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lr See also Numerical List, page 4.

ALPHABETICAL INDEX

TO THE

SESSIONAL PAPERS
0F THE

PARLIAMENT OF CANADA.

SECOND SESSION, SEVENTH PARLIAMENT, 1892.

NoTE.-In order to find quickly whether a paper has been printed or not, the mark (n.p.) has been
inserted when not printed ; papers not so marked, it may be understood, are printed. Further information
concerfing each paper is to be found in the List, commencing on page 4

A

Abrogation in Treaties of Commerce .... 24, 24a
Adulteration of Food................ ...... 6b
Agriculture, Annual Report and Appendices 7
Albert Southern Railway .. . ...... .(n.p.) 100
Annapolis and Atlantic Railway ........ (n.p.) 62
Archibald, H. D.......................(n.p.) 6la
Archives, Canadian............... .... .... 7a
Auditor General, Annual Report ......... 1

B

Baie des Chaleurs Railway ............. (n.p.)
Banks, Chartered....... . ............
Banks, Unclaimed Balances in..........
Beet Sugar........... .. ... .........
Binding Twine........................(n.p.)
Board of Examiners, Civil Service. .........
Bonds and Securities .................. (n.p.)
Boucherville Wharf ...... . .. ...... (n.p.)
Boundaries of Quebec........... .... ..
Bounty on Pig Iron....... .............
Bridge at Sorel. . .......... ...... (n.p.)
Bridge over Lachine Canal ............. (n.p.)
British Canadian Loan Investment Co...(n.p.)
British Columbia Dominion Lands...... ....
British Columbia Indian Reserves ... .(n.p.)
British Columbia Voters............... (n.p.)
British Farm Delegates .. ......... (n.p.)

88
3
3a
Tc

105
16b
32
48a
71
38
63a
63
28
36
98
41c
91

c

Canadian Coloured Cotton Mills Co.....(n.p.) 74
Canadian Pacific Railway .................. . 34
Canadian Pacific Railway..............(n.p.) 34a
Canals, Revenue Branch.................... 90
Canal Statistics............................ 9a
Canal Tolls....... .... ...... .... .. ... 99
Carling, Hon. John............... .... (n.p.) 39
Census of Canada .. .......... .. (n.p.) 96
Charlebois, F .................... (n.p.) 23g
Chartered Banks......... ...... ........... 3
Chicoutimi and Saguenay Election...... (n.p.) 92
Chinese Immigrants...... ... ...... (n.p.) 33
Civil Service Board of Examiners............ 16b
Civil Service Irregularities................. 49
Civil Service List....... ...... ....... 16a
Civil Service, Royal Commission Report.. .1 6c, 79
Civil Service Superannuations .......... ... 27
Commissioner, Dominion Police ....... (n.p.) 21
Commission of Lieutenant Governors.. (n. p.) 72
Commissions to Public Officers...... .. ... 31
Conference at Washington. ... ...... .... 37
Copyright Laws .................... .81 (1891)
Cotton Seed Oil... .. ............. (n.p.) 89
Cows at Experimental Farm .......... (n.p.) 50
Criminal Statistics.. ................... 7e

D

Dairy Commissioner..................... 7g
Disallowance of Legislation ......... .(n.p.) 51, 52
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'Dividends unpaid in Banks......... ... ... 3a
Don'inion Buildings, Lighting.... ..... (n.p.) 81
Dominion Cotton Mills Co............. .(n.p.) 74
Dominion Lands .. ...... ............... 36a
Dominion Lands in British Columbia . .... 36
Dominion Police Commissioner....... .(n.p.) 21

E

Election of Members. ............. (n.p.) 25, 25a
Election Petitions in N. S.. . . ....... .. (n.p.) 86
Electric Lighting... . ..... . . . .... (n.p.) 81
Engraving and Printing. ............. (n.p.) 69
Estimates, 1893 ...... .... .... ..... ... 2
Eugenia, Postmaster of .. ........... .(n. p.) 82
Expenditure on Public Works..... ......... 65
Expenses, Unforeseen . . ........ ....... 22
Experimental Farms.... ......... .(n.p.) 50a
Experimental Farins, Annual Report..... .. 7f
Exports and Imports .. ............. (n.p.) 43
Exports, General..... ..... .... .... (n.p.) 54
Exports to Newfoundland .. ...... ... .(n.p.) 44

F

Fisheries, Annual Report .................. 11
Fisheries on Atlantic coast ......... 23e, 23f, 23h
Fisheries Statements and Inspectors' Reports 1la
Fish, etc., from Newfoundland........ .... 23d
Fishing Bounties ....... ,. ,..... 23
Fishing Industry, Newfoundland...... . ... .23i
Fishing Licenses . ........ ... .... ...... 23c
Fishing on Restigouche River... .... (n.p.) 23a
Flour, Canadian..... ... ............ (n.p.) 44

G

Galops Rapids ...... . .. ..... .. (n.p.) 73, 73a
Gas Lighting . .... ... ........... (n.p.) 81
Geological Survey Report.... . ........... 13a
Government Railways, Property near. . (n.p.) 61b
Governor General's Warrants.............. 20
Governor General's Warrants....... (n. p.) 20a

M

Halifax Board of Trade........... .. (n.p.) 60a
High Cominissioner, Reports of.......... 7b

I

Imports from United States.. ....... (n.p.) 55
Ingran, W. H. ... ............. ... (n.p.) 75
Indian Affairs, Annual Report.............. 14
Indian Reserves in British Columbia....(n.p.) 98
Inland Revenue, Annual Report............ 6
Insurance, Annual Report...... ..... .. .. 4
Insurance Companies. . .............. .... 4a, 4b
Intercolonial Railway:

Accident on the..............(n.p.) 61a
Expenditure........... ... ........ 61c
Live stock tariff.. ........... (n.p.) 61d
Discharge of Michael Quinn.......(n.p.) 61e

Interior, Annual Report.............. .... 13

A 1892

i

Judges of Superior Court, Quebec ..... (n.p.) 87
Justice, Annual Report..... ............... 18

K

Keewatin Territory.... . .......... (n.p.) 30
Kingston Graving Dock ................ (n.p.) 77

L

Lachine Canal Bridge... .......... (n.p.) 63
La Have River.... ..... .... ...... (n.p.) 35
Land Grants to Railways............(n.p.) 101
Lands sold by C.P.R. Co ..... ....... (n.p.) 34a
Lennox Voters' List. ............ (n.p.) 41, 41b
Library of Parliament, Annual Report... ... 17
Lieutenant Governors, Commission of..(n.p.) 72
"Lily," H.M .S....... ........ ....... (n.p.) 93
Live Cattle from U.S......... . . . ....... 68
Live Stock, Tariff on..... ..... ...... (n.p.) 61d
Lobster Fishery......... .... .. ...... 23b
Location Tickets.... ............... (n.p.) 97
London Voters' List.......... .... (n-p.) 41a
Longueuil Wharf.. ..... ... ... ... .(n.p.) 48a

Mackenzie River Basin Territory....... (n.p.) 30
Mail Conductors.......... ....... (n.p.) 83
Mails, Canada and United Kingdom... (n.p.) 40
Man itoba Legislation, Disallowance of (n.p.) 51, 52
Manitoba School Case............ .......... 46
Map of Dominion........ .......... (n.p.) 67
Marine, Annual Report....... .. . ....... 10
Militia and Defence, Annual Report ... ... 19
Militia of Canada... ...... .......... (n.p.) 59
Miscellaneous Unforeseen Expenses......... 22
MortuaryStatistics.... ....... 7d
Mulgrave Station.. .. ............. (n.p.) 61

Ne.

MeLellan, John Alexander and Peter..(n.p.) 97

N

New Carlisle Wharf.. .. ........... (n.p.) 48
Newfoundland, Admission of, into Canada. .. 70
Newfoundland and Canadian Trade....(n.p.) 60a
Newfoundland Bait Act........23e, 23f, 23, 23j
Newfoundland, Exports to......... .. (n.p.) 44
Newfoundland Fishing Industry............ 23i
Newfoundland Fishing Licenses............. 23e
Newfoundland, Imports from............ . 23d
North-West Assembly.... .......... .(n.p.) 103
North-West Mounted Police....... ........ 15
Nova Scotia Election Petitions ..... .. (n.p.) 86

P

P.E.I. Tunnel....... ........ .... (n.p.) 66
P.E.I. Tunnel..... .. . .... ... .......... 66a
Pig Iron... ...... ........ .......... .. . 38
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Pontiac County..... . ............... (n.p.)
Pork and Hog Products............ ... (n.p.)
Postmaster General, Annual Report .........
Prnne County, P.E.I............ .... (n.p.)
Printing and Engraving.. ........ ... (n.p.)
Prohibiti. Petitions. ........ .. .... ....
Property Ùear Government Railways....(n.p.)
Public Aceounts, Annual Report........
Public Officers' Commissions......... .. . .
Public Printing and Stationery ..............
Public Works, Annual Report... ..... ....
Public Works, Expenditure on........ .....

Quebec, Boundaries of....... ........ .....
Quebec Superior Court Judges.........(n.p.)
Quebec Tonnage Dues ... .......... . (n.p.)
Quinn, M ichael.................. ... . (n.p.)

76
53
12
57
69
58
61b
2

31
16d
8

65

71
87
60
61e

R

Railway Committee of Privy Council. .(n.p.)80, 80a
Railways and Canals, Annual Report ... .... 9
Railway Statistics......... .... ........... 96
Receipts and Payments ........... .(n. p.) 26 to 26h
Receipts in Unorganized Territories.. .(n.p.) 30
Restigouche River, Fishing on...... . (n.p.) 23a
Rock-slide at Quebec...... ....... .(n.p.) 94
Royal Commission, Civil Service...... . .16c, 79
Royal Commissions....... ....... ...... 84, 84a

s
Sawdust in Rivers... ... . ........ (n.p.) 35
Secretary of State, Annual Report......... . 16
Senate Hansard.. ............... ... (n.p.) 85
Shareholders in Banks.............. ...... 3
Shipments from Canada.......... .... (n.p.) 54

Sick Mariners' Dues .......... .... .(n.p.) 78
Sorel Bridge..... ........ ...... ... (n.p.) 63a
Soulanges Canal . . ............. (n.p.) 47a, 47b
Speaker's Warrants ............. (n.p.) 25, 25a
Spruce and White Pine......... .. .(n.p.) 102
Standard of Time ....... ............. (n.p.) 90
St. Césaire Postmaster.. ......... .. n.p.) 64
Steamboat Inspection.. .. .... .......... 10a
Superannuations, Civil Service . .. .... .. 27
Supplementary Estimates............ ..... 2
Supreme Court............................. 56

T

Temperance Colonization Co ..... ,... (n.p.) 45, 95
Time, Standard of............... ..... (n.p.) 90
Trade and Navigation, Annual Report. ... 5
Treaties of Commerce . . ....... ........ .24, 24a
Trent Valley Canal. ......... ........ .. . 47
Truro, Accident at...... ............ (n.p.) 61a
Tunnel between P.E.I. and Mainland. .(n.p.) 66
Tunnel between P.E.I. and Mainland....... 66a

U

Unforeseen Expenses................... . 22
United States Fishing Vessels..... ...... .. 23e

w
Waldron Ranche Co...............(n.p.) 104
Warrants, Governor General's .............. 20
Warrants, Governor General's........ .(n.p.) 20a
Warrants, Speaker's.................(n.p.) 25, 25a
Washington Conference .. ....... ......... 37
Weights, Measures and Gas........... ... .6a
Welland Election.... ... . ... .... (n.p.) 42
White Pine and Spruce .... . . .... (n.p.) 102
W ood, A. F............. . ...... .... (n.p.) 29
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See also Alphabetical Index, page 1.

LIST OF SESSIONAL PAPERS

Arranged in Numerical Order, with their Titles atfull length; the Dates when
Ordered and when Presented to both Bouses of Parliament; the Name of
the .Member who moved for each Sessional Paper, and whether it is Ordered
to be Printed or Not Printed.

CONTENTS OF VOLUME 1.
1. Report of the Auditor General on Appropriation Accounts for the year ended 30th June, 1891. Pre-

sented 15th March, 1892, by Hon. G. E. Foster-
Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 2.
2. Public Accounts of Canada for the fiscal year ended 30th June, 1891. Presented 1st March, 1892, by

Hon. G. E. Foster. 2a. Estimates for the year ending 3oth June, 1893 ; presented 14th March,
1892. 2b. Supplementary Estimates for the year ending 30th June, 1892; presented 31st March,
1892. 2e. Supplementary Estimates for the year ending 30th June, 1893 ; presented 27th June,
1892............... ................... ...... Printed for both distribution and sessionai papers.

8. List of Shareholders in the Chartered Banks of Canada as on the 31st December, 1891 ; presented 22nd
March, 1892, by Hon. G. E. Foster ............ Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 3.
Sa. Report of dividends remaining unpaid and amounts, or balances, in respect to which no transactions

have taken place, or upon which no interest has been paid for five years or upwards, prior to 31st
December, 1891, in chartered banks of Canada. Presented 12th May, 1892, by Hon. G. E. Foster.

Printed for both distribution and sessional papera.

4. Report of the Superintendent of Insurance for the year ending 31st December, 1891.
Printed for both distribution and sestionl papers.

4a. Preliminary abstract of the business of Canadian Life Insurance Companies for the year ending 31st
December, 1891. Presented lst March, 1892, by Hon. G. E. Foster.

Printed for both distribution and sessional papera.

4b. Abstract of statenents of Insurance Conpanies in Canada for the year ending 31st December, 1891.
Presented 10th May, 1892, by Hon. G. E. Foster.

Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 4.
5. Tables of the Trade and Navigation of Canada for the fiscal year ended 30th June, 1891, compiled from

official returns. Presented lst March, 1892, by Hon. M. Bowell.
Printed for both distribution and sessional papers.

6. Report, Returns and Statistics of th : Inland Revenues of Canada, for the fiscal year ended 30th June,
1891; Part I, Excise, etc. Presented 31st March, 1892, by Hon. J. Costigan.

Printed for both distribution and aesional paper.
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VOLUME 4-Continued.
4a. Inspection of Weights, Measures and Gas, being a supplement to the Report of the Department of

Inland Revenue, 1891 .... . ............... Printed for both distribution and sessional papers.
*6. Report on Adulteration of Food, for the fiscal year ended 30th June, 1891.

Printed for both distribution and ses sional papers.

CONTENTS OF VOLUME 5.
7. Report of the Minister of Agriculture of Canada, for the calendar year 1891. Presented 6th April,

1892, by Hon. J. Carling. Appendices to the Report of the Minister of Agriculture of Canada,
for the year 1891. Presented 20th June, 1892, by Hon. J. Carling.

Printed for both distribution and sessional papers.
?a. Report on Canadian Archives, 1891. Presented 8th April, 1892, by Hon. J. Carling.

Printed for both distribution and sessional papers.
7b. Report of the High Commissioner of Canada, with Reports from Agents in the United Kingdom, for

the year 1891. Presented 6th April, 1892, by Hon. J. Carling.
Printed for both distribution and sessional papers.

7b-* Supplementary Report of the High Commissioner of Canada. Presented 29th March, 1892, by Hon.
G. E. Foster... ........... . ............................. Printed for sessional papers only.

7c. Report on the production and manufacture of Beet Sugar by William Saunders, Director Dominion
Experimental Farms. Presented 4th March, 1892, by Hon. G. E. Foster.

Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 6.
7d- Mortuary Statistics of the principal cities and towns of Canada, for the year 1891. Presented 30th

May, 1892, by Hon. J. Carling ................. Printed for both distribution and sessional papers.
'e Crininal Statistica for the year 1891 ............. . Prin ted for both distribution and sessional papers.
ef. Reports of the Director and Officers of the Experimental Farins for the year 1891. Presented 5th

July, 1892, by Hon. J. Carling . ........... Printed for both distribution and sessional papers.
79. Second Annual Report of the Dairy Commissioner of Canada, for 1891.

Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 7.
*. Annual Report of the Department of Public Works of Canada, for the fiscal year 1890-91. Presented

21st April, 1892, by Hon. J. A. Ouimet ........ Printed for both distribution and sessionalpapers.

9. Annual Report of the Minister of Railways and Canals, for the past fiscal year, from the lst July,
1890, to the 30th June, 1891. Presented 6th April, 1892, by Hon. J. Haggart.

Printed for both distribution and sessionl papers.

CONTENTS OF VOLUME 8.
*a. Canal Statistices for Season of Navigation, 1891., ... Printed for both distribution and sessional paper
9b. Railway Statistics, and Capital, Traffic and Working Expenditure of the Railways of Canada, for

1891. Presented 30th June, 1892, by Hon. J. Haggart.
Printed for both distribution and sessional papers.

*e. Annual Report of the Canals Revenue Branch for 1891.
Printed for both distribution and sessional papers.

10. Twenty-fourth Annual Report of the Department of Marine, for the fiscal year ended 30th June,
1891. Presented lst April, 1892, by Hon. C. H. Tupper.

Printed for both distribution and sessiona papers.
'a. Report of the Chairman of the Board of Steamboat Inspection, etc., for calendar year ended 31st

December, 1891 .... ........ .... ........... Printed for both distribution and sessional papers
6
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CONTENTS OF VOLUME 9.
11. Annual Report of the Department of Fisheries, for the year 1891. Presented 2nd June, 1892, by

Hon. C. H. Tupper.,.. . ..... ............. Printed for both distribution and sessional papers.

1la. Fisheries Statements and Inspectors' Reports for the year 1891.
Printed for both distribution and sessional papers.

12. Report of the Postmaster General of Canada, for the year ended 30th June, 1891. Presented 13th
April, 1892, by Sir A. P. Caron.............. Printed for both distribution and sessional papers.

18. Annual Report of the Department of the Interior, for the year 1891. Presented 2nd June, 1892, by
Hon. E. Dewdney . ..................... Printed for bath distribution and sessional papers.

13a. Summary Report of the Geological Survey Department, for the year 1891. Presented 5th May, 1892,
by Hon. E. Dewdney....... ... ........ Printed for both distribution and scssional papers.

CONTENTS OF VOLUME 10.
14. Annual Report of the Department of Indian Affairs for the year ended 31st December, 1891. Pre-

sented 9th March, 1892, by Hon. E. Dewdney ... Printed for both distribution and sessional papers.

15. Report of the Commissioner of the North-West Mounted Police, 1891. Presented 28th June, 1892, by
Hon. E. Dewdney . ... ....... ....... ..... Printed for both distribution and scssional papers-

16. Report of the Secretary of State of Canada for the year ended 31st December, 1891. Presented 9th
July, 1892, by Hon. J. C. Patterson .......... .Printed for both distribution and sessionalpapers.

16a. The Civil Service List of Canada, 1891. Presented 9th July, 1892, hy Hon. J. C. Patterson.
Printed for both distribution and sessional papers.

lb. Report of the Board of Civil Service Examiners for the year ended 31st December, 1891. Presented
lst June, 1892, by Hon. J. C. Patterson.. ..... Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 11.
16c. Report of the Royal Commission appointed to investigate the working of the Civil Service Act, and

other matters connected with the Civil Service generally. Presented 20th May, 1892, by Sir John
Thompson... ... .. . ... .. ................. Printed for both distribution and sessional papers.

l6d. Annual Report of the Department of Public Printing and Stationery of Canada, for the year ending
30th June, 1891. Presented 15th June, 1892, by Hon. J. C. Patterson.

Printed for both distribution and sessional papers.

17. Report of the Joint Librarians of Parliament for the session of 1892, on the state of the Library of
Parliament. Presented 25th February, 1892, by Hon. Mr. Speaker-

Printed for sessional papers only.

CONTENTS OF VOLUME 12.
18. Report of the Minister of Justice as to Penitentiaries in Canada for the year ended 30th June, 1891.

Presented 23rd March, 1892, by Sir John Thompson.
Printed for both distribution and sessional papers.

19. Annual Report of the Department of Militia and Defence of Canada, 31st December, 1891. Pre-
sented 7th April, 1892, by Hon. M. Bowell......Printed for both distribution and aessional papers.

20. Statement of Governor General's Warrants issued since the closing of parliament and of the expen-
diture made on them, in accordance with the Consolidated Revenue and Audit Act. Presented
29th February,1892, by Hon. G. E. Foster....................Printed for distribution only.

0e. Return to an address of the House of Commons to his excellency the Governor General, dated 8th
March, 1892, for copies of all reports of ministers of the crown upon which any Governor General's
warrants have been issued during the recent recess of parliament, and of the orders in council
authorizing such issue. Presented 7th April, 1892.-Mr. Mulock....................Not printed.

91. Report of the Commissioner, Dominion Police, for the year 1891, under Revised Statutes of Canada,
chapter 184, section 5. Presented 29th February, 1892, by Sir John Thompson .... Not printed.
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VOLUME 12-Continued.
• Statement of expenditure under vote for miscellaneous unforeseen expenses, from July, 1891, to date.

Presented 1st March, 1892, by Hon. G. E. Foster ................ .. Printed for distribution only.
. Statement in reference to fishing bounty payments for 1890-91, required by chapter 96 of the Revised

Statutes of Canada. Presented lst March, by Hon. C. H. Tupper.. Printed for sessionalpapers only.2 aa. Return to an order of the House of Commons, dated 3rd August, 1891, for a return of the names of
Proprietors to whom licenses have been granted for salmon net fishing on the Restigouche River,
in the county of Bonaventure, for 1890 and 1891. Presented 3rd March, 1892-Mr. Fauvel.

Not printed.
"ab. Draft of proposed regulations for the lobster fishery. Presented 17th March, 1892, by Hon. C. H.

Tupper.................... .......................... Printed for distribution only.
"3e. COpie 8 of papers relating to the mutual recognition by Canada and Newfoundland of licenses issued

to United States fishing vessels, under the modus vivendi, and the division of the fees collected by
the same. Presented 18th March, 1892, by Hon. C. H. Tupper.. .Printed for sessional papers only.

2 8d. Return to an order of the House of Commons, dated 14th March, 1892, for a return showing the
quantity, value and kinds of fish, fish oil and fish products imported into Canada from Newfound-
land, each year, for past five years ; also amount of duty thereon which would have been paid if
the duties levied uipon similar imports from other countries had been levied. Presented 22nd
March, 1892.-Mr. White (Shelburne). ... ................ .Printed for sessional papers only.

2 ae. Further papers respecting the fisheries on the Atlantic coast, including the separate arrangement
Proposed to be entered into by Newfoundland with the United States, and also the enforcement
by the government of Newfoundland against Canadian vessels of the Newfoundland Bait Act.
Presented 30th March, 1892, by Hon. C. H. Tupper............. Printed for sessional papers only.

98 f. Additional papers respecting the fisheries on the Atlantic coast, including the separate arrangement
proposed to be entered into by Newfoundland with the United States, and also the enforcement
by the government of Newfoundland against Canadian vessels of the Newfoundland Bait Act.
Presented 7th April, 1892, by Hon. C. H. Tupper.Printedfor both distributionand sessionalpapers.

y. Return to an order of the House of Commons, dated 6th April, 1892, for a copy of all correspond-
ence between F. Charlebois, of Byng Inlet, North (Ontario), and the fisheries department concern-
ing the payment of a claim for service performed by the said Charlebois for the said department.
Presented 21st April, 1892-Mr. Laurier..... ... ........ .. ................... Notprintcd.

98h. Further papers respecting the enforcement against Canadian fishing vessels by the government of
Newfoundland of the Newfoundland Act respecting the sale of bait to foreign fishing vessels.
Presented 11th May, 1892, by Sir John Thompson ............. Printed for sessional papers only.

. Return to an order of the House of Commons, dated 14th March, 1892, for a return showing the
number of Newfoundland vessels and men therein, and number of fixed fishing establishments
owned by Newfoundlanders, with number of employees engaged last year in fishing, in whole or
in part, within the waters adjacent to Canadian Labrador and Magdalen Islands. Presented 12th
May, 1892.-Mr. White (Shelburne)....................... Printed for sessionalpapers only.

*aj. Further papers respecting the enforcement by the Newfoundland authorities against Canadian
fishing vessels of the Newfoundland Act respecting the sale of bait to foreign vessels. Presented
20th May, 1892, by Sir John Thompson .. ................. Printed for sessional papers only.

4• Return to an address of the House of Commons to his excellency the Governor General, dated 21st
April, 1890, for copies of any and all communications that may have passed bet ween the imperial and
dominion governments with reference to the abrogation of such articles in the various treaties of
commerce between her majesty's government and the government of foreign nations as preclude
preferential fiscal treatment of goods of British and colonial production by the government of the
dominion. Presented 7th March, 1892.-Mr. Iaurie.

Prin&ted for both distribution and sessional papers.
*44a Copy of a despatch from the right honourable the secretary of state for the colonies in reply to an

address to her majesty praying that her majesty would take such stepe as might be necessary to
denounce and terminate the provisions contained in the most-favoured nation clauses of the treaties
with the German zolîverein and the kingdom of Belgium. Presented 22nd April, 1892, by Hon.
G. E. Foster .... ............ .... ...... ...... ....... Printed for sessional papers only.
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25. Return to an order of the House of Commons, dated 3rd March, 1892, showing the date of the
Speaker's warrant, the date of the writ, and the date of the appointment of a returning officer, in
the case of election of members to the House of Commons, since the close of last session; also a
statement of the causes of delay in reference to any of these matters where delays have taken place.
Presented 7th March, 1892.-Mr. Mills (Bothwell)..... .... .................. Not printed.

25a. Supplementary return to an order of the House of Commons, dated 3rd March, 1892, for a return
showing the date of the Speaker's warrant, the date of the writ, and the date of the appointment
of a returning officer, in the case of election of members to the House of Commons, since the close
of last session; also a statement of the causes of delay in reference to any of these matters where
delays have taken place. Presented 3rd June, 1892. -Mr. Milis (Bothwell).......... iVot printed.

26. Ten days' statenient of the receipts and payments of Canada, from the 11th to the 20th February, and
from the 21st to the 29th February, 1892, and the corresponding periods of 1891. Presented 7th
March, 1892, by Hon. G. E. Foster....... ........ .. ..................... .. .. Not printed.

06a. Ten days' statement of the receipts and payments of Canada, from the 1st to the 10th March instant,
and the ccrresponding period of 1891. Presented 15th March, 1892, by Hon. G. E. Foster.

Not printed.

%Ob. Ten days' statement of the receipts and payments of Canada, from the l1th to the 20th of March,
instant, and the corresponding period of 1891. Presented 23rd March, 1892, by Hon. G. E. Foster.

Not printed.

20c. Ten days' statement of the receipts and payments of Canada, from the llth to the 20th of April,
instant, and the corresponding period of 1891. Presented 22nd April, 1892, by Hon. G. E. Foster.

Not printed.

26d. Ten days' statement of the receipts and payments of Canada, from the 21st to the 30th of April, ultimo,
and the corresponding period of 1891. Presented 4th May, 1892, by Hon. G. E. Foster.

Not printed.

26e. Ten days' statement of the receipts and payments of Canada, from the lth to the 20th May, instant,
and the corresponding period of 1891. Presented 30th May, 1892, by Hon. G. E. Foster.

Not printed.

26f. Ten days' statement of the receipts and payments of Canada, from the 21st to the 31st May last, and
the corresponding period of 1891. Presented 3rd June, 1892, by Sir John Thompson.-

Not printed.

20g. Ten days' statement of the receipts and payments of Canada, from tho lst to the 10th June, instant,
and the corresponding period of 1891. Presented 27th June, 1892, by Hon. G. E. Foster.-

Not printed.

264. Ten days' statement of the receipts and payments of Canada, from the 21st to 31st June last, and the
corresponding period of 1891. Presented 9th July, 1892, by Hon. G. E. Foster. Not printed.

27. Statement of all superannuations and retiring allowances in the civil service, giN ing the name and
rank of each person superannuated or retired, his salary, age and length of service, his allowance
and cause of retirement, whether vacancy has been filled by promotion or new appointment, etc.,
for year ended 31st December, 1891. Presented 7th March, 1892,.by Hon. G. E. Foster.-

Printed for both distribution and sessional paper.

98. Statement of the affairs of the British Canadian Loan and Investment Company, as on the 31st
December, 1891. Presented 9th July, 1892, by Hon. Mr. Speaker....... ... ..... .Not printed.

29. Return to an address of the Senate to his excellency the Governor General, dated 4th August, 1891, for
a statement in detail of the amount of money paid to A. F. Wood, Esq., for services, etc., as com-
missioner for canals and railways in different places in 1890. Presented 4th March, 1892.-Hon.
M r. Flint.... ............... .......... i...... ....... .. .......... ........ N ot printed.

80. Return to an address of the Senate to his excellency the Governor General, dated 5th June, 1891, for
a statement of all receipts in the unorganized territories of Keewatin and the Mackenzie River
Basin on account of revenue under the Customs Act or otherwise, for the last three years, and of
the expendifure for public purposes during the same period. Presented 4th March, 1892.-Hon.
Mr. Girard... .... .... ..... ........................ ... . ...... ... Notprinted.
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81. List of public officers to whom commissions have issued under chapter 19 of the Revised Statutes of
Canada, during the past year, 1891. Presented 10th March, 1892, by Sir John Thompson.-

Printed in No. 16.

8. Detailed statement of all bonds and securities registered in the department of the secretary of state of
Canada, since last return, 1891, submitted to the parliament of :Canada under section 23, chapter

19, of the Revised Statutes of Canada. Presented 10th March, 1892, by Sir John Thompson.
Not printed.

38. Return to an order of the House of Commons, dated lst July, 1891, for a return giving : 1. The num-
ber of Chinese immigrants that have entered Canada since the date of the last return ordered by
the House, specifying : (a). The ports at which said Chinese immigrants were entered ; (b). The

amount of duty or head-money collected ; (c). The number that entered by virtue of return certi-
ficates ; (d). The number of return certificates issued during the same period, and the number of
Chinese that during the same period passed through Canada in bond to destinations out of Canada.

2. The number that entered Canada as belonging to the diplomatic or consular service of China.

3. The number of Chinese that entered Canada during the same period, either as tourists, men of

science, students or merchants. 4. Copies of all correspondence, if any, between the imperial

government and this government, or between this government and the government of China, if
any, or between the government of British Columbia and this government, or with any labour

organization, or with any company, corporation or person, having reference to the Chinese Restric-
tion Act or suggesting amendments to the same. Presented 10th March. 1892.-Mr. Gordon.

Not printed.

84• Return under resolution of the 20th February, 1882, in so far as the same is furnished by the depart-

mentof interior, respecting the Canadian Pacific Railway Company. Presen ted llth March, 1892,

by Hon. E. Dewdney.......... ....... .......... ..... Printed for sessional papers only
8 4 a. List of lands sold by the Canadian Pacific Railway Company from the lst October, 1890, to the 1st

October, 1891. Presented 6th April, 1892, by Hon. J. Haggart . . .. ....... ....... Not printed.

85· Return to an order of the House of Commons, dated 13th July, 1891, for a return of all letters, cor-

respondence, petitions and papers, not otherwise brought down, between all persons in the depart-
ment of marine and fisheries relating to sawdust in the LaHave River, Lunenburg County, N.S.,
with the object of having the river relieved from the operation of the said act. Also a list of rivers
and streams exempted from the operations of the act, and a return of all letters, correspondtnce,

petitions and papers between all persons and the department of marine and fisheries relating to
such exemptions. Presented 14th March, 1892.-.lfr. Kaulbach and Mr. Flint ...... Not printed.

36. Return of orders in council relating to the department of the interior, in accordance with sub-clause
(d) of section 38 of the Regulations for the Survey, Administration, Disposal and Management of

Dominion Lands, within the 40 mile Railway Belt, in the province of British Columbia. Presented
15th March, 1892, by Hon. E. Dewdney ...... .. ....... .... .Printed for sessional papers only.

Sea. Return of orders in council relating to the department of the interior, in accordance with clause 91
of the Dominion Lands Act, chapter 54, Revised Statutes of Canada. Presented 15th March,
1892, by Hon. E. Dewdney .... ..... . .. .......... ....... Printed for sesional papers odly.

87. Copies of documents relating to the negotiations at the conference recently held at Washington,
between the delegates from the Canadian government and the secretary of state of the United
States, respecting the extension and development of trade between the United States and Canada,
and other matters. Presented 16th March, 1892, by Sir John Thompson.

Printed for both distribution and sessional papers.

88. Statements of the quantity of pig iron manufactured in Canada, upon which bounties are claimed,

the names of claimants and the amount paid in each case. Presented 16th March, 1892, by Hon.
M. Bowell............................... ........ ..Printed for sessionali papers only.

&9. Return to an address of the Senate to his excellency the Governor General, dated 3rd March, 1892,

praying that his excellency will cause to be laid befor this House, a copy of the resignation, by the
Honourable John Carling, Minister of Agriculture, of the seat in the Senate occupied by him at
close of the last session of parliament. Presented l7th March, 1892.--Hon. Mr. Power.-

Not printed.
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40. Return to an order of the House of Commons, dated 5th May, 1891, for copy of all correspondence
between the government or the postmaster general's department with Mr. Andrew Allan or any
other parties, for the conveyance of the mails between Canada and the United Kingdom. Pre-
sented 18th March, 1892.-Mr. Mills (Bothwell) ...................... ... ....... Not printed.

41. Return (in part) to an order of the House of Commons, dated 14th Mar- *, 1892, for copies of all the
original lists and papers, including all declarations, notices of appeal, objections to preliminary
lists, and relating to all other proceedings, now in the possession of the revising barrister or the
clerk of the crown in chancery, in any ivay affecting the voters' lists for the electoral division of
the county of Lennox as settled by the revision of 1891, together with a certified copy of the
revised voters' list of 1891 furnished by the revising barrister to the returning officer. Presented
21st March, 1892.-Mr. Wilson (Lennox) ........ .................. .... ........ Not pr:nted.

4 1a. Return to an address of the House of Commons to his excellency the Governor General of the 21st
March, 1892, for: 1. Copies of the judgment given by the revising officer on objections taken to
the names of Lewis Allin, S. F. Glass and James P. Moore and 226 others on the voters' list of
the city of London, province of Ontario, and which 229 niames were subsequently struck off the said
voters' list, by the revising officer, on the hearing of the objections, but which were nevertheless
printed on the said voters' list is the subject of an appeal, together with copies of the notices of
objection to such naines and copies of the evidence taken before and decision given by the revising
officer on each such name. 2. Copies of all proceedings in appeal taken to the county court judge
f rom the judgment of the revising officer on any or all of such cases, together with any judgment
or decision given by such county court judge thereon. 3. Copies of the judgment of the Queen's
bench division, tigh court of justice, Ontario, in the matter of an application to said court for a
mandamus to said revising officer in respect of the said votes or any of them, together with copies
of the judgment of the court of appeal (Ontario) in respect of the same matter. Presented llth
April, 1892.-Mr. Sutherland........... ............... ..... .......... Not printed.

41b. Supplementary return to an order of the House of Commons, dated 14th March, 1892, for copies of
all the original lists and papers, including all deAlarations, notices of appeal, objections to pre-
liminary lists, and relating to al] other proceedings, now in the possession of the revising barrister
or the clerk of the crown in chancery, in any way affecting the voters' lists for the electoral divi-
sion of the county of Lennox as settled by the revision of 1891, together with a certitied copy of a
the revised voters' list of 1891 furnished by the revising barrister to the returning officer. Pre-
sented 21st April, 1892.-Mr. Wilson..... ... .............................. Not printed.

41c. Return to an order of the House of Commons, dated 9th May, 1892, for a return showing the number
of voters in the several electoral districts of the province of British Columbia, and the number of
voters in each polling district of the electoral district. Presented 12th May, 1892.-Mr. Mara.

Not printed.

4. Return to an address of the House of Commons to his excellency the Governor General, dated 17th
March, 1892, for a return of the proceedings had at the trial of the recent election petition relat-
ing to the election of a member for the electoral district of the county of Welland, together with
the findings of the judges who tried the said petition upon the same, and of all evidence taken
thereat; also a certified copy of the case and factums filed upon the appeal from such findings or
any of them with the registrar of the Supreme Court of Canada. Also a copy of any report and
communication made to Mr. Speaker by the said judges in reference to the said petition. Pre-
sented 22nd March, 1892.-Mr. Tisdale .................. ........ ........ Notprinted.

48. Return to an order of the House of Commons, dated 7th March, 1892, for a return, in the form used
in the statements usually published in the Gazette, of the exports and imports from the lst day of
July, 1891, to the lst day of March, 1892, distinguishing the products of Canada from those of
other countries ; and comparative statements from the lt day of July, 1890, to the lst day of
March, 1891. Presented 22nd March, 1892.-Mr. Sutherland . . ............. .... Not printed.

44. Return to an order of the House of Commons, dated the 9th March, 1892, for a return showing the
total quantity of Canadian flour exported to Newfoundland in each of the years 1890 and 1891;
the law and regulations of the Newfoundland Government relating to the importation into that
colony of flour; the total quantities of Canadian cattle, beef, pork, hogs and cheese exported to
Newfoundland in eaclh of the years 1890 and 1891. Presented 22nd March, 1892.-Mr. Hughes.

Not printed.
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. Supplementary return to an order of the House of Commons, dated 17th March, 1890, for a return of

all correspondence, memorials and agreements between the government and the Temperance Col-
onization Company, together with correspondence of settlers, employees and members of the com-
pany, relative to the operations of the said company. Presented 23rd March, 1892.-Mr.
Wallace............... .. ........ ...... .......................... Not printed.

46. Return to an address of the House of Commons to his excellency the Governor General, dated 14th
March, 1892, for a copy of the judgment of the Supreme Court in the appealed case of Barrett vs.
the City of Winnipeg, commonly known as the " Manitoba School Case." Presented 23rd March,
18 92.-Mr. LaRivière ...... .. ... ........ .. Printed for both distribution and sessional papern.

47• Report of the Commissioners appointed to consider the advisability of extending the Trent Valley
Canal, and to what extent. Presented 24th March, 1892, by Hon. J. Haggart.

Printed fo- both distribution and sessional papers.
4 7 a. Return to an address of the House of Commons to his excellency the Governor General, dated 10th

March, 1892, for a return of all tenders received by the department of railways and canals for
sections 11, 12 and 13 of the proposed Soulanges Canal. Such return to comprise: (a) The aggre-
gate amount of each tender ; (b) The quantity of each class of work in the schedules of each sec-
tion ; (c) The amount of each tender in detail as "moneyed out " by the product of the quantity
and price of each item; (d) Copies of all reports to, and orders in council relative to said tenders;
(e) Copies of all reports of engineers on each of said sections ; (f ) Copies in detailof all estimates of
engineers on each section, showing quantity, price and amount of each class of work in schedule;
(g) Copies of all correspondence relative to said tenders. Presented 9th May, 1892.-Mr. Suther-
land....... .... .............. ..... .. ......... ......... ..... NNot printed.

4 76. Return to an order of the House of Commons, dated 17th March, 1892, for copies of engineers'reports
which led to the building of the Beauharnois Canal; of engineers' reports in favour of the building
of the Soulanges Canal, and of reports, letters, etc., from engineers, masters or pilots, objecting to
the building of the êanal at Soulanges. Presented 9th May, 1892.-Mr. Bergeron.... Not printed.

48. Return to an order of the House of Commons, dated 17th June, 1891, for a return of all payments and
cost of construction of the New Carlisle wharf, including amount paid to the crown lands depart-
ment and owners of timber limits in the county of Bonaventure, for timber used on the said works.
Presented 31st March, 1892. -Mr. Fauvel ................................... .... Not printed.

4 8a. Return to an order of the House of Commons, dated 20th July, 1891, for: 1. A detailed statement of
work done on the wharves at Longueuil and Boucherville, in the county of Chambly, since the
commencement of the said works in 1886. 2. A detailed statement of the several sums expended
by the government in connection with the said works, showing the names of persons to whom
such several sums were paid, and why and under what arrangement or contract such payments
were made. 3. Copies of all reports of engineers on the said wharves, and of the estimates, and
also of all letters addressed to the department of public works in relation to the said works. Pre-
sented 13th April, 1892.-Mr. Beausoled.................... ...................... Not printed.

49. Copy of a report of a committee f the privy council, appointed to investigate and report upon the
cases of irregularity in the civil service aq developed in the public accounts committee, etc.
Presented 31st March, 1892, by Hon. G. E. Foster .... ........ .Printed for sessional papers only.

50. Return to an order of the House of Commons, dated 23rd March, 1892, for a return showing the
number of cows kept at the Central Experimental Farm between the first day of January, 1891, and
the first day of January, 1892. The number of cows of each of the different breeds ; the quantity of
milk given by each cow ; the quantity of milk to make a pound of butter; the quantity of milk
sold ; the quantity of butter sold ; where sold, and the prices obtained each month; the kinds of
food given and the value of the sane. Presented 31st March, 1892-Mr. McMillan (Huron).

Not printed.

son. Return to an order of the louse of Commons, dated 30th March. 1892, for a statement showing : 1.
The number and location of the several experimental farms. 2. The amount expended on each of
them since the date of its establishment. 3. The naine of each and evey employee of each fan,
and a statement of the salary and of any other emoluments receivedfrom the government by each
of them. Presented 2nd June, 1892.-Mr. Fraont. ..... .. .... ... ........... Not pr"ied.
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51. Return to an address of the House of Commons to his excellency the Governor General, dated 27th
May, 1891, for copies of all papers, correspondence and documents, together with reports of the
minister of justice and order in council relating to the disallowance of an act passed by the local
legislature of the province of Manitoba, on the 31st day of March, 1890, intituled : " An Act
respecting the Diseases of Animals." Presented 31st March, 1892-Mr. Watson . .. . Not printed.

5. Return to an address of the House of Commons to his excellency the Governor General, dated 27th
May, 1891, for copies of all papers, correspondence and documents, together with the report of the
minister of justice and order in council relative to the disallowing an act passed by the legislature
of the province of Manitoba, on the 31st March,1890, intituled : " An Act to authorize companies,
institutions or corporations incorporated out of this province to transact business therein." Pre-
sented 31st March, 1892.-Mr. Watson .......................... .............. Not printed.

53. Return to an order of the House of Commons, dated 21st March, 1892, for a return showing the
quantities of each of the following classes of pork and hog products imported into Canada from the
United States, in each of the years 1888-89, 1889-90 arid 1890-91; with the value thereof and
amounts of duty and rates levied thereon : Bacon and hams, shoulders and sides ; lard, tried or
rendered ; lard, untried ; pork; pork barrelled in brine, made from the sides of heavy hogs, after
the hams and shoulders are cut off, and containing not more than sixteen pieces to the barrel of
two hundred pounds weight; pork, imported in the carcass for exportation. Presented 31st
March, 1892.-Mr. Hughes.................................................... .Not printed.

54. Return to an order of the House of Commons, dated 21st March, 1892, for a return showing the
quantity of the shipments in'the following lines from Canada, from 30th June, 1891, to 31st
December, 1891, and the country to which shipped : The number of horses of all kinds ; the
number of sheep ; the quantity of eggs ; the number of bushels of barley ; the quantity of malt ;
the number of tons of hay ; the number of bushels of potatoes ; giving the quantity shipped to
each country, and the total shipments in the several lines. Presented 31st March, 1892.-Mr.
MoMullen. .... ................................... ...................... Not printed.

55. Return to an order of the House of Commans, dated 21st March, 1892, for'a return showing the quan-
tities of beef salted in barrels ; dried or salted meats and meats preserved in any other way than salted
or pickled ; other meats fresh or salted, n. e. s. ; butter, cheese and horses imported into Canada
from the United States in each of the three years 1888-89, 1889-90 and 1890-91; with the values
thereof and rates of duty thereon. Presented 31st March, 1892.-Mr. Hughes........ Not printed.

56. General Order No. 86 of the Supreme Court of Canada. Presented lst April, 1892, hy Sir John
Thompson..... ...... .. ... ............ . ... .... .... Printcd for sessional papers only.

57. Return to an order of the House of Commons, dated 17th March, 1892, for a statement showing the
amount of money expended by the government of Canada in the years 1890- 91 on piers, break-
waters, etc., in Prince County, Prince Edward Island ; the amount expended on each of these
works, the work let by contract and to whom let; also showing the total amount voted during
said years and the amount not expended. Presented 5th April, 1892.-Mr. Perry... .Not printed.

58. Return to an order of the House of Commons, dated 7th March, 1892, for a statement showing the
number of petitions for prohibition presented to the House of Commons during the session of
1891: 1. Total number of petitions presented. 2. Total num'oer of signatures to these petitions.
3. Number of (1) petitions; (2) signatures: (a) presbyterian church ; (b) methodist church;
(c) baptist church (separate figures for free baptists) ; (d) episcopal church or church of England;
(e.) salvation army. 4. Number of (1) petitions; (2) signatures from each province and each
territory ; name and figures for each province and Pach territory separately. 5. Number of separ-
ate petitions from churches, courts and temperance societies, or any other bodies signed by
officials, giving name of church, court, temperance society, etc., sending such petitions, with num-
ber of signatures. Presented 7th April, 1892. -Mr. Fraser. . .. Printed for sessional papers only.

59. Return to an order of the House of Commons, dated 30th March, 1892, for a return showing: 1. The
corps of the active militia of Canada that have been drilled (a) annually, (b) biennially, and (c)
triennially, in the period 1889-1891, inclusive. 2. The number of qualified combatant officers in
in each corps. 3. The number of provisionally appointed officers in each corps, specifying those
whose period for qualification has expired. 4. The name, length of service and age of each com-
manding officer upwards of sixty years of age. 5. The actual strength of, and number of enlist-
ments in, during the year 1891, each of the permanent corps located in Ontario, Quebec and New
Brunswick. Presented 7th April, 1892.-Mr. Hughes .. .. .... .. ... ............ Not printed.
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00. Communication and petition from the Quebec Board of Trade concerning the abolition of all dues
collected on tonnage in the port of Quebec, etc. Presented 1lth April, 1892, by Hon. C. IL

Tupper...... ........... .... ................. ... .......... . ..... Not printed.

Goa. COPY of certain resolutions passed at a meeting of the Halifax Board of Trade relative to the hostile

legislative enactments between the Governments of Newfoundland and Canada, the desirability of
arranging, if possible, a modus vivendi, under the terms of which the hostile tariffs and enactments
of both countries should be held in abeyance, until sufficient time be given to enable diplomatie
conferences to adjust the whole difficulty, etc. Presented 21st April, 1892, by Hon. C. H.
Tupper... ...... .. ........... ........................ ..... ..... Notprint.

6. Return to an order of the House of Commons, dated 29th February, 1892, for a detailed statement
showing: 1. Traffic at Mulgrave Station for the six months ending 31st December, 1890 and 1891;
also for the months of January, 1891 and 1892. The return to include sale of tickets, freight re-

ceived and freight sent. 2. The number of staff employed during the said month, salaries paid
and amount paid for extra labour, with the names of staff and extra labour employed. 3. Return
of work done by shunting engine during said periods, and the number of men employed in shunt-

ing, and the cost. 4. If there is a yard-master at said station, when he was appointed, whether
he has an assistant, and, if so, when such assistant was appointed and what pay each reteives. 5.
The nunber of men employed in the scow at the said station, their names, and whether they are paid
by the hour or by the day and at what rate. Presented 13th April, 1892.-Mr.Fraser.Not printeL

61t Return to an order of the House of Commons, dated 4th April, 1892, for copies of all reports and
correspondence between the department of railways and canals and the superintendents of the
different services of the Intercolonial Railway, in reference to an accident to a train at Truro, in
charge of Conductor H. D. Archibald, and his subsequent dismissal. Presented llth May, 1892.-
Mr. Patterson (Colchester) .... ... ........ .......... ........ .......... Not printeL

616. Return to an order of the House of Commons, dated 2nd May, 1892, for a return showing the amount
of additional property purchased on or adjacent to government railways for increased accommodation
or other purposes ; the quantity purchased or paid for within the period from the lst of July, 1891,
to the lst of April, 1892; the party from whom purchased ; the price paid ; the purpose for which
the property is used or is to be used. Presented lth May, 1892.-Mr. McMullen.....Not printed.

61c. Return to an Order of the House of Commons, dated 13th of April, 1892, for a return containing a
statement of the expenditure out of income made for permanent improvements, extensions, addi-
tions and betterments, exclusive of works of ordinary maintenance and renewals, on account of the
Intercolonial Railway from 30th June, 1881, to lst July, 1891. The return to show such expendi.
ture in summary form for each branch of service as nearly as can be conveniently ascertained from
the accounts. Presented 25th May, 1892.-Mr. McDougald (Pictou).

Printed for sessional papers only.
Old. Return to an order of the House of Commons, dated 9th May, 1892, for a return showing: 1. Tarifs

in force on live stock on the Intercolonial Railway, and all changes in same during last five years.
2. Number of cattle shipped from Sackville, Nappan, Aulac and Amherst stations each year,. with
destination, distinguishing between car load lots and less than car load lots. Presented 9th June,
18 9 2.--Mr. Wood (Westnoreland)....... ....... ............ ........ ... ... Not printed.

. Return to an order of the House of Commons, dated 23rd March, 1892, for copies of all evidence
taken at an inquiry held at Lévis, in the month of February, 1892, respecting the discharge of
Michael Quinn, a permanent employee in the shops of the Intercolonial Railway at Hadlow,
Lévis; and of all correspondence between Alfred Drake, Chief Mechanical Engineer for the said

railway at Hadlow, and the railway officials at Moncton, in relation to the dismissal of the said
Michael Quinn. Presented 5th July, 1892.-Mr. Guay .......... .... ............ .Not printed.

62• Return to an order of the House of Commons, dated 30th March, 1892, for copies of all petitions,
correspondence, letters, telegrams and memoranda received since 1887, asking for or referring to
the subsidizing of the Annapolis and Atlantic Railway Company or a line of railway from Liver-

pool and Shelburne to Annapolis, passing through Caledonia. Presented 13th April, 1892.-
Mr. Forbes...................................... ........ . ........ Not printed.

68. Return to an order of the House of Commons, dated 28th March, 1892, for a return of all petitions of
boards of trade, railway companies, and documents generally, concerning the construction of a
new bridge across the Lachine Canal at Montreal. Presented 13th April, 1892.-Mr. Curran.

Not printed.
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63 a. Return to an order of the House of Commons, dated 11th May, 1892, for copies of all documents,
memorials and correspondeuce between the government and the corporation and board of trade of
the town of Sorel and other persons, respecting the granting of a subsidy for the construction of a
bridge on the Richelieu River to connect the town of Sorel with the Montreal and Sorel Railway.
Presented 25th May, 1892.-Mr. Bruneau............ ........ .. ............... Not printed.

64. Return to an order of the House of Commons, dated 23rd March, 1892, for copies of correspondence
exchanged between the government and the postmaster of St. Césaire, county of Rouville, or any
other person, with reference to deposits of money to be made by the said postmaster. Preseiited
19th April, 1892.-Mr. Brodeur....................... ............. ......... Not printed.

65. Return to an order of the House of Coirmons, dated 18th June, 1891, for a return showing the
ainount of money expended, and the year of expenditure, in each electoral district since confedera-
tion, under the following heads: 1. Public buildings. 2. Harbours and rivers. 3. Roads and
bridges. Presented 26th Apiil, 1892.-Mr. Landerkin. ......... Printed for sessional papers only.

66. Return to an order of the House Commons dated lst July, 1891, for a return of all correspondence,
telegrams, letters, reports, estimates and other documents relating to the surveys for, and
construction and cost of a sub-marine tunnel between Prince Edward Island and the mainland.
Presented 27th April, 1892.-Mr. Davies... . .................... .......... .... Not printed

oa. Return to an order of the House of Commons, dated 23rd March, 1892, for all correspondence,
reports, etc., which inay have taken place between the government of Canada and Sir Douglas
Fox, or any other engineer, since the 1st day of September, 1891, having reference to building a
tunnel from Prince Edward Island to the mainland across the Straits of Northumberland. Pre-
sented 3rd May, 1892.-Mr. Perry ...... ................ .... Printed for sessional papers only.

67. Return to an order of the House of Commons, dated 9th March, 1892, that a map of the Dominion
be laid upon the table showing the boundaries of townships, counties and electoral divisions in
each province, and the number of votes polled in each township for each candidate at the gen-
eral election in March, 1891. Presented 27th April, 1892.-Mr. Mils (Bothwell) ...... Not printed.

68. Return to an address of the House of Commons to his excellency the Governor General, dated 14th
March, 1882, for copies of all correspondence between the government of Canada or any imember
thereof, and the British government, or between the governnent of Canada and any person or
persons, relating to the admission of live cattle from the United States. Also for copies of all
orders in council relating to the same. Presented 29th April, 1892.-Mr. Sonerville.

Printed for sessional papers only.

69. Return to an order of the House of Commons, dated 14th March, 1892, for a return of copies of all
tenders received for engraving and printing since 1882, and of all contracts entered into for the
same, including the contract beginning in this present year; also all correspondence relating to
the subject since 1882. Presented 3rd May, 1892.-Mr. Sonerville ................. Not printed.

70. Return to an address of the House of Couimons to his excellency the Governor General, dated 30th
March, 1892, for a return of all correspondence, telegramns or other documents between the gov-
ernnent of Canada and the imperial government or the government of Newfoundland, or between
any mnember or representative of either of such governments respecting the admission of New-
foundland into the dominion of Canada; including all correspondence or telegrams to and from
the high commissioner on the subject; and all reports to and minutes of council thereon. Also
copies of any terms or offers which may have been submitted to the government of Newfound-
land or any member thereof, with respect to the admission of that island into the dominion.
Presented 4th May, 1892.--Mr. Davies .... .... ............. Printed for sessional papers only.

71. Return to an address of the House of Commons to his excellency the Governor General, dated
10th March, 1892, for copies of all correspondence, memorials, departmental orders, and orders
in council respecting the north-western, northern and eastern boundaries of the province of Que-
bec, received or passed during the last five years and not already laid before this House, together
with all the reports of surveys or explorations ordered thereon by the government of Canada
during the same period. Presented 5th May, 1892.-Sir H. Langevin.

Printed for sessional papera only.

7*. Return to an address of the House of Commons to his excellency the Governor General, dated 9th
May, 1892, for a copy of the instructions appended to commission of the lieutenant governors
of the provinces of Canada. Presented 9th May, 1892.-Mr. Laurier ..... ...... Not printed.
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a. Return to an order of the House of Cominons, dated 14th March, 1892, for a return of all correspon-
dence, engineers' reports, petitions or other documents relating to the survey or deepening of
the channel of the Galops Rapids, and for a statement of the work performed by the chain tug
" Iroquois," owned by the government, and of the services performed by one John Stitt, in connec-
tion with said tug. Presented 9th May, 1892.-Mr. Somerville ............. ........ Not printed.

7a8. Return to an order of the House of Commons, dated 11th March, 1892, for a return of all surveys,
plans, àpecifications, contracts, reports and papers connected with the new channel in the Galops
Rapids. 2. All reports of engineers as to the striking of steamer " Traveller " in Galops Rapids,
in October, 1889. 3. All reports from any steamboat captain who may have reported as to the
state of said channel. 4. Statement of cost of investigation by engineers in 1891. 5. Reports
from engineers sent to investigate said channel in 1891. 6. Copies of evidence given as to the
depth, quantities, etc. Presented 30th May, 1892.--Mr. Reid . .. .......... ... Not printed.

•4. Return to an address of the House of Commons to his excellency the Governor General, dated 4th
April, 1892, for copies of the original letters patent of incorporation of the Dominion Cotton Mills
Company (Limited), and of the supplementary letters patent increasing the capital stock of the
said company froi $100,000 to $5,000,000, and copies of all correspondence, petitions, statements
and evidence submitted to the government in support of the issue of such supplementary letters
Patent. And also for copies of the original letters patent incorporating the Canadian Coloured Cotton
Mills Company (Limited), and of the supplementary letters patent increasing the capital stock of
the said company from $100,000-$5,000,000, and copies of all correspondence, petitions, statements
and evidence submitted to the government in support of the issue of said supplementary letters
patent. Presented 9th May, 1892.-MIr. Edgar .............. .. ... ..... .,.....Not printed.

75. Return to an order of the House of Commons, dated 2nd May, 1892, for all correspondence concern-
ing the appointment of Mr. W. H. Ingram as Collector of Customs at St. Thomas, Ont. Pre-
Sented 10th May, 1892.-Mr. Casey ..... . ..... ................................. Not printed.

72· Return to an address of the House of Commons to his excellency the Governor General, dated 2nd
May, 1892, for copies of all correspondence, memorials and documents exchanged between the
government, or any member thereof, and any persons, companies or corporations as to the pro-
priety or advisability of relieving or recouping the county of Pontiac railway indebtedness. Pre-
sented 11th May, 1892. -Mr. Murray . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .Not printed.

77. Return to an order of the House of Commons, dated 2nd May, 1892, for a detailed copy of the certi-
ficate of acting chief engineer that $32,000 paid to Bancroft & Connolly was done in addition to all
previous certificates on Kingston Graving Dock, as mentioned in Auditor General's Report, page
C-119. Presented 12th May, 1892.-Mr. Gibson...... ......... .... ....... Not printed.

78· Return to an order of the House of Commons, dated 14th March, 1892, for : 1. Copy of the circular
issued on the 10th June, 1891, by the department of marine, relative to sick mariners' dues in
Canada. 2. A list of persons to whom such circulur was addressed. 3. Copy of all answers
received. Presented 16th May, 1892.-Mr. Laurier ......... ............. .. ..... Not printed.

79· Report of the Royal Commission appointed to investigate the working of Civil Service Act, and other
matters connected with the Civil Service generally. Presented 20th May, 1892, by Sir John
Thompson. . ........................... .... .................... See No. 16C.

80- Return to an address of the House of Commons to his excellency the Governor General, dated 2nd
May, 1892, for a return stating, for the last year (1891): 1. The number of applications which were
made to the railway committee of the privy council for an adjudication, order or direction respect-
ing any of the matters or thiugs which, under the provisions of the Railway Act, the railway
committee had power or authority to deal with. 2. Showing in general terme the nature of the
application. 3. The names of the members of the honourable the privy council who (a) Heard
each of the applications; (b) Who were present at any one or more adjourned hearings thereof,
and at the final adjudication thereof ; (c) In cases in which adjournments took place, the dates of
hearing, and subsequent adjournment or adjournments of final adjudication. 4. Statement show-
ing how each of said applications was disposed of, viz. : Granted or refused, or partially granted.
Presented 25th May, 1892.-Mr. McCarthy..... ... ............................... Not printed.

8 0 a. Return to an address of the House of Commons to his excellency the Governor General, dated 2nd
May, 1892: 1. For a statement of all applications or complaints made to the railway committee of
the privy council respecting the matters or things referred to in sub-sections (k), (1), (in), (n) and
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(p) of clause eleven of the Railway Act. 2. By or against whom such complaints were made. 3.
The manner in which the same were dealt with or disposed of. Presented 25th May, 1892.-Mr.
McCarthy.................................... ... .... .. .... ................ Not printed.

81.-(1891.) Return to an address of the House of Commons to his excellency the Governor General,
dated 3rd June, 1891, for copies of all correspondence between the imperial government and the
government of Canada, on the subject of the copyright laws of Canada, and all other papers rela-
ting thereto, not already brought down. P resented 24th August, 1891.-Mr. Edgar.

Printed for sessional papers only.

81. Return (in part) to an order of the House of Commons, dated 23rd March, 1892, for a return showing
which of the dominion buildings in Canada are lighted by electricity ; the respective system used
in each such building, whether are or incandescent; the number of sixteen candle-power lamps or
their equivalents used in each such building; the cost per lamp of sixteen candle power or equiva-
lent in each building ; and the average annual cost for lighting each such building. Also showing in
what buildings the plants are owned and maintained by the government, and in cases where not so
owned and maintained, from whom the current is obtained or supplied, and whether from central
station or private parties ; also whether in cases of leased currents the renewal lamps are supplied
at government expense, and if so, in what buildings and at what annual cost ; also the names of
the parties contracting te light any of such buildings, with the names of the buildings, and the
dates and duration of each such contract. Also showing which of the public buildings of the
dominion are lighted with gas, and the annual cost of lighting each such building. Presented 25th
May, 1892 ................ ... . ........................... ........ Not printed.

82. Return to an order of the House of Commons, dated 2nd May, 1892, for a return giving all papers,
letters, petitions, applications and every other document relating to the dismissal of the postmaster
of Eugenia, and the appointment of his successor. Presented 30th May, 1892.-Mr. Landerkinr-

Not printed.

88. Return te an order of the House of Commons, dated 16th May, 1892, for a return showing the names
of the mail conductors superannuaLted, their number of years of service, the salary given te each of
them during the last year of service, and also the names of those who have had several years
added to their period of service. Presented 30th May, 1892.-Mr. Brodeur......... Not printed.

84. Return to an order of the House of Commons, dated lst March, 1892, for a return showing the number
of royal commissions that have been issued in each and every year since confederation, and to
whom issued, together with the subject inquired into, giving the cost of each and the total cost
of all. Presented lst June, 1892.-Mr. Landerkin.......... ... Printed for sess iona papers only.

84a. Supplementary return to an order of the House of Commons, dated 1st March, 1892, for a return
showing the number of royal commissions that have been issued in each and every year since con-
federation, and to whom issued, together with the subject inquired into, giving the cost of each
and the total cost of all. Presented 9th June, 1892.-Mr. Landerkin.-

Printed for sessional papers only.

85. Statement of number of hours of setting upon the daily Senate Hansard, and number of ems set,
including corrections, up te 20th May. Presented 2nd June, 1892, by Hon. Sir J. C. Abbott.-

Not printed.

86. Return to an address of the House of Commons te hie excellency the Governor General, dated 25th
April, 1892, for a copy of the petition presented and filed in the supreme court of Nova Scotia,
under the Dominion Controverted Elections Act, against the election and return of Joseph A.
Gillies, for the county of Richmond, Nova Scotia, at the general election holden on the 5th March,
1891 ; together with the dates of filing and service of such petition ; and also all papers and docu-
ments in connection with the following proceedings in the supreme court of Nova Scotia : 1.
Application to the honourable the chief justice extending the time for setting the petition down
for trial. 2. Application to set the petition down for trial returnable before the Honourable Mr.
Justice Weatherbe, and the Honourable Mr. Justice Graham, but heard by the Honourable
Judge Weatherbe, sitting alone, on the 19th day of November, 1891. 3. The order made by the
said Judge Weatherbe, sitting alone, for the trial of the said petition, fixing the 8th of December,
1891, the date for said trial. 4. The notice of appeal, dated 28th Noveniber, 1891, froin this
decision of the Honourable Judge Weatherbe, to the suprenie court of Nova Scotia, the grounds
of appeal being as follows : (a) Because there was no jurisdiction te make said order, or the portion
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thereof extending time; (b) Because six months had elapsed since the presentation of the petition;
(c) Because the time and place of trial were not fixed within six months from the presentation of
the petitio n ; (d) Because the extension of time granted by said order was not made on application
for that purpose, supported by affidavits, and it does not appear from such order, and it was not
made to appear when the same was made, that the requirements of justice rendered such enlarge-
ment necessary ; (e),Because the respondent had no notice of any application to extend the time
for the commencement of the trial herein ; (f) Because one judge bas no jurisdiction to fix the
time and place of trial ; (g) Because the trial of the petition cannot be commenced during the
teri of the court at which the judges assigned to try the said petition are bound to sit. 5. The
notice of motion on said appeal for the 3rd day of December, 1891. 6. The appointment by the
Honourable Judge Weatherbe, then senior j udge, for a hearing before the supreme court on the
said 3rd day of December, 1891. 7. The postponement of this hearing until a later day. 8. The
judgment of the supreme court upon this case. 9. The rule of the supreme court, dated the 19th
day of December, 1891, setting aside the order of the Honourable Judge Weatherbe fixing the date
of the trial of said petition. 10. The date on which the Honourable Judge Weatherbe and the
Honourable Judge Graham received a copy of the order of the supreme court setting aside the said
order of Judge Weatherbe for trial. 11. The date on which the said judges reported to the
Honourable the Speaker of the House of Commons that the said petition had been heard by them,
and that they had declared the election of the said Joseph A. Gillies void, and his seat in parlia-
ment vacant. 12. The date upon which application was made to the Honourable Judge Weatherbe
to defer the decision in the petition pending the decision of the supreme court of Nova Scotia
on the question of jurisdiction, and the refusal of this application. Also copies of the several
petitions presented and filed in the supre me court of Nova Scotia under the Dominion Controverted
Elections Act, against the election and return of Hon. Sir John Thompson, Hon. C. H. Tupper,
Mr. C. E. Kaulbach, Mr. J. B. Mills, Mr. N. W. White and Mr. Hugh Cameron, for six of the
several counties of the pro vince of Nova Scotia, at the general election held on the 5th March, 1891.
Also ail papers and documents in connection with the varions proceedings in the said cases in the
supreme court of Nova Scotia. Presented 3rd June, 1892.-Mr. Gillies and Mr. Forbes.

Not printed.
87. Return to an address of the House of Commons to his excellency the Governor General, dated 30th

March, 1892, for copies of aIl accounts, claims and certificates presented and transmitted (f rom lst
July, 1885, to this day) to the dominion government, by each of the judges of the superior court
for the province of Quebec, in his capacity as such, for all travelling expenses and hotel expenses,
in any place other than that in which such judge had orders to reside, or did in fact reside, either
for sitting or for acting therein, or for holding therein (in sucli capacity) any court in civil, crimi-
nal or other matters; together with a detailed statement of the several sums paid in conformity
with such accounts, claims and certificates. Presented 3rd June, 1892.-Mr. Flint.

Not printed.

18. Further suppleme ntary return to an address of the Senate, to his excellency the Governor General,
dated 14th September, 1891, for all correspondence between his excellency the Governor General
and the Lientenant Governor of the province of Quebec, in connection with the Baie des Chaleurs
Railway, and ail other papers and correspondence in the possession of the government on that sub-
ject. Presented 31st May, 1892.-Hon. Mr. Miller.................................Not printed.

89. Return to an order of the House of Commons, dated 25th April, 1892, for a return of the amount of
crude cotton-seed oil imported into Canada during the year 1891 ; also the amount of refined cotton-
seed oil imported into Canada during the year 1891. Presented 7th June, 1892.--Mr. McKay.

Not printed.
90. Return to an address of the Senate to his excellency the Governor General, dated 5th May, 1892, for

copies of ail letters, communications and reports in the possession of the government, having rela-
tion to the fixing of a standard of time, and which have been received subsequent to May, 1891.
Presented 14th June, 1892.-Hon. Mr. Sulltvan............ ...... .......... Not printed.

.1. Return to an order of the House of Commons, dated 10th June, 1892, for a copy of the Reports of
the British Farm Delegates, Messrs. McQueen and Davey, on the Maritime Provinces. Presented
15th June, 1892. -Mr. McMillan (Huron).... .................................... Not printed.

92. Return to an order of the House of Commons, dated 15th June, 1892, for a copy of the minutes of
the evidence taken at the trial, under the Dominion Controverted Elections Act, of the case of
A. Sturton et ai, petitioners, rs. P. V. Savard, defendant, in relation to the election for the counties
of Chicoutimi and Saguenay, in the year 1891. Presented 15th June, 1892.-Sir John Thompson.

Not printed.
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93. Return to an order of the House of Commons, dated 18th June, 1891, for copies of all papers and cor-
respondence in the department of marine and fisheries, relating to the saving of the lives of part
of the crew of H.M.S. " Lily," wrecked on the coast of Labrador, in September, 1889. Presented
17th June, 1892.-Mr. Edgar..... .. ................... .. .... ................ Not printed.

94. Return to an address of the House of Commons to his excellency the Governor General, dated 10th
August, 1891, for copies of all orders in council, memorials, corresponaence and documents respect-
ing the rock-slide from the citadel at Quebec, on the 19th September, 1889. Presented 24th June,
1892.- M r. Frénont............... .... ..... .................... .............. Not printed.

95. Return to an order of the House of Commons, dated 4th April, 1892, for: 1. Return of all correspon-
dence, papers, complaints or memoranda of any kind in relation to "The Temperance Colonization
Society," received since or not included in a return furnished the House in 1890. 2. List of all
stockholders of the company, lst May, 1885, with aýnounts paid on calls of the shares, whether in
cash, land credits, or otherwise, each year to date, stating what shares were forfeited, when and
why. 3. List of stockholders at date of return, showing when they became such, with dates and
amount of shares purchased, with price per share. (a) Number of calls on all shares, with details,
dates, etc. 4. Amount earned in fees by directors each year to date. 5. Amount of money in-
vested each year, and in what. (a) Total amount received on account of scrip and land sales to
date. 6. List of scrip holders, with post office address, who purchased from the company (scrip
issued) prior to lst June, 1882, and since that date, giving date of issue, amount of land purchased
by each, price per acre, amount paid thereon to date; showing if cancelled, when and on what
conditions. 7. List of all other contracts for purchase of land issued, whether exchanged for scrip,
amounts paid to date, whether contract is still in existence, why cancelled, and when. 8. Amount
and details of land sales now current and for which land is to be supplied by the company. 9.
List of all persons whose scrip was located on even-numbered sections in 1883, showing where
loated, new location subsequently, if any,.with form of contract of even-numbered location. 10.
List of homestead settlers in 1885. List at date (actual residents). 11. When contract with the
company and government expired, with conditions of extension, if any; conditions of final settle-
ment. 12. List of lands to be conveyed to the company under such settlement. The foregoing
information to be furnished, if practicable, under affidavit of the president and accountant. Pre-
sented 30th June, 1892.-Mr. Sproule....................... ...................... Not printed.

96. Census of Canada.-Bulletin No. 11. Nationalities. Birth places of the people. Presented 30th
June, 1892, by Hon. J. Carling .. ............... ....... .... .......... ...... Not printed.

97. Return to an address of the House of Commons to his excellency the Governor General, dated 2nd
May, 1892, for a copy of location ticket granted to John Alexander McLellan, of Cockburn Island,
for lot 15 in the 5th concession, Cockburn Island ; copy of all affidavits or declarations, letters and
other papers from any person or persons to the department, or any officer of the department, in
any way relating to said lot or the cancellation of the said ticket; and copy of any order made for
the cancellation of said ticket. Also for a copy of the location ticket granted for lot 16 in the 4th
concession, Cockburn Island, and any assignment or transfer thereof to Peter McLellan ; copy of
affidavits or declarations, letters and other papers from any person or persons to the department in
any way relating to said lot or the cancellation of the said ticket, and copy of any order made for
the cancellation of said ticket. Presented 5th July, 1892.-Mr. Lister . ............ Not printed.

98. Return to an order of the House of Commons, dated 28th March, 1892, for a return showing > 1. The
number of Indian reserves in British Columbia. 2. The location of each and name of tribe to
whom allotted. 3.' The area in acreage of each. 4. The area cultivated on each reserve. 5. The
population of each tribe when reserves were first established. 6. The present population of each
tribe. 7. The area (estimated) of pastoral land on each reserve. 8. The number of horses, cattle
and sheep owned by each tribe. 9. The estimated area of timber land on each reserve. Presented
5th July, 1892.-Mr. Barnard............................................ .... Not printed.

99. Copy of a report of a committee of the honourable the privy council, approved by his excellency the
Governor General in council, on the 17th June, 1892, on the subject of a despatch dated 4th Nov-
ember, 1891, from Lord Knutsford, inviting an expression of the views of the Canadian government
upon the complaint of alleged discrimination on the part of the government of Canada against
citizens of the United States in the matter of canal tollq. Presented 6th July, 1892, by Sir John
Thompson.............. ... ............ ..... Printed for sessional papers only.
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100. Return to an address of the Senate to his excellency the Governor General, dated 10th June, 1892,

for a return of subsidy paid the Albert Southern Railway Company, showing the dates when paid,
and to whom paid ; also copies of all correspondence in reference to the payment of the said sub-
sidy, and of all letters or telegrams asking for payment of same or relating thereto; also copies of
all returns or reports of government engineers or inspectors, who inspected or reported on said
road. Presented 6th July, 1892.-Hon. Mr. Power...... .............. .......... Not printed.

101. Return to an order of the House of Commons, dated 9th May, 1892, for a return showing: 1. The
total number of acres of public lands granted in Manitoba and the Canadian North-West in aid
of railway construction, up to 26th April, 1892. 2. The name of each railway company or line to
which a land grant has been made ; the length of each line thus aided by land grant, and the
number of acres granted to each company or line. 3. The total number of acres of land in Mani-
toba and the Canadian North-West which have been earned up to 26th April, 1892, under pro-
visions of grants through completion of lines or portions of lines to which land grants have been
,made. 4. The name of each railway company or line which has earned the whole or a portion of
its land grant, with the number of acres earned by each of such lines. Presented 9th July, 1892.-
M r. Charlton.......... .... ............ ................................... N ot printed.

1 Return to an order of the House of Commons, dated 21st March, 1892, for a map of Canada showing
the areas of spruce and white pine timber, respectively, now standing. Presented 9th July, 1892.-
M r. Ive8................ ........... ................................. N ot printed.

108. Return to an address of the House of Commons to his excellenoy the Governor General, dated 25th
April, 1892, for copies of all resolutions and memorials passed by the North-West Assembly at its
last session and addressed to the government. Presented 9th July, 1892.-Mr. Davin..Not printed.

14. Return to an address of the House of Coimons to his excellency the Governor General, dated 21st
March, 1892, for copies of all letters, correspondence, petitions, etc., relating to the claims or
settlement, or proposed settlement of claims of settlers on the Waldron Ranche Company's terri-
tory ; copies of all complaints made regarding the treatment settlers have been subject to by the
company. Presented 9th July, 1892.-Mr. MeMullen ............................ Not printed.

105* Return to an order of the House of Comnions, dated 28th March, 1892, for a return showing the
quantity of binding twine imported for consumption in the Dominion, from the lst of July, 1891,
up to the first day of January, 1892 ; the country from which the same was imported, and the
amount of duty paid thereon. Presented 9th July, 1892. -Mr. Campbell...... .... Not printed.
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Telegraph lines.....................
Wharf ......... «....................
Bridge...ç.............. ...... .......
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Name of Place, &c.

Bowmanville...................
Brampton .....................
Brandon ......................

do ...................... I
Brantford .......................
Brae Harbour....................
British Columbia..................

do
road Cove...... . .............

Brockville ................ .. ...
Brulé ........ .. ................
Buckhorn. . . . ................
Buildings, Public...............

do .. . . . . . .
Bull's Head....................
Burleigh......................
Burlington Bay................
Cables .......... .........
Cacouna .....................
Calgary..... . .....

do ........ . . . . . . . . .
Campbell's Cove.. .,...............
Campbellton.......... ....... ..

do ... , ........ .. .......
"Canada"............ ... ,........
Canal..... .. ...... .... .....

do .... ............ .... ....
Canninaton Manor.. ............
Cap à l'A igle ....... ...............
Cap de la Madeleine ...............
Cape Beale, &c............ .........
Cape Breton........................
Cape Sable...... ... .. . ... ...
Cape Tormentine.. . ...... ......
Caraquet............. ........ ...
Cardigan.....................
Cariboo..... .. . .............
Carillon Station........... .... ....
Carleton . ............... .. ......
Carleton Place....... ..............
Cartier Square. .......... .........
Cascum pec...................... .
Cayuga ................. ... ....
Cedars....................... ..
Chapel Point.... . ................
Charlottetown. .... ... ........

do .... ..... ..
"Challenge " ....... .. ........
Chatham, N.B.. ....... .... .....

do Ont........... ..........
do Escuminac, N.B .......

Chats Station...... ........ . ....
Chaudière Station.............

do ............ ...
Chenaux Station.... . ...
Cheticamp........ .... .....

do .... .... .. ......
Chicoutimi.. .. ......... ..........

do ..... ..... ... ........
China Point.......... ..........
Church Point .... . .... .... ...
Clapperton Channel................
Coatîcook...........................
Cobourg....................... ...

do ... ..... .. ........ . ..
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)redging. ............. .........
ost office, &c ........... ........

Experimental fan...................
Post office, &c .... .... .............

do .
nproveinents ....................
Generally ......... ...............
Telegraph service....................
Wharf ............... ..........
Public buildings. ..... ........
WVharf, &c .. ....................
rrent Valley works...................
Nova Scotia ........................
rheir construction and maintenance.
3arracks........................ ..
rrent Valley works..................
Staff, &c........ .......... .. .........
Government sub-marine ............... ..
P ier.... .. . . ....... ...................
Barracks............ ....... ...........
Court house, &c..... ...................
Breakwater... ........ ....... .....

do .... ....... ..... ... .....
Navigation opens, &c..................
Dredge ................ ..........
Port Latour ....... ....... .............
TrentValley.... ....... ...........
Dominion Lands office...... ............
Wharf.... . ......... .............
Pier .................... ... ....
Telegraph lines....................

do service.. ... .... .... ...
do unes................. ..

H arbour.................... .. .. . ..
d o ...... .... ............ .. ....

N orth pier .......... .......... . ...
Harbour..... ... ....... .........
Ottawa river.. . ...... .......... ...
Post office..... .......... . ... ....

do &c................ . .......
Maintenance ................... .....
H arbour ......... ........... .... ....
Post office...........................
Wharf ............. .... ... ....
P ier.............. . .... ...............
Dominion building............ ........
Navigation opens, &c..... ......... .
Dredge .... ..................... .
Public buildings..................... ...
Post office........................
Telegraph systen. . ..... .... .. .....
Ottawa river................. ....... ...

do .... .··......

Bridges .. ... .................
Ottawa river .. ............. .......
Wharf ............................
Telegraph lines.....................
Marine hospital .....................
Retaining wall, &c..................
Pier.......... ...............
Breakwater ..... .....................
Removing rock . .....................
Public building .......................
Post office, &c ......
Harbour ............. ....

1i
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Name of Place, &c.

Collector Slide and Boom Dues.
Collingwood .
Colounge River..
Columbia River...............
Contracts let.
Coquitlam River..... . ..
Cornwall .
Correspondence ....
Côteau Landing...............
Coutts..
Cow Bay ......
CO.wichan River..
Cribbins' Point ...............
Curator's Report...............
Dalhousie ...................
Dartmouth...................
Delaps' Cove..... .......
Deloraine... . ... .........
b igby .... ...... .. .. .. . .
Iisbursements................
Dominion Buildings.............

do
do
do

Dredging....................
do ........
do

doferin Bridge................
dumoine River................
undas. .. .................
minnRiern... .................

bgineers, &c.................
do

equi ait...................
squimauX Point.
tangdu Nord ...............

EXamninations and Surveys .
Xpenditure..... ... ...........

Penelon Fals..... ...............
Piremen, &c...... ....... ......

ort Macleod .................
do ... ......... .. ... .

tortSaskatchewan.............
]oX Island...................
Pirser River .............. ....
?raserville (Rivière du Loup).
prederictn ...... .. . ... ......
Prencl River ..... .. .........
Prenchman's Bay (Pickering)..
Galt

.o ...................
Gatineau River............
Gauthier Creek. ..............
Generally .... ...

"Geo. Mnz " ........
eodetic levelling. .............
Geloical Museum.............
G e g . . . .Bay..... .................

Sessional Papers (No. 8.)

INDEX.

Nature of Work, &c., referred to.

Report..........................
Navigation opens, &c................
Slide repairs............
Improvements to channel.............
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Pier.................. .........
Barracks ..... ......... .........
Breakwater ........... ............
Improvements to channel............
Wharf . .. ....................
Art gallery... ..................
Post office .......................
Public building.................
Spar buoy ........................
Land office........................
Pier...... .............. ........
Dredges .........................
Charlottetown.....................
General expenditure................
Halifax ..........................
British Columbia......... ..........
Generally..... ........... .......
Plant.......... .................
Report on.......................
Repairs........................
Ottawa........................
Slide repairs ..... ................
Post office, &c......................
Pier....... ....................
Wharf .........................
Barracks, &c ......................
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Telegraph lines...................
Graving dock .......... ........... xiii
Telegraph service...........................
Works ............................... xviii
List of places.................... .......
Annual statement of......................il
Slide repairs......................... .......
Names, &c., salaries...................
Barracks, &c..............................
Bridge ....................... ......
Barracks. . ...............................
Cribwork.... ............................
Channel improvements...............I
Post office building .................. X!X
Post office, &c. ........................ xiv
Breakwater ............. ............ xv
Dredging............................
Post office, &c..... ..................
Custom house, &c.......................xvii
Dominion buildings.....................
Navigation opens, &c....................
Cribwork ............................
Slides and booms......................
Dredging.........................
Minor repairs, &c ..........................
Dredge .... ..... ......... .

Sanitary improvements.............. .......
Removmng Robertson's rockis. ...
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Name of Place, &c.

Georgetown....................
do ......................

Georgeville.. ............
Goderich.....................

do .
do .

Grand River..................
Grande Rivière.................
Graving Docks................

do. ...............
Gray's Island..................-
Great Village.................
Grosse Isle ....................

do .
Guelph. .. ..................
Gulf of St. Lawrence...........
Halifax. ,.... ...............

do .......... .............
do .......... ..............
do .......................
do .......................
do .......... .............

Hainilton.....................
Hampton....................
Harbours, P.E.I................

do N.B...
do P.Q.. ............
do Man........... ...
do N.W.T..............
do N.S ................
do Ont............ ....
do B.C.......... ......

Harbourville ..................
Hastings ....................
Heatin ... ...................
Hickeys ......................
Hull .... .............. ....
Hurd's Point............. ....
Indian Head..................
Ingonish, South...............
Irish Cove...................
Isle Verte...................
Joggins.......................
Jo iette ........................
Jordan Bay...
Kaninistiquia River...
Kamouraska..................
Kamloops ............... .....

do
Katchewannoe Lake...........
Kennebecasis River.............
Kennington Cove..............
K ier's shore. .. . . . . . . ... ..
Kincardine... ................

do .....
Kingston, N.B................
Kingston, Ont................

do .
do
do

Kingsville.................
Lach me ... ................

do .. . . . . .. . . . . . .
Lamb's Point, N.B.............
Laprairie...... ............
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York bridge........................
Improvements. . ....................
Employés, &c......................
Dimensions.....................
Breakwater... ...................
Wharf ...........................
Quarantine station.................
Telegraph service....................
Post office, &c...................
Teleraph service....................
Dominion building.................
Examining warehouse..............
Graving dock.
Immigrant building .................
Penitentiary............ ............
Navigation, &c.........................
Post office, &c.....................
Breakwater...... ..................
Generally........................

do
do .
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do . -
do .
do .
do .

Breakwa ter ....................
Booms, &c.........................
Domininion buildings.................
Pier.........-..................
Post office........................
Pier....... ...................
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Harbour... ...................
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haprairie............,........I
Lake Meantic.... ....... ....... I
Lake of Two Mountains.... ......
L'A.rdoise . . . . . . . . . . . . . . . . . . . .
Les Eboulements...............
Lethbridge .........................

do ............. .. ...... -
do .....................

Ldvis Graving Dock ..........
Light ........... .................
Lindsay ............ ..... ....
Limore.............. .......
Little Brook... ....................
Little Current .... ... ....... ....
Little Nation.......................
Lobster Rocks......................
Locks and dams.......... ..........
London, Ont........................
London, Great Britain .. .. ........

lg euil .......... ...... ........
uisburg harbour..................

Louis' H ead .... ...... ........ 1.....
Lourdes. .... .. ..........
Low Point
Mabou.
Maced...â ............

S do .. ......................... I
Madawaska River.... ..............
Magdalen Islands........... ... ..
Magor's Hill Park...................Maitenance ............. ......
Mai Baie. .........................

lie ..................... .. ..
e Creek.. .....................
time Provinces........... .....

................. .... .. .
retville... ...................

a Street Bridge..............
McNair's Cove................. 
M eaford ..........................M eat Cove..... ....................
Medicine Hat..... . ... ..........Merigomish....... .. ..........Meteghan River ............ ......
&idland ....... ....................M illeIsles..........................
k ilk River................ ........
)&iminegash.................... ...

uinedosa.... .. . .. .. ...
). «laneous.. .. . .... .

Maidart...........
)4 1c o .. ... .ý ... ..... ........

..eo... .. ............
Moii .......... ..............

do
do
do
do .
do
do .............. .. ........

Dose Jaw .............. ..........
Moosomin.. .... ... .............

n theFarm "............
Mutam station ............ '.......

evetment wall...............................
Pier.. .. .............. ................ xix
Dredging........... ......................
3reakwater...... ...................... ..........
?ier ....... .......... ...... .... ..........
Barracks .. ........................... xv
Belly River bridge .... ,.. ............... ..........
Dominion Lands office......................
Report, &c............... .......... . .. xiii
Dominion buildings. .......... ..... .... ... .....
Post office..... . ........ .......... ...
W harf.. .......... .. ............ ... xvi

do .... .... .... .. ... ............... xvi
Deepening channel............ .......... xvii
Im provem ents........... .................... .....
Yarmouth harbour......... ........ ..... xvi
..... ... ....................... ...... :.... xiv
Public buildings.............. .......
High Commissioner's residence ..... ..... .......
W harf....... ......... . . ........ ... xix
Navigation opens, &c............... .........
Works................................. .....
Pier............................. ........
Telegraph.................... ... ........... .....
Harbour improvements.................. xvi
Barracks................................ xv
Outposts............................. .. xv
Pier, dams, &c...... ........................ ....
Telegraph service...... ...................
Im rovements........... ........... .... xiv
Public buildings at Ottawa................ xviii
Pier........... . ........................
Breakwater...... . ......... .......... xviii
Mounted police barracks.. .............. xv
Telegraph service............. .. ...... ..........
Pier... ................. .. .. ...... xvi
Breakwater.............................. xv, xvi
R epairs........... .... ....... . ...... ..........
Breakwater...... ........... ........... xv
H arbour. ........ ..................... xvii
Telegraph.. .... ........................ ..........
Barracks, &c. ........... ............... .......
Wharf................................. xvi
Breakwater.............. ........ ....... xvi
H arbour................................. .... .....
Deepening rapids.... ............... ........ .....
Barracks.... ... ............ ................
Harbour.... . ... . ......... .. ...... xviii
Immigrant building, .............. .... ..........
Telegraph expenses..................... . ...
Landing place................... .............. ..
Post office.. ........ . .......... ........ xiv

do ..... ..... ............... ... .. ........
Custon house, &c............... ........ xix
Examining warehouse . ... .... ........ xix
Flood Commission.... ........ ............... ..
Harbour.. ... . ........ .... ........ .......
Inland Revenue office................... xix
Post office... ...... ....... . ........... xix
Ship channel, dredging............ .........
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Court house....... .... ...... ... .....
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Art Gallery, painting..... .......... xi
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Mounted Police Barracks.
Nanaimo .. ..................

do ..... .
Napanee..... ..............
Nappan .. ....................
National Art Gallery...........
Navigation ... .. .............
Negro Point (St. John)..........
Nepean Point................
New Carlisle..................
New Carlisle District............
Newcastle, N.B..............
Newcastle, Ont................

do .
"New Dominion "..............
Newfoundland................
New Glasgow.................
New London..................
New Port....................
New Westminster.............

do
Niagara Falls.................
Nicol Rock...................
Nicolet River. ..... ..........
Nicomeckle River ................
Nipissing... .... .................
North Alberta.... .... ...........
North Cardigan... ............
North Sydney .......... .... . ..

do .... .........
North-West Territories ...... ...
Nova Scotia.... ..............
Oakville . .......... .........
Officials, Principal.............
Official correspondence..........
Ogilvies ... ............
Old Man's River ..........
"lOntario" ............. ... ....
Ontario.....................
Orangeville....... ............
Orillia ..... ...................
Oromocto Shoals...............
Otonabee River................
Ottawa.... ..................

do ..... ...................
do ..... ...............
do ........................
do .......................
do ........................
do ........................
do ........... .............
do ........ ................
do .......................
do.......................
do.................... ....
do ........................
do ...........................

Ottawa River.................
do Works............

Owen Sound..................
do ...............

" Pacific "..................
Parliament Buildings............

do Grounds............
Parrsboro'.. .....................

Fire extinguishers..................
Post office........................
Harbour, Nicol Rock ................
Post office, &c......................
EXperimental farm.................
Report..........................
Opening and closing of..............
Breakwater.. ..................
Maintenance ......................
Wharf ......... ...............
Slides and booms. . ......
Post office.. ....... ..............
Dredging.........................
Slides and booms..................
Dredge ......... .................
Telegraph service...................
Post office.... ..................
Harbour.........................
Piers ......... ....... ..........
Public buildings..... ..............
Wharf. ..........................
Post office.... .................
Nanaimo harbour...............
Harbour ........
Clearing channel...................
Dredge ..... ....... .............
Registrar's office...................
Pier...........................
Post office.......................
Navigation opens, &c................
Telegraph service..... ..............

do do -
Improvements . . . .
Department of Public Works, 1841 to 1892.

do do
Pier.............. ............ ..
Bridge...........
Dredge........... .......
Telegraph service..................
Post office........................
Public building.....................
Dam, &c ....... ....................
Sawdust......... ................
Central Experimental Farm...........
Custom house... ........ .........
East Block, Departmental Buildings
Geological Museum....,..................
Government House.......................
M ajor's Hill Park .. ....... ............
Parliament Buildings.... ...........

do grounds ........ ............
Post office .... ..........................
Printing Bureau..........................
Public buildings, &c...................
Supreme Court Building.............
West Block, Departmental Buildings.
V ictoria H all ................ ...........
Deepening Mille Isles Rapids.. ...........
Slides and booms...................
H arbour..... .... .. ............ ....
Navigation opens, &c.....................
D redge .......................... .......
Ottawa ....................... ......

do ...... ... .... .... .... ........
P ier............................. ........
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Parry Sound Narrows............Improvement to chanuel xvu 17,88
Partridge Island................St. John, N.B............. . .
Pelee Islands . ................. Telegraph unes, &c....21
Pernbroke.....................Post office, &c . . 5,1
Pendant d'Oreille............... Barracks.............17
Penetanguishene ................ Dredging. ........... 17,89
Penetentiary.. . .... ............ Halifax..............
Perry's Point, N.B..............Dredging...................19
Peterborough..................Piers, &c........................... xvii 154

do ......... .Custom ouse, &c.................. 11,3
Vetewawa River........ . . Dams. sies, booms, .................... 20,149
Petrolia ......... Post office, &c..................... xvii 6,
Pckering enchman's y. Dredging.xvii 189Pletou, N.S.................Harbour, dredging, &c..................... 18,68

do....... ....... ... ..... Marine Hospital . .. ....... ...... ......... i s,9,26
do.............. .. ...... Navigation opens, &C .............. ............ ... 176
do.......... ......... ... Quarantine station....... ............... xvi 3, 26
do. .................. Post office, & .................. xvi 3,9,26

Picton, Ont.......................do..............6
Piler... Barrackue....... .. ................ ............ 17Pincher Creek..................BelowQuec...........................". 16

.nette. ................... Pier...............................xviii 15,52
Point Edward..................Dredging................................... 19
Pointe St. Pierre................Removal of reef....................... xix 16
Pointe à Valois.................Wharf................................. 16,80
Pointe du Chêne................Shediacharbour..................... xv 73
Police Barracks................(ienerally........................... ...... ..
Port Albert. ............... Dredging........ ............. xvii 19,89
Portage du Fort ..... Slide stations, &c.............................. 148
Port Arthur . .... ............... Post office, &c.......................... xv 6,11,38

do........... .......... Harbour ..... ..... ..... ......... ... .......... 17, 89
do.. ....... ............ Navigation opens, &c .... ... .. .... 196

Port Colborne..................Post office....................................... 6,1i
Port Daniel....................Wharf.. .............. ............. 16,80Port Dover....................Navigation opens, &c ...... .......
Port Elgin ...... ......... Breakwater............................xvii 17,89Port George Harbour...........................xv, xvi 14,66Port Hoo do....... xv 14,66
Port Hope.....................Pier, &c........................... .xvii 17, 19,89do ........... J..Post office,&c.......... .... .... .... .... ........ 11, 6
Portlaid .do .............................. 9,3
P0rt La Tour..................Canal, &c...........................Nu, xvi 14,67Port Maitland.................Harbour...... ................... xv, xvi 14,66
Port Selkirk ................... Pier.................................xvu 15Portamouth ... ....... do.................................. xvii 17,89
ort Stanley..Nvigation opens, &c.........................196

Porter's Lake... Pier.......................................... 14
]P&Ott..............do ..................... 1 ... ....... xviii 15, 52
Princ Ot t. .. ....... . Public buildings ................. ... xvii 6, 11,38

rince Albert. ............... Court bouse, &c............................. 13,17
Pre Edward "..redge........................................ 96

Prince Edward Island, &c.........Subsidy.................................... 21
Printing Bureau ................ Report on........................................ 144Pro rty......................Purchaed.............................. ..... 218

ao ... Leased....... .......................... ......... 218
Public Buildings ...... .....- Generally........................................ 7*6QU'Appee................. Immigrant building, &c..................xv 7,13,41

do
Quebec. . .Court bouse................................. 7,13doe.. Cullers' office..... ................. .... xix 4, 31

do . . . .Citadel, &c .... .. ...................... xix 4, 10, 31
do....... ........ ...... ... Exanining warehouse...... .............. xix 4, 10, 31
do.............Harbour improveinents............. ......... 21
do...... ....... ...... Navigation opens, &c ...... .... .................. 176

do

do....post office &c................. ........ xix 4,10,31
......................... Telegraph service & ................ ....... R

Vii
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"Queen,.................Dredge.........................
Red Deer.....................Industrial sehool....... ........

do......................Lands office.......... .........
Red Point ....... Pier............ ..........
Red River ...... Dredging..........................

do .......... ......... Survey. ........ ...................
Regina.. ..................... Barracks, &c.....................

do ....................... Cotncil Chainher...................
do..................Cor bose ....... ... ............ .do . .. . . .. . . .C u th .

do .. Gaol and asylui...................
do ..................... G ........
do ....................... iniigrant building, &c.............
do ...................... Industrialschool......

Revenue and expenditure.........Telegraph service.........
Richibucto....................Harbour.........................
Richmond....................public building
Rideau Hall ................. .... Ottawa .. ....... ............
Rideau River ...... . .. ........ Dredging .........................
Rimouski .. . . . Inusria cho
River Beaudette Renoving obstruction .

do Champlain Landslide... ....................
do des Prairies .... ..... 1Improvements ......... ... ..... .
do du Lièvre Lock, &c............... ..........
do i Loup .Wharf .... .....................
do do .- .......... ýPcstoffice.....
do Kaministiquia........ Dredgiiig....... ......... .... ..... .
do Kennebecasis Deepening channel ...................
do L'Assomption IClearing chanel ..................
do Mekinac .. .. . . Removing obstructions.........
do Nicolet . .... .......... Harbour........ .. ....
do Ottawa ... ....... ý.Channel ...... .... ........ ... ......
do Ouelle ... ..... O a a . . .
do Richelieu . .. .............. .............
do St. Francis. .............. Dredgi ..........................
do St. John .. . ...... ...... Iiproveients to navigatio ..........
do St. Lawrence ..... ........ . Ship channel.......................
do St. Louis ......... .......... Improvement
do St. Maurice ................ Dredging...................
do Tobique ................... Improvements....................
do Vermillion... Chute aux Iroquois dain.. .....
do Yamaska .... .... .... Dam ...........................

Roads and bridges ... ..... .. ... . D ca.
Rocher Capitaine..... ... ...... Station, Ottawa River slides..........
Rondeau...................... Harbour.......................
Round till......... .......... . Works.......
Rusticc, North..........Breakwater............

do .................... Navigation opens, &. .............
Rustico, South................. Breakwater .......................
Sackville t. F ... ........ ... .... Public building .. ....................
Saguenay District...... ....... .Slides and Booms, Repot, &c.
Saugeen River ........... ....... Improvements.
" Samson "... .... Dredge... ...................
Sand River.. .................. Works ...........................
Sappers' Bridge....... ........ .. Ottawa ..........................
Sarnia ....................... Navigation opens, &c................
Saugeen River............. ..... Iprovements .....................
Saugenay District..... ...... ..... Slides and Booms ............ .....
Sault Ste. Marie................... Navigation opens, &c.................
Seaforth ..... .................. Post office........................
Shannonville............ ........ Dredging ....bu ....................
Shediac ....................... Iarbour................. .......

do (Poite du Chêne) ...... .... Navigation opens, &c................
Sheet Harbour .... ............. Improvements.....................
Sherbrooke .................... Post office ........................
Shippegan....................Harbour.........................

viii
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8issiboo River....... ..........
Skeena River........... . . . ....
Slides and Booms.. ....... .......

do ..................
do .........
d o ... ...... ... .. .
d o ..... ............
d o ..... ............
d o . .. . . ........

Sm ith's Falls.... ...................
Sorel .... .. ..

do
Souris;......... ..... ..... ....

do M an ....... .........
Southam pton.. .. .. . .......... ...
South Gut ............
South Ingonisl...............South Sydney (Sydney)........ .....

t. Alphonse (Bagotvlle).. .........
St. A nicet..... ...... ... ....
Ste. Anne de la Pérade..........
Ste. Anne de Sorel..................
Ste. Anne des Monts................
Ste. Anne du Saguenay..............
St. Boniface..................
St. Catharines................
Ste. Famille ..... .............
St. Fran... .... ......
8t. Henri . . . . . . . . . . . . . .  . . . .
St. Hyacinthe..................
St. Jean d'Orléans..............
St. Jérone........................
Sti John's, Que............. ........

d o ......................
8t. John River, N. B...... .. . ...
St- John, N.B............... .

d o ......... ... . .....
d o .... . ... ..... . ..
d o . .... . .............
d o .... ... . ..........
d o ... ............

St do (Negro Point).........
St. Laurent................... ...
St. Lawrence. .... ... .............

do .. .. ......... .
St Louis"... .. .......... ...St. Mary's Bay, P.E.I........ .. .

St. Mary's, N.W.T.. ... ........
St. Maurice District....... .........

d o ... ...........
St. Michel...................
St. P aul ... ......... .... .. ... ..
St. Placide (Ottawa River).... ... .St. Siméon..... ..............
St. Stephen ...................
St. Thomas..... ................
St TinothéeP............ .
8t. Vincent, de *Pautl .......... .... -
Staff employed......................
Stand Off.. ............... ..Statem ent.... .....................
StleYens8tevens...* .... ............. ..... .

ny M ountain ....................
tony Island........................8trathroy ............. .............

Name of Work, &c., referred to.

Improvements to cliannel.................
do do ........ ......

Collection of dues ....... ...........
Collector's Report, &c.....................
Newcastle District, Report................
Ottawa do do .............
Saguenay do do ................
Staff employed dIo ......... ......
St. M aurice District do ................
Public building ...... ...................
Navigation opens, &c. .................
P ost office . ............................

Page
InI

Report.

..........
xi, xx

..........
xx
xx
xx
xx

xvii
..........

Breakwater........ ....... . .. ......... xviii
Lands office. .......................................
Pier.................... ......................
W harf.. . ....... ... .................. vxi
Harbour. ............................ xvi
Post office, &c. ... ..............................
Wharf........................................
P ie r ..... ...... .. .... ..... ............ . x ix
D redging ..................... ......... ...... .
P ier.......... ........ ................. xix
Cribwork.. ..... ...................... xviii
W harf. ................ .... .......... .........
Indian Industrial Sciool.........................
Post otfice........... ......................
W harf . ................. . .. ....... xix

do .............................. .. . xix
Post office ............. . ...... xix

do. ............. .. . ....... .. .. xix
W harf .............. ........... ..... . xix
Public building.... ... ........ ... .... . xix
Navigation opens, &c. ................... ..........
Post office ..........................................
Navigation improvenents...... ..... .... ..........
Cattle Quarantine........................ xiv
Custom house.................. .......... xiv
M arine Hospital............ ........ .. xiv
N avigation opens, &c.................... ..........
P ost office. ...................... ....... xiv
Savings Bank........................ ... xiv
H arbour works. .... ......... .......... xv
W harf.................. ............... xix
D red ging .. .... .......................... ..........
S hip channel.......... .. ................ ..........
Dredge.............. .......... ..........
P ier..... ..... .................. .. xviii
Barracks....................
Slides and Booms ........................ xx
Dredging ... .............................
W harf................................ xix
Indian Industrial School.............. ... ..........
D redging .................. ........... . . ......
Cribwork............................... xix
Post office......... ..................... ........

do &c ........................... xvii
W harf........................... ...... xix
Penitentiary............................. xix
Slides and Boomîîs....................... xx
B arracks ................................. ..........
Annual Expenditure...................... ..........
P ier...................................... x viii
Penitentiary....... ...................... ..........
Breakwater.............................. xv
Post office. .................

ix
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Stratford......................Publi building ....................
Sturgeon.........................Pier...... .....................
Summerside.....................Post office...........................
Summerville......................Wharf.............................
Supreme Court, Ottawa............Building.............................
Surveys and Exai nations .......... List of..............................
Sussex..............................Post office...........................
Sydney (South).......................do &C.........................
Sydenham........................Sheet pilîng..........................
Tadousac ..... Wharf.........................

do ..... Navigation opens, &c.................
Tatamagouche Harbour.............................
Telegra h Lines Report on Governinent, &c............

dao ... .. .... Revenue and expenditure ....... .......
do Total lines, St. Lwrence. ......... ...

Three Rivers.....................Custoin bouse, &c.....................
do. ...... ...... ........ Wharf, &c ..... ..... ... ...............
do .. .......... Navigation opens, &c ........... ........

Tidnish..................Wharf............................
Timber ............... Passed slides......
Toronto Custom bouse, &c.....................

do .Drill Hall................ .........
do................ . . . Examnining warehouse ............. .. ....
do .Harbour..........................
do ... ..... Inland Revenue Office................
do .. ....... Navigation opens, &.................

Touchwood......... ........... Barracks, &c........................
Tracadie.. ..................... Harbour............................
Trenton ..................... Channel.............................

do ............... ............ Post office ...........................
Trent Valley ...... .. .............. Canal .............................
Trois Pistoles.................
Truro. ......................
Tynemouth Creek..............
Valleyfield...................
Vancouver .....................

do .. . .. . . . . . .. .
Victoria, R.C.................

do B.C..
do B.C.................
do B.C..................
do N.8.................
do P.E.I................

Walkerton...... ............
Walton....... ..............
Wascana, N.W.T.............
Water........
Wellington street............
West Chezzetcook................
Weymouth......................
W hitby........... ..
Whitehead Island and Grand Narrows
Whitewood . ...............
White Mud River..............
Wiarton..... ...............

do .... .
Windsor, N.S.................

do Ont.................
do Ont................

Winnipeg....................
do ,
do .

"Winnipeg"..................
Woodstock, N.B ...............

do Ont...............

Wharf ...............................
Public building.....................
Breakwater .........................
Post office..........................
Immigiation building.................
Post office, &c.......................
Public building.......................
Barracks, &c...............
Harbour improveinents..............
Telegraph lines.................
Pier .................................
do...... .........................

Post office...........................
Breakwater.........................
Dam ................................
Dominion buildings...................
Ottawa .............................
Wharf..............................
Harbour.............................

do .
Telegraph lines .. ... ....
Immigration building

Harbour.............................
Navigation opens, &c.................
Post office building...................
Navigation opens, &c................
Public building......................
Immigration building.................
Post office, &c.......................
Navigation opens, &c..................
Dredge ..............................
Post office...........................

do . . . . . . . . . . . . . .
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xxi
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xvii
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To His EeceIlency the Riqht Honourable Sir Frederick Arthur Stanley, Baron Stan/ey

of Preston, in the èounty of Lancaster, in the Peerage of Great Britain, Knight

Grand Cross of the Most Ronourable Order of the Bath, Gorernor General of

Canada, and Vice Admiral of the sane, &c.

MAY IT PLEASE YoUR EXCELLENCY:

In compliance with the requirements of Chapter 36, Section 37, of the Revised

Statutes of Canada, I have the honoàr to present to Your Excellency the Annual Report

of the Department of Public Works, for the fiscal year ended 30th June, 1891.

Respectfully submitted,

J. ALD. OUIMET,
Minister of Public Works.

OTTAWA, 10th March, 1892.

8-B

A. 1892
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DEPARTM ENT OF PUBLIC WORKS,

OTTAWA, 9th March, 1892.

To the Honourable

JoSEPii ALDRIC OUIMET,

Minister of Public Works.

Si,-I have the honour to submit the annual report of the Department of Public
Works, for the fiscal year ended 30th June, 1891,

The report contains references to the more important works performed under the
direction and superintendence of the departinent, during the year.

In the numerous appendices annexed thereto, detailed accounts of the expenditure
will be found, with reports by officers of the department, on the extent and nature of
the services performed, in constructing, repairing and maintaining the public buildings,
harbours, government telegraph lines, slides and booms, &c., throughout the Dominion.

The works under the control of the department are:-
BUILDINGIS (PUBLIC), their construction and maintenance.
I)REDGI NG AND DREDGE VESSELS.

HARBOURS AND PIERS, their construction and maintenance.
ROADS AND BRIDGEs.

SLIDES AND BooMis, and the collection of revenue therefrom.
TELEGRAPIS.
WORKS ON NAVIGABLE RIVERS.

For convenience of reference, the following brief résumé of the work performed has

been, as far as practicable, arranged alphabetically:

ART GALLERY-NATIONAL.

"MORTGAGING TH E FA RN ."-An oil painting by G. A. C. Reid, R.C.A., was this year
handed over to the Governient by the Royal Academy, and placed with the collection
In, the National Art Gallery.

The number of visitors who registered their names during each fiscal year since the
gallery was inaugurated have been as follows: --

1882-83 .................................... 8,261

1883-84 .................................... 9,928
1884-85 .................................... 11,893
1885-86 .................................... 8,792
1886-87 .................................... 11,943
1887 88 ..................................... 16,593

1888-89 .................................... 14,241

1889-90 .................................... 18,048
1890-91 .................................... 21,289

The curator's report is added hereunto, in Appendix No. 12, page 189.
[1891] xi
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ACTS OF PARLIAMENT.

LAw AMENDMENTS.--A list of the acts passed during the last session of Parlia-
ment, having reference to the Department of Public Works, is given in Appendix No.
20, page 231.

BRITISH COLUMBIA.

BUILDINGs.-Public buildings have been erected, extended, improved, repaired or
titted up at the following places during the fiscal year :

Agassiz experiniental farm, New Westminster,
Albert Head quarantine station, Vancouver immigrant building,
Kamloops, Vancouver post office,
Nanaimo, Victoria barracks.

(See Appendix No. 1, page 8. Appendix No. 2, pages 42-43.)

HARBOURS AND RIVERs.-For facilitating, and for the security of navigation, opera-
tions for the removal of obstructions by dredging and otherwise, bave been carried on at
the following harbours and rivers, viz.

Columbia River, Fraser River,
Coquitlaiii do Nanaimo Harbour,
Cowichan do Nicomeckel River.

VIcTORIA HAniloux. See Appendix No. 1, page 18. Appendix No. 3, pages 92-93.

CANAL.

PORT LA Touit, NOVA Sco'rTA.-A description of the work done in connection with
this work will be found in Appendix No. 3, page 67.

CONTRACTS.

APPENDIX No. 16, page 13, contains a statement showing the contracts entered
into, the property purchased and sold, and property leased by or to the department,
during the fiscal year.

CORRESPONDENCE.

APPENDIX No. 11, page 185, shows a statement of the official correspondence of
the department, together with that of its principal officials from 1867 to the 30th June,
1891.

DOMINION BUILDINGS.

APPENDIX No. 1, pages 9 to 13, is a statement by provinces, showing the amounts
expended for heat, light and water, for the use of the several public buildings through-

out Canada for the fiscal year.

DREDGES.

DREDGING OPERATIONs.- The report on the operations of the various dredges in
the different provinces is appended in Appendix No. 3, pages 95 to 134.

ENGINEERS, ENGINEMEN, FIREMEN AND CARETAKERS.

EMPLOYÉs.-A list of the engineers, &c., employed in the public buildings through-
out Canada, with a statement showing date of birth, position, date of appointment and
salaries, is added in Appendix No. 4, pages 135 to 139.

(See also Appendix No. 2, page 43.)
xii [1891]
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EXPENDITURE.

APPENDix No. 1.-This appendix is a succinct statement, by the accountant of
the department, of the expenditure on the various services during the fiscal year.

GEODETIC LEVELLING.

Part II of this report is a continuation of Mr. R. Steckel, C. E.'s report, respecting
the determination of the water line along the River St. Lawrence, between the cities
of Montreal and Quebec. The field work, including tide and river gauging, and level-
ling Operations, in connection with the geodetic levelling of the River St. Lawrence, was
commenced in 1885 and completed in 1888. Prior to 1889 Parliament male three
special appropriations, amounting in the aggregate to $8,000, for this work. The technical
Office work, however, was performed in this department by employés under the di ection
and Superintendence of Mr. Steckel, who attended thereunto in addition to his other
Office duties.

Remarks on Mr. Steckel's work by the acting chief engineer of the department will
be found with the report, in Part II.

GRAVING DOCKS.

ESQUIMALT GRAvIN; DOCK.-A report on the operations of this dock will be
found in Appendix No. 3, page 93.

KINGSTON GRAVING DOCK.-This work was nearly completed at the end of the
f'scal year. (See Appendix No. 3, Page 87.)

Levis GEAViN; DOCK.-This dock was under the control of the Quebec Harbour
COIlmlissioier-s until October, 1890, when the departnent assumed the management
thereof. Since then some necessary improvements were supplied and the dock kept

0good order. (See Appendix No. 3, page 78.)

The dimensions of the graving docks in Canada are as follows, viz.

Nanies of Docks.

graving dock.......... ... ..

do ..... . ... ...

do .... ..... ...

do . ... .........

Water
Width WidthonWidth Width Width Sills at Spring Neap

Length. at at at Ordin- Tides Tides
Coping En- ttom. ary rise. rise.Level. trance. SrnSprmng

Tides.

Feet. Feet. Feet. Feet. Feet. Feet. Feet.

430 90 65 41 26 7to10 5to8
58, 102 89¾ 72 30 6 3

280 79 55 47 15 * ........

495 100 62 73 25 18 13

Height of water varies 34 feet.

A statement giving the names, salaries, &c., of persons employed on the graving
docks is annexed in Appendix No. 13, page 193.

[1891] xm
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LOCKS AND DAMS.

RIVER DU LIÈvRE, P.Q.-It is expected that by the end of àutumni the dam across

the river will be completed, the lock utilized and the whole work finished. (See Appendix
No. 1, page 16. Appendix No. 3, page 80.)

YAMASKA, P.Q.-The repairing of a break in the dam was -not finished, as the
appropriation was exhausted. Two shoals below the lock were cut through, and 16,98
yards of clay, &c., renioved. 7,744 yards of material were removed by dredging froim

the channel above the lock. (See Appendix No. 1, page 16. Appendix No. 3, page 83.)

ORoxocTo SHOALS (" Shear Dam "), N.B.-Repairs and replacements were effected
in connection with this work during the fiscal year. (See Appendix No. 1, page 15.
Appendix No. 3, page 81.)

MAJOR'S HILL PARK.

The contract for the maintenance and improvenent of Majoi's Hill park has been
renewed for three years. The park was kept in good order. It has become shady and
attractive, and a popular public resort. (See Appendix No. 2, page 36.)

NAVIGATION, OPENING ANI) CLOSING OF.

DATE.-At page 196, Appendix No. 14, is given an alphabetically arranged list
of the principal ports of Canada, showing the date of the formation of ice, and the

closing of navigation thereby at each place, in 1890, also the date when the navigation

opened in 1891, &c.

This information was kindly furnished to the departinent by the custom house

officers at the respective ports.

NEW BRUNSWICK.

BREAKWATER.-At each of the following places breakwaters were either com-

menced, repaired or extended during the fiscal year, viz.:

Anderson's Hollow, Shippegan,
Gray's Island, Tynemouth Creek.

Negro Point,

(See Appendix No. 1, page 15. Appendix No. 3, pages 70 to 75.)

BUILDINNs.-Repairing and improving the following public buildings engaged the
attention of the department last fiscal year, viz. :

Bathurst, St. John quarantine station,
Carleton, (10 custom house,

Chatham, do cattle quarantine,
Dalhousie, do marine hospital,
Fredericton, do post office,
Moncton, do savings bank.

Sackville,

(See Appedix No. 1, page 3. Appendix No. 3, pages 27 to 29.)
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HARBouRs.-Improvements by dredging, &c., were executed at the following places,
viz. -

Caraquet,
Pointe du Chêne,

(See Appendix No. 1, page 153.

Richibucto.
St. John (Negro Point).

Appendix No. 3, pages 70 to 7.5 and 122.)

PIERs. -Extensive works are in progress at Cape Tormentine for the purpose of
forming a harbour. (See, Appendix No. 1, page 157. Appendix No. 3, pages 70 to 75.)

XXHARVES. --Two ballast wharves, and one for general purposes, were under con-
struction during the fiscal vear at the following places, viz.

Canpbellto,
Edgett's Landing,

(See Appendix No. 3, pages 71-72.)

Kingston.

NORITH-WEST TERRITORIES.

BRIDoEs.-Tlie Belly River bridge, Lethbridge, lias been completed, and a bridge
across Old Man's River is in course of construction. For particulars we Appendix No.
3, page 92.

BUILIINos.--The folowing naned buildings and other edifices for public purposes,
Were constructed, improved or fitted up during the year, viz. :

Calgary barracks, Regina barracks,
do court house, do council chamber,

Indian Head experimental farm. do court house,
Lethbridge barracks, (10 gaol, &c.,
Macleod do do immigration building,

do outposts, do industrial building,
Maple Creek barracks, do governor's residence.
Moosomin court house, Whitewood, immigration building.
Qu'Appelle immigration building,

(See Appendix No. 1, page 6. Appendix No. 2, pages 39 to 42.)

NOVA SCOTIA.

BREAKWATERS. --The following named breakwaters, were repaired, reconstructed or
extended during the last fiscal year, viz.:

Church Point, Margaretville,
Cow Bay, McNair's Cove,
Economy, Port George,
French River, Port Hood,
Harbourville, Port Maitland,
Joggins, Stony Island,
Jordan Bay, Walton.

(See Appendix No. 1, page 14. Appendix No. 3, pages .56 to 70.)

[1891] xv

A. 1892



55 Victoria. Sessional Papers (No. 8.)

BUILDINoS.-The following public buildings have been repaired, improved, extended

or completed during the last fiscal year, viz.

Annapolis, New Glasgow,
Antigonish, Pictou custoni house,
Dartmouth, Pictou (uarantine station,
Halifax Dominion building, Sydney,

(o examining warehouse, Truro,
do immigration building, Windsor.

NappanP experiqentalufara build-
ings,

(See Appendix No. 1, page 3. Appendix No. 2, pages 25 to 27.)

HARBOURs.-During the last fiscal year improvenients were imade to the under-

mentioned harbours by dredging, protection work or other ineans, viz.

Cariboo, Pictou,
Cheticamp, Port George,
Mabou, Port Maitland,
Margaree, Tatanagouche,
Margaretville, Tracadie,
Merigonish, Walton,
Meteghan, Weymouth.

(See Appendix No. 1, pages 14 and 18. Appendix No. 3, pages 56 to 70.)

PIER.-Piers have either been reconstructed, repaired or extended at the following

places during the fiscal year, viz. -

Digby, Port Latour,
Lobster Rocks, Port Maitland,

Ogilvie's, Victoria.

(See Appendix No. 1, page 14, Appendix No. 3, pages 56 to 70.)

WHARvEs.-Public wharves have been constructed, repaired or extended at each
of the undernentioned places during the year, viz.:

Barrington, Irish Cove,
Broad Cove, Lismore,
Brulé, Little Brook,
Cheticamp, Merigomish,
Cribbin's Point, South Gut,
Economv, South Ingonish,
Georgeville, Sunimerville,
Great Village, Tidnish.

(See Appendix No. 1, page 14. Appendix No. 3, pages 56 to 70.)

OFFICTALS.

APPENDx No. 9 is a statement giving the naines, with the dates of appointments,
&c., of the chief officers of the Department of Publie Works, fromn 1841 to 1892.

ONTARIO.

BREAKWATER.--The extension of Wiarton Harbour breakwater was completed
during the year.

(See Appendix No. 3, page 91.)
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BUILDNos.-Public buildings have been comnenced, completed, extended, repaired,
or fitted up and iniproved during the fiscal year at the following places, viz.

Almonte, Orillia,
Brampton, Peterborough,
Brockville, Petrolea,
Carleton Place, Port Arthur,
Cobourg, Prescott,
Gananoque, Smith's Falls,
Goderich, Stratford,
Guelph, St. Thomas,
Hamilton, Toronto.
Ottawa,

(See Appendix No. 1, page 4. Appendix No. 2, pages 3.3 to 39.)

CH ANNELS, c.-Dr-edging or other operations to improve the channel and facili-
tate navigation were performed in connection with the following rivers, channels, &c.,
during the last fiscal year, viz.

Clapperton Channel, Port Albert,
Kaministiquia River, Rideau River,
Little Current, Saugeen River,
Meaford, Sliainonville,
Ottawa River, 8vdenhaiu,
Parry Sound Narrows, Trenton,
Pickering, Whitby.

(See Appendix No. 1, page 17. App1 wndix -No. :3, pages 86 to, 91.)

}I-ARDOURS.-The improvement of the fo]lowing liarbours engaged the active atten-
tlOfl of the department dui-ing, the fiscal year. A description of the work done at each
Vf"ll be found in Appendix 3, pages 86 to 91

Belleville, Meaford,
Big Bay, ()wen Sound,
Kingston Penetanguishene,
Kincardine, Wiarton breakwater.

(SeeXppendix No. 3, pages 86 to 91, ail be sound a description of the
Aork douse to the following piers, viz.

Beaverton,
Bowmianville,
Kingsville,
Port Elgin,

Port Hope,
Portsmouth,
Rondeau.

PARLIAMENT HILL GRÀUNDS.

CONTRACT.--The contract for the keeping and dressing of the Parlianent grounds was
renewed for three years. The grounds presented the usual neat and attractive
aPpearance.

(See Appendix No. 2, page 36.)
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PRINCE EDWARD ISLAND.

BREAKWATERs. --The breakwaters at the following places were repaired, extended or
reconstructed during the fiscal year, viz.:---

Campbell's Cove, Rustico (North).
Malpeque, Souris.
New London,

(See Appendix No. 1, page 15. Appendix No. 3, page 47.)

BU ILNGs. -I mproveients in connection with the Doiniion building, Charlotte-
town, and grounds, were effected.

(See Appendix No. 1, page 9. Appendix No. 2, page 29.)

HARBOURs. -Harbour improveiments were eÉxecuted at the following places, viz.

Cascunpec, New London,
Gauthier's Creek, Rustico.
iMiminegash,I

(See Appendix No. 1, page 15. Appendix No. 3, page 47.)

PIERs.- The following piers were repaired, rebuilt or extended during the fiscal
year, viz.

Annandale, Pinette,
Bav Vie w, Port Selkirk,
Belfast, Pownal.
Cardigan, Red Point,
Chapel Point, Rustico (South),
China Point, St. Marv's Bay,
Georgetown, Stevens.,
Hickey's, Sturgeon,
Hurd's Point, Victoria.
Kier's Shore,

(See Appendix No. 1, page 5. Appendix No. 3, pages 47 tg) 56.)

PUBLIC BUILDINGS AND GROUNDS, OTTAWA.

MAINTENANCE. -- The heatinîg,lightinîg, bell and water services in connection with the
Parliainent and other public buildings in the capital were inaintained with efficiency
and due regard to improvenent and econony.

Details are given in Appendix No. 2, pages 35 to 37, and Appendix No. 5, page
143.

QUEBEC.

BREAKWATERS. Daiage to the breakwater at Etang du Nord by a storn was
repaired, and a contract entered into for the construction of an isolated block of crib-
work at Ste. Anne des Monts. Cribwork protection,, &c., was also provided at
Gatineau Point, Boucherville and River L'Assomption.

(See Appendix No. 1, page 16. Appendix No. 3, pages 75 to 85.)
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BUILDIN(s.---Iiproveimeiits, repairs, additions or extensions were made to the
following public buildings and institutions during the fiscal year, viz.

Aylmer, Quebec cullers' office
Chicoutimi, do citadel,
Coaticook, d examining warehouse,
Fraserville, do post office,
Grosse Isle quarantine station, Richnd,
Huul, St. Heri,
Joliette, St. Hyacitthe,
Lachine, St. Vincent <le Paul peiiiteutiary,
Montreal custoin bouse, St. .Jéroxne,

do0 exarining wdarehouse, Three Hivers,
do inland revenue office, do) do Platon,
(1do post office, Valleypield.

( H l Appedix No. 1, page 4. AppeSdix No. , pages 29 to 33.)

17ARBOUls.-The dredge Il INipissing " operated on the channel at Lachine sind at
Beauharnois, and a large quantity of soliat rock, h., vas renoved froin Point St. Pierre
harbou .

( Lee, Appendix No. 1, page 19. dppendîx No. 3, page 78.)
LAN i SLIDE. -The River Champlaini was daiiiied by a land -slde. l'he obstrue-

do Was seeeoved.

(See Appendix No. 1, page 16. Appendix No. 3, page 81.)

PIERs. Duritig the l)ast fiscal year, piers have been coununiced, coinpleted,
Aepoaired or extended at the following places, v oz.

BeIoeil, Rivière (les Prairies,
Lake degaitid River Richelieu,
Longueuil, Ntg9Aoicet,
Newport River, Cte. Ane (le Sorel
Nicolet Rive, St. Sîîî'éoni
Rimnouski, St. Timothée.

(See Appendix No. 1, page 16. Appendix No. 3, pages 75 t 85.)

8LIPS. -The movable slip at Berthier (e-n lis), broken ini the faîl of 1889, waa
replaced, and at Kamnouraska the old wharf wvas replaced by an inclined slip.

(S~Appendix No. 1, page 16. Appenidix No. 3, pages 76 and 78.)
WHARvEs.The requireents of public wharves have been attended to by the

departent at t he following places, duing the fiscal year, vz.
Anse St. Jean, Rivière du Loup,
Baie St. Paul, Ste. Famille,
Beauport, St. François,
Cap à l'Aigle, St. Jean d'Orléas,
Cap de la Madeleinie, St. Laurent,
Cedars, St. Michael,
Coteau Landig, Ti1A ree ivers.
Grosse Isle, Tirois Pistoles,
Rivière Ouelle.

(See Appendix No. 1, page 16. Appendix No. 3, pages 75 to 85.)
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ROADS AND BRIDGEýS.

CONSTRUCTION, &c.--A detailed account of the expenditure on roads and bridges
will be found in Appendix No. 1, and a description of the work dole in Appendix No. 3.

SLIDES AND BOOMS.

COLLECTOR'S REPORT,-The report of the collector of slide and boom <tues for the fiscal
year will be found at page 201 of Appendix No. 15.

To this report eight statements are attached, viz.:

lst. Showing the dues accrued on the Government slides and works, on the River
Ottawa and its tributaries, during the fiscal year ended 30th June, 1891.

2nd. Statement of the number of pieces of timnber, saw-logs, &c., that passed through
the Governnent slides and works on the River Ottawa and its tributaries, during the
fiscal year ended 30th June, 1891.

3rd. Statement of slidage and boomnage from Ottawa slides and works, outstanding
30th June, 1889, and renaining uncollected 30th September, 1891.

4th. Statement of slide and boom dues accrued from Ottawa River works since 1st
July, 1889, outstanding on 30th June, 1891, and remaining uncollected on 30th
Septemuber, 1891.

5th. Statement of outstanding slide dues, Ottawa district, bonds for which were

sent to Quebec for collection, remaining unpaid 30th Septemuber, 1891.

6th. Statement of slides and boom dues from the St. Maurice slides and works,
outstanding on 30th June, 1891, and remaining uncollected on the 30th September,
1891.

7th. Statement of slide dues accrued at the Saguenay, outstanding on the 30th
June, 1891, unpaid 30th September, 1891.

8th. Statement of dues accrued at Fenelon Falls, Ont., outstanding on the 30th
June, 1891, unpaid 30th Septenber, 1891.

NEWCASTLE DISTRICT.-A detailed description of the repairs executed, and a
statement showing the quantities of timber that passed through the slide is inserted
at page 153, Appendix No. 7.

OTTAWA DIsTRICT.-A detailed report on the work done, under the direction of

the department, will be seen on reference to Appendix No. 6, page 147.

SAGUENAY DIsTRICT.-The report of the superintendent of slides in this district is
attached at page 227, Appendix No. 19.

ST. MAURICE DISTRICT. -The expenditure in connection with the maintenance of the
St. Maurice district works exceeded the appropriation of $16,600 by the sum of $118.53.
Of the $5,800 appropriated for repairs a balance of $1,812.59 remnained unexpended at
the end of the fiscal year. Details of the expenditure are given in, Appendix No. 18,
page 223.

STAFF EMPLOYED. -In Appendix No. 10, page 180, is given a list showing the names,
date of birth, where employed, date of appointment and salary of each one of the staff
enployed on, al the slides and booms in Canada.
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SURVEYS AND EXAMINATIONS, &c.

PRELIMINARY.-Surveys, examinations and reports were made at 130 different
localities by officers of the departnient during the fiscal year, a list of which will be found
in Appendix No. 3, pages 93 and 94.

TELEGRAPHS.

ANNUAL OPERAroNs.-Two subnarine cables were successfully submerged during
the year, one from Long Point of Mingan, north shore of St. Lawrence to Mechastie
Bay, Anticosti, distance 20.1 miles and the other froi Meat Cove, C.B., Nova Scotia, to
the Island of St. Paul's, at the entrance of the Gulf of St. Lawrence, between Nova
Scotia and Newfoundland. The length of this cable is 20-4 nautical miles.

Important improvements to, and extension of, the Government telegraph system

Were also carried on in all the provinces of the Dominion, the particulars of which are

attached in the superintendent's report, Appendix No. 8, page 157.

I have the honour to be, Sir,

Your obedient servant,

A. GOBEIL,

Deputy Jlinister
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APPENDIX No. 1.

(Reference No. 126358.)

STATEMENT showing the amount expended by the Department of Public Works,
Dominion of Canada, during the Fiscal Year ended 30th June, 1891.

Naie of Work.
bon-

struction
and Im-provements.

PUBLIC BUILDINGS.

A]M Ii d LLY ... . ............ .... .. ...... ,....... ..

Nova Scotia.
Amiherst Post Office, &c. ............ ........ ....
A nnapolis do ............. . ..........
Anti nish........................ .....Halifax Doninion Building .... ... ..

do Examaining Warehouse ... ...............
do Immigrant Building..... ........... .....
do Penitentiaty.......... ...............1çappan Experimental Farm............. ... ....

New Glasgw Post Office, &c .................
.orth Sydney do

PiCtOu Marine Hospital.....................
do post Office ........................
So Quarantine Station...................8vdney (South) Post Office, &c ................
uro'Post Office, &c. . . ..................

Winldsor do ..
Yarmnouth do ... .

Prince Edward Island.

Charlottetown Dominion Building.............
N1ontague Post Office, &c ....... ............
uinnerside do .....

New Brunswick.

Cathurst Post Office, &c....................arleton (St. John) Post Office................
Chatham post Office, &c ...................balhousie do

redericton dopewcastle do ..
partridge Island Quarantine Station............ortland Post Office .... .... ................
t John Cattle Quarantine Station.............

do Custom House .. ...............dû Inland Revenue Office................
do Marine lospital.....................do Post Office . . .....................
do Savings Bank Building
St.Stephen Post Office, & ....... ........

o dstc.. .............
stocJ 8 k do ... . . . . .. . . . .

8-i

$ ots.

. . . . . . . . . .

9,961 72

2,314 50

2,515 98

1,205 67

7,396 25

1,971 01
.. . . .. . .

... .. .......

104 36
3,727 52
1,969 10

259 00

S
Repairs. and

ten

$ ets.

... .... .. 12,

5066

172 15
1,776 91
1,606 06

974 59
020

66 26
28 99
15 00

136 40
604 44

749 77
184 24
51 50

1,111 91
17 31
14 75

223 87
381 71

....... ....

44 00
47 47
18 94

130 90
............

2,641 40
2000

389 65
651 75
849 42

17 01
44 35
97 87

Carried forward ............... 131,425 111 13,119 48
[1891]

taff
Main-
ance.

$ cts.

402 35

Total.

$ cts.

12,402 35

S50 66
9,961 72

172 15
4,091 41
1,606 06
3,490 57

0 20
1,205 67

66 26
28 99
15 00,

136 40
604 44

7,396 25
749 77
184 24

51 50

3,082 92
17 31
14 75

223 87
381 71
104 36

3,727 52
2,013 10

47 47
18 94

130 90
259 00

2,641 40
20 00

389 65
651 75
849 42

17 01
44 35
97 87

12,402 35 56,946 94

A. 1892
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APPENDIX No. 1--Continued.

Naie of Work.

PUBLIC BUILDINGS-Cmtinued.

Brought forward.....................

Quebec.

Aylmer Post Office, &c...................
Chicoutimi Marine Hospital...............
Coaticook Post Office, &c .................
Grosse Ile Quarantine Station .............
Hull Post Office, &c.......... ...........
Joliette do ...... .
Lachine do .. ..... .
Laprairie do ........ . ....... ..... .
Montreal Custom House, Renewals, &c....

do Sanitary Work........
Montreal Exanining Warehouse ...... ........

do Immigration Building.... ........ .
do • Inland Revenue Office-Sanitary Wor
do do ...............
do Post Office.....
do do Electric Lighting Extensio

Quebec Citadel Buildings ...... ... ......
do Clerk of Works Office .... .........
do Cullers'Office ....................
do Custom House . ............ .. .
do Examining Warehouse............
do Immigrant Buildings ..............
do InlandRevenue Office... ....
do Marine Hospital .. . . . .
do Old Parliament Building Grounds ...
do Post Office. ............... .....
do Queen's Wharf Building........ ...
do Weights and Measures Office. .. ....

Rivière du Loup Post Office, &c. (Fraserville)...
Sherbrooke Post Office, &c...... ...... .. ...
Sorel do . .
St. H enri do ... . .... .......
St. Hyacinthe do ................. ..
St. Jérôme do . ......... .....
St. John's do
St. Vincent de Paul Penitentlary..........
Three Riveis Custom House ............... .

do Post Office..... . .... ..........
Valleyfield do .... .....

Ontario.

Almonte Post Office, &c ......... ........
Amherstburg Post Office, &c........ .. .....
Barrie do .... ...........
Belleville do . . .......
Berlin do .................
Brampton do .................
Brantford do . ..... ... ......
Brockville do Sanitary Works..
Carleton Place do ..................
Cayugîw do . ... ....
Chatham do ....... . ........
Cobourg do .. .. . ........

Carried forward. .............. .

Con-
struction

iand Iui-
provements.

$ cts.î

.... 31,425 11

1,089 10

1l3,932 18
.... 47199
.... 30693

7,182 50
5 00

.... 9,406 10
752 50

29,37 641

... .
3,033 40

.... . . . . .

.... . . . .

.. . .. . . . .
.... 

.

.. .. .. .. . .

.. .. .. .. . .
..... . . .

..... . . . . . ..... 6226 00

419 20Ô
6,351 60

0,35 329
1484. . 3

... .. . . .

.... 1 ,4é 3

1,.8 10.. .. . .

15,932... .. 1

Staff
Repairs. and Main-

tenance.

$ ets. $ ets.

13,119 48 12,402 35

39 25. .........
63 16 .... .
54 97 . . .....

. . .. . ..

305 50 ..........

445 46
2,812 42

-_ 207 08 . ..
1,043 37

2,099 93 .... .....
948 00.........
123 32

3,077 56
271 47 ... ....
312 21 .. ........

10 00....• .
22 01 ..... ...

178 49 ....
1,136 03 ..........

452 67 ....
,59 00 .... . . .

294 13 .. . ..
177 95 .

.... .... ... . .
265'2

M 75

810 14 - ..
281 40..........
426 00 .. ....

71 89..........
211 15

.. .......... . . 99 5 .... .......
.6,133 48 9· ·.....

..... .... ........ 0 49 ....
499 67 261-01 ..... ...

.5,116 01 ........ . ............
.... 110 10 3 50 .........
.. . ....... .... 61 71...........

. . 2,777 19 · · · · · . . . .

..... 148,168 28 30.394 58 12,402 35
[1891]

A. 1892

Total.

8 ets.

56,946 94

39 25
1,152 26

54 97
15,932 18

471 99
306 03

7,182 50
5 00

9,711 60
752 50

3,283 10
2,812 42
1,547 50

207 08
4,076 77

962 47
2,099 93

948 00
123 32

3,077 56
271 47
312 21

10 00
22 01.

178 49
1,136 03

452 67
59 00

6,226 00
294 13
177 95
419 20

6,351 60
265 25

•83 75
30,735 32

810 14
281 40
426 00

14,847 30
71.89

211 15
215 32

99 51
6,133 48

350 49
760 68

5,116 01
113 50
61 71

2,777 19

190,965 21

1
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APPENDIX No. 1-Continued.

Con-
Nane of Work. struction

and Im-
provements.

PUBLIC BUILDINGS--Continued.

Ontario-Continued.

Brought fcrward... .................. 148,168 28

Cornwall Post Office, &c .......... ......... ..... 1,470 00blindas do
Galt dG-.l do ............ .... . . . . . . . . .Gananoque Custom House . ....................... 2,015 71
n0derich Post Office, &c ... ................ . . 6,718 09~u l b do.. . . . ... . . . . .. .. .
lam lton Iminrant Building .........................

do Post fice.... ......... .. .....!ngston Civil Service Examination Office. . ..........
ngsF8ton Custom House ...............................
do Military College, new dornitory .......... 257 01do Penitentiary .......................... . 146 50
do Post Office. ......................... .. ......

ndsay do ...... .................. .... 4,825 32
ndon Civil Service Examination Office............ ......
do Custom House .... ......... ........... 1,779 60
do Immigrant Building ...........
do Infantry School.......................... 22 95
do Military Buildings...... ......................do Post Office ............ .....................

apanee do &c. ........ ....................
O agara Falls Post Office....... .......................

rngeville do .. ..
twa Examining Warehouse ..........................
do Experimental Farm..................... 11,413 54
do Geological Museuni ..... ..........
do do ligrhting ............
do Go -ernment Printing Bureau ....... 41,846 13
do do do lighting. .
do Major's Hill Park........................
do National Art Gallery ...... ............... ......
do Post Office.......... ... ,......... ...... 453 25
do do lighting......................
do Public Buildngs-Renewing roofs, boiler

houses ............ .... 3,012 74
(o do East Block, closets .......do do do new vault!
do Finance Department . ..
do do West Block, new sky-light.

do Copper roofing, Parliament
do Building ...............
do do Langevin Block ..........
do do do lighting ..

do do snow .....
do do Gas and electric light .....
do do Grounds ...............
do do do re Marshall Wood
do do Heating.............
do do Snow.... ....... ..
do do Telephonic service.

do Water. .............
do Suipreme Court, addition ............

p do Victoria Hall....... .. ..........
n>'Ihbroke Post Office, &c ............... ..
terborough do . ............ ...

do New Custom House ... ........ ..
C........i........d.81

1,299 98

8,458 77
1,345 60

1,631 23
61,572 77

20 00

14,561 41

9,387 92

9,062 23

32946( 93

Staff
Repairs. and Main-

tenance.

$ ets. $ cts.

30,394 58

356 49
503 75
5000
5$ 00

229 41
147 85
409 96

18 25
644 49

943 61
36 23
75 00
29 00
46 00

95 00
'1,705 07

263 88
500

47 67
1,114 99

1,955 84

118 03

2,251 25

12,402 35

... . . . . .

. . . . . . . .

... .....

. .. .. ....

. . . . . . . . . . ..

662 20
. . . . . . . . . . .

2,150 85
5,879 55

777 43

1,804 70

127,648 71 ...........
..... . . .. . .. . ...

... .. . . . . . . . . ...
.... .. . .. . .. . . . . .

Total.

$ cts.

190,965 21

1,826 49
503 75

50 00
2,070 71
6,718 09

229 41
147 85
409 96

18 25
644 49
257 01
146 50
943 61

4,861 55
75 00

1,808 60
46 00
22 95
95 00

1,705 07
263 88

5 00
47 67

1,114 99
11,413 54

1,955 84
662 20

41,964 16
2,150 85
5,879 55

777 43
2,704 50
1,804 70

130,661 45
1,299 98

8,458 77
1,345 60

.. .. .. . . . . 1,631 23
2,55) 36 ......... 64,132 13

1,0551 40 1,055 40
875 00 875 00

19,255 74 19,255 74
5,935 21 5,935 21

. .. .. 20 00
59,925 88 59,925 88

1,176 11 1,176 11
3,218 75 3,218 75

.I 15,017 19 15,017 19
46 00 14,607 41
2613........... 26 13

. .. .. .. . 9,387 92
73.3 73 73
737............... 9,06223

171,850 28 130,136 36 631,455 67
5

A. 1892
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55 Victoria. -essional Papers ýNo. 8.)

APPENDIX No. 1-Continued.

Con-
Naine of Work. satr cti

provements.

PUBLIC BUILDINGS-Cotinued.

Onutario-Concluded.

Brought forward.... ......... ........

Repairs.

$ ets. S ets.

329,469 03 171,850 28 130,

Petrolia Post Office, &c ....................... .... 4,053 71
Picton do .... ......... ...........
Port Arthur lIumigrant Buildink ... . . ... ......

do Po.st Office, &c.......... 29 3
Port Colborne do ....... ........... ....... . .......
Port Hlope do ........ .. ......... ....... .*.
Prescott do &c........................ 18,554 52
Rideau Hall ............... ....... ....... ........... 2

do Fuel and light .... ... ....
do Lighting New Edinburgh street .... . ... ..
do Reinoval of snow ............ ........ ...........

Seaforth Post Office, &c.......... ............ ........
St. Catharines Post Office ... ... ......... ..............

-St. Thomas do .. .......
Stratford do .. . . .... ............ ...... ... .
Strathroy do. . .... ...... . . ......... 11,349 25 ....
Toronto Civil Service Exanination Office..................

do Custom House, Sanitary Works, &c.... 2,185 52
do D rill H all .. ......... ................. 137 00
do Exanining Warehouse.. . ... ............ 4,338 90
do Immigrant Building..... ....... ................
do Inland Revenue Building............ ... .......
do M ilitary School ...... ..... ....... .... 4 79
do Post Office... . .. .. .... .. ...... ... 5,767 41

Trenton do .. ......... ............... 2,072 21
W alkerton do ..... ..... ..... ..... ....... 15,497 42
Windsor Inland Revenue Office .... ..... ........ .. .....

do Post Office, &c ............ ....... .. . ............
W oodstock do ................. ......... . -. ...

Ma n itoba.

Brandon Experimental Farm. ...............
do Immigrant Building ................
do Post Office... .. ...................

Minnedosa Immigrant Building...............
Public Buildings generally ...................
St. Boniface Indian Industrial School...........
St. Paul do do
Stony Mountain Penitentiary.................
Winnipeg Clerk of Works Office. .........

do Custom House.........
do Dominion Lands Office.
do Examining Warehouse..............
do Fort Osborne, Military Buildings.
do Immigrant Buildings ...... ... ...
do Intelligence Office................
do Post Office .... .... ............
do Savings Bank ....... ........... .

North- West Territories.

12 00
70 00

5 40
119 25

,152 39

60 25
86 70

127 49
153 80

152 43
539 82

218 12
41 78
78 04

631 81
3 00

160 00
317 25

10 00

13,181 97 .........
........ .... 341

21,069 90 ... . ...

8 25 .... . ....
695 00 ... .........

1,333 41 . ... .. ....
.. .. . .. .. .. ,2 6 55
............ 257 81
..... .... 440 42

.......... 5 75
128 07 . .

16,290 25 598 17
.... ....... 13 00
............. 1,351 69
......... .. 1 30 65

Battleford Maunted Police Barracks............. ............ 7,402 36
do Registrar's House and Office............. 1,176 38... .....

Big Bend, Mounted Police Barracks.. ..... ....... ............ 89 58

Carried forward..... .............. ... 447,342 32 207,814 34

6 [1891]
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Staff
and Main-
tenance.

1 ets.

146~ 36

Total.

S ets.

631,455 67

4,053 71
12 00
70 00
2935

5 40
119 25

18,554 52
20,152 39
8,000 00

200 0W
475 00

60 25
86 70

127 49
153 80

11,349 25
152 43

2.725 34
137 00

4,557 02
41 78
78 04
4 77

6,399 22
2,075 21

15,497 42
160 04
317 25

10 00

13,181 97
341 60

21,069 90
256 95

1,022 10
8 25

695 OU
1,333 41
2,236 55

257 81
440 42

5 75
128 07

16,888 42
13 00

1,351 69
30 65

7,402 36
1,176 38

89 58

...........

...........

...... ....

...........
..........

....... ....i
...........



55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-ontinued.

Nane of Work.
Con-

struction
and im-

provements.

PUBLIC BUILDINGS-Continued. A ets.

North- West Territories-Concluded.

Brought forward ...................... 447,342 32

Birtle Immigrant Building ..... ...
Bull's Head Mounted Police Barracks ...
Calgary Clerk of Works Office... .. ....................

do Court House, Gaol, Registry Office, &c. 8,413 56
do Immigrant Building...................... .....
do Mounted Police Barracks ................ ......
do Post Office, Custom House, &e......... 5 45

Coutts Mounted Police Barracks...... ........... 2,619 16
Edmonton Crown Lands Office, &c............... .54 13

do Mounted Police Barracks.......... ...........
Fort Macleod Custom House................

do Mounted Police Barracks........
Fort Saskatchewan do
Indian Head E>iperimental Farm. ................ 1,601 97
Lethbridge Hospital................. ..............

do Mounted Police Barracks ..
Maple Creek do do ...
Medicine Hat Hospital--Govt. Grant. ... 3,000 

do Mounted Police Barracks..
Milk River do do
Moose Jaw Court House . . . . 0
Moosomin . do . .,461 71

do Mounted Police Barrackq.
do Post Office.........................

Mounted Police Barracks-Fire extinguishers. . 6-4 0
North Alberta Registry Office... .......................
Pendant d'Oreille, Mounted Police Barracks................
Pincher Creek do do
Prince Albert Court House .... ........ .. 2,084 68

do Crown Lands Office ...... 177 26
do Mounted Police Barracks..............
(1<) Registrar's Office........ ... .... ............

Public Buildings generally ............ ......... .........
Qu'Appelle Court House ........ ...... ...... ............

dlo Immi&rant Building .......... ...... ..........
Red Deer Industnial School.................... ......... ..
Reina Clerk of Work's Office ......................

oQ Court House .... ..............
do do .aol, water supply, fittings, &c 9,750 92
do Crown Lands Office ........ ..... ......... 195 60
do Immigrant Building .............. ...... .........
do Industrial Sehool................. .. ..... 10, 320 65
do Gaol, Cottages for Officers.. ................ 4,940 70
do Gaol and Lunatie Asyluin..... ............ .....
do Lieut.-Governor's new Residence ....... .... 21,067 97
do do old do . . . .--. 1. .. . ..
dIo Mounted Police Barracks.......... ...........
do North-West Council Chamber .............. ,350
do Post Office ................... ........ .. ........
do Riding Hall................... ....... .... .......

Stand Off Mounted Poli.ce Barracks ..... ....... ...........
St. Mary.s do do
Touchwood do do ..............
Whitewood Immigrant Building....... 9,4
Wood Mountain Mounted Police Baracks .................

riting-onStone do do .

Carried forward .................... 528,510 16
[1891]

Repairs.

$ cts.

207,814 34

276 95
93 24
14 50

.t
1,050 19
6,520 07

34 91
125 91

6, 393 96
3,012 09

32 75
2,584 82
3,885 06

Staff
and Main- To

tenance.

$ ets. 8 ets.

139,833 46

.. . . . . . . . . ..

. .. . ...... ..

. ... . . .. ... .

15 83

.... ..........

120..........

16 0
19 60.. ......

212 42
40 50 ... ........

... ... . .. .. .
904 00 ... .......

34 00 ............
3,161 58

67 70 ... ..... .
593 20..........
60 64 ............

834 0.3 ...... .. ..
886 21........

.. .. . ... .. . . . .. ..
267 85. .........
132 00

15 75 ...... ..
....... ~ ~ .. .k ' * ' * " '607 85 . .......

7,964 47 .........
.... ... . ... .... .....

106 62 ... ........
80 ............

1,689 90
85 83 ...... . ....
70 00

134 50
75 94 .... ......
610........

246,731 93 142,995 04

A. 1892

tal.

794,990 12

276 95
9324
14 50

8,413 56
1,050 19
6,520 07

50 45
2.619 16

154 13
34 91

125 91
6,393 96
3,012 '09
1,601 97

32 75
2,584 82
3,885 06
3,000 00

il 20
15 83

30000
9,461 71

27 00
f; (0

654 00
16 00
19 60

212 42
2,125 18

177 26
904 00

34 00
3,161 58

67 70
593 20

60 64
834 03
886 21

9,750 92
463 45
,132 00

10,320 65
4,940 70

15 75
21,067 97

607 85
7,964 47
6,375 08

106 62
8 00

1,689 90
85 83
7000

134 50
75 94
6 10

918,237 13
7

... ........

...........

..... ,... ..
... .... ...

............

. ... .......



55 Victoria. Sessional Papers (No. 8.) A. 1892

APPEND1X No. 1-Continued.

Con- Staff
Nane of Work. atruction Repairs. and Main- Total.and lm- tnne

provements. tenance.

$ ets. ets. 51cts. ets.
PUBLIC BUILDINGS -Continutd.

Brought forward... ............ 528,510 16 246,731 93 142,995 04 918,237 13

British Columbia.

Agassiz Experimiental Fari... . . .......... .... 2,753 39 ............. .. 2,753 39
Nanaimo Post Office..... ..................... .......... 130 0 . . .. 130 50
New- Westmnster Custon'House................... ......... 2 00 ......... 200

do Fislhery Office...... ......... . .... 16 00 .... ....... 16 00
do Penitentiary..... ... ........ .. ............ 63 78 ........... 63 78
do Post Office............. ...... . ........ .... 459 07 ........... 459 07

Vancouiver Custon House . . ............. ... 45 00>........... 45 00
do Immigrant Building . ....... ........ I.. . ....... 281 25.... .. ........ 281 25
do Post Office, &c............ .. ... .... 15,271 20 .. ................. .. 15,271 20

Victoria "C " Battery Barracks ...... ... ....... 20,258 07 ... .. ....... ..... 20,258 07
do Custon House.. ........ ........... ...... .. ... 8) 78 .... ....... 80 78
do G4uard Room, &c.--Gateway....... ....... 8,642 25 ... ....... ........... 8,642 25
do Hog Quarantine Station............... ..... 445 49 ........... ............. 445 49
do Immigrant Building ..... .... .... ..... 52 25 .... ....... 52 25
do Post Office, vault,Assistant Rec. Gen.'s Office 2,477 75 902 71 ... .. ....... 3,380 46
do Quarantine Station.. ....... .... .. .. ....... 25 00 ........... . 25 00

Engqladu, (friat Britain.

London Hiigi Coimîissioner's house...... . ................. 1,141 23 .......... 1,141 23

Carried forward . ... ....... ...... . 578.358 31 249,931 50 142,995 04 971.284 85
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55 Victoia. Sessional Papers (No. 8.)

APPENDIX No. 1.-Continued.

Nane of Work.

Con-
struction 1

and Repairs.
Improve-
ments.

Staff
and Main-
tenance.

Totals.

PUBLIC BUILDINGS -Continued. e ts. $ ets. $ ets.a $ ets.

Brought forward ........... ....... 578,358 31 249,931 50 142,995 , 4 971,284 85

Salaries Supplies
of for En-

Engineers gieers, Heating. Lighting. Water. Totals.
EXPENDJTURE ON AcCOUNT &c. &c.

SEICIcES MENTIONE. - --

Nora Scoti. j8 ets. $ ets. $ ets. 8 ets. $ cts. $ cts.
Nov fcti

Amnherst Post Offic ......
Annapolis do .
Antigonish (1o ......
Arichat do
Baddeck do ......
Halifax Appraiser's Office

do Dominion Build-
ings ............ .. ...

Hahfax ExaminingWare-'
house . . ...........

Halifax Immigrant Build-
ing ....... ..... . ..

New' Glasgow Post Office.
North Sydney do .
Pictou Marine Hospital..

do Post Office.......
South Sydney Post Office.
Truro do
Windsor do

400 00 15 40
115 00 ........
409 3) 0 82!

15 00 .....
200 00 ........

........ ........

2,067 96 72 35

50000

400 00 13 77
433 33 10 95

. . . . . . . . . . . ....
400 00

. ...... ........
400 00 4 03
40000 ......

50 2
21.. .
02
00 ......
00

912 59

249 381

116 92i
145 00
166 00
112 56
149 15
100 00
136 00
224 88
210a 00

21 42 .. .. ..... 896 32
.... . 33 34 222 55
0 82 .......... 508 01
... .......... 99 00
1288 ..... .... .320 88
929 ..... 9 20

)47 10 325 00 6,425 00

51 40 91 00 891 78

214 80 .. .. ..... 331 72
43 47 100 00 902 24
23 21 ...... .. 633 49
.. 1.. . ......... 112 56
26 91 576 06
... . .......... 100 00
é9 41! 300 849 44
9400 50 00 768 88
2Q 15 7 îarmout o . 40 0 0 ,021; 51

Prince Edward Isfland.

Charlottetown Dominion 2
Building............... 1,814 21 31 45 557 61 1,188 87 168 75 3,76089

Montagne Post Office .... 120 00' 9 95 71 50 26 00i. .. .. . . 227 45
Summerside do .... 400 00 13 54 219 86 42 84' . . ....... 676 24

New Brunwoick.

Bathurst Post Office...... 400 00 10 74 454 00 40 75 .......... 905 49
Carleton (St. John) Post

Office ................. 100 00 ........ 34 47 118 75 12 00 265 22
Chathail Post Office..... 130 00 ....... 118 34 63 00 .......... e11 34
Dalhousie do . 233 31 24 98 190 00 Il 05 ...... 459 34
Fredericton do 400 001 4 10 324 05 441 18 30 00 1,199 3.3
Moncton do 400 00 13 75 197 82 538 09 167 50 1,317 16
Newcastle do ..... 400 00 66 45 358 41 276 00 ..... .... 1,100 86i
Portland do ..... ... ...... ........ 30 07 ........... ... . 30 07'
St. John Custom House.. 1,820 04 35 11 1,447 40 133 34 686 70 4,122 59'

do Marine Hospital .......... 1 45 598 30 266 70 46 89 913 341
do Penitentiary... . 450 001. . .. .. .. 49 40 6 25.... .... 505 65
do Post Office ..... 1,205 00 50 54 607 95 2,149 59 564 48 4,577 56
do Savings Bank... .......... ........ 255 43 75 61' 17 02 348 06

St. Stephens Post Office.. 400 00 ........ 132 50 501 60 69 00 1,103 10
Sussex do 400 00 0 66 158 19 11 75 570 60
Woodstock do 433 30........ 194 75 160 00 34-00 822 051

Carried forward ,.15,246 50 391 40 9,145 26 10,604 14 2,497 68 37,884 9 8 971,284 85
[1891] 9
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55 Victoria. Sessional Papers (No. 8.) A. 1892

APPENDIX No. 1-Continued.

Con-
struction 1 Staff

Naime of Work. and Repairs. and Main- Totals.
Improve- tenance.

me.nts.

PUBLIC BUILDINGS--Continued. S ets. $ ets. - ets. 8 cts.

Brought forward..... ..... ..... 578,358 31 249,931 50 142,995 04 971,284 85

Salaries Sup lies

EXPENITURE Engneers neers, Heat ing. Lighting. Water. Total.
ON ACCOUNT SRVICEs &c. &c.

MENTIONEl-Con. --o---l-t-.---------

Quebec. $ ets. $ ets. $ ets. $ cts, l ets. 8 ets.

Brought forward.. . 15,246 50 391 40 9.145 26 10,604 14 2,497 68 37,884 98i

Aylner Post Office 100 0 152 25 il 89 264 14
Coaticooke do . 40000 1740 21900 8780 4000 764 20
Hull do 20000 10 29884 43805 'A00 1,026 89
.Joliette (10 400 9 0 85 152 74 67 02 50 00
Montreal Custom House 375 90 , 79. 35 8 348 '5 2,109 86'

do Drill Hall .... 000................................. 54000
do E x a m i n i n g

Warehouse ..... ... 2,25 .0.2, 30 653 78 1,071 20 6,
Montreal Immigration Of-

fice..243 30.........243 3oý
do Inland Revenue

Office....... 74500........ 27763 23236 10650 1,361 49
do Post Office. 1,10 . . 793 26 3,958 18 1,00 41 6,865 

Quebec Citadel Buildings. 42 25 .... 214 75 204 12 461 12
do Cullers' Office 54000 860 8560....... .. . ...... 63420:
do Custom House... 540 0 4 15 1,345 0 28 78 30 0 1,947 93
do Examining Ware-

house.. ... 1,140 0 51 90 1,30 20 -9 70..........2mi 8Of
do Observatory ............... ...... . ... 44 0 44 0
do Post Office.... . ..... 476 10 , 1,273 86 756 00 2505 96

Sherbrooke do . 4. .... .331' 505 25 37 50 1,307 89,
Sorel do 4000 1148 29125 26000 25000 1,212 73
St. Jérome do .4000 4698 39963 160. .0 1,0 61
St..John's do 3500 539 1680 25315 400 816 4
St. Vincent de Paul Peni-

tentiary...........................1,574 91....................1,574 91
Three Rivers Custom

House........... .... 664 31 24 61 397 79 2 29
Three'Rivers Post Office. 400 00 19 48 183 70 w4 83 60 00 728 01

t)ata r~io.

Almonte Post Office ... 168 87 6 25 95 25 1 75........... 272 12
Amherstburg Post, Office. 400 00 29 37 223 88 73 37 ....... .. 26 62
Barrie do 400 00 25 04 24450 25040 5000 9994
Belleville do 600 90 8 10 367 50 .510 43 108 7.5 1,594 78
Berlin do 400 00 .... . . 28037 110875 49 80912
Bramnpton do 466 62 21 60 1,50 00 71 30 ....... ..... 09 52
Brantford do 600 10 35 24 278 16 315 80 8 0 1,237 20
Brockville do I 400 00 12 97 262 00 576 05 170 00 1,421 (02
Cayuga do 35 00 270 14375 1317......... 20962
Chathain do 50 00 13 35 134 93 275 70 ... ... 1,23 98
Cobourg2 do 40000 29.75 .36 0 1465 ......... 81230
Cornwiffl do 4500 0 13 25 24720 54538 4500 1,25083
Dundas do 3150 880 6 120 46
Galt do .~15,60 21500 1860 1 000 824 80
( ananoque Customn bousej ............... 118 75 141 259 7_ _-

Carried forward ... 132,148 55' 829 551 23,883 70' 22,731 771 6,!21 -57, 86,515 121 971,284 85
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55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-Continued.

Con-
struction Staff

Naine of Work. and Repairs. and Main- Totals.
Improve- tenance.
ments.

LIC BUILDINGS-Continued. ets. $ ets. $ ets. $ cts.

Brought forward......... .. ........... 578,358 31 249,931 50 142,995 04 971,284 81,

ExPENi)
ON ACCOUNT

MRNTIoNE

&ntario--C
Brought

Gananoque'Po
Goderich
Guelph
Hamilton Cus

Salaries
ITURE of
SERVICE Engineers
D- Con. &c.

oncluded. S ets.

forward.. . 32,148 55

st Office. 10000
do 400 00
do ... 400 00

tom House. 600 00
do Drill Hall.....
do Post Office ....

Kingston Custom House..
do Examining Ware-

house ... .....
do Inland Revenue

Office ....
do Military College.
do Post Office

Lindsay do
London Custoin House..

do Post Office ...
Napanee do
Niagara Falls Post Office.
Orangeville do ..
Ottawa Experiniental

Farin.......
do Langevin Block..
do Post Office . ...

Pemibroke Post Office....
Peterboro' do
Port Arthur do ....
Port Colborne do ....
Port Hope do ....
Prescott do ...

do Custom House...:
St. Catharines Post Office.,
St. Thomas do
Stratford do .
Strathroy do
Toronto Assist. Receiver

General's Office .......
Toronto Custom House. .

do Dominion Build-
ings .........

do Examining Ware-
house .........

do Inland Revenue
Office.... ....

do Post Office .....
Trenton do
Windsor do ......

36 00
1,022 50

46 80

1,468 00
125 74
400 00

1,000 00
600 00
400 00
400 00
400 00

5,848 57

254 42
400 00

240 00
400 00
196 65

40000
400 00
600 00
283 30

640 00

5,599 35

5 36
1,131 50

400 00
1,000 00

Carried forward... I 57,670 74

Suplies
for En' Heating. Ligliting. Water.gineers,

&c.

'ets. $ ets. $ ets. $ ets.'
829 55 23,883 70 22,731 77 6,921 551

.... 7600 211 50......
49 28 212 50 39 56 .... ....
38 01 210 09 236 80 28 08

.. . ... .. .... ... 134 30 .... .. . .

... .. ... .... . .. ...- . . . . . . . . . . ... .
7 53 1,010 00 1,523 40 1,000 00

... .... 186 00 103 80 76 80!

.. .. . .. . ..... .. .. 6 00 1
. . ........ 52 40 157 72

.... ..... .... ......... .......... -
21 00 76 13 421 40 56 26;
1 50 99 36 112 44........
19 30 574 56 301 85 105 00
775 592 12 613 40 60 00

18 45 154 00 103 801 77 23
44 58 258 75 75 461 12 501
il 90 173 19 145 98ý .........

246 75 143 46 .........

...... . . ... . 258 4â....,.
10 65 329 66 82 0 ........
..... 143 92 321 45 75 00
. ... . 17 50 ..... . ... .
34 94 156 25 2730......
18 55 223 50 164 00 .. ....
24 63 220 85 7 00 ......
... ... 131 25 . .. . . .
14 33 252 96 160 60 57 00
28 29 348 60 374 10 40 83
21 00 362 12 358 00 63 00
24 02 192 29 13 47........

... .... ......... 100 35 ..... ...
12 15 413 74 107 00, 230 57

.... ... .. . ...... . . . 884 82

36 87 805 36 3Ù 84 11200

2 50 262 33 195 76 199 11
10 68 720 34 1,121 11 325 59
4 00 125 00 343 00 .........
3 00 453 50 698 71 82 20

1,359 59 32,912 32 31,314 46 10,571 26

[1891]
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PUB

Total.

$ cts.
86,515 12:

38; 50,
701 341
912 98
734 30
36 00

4,563 43
413 40

6 00

210 12
1,468 00

700 53
613 30

2,000 71
1,873 27

753 48
791 29
731 07

390 21
5,913 70

258 4 51
676 73
940 37

17 50
458 49b
806 05.
449 13
131 25
884 89

1,191 82
1,404 12

513 08

100 35
1,403 46

884 82

6,584 42

665 06
3,309 22

872 00
2,237 41

133,828 37 971,284 85.



55 Victoria. Sessional .Papers (No. 8.)

APPENDIX No. 1-Continued.

Name of Work.

PUBLIC BUILDINGS-Continued.

Brought forward .............

EXPENi IITURE
ON ACCOUNT SERVIcE8

MENTIONED-Con.

Manitoba.

Brought forward...

Salaries Sup ies

Engineers, neers, Heating.
&c. &c.

ets. ets. $ ets.

)7,670 741 1,35959 32,912 32

Brandon Experimental!
Farm .....

do Post Office.. 100 00
Deloraine Dominion Lands

Office..... .. .....................
Minnedosa Domi ni on

Lands Office....... .... . .. .. . ......
Souris Dom. Lands Offiee .......... ....
Winnipeg Custom House......... 15 00

do Dominion Lands
O ffice ......... .......... ........

do Examining Ware-
house ... .... .. ... ......

do Immigrant Shed. .......... ... ....
do Indian Office.. .. . ....
do IntelligenceOffice...............
do Post Office.......2,888 75 73 38:

Stony Mountain Peniten-
tiary... ..... ...... ... ...... ....

North -West Territories.

Batleford Domiin. Lands
• Office.. ... ........

do Registrv Office.
Birtle Dominion Lands,

Office.. ... ..... ..
Calgary Barracks ....... ..........

do Clerk of Works
Office........ ...... .

do Court House ..
do Dom.LandsOffice ....
do ImmigrantBuild-

ing ........... ..... ....
do Mines Office.. .. .......
do Registry Office.. . .. ....

Cannington Manor Dom.
Lands Office .... ..... ..........

Edmonton Crown Lands
Office, &c..........

do Dom. Lands
Offi'ce.. .... . ...

do Registry Office .........
Fort Macleod C.Justom

House... .... ... ... ..........
Indian Head Experimental

Farni ...... .... . . ......

Carried forward.... 60,659 49
12

51 001

Con-
struction Staff

and Repairs. and Main- Total.
Improve- tenance.
ments.

S ets.~ $ ets. $ ets. $ ets.

578,358 31 249,931 50 142,995 04 971,284 85

Lighting. Water. Total.

$ c

31,314

58 38 ... . ... . ........

110 00 ..... .. ..........
56 01 . ..... .... .--- · ...

542 50 22,5 4 5: 43 20

231 25 20 79 .... .....

493 00 9 72 ...
123 25 100 33 31 25
123 00 ............ · ·- .....
18 50 .........- - ... . .

2,373 00 1,10916 593 20

40 00 ........... .

52 50
65 45

75 00

40 00
820 00
248 55

64 00
220 10
110 501

45 00'

21 50

18 25
27 00

201 50

237 35

1,498 97' 39,378 91
[1891]

.... ..... -.-.. · ·. -.-
1,500 00... ....

.......... 0
70O 00.. --..

58 38
100 00

51 00

110 00
56 01

826 15

252 04

502 72
254 83
123 00
18 50

7,037 49

40 00

52 50
65 45)

75 00;
1,500 00

40 00
941 00

..... .248 55

... . .64 00
. ..... 220 10

.... 110 50

. .. .. 45 00

.... 2150

. .... 18 25
.. .. . .. 27 00

.... 201 50

.. ... . ... 237 35

34,349 91 11,238 91 147,126 19, 971284 85

A. 1892

.....



55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. I-Continued.

Con-
struction Staff

Naine of Work. and Repairs. and Main- Total.
Improve. tenance.

ments.

PUBLIC BUILDINGS-Concluded . ets. $ ets. $ ete. 8 ets.

Brought forward ......... ....... . .578,358 31 249,931 50 142,995 04 971,284 85

EXPENDITURE
ON ACCOUNT SERVICES

MENTIONED- Con.

North -West Territories-
Concluded.

Brought forward..

Lethbridge Dom. Lands
Office ..... . .........

Medicine Hat Intelligence
Office ...... ..... . .

Moosomin Court House..
Prince Alber t Court House

do Dom. Lands
Office...

do Registry
Office...'.

4 .u'Appelle Dom. Lands
Office.....

do Immigrant
Building....

Red Deer Dominion Lands
O ffice ........... ....

Regina Court House .....
do Dominion Lands

Office ...... ..
(o Gaol and Lunatic

Asylum....
do Lieut. Governor's

Residence......
Io Post Office.

Touchwood Dom. Lands
Office .............

British Columbit.

Kamloops Dom. Lands
O ffice ..... .... ...

Nanaimo Post Office .....
New Westminster Fisher-

ies Office....... ..
New Westminster Post

Office.............
Victoria Appraiser'e Office

do Custom House...
do Post Office......

Dominion Buildings .....
Ottawa do .....

Totals....... .....

Carried forward..

Salaries Supplies
of for En-

Engineers, gineers,
&c. &c.

$ ets ets.

60,659 49 1,49897

152 37 . ..
400 00 11 00

290 22

Heating. Lighting.

S ets. $ ets.

39,378 91

25 50

23 50
55 77

186 00

50 50

76 00

29 37

4 00 · · · · ·
509 6f .

174 (0...

838 68

871 03
273 87

6 25

34,349 91

Water.

8 cts.

Total.

$ ct..

11,238 911 147,126 19

.*. .. . . . ...22 60;.. .. .....

3 36 . . . 5

18 93.

25

23
208
619

50

76

29

7

4
752

174

2,009

1,171
273

6

.. 75....... .... .. 4 75
(0 0 2000 226 20 3600 88220

.... .... .... 3 50 . .. . .... .... ..... . 350

600 00 ....... 131 25 181 50 ........ 912 75
....... .. . .. . ·. ..... ............ 6 50 6 50
..... .... ........ 192 24 35 85 119 84 347 931
......... 213 15 90699 46 24 1,166 38

.. .. .. ..... .. 3,767 04 ........... ... .... 3,767 04'
98 00 ..... .. ..... . . ........... .... ..... 98 00

63,813 52 1,881 77 46,841 97 35,745 34 11,463 14.. .. . 159,745 74

... .. ....... ...... 578,358 31 249,931 50 302,740 78 1,131,030 59
[1891] 13

A. 1892
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55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-Continued.

Con-
struction

Nane of Work. and Repairs.
Improve-

ments.

$ cts. $ cts.

Brought forward. ... ......... . 578,38 31 249,931 50

HARBOURS AND BREAKWATERS.

Nova Scotia.

Arisaig Pier . . . . . ........................
Barrington Passage Pier.....................
Brulé C ove...............................
Broad Cove......................
Cariboo..... ........................
Cheticamp ...
Church Point............................
Cow.Bay Breakwater............... .....
Cribbin's Point-Wharf...............
Delap's Cove Pier..........................
Digby-New Pier at the Raquette..............

do old Pier . ............. ..............
Economy Breakwater......................
French River Pier....
Great Village ..................... ......
Georgeville Wharf. ......................
Halifax Graving Dock- Subsidy...............
Hampton Pier... . ..........................
Harbours Generally......... ................
Harbourville Pier..........................
Ingonish (South).........................
Irish Cove...............................
Joggins' Break water........................
Jordan Bay Breakwater............. .......
Kennington Cove (Gabarous).................
L'Ardoise Breakwater .......................
Lismore-Extension of Pier..................
Little Brook... ........... ............
Louis' Head . .............................
Mabou..... .............
Margaree.. ... .........................
Margaretville... .........................
Merigominsh......
Meteghan River Pier.......................
Moidart Pier ........... .................
Ogilvy's Wharf ...........................
McNair's Cove...........................
Parrsboro' Pier ...........................
Porter's Lake Pier. .........................
Port George Pier..................... .....
Port Hood Pier.........................
Port Latour Pier..... . . ...........
Port Maitland or Green Cove. ...............
River Sissiboo (improvement to channel, St. Mary's

Bay to Weymouth).......................
Round Hill.............................
Sand River.............................
Sheet Harbour............................
Stony Island.. ........................
South Gut, St. Ann's ..............
Summerville Pier (Hant's Co.)................
Tidnish................... ..............
Victoria Pier .. ........................
Walton..... ... ..................

Carried forward....... . .. .....

3,199 32 .... ..
626 57
216 47

981 22 .
2,185 76 r....... ....

100 81
3,499 98

2,405 40 ...........
. 24 49

2,388 02
111 56

2,199 92 . .. ... ..
95 17 .........

290 81 ........
971 (7 ......... ..

10,000 (>0 ......
21 00

.150 13
722 89.........

1,993 65 . ... .
.. .... 2,184 56
...... 30 03

800 00
74 57...........

2,068 06...........
100 00

76 64.........
3,730 14..........
2,169 09..........

..... ... ... 398 67

5.9.0... .
590 28

. . . . . . . . . . .
. . . . .. . . . .

50 00
265 19

125 00
349 99

48 70
200 00

5,137 16 ..
5,424 92 . .

2,999 92
5,839 92

1,968 84..........
74 59
86 92 .

... 150 00
1,126 07.........
1,518 91

1,051 69
2,111 53 .

.. .... 74 98
1,515 05 .. . .....

637,601 21 265,899 35

Staff
and Main-
tenance.

Total.

» ets. $ cts.
302,740 78 1,131,030 59

............
...... ....
....... ....

............

... ........

. .. .. .. .. .

..... .......

............

...... ... .

4,949 48
... .......
...........

............

.... .. ....

...... .....

............

....... ....

............

........ ...

...........
. .........

........ ...

............

...........

............

. ..... .....

......... .

............

685 00
3,199 32

626 57
216 47
981 22

2,185 76
100 81

3,499 98
2,495 40

24 49
2,388 02

111 56
2,199 92

95 17
290 81
971 07

10,000 00
21 00

4,949 48
150 13
722 89

1,993 65
2,184 56

30 03
80000
74 57

2,068 06
100 00
76 64

3,730 14
2,169 09

398 67
50 00

265 19
59028
125 00
349 99

48 79
200 00

5,137 16
5,424 92
2,999 92
5,839 92

1,968 84
74 59
86 92

150 00
1,126 07
1,518 91
1,051 69
2,111 53

74 98
1,515 05

307,690 26 1,211,190 82

[1891]

A. 1892
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55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-Continued.

Name of Work.

Brought forward. . ............. . .

HARBOURS AND BREAKWATERS-Con.

Nova Scotia--Concluded.

W est Chezzetcook..... ... ...... ................
W reck Cove. ... ............ .... .............
Yarmouth.......... ................ ..... .

Prince Edward Island.

A nnandale Pier............ . ...... .. ....... ..
Bav V iew Pier. .............. .......... ...... .
Belfast Pier. ... . . .... ............. ...
Brae Harbour Breakwater.. ..... ..... .. ........
Canphell's Cove Breakwater........................
Cascunpec Harbour.......................
Chape1 Point Pier. . ......... ...................
C hina do . ....... .................. ...
Georgetown Pier............ .......... ..
Harbours generally ........... ...... .... ....
H ickey's P ier............... ... ........... ....
Hurd's Point Pier. ...... ...... .......... .
K ier's Shore Pier........... . ...................
M alpeque Breakwater...... ............. .... ...
M iminegash do .. .. . ....... ..... ....
New London do ... ........ .. ..... ......
North Cardigan Pier.............. ............ .
Pinette Pier. ...............................
Port Selkirk Pier ...... .. ................
Pownal Pier........................ .....
Red Point Pier ... ............. ....
Rustico-North Breakwater.... ........ $912 48

do South do ................ 26 88

Souris East-Knight's Point Pier. ..............
Stevens' Pier .. ................... .... .... ...
St. Mary's Bay Pier. ....... .................
Sturgeonu Pier. .............................
V ictoria... . ........... ......... ... ... .. .....

Newe Brunsicick.

Canpbellton Ballast W harf .......................
Cape Tormentine Harbour .... ... . ......... 
Caraquet Harbour. ........... ... ..........
Edgett's Landing........... ...... ..... .
Gray's Island Breakwater .......................
Harbours generally ....... ... ... ......... ... .
Kingston Wharf, Richibucto River.............
Oromocto Shoals Shear Dani, repairs...............
Richihucto Harbour. . .... . .. ........... ...
River St. John, Fredericton to Woodstock ... ...

do River des Chutes do .........
R iver Tobique...... .... ..................
St. John Harbour, Negro Point Breakwater.........
Shediac Harbour . . . ...... ..............
.Slippegan Harbour............. .. .. .... .

Con-
s4truction

and
Improve-
ments.

$ ets.
637,601 21

168 87
7(0) 99

............

............

. .... .... ..

....... .

56 06

548 54

.. . .. .. .. ..

. . . . . . . .

.. ........

............

2,032 82
48,308 96

433 72
2,832 65
1,122 25

1,912 82

1,487 48
1,499 82

452 56
30000

4,688 22
2,837 55
8,095 57

Carried forward................. 715,852 96
[1891]

Repairs.

$ ets

265,899 35

1,441 49

8500
364 69
396 77

...........129 82

372 62
1,224 12

200 00
..........

249 97
118 24
199 99
247 14
550 71
393 50

76 63
198 71

28 60
700 69

939 36

3,699 82
199 96
349 99

87 50
613 81

. . . . . . ..

.. ...... ...
499 95

...........

.... .......

...........

Staff
and Main-
tenance.

Total.

. $ ets. $ ets.

307,690 26 1,211,190 82

. . 168 87
. ............ 700 99

...... ..... 1,441 49

. .. .... 364 61)
.... .. ... 396 77
. .. .... 0560

129 82
.1............ 772 87

.... . ... 37262

.... ....... 1,224 12
.... ... ... 200 00

1,562 41
............ 249 97
............ 118 24

19999
247 14

............ 5W0 71
....... 393 50

.. ....... .. 76 63

........... 198 7-1

.... ...... 548 54

............ 28 60

............ 700 69

............ 93936

3,699 82
..... ...... 199 96............ 349 99
............ 87 50
....... ..... 613 81

. ... ......... 2,032 82
. ........ . 48,308 96

. .... . ...... 433 72

. ...... .. . 2,832 65

..... .. .. .. .. 1,122 25
4,949 47 4,949 47

1,912 82
. .. .. ... 499 95

..... ..... 1,487 48
. .. . ..... . 1,499 82
. ...... ..... 452 56
. ............ 300 00
. ....... .... 4,688 22
. ............ 2 837 55

279,268 43 314,202 14

,
8,095 57

1,309,323 53
15

A. 1892



55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-Continued.

Naine of Work.

Brought forward....... .... ..... ...

HARBOURS. AND BREAKWATERS-Con.

Quebec.

Con-
struction

and
Iniprove-

ments.

Repairs.
Staff

and Main-
tenance.

8 ets. 8 ets. 1 ets.

715,852 96 279,268 43 314,202.14

Agnes Pier, Lake Megantic...... ... ........
Anse à L'Eau or Tadousac Pier ......... .... . .
Anse St. Jean Pier........... ................
Baie St. Paul Pier... .... .... .... ..... . . .. .. 5,262 55
Beauport Pier. .. ......... ............... .. 300 00
Belæil Pier.... ............................. 1,470 35
Berthier (en bas) Pier ..... ................
Boucherville Pier ........ .................... 3200 00
Cacouna Pier ............... ............ 3,66 68
Cal) à L'Aigle Pier................
Cap de la Madeleine Pier.. .... ... ...------- 1,00000
Cedars Pier.. .................
Chicoutimi Pier...................
Coteau Landing Pier (reconstruction).. .
Etang du Nord....................844 63
Gatineau River *..................... .... 1,506 96
Grande Rivière..............................11,001 25
Grosse Isle Quarantine Station Wharf . .
Harbours generally .. ... ...........................
Kamouraska Pier..............................893 83
Isle Verte Pier...............................2,994 67
Laprairie revetment wall...................... 658 58
Les Eboulements Pier.... .............
Lévis Graving Dock ........................... 628624
Longueuil Pier ............. .... ........... 9,592 91
Lourdes Pier (Lake Megantic)..........................
Malbaie Pier................... .......... ............
Montreal Harbour...................................

do Flood Commission. ........
New Carliale Pier ........ ........ ............... Î,688 87
Newport River ..................... ........ 450 00
Fiers below Quebec ......... ........ ...... ...... .....
Pointe à Valois Wharf-extension .... ....... ...... 1,877' 09
Pointe St. Pierre--remval of reef.................1,500 00
Port Daniel Pier ........................... 8.126 21
Rimouski Fier.................................9,993 83
Rivière Beaudet........... ... .... ............. 19,4 45

do Champlain .... ...................... 200 00
do des Prairies- improvements at Pt.à la Carrière 4,931 04
do duLièvre... ........ .40019 14
do du Loup (enbas) ............ ............. 7e40 40
do L'Assomption .......................... 899 23
do McKinae........ ..... ......... 497 73
do Nicolet-harbour of refuge................. 5,162 74
do Ottawa channel at Mille les ... . ....... 975 3
do Ouelle ier......... .................
do St. Franois ........................... 4,011 5
do St. Lawrenee-ship channel between Gaspé

and Montreal ......................... 121,342 02
do St. Louis... ............................ 4,501 31
do St. Maurice-west channel ................. ,o 00
do Yampka ........... .............. 1..9.25

Sorel-ice piers ..................
St. Alphonue (Baotville) ier.....
Ste. Anne de la Pérade-dredging.. ......... 2,597 73

Carried forward ..... ... 07
16 [1891]

77 25
1,250 04

999 42
...... .ô.

30 00
531 86

20 00

264 51
1,802 70
4,060 00

7,092 94

741 36

62 48

500 00
40 52

. . . . . . . . . . .

. . . . . . . . . ..

440 95

145 00

8,337 08

5,605 31

1,335 60

12,520 19

... ........

..... .... .. . . .

1,494 28 ........

9,202 87 ! 1,297 01

1,000 80 .........

308,880 41 343,442 33

A. 1892

Total.

8 ets.
1,309,323 53

77 25
1,250 04

999 42
5,262 55

30000
1,645 35

531 86
3,200 00
3,663 68

20 00
1,000 00

264 41
1,802 70
4,060 00

844 63
1,506 96

11,001 25
7,092 94
8,337 08
1,635 19
2,994 67

658 58
62 18

11,891 55
9,592 91

500 00
40 52

1,335 64)
1,681 00
5,688 87

450 00
12,520 19
1,877 09
1,500 00
8,126 21
9,993 83

198 45
200 00

4,931 04
40,019 14

1,181 35
899 23
497 73

5,162 74
975 37

1,494 28
4,011 05

121,342 02
4,501 31
1,500 0g)

10,499 88
1,696 25
1,000 80
2,597 73

1,635,440 81



55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-Continued.

Name of Work.

H ARBOU

Con-
struction

and Repairs.
Improve-

Staff
and Main-

tenance.
Total.

mnents.

$ cts. $ cts. $ cts. ets.
Brought forward. .................... 983,118 07 308,880 41 343,442 33 1,635,440 81

tS AND BREAKWATERS- Cotitinuedl4

Quebec-Concluded.

Ste. Anne des Monts Pier.... .............. 5,0(K 00
Ste. Aine du Saguenay Pier . ....... .... ........ 2,498 96
8t. Anicet Pir.. ... ........................... .......
St. F am ille P ier. ........... ...................... .. ....... .
St. François, Isle d'Orleans. ............ ........ . ..... ...
St. Jean........................ .... ....... ...........
St. Laurent........ .... .......................... 6,263 56
St. Michel de Bellechasse Pier .. .... ....... .. .. .... .
St. Sim éon Pier.................. ............ .... 4,55 00
St. Timothée Pier... ... ......... .............. . 998 47
Three Rivers Pier.. ... .......................... . 7,081 30

do Harbour.. .... ........ . .. ... ... 746 98
Trois Pistoles Pier. .... ... .... ............. 2,989 45

untario.

Beaverton Harbour. .......................... 6,4T5 46
Belleville Harbour Works....................... 100 0

do Dredging........................(,473 37
Big Bay, North Keppel .... . .
Burlington Bay Channel.. .................................
Cobourg Harbour.....................................
Georgian Bay-Removal Robertson rocks.............1,528 0
Goderich Harbour..... .................................
Harbours Generally .......................................
Kaministiquia River . ... ...................... 25,201 76
Kincardine Harbour.. .. .........................
Kingston Graving Dock

do Harbour.... 5,948 0
Kingville do ....
Little Current, Lake Huron.......................5,390 81
Little Nation River .. 5,00
Meaford Harbour .... ..................... 3,286 13
Midland do ... 7,721 8
Oakville do ................................ 9o8 49
Otonabee River...................... ........ 1,33001
Owen Sound Harbour.......................... 30,459 60

do do dredging entrance channel -89 38
Parry Sound Narrows....................... 4320 44
Penetanguishene .. ............................. 4,671 82
Port Arthur Harbour..........................36,990 38

do Elgin do
do Hope do

Portsmouth do . .
Rideau River, dredging North Branch..............2,657 55
River Ottawa, Narrows above Penbroke........... 1,516 25
Rondeau Harbour......... ....... ........
Saugeen River..................................10
Southampton Harbour........................ , 20
Nydenham River................................3008 60

<6,473 37

Troto Harbour....... .... ..................... ,. ..
Wiarton Breakwater ..... ......................... 8,777 44

... .........
635 10
999 30
748 09
500 82

............
999 89

... .......

. .......... |

2,065 00

4,002 57
...... .....

600 00

1,549 82
..... ...... ... ...
. . . . . . . . . . . . . .

747 68 ............
.......... .. .. .....
....... .. . ............

.... .. .. ...... . . .
........... .. .........
..... ..... ........ ...
.......... . .... ....,

. . .. . . .. .........
.. ........ ...... ....,

. . .. . ..... .....
...... .... .. ..... ...

1,000 00 .. .. .
2,948 30 ...... .
1,091 81 ...... ....

............ ......... ..

............ .... .......

... ........ ............
. .. . ..... ......

. .. .................

.. ........

............
...........

...... ......

...... ....

... . . . . . ..

702 04

.........
11,033 79

5,000
2,498

635
999
748
500

6,263
999

4,555
998

7,081
746

2,989

6,475
100

6,473
2,065

702
4,002
1,528

600
11,03.3
25,201

1,549
219,646

5,948
747

5,39O
5,500
3,286
7,721

958
1,330

30,459
589

4,320
4,671

36,990
1,000
2,948
1,091
2,6.57
1,516
2,000
1,600
5,966
3,008

95,009
8,777

Carried forward ...... ..... 1,498,378 47 328,768 79 355,178 16 2,182,325 42
[1891] 17
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55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 1-Continued.

Con-
struction

and
Inprove-
ments.

Staff
Repairs. and Main-

tenance.
Total.

$ ets., $ ets. $ ets. $ ets.

Brought forward.......... .......... 1,498,378 47 328,768 79 355,178 16 2,182,325 42

HARBOURS AND BREAKWATERS Concuded.

Harbours Generally....... ... . ................. ... .. . ... ........
Red R iver, Survey..... ... . . . ...... ..... .... .................. .....

North- West Territorir.

Harbours Generally.......................... .. ... ...................
Wascana Dam................. . . .. ... .. ... ............. 133 74

British Colluia.

Columbia River, above Golden ...............
do between Revelstoke and Arrow Lake
do mouth of Kootenav River andi

Boundary line......... . .. .. .........
Coquitlam River ........ . .. ....... ............
Cowichan River . .. ..... ..... ..............
Esquimalt Graving Dock.......... .............
F raser R iver .. .............. ....... . ... ...
Harbours Generally...........................
Nanaimo Harbour, Renoval of Nicol rock.. .....
New W estminster W harf .................... ..... .
Niconeckel River........... ................ ...
Skeena River .................................
Victoria Harbour....... ....... ..... ...

4,037 79 4,037 79
1,334 81 1,3,34 81

3,'223 81

4,989 97 . .. .. .... .... .. ....
5,141 43 .... ... ... ........ .

5,417 99
499 87

1,000> 36
2,639 65

21,162 47

4,982 61

503 (M)
1,255 33
f;,032 51

... ........ . . . . . .
.... .. ........ .. . . . .

. . . .. ..............
.. . ... . 12,725 90

.2.. . . . . . . . . . . . . . . .

.. . ... ..... 1,272 45

78,3 97
. . ... . ...

........ ...

3,223 81
133 74

4,989 97
5,941 43

5,417 99
499 87

1,000 36
15,365 55
21,162 47
1,272 45
4,982 61

783 97
503 04

1,255 33
6,032 51

HARBouRs GENERALLY ......

Dredges, repairs........ ... ............ . .......
D1redging Plant, Maritime Provinces.... $ 4,590) 75

do Quebec and Ontario ... 5,999 91
do British Cohnnbia . . 4,714 70

-- ' 15, 305 36

9,399 9; i 9,399 96

28,659 42 ........... 28,659 42

. 15,305 36

D)REDG ING.

Nora Xcotia.

Cheticamp..................8, ») 43
Mabou Harbour........... ... 5,117 16
Pictou, Dwyer's Wharf . ... 178 8

do Market do ...... 6,610 4
Tatamagouche... ....... 2,967 70
Traadie..... ...... 1,940 20

$18,173 3

Cascmnipec ................. $ 467 24
reek... . 7,208 48

9 7,675 72

Carried forw n 1.......... 25,440 35 1,20,109 0,2 , 2 >7,72 88 2ý313,627 W

[1891]

A. 1892

Naine of Work.

............

. . . . . . . . .

... .......

....... . .



55 Victoria. Sessional Papers (No. 8.),

APPENDIX No. 1-Continued.

Naine of Work.

Brought forward.. ... ....

D REDGING-Cnldd

New Brunucick.

Hanïpton ........ . ......... $1,092 97
Lanb's Point.. . . . .. .. 2,671 26
Perry's Point........... . . .3,148 43
Richiueto... ...... .. 811 10

Generally (printing).. ....... .. .....

Total Naritimie Provinces.. ....

Con-
struction Staff

and Repairs. and Main-
Improve- tenance.

ments.

e ets. $ ets. $ cts.
925,849 35 1,568,109 02 358,345 92 387,172 88

S7 723 76~
26 29

335940)

Qu ebec.

B'eauharnois .......... . 1,032 8$
Lachine. .. ... 836 65
Lake of Two Mountains. 2,749 19
Ottawa River, Shoals, &c. 924 15
River Nicolet................2,867 50
River Yamaska.... ..... 4,725 67
Ste. Anne de la Pérade. . 3,946 50
St. Placide, Ottawa River .. 416 73
St. ,Maurice, West Channel .. . 000

........... 2,6715
$29,677 42

2,867 50

owanville. . . ...... 285 00
G oderich ..... .............. 99 00
Kincardine...... ...... ..... 1,002 13
Newcastle ..... ............. 185 00
Otonabee River ... ... 953 40
Ottawa River . 2,23229
Pickering ... . 484 38
Point Edward . .. 6,237 10
Port Albert ..... . 33
Port Hope ................ 48 00
Rideau River, North Branch 188 00
Shannonville .. ............ 1,156 64
Trenton ....... .......... 2,993 69
Whitby ... ....... 625 64

5,016 33

Rec, River . . 716 4i
White Mud River ............ 5,284 93

British Columabia.

Fraser River . ... . .......... 4,709 -83
Victoria Harbour.... ... 9,975 83

GNxiAi SERvwICE ................ ..

Car ried forward ..........

8-2

822,675 25

15,001 54

14,685 66

2,888 93
109,528 20

...1,677,637 22

[1891]

Total.

S cts.
2,313,627 82

............ .109,528 20

358,345 92 387,172 88 2,423,156 02
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APPENDIX No. l-Continued.

Name of Work.

Con-
struction

and
Improve-

ments.

8 ets.
Brought forward............. .... 1,677,637 22

SLIDES AND BOOMS.

Saguenay District ... ..
St. Maurice District .............................
Ottawa District ........ . ............. . ..
Ottawa River, Mountain slide............$9,575 42
Ottawa River, reconst'n slide Calumet Falls. .. ....
Ottawa River, reconstruction works Des

Joachim, &c...... . ...... .......... .. ....
Madawaska River, new pier, &c., Little

Rapids ......................... 2,939 54
Petewawa River........... ............. 4,089 53
Black River .... .. .. .......... .. .. ... 240 71
Coulonge River. .. .. ......... ........ 308 00
Dumoine River..... ...... .. ........ 1,628 00
Gatineau ... ......... .. . ........... 2,452 09

774 21

... 06 ..

1 ,06i1
9,050

4,797

7n

Repairs.

$ ets.
358,345 92

2,247 23
6,638 78

41

81

333 74
4,995 13

N ewcastle ......... .. ... . .. . ............ . ..........

COLLECTION OF SLIDE AND BOOM
DUES.

Staff
and Main-
tenance.

$ ets.
387,172 88

1,080
17,155
24,900

Total.

8 ets.
2,423,156 02

4,102 (K0
23,794 45
24,900 35
1,061 79
9,050 41

4,797 81

333 74
4,995 13

21,233 29 I .I ..... 21,233 29
1,207 711 2,100 22 3,307 93

St. Maurice District .............. ...... $1,257 32
Ottawa District ... ........ .. .. .... 4,404 01
Newcastle District....... ............ 190 58

ROADS ANI) BRIDGES.

Oitrio.

5,851 91

100 0o

Ottawa Bridges, &c.
Cartier Square....................$ ;os
Chaudière Bridge .... .............. 2,392 83

do New Iron Truss Bridge .. 2 50
do Bridge Lighting ................... ....

Dufferin Bridge.. ... ..... 33
Maria Street Old Bridge .9. ....... 96

do New do ............ .70
Nepean Point ....... ..... .0
Wellington Street .......... 7,470 49 !

Y(>rk Bridge, over Grand River ................. 17M829 65

North - Wext Te'rritories.

Battleford Bridge, over Battle River....... .......
Belly River Bridge, Lethbridge. ..... .... ..
B ow do ..... ...... ........... ... ..
Old Man's River Bridge, Fort Maeleod ...........

TELEGRAPH LINES.

Nora Scoti.

Uape Sable
Cheticamp
Low Point.
Meat Cove.

8,518 41

. ... .. ... 9,204 3o

......... . 16,753 21

........... 40 00

. . ....... 2,417 88

9,204 30
16,753 21

40 00
2,417 88

.. .... . . 598 81
. .... .. .. .... 50 00

...... . ... .... 1,555 81
- 2,429.3 3,01200. ....... ..... ...... 3,012 00

Carried forward .. ......... . 2,429 35 1,749,530 05 389,672 93 446,880 00 2,586,082 98
[1891]

A. 1892

5,851 91

100 00)

1,622 70

8,518 41
17,829 65
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APPENDIX No. 1-Concluded.

Naie of Work.

Con-
struction

and
Improve-
ments.

Repairs.

Sets.
Brought forward...... .... $ 2.429 35 1,749,530 05

TELEGRAPH LINES-Conclud et.

Prince Edirard Island.

Prince Edward Island and Mainland--Subsidy

Neu- Brunsterick.

Bay of Fundy.............. $ 1,212 91
Escuminac. ................ 434 02
Grand Manan and Whitehead

Island .. .............. 1,136 57
--- 2,783 50

Quebec.

Anticosti Island-North Shore
Cable .... ......... .... $ 2,433 94

C rosse Isle Quar. Station .... 493 92
Magdalen Islands... . .. .. . 2,117 09
North Shore-Towards Pt. aux

Esquim aux....... ................
do East Bersimis. 4,013 81
do West do . 3,171 20

- --- 12.229 96
G ENERA LLY .............. ... . .... 11,677 57

Total Telegraph Lines, Lower St. Lawrence.....

(ntario.
Pelée Island...... . ...... ... .... ... .....

North- West Territorirs.

Tlelegraph lines generally......... . .. .. ...

British Columbia.

Ashcroft and Barkerville-Reconstruction. . ........
Bonilla Point and Cape Beale to Victoria..... ....

TvEL FG.RAPH SERVICE GENE RA LLY .......... .. ...

MISCELLANEOUS.

Agent and contingencies, British Columbia..........
Surveys and Inspections.... ................

doi and Plans of Governuient pro>erties ......
Extra Clerks preparing returns ordered by Parliament.

Totals... ....... .......... ...... ...... 1,784,945 67

$ ets. $ ets.' $ cts.
389,672 93 446,880 00 2,586,082 98

... . . .... 1,946 66 1,946 66

2,509 53 1........ .....

14,376 79 1 ........ .. I. .......... .

2,301 13

69 83 1. . . .

87 40

12,917 99
3,152 95

WRKS AUTHORIZED BY SPECIAL ACTSi
CF PARLIAMENT.

Quebec Harbour Improvements. ............ 50,600 00

Grand Totals...... .......... ......... 1,835,545 67

DEPARTMENT OF PUBLIC WORKS,
OTTAWA, 5th February, 1892.

[1891]

29,120 38

217 66

22,389 14

5,3134 65

9,460 61

.. . ........ 5,297 98
.. ....... . 15,752 30

....... . . 294 00
109 00

389,672 93 536,802 38

2,509 53

...... ... .... .. . 50,600 00

389,672 93 536,802 38 2,762,020 98

O. DIONNE,
Accountant.

A. 1892

Staff
and Main-
tenance.

Total.

• 14,376 79

2,301 13

29,120 38

287 49

22,476 54'

18,252 64
3,152 95

9,460 61

5,297 98
15,752 30

294 00
109 00

2,711,420 98
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APPENDIX No. 2.

REPORT OF THE OHIEF ARCHITECT.

DEPARTMENT OF PUBLIC WORKS, CANADA,
CHIEF ARCHITECT'S OFFICE,

OTTAWA, 11th January, 1892.
SIR,-I have the honour herewith to transmit report of the various works per-

formed under my charge, during the fiscal year ended the 30th June, 1891.
I have the honour to be, Sir,

Your obedient servant,
THOMAS FULLER,

Chief Architect.
E. F. E. Roy, Esq.,

Secretary, Department of Public Works.

PROVINCE OF NOVA SCOTIA.

ANNAPOLIS.

POST OFFICE, &C., BUILDING.

This building which was described in my report for 1889-90 has been completed,
fitted up, furnished, supplied with a hot water heating apparatus and occupied.

Plans, &c., prepared and work superintended by this Department.
Clerk of works, Mr. Chas. Jacques.
Contractors for building and fittings. Messrs. Rhodes, Curry & Co., Amherst, N.S.
Contractors for the heating apparatus, Messrs. Garth & Co., Montreal, P.Q.

ANTIGONISH.

PUBLIC BUILDING.

Sundry necessary repairs were made and the outside of the building repainted.
Clerk of works, Mr. John E. Turnbùll.

DART IOUTH.
PUBLIC BUILDING.

Negotiations for the purchase of a site are in progress.

HALIFAX.
DOMINION* BUILDING.

A granolithic sidewalk was laid complete.y around the building.
Repairs were made to the heating boiler, the plumbing, basement ceiling and

floor, roofs and eavestroughs, the drains were cleaned, the incandescent electric
light was installed throughout the ground floor. The Marine and Fisheries offices
were repaired. painted, renovated and carpeted. The Post Office Inspector's office
,was carpeted and the furniture repaired.

Clerk of works, Mr. John E. Turnbull.
[1891] 25
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EXAMINING WAREHOUsE.

Changes and improvements were made to the heating apparatus. The gauger's
office was added to and improved, and the roof was repaired.

Clerk of works, Mr. John E. Turnbull.

IMMIGRATION BUILDING.

This building which was described in my reDort of last year is completed, titted.
up, furnished with electric light and occupied.

Plans, &c., prepaied and work superintended by J. C. Dumaresq, architect,
Halifax, N.S.

Clerk of works, Mr. D. Grant.

NAPPAN.

EXPERIMENTAL FARM BUILDINGS.

Since the date of my last report the plumbing consisting of the w. c.'s, sinks,
&c., have been supplied to the superintendent s residence, under the supervision of
this Department.

NEW GLASGOW.

PUBLIC BUILDING.

Some pointing of stonework -and minor repairs have been executed. Inean-
descent electric lighting has been installed in the offices, and electrie beIls and speak-
ing tubes put in where required.

Clerk of works, Mr. John E. Turnbull.

PICTOUJ.

CUSTOM HOUSE.

Repairs were made to walls and roof, and to the interior of the building and
heating apparatus.

Clerk of works, Mr. John E. Turnbull.

QUARANTINE STATION.

The groands were enclosed by a substantial fence, and a road made through the
grounds from the highway to the hospital building.

Clerk of works, Mr. John E. Turnbull.

SYDNEY.

POST OFFICE, &C., BUILDING.

This building is completed and occupied.
Plans, &c., preparedand work supervised by this Department.
Clerk of works, Mr. T. E. Burchell, Sydney.
Contractors for the building. Messrs. Connor & Donald, Moncton.
Contractor for the fittings, Mr. Ronald Gillis.
Contractors for the heating apparatus, The Cape Breton Foundry Company.

TRURO.
PUBLIC BUILDING.

The pipe furnace being out of repair and unsuitable for the consumption of soft.
coal, was replaced by two sectional hot water furnaces. Repairs were made to brick-
work ; the savings bank office was supplied with additional fittings, and some
internal repairs were made.

Clerk of works, Mr. John E. Turnbull.
26 [1891]
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WINDSOR.

POST OFFICE BUILDING.

Some repairs and pointing to outside and repairs to inside were executed.
The ceilings were whitened, walls tinted and post office screen varnished.
Clerk of works, Mr. John E. Turnbull.

PROVINCE OF NEW BRUNSWICK.

BATHURST.
PUBLIC BUILDING.

The drains weie overhauled and the discharge end changed and protected fronr
damage by ice or stoppage, the plumbing was improved and additional ventilation
provided; storm sashes were provided for first floor.

Repairs were made to heating, pointing, and new glass dial for clock and fire
buckets supplied.

CARLETON.
POST OFFICE.

Owing to the action of the spring tide, water entered the cellar and caused thye
settling of the filling and falling in of the concrete floor, the breaking of the terra-
cotta drain pipes, and the destruction of the water closets. The sewer was relaid
with 4-inch cast iron pipe; a new water closet was put in and a brick arched floor
constructed.

A change in grade of street necessitated new granite steps to main entrance.
Works carried out under tbe supervision of Mr. W. J. McCordock, C. E.

DALHOUSIE.
POST OFFICE.

A plentiful supply of water was obtained by two outside wells and an inside-
brick tank with pipe connections and pump; and all necessary plumbing, basins,
sinks, &c., were furnished and connected with the water supply and drainage.

Works carried out under the supervision of Mr. Jno. E. Turnbull, clerk of
works.

CHATHAM.
Minor damages produced by neighbotiring fire were made good and minor

repairs effected under the supervision of Mr. Jno. E. Turnbull, clerk of works.

FREDERICTON.

PO8T. OFFICE, &C., BUILDING.

The hot air heating apparatus was removed and replaced by a hot watev'
apparatus.

Plans, &c., prepared and work supervised by this Department.
Clerk of works, Mr. F. S. Hilyard.
Contractors for heating, Messrs. Garth & Co., Montreal.

MONCTON.

POST OFFICE.

The tubes of the furnace being completely worn out have been retubed wit1y
brass tubing, under the supervision of Mr. Jno. E. Turnbull, clerk of works.

[1891] 27
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PARTRIDGE ISLAND (ST. JOHN).
QUARANTINE STATION.

A new enclosure fence bas been made around the grounds, the hospitals have
ueen whitened, and, in part, painted, under the supervision of Mr. Jno. E. Turnbull,
eterk of works.

SACKVILLE.
PUBLIC BUILDING.

Negotiations for the purchase of a site are in progress.

ST. JOHN.
CATTLE QUARANTINE.

Sheds and fences, in accordance with the requirements of the Department of
Agriculture, were erected at the Old Penitentiary grounds for the cattle quaran-
tine service.

CUSTOM IIOUSE.

A new asphalte floor was laid in boiler room. The hoist was supplied with
larger shafting, new mitre gear wheels, new platform and iron braces and repaired
throughout. In the middle of the building the Customs Long Room, the rooms of
landing surveyors, entering and clearance warehousc, gaugers and tide surveyors
had woodwork set up, plastering repaired, ceilings cleaned and walls and woodwork
cleaned and painted; and in the south wing the rooms of the Marine and Fisheries
Agent, Inspector of lights, Master an Mates examination. and those of the Steamboat
Inspector and Boiler Inspector treated in the same manner.

Repairs were made to signal mast, heating and plumbing, electrie bells, locks,
hinges and furniture.

Works executed under the supervision of Mr. W. J. McCordock.

MARINE HOSPITAL.

Repairs were made to sewer, galvanized iron roof, closets and urinals, water
pipes, batteries, bells, &c. The gas metre was changed in position. Some new pipes
were put in hot water heating furnace and a portion of the mains in basement
covered with folt. The iron roofs, gutters, cornices, sashes and frames were painted
and the front door varnished.

Work carried out under the supervision of Mr. W. J. McCordock, C.E.

POST OFFICE.

Ventilating pipes were provided from parcel post office to main ventilating
shaft. The two inside porches of side doors were removed and an enlarged inside
porch to main entrance provided. Ten water closets, obsolete pattern, were removed
and replaced by others of improved pattern; new urinals on all flats arranged with
acting flush tanks were put in, and the water supply to basins and drinking taps was
taken directly from main supply pipe. The 9" torra-cotta main sewer pipe and 6"
branches were removed an'd replaced by an 8" cast iron main with cast iron
branches.

Repairs were made to bells and speaking tubes, hose, plumbing. gas, water and
steam pipes. The Chief Inspector's office was furnished with chairs, linoleum and
mats.

Works carried out under the supervision of Mr. W. J. McCordock, C.E.

SAVINGS BANK.

The outside brick and stonework was pointed. New iron tops were fitted on
chimney and painted. The wood strips were removed from outside of sashes and the
glass secured with points and putty. The division wall between club and bank pro-
2S [1891]
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perty and the wall on Canterbury street were repaired and pointed. All sashes and
frames, as well as the flagstaff, were painted. The inside woodwork was set up, the
plastering repaired, the ceilings cleaned, and in the two upper flats the walls and
woodwork were cleaned, painted, grained and varnished.

Repairs were made to gas and water pipes, and new blocks and halyards
furnished flagstaff.

Works carried out under the supervision of Mr. W. J. McCordock, C.E.

PROVINCE OF PRINCE EDWARD ISLAND.

CHIARLOTTETOWN.
DOMINION BUILDING.

An iron enclosure fence was put up around the grounds. The furnacp, drain
and tank were repaired and the woodwork painted.

Supervising architect, Mr. W. E. Harris.

PROVINCE OF QUEBEC.

AYLMER.
POST OFFICE.

A tower clock was placed in the attic, having one skeleton dial on the front
gable; the facing brick having in some cases disintegrated, were taken out and
replaced by new; a fireproof safe was supplied for the postmaster's use, and the
pump repaired.

Plans, &c., prepared, and work carried out under the, supervision of this
Department.

Contractor for clock, Mr. E. Chanteloup, Montreal.

CHICOUTIMI.
MARINE HOSPITAL.

The drain referred to in last year's report was continued into the river and a
cribwork built for its protection, the ground and first floors of the covered way were
painted; a new stairway of 84 steps was built and a new water tank provided.

Work done under the supervision of this Department.

COATICOOK.
PUBLIC BUILDING.

Storm sashes were supplied for all windows, and minor repairs executed.

FRASERVILLE (RIVIERE DU LOUP).
POST OFFICE, &C., BUILDING.

This building which was described in my report of last year has been in progress
since then and it is expected will be roofed in by the coming autumn.

Plans, &c., prepared and work superintended by this Department.
Clerk of works, Mr. Elzéar Marquis, F'raserville.
Contractor, Mr. Alfred Lortie, Quebec.

(;ROSSE ISLE.
QUARANTINE STATION.

Western Division.-Three compartments of the washhouse building each 24
feet by 24 feet were fitted up as lavatories anti one compartment 18 feet by 24 feet
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as a laboratory. Each lavatory compartment contains 6 bath rooms and 8 water
closets, having galvanized iron floor, partitions and doors and galvanized wire
mesh ceiling. The baths are connected with a hot water tank, supplied by a hot
water heater, and the baths and closets with cold water from a tank supplied by a
hand pump. The laboratory is fitted up with sinks, tables, shelving, &c. A fence
81 feet long was constructed to render the entrance to the women's compartment
private.

Two semi-detached kitchens 30 feet by 10 feet were built in the rear of the
police sergeant's clock, and doors of communication made thereto from the buildings.
The Protestant parsonage and outbuildings were repainted outside.

Middle Division.-The stairway halls of the superintendent's residence were
painted and a new wardrobe constructed in one of the bedrooms.

The well house was renewed.
An addition was made to the kitchen ofone of the boatmen.
Eastern Division.-In the 5 tenements occupied by the hospital corps the plaster

was repaired, the walls coloured and the ceilings whitewashed and the inside wood-
work painted two coats.

A wood shed 24 feet by 16 was built at the east end of the steward's quarters,
.and in the rear two sheds 18 feet by 12 feet and 16 feet by 12 feet respectively.

About 380 feet 6f enclosure feneing, including two small gates, were constructed
around the bleach ground, and a new winter sash and frame was provided for the
disinfeeting house.

Plans, &c., prepared and work carried on under the supervision of this Depart-
ment.

Contractors for plumbing, Mr. Geo. T. Philips and Mr. James Maguire.
Contractor for Lhe remaining works, Mr. Ferdinand Poitras, Quebec.

ilULL.
POST OFFICE.

The internal walls were tinted and the ceilings whitened ; a hot water system
for bath and sinks was put in, and plumbing repaired.

LACHINE.
POST OFFICE, &C., BUILDING.

This building, which was described in my report for last year, is nearly coin-
pleted and tenders aie about to be called for the Post Office tittings.

Plans, &c,, prepared and work supervised by this Department.
Clerk of works, Mr. Jos. Mettayer, Lachine.
Contractor, Mr. Jos. Fitzpatrick, Joliette.

MONTREAL.
CUSTOM HOUSE.

The old wooden skylight over central hall having become leaky and dangerous
.was replaced by one of iron. Four pan closets and two wasb-out urinais were taken
out and replaced by closets and urinals of more app roved pattern, having tiled
floors and marble divisions between urinals; and the Ilead w. c. pipe was takeU. out
.and roplaced by heavy cast iron pipe. Owing to the new shed darkening the
rotunda of the Custom bouse and the engineer's kitchen, further gas fittings had to
be suppîied. A new speaking tube was put in to communicate between collector's
,office and surveyor's office. Minor repairs were made to hardware, plumbing. &c.

Superintending architect, Mr. James Nelson, Montreal.

JKAMIINiNG WAREHOUSE.

The McGill and Common streets sidewalks were renewed. New wire ropes were
put in store hoist and grocesy.hoist.; hptches and cage were repaired, and new oak
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floors put in drug hoist and dry goods hoist; the fancy goods hoist was provided
with a new steel drum and repaired, and a new steel shaft with extra hanger was
provided for the express hoist. The elevator gangways were repaired and furnished
with new angle irons. A new ash waggon and shoot therefor was furnished and the
track altered and stayed with rods. The galvanized iron gutter in the middle of
roof was renewed. The iron drain pipe of the hardware department was renewed, a
new heating coil was put in for the assistant appraiser of drugs and chemicals, a
new galvanized iron tank put in, and minor repairs done to boiler fittings, plumb-
ing, &c.

Superintending architect, Mr. James Nelson, Montreal.

INLAND REVENUE OFFICES.

Six water closets of obsolete pattern were taken out and replaced by others of
approved pattern with ventilator pipes, &c., complete.

To prevent dampness and entrance of water. the flooring of the basement was
taken up, and a bed of concrete made and double wood floor laid, involving the
taking up and replacing plumbing, base, &c., re-hanging doors, repairing plastering,
cleaning, tinting, painting, &c.

Works carried out under the supervision of Mr. A. Raza, architect, Montreal.
POST- OFFICE.

In accordance with a request fron the Post Office Department a cast iron stair-
way, giving a more direct communication between basement and ground floor, was
constructed, and the unfinished basement was altered, fitted up and furnished for a
distribution office.

The large elevator was supplied with a new gangway, new valves in pump
chambers, new spindles, new Peet valve and new wire ropes; the valve chest was
repaired and marline put on stopper rope. The letter elevator had a new beit and
marline on stopper rope. In inspector's suite a new urinal was put in, the w. c.
eleaned and plumbing repaired.

Sundry repairs were made to drain pipes, gas pipes, water pipes and plumbing.
Superintending architect, Mr. James Nelson, Montreal.

QUEBEC.

CULLERS' OFFICE.

Additions were made to the heating and plumbing.

CITADEL-HIS EXCELLENCY'S QJARTERS.

A new summer house was erected on the terrace; the floors of the upper room
and tennis court relaid; the inside woodwork cleaned, :epainted and repaired; the
walls repaired and papered; new carpets were supplied for drawing-room and pas-
sage; a movable porch was built at entrance; electric bell service was extended; the
band-room was enlarged; repairs were made to plumbing and stoves; and the base-
ment and coachman's quarters were distempered.

A tent was fitted up in summer house on terrace; the ball-room was decorated,
and repairs made to range, furniture, &c.

Work done under the supervision of this Department.

EXAMINING WAREHOUSE.

Masonry around windows and doors and the setting of fi ames were pointed in
cement; a flagstaff, with hatch and railing, were constructed on roof, a small ,ky-
light put in, the plumbing put in good repair, and some minor work done to
boiler, &c.

POST OFFICE.

Two galvanized iron chimney tops to furnace flues provided; repairs were
made to the money order and stamps safe door, plumbing work, ceiling of care-
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taker's rooms, gas fixtures and inspector's office fittings. A letter and newspaper
shoot was put in1

RICHMOND.

PUBLIC BUILDING.

Negotiations for the purchase of a site are in progress.

ST. HENRI.

POST OFFICE.

A contract for the erection of this building on part of lot 1925, Notre Dame
street, was entered into on 13th October, 1890. It is to have a frontage of 43 feet 6
inches, by a depth of 33 feet 6 inches, and have two stories, basement and cock loft.
The front and flank walls are to be stone and the rear wall brick; the partitions,
floors and roof to be of wood. The ground floor is to be occupied as a Post Office,
and the first floor as caretaker's apartments, excepting a room for the Inland Revenue
and w. c.

Plans, &c., prepared by this Department.
Local architect, Mr. Alph. Raza, Montreal.
Contractors, Messrs. Frigon & Peltier.

ST. HYACINTHE.

POST OFFICE, &C., BUILDING.

On 19th May, 1889, a site was purchased having a frontage of 81 feet 6 inches
and 133 feet 3 inches on Girouard and St. Joseph streets, respectively, and on 19th
July, 1890, a contract for the erection of the building was entered into. The build-
ing is to be 56 feet by 48 feet, and have a sub-basement and basement of stone, sur-
mounted by two stories faced with stone and a mansard attie, the floors, partitions
and roof being of wood. On the street corner is to De a square tower, 16 by 16, 4
stories above ground. The sub-basement is for the furnace and fuel; the upper
basement for examining warehouse, gas inspection and weights and measures; the
ground floor for the post office; the first floor for the Customs and Inland Revenue
offices; and the attie for caretaker's apartments.

Plans, &c.. prepared by this Department.
Clerk of works, Mr. Jos. Chenette.
Contractors, Messrs. Lortie.& Naud.

ST. VINCENT DE PAUL.

PENITENTIART.

The following works were carried out by convict labour under the supervision of
this Department.

West Dormitory Wing.-This building has been supplied with stean heating
coils connected with the heating boilers. The number of coils appears to be 132 not
120 as stated in my report of last year.

Boundary Wall.-550 ft. lin. of this wall which was described in my report of
last year, are built togetherwith thewall of the circular angletower, 16 feetdiameter,
to contain the stairs by which the guards are to scale the wall. The Stone was brought
from the quarries 2 miles distant, for its speedy delivery 4 large derricks and ,
additional tramway trucks were made and used.

North Lodge and Gatehouse.-This building th rough which are to pass aIl supplies
and ail building material required inside the gates, which is to contain dwellings for
two gatekeepers, has been commenced and is now in progress.

Chaplain and Chief Keeper's Outbuilding.-A stable and a wood shed each 18 ft.
by 20 ft. of wood have been built.
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Fencing.-An open paling fence 250 ft. in length and 6 ft. in height enclosing
the grounds at the engineer's quarters being beyond repair was replaced by a new
one of the same style, and a fence of similar height about the back grounds and
garden of warden's residence 120 feet in length of which was built during this fiscal
year and 150 ft. in the previous one.

Water Supply.-To supply water for the building operations and for better
heating the workshops, an additional 30 H. P. boiler was supplied.

Hospital.-A sulphur bath and w. c. were put in.
Repairs.-The original prison buildings and old outbuildings were extensively

repaired, the tin roof covering of the original prison building and that of the smith's
shop were removed and replaced by galvanized iron and the outside stone wa1ls
pointed in cement.

Painting.-The window and door frames, sashes, door and ail exposed woodwork
of the prison buildings and the exterior woodwork of eight dwellings, known as
guards' cottages, have ail been painted, and the exposed ironwork, such as window
barriers, cell doors, steam-piping, &c., w.erc japanned.

The eight guards' cottages, owing to their exposed position facing the north, were
each supplied with an entrance porch.

Plans, &c., prepared and work supervised by Mr. Jno. Bowes, superintending
architect.

ST. JEROME.
PUBLIC BUILDING.

The Customs offices were fitted up and furnished, and sundry repairs doue to
plastering.

THREE RIVERS, PLATON.
The retaining wall was repaired and pointed.
Superinteuding architect, Mr. J. A. Pothier, Three Rivers.

THREE RIVERS.

CUSTOM HOUSE.

The shingled roof was repaired.
Superintending architect, Mr. J. A. Pothier, Three Rivers.

JOLIETTE.
POST OFFICE, &C.

The Customs offices were supplied with furniture; a portion of the yard was
fenced off, and some usual and ordinary repairs executed.

VALLEYFIELD.
POST OFFICE.

A building was leased by the Department and altered to suit the requirements
of the Post Office Department, under the supervision of this Department.

Contractors, Messrs. Bélanger & Préfontaine, Valleyfield.

PROVINCE OF ONTARIO.

ALMONTE.
POST OFFICE, &C., BUILDING.

This building which was described in a previous report has been fitted up, fur-
Dished, supplied with a heating apparatus and occupied.

Plans, &c., prepared and work supervised by this Departwent.
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Clerk of works, Mr. Andrew Bell, Almonte.
Contractor for the construction of the building and fittings, Mr. Robert Cameron,

Almonte.
Contractors for heating apparatus, Messrs. Dunlop & Chapman, Pembroke,

Ontario.
BRAMPTON.

POST OFFICE, &C., BUILDING.

The Customs offices were fitted up and furnished ; gas fittings were supplied
and a granolithie sidewalk laid on the street front under the supervision of this
Department.

BROCKVILLE.
PUBLIC BUILDING.

In accordauce with the regulations of the Board of Service Commissioners the
w. c., urinals, wash-basins, sinks, &c., were separately trapped and ventilated, and
various incidental alterations and improvements made in the plumbing of the
building.

CARLETON PLACE.

POST OFFICE, CUSTOM HOUSE AND INLAND REVENUE OFFICES.

On 9th December, 1890, a contract was entered into for the construction of this
building on part of lot 8, section'D, having a frontage of 60' by a depth of 104' 6."
The building is to be of stone, two stories, basement and attics, 45' by 48', with a one-
story brick annex 31' by 21' in rear, and having the floors, partitions and roofs of
wood The basement is for furnace and fuel rooms, the ground floor of main build-
ing for Post Office purposes and the annex for an examining warehouse.

Plans, &c., prepared by this Departinent.
Clerk of works, Mr. Andrew Bell, Almonte, Ont.
Contractor, Mr. R. Cameron, Almonte, Ont.

COBOURG.
POST, OFFICE, CUSTOM IOUSE. &C.

Further works of plumbing were effected; hose was supplied, and arrangements
for the fitting up and furnishing of the Customs offices are being made.

GANANOQUE.
CUSTOM HOUSE.

Owing to the offices being damaged by fire, repairs and new furniture were
required and supplied.

GODERICH.
POST OFFICE, &C., BUILDING.

Building completed and occupied.
Plans, &c., prepared and work supervised by this Departmont.
Supervising architect (since decease of Mr. G. F. Durand) Nr. Joseph Henry,

London.
Clerk of works, kir. Edward Sharman, Goderich.
Contractors for building, Messrs. Tambling & Jones, London.
Contractors for heating apparatus, Messrs. Garth & Co., Montreal.

GUELPH.
POST OFFICE.

The basement walls were kalsomined, and ordinary and usual repairs effected.
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HAMILTON.
POST OFFICE, &C., BUILDING.

Minor repairs were made to examining warehouse and main building roof; a
new cable was put in elevator machinery; a pigeon-hole case was supplied examin-
ing warehouse; some locks, hinge4, glass, door-springs. window-shades, linoleum, &c.,
were supplied.

OTTAWA.

CENTRAL EXPERIMENTAL FARM.

During the fiscal year the following buildings were constructed:
A one-story wooden dairy, comprising a working room 30 ft. by 18 ft., a cheese

room 20 ft., an engine room 9 ft. by 10 ft., an ice-house 24 ft. by 18 ft., and two
refrigerators 9 ft. by Il ft.

An engine house of wood, 35 ft. by 15 ft.
A one-story wooden piggery 81 ft. by 24 ft., containing a feed room 24 ft. by

20 ft., and two rows of seven styes each, divided by a passage.
The fence on the line of the railway passing through the farm was taken down

and replaced by one similar to that enclosing the farm.
General repairs were made to buildings and fence.
Work done under the supervision of this Department.
Clerk of works, Mr. Wm. Davidson.

EASTERN BLOCK, DEPARTMENTAL BUILDING.

The corridors of basement and first floors were cleaned, tinted and painted, and
the covering of the boiler-house was renewed.

Works carried on under the supervision of this Department.

GEOLOGICAL MUSEUM.

The roofs of caretaker's bouse, store room and woodshed were renewed and the
walls painted.

GOVERNMENT HOUSE.

The walls'of the conservatory being out of plumb and dangerous and the plates
decayed new ones were placed outside of them and connected by iron rods, by which
means the walls were made upright and the building secure from spreading, and
posts put in to support the ridge ventilator; 150 feet of plant tables which had
become decayed were replaced. (Note-The word "conservatory " in report of last
year should have been " giapery.")

625 lineal feet of 7 feet fence on McKay street and Bay road were rebuilt.
A tile drain 85 feet in length was laid from the rear of the Gate Lodge across

the roadway to edge of cliff to carry off surface water.
The gravel roof of the studio was renewed, the bathroom No. 10, first floor, was

divided from w. c.'s by a wood partition ; the plastered ceiling of the tennis court
sheathed with narrow V-jointed pine, painted white.

Fallen portions of the plastered ceilings and cornices were made good, and the
brick work of furnaces and outside brick walls repaired.

At the curling rink a new stair was built from ground floor to refreshment
room, and the waiting room ceiling sheathed with V-jointed stuff, stained and
varnished.

The front wall of the guard roon being decayed was taken down and rebuilt.
A new sanitary closet was fitted up in the basement of the cottage.
At the stables the messrooni was enlarged to double its former size, and a shed

for firewood constructed.
Partial renewals of timber of Bay road bridge and sidewalks of ground were

made.
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All broken glass was renewed in conservatories, vinery, and buildings generally,
as well as in double windows.

Repairs were made to the box drain of stable, the toboggan slide, house furni-
ture, blinds, curtains, &c., &c.

1,850 sup. yards of distempering, 1,750 sup. yards of painting, and 1,150 sup.
yards of papering were done throughout the house, cottage and stables; 665 yards of
new carpet were supplied an'd laid in ground and first floor corridors of the house
and in oval roon No. 1, the old carpets taken up being used elsewhere; 34 yards of
cocoa matting were laid in passages, and 24 rugs and mats supplied. All the carpets
and matting throughout were taken up, cleaned, repaired and relaid.

A large quantity of china and glassware was provided to bring the stoek up to
the standard, and the remainder of the dinner china forimerly used sent toQuebec for
use at His Excellency's quarters there.

The worn-out articles of linen were replaced by others; the kitchen coppers were
retinned, the flags were renewed and repaired from time to time; loose covers in cre-
tonne were provided fordrawing-room chairs, and some lounges and chairs re covered.

The lawns, conservatories, gardens and grounds have been efficiently kept.
Work carried out under the supervision of this Department.
Clerk of works. Mr. Wm. lutchinson.
Contractors for maintenance of grounds, &c., Messrs. Sorley & Sims.

MAJOR'S HILL PARK.

The contractor having maintained the grounds to the satisfaction ofthis Depart-
ment a further contract for a period of three years was entered into.

Contiactor, Mr. L. Garello.

PARLIAMENT BUILDING.

The walls of the Library were pointed. The skylights over House of Conimons
and Senate Chambers were repaired; the roofs of the boiler-house were recovered
and the w.c.'s, &c., repaired, under the supervision of this Department.

NEW DEPARTMENTAL BUILDINGS, WELLINGTON STREET.

Rooms for the occupation of the Census brandh of the Departnent of Agricul-
ture were fitted up and furnished, and furniture supplied to the Post Office Depart-
ment, the Department of Indian Affairs and the Department of Agriculture, under
the supervision of this Department.

PARLIAMENT GROUNDS.

The grounds having been maintained efficiently and to the satisfaction Of this
Department, a further contract for a period of three years was entered into.

Contractor, Mr. N. Robertson, Ottawa.

PRINTING BUREAU.

The Parliamentary distribution was fitted up and a complete electric light
plant with 500 lights installed.

Plans, &c., prepared and work supervised by this Department.
Superintending architect, Mr. J. P. M. Lecourt.
Clerk of works, Mr. H. L. Pinard.
Contractor for building and fittings, Mr. Jno. E. Askwith, Ottawa.
Contractor for electric lighting, dessrs. Ahearn & Soper, Ottawa.

PUBLIC BUILDINGS, REPAIRING STREETS, &C.

Scraping, cleaning and repairs were done the roadways of East and West Canal
streets, Nepean Point. roadway, Wellington, Bank, Metcalfe, Elgin and St. Patrick
streets, Major's Hill roadway, Little Sussex street, also the yards of the Printing
Bureau, Museums, Post Office and old Pump House. The sidewalks and crossings
of Wellington street, Cartier Squaie, St. Patrick street and at the Museums were
repaired; the grass at Geological Museum and Cartier Square was kept clipped;
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and the ashes were removed from the Langevin Block, Museums and Printing
Bureau.

The various roadways, sidewalks, footpaths, roofs and yards were kept clear of
snow during the wînter.

SUPREME COURT ADDITIONS.

A contract was entered into on 28th October, 1890, for an extension of the
aforesaid building northerly 71 feet in length by 47 feet in breadth, the extension
to be two stories, basement and attic and corresponding finish and detail with the
present building. There are to be on the ßrst floor, six rooms for judges, a messen-
ger's room and w.c.'s; and on the ground floor a waiting room, a spare room and a
room each for registrar, messengers, reporters, Bar and Attorney General.

Plans, &c., prepared by this Department.
Contractor, Mr. Wm. Stuart, Ottawa.
Clerk of works, Mr. J. L. Pinard.

WESTERN BLOCK, DEPARTMENTAL BUILDING,

That portion of the attics extending northward from the eastern entrance
stairway was partitioned otr, forrning a double row of offices separated by a corridor,
required by the Mounted Police Department, were finished and furnished. The cor-
ridors of the western extension were cleaned, tinted and painted, and the cement
floors throughout the building repaired. The roof covering of boiler-house was
recovered.

Works carried out under the supervision of this Department.

VICTORIA HALL.

The skylights were renewed and painted, under the sulervision of this Depart-
ment.

ORILLIA.

PUBLIC BUILDING.

Plans are about to be prepared by this Department for this building, which is to
be situated on the northerly 75 feet of lot No. 6 survey, measuring 75 feet on Peter
street by 105 feet: a site presented to the Government by the Corporation of Orillia.

PETER BOROUG F.
CUSTOM HOUSE.

A site was obtained consisting of lot No. 1 south of Charlotte street and east of
George street measuring 80 feet by 114 feet; and on 26th August, 1890, a contract was
entered into for the construction of a Custom house building thereon. The building
is to have brick walls with stone dressings and foundations, and consist of main build-
ing 34 feet by 50 feet having two stories, basement and attic, with a one-story annex,
31 feet by 17 in rear. The basement is to bo for furnace and fuel rooms, the ground
floor for Inland Revenue Offices, examining warehouse and water closet, the first
floor for the Customs Offices and the attie for the caretaker's apartments.

Plans, &c., prepared by this Department.
Architect, Mr. Jno. E. Belcher.
Contractor, Mr. Jno. E. Askwith.

PETROLEA.

POST OFFICE, &C., BUILDING.

A site has been purchased on the corner of Petrolea and Wingfield streets with
frontage of 60 feet and 150 feet respectively.
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PORT ARTHUR.
POST OFFICE.

Negotiations with a view to obtain a site are now in progress.
Plans for this building are in course of preparation, and it is expected that

tenders will be called for at an early date.

PR ESCOTT.

POST OFFICE, CUSTOM IOUSE AND INLAND REVENUE OFFICES.

Buildings completed and occupied.
Plans, &c., prepared and work superintenjed by this Department.
Clerk of works, Mr. David Barr, PreLcott.
Contractors for the building and fittings, Messrs. Cairns, Ward & Steele, Prescott.
Contractor for heating apparatus, Mr. Ellswood Smart, Brockviile.

SMITI'S FALLS.
PUBLIC BUILDING.

Negotiations for the purchase ot a site are in progress.

STRATFORD.

PUBLIC BUILDING.

Repairs to the roof, carpenter work, painting and masonry were made.

ST. TIHOMAS.

PoST OFFICE, &C., BUILDING.

Repairs to plumbing and roof were effected.
Supervising architect, Mr. W. Whale.

TORONTO.

CUSTOM HOUSE.

The plumbing throughout was remodelled, sundry works in[connection there-
with and minor alterations and repairs were done to building and heating apparatus.

Superintending architect, Mr. D. B. Dick.

DRILL 'HALL.

Plans, &c., for this building are in grogress.

EXAMINING WAREHOUSE.

Exhaust pipe was extended over roof of building, block pavement was repaired,
heating coils in appraiser's office altered and sundry general repairs were effected
under the supervision of Mr. D. B. Dick, architect.

INLAND REVENUE OFFICES.

Repairs were made to heating apparatus, connections of hot water boiler, &c.,
under the supervision of this Department.

POST OFFICE.

The heating apparatus mains in basement were taken down and rearranged, the
building was wired for incandescent electric lighting; the interior was repainted and
cleaned and rekalsomined; a new hardwood floor was laid in main office, and sundry
alterations and repairs effected.

Supervising architect, Mr. D. B. Dick.
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PROVINCE OF MANITOBA.

BRANDON.
EXPERIMENTAL FARM BUILDING.

The works referred to in my report of last year are completed and the buildings
occupied.

POST OFFICE.

This building is nearly completed, and is furnished with a hot water heating
apparatus, but is not yet fitted up or furnished for occupation.

Plans and specifications prepared by this Department.
Superintending architect, Mr. W. R. Marshall, Brandon.
Clerk of works, Mr. F. J. Chubb.
Contractor, Mr. James Hlanbury, Brandon.

WINNIPEG.

IMMIGRATION BUILDING.

On 3rd September, 1890, a contract was entered into for its construction.
The building is 30' x 126' 8", of wood, two stories and attics, with a kitchen in

rear, and having a stone basement under all. The basement is to contain a wash
room, a fuel room, bath rooms, water closets and store rooms, the ground floor men
and women's wards, kitchen, intelligence office, agents and assistants offices, &c.,
the first floor men and women's wards, dressing rooms, store rooms and baggage
rooms.

Plans, &c., prepared by this Department.
Resident clerk of works, Mr. D. Smith.
Contractors, Messrs. Parker & Charles&orth.

POST OFFICE.

Additional lock boxes were supplied; the steam boiler in basement was bricked
in; repaits. were made to plaster, painting, &c., and a large number of minor works
o)f alteration and repairs effected under the supervision of this Department.

Clerk of works, Mr. D. Smith, Winnipeg.

ST. PAUL'S.

INDUSTRIAL SCHOOL.

A fire protection apparatus, as well as hose, hose-reels, &c., were provided.

NORTH-WEST TERRITORIES.

CALGARY.
BARRACKS.

A wash room was formed in basement and a drain taken therefrom to river.
Clerk of works, Mr.,H. D. Johnson, Calgary.

COURT HOUSE.

The heating apparatus referred to in my report of last year was completed;
the floor of the boiler room was lowered, a cesspit and drain put in; the Court
room, Sheriff's office, Clerk's office, &c., fitted up, and the entire building furnished.

Plans, &c., prepared and work supervised by this Department.
Clerk of works, Mr. H. D. Johnson, Calgary.
Contractor for heating apparatus, Mr. W. _D. McDonald, Winnipeg, Man.
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INDIAN HEAD.

EXPERIMENTAL FARM BUILDINGS.

Three outside latrines were built; a windmill and pump was supplied, also
materials for a granary and a stable.

LETHBRIDGE.

BARRAC KS.

The hospital kitchen referred to in my report of last year was completed ; a
tank over bath roon with hot and cold water service was put in, and sergeants' mess
room and sergeant-major and quartermaster-sergeant's rooms were lined and ceiled
with building paper, and 1 in. dressed lumber, oiled and varnished.

PlaiIs, &c., prepared and work carried out under the supervision of this Depart-
ment.

Clerk of works, Mr. H. J. Peters, Regina.

MACLEOD.

BARRACKS.

A new bake-oven and a blacksmith shop were built, also a house in corral west
of barracks. The south end of quartermaster's store was fitted up as a canteen;
"Il H " stable walls have been gutted, new floors, divisions and doors put in and a saddle
room wing built, and " D " and "Il H " Divisions' barracks were re-sided. All the works
were done by police labour, under the supervision of this Department.

OUTPOSTS.

A one and one-half story stand-off detachment house, 24 feet by 30 feet, with
kitchen lean-to, 14 feet by 14 feet; aiso, saddle and oats room, 14 feet by 16 feet ;
stable, 24 feet by 72 feet; latrine and hay corral were built by police labour, under
the supervision of this Department.

Clerk of works, Mr. l. J. Peters, Regina.

MAPLE CREEK.

MOUNTED POLICE BARRACKS.

The wing of a proposed new hospital, consisting Of one ward 16 ft. by 30 ft. of
wood on a stone foundation, to be used as a surgery and bath room with cellar and
tank, a kitchen lean-to 12 ft. by 18 ft. and a sick stable 22 ft. by 32 ft., were erected
under the supervision of this Department.

Clerk of works, Mr. H. J. Peters, Regina.

MOOSOMIN.

COURT HOUSE.

Building completed and occupied.
Plans ppepared and work carried out under the supervision of this Department.
Clerk of works, Mr. Chas. Taylor, Moosomin.
Contractors, Messrs. Williams & Willoughby, Regina.

POLICE BARRACKS GENE RALLY.

Various and numerous repairs and renewals, not elsewhere enumerated in this
report, were carried out by police labour at the Police posts at Prince Albert,
Battleford, Fort Saskatchewan,. ,St. Albert, Calgary, Fort Macleod, Lethbridge,
Maple Creek and Regina, also at the Wascana dam, under the supervision of this
Department.
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QU'APPELLE.
IMMIGRANT BUILDING.

The court room and offices referred to in my report of last year are being fitted
up in this building and supplied with furniture, stoves, stovepipes, flagpole and flag.

Clerk of works, Mr. H. J. Peters, Regina.

REG INA.
BARRACKS.

An elevated tank to hold 50,000 imperial gallons for fire protection has been
completed ready to receive water. The cellars of the two main barrack buildings
were refloored with 2 in. plank and gravel, all the coal shoots enlarged and truss
rods of girders tightened.

Plans, &c., prepared and work carried out under the supervision of this Depart-
ment.

Clerk of works, Mr. H. J. Peters, Regina.

COUNCIL CHAMBER-NEW OFFICES.

On 17th June, 1890, a contract was entered into for this building, which is now
nearly conpleted. It is situated on the Govern ment reserve, consists of a brick building
on a stone foundation 86 feet by 24 feet, having basement, one story and mansard,
to contain in the basement a boiler room, a fuel room, a vault, w. c.'s, and store
rooms; on the ground floor the offices of the Lieutenant Governor, Finance Depart-
ment, Mr. Gordon, Mr. Bourget, clerks, &c., and two vaults; and on the first floor two
offices for Board of Education, two for Public Works, one for Records and one spare
office. Drains and cesspit have been provided, and plans for a heating apparatus
prepared.

Plans, &c., prepared by this Department.
Resident clerk of works, Mr. H. J. Peters, Regina.
Contractors, Messrs. J. R. Reilly & Co.

COURT HOUSE.

The arrangement of divisions on west side of ground floor were altered by taking
down partitions, moving baek vestibule door to entrance lobby and making new
entrance.to the offices occupied by the Dominion Lands officials since December, 1890.
These offices have been provided with fittings, carpets and heating apparatus.

The old stable in rear of the building has been fitted up as a caretaker's dwelling.
tWorks carried out under the supervision of this Department.
Clerk of vorks, Mtr. H. J. Peters, Regina.

GAOL AND LUNATIC ASYLUM.

The soft water system, the boiler-house and the two pairs of cottages mentioned
in my report of last year were completed, the cottages being occupied.

A boiter plate flooring has been laid on top of ceiling joists of prison to prevent
escape through ceiling.

Works carried out under the supervision of this Department.
Clerks of works, Mr. IH. J. Peters, Regina.

IMMIGRANT BUILDING.

Latrines and a fence 6 feet in height with necessary gates to enclose property,
were erected under the supervision of this Department.

Clerk of works, M.r. HI. J. Peters, Regina.

INDUsTRIAL SCHOOL,

A system of water supply for fire protection consisting of 3 tanks of 7,000 galls.
capacity each were constructed in roof, supplied by a force pump in basement. Lava-
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tories and bath rooms for boys and girls were fitted up; and drains and cesspit, as
well as a large stone pit for ashes, &c., built.

Plans, &c., prepared and work cairried out under the supervision of this Depart-
ment.

Clerk of works, Mr. H. J. Peters, Regina.

NEW RESIDENCE FOR THE LIEUTENANT GOVERNOR.

The heating apparatus was put in and the building is being furnished ready for
occupation.

The Government reserve consisting of the N.-W. quarter of section 23, township
17, range 20, west of 2nd meridian, was enclosed with a woven wire fence having
cedar posts.

Plans prepared and work carried out uuder the supervision of this Department.
Clerk of works, Mr. H. J. Peters, Regina.
Contractor, Mr. Wm. Henderson, Regina.

WHITEWOOD.

IMMIGRANT BUILDING.

This building has been fitted up with benches, tables, cots, stoves, stovepipes,
lamps, &c., &c.

PROVINCE OF BRITISH COLUMBIA.

AGASSIZ.
EXPERIMENTAL FARM.

On 28th February last a contract was enterod into for the erection of aSuperin-
tendent's residence, which is now completed and occupied. It is a wooden building
consisting of two stories, basement and attics, having on the ground floor a staircase
hall, a sitting room, a dining room, an office, a kitchen and a shed, on the first floor
4 bedrooms and in the attie 3 bedrooms.

Plans, &c., prepared by this Department, work supervised by Mr. F. C. Gamble,

Clerk of works, Mr. Joseph Brown.

ALBERT HEAD.

QUARANTINE STATION.

A desk was supplied to the quarantine officer.

KAMLOOPS.
INDIAN INDUSTRIAL SCHOOL.

The interior has been wainscotted and minor repairs executed, under the super-
vision of Mr. F. C. Gamble, C. E.

NANAIMO.
POST OFFICE, &c.

Furniture was supplied to the Customs Offices, and trifling repairs to locks, &c.,
effected under the supervision of Mr. F. C. Gamble, C. E.

NEW WESTMINSTER.
PUBLIC BUILDING.

Preparations for the enlargement of the Post Office room were made, but owing
to unforeseen circumstances the works have not been carried out. A stove was
supplied to the Fisheries Office, and some broken glass, &c., replaced.

Works carried out under the supervision of Mr. F. C. Gamble, C. E.
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VANCOUVER.

IMMIGRATION BUILDING.

Beds, stretchers, tables, chairs, stove, &c., have been furnished.

POST OFFICE, &C., BUILDING.

On 27th October, 1888, a site was purchased on the corner of Pender and Gra-
velle streets, having frontages of 130 feet and 75 feet respectively, and on 2nd August,
1890, a contract was entered into for the construction of the building. There is to
a 3-story and basement stone main building, L shaped in plan, 81 feet by 64 feet,
and a one-story and basement annex in rear, 35 feet by 55 feet. The basement
under main portion is to *be divided by brick partitions and be used for furnace
room, fuel room and Post Office storage; the basement under the annex for bonded
goods. The ground floor of the main building is to be the Post Office, and that of
the annex the examining warehouse; the first floor is to contain the offices of the
Customs, Inland Revenue and Posc Office Inspector, and the second floor offices not
yet distributed. There are to be brick vaults, one on the ground floor for the Post
Office, and two on the first for the Inland Revenue and Custom House.

Plan prepared by this Department.
Resident architect, Mr. C. Osborn Wickenden, Vancouver.
Contractor, Mr. A. E. Carter, Vancouver.

VICTORIA.

"C" BATTERY BARRACKS.

A contract was entered into on 31st December, 1890, for the erection and com-
pletion of guard house, entrance gate, cook house, married men's quarters and
canteen, all of which were completed.

Officers' quarters had water laid on and taken into kitchens, a urinal fitted up
and electric bells put in; lumber was supplied for sidewalk, and metal and gravel
for road; 3-4u acres of barrack property was cleared, grubbed and ploughed; the
property was fenced, and cupboard, ranges, iron shelving, hose and hose reels were
supplied.

Plans, &c., prepared, and work supervised by this Department.
Supervisor, Mr. F. C. Gamble, C.E., Victoria.
Contractor, Mr. Geo. Macfarland.

GENERALLY.

Usual and ordinary repairs and minor alterations were executed; sundry
articles of furniture and fittings were provided, cleaning, colouring, painting and other
improvements effected to a large number of buildings not herein referred to.

ENGINEERS, ENGINEMEN, FIREMEN, &c., PUBLIC BUILDINGS.

The various engineers, enginemen, firemen and caretakers, and the heating
apparatus of Dominion Public Buildings, with the exception of those at the various
penitentiaries and the military buildings, are under the control of this branch of the
Department, and number 120 in addition to the Staff of Ottawa buildings.

HEATING DOMINION BUILDINGS (FUEL).

Tenders were invited by public advertisement for the supply of coal at 115 of
the public buildings, and coal and wood supplied to over 115 buildings in all.
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WATER FOR DOMINION BUILDINGS.
The water supply for the various public buildings, excepting at Ottawa. and the

penitentiaries and military buildings, is controlled by this branch of this Depart-
ment; 61 buildings at 40 localities have water services connected with the water
supply of the local water works companies, the remainder being in general supplied
with wells, pumps and tanks.

LIGHTING DOMINION BUILDINGS.
The lighting of the various Dominion buildings, excepting at Ottawa, and the

penitentiaries and military buildings, is under the control of this branch of the
Department. Of these buildings 63 were lighted by gas, 19 by incandescent electric
light, 2 by gasoline, 1 by natural gas, and the remainder by coal oil, while at several
of the last mentioned the entrance is illuminated by an arc light outside.
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APPENDIX No. 3.

DEPARTMENT OF PUBLIC WORKS OF CANADA,
CHIEF ENGINEER's OFFICE, OTTAWA, 25th January, 1892.

SIR,-I have the honour to transmit herewith a report on the works performed
in the different harbours, &c., throughout the Dominion, during the fiscal year ended
.30th June, 1891.

I have the honour to be, Sir,
Your obedient servant,

LOUIS COSTE, Acting Chief Engineer.
E. F. E. Roy, Esq., Secretary, Public Works Department, Ottawa.

In No. 125938.
PRINCE EDWARD ISLAND.

ANNANDALE PIER.

Annandale Pier is in King's County, and is situated on the nortb side of Grand
River, near its entrance into Boughton Bay. It is distant 14 miles by road, south
from Souris, the eastern terminus of the Prince Edward Island Railway, and is the
shipping place for a large agricultural district.

The pier is not much exposed to the force of the sea, owing to the existence of
a " bar " at the mouth of the river, but it is very much exposed to the running ice in
the spring, and to the ravages of the teredo, which is very destructive in the river.

Since its assumption by the Department, it has received extensive repairs, prin-
cipally in close-piling along the channel face.

During the last year a small amount was expended in replacing the planking on
the pier head where required, in strengthening the short span in the approach, and
in levelling up the approach with gravel and sand.

BAY VIEW PIER.

Bay View Pier is situated on the eastern side, and near the mouth of the Hope
River which enters New London Harbour, about 3½ miles to the south-east from its
entrance.

This pier is not exposed to any heavy sea, but the extreme high tide of the 1st
Docember ult., which with the prevailing gale caused so much damage elsewhere,
rose to some 18 inches above the top of the work, washed out the brush, stone and
clay filling in part, leaving the structure almost unballasted, and in this condition it
was partially lifted, breaking the bolts which secure the pile fenders to the work, or
splitting the heads of.the piles, and had it not been for the piles around the work,
the structure would undoubtedly have floated off.

The work of repair, &c., consisted first in rebuilding the top of the outer end for
a distance of 40 feet, to an average depth of 5 feet and in placing 14 new pile fenders
around it; second in rebuilding the top on 60 feet of the pier, inside of the outer
end, to a depth of 2 feet.

BELFAST PIER.

Belfast Pier, Queen's County, is situated on the south side of Orwell Bay, about
one mile distantfrom the village of Eldon.

This pier is 600 feet in length and from 24 to 35 feet in width, with an L at
the outer end 105 feet in length. 28 feet wide, giving a channel face of 140 feet. Ex-
cepting two small openings, the work is constructed with square timber faces,
the inner end for a distance of 390 feet being filled in with brush, stone and clay,
while the outer end and the L are floored over.

Since its assumption by the Department the outer end and the L, as well as the
inner end for a distance of 150 feet, have been put in thorough repair.

During last season work was done in the way of renewing the top of a portion
of the inner end, for a distance of 185 feet to a depth of from 2 to 3 feet, by placing
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new face timbers, cross ties, longitudinals, cap and fenders, and by filling in the top
with brush, stone and clay.

CAMPBELL's COVE BREAKWATER.
Campbell's Cove, King's County, is situated on the north coast of the Island,

about nine miles west from East Point, and 14 miles distant from Souris, the eastern
terminus of the Prince Edward Island Railway.

In 1872, the Provincial Government constructed a detached breakwater 300
feet in length and 30 feet wide, on the reef which extends out from the western end
of the cove, for the protection of small fishing vessels and boats.

During 1882-83 the Departnent repaired the old structure, raised it 2 feet in
beight, connected it with the shore (a distance of 70 feet), and constructed an
extension thereto, 250 feet long and 20 feet wide on top, making its total length 620
feet. The whole work is constructed of square timber, the faces of the old portion,
and of the connection with the shore are built plumb; the extension has- a timber
slope of 1 to 1 on the seaward side.

A small amount was set apart for repairing the damaged timber slope, during
the last season, but the work was scarcely commenced when the place was visited
by a terrific gale accompained by an extreme high tide, which entering through the
broken face, lifted the top and otherwise damaged the structure to a great extent.
The amount was used in saving the materials which was scattered around the Cove.

CARDIGAN (NORTI) PIER.
North Cardigan Pier, King's County, is on the north side of the Cardigan River,

near its entrance into the bay of the same name, and is distant about 6 miles from
Cardigan Bridge, the head of navigation and a station on the Prince Edward Island
Railway.

Its total length is 383 feet, and it consists of a shore abutment and seven blocks
with intervening openings, the latter being spanned over and planked. It is from
23 to 25 feet wide out to the outer block, which has a width of 32 feet. The shore
abutment is 100 feet in length, the blocks from 19 to 2) feet, and the spans from 14
to 26 feet long. The abutment and all the blocks are constructed with squared
timber faces, filled in with brush, stone and clay, excepting the two outer blocks,
which, as well as the spans, are planked over.

Since its assumption by the Dominion Government, it has received extensive
repairs.

During the fiscal year four mooring posts were renewed, and the shore abutment
and the blocks were levelled up with gravel and clay.

CAsCUMPEC.

Cascumpec Harbour, Prince County, is on the north coast of the Island, about
17 miles to the southward of North Cape, and about 20 miles to the north-westward
of the entrance into Richmond Bay.

The entrance into the harbour is obstrutted by two bars, the outer one, com-
posed of sand, lies about a mile friom the entrance, and the " inner bar," which is
composed of very soft red sandstoie lies between the beaches which form the
entrance. The bars are about 1,000 feet in width and carry a depth of 10 feet at low
water springs, which rise 3 feet.

It is proposed to make a cut through the inner bar', 100 feet in width, with a
depth of 15 feet at low water, so as to admit of a larger class of vessels to enter and
leave the harbour. It is thought that a deeper channel across the " inner bar " will
have the tendency to create a stronger tidal current and deepen the water over the
"outer bar. "

The work was commenced by the Department in 1885 by submarine blasting,
and was continued every season since, but owing to the shortness of the period in
which operations could be carried on, the softness of the material, which blasts
badly, and the fact that the divers had to handle every piece of stone, by hand, it
bas not progressed as rapidly as it was expected.
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During 1889-90 a new plan for the prosecution of the work was adopted and put
in operation, viz., the rock was blasted, but was left in place for removal by the
dredge.

On the 11th day of October uit., the dredge commenced working on the bar,
and up to the 5th day of November worked 10 days and removed 1,147k cubic yards
of stone from the cut. Owing to bad weather operations had to be discontinued and
the dredge was laid up for the winter.

Between the 3rd October and 8th November, 1890, the I Prince Edward"
removed 1,157 cubic yards of sandstone, which had been loosened by explosives,
from the bar at the entrance to the harbour.

CHAPEL POINT PIER.

Chapel Point Pier, King's County, is on the south side of Grand River, about 3
miles from its entrance into Boughton Bay.

The pier was constructed by the Local Government, and consisted of an approach
205 feet in length, and of a block at the end 22 feet long, they being connected by
a span 22ý feet in length making the total length of the pier 244f feet. The
approach is constructed with squared timber faces and is filled in with brush, stone
and clay, and the outer block is constructed with squared timber faces, but it is filled
with ballast and is, as well as the span, planked over.

On the 31st day of March, 1890, a contract was entered into for repairing the top
of the outer block, and for the extension of the pier, by the addition of a new block
and of a new span, each being 22 feet wide and 2.2 feet in length, and the work was
satisfactorily completed on the 9th day of August, 1890.

Besides the contract work the bottom of the old outer block which had sutfered
by the run of ice in the winter of 1889-90 was repaired and twenty piles were placed
around it. The approach was levelled up with stone and gravel, and new top face
timbers, cap and one mooring post were renewed, and its sides were strengthened by
placing fbrty fender piles.

The pier is now 290 feet in length, and it admits of three small vessels loading at a
time, instead of one as formerly.

CHINA POINT PIER.

China Point Pier is in Queen's County and lies on the west side of the mouth
of the Orwell River, at the entrance into Orwell Bay.

The pier is 426 feet in length on the south side with a return or L along the
channel face, 72 feet in length. It is from 18 to 24J feet in width, and is composed
of a series of 8 solid blocks (not including the shore abutment) with intervening
openîngs, spanned and planked over. The shore abutment and the five inner blocks
are built with squared timber faces and are filled in with brush, stone and elay.
The two outer blocks and the one forming the L are also built with squared timber,
but they, as well as all the openings, are covered with 3 inch plank.

In November, 1889 a contract was entered into for the removal of ail flooring,
cap timbers, floor stringers and span beams, the raising of the outer block and the
reconstruction of the top of the L block and for levelling up the inner blocks and
approach with stone and clay.

The work on the main structure was satisfactorily completed, and when the L
block was stripped down to low water mark, it was found that it was too far gone
to build upon.

It was then considered advisable to abandon it and to build in lieu thereof an
entirely new block on the south side of the end, and all the work was completed in
a satisfactory manner on the 25th November uilt.

Besides the contract work 12 piles were ariven around the outer block.

GAUTHIER'8 CREEK.

At the beginning of the fiscal year the dredge " Prince Edward " was operating
at Gauthier's Creek, North Rustico, improving the channel, and when the work
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closed on the 17th September, 17,847 cubic yards of clay, sand and mud had been
removed, and a depth of Il feet at low water springs obtained.

GEORGETOWN PIER.

Georgetown, the shire town of King's County, is situated on the northern side of
the Montague River, near it, entrance into Cardigan Bay, and is the terminus of the
Georgetown Branch of the Prince Edward Island Railway. Its harbour is well known
as being one of the best and safest in the Island.

The public wharf known as Queen's Pier was constructed by the Local Govern-
ment und was handed over to the Dominion Government in 1884. It is composed of a
shore abutment 340 feet iii length and of six blocks from 25 to 33 feet long, with
intervening spans. Its total length is 642 feet and its width varies from 25 to 33
feet. The shore abutment and the blocks are builtwith squared timber faces, filled in
with b1111, stone and clay, the spaces between them being spanned over and planked.

During last season a small amount was expended in placing floor stringers and
planking on the three outer blocks, and in levelling up the shore abutment, and the
three inner blocks with stone and clay.

At the end of the pier there is a depth of 12 feet at low water springs. Spring
tides rise 5 feet, ard the elass of vessels loading and discharging at the pier are. Iarge
sized schooners, drawing up to 10 feet of water.

IIICKET'S PIER.

Lickey's Pier, Queen's County, is situated on the south-eastern side of the East
or Hlillsboro' River, about 10 miles distant from the city of Charlottetown.

The Hillsboro' River, being navigable for a distance of about 15 miles inland
from the city of Charlottetown, is the most important river on the Island, and
Hickey's Pier, since the channel at its end and berths ou each side of it were
dredged ont by the Department, is the first in importance on the river.

The structure was constructed by the Local Government and is 428 feet in
length on its centre line and is of ditlerent widths, ranging from 22 to 29 feet, the
latter being the width of the outer end and for a distance of 180 feet. It is composed
of a shore abutment 105 feet in length and of a series of blocks with intervening
spans.

,On its assumption by the Department the pier was almost a wreck, but since
then it bas been nearly reconstructed.

During the last session the following works were executed
(1.) The outer block was raised to the level of the rest of the work, and new

stringers, planking, cap, 4 moorinîg posts and 6 fender piles were placed.
. (2.) The planked portion of the shore abutment for a distance of 145 feet

having. settled in the centre the planking was removed, the centre stringers were
raised and the pla'nking was replaced and where necessary it was renewed.

HURD'S POINT PIER.

Hurd's Point, Queen's County, is situated on the south side ofthe southern end
of Bedeque or Summerside Harbour. and about 3 miles south of the town of Sum-
merside.

The pier is a very important shipping place, being the outlet of a large and rich
agricultural district.

A channel 2,700 feet in length, 250 feet wide, with a depth of 12 feet at low
water, was dredged by the Department in 1884-85, from the deep water channel to
the pier.

The pier is 511 feet in length and is composed of an approach 227 teet long and
26 feet wide, the remaining length of 284 feet by 5 blocks and intervening spans.
The outer block is 635 feet wide and 50 feet in length, forming a T, and it is con-
structed of squared timber, filled with ballast and planked over. The approach as
well as the other blocks are also built with squared timber faces, but they are filled
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in with brush, stone and clay. At the outer end there is a depth of 13 feet of water
at low water.

During the last season a small am6unt was exponded in renewing the planking
on the outer block, where necessary, in straightening and strengthening the south-
ern face of the approach, and in levelling up the approach and the inner blocks
with stone and gravel.

KIER'S SHORE PIER.

. Kier's Shore Pier is situated at Malpeque, Prince County, and lies on the east
side of Richmond Bay, about 7 miles from Kensington, a station on the Prince
Edward Island Railway.

It was constructed by the inhabitants assisted by the Local Government, and is
1,016 feet in length and from 20 to 24 feet wide. It is built with squared timber
faces, filled in with brush and stone, and excepting a short span, 17 feet long, and
the outer end for a distance of 25 feet which are planked, the top of the pier is
covered with clay.

The amount authorized for expenditure last season was expended in filling up
washouts in the roadway caused by the gale and high tide of lst December, 1890,
and in straightening up the timber faces of the inner end which had canted out-
wa rds.

MALPEQUE BREAKWATER.

Malpeque Breakwater, Prince County, lies within the eastern or principal
entrance of.Rich mond Bay, on the north shore of the Island, about 90 miles from East
Point and 40 miles from North Cape.

During 1877-78-79 a breakwater, 600 feet in length, was constructed by the
Department on the western end of " Royalty-Sands," on the eastern side of the har-
)our, to shelter the anchorage from north-east winds and to afford a shipping place
for the produce of the surrounding country.

Since the construction of the breakwater, the sands inside began to waste away
by the action of the sea during easterly storms, and to prevent tais action, a breast-
work was constructed from the inner end of the breakwater to Royalty Point, a
distance of 2,370 feet.

During the last season the amount authorized was expended in close-piling the
outer end of the breakwater and the sides, for adistance of 10 feetfrom the outer end.

MIMINEGASH.

Big Mimainegash, Prince County, is situated on the north-west coast of the
Island, about 15 miles from North Cape and 18 miles from West Point.

Before its improvement, Big lniminegash was one of the numerous ponds along
this coast which empty into the Northumberland Straits, through sand beaches.
Being sheltered to a great extent by Miminegash IReef, a ledge of rock nearly a mile
long, which lies parallel to the shore, at a distance of about half a mile, it had the
advantage over the other ponds, and it was the one mostly sought by fishermen
during stormy weather.

The outlet of the pond, called the "run," being through sandy soil, it often
changed its course. To make it permanent and to improve the depth of water in
it, it was confined to a width of 56 feet by works on either side; the Department
having expended about $9,000 since 1878.

The works consist, on the north side, of a solid timber pier 417 feet in length,
and 150 feet of close piling, and, on the south side, of a pier constructed of piles,
brush and stone 150 feet long.

A certain amount of work was done, consisting in re-ballasting and in the
renewal of floor stringers and plank on the inner end of the north pier, for a distance
of 100 feet.
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NEW LONDON.

The harbour of New London is situated on the northern coast of Prince Edward
Island, about 10 miles south-east from the entrance into Richmond Bay. Within its
entrance, which is about 1,200 feet wide, the bay is 3 miles wide and receives the
waters of the South-West, the French, the Stanley and the Hope Rivers.

The works constructed by the Department for the improvement of the entrance
into the harbour consist of a breakwater 1,050 feet in length on the sand beach at
the eastern side of the entrance, built p»rtly of piling, brush and stone and partly
of cribwork, a breakwater 460 feet in length on the beach at the western side of the
entrance, the inner end for a distance of 400 feet consisting of pile, brubh and stone
wor , and the outer end being a squared timber block.

uring the last season the amount authorized was expended in the eon-
struction of a cribwork block 102 feet in length, between the two outer blocks of the
eastern breakwater, and in extending this breakwater at the inner end a distance of
82 feet by the construction of a breastwork composed of piling, brush and stone.

PINETTE PIER.

Pinette Harbour, Queen's County, is on the north side of the Northumberland
Strait,4 miles eastof Point Prim, and 12 miles north of Wood Islands. It is situated at
the mouth of Pinette River and extends about 2½ miles inland to Pinette Bridge,
the navigable channel being from 200 at the upper end to 600 feet wide at the lower
end, and carrying a depth of water of 3 fathons at low water springs, which rise 8
feet.

A pier 120 feet in length and 28 feet wide was built on the south side of the
channel, below and at right angles to Pinette Bridge and connected with the bridge
by a span 28 feet long planked over.

The pier is built along the channel and has a frontage including the span of
148 feet. During 1881 the dredge " Prince Edward " operated here in deepening
the loading berth off the face of the pier to a depth of 8 feet below low water springs.

During the past season the work done consisted in placing 16 tender piles along
the channel face, 16 piles in the centre of the work to keep it from sliding out, and
in placing new plank on top where necessary.

PORT SELKIRK PIER.

Port Selkirk Pier, Queen's County, is on the south side of the mouth of the Orwell
River, at its entrance into Orwell Bay.

The pier was constructed by the Local Government, and is in the form of a
its length from the shore to the channel face being 252 feet, and the length of the
pier-head 200 feet, the width of the approach is 23 feet and that of the pier-head
35 feet.

The pier-head was originally 250 feet in length on the channel face, but as the
upper block was in danger of tumbling into the channel it was removed, together
with the span connecting it with the next block, and thus the length was lessened
by 50 feet.

During last autumn temporary repairs were made to the lower end of the pier,
so as to render it available for traffic.

On 25th February ult. a contract was entered into for the construction of a block
and span at the upper end of the pier, and at the end of the fiscal year the work was
about half completed.

POWNAL PIBR.

Pownal Pier, Queen's County, is situated at the head of Pownal Bay, the north-
eastern corner of llillsboro' Bay, and is dietant about 9 miles from the city of
Charlottetown.

The pier was built by the Local Government and is 753 feet in length. It
consists of a shore abutment, 209 feet in length and 16 feet wide, and of 14 blocks
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with intervening spans. The inner blocks are from 16 to 18 feet wide, and the two
outer ones are 40 feet wide.

To admit of boats and small craft coming to and leaving the pier ut all times
of tide, the Department, during 1880-81, dredged a channel up to the pier 1,275 feet
in length, 56 feet wide and from 5 to 6 feet in depth, carrying a depth of from 6 to
9 feet of water at low water springs, and a basin on the eastern side of the end of the
pier, 90 feet wide and 250 feet in length.

During the past season a snall amount was expended in building up the shore
abutment and the blocks with stone and clay, which had been washed out by the
high tide of lst December, 1890.

RED POINT PIER.

Red Point Pier is in Queen's County, and is situated on the eastern side of the
Hillsboro' River, about 6 miles north-eastwardly from the city of Charlottetown.

It is 650 feet in length, 21 feet in width and is 12-feet high at the outer end,
which bares at low water, but as the Department during 1888-89 dredged a channel
from the deep water channel of the river to the end of the pier, carrying 12 feet at
low water, vessels are now enabled to load at it at all times of tide.

The pier is composed of a shore abutment 310 feet in length and of 5
separate blocks from 29 to 75 feet in length, with intervening spans from 21 to 25
feet in width. The shore abutment and the blocks are filled in with brush, stone and
Clay, the outer blocks as well as the openings are planked over.

During last fall work was carried on of renew ing the top of the shore abutment
to an average depth of 3 feet, in fendering it every 10 feet, in placing new span
beans, planking and cap on the three inner openings, in placing 5 fender piles on
each side of the four inner blocks, in placing four mooring posts in the corners of the
fouirth block, and in levelling up the top of the shore abutment and of the four inner
blocks, with stone and clay.

RUSTICO (NORTH) BREAKWATER.

North Rustico, Queen's County, is the most important fishing station on the
northern coast of the Island, and is nearly equidistant from North Cape and East
Point.

During the years from 1881 to 1884, the Department constructed breakwaters
on each side of the entrance to the harbour for the purpose of concentrating the ebb
current upon the " bar " outside, so as to scour away the sand and thus obtain agreater
depth of water over it. The results have been most satisfactory, as the depth of
water on the bar has been increased by 3 or 4 feet, which, added to the former depth,
gives at present at low water springs from 9 to 10 feet of water, and at high water
from 12 to 13 feet.

The breakwater on the north side of the entrance, is the most important and
was originally 1,240 feet in length, but as the outer end was badly damaged, it was
cut off for a distance of 17 feet. The inner end of the breakwater for a distance of
550 feet is constructed of piles, brush and stone, the outer end is close-faced timber
work built plumb on the seaward side up to a height of 2 feet above low water and
above that level, with a slope of 1 to 1 the inner face is built with a batter of 1 in 4.
The top of the outer end is 9 feet wide, and it, as well as the sloping face, are covered
with 6 inch plank. The bottom of the sloping face is close-piled.

During last autumn, the outer end for a distance of 20 feet was reconstructed,
close-piling on the bottom of the sloping face was replaced, and the plank on the
sloping face and on the top was renewed where necessary.

The work was visited by the terrific gale of 1st December, 1890,* accompanied
by an extreme high tide, and the outer end of the breakwater for a distance of
120 feet sustained severe damages. During the spring the most urgent repairs were
started upon the structure, but owing to the stormy weather prevailing during the
latter part of June they could not be accomplished by the end of the fiscal year.
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RUsT:Co (SOUTH) PIER.

South Rustico Pier, Queen's County, is situated immediately below the Oyster
Bed Bridge at the mouth of the Wheatley River, which enters Rustico Bay, at its
southern end. It is distant about six miles from lunter River Station on the Prince
Edward Island Railway, and about 13 miles to the northward of the city of Char-
lottetown.

The pier was constructed by the Local Government to accommodate the ship-
ping of produce from and the importation of coal and lumber to the locality. It is
593 feet in length and consists of a shore abutment 450 feet long and 17½ feet wide,
and of three detached blocks about 25 feet apart. The inner block is 17 feet wide
and 23J feet long, the two outer blocks are respectively 29 and 30 feet wide and 20
and 24 feet in length. The approach or shore abutnient and the blocks are built of
square timber, filled in with brush, stone and clay, the outer block and the spans are
covered with plank.

During the last autumn, a small amount was expended in levelling up the top
of the shore abutment and blocks with broken stone.

ST. MARY'S BAY PIER.

St. Mary's Bay'Pier is situated on the south side of St. Mary's Bay, which forms
the extreme southern end of Cardigan Bay, and is about 6 miles south of George-
town, the shire town of King's County.

The pier is 407 feet in length and for a distance of 310 feet is 21 feet wide, the
outer end for 97 feet being -fron 28 to 29 feet in width. It is composed of a shore
abutment and of 7 blocks with intervening spans.

During the past season the western face of the shore abutment was repaired,
and the roadway levelled up with stone and clay.

SOURIS BREAKWATER.

Souris Harbour, Colville Bay, King's County, is about 16 miles to the westward
of East Point, the eastern extremity of the Island. It is a very important shipping
port and is the eastern terminus of the Prince Edward Island Railway which has a
deep water wharf here.

The anchorage being good and safe with all northerly winds, the Department
constructed a breakwater from the end of the one previously built by the Local
Governinent off Knight's Point, on the eastern side of the harbour, to afford shelter
during southerly gales and thus form a harbour of refuge. This breakwater is 1,180
feet in length, including the portion constructed by the Local Government, which is
270 feet long. This portion is 25 feet wide with faces plumb ; the centre portion is
500 feet in length and 46 feet wide with faces plumb, and the outer section is 410
feet in length and 21J feet wide on top, with sides sloping 1 in 6.

It is exposed to the full force of the sea during southerly gales, and to the
attacks of the teredo, which is very destructive in these waters, and since its con-
struction it has required partial reconstruction and very extensive repairs. The
outer end stands in 24 fet of water at low water springs, and being rather narrow
for its beight (21 feet wide on top and 30 feet high) the top was moved some 3 feet
inward by the force of the sea. To protoct its weakened face on the seaward side, a
heavy stone slope was commenced by the Department during 1888, and at the same
time a strongly constructed timber block 30 feet square on the hottom, and close
piled all around, was placed on the outer end of the seaward face to prevent the
stone from moving around it.

The placing of heavy stone along the seaward face of the outer section has been
carried on yearly since, on a limited scale, and it will take several years before the
slope is completed, as every successive gale tends to scatter the stone, but when this
has obtained a natural slope, the sea will no longer have any effect upon it.

During the last season the sum of $3,699.82 was expended in reconstructing
the top of the outer section for a distance of 310 feet, by placing new ballast floors,
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ballast to a depth of about 6 feet, new floor stringers, cap, flooring and fender piles.
The seaward face of the section was strengthened by a deposit of about 1,200 cubie
yards of large quarried stone.

On lst December, 1890, this work was visited by a terrifie gale accom-
panied by an extreme high tide, but the stone on the seaward side of the outer sec-
tion broke up the seas before they reached the breakwater, and prevented serious
damage.

STEVEN'S PIER.

Steven's Pier is at Montague, King's County, and is situated on the southern
side of the Montague River, immediately below Lambert's Pier, and six miles above
its entrance into Cardigan Bay.

Since the improvement of' the navigable channel of the river by the Depart-
ment, vessels of considerable size can ascend the river up as far as Montague
Bridge, where a large amount of produce is yearly shipped.

The pier consists of two wings, about 50 feet apart, extending out from thle
shore with a pier-head at the outer end 100 feet long, along the channel. The
wings consist of shore abutments 90 and 115 feet. in length respectively, built with
squared timber faces and filled in with stone and gravel, next of openings 21 and 30
feet in length, spanned and planked over, square timber blocks form the outer end
of the wings. The pier-head is constructed on pile bents, spanned and floored over.

On the assumption of this pier by the Departrment, the pier-head was recon-
structed and the weakest portions in the approach were repaired.

During the past season the greater part of the pier-head and spans were
replanked, fender piles were placed on the outer face of the eastern shore abutment,
stone was placed against the inner face of both shore abutments, and the approaches
were levelled up with broken stone.

STURGEON PIER.

Sturgeon Bay, King's County, is situated on the south side of Cardigan Bay,
about six miles south of Georgetown, the terminus of the Georgetown Branch of the
Prince Edward Island Railway.

The pier was constructed by the Local Government to accommodate the ship-
ping of produce from the locality. Its total length is 43t feet, and is from 20 to 25
feet in width, its height at the outer end is 13 feet, with a depth of 4 feet at low
water springs, which rise 5 feet. It consists of a shore abutment 250 feet in length,
and four blocks of from 20 to 25 feet in lengtb, with intervening spans of fromn 22 to
25 feet long. The faces of the approach and blocks are constructed of squared
timber, filled in with brush, stone and clay. The two inner openings are filled in
with brush at the bottom, and with stone and clay on the top, the sides above the
brush being timbered np to keep the stone and clay in place. The two outer open-
ings and the outer block are covered with plank.

During the last season a small amount was expended in levelling up the
approach and the top of the blocks with broken stone, in replacing five fender piles
and one mooring post, and in renewing some plank on the spans and the outer
block.

VICTORIA PIER.

Victoria is a thriving settlement in Queens County, situated at the bead of
navigation in Crapaud Basin. It is about 11 miles south of Emerald Junction, a
station on the Prince Edward Island Railway, and is about halfway between the
towns of Charlottetown and Summerside.

The Government Pier, so called todistinguish it fron other wharves owned by
private parties, bas a total length of 486 feet. The approach is 268 feet long and
20 feet wide; the next section 143 in length has an average width of 37 feet, and the
outer 75 feet has a width of 58 feet, so that a large area is available for top wharf-
age. Its height at the outer end is 19 feet, with a depth of water of 15 feet at high
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tides. With the exception of the approach, which is built solid, the work is com-
posed of blocks and spans.

The approach from deep water outside to the wharves has been of late years
much improved by dredging.

During last fall the planking on the middle and the outer sections was removed
and 50 new floor stringers, 8,150 sup. feet of new 3-in.plank and 2 mooring posts
were placed on the work, besides the approach was covered to a depth of 15 inches
with stone, and the faces were repaired where necessary.

NOVA SCOTIA.

BARRINGTON.

Barrington, Shelburne County, is distant 45 miles to the south-east of Yarmouth
and 30 miles south-west from the town of Shelburne, and is within 10 miles of Cape
Sable, the most southerly point of Nova Scotia.

Barrington owes its importance almost entirely to the fishing industry, and not
only does considerable shore fishing, but annually fits out and supplies a number of
schooners for the Bank fishery. It is a port of call for the line of steamers running
between Halifax and Yarmouth. and is the northern terminus of the steam ferry to
Cape Sable Island. Owing to the inéreasing trade in the fresh fish and lobster
business a line of local steamers now makes four trips a week betweenBarrington and
Yarmouth, calling at intermediate ports and fishing stations.

Until the present year the only wharf at Barrington ut which steamers could
land their freights was a private one at the lower part of the Passage, from which
the ferry runs to Cape Sable Island. This whaif is not accessible at low water
owing to a bar (distant about 1,200 feet from the end of the wharf), on which there
is only 4 feet of water at low tide.

An examination was made by the Department in 1888 to ascertain the most
suitable site for a public wharf, and one was selected near the head of Sherose
Channel as being the most central and sheltered and at the same time having a
sufficient depth of water.

The construction of' the wharf was begun in 1888-89 and continued during the
following year.

During the past year the whaif has been completed.
It consists of first an inshore section, 90 feet long, built entirely of stone;

secondly, 135 feet of cribwork to the beginning of the soft mud flats; thirdly, 750
feet of pile wharfing to the edge of tho channel, and lastly, an . 70 feet long along
the face of the channel, for steamers to lie at. The first three sections are 20 feet
in width, and the L or channel portion has a width of 30 feet.

The channel block is furnished with a movable " drop " or landing, to enable
vessels to discharge freight readily at all times of tide, and also with a substantial
warehouse 19 feet by 35 feet, for receiving and storing freight.

As the fishing schooners which are usually wintered afloat in Sherose Channel
would interfere with the movements of the steamers if allowed to remain at anchor
there, five good berths have been provided for them along the sides of the wharf.
These berths are fitted with pile fenders, mooiing posts, rings, &c.

Bunches of piles or " dolphins " have been driven on the flats to mark the bends
of the channel, and the whole work is now complete and in thorough working
order.

BROAD COVE.

Broad Cove Marsh, Inverness County, is on the Gulf of St. Lawrence, 12 miles
south from Margaree Harbour.

A wharf, 400 feet in length and 25 feet in width on top, was completed in 1888.
The depth at the outer end, ut extreme low water, is 12 feet 10 inches. Spring
tides rise 4 feet 5 inches.
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In 1889 the ballast was washed out of eight chambers or spàces between the
cross ties on the north side of the wharf, and several of the upper face timbers on the
south side were loosened.

During the year 1890-91 a small amount was expended in replacing and
securing with extra bolting the upper face timbers on the south side, and in placing
vertical pieces close together against the face timbers in six chambers on the north
side, and refilling to within 4 feet of the covering with stone ballast.

BRULÉ.

Brulé is situated on the south side of Brulé Harbour, Northumberland Strait, in
the extreme north-east cornei of Colchester County, about midway between River
John and Tatamagouche, and is distant about one mile from Denmark station, on the
Oxford and New Glasgow branch of the Intercolonial Railway, shortly completed.

The wharf is about 400 feet in length, with an average width of 23½ feet, built
entirely of round timber, excepting the top face timbers, the floor stringers and the
cap. For a distance of 300 feet from the inner end the top is gravelled, the outer
100 feet are planked over. The work is 14 feet high at the outcr end, and the depth
of water at the same place, at low water springs, is 3 feet, and as spring tides rise
8 feet the depth at high water springs increases to 10 feet.

The top of the work was much damaged by the heavy gale of the lst December
ult., which was accompanied by a tidal wave which rose some 5 feet above the level
of an ordinary spring tide, and during the spring the necessary amount was expended
in replacing floor stringers, planking and cap, and three fender piles at the outer end
for a distance of 10 feet, in renewing the top of the work inward of the outer
piortion for a distance of 90 feet to a depth of 3 feet, and in replacing stone and
gravel to a depth of 2 feet on the inner end of the wharf.

CARIBOO.

Cariboo Island, Pictou County, is on the Northumberland Strait, 5 miles to the
westward of the entrance to Pictou Harbour. It is about 4 miles in length and
half a mile in average width.

Cariboo Harbour, sheltered by Cariboo Island and a smaller island lying to the
eastward of it, is an extensive place, 6 miles in length and 1 mile in width, occupied
by shallow water. The principal entrance, between the two islands, has only 4 feet
at extreme low water, and the flats between the mainland and the western extremity
of the Cariboo Island are dry at extreme low water except in a few smalL channels.
Spring tides rise 6 feet, neaps 4 feet.

With the amount authorized a work of brush and stone 1,221 feet in length, 19
feet in width on top, and from 2 to 5 feet in height was constructel between the
island and the mainland. It is stili in an unfinished condition, being covered at
about half-tide.

CHETICAMP.

Cheticamp Harbour, Inverness County, is on the west coast of Cape Breton
Island, 18 miles north from Margaree Harbour.

It is a secure harbour, being shelteired from the west and south by Cheticamp
Island and a connecting beach. The entrance is from the north, through a dredged
channel.

During the summer, regular steam communication is maintained between
Pictou and intermediate ports.

During the year 1890-91 a contract entered into 10th June, 1889, for the con-
struction of a wharf on the eastern side of the harbour, was completed. This wharf
consists of an approach 125 feet in length and 30 feet in width, over a distance of 60
feet from its outer end, with side walls and centre filling of stone, and an extension
80 feet in length, in two blocks with openings of 17 feet 6 inches. The outer block
is 60 feet in length along the channel face and has a depth of 11 feet at extreme low
water. Spring tides rise 3U feet.
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The " Geo. McKenzie " operated at this place between 22nd September and 7th
November, 1890, and from 3rd June, 1891, to the close of the fiscal year. in widening
and deepening the channel, which is now 40 feet wide, with a depth of 14 feet at low
water springs.

CHURCHR POINT.

Church Point, Digby County, is one of the most important shipping places on
the south side of St. Mary's Bay. It is nine miles south from Weymouth and directly
opposite Petit Passage, Digby geck.

During the last few years the gravel has been working around the outer end of
the breakwater and forming a bar across the entrance to the loading berths. To
prevent further movement of the gravel, the Department, duringthe past fiscal year,
built an L or spur, 40 feet long and 24 feet wide, at the north-west corner of the
breakwater.

CoW BAY.

Cow Bay, Cape Breton County, is on the eastern coast of Cape Breton Island,
about 18 miles north-east of Sydney Harbour. Owing to the extensive coal mines
in its vicinity it is a place of considerable importance.

The bay is 2½ miles wide at its mouth, and being completely open to the
Atlantic Ocean affords no safe anchorage daring easterly gales.

A breakwater was built some years ago, on the north side of the bay, by Messrs.
Archibald & Co., proprietors of the Gowrie mines, with some aid from the Govern-
ment of Nova Scotia. It is 1,386 feet in length and was originally about 44 feet in
width, with a depth at the outer end, at low water, of 20 feet. The area of the
basin enclosed between it and the loading pier of the Gowrie mines, is about 17
acres, 10 acres of which had originally a depth of from 9 to 20 feet at low water.
Spring tides rise 5 feet.

Extensive repairs have been made nearly every year, and the work has been
strengthened by the addition of counterforts and outer face works, and by close-
piling.

The breakwater now consists of an inner work extending from within 220 feet
of the shore end to the outer end, with counterforts and connecting works on the
seaward side, from within 580 feet of the shore end to the outer end. The outer and
inner works are from 20 to 25 feet apart, they are connected at intervals by tie-
walls and the spaces are filled with earth and stone ballast.

During the year 1890-91, the amount appropriated was expended in completing
the close piling of the inner face from within 560 feet of the inner end to the outer
end, in repairing the covering, and in close-piling and other repairs to the outer face
works.

CRIBBIN'S POINT.

Cribbin's Point, Antigonish County, is on the west side of St. George's Bay, S
miles south from Cape George, and 5 miles north from the entrance to Antigonish
Harbour.

During the year 1890-91, a contract was entered into for the construction of a
wharf to extend 300 feet in a southerly direction from the point, to 11 feet at extreme
low water, with an approach 195 feet in length. The wharf is to be 20 feet in width,
on top, over a distance of 120 feet from the inner end and 30 feet in width on top
over the remaining 180 feet, The inner 50 feet is to be of stone, with stone retaining
walls, and the outer 250 feet of close faced timber work, full ballasted and protected
by sheathing and fenders. The approach is to consist partly of side cutting and
embankment with stone retaining wall, and partly of through cutting 18 feet wide
at the bottom with sides sloping 1½ to 1. Spring tides rise 4 feet.

At the close of the year the through cutting of the approach was nearly com-
pleted. There was in place 45 feet of the retaining wall of the approach averaging
8 feet in height. and 40 feet of side walls of the shore end of wharf averaging 4½ feet
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in height, and there had been delivered a large quantity of timber, and nearly all
the iron required.

DELAPS COVE.

lDelaps Cove is situated on the south shore of the Bay of Fundy, in Annapolis-
County, and is about 12 miles to the eastward of Digby Gut.

The spar buoy and anchor which had been placed by the Department to the
north-east of the outer end of the breakwater, having been carried out of its position
by a heavy storm, was replaced during the present year, and the spar, which was
broken, was renewed.

DIGBY.

The town of Digby is situated at the western end of the Annapolis Basin. It is,
the eastern terminus of the Western Counties Railway, and during the past year has
been connected by rail with Annapolis and the general railway system of Nova
Scotia.

Owing to the dilapidated state of the present Digby pier, &c., the limited
amount of water at its site, it was considered advisable to construet a new pier in
deep water to meet the increasing railway and steamboat traffic of the port, and at
the last sesýion of Parliament an appropriation of $40,000 was made for this purpose.

The site selected for the work is about i mile to the northward of the present
pier and on the opposite side of the "I Raquette," and a contract for its construction
was signed in November last. Owing to difficulties the contractor has had to con-
tend with, the actual construction has not yet been begun, but a considerable amount
of materials for the work has been delivered near the site.

The proposed work is to be 780 feet long, 50 feet wide on top, and will
extend into 16 feet of water at low tide. All its exposed faces are to be con-
structed of squared timber, birch being used for the lower portions to within 18 feet
of the cap. The pier is intended to meet the requirements of both the railway and
steamboats, and will be provided with inelined landings and other improvements,
so that freight can be handled at all stages of the tide with as little delay as possible.

Pending the construction of the new pier, the steamers calling at Digby con-
tinue to make use of the old steamboat pier, and during the past fiscal year the
Department repaired the inclined landing of this latter work. The repairs con-
sisted of some additional ballast, new, floor stringers, refastening some Pf the old
covering and replacing the broken covering with new timber.

ECONOMY.

Economy, Colchester County, is situated on the north side of the Basin of inas,
20 miles to the westward of Great Village and 20 miles east from the town of Parrs-
boro', the Bay of Fundy terminus of the Cumberland Coal and Railway Co.'s R.R.

A wharf to serve the purpose of a breakwater, 208 feet in length and 25 feet
wide on top, was constructed by the Department during 1887-88.

During 1889-90, the pier was .extended 100 feet, and an L 25 feet in length was
placed on the eastern side of the outer end. The work on the extension, throughout,
with the exception of cap-timbers, floor stringers, fenders and covering, is constructed
of round logs. All faces are double fenders, two ballast floors were placed in it, and
on them ballast to depths of 4 and 3 feet respectively has been placed. Six mooring
posts, eight ring bolts and two ladders were also placed and securod.

The amount appropriated bas been expended in the extension of the wharf a
further distance of 100 feet, constructed in a similar manner as the work done in
1889-90. The total length of the work is now 408 feet, with a depth of 16 feet of
water at its outer end at high water springs, which rise here 46 tèet. Neaps rise
39 feet.
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FOX ISLAND.

Fox Island, Halifax County, is situated on the Atlantic coast of Nova Scotia,
about 15 miles to the eastward of Halifax, and lies about 800 feet distant from the
mainland.

Until 1879 it was connected with the mainland by a shingle and gravel bar,
which being bare at all times of tide was used as a road for carts, hauling water,
supplies and stores to the island. Besides serving as a road, the beach wibh the
island formed a harbour for fishing boats. During the early part of 1880, the sea
broke through the beach, and these inroads continued until 1885, when it ceased to
afford shelter and to serve as a means of communication with the mainland.

To restore its usefulness, during the year 1886-87, the Department constructed
beach protection works, extending over the whole length of the beach, a distance of
9,35 feet. The work consisted of round timber cribwork, with a batter of 1 in 4 on
the sides, 13 feet wide on top. and with a stone slope of 2 to 1 on each side, extending
up to 2 feet below the top. The whole of the cribwork was filled in with stone up
to the level of the top timbers.

Since its completion the beach made up on each side of the work up as high as
the work itself, but during the gales of las4t autumn, the made up beach on the east
side for a distance of 190 feet was washed away, and the ballast on the top of the
work for the same distance and 2 feet in depth, and for a width of 5 feet, was washed
out, and this ballast has been replaced.

FRENCH RIVER.

French River, Victoria County, is on that part of the east or Atlantic coast of.
Cape Breton Island known as the " North Shore," nidway between the harbours of
St. Ann's and South Ingonish.

During the year 1890-91 a contract was entered into for the construction of an
isolated breakwater, 50 feet in length and 27 feet in width on top, to be placed in
from 6 to 7 feet at extreme low water. Spring tides rise 5 feet.

Up to the 30th June nothing had been done, except in the way of procuring
materials.

GEORGEVILLE.

Georgeville, Antigonish County is on the Northumberland Strait, 6j miles south-
west from Cape George, and distant by land from Arisaig on Northumberland Strait
and McNair's Cove on St. George's Bay, 8 miles.

During the year 1890-91, a contract was entered into for the construction of a
wharf 230 feet. in length and 20 feet in width on top, with an L 20 feet by 20 feet
to consist of an approach 110 feet in length of stone, with stone retaining walls, and
an outer work-of squared timber, close faced and fully ballasted.

At the close of the year 45 feet of the approach had been built, and there had
been delivered a small quantity of the timber and nearly ail the iron required for
the outer work, as well as nearly all the stone for the reinainder ot the approach.

The depth at the outer end of the wharf at extreme low water will be 5 feet.
Spring tides rise 4 feet.

GREAT VILLAGE.

Great Village, Colchester County, is situated on the north side of Cobequid Bay
and on the Great Village River, about 1½ miles from its entrance into the Bay. It is
distant about 15 miles north-west from Truro, the shire town of the county and the
head of Cobequid Bay, and 3î miles from Londonderry Station on the I. C. R.

For the accommodation of the inhabitants of the locality, during the last session
of Parliament an apropriation was made for the construction of a public wharf imme-
diately below the village, the proposed structure being 70 feet long and 70 feet wide,
with a depth of 15 feet of water along its river face during spring tides, and a con-
tract was entered into by the Department, on 19th January, 1891, for the con-
struction of the wharf. At the end of the fiscal year the old wharf on the site had
been taken down and a fair start made with the new work.
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HAMPTON.

Hampton, or Chutes Cove, Annapolis County, is on the south side of the Bay of
Fundy, about 25 miles east of Digby Gut.

In February, 1889, during a heavy freshet the brook which empties into the
Bay immediately to the eastward of the breakwater tore away its banks and the
gravel beach and threatened to undermine the breakwater.

During the past fiscal year a small sum was expended in repairing the damage,
and in turning the brook into its original channel.

HARBOURVILLE.

Harbourville, King's County, is on the south shore of the Bay of Fundy, about 55
miles cast of Digby Gut.

During the past fiscal year some small but necessary repairs were made to the
breakwater. These repairs consist of replacing and fastening some 41 new pieces of
sheai hing on the seaward face of the breakwater, some slight repairs to the " break,"
and reballasting a portion of the work where the covering had worked loose, and
securing this latter again in position.

IRISH COVE.

Irish Cove, Cape Breton County, is on the south-east shore of the Great Bras
d'Or Lake, near the entrance to East Bay. The distance to the head of East Bay
is 20 miles, to St. Peter's Canal about 22 miles and across the lake to Grand Narrows
10 miles.

During the year 1890-91 a part of the amount appropriated was expended in
procuring material for, and in the partial construction of, a wharf extending 162
feet to 12 feet at the lowest lake level. The difference between low and high lake
level is 15 inches.

The wharf will consist of a shore block 49 feet 6 inches by 20 feet, a central
block 20 feet by 20 feet, and an outer block 57 feet 6 inches by 20 feet with an L
20 feet by 20 feet, with two openings of 17 feet 6 inches each.

JOGGINS BREAKWATER.

Joggins Harbour, Cumberland County, is situated on the south-eastern side of
and near the head of the Chignecto Channel, the north-east arm of the Bay of Fundy.
It is the terminus of the Joggins Railway and the shipping place for the coal from
the Joggins Mines to points on the Bay of Fundy.

The works consist of a loading pier about 160 feet in length and 65 feet wide,
and a breakwater 280 feet in length and 20 feet wide on top, running nearly parallel
to the shore, to which it is connected by an approach 145 feet in length and from
16 to 20 feet in width.

The sheltered area inside of these works is about one acre in extent and can
only be entered at three quarter flood. Tides rise here about .35 to 41 feet, and the
flats dry at low water out to a distance of about a quarter of a mile outside of the
breakwater.

During the fiscal year extensive repairs and renewals were made on the break-
water.

JORDAN BAY BREAKWATER.

Jordan Bay, Shelburne County, is on the Atlantic coast of Nova Scotia, about
midway between Shelburne and Lockeport.

In 1875 a breakwater 550 feet long was built on the eastern side of the bay, abou t
6 miles from its mouth, to give shelter to vessels resorting here to load lumber, a
considerable quantity of which is eut on the Jordan River which falls into the head
of the bay.

Some slight repairs were made to the work during the past fiscalyear; aportion
of the plank covering and sheathing having been torn off during a heavy storm was
replaced.
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KENNINGTON COVE.

Kennington Cove, Cape Breton County, is on the north side of Gabarus Bay,
about 5 miles to the westward of the entrance to Louisburg Harbour.

During the year 1890-91 the amount appropriated was expended in improving
by the renoval of rocks and boulders, the landing place for boats at White Point, one
mile to the westward of the entrance to Louisburg Harbour.

LISMORE.

Lismore, Pictou County, is on the Northumberland Strait, 10 miles to the east-
ward of the entrance to Merigomish Harbour, and the same distance from Merigo-
mish Station on the Eastern Extension of the Intercolonial Railway.

A wvharf was commenced by the Department in 1886-87 and completed the
following year. It is 200 feet in length and 20 feet wide, strongly constructed, full
ballasted and close fendered at the outer end. The depth at extreme low water at
the outer end is 1 foot 9 inches. Spring tides rise 4 feet 6 inches.

During the year 1890-91 material for a proposed extension 200 feet in length to
6 feet at extrejne low water was procured, and 150 feet was built up to about 2 feet
above extreme low water, and fuill ballasted.

LITTLE BROOK.

The Little Brook Wharf, Digby County, is situated on the southern shore of St.
Mary's Bay, about 3 miles to the southward, and westward of Chiurch Point.

During the past season $100 was expended in repairing the upper portions of
the wharf which were considerably damaged by a very high tide in the autumn
of 1890, a portion 20 feet square and 5 feet deep was rebuilt, and 100 tons of addi-
tional ballast placed in the work.

LOBSTER ROCKS, YARMOUTH HARBOUR.

The Lobster Rocks in Yarmouth harbour are on the western side of a sharp
bend in the channel immediately below the steamboat wharf and in front of the
marine railway.

Owing to the narrowness and crookedness of the channel these rocks have
always been a source of danger to steamers and other vessels leaving the harbour on
an ebb tide. Some years ago the inner portions of these rocks were covered with a
cribwork block built at the expense of the local authorities.

It has several times been proposed to remove the outer portion of the rocks by
blasting and dredging but, after careful surveys and examinations, the estimated
cost was found to be so large that it was finally decided to build a second cribwork
abutment a short distance outside the old one, so that it would be impossible for
vessels to strike or ground upon them ; and in August last an appropriation was
made for this purpose.

The work was completed during the past fiscal year and has already proved of
great service, on one occasion saving the new iron steamer "Boston " from serious
injury.

The block is sunk in from 8 feet to 12 feet of water, at low tide, and is 22 feet
square on top, its sides are built with a batter of 1 foot in 8 feet and the four sides
sheathed with hardwood plank and the corners protected with heavy fenders and
iron straps.

MABOU.

Mabou Harbour, Inverness County, is on the west coast of Cape Breton Island,
6 miles north-east from Port Ilood.

The entrance was formerly at the southern extremity of a range of sand bills,
by an intricate channel obstructed by a bar, over which there was a depth of only 4
feet at low water.
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In 1870, a survey was made and a report submitted on the project of opening a
new channel through the sand hills, at their northern extremity, and closing the
existing channel.

The work was commenced in 1872. A pier on the south side of the new channel,
753 feet in length, was comploted in 1876, and the same year the old channel was
closed. Expenditures have been made nearly every year since 1876, in constructing
a brush and stone dam on the south side near the outer end of the pier, constructing
and repairing a breastworiz on the north side, and since 1885, in constructing a
work of brush and stone in shoal water on the south side of the channel extending
1,087 feet beyond the outer end of the pier.

The new channel is straight and in every way a great improvement on the
former entrance, which is now closed by a sand bar from 901, to 1,000 feet in width.
The depth at low water in the new channel, over the bar opposite the outer end of
the brush and stonework, was, at the close of the year, about 6 feet. In the channel,
from the outer end of the brush and stonework to the outer end of the pier, the
depth varied from 8 to 12 feet, and opposite the pier where it is about 100 feet wide,
from 12 to 15 feet, at low water. Fi om the inner end of the pier there is a channel
4,000 feet in lengtL, expanding into a fine basin 2½ miles long and from a quarter to
half a mile wide inside the 10 feet lines, and having a depth of from 2½ to 4 fathoms
over a large part of its area.

During a succession of gales in December last, a portion of the pier on the south
side of the channel 280 feet in length (80 to 360 feet froni the outer end5 was des-
troyed. The breastwork on the north side of the channel was destroyed several
years ago.

The amount appropriated for the year 1890-91 was expended in the construc-
tion of a brush and stone dam 250 feet in length and 10 feet in width, on the south
.ide of the channel between the outer end of the pier and the sand hills, and in rais-
ing the brush and stone extension nearly to high water level from end to end.

At the commencement of the fiscal year, the " Canada " was working at this
place alongside the breakwater and at the site of a proposed wharf, work being
closed on 10th November, 1890, at which date 20,700 cubic yards of material had
been removed.

MARGAREE.

Margaree Harbour, at the mouth of the Margaree River, Inverness County, is on
the west coast of Cape Breton Island, about 30 miles north-east of Port Hood. It
has a narrow and intricate channel through which the tides run at the rate of 4 knots,
and its entrance is obstructed by a bar of shifting sand, over which there is at times
a depth of only 5 feot at extreme low water. Spring tides rise 4 feet.

A pier constructed on the west side of the entrance to the harbour by the Pro-
vincial Government prior to Confederation, was repaired and extended by the
Department in 1876 and again in 1879.

During tbe year 1890-91 a contract entered into in 1889 for repairs to the pier, and
for an extension 200 feet in length, was completed, and some repairs to the old work,
not included in the contract, were effected. The extension is 20 feet in width on top
over a distance of 170 feet and 25 feet over the remaining 30 feet. It is of round
timber, full ballasted and close fendered.

MARGARETVILLE.

Margaretville, Annapolis County, is on the south shore of the Bay of Fundy,
about 42 miles east of Digby Gut.

The breakwater, which was built by the inhabitants many years ago, was badly
damaged by storm in December, 1885. The work was repaired by the Department
in 1887-88, at which time a section 150 feet long of the inshore end was rebailt.

In October last a succession of heavy gales tore away the beach near the outer
end of the work and having exposed the decayed and worm-eaten foundation soon
made a breach directly through the breakwater.
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An appropriation of $400 was immediately made to save the work from further
damage during the coming winter's storms, both ends of the breach were bulkheaded
up, some of the wreckage was removed and all timber that was fit for further build-
ing operations was saved and piled above the reach of tide water.

MERIGOMISH.

Merigomish Harbour, Pictou County, is on the Northumberland Strait, 10 miles
to the eastward of the entrance of Pictou Harbour. The depth at low water over
the bar at the entrance is 14 feet. Spring tides rise 54 feet, neaps, 3f feet.

In 1880, a wharf was built by the Department in a cove to the eastward of
Hard Wood Point, and about- 1 mile from Merigomish Station on the Eastern Exten-
sion of the Intercolonial Railway. It is 154 feet in length and 20 feet in width, on
flats dry at extreme low water to the outer end and, consists of an approach 70 feet
in length, of earth with stone side walls, and 84 feet of block and span work with
covering.

During the year 1890-91, the covering over 65 feet of the outer end of the wharf
was renewed.

METEGHAN RIVER.

Meteghan River falls into St. Mary's Bay about 2 miles north-east of Meteghan
Cove and 9 miles scutb of Church Point.

The harbour is formed by two breakwaters, one ou either side of the river-
mouth, both of which were built miny years ago by the Provincial Government.
These works have been extensively repaired and otberwise improved by the Depart.
ment on several occasions.

During the past fiscal year an expenditure was made by the Department in the
removal of some rocks from the channel which interfered with the keels of vessels
whéu lying at the wharf, and also in effecting somo slight repairs to both break-
waters.

MOIDART.

Moidart, Antigonish County, is on the Northumberland Strait, 3 miles west from
Arisaig.

In 1887-88-a landing place for boats was made by levelling off the top of a large
rock and constructing a narrow approach 73 feet in length of stone, with cribwork
top. The approach was destroyed during a succession ot northerly gales in October,
1890.

The remains of the old work have been removed and a new approach 75 feet
in length, 16 feet in width and 6 feet in average height, constructed of round tim-
ber, full ballasted, covered and fendered.

The depth at extreme low water at the east side of the rock is 2 feet. Spring
tides rise 5 feet.

M'NAIR'S COVE.

McNair's Cove, Antigonish County, is on the west side of St. George's Bay,
about 1½ miles south of Cape George.

A contract entered into in 1872 for the .construction-of a breakwater to extend
400 feet from a point on the north side of the cove, was completed the following
year. The work was 20 feet in width over a distance of 200 feet from the shore end,
30 feet over a further distance of 160 feet and 40 over the remaining 40 feet. The
depth at the outer end at extreme low water was about 16 feet. Spring tides
rise 4 feet. Repaire were made from time to time till 1879 when the work was car-
ried away to within 100 feet of the shore end down to from 6 to 3 feet below low
water. During the summer of 1883, 70 feet of the work was rebuilt, and during the
winter of 1883-84 it was extended 94 feet. In April, 1884, the 94 feet extension was
badly damaged by drif\ice and subsequently carried away.
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A contract entered into in 1887 for the reconstruction of 160 feet qf the work,
was completed in 1888. The new work is 32 feet in width on top and 42 feet at the
bottom and bas a sloping face from one foot above low water on the north side and
the outer end. It is strongly constructed and founded on a bottom prepared by re-
moving the remains of the former structure down to 12 feet below low water at the
outer end, and to 6 feet at the inner end. At the outer end there is now from 9 to
12 feet at extreme low water. and from 7 to 9 feet over a distance of 100 feet ont.
Access to its sheltered side is obstructed by a deposit of ballast and gravel, over
which there is a depth of from 5 to 4 feet at the outer to 2 feet at the inner end.

During the year 1890-91 the amount authorized was expended in renewing the
covering, floor stringers and cap timbers of the work over a distance of about 100
feet from the inner end, and in procuring 125 pieces of piling.

OGILIVIE's PIER.

Ogilvie's Pier is situated on the southern shore of the Bay of Fundy, about 3
miles west of Harbourville and 52 miles east of Digby Gut.

The inshore end of the work is old and much worm-eaten and a hole had been
made by the sea into the ipterior of the work. The gravel was removed to a depth
of 3 feet, new timbers were inserted where practicable and the interior of the
cribwork filled with brush and large stone ballast.

PARRSBORO' PIER.

Partridge Island or Parrsboro' Pier, Cumberland County, is situated on the
north side of the Basin of Minas, about a mile to the westward of the mouth of
the Partridge Island River and about 2 miles distant from the town of Parrsboro',
the terminus of the Cumberland Railway and Coal Company's Railway.

The pier which is 500 feet in length, being directly on the seashore, has the
benefit of the full extent of the tides, and as vessels can approach it and leave it at
half-tide, it is the principal point of communication between Cumberland County
and the counties of King's and Hants, on the south shore of the basin, and the
steamers of the Basin of Minas, and St. John and Basin of Minas routeà call there
regularly du ngrig the season.

During a heavy south-easterly gale on 1st of October, 1889, the top of the outer
end of the pier for a distance of 30 feet, and 4 feet in depth, was wrecked, the face
timbers having been knocked out of their places, the ballast washed out, and a portion
of the top flooring removed.

During last spring a small sum was expended in placing and securing some
long piles on the inner face of the outer end, to fender off the steamers which during
high water springs were in danger of going on the wrecked portion of the pier.

Spring tides rise 41 feet, neap tides rise 34 feet.

PICTOU.

Pictou Harbour is pronounced by Admiral Bayfield to be in every respect
the finest on the southern shore of the gulf eastward of Gaspé. It is situated at
the head of a bay which is 1¾ miles wide and 1½ miles deep. The mouth of the
harbour is ovet one-quarter of a mile wide, and there is a depth of from 30 to 40 feet
in the channel as far a- the town, which stands on the north side 2 miles distant
from the lighthouse. The flats, however, extend some distance beyond the ends of
the wharves. On the south side is the terminus of the Pictou branch of the Inter-
colonial Railway, the principal point of connection between Nova Scotia and Prince
Edward Island.

Opposite the town the harbour divides into three large arms called the East,
Middle and West Rivers. The last two may be navigated without much difflculty
for two or three miles above their confluence, but higher up they become divided
into several small channels obstructed by oyster beds.

During the year the dredges " St. Lawrence " and " Canada " did some work on
the channel leading to the market wharf, while the latter did three days' work deep-
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ening along Dwyer's wharf. Full details of this work are given under the various
dredges at the end of this report.

PORT GEORGE.

Port George, Annapolis County, is 37 miles east of Digby Gut on the south shore
ofthe Bay of Fundy.

The harbour is dry at low water and is formed by a western breakwater and an
eastern pier, both of which works were built by the local authorities.

In 1875, the Department expended the sum of 87,000 in repairing and refacing
the breakwater, which was much decayed and worm-eaten.

In the autumn of 188S, the outer end of the breakwater was destroyed by a
severe storm, the outside 165 feet being swept away, and the adjoining 30 feet being
much shattered and injured.

During the spring of 1890 a contract was entered into for rebuilding the
destroyed section, and subsequently a second contract was made for removing and
rebuilding the 30 feet or damaged section.

During the past fiscal year these contracts have been completed. The work is
built of round timber, and al the cribs filled solidly with stone ballast; the seaward
face has a double set of face timbers, and is sheathed outside of them with 7 inch
sheathing. The work is 33 feet wide on top, and there is a break of square timber
7 feet high and heavily kneed, extending the entire length of the seaward side.

PORT HOOD.

Port Hood, the shire lown of the County of Inverness, is on the west coast of
Cape Breton Island, 20 miles north of the northern entrance to the Strait of Canso.

The harbour was formerly a secure and natural one; Smith's Island, which is
two miles in length, and forms its western side, having been connected with the main
land by a range of sand hills. In 1839, the sea made a breach in this protection;
thte opening, at first narrow, was enlarged by the tidal currents with increasing
rapidity, until it was swept entirely away and its site covered by 15 feet of water.
The harbour is now unsafe during north-easterly gales, except in a small cove on the
east side of Smith's Island.

A pier 550 feet long and 24 feet wide, with an L 100 feet by 25 feet, was built
on the eastern shore of the harbour in 1865-66 by the Provincial Government. When
first taken in charge of by the Department it was in need of repair. Owing to its
exposed position the pier has been frequently damaged by ice and storms and the
damage done made good.

'During this fiscal year the amount authorized was expended during the autumn
of 1891) in cutting down, rebuilding and close-piling the outer face of the 71 foot
block, and in slight repairs to the covering and to the stone slope on the north side.
Thé following spring the work was considerably damaged by ice. Repairs were
effected by reconstructing from low water, and close-piling 80 feet of the north face;
reconstructing the upper portion of the work, including the renewal of the covering,
floor stringers, upper cross ties and about 2 feet of ballast from the inner to the
outer end; reconstructing 40 feet of the south face near the inner end, and in replac-
ing some pieces of covering and cap timbers of the-L.

The depth at extreme low water at the outer face of the 71 foot block, varies
from 15 at the north to 9 feet at the south end. Spring tides rise 4 feet.

PORT MAITLAND.

Port Maitland, formerly called Green Cove, Yarmouth County, is about 13 miles
north of the town of Yarmouth.

The ha'rbour, which is dry at low water, is formed by a western breakwater and
an eastern loading pier. It is an important fishing station, and besides the number
of small boats and vessels emplbyed, considerable capital is invested in the fitting
out and management of " traps " or deep water weirs.
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In the winter of 1887-88 the breakwater was seriously damaged by a succession
of westerly storms and a breach of 86 feet in iength was made directly through the
work.

On the 24th June, 1890, a cohtract was made for rebuilding the destroyed section
and repairing the other parts of the work.

The wreckage of the old work was removed down to its foundation and the
breach filled in and rebuilt entirely with new timber. The balance of the seaward
face-that is to say 83 feet in length outside the new work, and 100 feet between it
and the shore-was close-piled, the entire top (including the cap, covering. floor
stringers, the first set of cross ties and the " break " of these two sections was
rebuit, and new fenders were fitted to the inside face.

PORT LA TOUR CANAL.

Port LaTour Canal, Shelburne County, commonly called the " Haulover," is a
cutting or boat canal about 1,250 feet long, 12 feet wide and 6 feet deep, across the
isthmus which separates Port LaTour from Negro Harbour.

This cutting was made many years ago by the local authorities to enable fisher-
men and others to pass from one harbour to the other, effecting a saving in distance
of from 7 to 10 miles and avoiding the dangerous passage around Blanche Point and
its neigbbouring shoals and ledges. The isthmus is low and flat, and the beaches
at both ends are hard and stony, but the middle is a soft marsh.

The work having been poorly constructed in the beginning, and no repairs
having been made for some years, the whole work fell into a dilapidated condition
and become almost impassable for boats even at high water.

At the last session of Parliament an appropriation was made for repairing the
work and during the past fiscal year the canal has practically been rebuilt. It has
been widened, deepened, and the walls on both sides for the entire length of the
work rebuilt. The canal is now 12 feet 6 inches wide in the clear at the bottom,
and 14 feet 6 inches on top and at ordinary spring tides there is 4 feet 6 inches of
water for the total length of the canal, and it is available for the passage of fishing
boats from 2 hours flood to 4 hours ebb, or 8 hours out of each 12.

At the Port LaTour or western end cribwork guide piers have been built 75
feet long, 10 feet wide, and 6 feet 6 inches high, these are built of round timber with
a substantial ballast floor over the lower tier of timber and fitted to the top with
ballast. The Negro Harbour or eastern piers are constructed in a like manner and
are 87 feet long. The centre portion of the canal which is through the marsh has
its walls constructed of ballasted cribwork and the ends which are through harder
material have stone walls. The ebb and flow of tide makes a strong current through
the canal and scours the bottom clear of mud and silt.

SOUTH GUT.

South Gut, Victoria County, is the local name of the south arm at the head of
St. Ann's Harbour The latter is a fine basin, 7 miles in length, the entrance to
which is a few miles to the westward of the principal entrance to the Great Bras
d'Or Lake.

During the year 1890-91, the construction of a wharf extending 198 feet, to 6
feet at extreme low, or 12 feet at extreme high water, was commenced. It consists
of a shore abutment 48 feet long and 20 feet wide, and of 3 central blocks each 20
feet by 20 feet, and an outer block 20 feet by 40 feet with openings of 17 feet 6 inches.

At the close of the fiscal year when operations were suspended, the work was
within 3 or 4 feet of required height, and all the material required to complete it had
been procured.

SOUTH INGONISH.

The harbour of South Ingonish, Victoria County, is on the east coast of Cape
Breton Island, midway between Sydney Harbour and Cape North.

On the completion in 1876 of works undertaken to improve the entrance to the
harbour, there was left a channel 200 feet in width with a depth at extreme low
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water of not less than 14 feet, and with a protection work on the north side 560 feet
in length. The protection work has since been destroyed, and the channel has nar-
rowed and shoaled to sonie extent, but it is still nowhere less than 100 feet in width,
and has a depth of not less than 13 feet 6 inches at extreme low water. Spring tides
rise 5 feet.

With the amount appropriated for the fiscal year 1890-91, material to be used
in the construction of a wharf 53 feet in length and 30 feet in width has been pro-
cured, but pending the selection of a suitable location, work of construction was not
commenced.

STONY ISLAND.

Stony Island is a prosperous fishing station on the east side of Cape Sable Island,
Shelburne County, about midway between Cape Sable and North-East Point.

At the last session of Parliament an appropriation was made for the construc-
tion of a breakwater for the protection of fishing boats, and in the autumn of 1890 a
contract was entered into for the construction of the work.

As there is no timber on Cape Sable Island the materials were obtained on the
mainland during the winter months and building operations were begun in the
spring as soon as the timber could be rafted to the site.

The proposed breakwater when completed will be 300 feet long and 24 feet wide
on top ; its inner end for a distance of 125 feet will be Constrncted of cribwork and
the remaining or outer portion òf pile bents. The latter section will be protected
on its seaward side by a row of close-piling, their ends being left 4 feet above the
top of the work to act as a " break " to prevent the sea from coming over and the
cribwork section will have a " break " of squared timber of a similar height.

SUMMERVILLE WHARF.

Summerville, Hants County, is situated on the eastern side of the Avon River,
about midway between the town of Windsor, the shire town of the county, and the
mouth of the river where it empties into the Basin of Minas.

The wharf was constructed many years ago by the inhabitants, aided by the
Local Government, and with the exceptiorn of some trifling repairs, no work had been
placed upon it until 1887. At that time the structure had been abandoned as useless
for the want of repairs, and Messrs. Churchill of Hantsport, intending to place a
ferry steamer on the route between Summerville, Hantsport and Windsor, repaired
the broken end and extended it a distance of 36 feet at their own expense.

During the years 1889-90 the Department commenced the reconstruction of the
top of the work and in strengthening the sides, by removing the old top to a depth
of from 3 to 5 feet and in rebuilding it to a depth of from 5 to 7 feet, and. by placing
fenders along the faces 5 feet apart, and during the past year the repairs commenced
in 1889-90 were completed and the wharf is now in first-class condition.

The total length of the wharf is 300 feet, varying in width from 25 to 31 feet,
and in height from 4 to 23 feet, the latter being the height at the outer end.

TATAMAGOUCHE.

The Tatamagouche River, Colchester County, empties into the south-west corner
of Tatamagouche Bay, Straits of Northumberland.

Between the 4th August and 12th Sepember, 1890, the " Geo. McKenzie " was
engaged in dredging at different points in the harbour, 7,755 cubic yards of mud and
Clay being removed.

TRACADIE.

Big Tracadie Harbour, Antigonish County, is situated on the southern shore of
St. George's Bay, about 4 miles to E. S. E. from Pomquet Island.

It is an extensive sheet of water having a depth of from 10 to 14 feet over a
arge part of its area, the entrance channel however is narrow and crooked.
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By the 24th July, 1890, the dredge "Geo. McKenzie " completed a channel
750 feet in length, 200 feet wide at the river end and 170 feet at the outer, with a
depth of 7 feet at low water springs.

TIDNISH.

The Tidnish River enters Bay Verte on the southern side and near its head.
It is the largest stream entering the bay, and for a short distance from the mouth
it forms the boundary line between the Counties of Westmoreland, in New Bruns-
wick, and Cumberland, in Nova Scotia, the western shore being in the former and
the eastern in the latter province.

Tidnish Head, about 1½ miles to the eastward of the mouth of the river, is the
eastern terminus of the Chignecto Marine Railway, now under construction.

On the 4th day of July, 1890, a contract was entered into for the construction
of a publie wharf on the south-eastern side of, and near the mouth of the river in
Cumberland County, and it was satisfactorily completed on the 13th May.

The wharf is 220 feet in length and 20 feet wide, with an L on the upper side of
its outer end, 20 feet long by 20 feet wide. It is built of round timber, thoroughly
ballasted and covered with plank, and its sides and end are well protected by fenders
and fender piles.

VICTORIA.

Victoria pier is situated on the Bay of Fundy shore of King's County, and is
distant about 2 miles east of Morden, and about midway between this latter and
Ogilvie's pier.

During the past fiscal year some repairs were made to the covering, a portion
of the structure was ballasted and two additional mooring posts placed in convenient
positions.

WALTON.

Walton Harbour, Hants County, is the outlet of the LaTete River, and is
situated on the southern shore of the Basin of Minas, Bay of Fundy, about 14
miles to the westward of Noel Bay, and 14 miles to the north-eastward of Cheverig
at the mouth of the Avon River.

A contract was entered into in December, 1890, for the construction of a break-
water on the eastern side of, and near the mouth of the harbour, 250 feet long and
20 feet wide, sloping 1 in 8 on the inside, and 1 in 2 on the outside, for the purpose
-of forming a harbour inside.

The work has been carried on in a very vigorous manner, and at the end of the
fiscal year the bottom of the outer end for a distance of 130 feet inward had been
built up to an average height of 6 feet and thoroughly ballasted.

WEYMOUTH.

Weymouth, Digby County, is situated at the entrance of the Sissiboo River,
which empties into St. Mary's Bay, and is distant 20 miles from Digby.

The "St. Lawrence," having been ordered for work in the River Sissiboo at
Weymouth, left Pointe du Chêne on 25th October. The passage was long and stormy
and the season late, and when Weymouth was reached and the dredge got to work
it was found impracticable to continue owing to the hard nature of the bottom.

WRECK COVE.

Wreck Cove, Victoria County, is on that part of the east or Atlantic coast of
Cape Breton Island known as the " North Shore,' between the Harbours of St. Ann's
and South Ingonish, and distant from the former 18 and from the latter 12 miles.

A former landing place for bUats, near the mouth of Wreck Cove Brook, was
rendered unsafe by a divergence of the stream and the opening of a second outlet.

During the year 1890-91 the amount appropriated, together with $200 paid by
the locality, was expended in the construction of a dam of brush and stone 675 feet
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in length, 16 feet in average width, and 6 feet in average height, designed to confine
the stream to its former channel and thus restore the landing place to its original con-
dition.

NEW BRUNSWICK.
ANDERSON'S HOLLOW.

Anderson's Hollow, Albert County, is situated on the northern shore of the
Chignecto Channel or north-eastern arm of the Bay of Fundy and on the eastern
side of Salisbury Bay lying between Cape Enragé and Matthew's Head.

The formation of a harbour was first commenced by the Department in 1879-80,
an isolated block 100 feet in length and 25 feet in width being constructed at a
distance of 500 feet from the shore and some 300 teet from extreme low water mark,
additions being made in 1883-84-85-86, and 1887-88, of 90, 100 and 260 feet réspect-
ively, forming a connection with the shore. to which also the Local Government
in 1888 built a public road and approach, the Marine Department also erecting and
maintaining a light on its outer end.

During the fiscal year repairs were made to a portion of " break " damaged by a
severe storm that occurred in early part of November, 1890.

CAPE TORMENTINE.

Cape Tormentine is on the New Brunswick coast of Northumberland Strait, and
is the nearest point to Prince Edward Island, from which it is distant about 9 miles.

At the point of the Cape an artifical harbour is in course of construction. The
work consists of a straight pier 2,500 feet in length with a head and return, each
400 feet in length, enclosing a basin a little over 4 acres in extent, having an extreme
depth of 15 feet at low water, or 22 feet 8 inches at high water spring tides.

For a distance of 1,300 feet from the shore, the pier is composed of stone
embankment 20 feet wide on top with slopes of 2 to 1; the remaining 1,200 feet is
close-faced cribwork 30 feet wide. The head and return will be of similar cribwork,
but the width from the bottom up to low water will be 40 feet, decreasing to 30 feet
at the finished level of the work and presenting a sloping face sheathed with hard-
wood to the south and east.

During the fiscal year the substructure of the cribwork of the pier has been
extended 700 feet to a point 2,400 feet from high water mark, while a length of 860
feet of superstructure bas been nearly completed; a stone slope has also been carried
out 580 feet in length on the north side and 330 feet on the south side of the work,
while the slopes of the stone embankment were brought around crib No. 1.

At the close of the fiscal year the work was still in progress.
CARAQUET.

Bridgetown, Gloucester County, is the name of the railway station situated at
the upper or western end of Caraquet Harbour and Settlement, and is 2 miles east of
the bridge crossing the Caraquet River and 6 miles west of existing public wharf
near Caraquet Church.

Directly off Bridgetown extensive oyster beds are situated, causing this portion
of Caraquet Harbour to be known as the " Oyster Grounds."

To provide shelter and a landing place for boats, a contract was entered into
25th October, 1890, for the construction of a work in ail 350 feet long, consisting of
a shore approach 160 feet long, four blocks oach 15 by 15 feet, 5 spans or open-
ings of 20 feet each, and an outer block 30 by 30 feet. The shore approach and
the several blocks to be constructed of round logs open cribwork, the spaces or
spans between being oach spanned with four 10 by 12 stringers. the blocks and
approach to be fendered on the sides and full ballasted, the whole being covMred
with 3-inch planking.

The timber required having been got out during the winter, construction was
commenced about the lst June, and by the end of the fiscal year the work was well
under way ; all of the blocks as well as the approach being commenced and built up
to ahout one-third of height required.
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CAMPBELLTON.

Campbellton, Réstigouche County, is situated on the southern side of the Resti-
gouche River, about 15 miles west of Dalhousie, the shire town and where the river
enters the Baie des Chaleurs; it is an important station on the line of the Interco-
lonial, as well as a thriving and growing town, latterly doing an extensive business
in the shipment of lumbér.

Campbellton is practically at the head of navigation although the tide flows up
the river some 9 miles further, but shoals and the intricacy of the chanrnel prevents
the passage of vessels of any size, except on the " Traverse " about 4 miles below
Campbellton where the depth is only about 12î feet, a depth of 18 feet at low water
springs can be carried up to the town, which, with the rise of 10J feet aù springs and
7 feet at neaps, affords a good depth of water for the class of vessels engaged in trad-
ing to and from the port, these being generally barques of from 400 to 900 tons. The
greater number of these arrive in ballast, the disposal of which has been a matter of
serious inconvenience, owing to there being no convenient place of deposit. To
remedy this a contract was entered into on the 23rd April, 1889, for the construction
of a " ballast wharf," the structure being an isolated block, 140 feet in length by 35
feet in width on top and having a minimum depth of 18 feet at low water spring
tides ; this work which had been in progress during the previous year, was completed
on the 30th of August, 1890.

The work done during the fiscal year consisted in putting on covering, con-
structing ballast traps and ladders, some little ballasting and further bolting of
fenders.

To complete the landing and approach required for the accommodation of the
ferry steamer plying between Campbellton and Cross Point (directly opposite), on
the Quebec shore of river, a contract was entered into 3lst March, 1891, for the cons-
truction of the work to extend 250 feet in length from the outer end of the work built
by the Department by day's labour in 1889-90 at site selected and provided by the
Campbellton Town C'ouncil. The work contracted for consists of four cribwork
blocks, respectively 50, 20, 20 and 100 feet long and three spans or openings of 20
feet each, the latter spanned by four 10 by 12 inch stringers, the work being
covered with 4 inch planking. The first three blocks and all the spans are to
be 20 feet in width from outside to outside of cap timber, the fourth or outer block
for a distance of 40 feet, to be 30 feet wide, while its remaining length or that
portion ot it forming the incline will be 20 feet in width.

At the close of the fiscal year, most of the materials required had been pro-
vided, and construction would shortly commence.

EDGETT'S LANDING.

Edgett's Landing, Albert County, is situated on the west side of the Petitcodiac
River, about 10 miles from its mouth, and two miles south of the Village of Hills-
boro', a railway and telegraph station, and also business centre of the county.

To facilitate the discharge of ballast from vessels, a contract was entered into,
15th of January, 1889, for the construction of a " ballast wharf " at Edgett's Land-
ing, on the site where many years ago the Government of New Brunswick had
constructed what was known as the "Steamboat Wharf." The wharf contracted
for is 400 feet in length, and reaching to about 150 feet of low water mark, having
at its outer end 30 feet of water at high water spring tides which rise 45 feet, neaps
38 feet.

Owing to the failure of the contractors to prosecute the work, in September,
1889, the contract was cancelled b vOrder in Council, and materials that bad been
supplied taken charge of by the Department, the construction of the work being
resumed under direct charge on the 20th May, 1890, and continued until end of
November, at which date the outer 100 feet was built up to the proposed height, and
partly fendered; the next section, 100 feet long by 30 feet wide, composed of round
logs, open cribwork, to within 4 feet of required height, while of the remaining
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length of proposed cribwork, 150 ,feet long and 20 feet wide, one-half has been
built up to within 4 feet of the top.

GRAY'S ISLAND.

Gray's Island, Albert County, is situated on the west side of the Petitcodiac
River, two miles north of the viliage of Hillsboro'.

A contract was entered into 27th October, 1890, for the construction of a
breakwater, for the protection of shipping, 300 feet long over all, to extend from
the shore a short distance above the site of the wharves. The first 100 feet or
inner end of the work is merely " clay dyking," 5 feet wide on top sloping 1 to 1
on the sides. The next 100 feet outwards is of round logs, open cribwork, 15 feet
wide on top, and sloping 1 in 4 on the sides; the next 50 feet to have its upper 30
feet similar to last described, excepting that the northern or upper side shall have
the face longitudinals of square timber, and face close sheathed with spruce spars,
flatted to 6 inches in thickness, the bottom being built plumb, and its northern or
upper side protected by close-piling. The outer 50 feet is 25 feet wide on top, and
for its upper 30 feet bas a slope of 1 in 12 on the end, 1 in 4 on north side, and
1 in 2 on the southern or lower side, the bottom being built plumb, and.4iaving both
sides and end protected by close-piling, and the upper portion of the work by close-
sheathing of spruce and hardwood. Materials having been procured during the
winter, delivery of timber was commenced on the opening of navigation, and con-
struction began about the latter part of May, and at the close of the fiscal year good
progress bad been made.

KINGSTON.

Kingston, Kent County, is situated on the Richibucto River, 3 miles south of
Richibucto, the shire town, and 6 miles from the mouth of the river which enters
the Straits of Northumberland.

The river above Kingston being poorly provided with shipping facilities, a con-
tract was entered into in May, 1890, for the construction of a wharf on the upper
side of the Kingston bridge, to provide additional accommodation and a means of
warping vessels through the " draw." The proposed work is to be 200 feet long and
35 feet wide on top, the ends and outer or north face being built close faced of square
timber, and the inner or south side open faced, both sides. and ends to have a slope
of 1 in 18. It will be connected with the public road bridge by an approach 63 feet
long (measured along its centre) and 20 feet wide, to be built of round logs, open
cribwork, ballasted, with floor stringers and planked over.

Materials for the wharf were procured during the winter and construction com-
mencod early in the spring, but the work has been much delayed owing to a stranded
schooner at the inner end of the site of the work. At the close of the fiscal year
the outer 100 feet was two-thirds completed and the building of the approach com-
menced.

NEGRO POINT BREAKWATER.

St. John Harbour, on the north side of the Bay of Fundy, is the estuary of the
River St. John, and lies at the head of a small bay, the distance between " Red Head "
and "Negro Town Point" at the eastern and western sides of the mouth being
about 2j miles. Partridge Island, which lies a little more than a half mile out-
side of the line of points named, divides the entrance of the harbour into two
channels. During south-easterly winds the sea is broken by Inner Mispec Point
(which bears south by west two miles from Red Head), and by the shoal water
between Red Head and the main or eastern channel. South-westerly winds throw in
a heavy sea through the western channel, which rendered it difficult for vessels to
enter the harbour, as they were in danger of being driven on to the " Ford Sound,"
on the eastern side of the main channel.

During 1874-75 a thorough survey of the harbour was made by the engineers
of the Department, and in the spring of 1875 a breakwater 2.250 feet long, to

rartially close the western channel, was begun, and in Septembr, 1877, completed.
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Injury having been done to portions of the slopes, top and outer end of the
work by storms, a contract was entered into 19th January, 1891, for supplying a
quantity of stone for its repair, delivery of which was in progress; by end of fiscal
year, about 1,000 cubie yards having been delivered and placed at the most exposed
parts of the work.

OROMOCTO SHOALS.

The obstructions known as the "Oromocto Shoals" are situated on the St.
John River, about 10 miles below Fredericton, and at low stages of the water in the
river bave always proved serious to navigation. At this point the river widens,
separating into three channels divided by Oromocto and Thatch Islands, the naviga-
ble channel being the central one between the islands, although not so wide as that
on the eastern side of Oromocto Island, while the one west of Thatch Island is'but
small. This latter in 1877-78-79-80-81 was closed by a " Shear Dam." 2,200 feet in
length, extending from the " Lincoln Shore " to the head of the islands in order to
increase the current and prevent sediment being deposited on the "Shoals."

Owing to natural decay of the wood, and injury received from drift logs, ice,
&c., many portions of the covering of the top and slope had been damaged as well
as other portions of the work, and during the past fiscal year, a length of 627 feet
of the slopes and 780 feet in length of the top have been replanked, and general
repairs effected.

POINTE DU CHÊNE (sHEDIAC).

Pointe du Chêne is on the south-east side of the entrance to Shediac Harbour,
and is the eastern terminus of the New Brunswick division of the Intercolonial
Railway.

The dredge " St. Lawrence " operated in the harbour of Pointe du Chêne from
27th July to 24th October, 1890, giving a depth of 16 feet at low tide from outside
the " spit " to the wharf, as well as making a basin 500 feet long by 150 feet wide at
the western front of the railway wharf.

RICHIBUCTO.

Richibucto Harbour, Kent County, is situated on the south-west shore of the
Gulf of St. Lawrence, about 40 miles north from Pointe du Chêne (Shediac Harbour)
the eastern terminus of the Intercolonial Railway.

The work done during the present fiscal year consisted in putting on additional
walings to a lenpth of some 300 feet of beach protection, and filling in ballast where
settlement had taken place, and in filling with brush and ballast two portions
of the breakwater proper, and extending the beach protection a distance of 140 feet.

The "St. Lawrence " arrived at this place on the 12th June, 1891, and at the
close of the fiscal year was engaged in improving the Albion or Middle Channel.

RIVER KENNEBECASIS.

River Kennebecasis takes its rise near the sources of the Petitcodiac and after
a south-west course of about 20 miles enters the St. John through Kennebecasis
Bay.

At the commencement of the fiscal year the " New Dominion " was engaged in
deepening and straightening the channel at Perry's Point till the 13th September,
when work was begun at Lamb's Point above the bridge, where the dredge remained
until 11th November.

On the 16th May, 1891, work was begun at Hampton in deepening the channel
to 8 feet; but the water falling too low for the dredge to work it was again taken to
Lamb's Point where it was operating at the close of the fiscal year.

RIVER ST. JOHN.

The St. John is the largest river in the Maritime Provinces, having a length of
about 500 miles; it takes its rise in the State of Maine near the source of the Penobscot
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and Connecticut Rivers, and falls into the Bay of Fundy at the harbour and city of
St. John. Its length in New Brunswick may be divided into three sections : the
first, 75 miles in length, between the mouth of the St. Francis (where the river first
touches Canadian territory) and the " Grand Falls " (to within 2 miles of which
latter pQint it forms the boundary Une between Maine and New Brunswick.) The
second, 140 miles in length, between "Grand Fatls " and Fredericton, and the third,
80 miles in length, between Fredericton and St. John. The first section is navigated
only hy tow boats, though at one time a small steamer plied on it occasionally. The
second is navigable by steamers of light draft during high water in spring and fall,
and generally by tow boats during open water, the rapidity of the current pre-
venting the employment of sailing vessels beyond " Spring Hill," 6 miles above
Fredericton. The third section (over all of which the influence of the tide is siightly
felt) is navigable for steamers and sailing vessels drawing not more than 10 feet.

During the fiscal year, for the improvement of the navigation of the river on
the portions above Fredericton, the following work was performed: At the " Grand
Pass " at foot of (Sugar Island) 7 miles above Fredericton and "Bear Island Bar "
25 miles above, the channel was deepened by use of scrapers, and boulders were
removed.

At " Meductic Falls," "Belvisor's Bar " and "l Howe's Point," 40 to 50 miles
above Fredericton, the channel was deepened by the use of scrapers, and dangerous
rocky ledges were blasted, in addition to which a number of large boulders were
removed from the channel. At Grand Falls, a sinall amount was expended in
repairing the breakwater or shear dam built many years ago.

The tow paths between Grand Falls and the St. Francis were repaired, while on
the Tobique River, a tributary of the St. John, boulders, rocky lodges, &c., were
removed.

SHIPPEGAN.

Shippegan Harbour, Gloucester Conuty, is situated near the entrance of the Baie
des Chaleurs, about 60 miles east of Bathurst.

At the southern end of Shippegan Harbour connection is made with the Gulf of
St. Lawrence by "Shippegan Gully," a shoal and difficult channel formerly used
during fine weather by the smaller fishing boats and vessels of very light draft.

By,the use of the " gully " a saving in distance is made of from 25 to 40 miles
for the fishermen going or returning to their homes from the fishing grounds situ-
ated off this part of the shore, while the harbour is also a most desirable shelter
during storms. being perfectly protected from all winds and largely used by all of
the fishing vessels of the extensive fisbing establishments of Caraquet and other
parts of the south shore of the bay.

To make the "gully " available for vessels of a larger class and permit of it be-
ing entered at all time of tide or during storny weather, the Department in 1875
commenced the construction of a breakwater to protect the entrance, and a " dam "
to close an opening known as the " east gully." Difficulty was had with the con-
tractors, who suspended operations at the close of the summer of 1876, and the work
was re-let in December, 1877, operations being resumed April,1878, but the second
contractors, about the end of July, stated their inability to proceed further with the
work, and it was taken over by the Department.

At this time the "dam" was completed, about 900 feet of the breakwater was
raised to its proper height and a further length of 500 feet partly built.

In October, 1879, a storm occurred during which the tide rose much higher
than before known, seriously injured the " dam," while the unfinished outer 500 feet of
the breakwater was completely destroyed and the inner portion much damaged. In
1880-81 the dam was repaired, raised and strengthened by piles driven 10 feet apart,
connected by caps and walings. During 1883 portions of it that had again settled
were raised where deemed unsafe, and an extension of 120 feet added to the remains
of the breakwater, a gap that had been made being closed as well, and other por-
tion» of the structure raised.
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General repairs were again made in 1884-85, when 50 feet of the outer end was
close-piled, the " dam " at the time being raised where settlement had taken place.
Further close-piling and some general repairs of the work were also done in 1886-87,
while during 1888-89 a length of 60 feet which had been seriously damaged the pre-
vious winter was reconstructed.

In November, 1889, a contract was entered iito for an additional block of 50 ft.
at the end of the eastern or existing breakwater, and the construction of a break-
water to extend 1,100 feet in a southerly direction fromthe beach west ofthe "gully."

Materials for the works were got out during the winter of 1890 and work com-
menced in the spring of that year, since which it has been actively carried on so
that at the close of the fiscal year, 30th June, 1891, it was well advanced towards
completion.

TYNEMOUTH CREEK.

Tynemouth Creek, St. John County, empties into the northern side of the Bay of
Fundy, about 25 miles to the eastward of the harbour and city of St. John.

At its mouth the creek is contracted by a sea wall of coarse gravel extending
from the western side, enclosing extensive flats having ovor them a good depth of
water (10 to 15 feet) at high water springs, thus forming an excellent harbour
for small vessels.

In 1874-75 the Department constructed a small breakwater on the eastern side
of the entrance to protect vessels from danger of striking on the rocky ledges that
formed the eastern side of the entrance, a similar work being built in 1882-83 on
the western side to prevent the wearing away of the end of the sea wall.

During the past fiscal year the western breakwater was repaired and extended,
and some dangerous rocky ledges were removed from the channel.

QUEBEC.

ANSE ST. JEAN.

Anse St. Jean is situated on the south-west bank of the Saguenay River, about
25 miles from its mouth.

That portion of the wharf which settled in the spring of 1889 was raised from
2j to 3 feet over a length of 135 feet, and the flooring was renewed with 6 x. 6 in.
tamarack.

A quantity of stone was placed in the eastern portion of the wharf, and the
'freight s-hed repaired.

BAIE ST. PAUL.

Baie St. Paul, County of Charlevoix, is situated on the north shore of the St.
Lawrence, 60 miles below Quebec.

During the past fiscal year the extension of 75 feet to the wharf at. this place
was completed, and there is now a depth of 9 feet at low water spring tides at its
outer end.

The wharf is now 861 feet long with a width of 30 fee'.
Spring tides rise 24 feet, neaps 13.

BEAUHARNOIS.

The " Nipissing " operated at this place between 16th July and 25th August,
1890, digging up old piers and cribwork and deepening the channel in front of the
village wharves to a depth of 10 feet; 12,060 cubie yards of clay, stone and boulders
being removed.

BELRIL.

Beloil piers and booms are on the Richelieu River, south of the Grand Trunk
Bridge, which crosses the river at Beloil; they were built to facilitate the passage
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of steamers and barges through the swing and to prevent them from being carried
out into shallow water.

There are five mooring piers, three of which were rebuilt from water line last
season.

BERTHIER (EN BAS).

Berthier, 24½ miles below Quebec on the south shore of the St. Lawrence, is in
the County of Montmagny.

The works performed during last fiscal year consisted in the construction of a
new movable slip, to replace the one broken in the fall of 1889.

BEAUPORT.

Beauport, Quebec County, is on the north shore of the St. Lawrence, 2 miles east
of Quebec.

A wharf 100 feet in length was built some years ago near the mouth of the
Beauport River, and parallel with the river.

During September, 1890, the filling was completed and brought to the level of
the face timbers and the approach to the wharf raised.
* Spring tides rise 21 feet, neaps 13 feet.

BOUCHERVILLE.

Boucherville, in the County of Chambly, is situated on the south shore of the
River St. Lawrence, 6 miles east of Longueuil.

During the winter of 1888-89, the Boucherville Navigation Company built a
block 54 feet 6 inches in length by 23 feet in width, with a breakwater 10 feet in
length, at the upper end, at a distance of 175 feet from the shore. The Boucher-
ville Navigation Company handed this block over to the Municipality of Boucher-
ville in the summer of 1890. This block is situated at the upper end of the village.

Last October the Department entered into an agreement with the Municipal
Counîcil of Boucherville to build an approach 175 feet in length and 24 feet in width
of solid cribwork. The work was eompleted on the 30th June last.

CAP À L'AIGLE.

Cap à l'Aigle wharf, Charlevoix County, is 5 miles east of Murray Bay.
During the month of August, 1890, some slight repairs were made to the wharf.

The depth of water at the end is 17 feet at low water sprng tides.
Spring tides rise 19 feet, neaps 12 feet.

CAP DE LA MAGDELEINE.

The parish of Cap de la Magdeleine is in the County of Champlain, on the
north shore of the River St. Lawrence, 3 miles below Three Rivers.

A pier and approach were built in 1887. This pier measures 60 by 24 feet at
bottom, and 51 feet 6 inches by 22 feet 8 inches on top; it was built in 5 feet of water
i front. with from 1 to 2 feet in rear.

During the ice shove in the spring of 1890, the approach was damaged, all the
cribwork on a height of 3 feet being carriedaway. This timber when recovered was
too much daniaged to be of any use for repairs.

During the year the damage done was repaired, and the wharf put in good
order.

CEDARS.

Cedars is situated on the north shore of the River St. Lawrence, 15 miles east of
Coteau Landing and in the County of Soulanges.

The landing wharf is 115 feet in length and 24 feet in width. There are at the
outer end 7j feet of water at its lowest stage.

The repairs made last year consisted in renewing some of the stringers and
planking.
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CHICOUTIMI.

Chicoutimi is at the head of navigation on the River Saguenay, 71J miles
above Tadousac.

During the year the retaining wall of cribwork 14 feet in width which is
being built along the slab wharf, was extended a further length of 130 feet ; a
waiting room 28 x 20 feet built at the southern end of the wharf, and the plank of
the wharf was repaired at various places.

COTEAU LANDING.

Coteau Landing is situated on the north side of the River St. Lawrence, at the
foot of Lake St. Francis. It is the chef-lieu of the County of Soulanges, two miles
from Coteau Station, Grand Trunk Railway, and 36 miles west of Montreal. It is
also a station on the Canada Atlantic Railway.

During the season of navigation, the Richelieu and Ontario Navigation Com-
pany's steamers call at Coteau Landing, besides several local lines of boats. It is the
chief grain shipping port of the county.

There are several wharves at Coteau Landing, but the wharf known as the
Richelieu and Ontario Navigation Company's is the one referred to in this report.

It is 904 feet in length including a block 279 feet by 24 feet at the outer end.
The bridge or approach has a general width of 12 feet, with two sidings for the

crossing of teams.
Last fall the reconstruction of the outside block 279 feet by 24 feet was com-

menced, but was not completed at the close of the fiscal year.

ETANG DU NORD.

Etang du Nord is at the western end of Grindstone Island, one of the Magdalen
Islands in the Gulf of St. Lawrence.

. The breakwater at this place, which had received damage from storms, was
repaired where required, and heavy stones placed in the talus to fill gaps which had
been made.

GATINqEAU RIVER, EAST BANK.

In November last, a grant was made for the building of a retaining wall on
the east bank of the river, about one mile above the Gatineau Point church, to stop
any further encroachment of the river bank, along which runs the public h ighway.

This retaining wall is 340 feet in length and is built of pile work. The space
between the front row of piles and the bank is filled with fascines and stone.

GRANDE RIVIÈRE.

Grande Rivière, is in the County of Gaspé, and is situated on the Baie des
Chaleurs.

At the close of the fiscal year the wharf under construction by contract at
Robin's Point was well advanced towards completion.

This wharf when completed will have a total length of 457 feet, with a width
varying from 25 feet 9 inchos on top to 38 feet at its outer end, where there is a
depth of water of 19 feet at low water springs.

On the northern side of the wharf there will be a slip and two stairways for the
accommodation of those using the wharf at different stages of tide.

GROSSE ILE QUARANTINE STATION.

Grosse Isle is an island on the St. Lawrence, 33 miles below Quebec, and
is the place where steamers and vessels on-their way to Quebec report any case of
infectious diseases they may have on board.

The outer end of the wharf having become much damaged owing to natural
decay, it was found necessary to repair the same to make it available for any vessel
or steamer that might have to tie up to it. Accordingly extensive repairs and
renewals were commenced, but had not been completed at the close of the fiscal year.
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ISLE VERTE.

Isle Verte, on the south shore of the St. Lawrence, is in the County of Temiscouata,
17 miles below River du Loup.

The work during the last fiscal year has consisted in the construction of a further
length of 164 feet of continuous open cribwork, to form the roadway to the isolated
block.

KAMOURASKA.

Kamouraska is on the south shore of the St. Lawrence, in the County of Kamou-
raska, 90 miles below Quebec.

The work performed at Kamouraska during the last fiscal year consisted in
demolishing part of the old wharf, on its easterly side, and in rebuilding it with an
inclined slip, 76 feet in length and 17 feet wide.

A stone protection wall of about 60 feet in length, 5 feet wide, has also been
commenced on the easterly side of the old wharf from the inclined slip shorewards.

LACHINE.

At the commencement of the fiscal year the "Nipissing " was working at this
place dredging a channel in front of local wharves, removing 2,385 cubie yards of
material.

LAKE MEGANTIC.

Lake Megantic is a fine sheet of water lying between the Counties of Beauce
and Compton.

In October, 1890, the Agnes pier at the foot of the lake was sheathed at the
outer end, the plank covering renewed and the shed repaired.

The pier at Lourdes which had been considerably damaged by the ice received
the necessary repairs.

LÉVIS DRY DOCK.

In October, 1890, the Department of Public Works assumed control of this
dock, which had up to that time been under the management of the Quebec Harbour
Commissioners.

During January, 1891, iron beams made of boiler plate were placed under the
bearings of the shaft of the main pumps'in order to strengthen the bearings and do
away with vibration. The machinery was painted and generally overhauled.

During June the sluice valves in the caisson and culverts were taken out of
their seats, cleaned of all rust and replaced.

The inside of the caisson is being cleaned, and two coats of cernent wash will be
applied.

Since the Department assumed control the following vessels have used the dock:
1. ss. "Barcelonai," 1,886 tons, docked Oct. 31, undocked Nov. 4
2. SS. "Oregon." 3,672 do Nov. 7 do Nov. 12
3. SS. "Barcelona," 1,886 do Nov. 13 do May 12
4. Whale back str. " Jos. L. Colby," 1,243 tons, docked June 22, undocked June 28
5. Whale back steel barge No. 110, 1,227 do June 29, do July 1
Of these vessels the two last only have been repaired permanently while in

dock.
A quantity of gravel and stones were removed by one of the departmental

dredges assisted by a stone lifter, from the shoal off the entrance to the dock.

LONGUEUIL.

The town of Longueuil, the chef-lieu of the County of Chambly, is situated on
the south side of the River St. Lawrence, nearly opposite the eastern end of the city
of Montreal.
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The Richelieu and Ontario Navigation Company own a wharf at the upper end
of the town, but the long distance from the business or centre portion, besides the
increasing trade of the locality, demanded more wharf acreQmmodation, and in the
spring of 1887, at the request of the town council, the Department commenced the
construction of a pier.

Last session the connection of the outside block was made with the shore under
contract with Mr. J. A. Chagnon. The work was completed in Noveinber, 1890.

The pier is 1,105 feet in length, including a bloek 40 by 90 feet, 90 feet of the
pier is 30 feet in width, and the remaining 975 feet, 20 feet. Seven buttresses, 10
by 30 feet, were built on the lower side. At the block there are 7 feet of water
at its lowest stage. The pier is 9 feet 6 inches above low water line.

Considerable damage having been done by the ice to the portion of the pier
built in 1887, some repairs were made.

MILLE ILES (NORTH BRANCH OF OTTAWA RIVER.)

The Mille Iles referred to here are situated in the north branch of the Ottawa
River, north of Ile Jesus. in the County of Laval.

The work performed consisted in deepening the rapids at the foot of Lake of
Two Mountains, so as to increase the flow of water through that branch of the
Ottawa. A large quantity of stone was reinoved by blasting.

NEW CARLISLE.

New Carlisle is the chef-lieu of the County of Bonaventure, and is situated on
the Baie des Chaleurs.

A contract having been entered into for the extension of the existing wharf at
this place the work was brought to a satisfactory completion.

NEWPORT RIVER.

One of the retaining piers was widened and repaired, in order to make it avail-
able as a landing for boats and small craft, and the right of way has been given
from the high road to this pier; a certain amount of blasting was done at the cliff, to
make it accessible.

NICOLET RIVER.

The town of Nicolet, distant 13 miles from Three Rivers and 28 from
Sor-el, is situated upon the eastern side of the river of that name, which takes
its rise in Lake Nicolet, in the centre of Wolfe County, and after a course of 80
miles, flows through the parishes of L'Espérance, St. Paul of Chester, St. Christophe,
St. Albert, St. Clothilde, St. Monique, and St. Jean Baptiste de Nicolet, emptying
into the St. Lawrence on its southern shore at the foot of Lake St. Peter.

In order to proteet schooners loading in the .harbour from the force of the
storms on Lake St. Peter, a jetty was commenced in 1881, additions being made
each consecutive year. The work in 1890 was resumed on the 31st July, the water
having been too high to admit of its being commenced before.

It was discontinued on the 20th September, and during this time 300 feet of
pile work was built, making the jetty 3,567 feet in length. It is 13 feet 2 inches in
width and is 4 feet above low water.

The channel way, dredged opposite that part of the jetty built, has maintained
its depth, but further out, beyond the jetty, the channel dredged has shoaled, owing
to the working in of sandy deposits.

The total dredging done during the fiscal year 1890-91 was 11,470 cubic yards
of sand material, in a eut of about 750 feet in length and 40 feet wide.

POINTE ST. PIERRE,

Gaspé County, is situated at the western entrance of Gaspé Bay, and is 21 miles
distant from Gaspé Basin, and 15 miles from Percé.
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A large amount of solid rock as well as dangerous boulders were, during the
fiscal year, removed from the harbour.

POINTE À VALOIS.

Pointe à Valois is situated on the south shore of Lake ot Two Mountains, in the
County of Vaudreuil, 4j milles from the village of Vaudreuil, which is the nearest
railway station.

The wharf referred to and described in the report of last year has been
completed.

PORT DANIEL.

Port Daniel, Bonaventure County, lies on the northern shore of the Baie des
Chaleurs, 45 miles from Percé, and 22 miles north-east of New Carlisle.

In November, 1889, a contract was entered into for the construction of an
additional length to the wharf at Port Daniel, consisting in a block of cribwork, 75
feet in length, 50 feet in width, and 27 feet in height, and the same was completed
in October, 1890.

RIMOUSKI.

Rimouski is situated on the south shore of the St. Lawrence, in the County of
Rimouski, 180 miles below Quebec.

The protection work 325 feet in length on the westerly side of the wharf and to
which reference was made in my report of last year has been completed.

The south-east inclined slip has been repaired and pile sheathing commenced on
the easterly side of the wharf.

RIVIÈRE DES PRAIRIES-ILE BIZARD AND STE. GENEVIÈVE-JACQUEs CARTIER CO.

On the 24th October, 1889, a contract was entered into for the construction of two
piers on the Rivière des Prairies, one on Ile. Bizard side of the stream and the other
at Ste. Geneviève.

These piers are similar in construction and dimensions. They consist of 4 cribs
with ice breakers, 20 by 30 fleet at low water lino and 20 feet square on top, placed
20 feet apart. The roadway is covered with 3 inch pine plank.

The approach on the Ile Bizard side is 43 feet in length, and the.other at Ste.
Geneviève 7t feet, making the Ile Bizard pier 206 feet in length and Ste. (ieneviève
239 feet.

The work is completed.

RIVIÈRE DU LIÈVRE.

The Rivière du Lièvre flows into the Ottawa River 18 miles below the citv of
Ottawa; its general course is northerly and its width for 20 miles above the mouth
varies from 300 to 600 feet.

At the Little Rapids, 12 miles above the village of Buckingham, the lock and
dam which are being built are in a fair way of completion. The masonry of the
lock is completed, and the gates will be shortly finished.

By the end of autumn it is expected that the dam across the river will be
completed, when the water will be let into the lock and the whole work finished.

RIVIÈRE DU LOUP.

Rivière du Loup is situalted on the south side ofthe St. Lawrence, 108 miles below
Quebec, in the County of Temiscouata.

The works performed during the last fiscal year have been the construction of a
hand-railing on the easterly side of the wharf over its whole length, and in repairing
the top planking where required.

Several shoals and boulders have been removed from the channel of the river.
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RIVER L'ASSOMPTION.

The L'Assomption flows into the St. Uawrence at Repentigny.
Some improvements were made at the Chute Monte-à-peine, which is 25 miles

above the town of Joliette, in the County of Joliette. They consisted in removing
some points of rock and large boulders which obstructed the channel.

Some protection works to the river bank, extending over a length of 400 feet,
were also constructed.

RIVER BEAUDETTE.

This river flows through the Parish of Ste. Marie de Blandford, in the County of
Nicolet, and empties into the St. Lawrence on its southern shore at Gentilly, about
15 miles below Three Rivers.

The banks of this river are very low in the vicinity of Ste. Marie de Blandford,
and the bed of the river- is much obstructed by trees and boulders, which keep back
the water and cause the river to overflow the low-lying neighbourhood.

During the year obstructions were removed from the bed of the river, from the
rapids south, for a distance of 3½ miles, on an average width of 25 feet.

RIVER CHAMPLAIN.

This river takes its rise in the Parish of St. Maurice, in the County of Cham-
plain, crosses the Parish of St. Luc and empties into the St. Lawrence on its north
shore, about 14 miles below the city of Three Rivers.

The banks of this river are very high and composed of a clayey material.
Last year a landslide occurred at the village of St. Luc, which had the effect of

jamming the river.
The obstructions caused by this landslide were removed over a length of 4½

arpetts on an average width of 20 feet, which had the effect of reducing the water
level 6 feet.

RIVER MEKINAC.

The River Mekinac flows from the north and empties into the St. Maurice 49J
miles above Three Rivers.

There are several rapids on this river, some of which do considerable damage
to the timber flouting down, they being full of large boulders, which cause the jam-
ming of the timber. At the beginning of August, some of these boulders were
removed from the channel. This would have been done earlier in the season, had
it not been that the water was too high to admit of the work.

During the progress of the work 1,624 boulders of various dimensions were
removed with a scow and derrick; in the case of large boulders explosives having
to be used.

RIVIÈRE OUELLE.

Rivière Ouelle is 33 miles above River du Loup, and 75 miles below Quebec, on
the south shore of the St. Lawrence, in the County of Kamouraska.

The work donc at this place, during last fiscal year, consisted in resheeting the
two outer corners of the head of the wharf, and in replacing missing sheet piles
where most wanted1.

RIVER RICHELIEU.

The river is about 80 miles in length and flows from Lake Champlain to the St.
Lawrence through the Counties of St. John, Iberville, Chambly, Verchères, St.
Hyacinthe and Richelieu, and empties into the St. Lawrence at Sorel.

In order to protect the properties at the outlet of this river and the boats which
winter there from ice shoves in the spring, an auditional ice breaker was built at
the outlet of the river on the northern end of the western shore of the Richelieu.

The pier measures 30 feet by 24 feet at the base and 23 feet in height and,
stands 3 feet Il inches above the extreme high water level, and bas already proved
of great service.

[1891] 8L
8-6

A. 1892



55 Victoria. Sessional Papers (No. 8.) A. 1892

RIVER ST. FRANCIS.

This river empties into Lake St. Peter on its south shore, 3 miles below the
mouth of the Yamaska and 11 miles below Sorel.

On the 27th of May, 1890, dredging was commenced opposite the whatf at St.
Thomas de Pierreville, and after a good channel bad been cut through the shoal, 60
feet wide and 6 feet at low water, the dredge was removed a littie below to remove
boulders and other impediments in the channel. These operations were brought to
an end on the 3rd July, 1890, at whicb date 15,620 cubic yards of clay and stone
had been removed, at a cost of $3,997.50 out of the appropriation for 1890-91.

The dredging done previously in the river bas been of good service, the chan-
nel dredged has filled in very little.

RIVER ST. LAWRENCE-SHIP CHANNEL BETWEEN QUEBEC AND MONTREAL.

The work done during the fiscal year consisted in the further deepening of the
Ship Channel at Cap à la Roche, Pouillier Rayer and Cap Charles, from its present
depth of 24 feet to a fu!l depth of 27J feet at low water; and the commencement of
the work of removing the dangerous shoals at Grondines and the Richelieu Rapids.

At Cap à la Roche three dredges and one stone lifter were engaged on the work at
the point during 'the year. 105,959 cubic yards of shale and rock and boulders
being removed at a cost of 41* cents per cubic yard.

At Pouillier Rayer one dredge and one stone lifter were employed, completing
the work at this point by removing 43,923 cubic yards of clay, bard-pan and boulders,
at a cost of 37 cents per cubic yard.

At Cap Charles the channel was completed before the end of the season of
1890. 37,454 cubic yards of hard shale, rock and boulders were removed at a cost of
47¾ cents per yard, and before the dredge was removed, the channel was thoroughly
tested and found clear to 27 feet at low water.

At Grondines two dredges and one stone lifter were employed during part of the
year in giving the necessary depthof 27J feet. 27,016 cubic yards of material have
been removed at a cost of 53J cents per cubic yard. The work however at this place
is not completed.

A stone lifter commenced work on Barre à Boulard at the head of the Riche-
lieu Rapids, and worked for a short time towards the end of the season of 1890,
removing 1,224 cubic yards in 34 days.

RIVER ST. LOUIS.

This river flows through the County of Beauharnois into Lake St. Louis, at the
town of Beauharnois.

It is connected with Lake St. Francis, at the head of Beauharnois, by means of
a feeder and canal, which bas a width of about 20 feet and average depth of 4½ teet.

To give an easier flow to the water during freshets, and increase the volume
during the dry seasons, the shoal at the " Coteau" in the feeder was removed. A great
quantity of stone and boulders were also renoved in the rapids, six in number,
between the village of St. Louis and Narcisse Laberge's farm. This work is not
completed.

RIVER ST. MAURICE.

This river flows southward and empties into the St. Lawrence at Three Rivers.
In order to enable the barges used by the lum ber merchants to load at the high-

way bridge, the western channel of the St. Maurice has, during the past season, been
dredged to a depth of 9 feet at low water.

Between the 12th August and the 6th September, 1890, 7,760 cubic yards. of
sand were removed and dumped on the south shore of the St. Lawrence below Doucet's
Landing.

The channel dredged is 1,250 feet in length by 30 feet in width, with a depth of
9 feet at low water.
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RIVER VERMILION, CHUTE AUX IROQUOIS.

The Chute aux Iroquois is a fali on the River Vermilion, 4 miles from its
nouth. The Vermilion is one of the chief tributaries of the St. Maurice, into which
it empties 93 miles north of Three Rivers. It runs in a westerly direction, and on
each side of the river are large timber limita owned by important firme.

In 1874 the main channel at the head of the Iroquois falls was closed and the
eastern channel of the old slide has since been used for the descent of timber. The
dam having partly given way at two places, there was not enough water flowing
through the eastern channel to admit of the timber being driven through it. The
dam in the main channel was repaired and raised 18 inches, and that of the side
channel was closed to the same height.

RIVER YAMAsKA.

This river flows through the County of Yamaska and empties iato the St.
Lawrence on its southern shore, at the head of Lake St. Peter, eight miles below
Sorel.

On the 14th July, 1890, an agreement was passed with Mr. J. D. Cameron for
the construction of 168 feet of the Yamaska dam, to close the gap made by a break
in the dam in September, 1889. The work was commenced on the lst September and
was discontinued on the 20th November, 1890. Its progress was several times
retarded by the rising of the water. Four cribs were sunk, one of 50 feet in length,
two of 40 feet and the last crib 38 feet. The last crib was sunk on the 6th Novem-
ber, and as soon as the sheet piles were driven the water commenced to rise, so that
the work was delayed until the 17th November.

So soon as the planking of the last crib was completed and very little Clay put-
above it, the work had to be discontinued owing to the appropriation being
exhausted.

Dredging was also done on the river below the lock; two shoals being eut
through and 16,988 cubie yards of Clay and Sand removed.

The dredge "Queen " commenced work in the channel above the lock on the
30th May, 1891, and at the close of the fiscalyear had removed 7,744 cubie yards of
material.

ST. ALPHONSE (BAGOTVILLE).

The village of St. Alphonse, Bagotville, is situated at the head of Ha! Ha! Bay
Saguenay River, Saguenay County, 12 miles from Chicoutimi.

The planking of the wharf was renewed over the western 200 feet, and a quan-
tity of Stone placed in the wharf near the centre. The cap timbers on both sides
were renewed and heavy repairs were made to the movable slip.

ST. ANICET.

St. Anicet, in the County of Hluntingdon, is situated 56 miles south-west of
Montreal, on the south shore of Lake St. Francis.

This pier was built in 1862. It is 300 feet in length, the width of the 200 feet
nearest Io shore is 18 feet and the other 100 feet, 35 feet. Last spring, the portion
nearest to shore, that is, that portion which is 18 feet in width and 200 feet in length
and which consista of cribs 9 by 18 feet placed 20 feet apart, was rebuilt from water
line. The wharf proper is still in a much dilapidated state.

STE. ANNE DE LA PÉRADE.

The River of Ste. Aune takes its rise in the County of Quebec, it crosses the
Counties of Portneuf and Champlain and empties into the St. Lawrence on the north
shore at the Parish of Ste. Anne de la Pérade, 54 miles above Quebec and 23
miles below Three Rivers. It is for the most part very shallow.

Some dredging was done at the mouth of the river. This work was in progress
at the beginning of the fiscal year 1890-91, and was discontinued on the 2nd Auguet,
1890.
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The dredging consisted in a cut 3,900 feet in length and about 22 and 44 feet
in width to a depth of from 4 to 6 feet at low water, necessitating the removal of
15,406 cubie yards of material.

STE. ANNE DE SOREL.

Ste. Anne de Sorel, in the County of Richelieu, is 3 miles below Soirel, on the
southern shore of the St. Lawrence.

The land in this district is very low. It is very fertile; the soit being remark-
ably rich and productive. The inhabitants are all engaged in agriculture, the
products of their farms finding a market in Sorel.

The construction of an additional ice pier opposite the church, was commenced
on the 15th August, 1890, and was discontinued on the 31st Ocltober, owing to the
appropriation being exhausted.

The pier measures 60 feet by 25 feet at bottom and 56 feet by 24 feet on the top.
It is built in 7 feet of water and stands 5 feet 2 inches above water level, having an
aggregate height of 12 feet 2 inches.

STE. ANNE DES MONTS.

Ste. Anne des Monts, Gaspé County, is on the south shore of the St. Lawrence,
108 miles east of ]Rimouski.

In November, 1890, a contract was entered into for ihe construction of an isolated
block of cribwork, 100 feet in length by 46 feet in width measured on top.

At the close of the fiscal year the contractor had delivered a quantity of
materials, but active operations of construction had not been commenced.

· 8TE.ANNE DU SAGUENAY.

Ste. Anne du Saguenay is in the County of Chicoutimi, on the River Saguenay,
opposite Chicoutimi.

The wharf has been extended a further length of 50 feet on a width of 28 feet
and 25 feet in height, covered with flooring, cap timbers and mooring posts put in
position. The slip on the north-east of the wharf was planked.

STE. FAMILLE.

Ste. Famille is on the north shore of the Island of Orleans, 17 miles east of
Quebec.

During September, 1890, the top planking of the wharf was renewed and addi-
tional floor strin gers placed. One of the piers supporting the floor stringers was
rebuilt and new fenders were put on the end of the wharf which is now in a good
state of repair.

ST. FRANÇOIS.

St. François is at the eastern end of the lsland ofOrleans, 25 miles from Quebec.
During the year the top planking of the wharf was renewed, two additional rows

of stringers placed under the planking, and fenders on the 'uter end renewed, and
the structure is now in a good state ofrepair.

ST. JEAN D'oRLÉANS.

St. Jean d'Orléans is situated on the south shore of the Island of Orleans, 18
miles east of Quebec.

During August and Septem ber, 1890, the top planking of the wharf was partially
renewed and the approach repaired where necessary.

Spring tides rise 22 feet, neaps 14.

ST. LAURENT.

The village of St. Laurent is on the south shore of the Island of Orleans, in the
County of Montmorency, 15 miles east of Quebec.
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The construction of the additional length of wharfing, to which reference was
made in the report of last year, has been completed, and the wharf is now 643 feet
in length with a depth of 9 feet at low water spring tides at the outer end.

Spring tides rise 23 feet, neaps 14 feet 6 inches.

ST. MICHEL.
St. Michel, on the south shore of the St. Lawrence, is in the County of Belle-

chasse, 16 miles below Quebec.
The works executed during the last fiscal year, consisted in completing the 180

feet left unfinished on the westerly side of the wharf, in the fall of 1889, viz., one
course of timber has been added, and the whole length of the 180 feet bas been
planked for a width of 20 feet, and cap pieces and fenders placed. In addition 144
feet in length of the rotten part of the wharf, shoreward, have been demolished and
rebuilt, 30 feet wide, with an average height of 7 feet, and cap pieces, fenders, &c.,
placed.

ST. SIMÉON.

St. Siméon, County of Charlevoix, is on the north shore of the St. Lawrence, 108
miles below Quebec.

The construction of a cribwork bloek 50 by 40 feet commenced in the preced-
ing fiscal year has been completed.

Spring tides rise 20 feet, neaps 12J feet.

ST. TIMOTHÉE.
St. Timothée, in the County of Beauharnois, is situated on the south shore of

the River St. Lawrence. It is 6 miles east of Valleyfield and 9 miles west of the
town of Beauharnois.

During the summer of 1889, the wharf which has a length of 100 feet was ex-
tended out 45 feet, the extension being 45 by 100 feet.

With the sappropriation made last session, the warehouse was enlarged and
removed to a more convenient place. The approach from the main road to the
wharf was raised one foot and put in a thorougb state of repairs.

TADOUSAC (ANsE À L'EAU).

Tadousac, or Anse à l'Eau, is at the mouth of the River Saguenay, on the
southern bank.

Further repairs and improvements were effected to the wharf during the fiscal
year.

THREE RIVERS.

The city of Three Rivers is situated upon the northern bank of the River St.
Lawrence, at the mouth of the River St. Maurice, and covers an area of 9 square
miles. It is half-way between Montreal and Quebec (71 miles below Montreal and
68 above Quebec) and is the capital of the district.

On the 13th INovember, 1889, a contract was entered into with Mr.T. E.Normand,
for the construction of a wharf between the Richelieu Company's wharf and that of
the Harbour Commissioners.

At the beginning of the fiscal year 1890-91 the work was in progress and was
completed in November, 1890.

The wharf bas a frontage of 172 feet on the St. Lawrence, is 36 feet 1 inch in
height, and stands 11 feet above mean low water and is 20 feet wide on top.

TROIS PISTOLES.

Trois Pistoles is in the County of Temiscouata on the south shore of the-St.
Lawrence, 148 miles below Quebec.

The block at the head of the wharf commenced last year bas been completed.
It is 50 feet square, with a stair 10 feet wide on each side.
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O NT A R I O.

BEAVERTON.

Beaverton is situated on the east shore of Lake Simcoe, in the electoral district
of the County of Ontario.

In February last a contract was entered into for the construction of a landing
pier for the accommodation of vessels plying on Lake Simcoe, and the work was
completed and accepted from the contractor on the 12th June, 1891.

BELLEVILLE.

Belleville is situated at the mouth ofthe River Moira, which flows into the Bay
of Quinté 43 miles west from Kingston.

In September, 1890, a contract was entered into for certain dredging in the bar-
bour, in order to give an easier and more ready egress to the waters of the Moira,
and so lessen the danger of floods during spring freshets, and the work was brought
to a close at the end of December.

There were removed 40,118 cubic yards of earth and 320 cubic yards of rock.

BIG BAY-NORTH KEPPEL.

Big Bay is situated on Georgian Bay, near the entrance to Colpoy's Bay, in the
township of Keppel, about 15 miles north of Owen Sound harbour.

The work consisted in rebuilding, where required, the whole of the cribwork
blocks from low water level to flooring; placing new stringers and corbels, and
replanking the whole of the superstructure; refilling blocks with stone and con-
structing a crib 25 x 25 feet, and placing same inside the space between the outor crib
and the adjoining one, thus giving a solid block of cribwork, 90 feet long on the east
side and 65 feet on the west side. In addition, the outer corners were sheathed with
hardwood, and new mooring posts placed in position.

BOWMANVILLE.

The harbour of Bowmanville (properly called Port Darlington) is on the north
shore of Lake Ontario, 40 miles east of Toronto.

At the commencement of the fiscal year the "Ontario" was workingat this
place, completing dredging on the 3rd July, 1890, removing 780 cubic yards of sand.

CLAPPERTON CHANNEL.

Clapperton Channel is the main passage between Clapperton and Croker's Island,
Georgian Bay, through which vessels pass from ports on the Georgian Bay to Sault
Ste. Marie and Lake Superior.

This channel is obstructed by dangerous points of rocks called "IRobertson's
Rocks " and in order to remove these and so give a safe, navigable channel, having a
depth of 18 feet at low water, the Department commenced the removal of these points
of rock.

The necessary plant was taken to the spot early in October, 1890, and operations
were continued until lst of November.

The rock to be removed is of the hardest kind of red granite which makes the
work of drilling very difficult, but at the time mentioned, the close of operations,
good progress had been made, but a considerable amount of rock yet remained to be
removed to give the depth of water required, namely, 18 feet.

COBOURG.

The harbour of Cobourg is on the north shore of Lake Ontario, 96 miles west
from Kingston and 72 miles east from Toronto.

Repairs and renewals were made to the superstructure on the east and west
sides of the central pier.
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GODERICH.

Goderich is situated in the County of Huron, at the mouth of the Maitland
River, about 68 miles north of Sarnia.

General repairs were made to the harbour works at this place, the expenditure
amounting to $600.

KINCARDINE.

Kincardine is on the east coast of Lake Huron, 31 miles north of Goderich.
At the commencement of the fiscal year the dredge " Challenge " was working at

this place, in removing an accumulation of sand in the basin and along the piers,
work being closed on the 21st August, 1890, at which date 17,460 cubic yards of
material had been removed.

KINGSTON.

Kingston is at the foot of Lake Ontario, 172 miles west of Montreal.
The work of removal of Point Frederick shoal, which was in progress at the

close of the last fiscal year, was continued to the 23rd October, when operations
ceased for the season. It was resumed on the 26th May, 1891, and at the close of
the fiscal year a further quantity of 2,629 cubic yards of rock had been removed.

KINGSTON DRY) DOCK.

At the close of the fiscal year but little remained of the dock proper to be com-
pleted. Contracts for the pumping plant and caisson had been awarded, planýs
and specifications had been prepared for the engine-house and chimney, and the
dock will be ready for the reception of vessels before the close of navigation.

KINGSVILLE.

Kingsville is in the electoral district of South Essex, on Lake Erie; it is also
a station upon the Detroit, Essex and Lake Erie Railway, and is distant about 25
miles from the mouth of the Detroit River.

Some necessary general repairs were made to the landing pier, consisting, prin-
cipally, of cutting off old piles, building new trestle bents, renewing stringers, and
new 4heathing on the end of the pier.

LITTLE CURRENT.

Little Current is the passage between Cloche Island and the Great Manitoulin,
is on the direct road to Sault Ste. Marie for vessels taking the north channel, and
is distant from Collingwood about 140 miles.

The work of widening and deepening the channel which was in progress at the
close of the last fiscal year was continued until 30th September, during which time
3,775 yards of rock were blasted and removed from the channel.

During the winter of 1890 and 1891, necessary repairs and renewals were made
to the plant and a new derrick scow 70 by 20 feet, with steam hoisting apparatus,
was added to the plant.

MEAFORD.

Meaford, an incorporated town in the County of Grey, is situated on the
Georgian Bay, 18 miles west from Collingwood and 20 miles east of Owen Sound.

During the past year the dredge " Challenge " was engaged on a bar at the inside
of the breakwater on end of west pier and in deepening the channel between the
piers, and was still working at the close of the fiscal year; 10,260 cubic yards of
material having been removed.

MIDLAND.

Midland, Simcoe County, is the terminus of the Midland division of the Grand
Trunk Railway, on the Georgian Bay.
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The construction of the 2,000 feet of work on the harbour front, referred to in
report of last year, was finished on the 8th July, 1890.

OTTAWA RIVER.

During the year the dredge " Queen " was working on shoal No. 1, three miles
below the city of Ottawa, and at the close of navigation had removed 12,372 cubic
yards of material.

The dredge "Nipissing " operated off Goose Island in dredging a channel to a
depth of 10 feet, and at the close of navigation had removed 15,915 cubic yards of
sand and sawdust.

Between the 6th and 25th of June, 1891, the " Nipissing " was engaged along the
east side of wharf at St. Placide, removing 1,590 cubic yards of material. Consider-
able delay was caused by the breaking of the dredge owing to the hard digging.

The dredges " Nipissing " and " St. Louis " operated on the shoal below Jones'
Island, and worked there up to close of fiscal year, at which date 7,910 cubic yards
of clay had been removed.

The dredging of the shoal which obstructs the channel leading to the Culbute
Canal was carried on during the fiscal year ending 30th June, 1891.

The dredge commenced work on the 25th August, 1890, and closed on the 4th
October. During that time, 896 cubic yards of sand and gravel were removed.

The channel dredged out bas a depth of 8 feet at low water, and 14 buoys have
been placed on its north side, 6 of which have been put in place last season.

OWEN SOUND.

Owen Sound, in the County of Grey, is situated at the mouth of the Sydenham
River, and is the terminus of the Canadian Pacific Railway, on the Georgian Bay.

A contract was entered into for dredging and other improvements in the harbour,
and but little work was done, when in May, 1890, the contractor was relievel of the
work and it was awarded the next lowest tenderers.

At the close of the fiscal year 1890 the contractors had delivered a large amount
of material and were getting their plant in readiness for active operations, which
were commenced ijn August, 1890, and by the 30th June, 1891, the pile protection
work had been nearly completed, and a large amount of dredging and excavation
performed.

The " Challenge " having been ordered for work in the harbour at Owen Sound,
left Meaford on the 8th June, 1891, and worked there until the 20th, removing a
shoal at the outer range light, at which date 3,360 cubic yards of material had been
removed.

PARRY SOUND NARROWs.

These narrows are situated respectively 7 and 2 miles south of Parry Sound,
and form a portion of the channel called the North or Inner Channel of Georgian
Bay, usually taken during rough weather and in the autumn by steamboats plying
between Midland, Penetanguishene and Parry Sound.

At low water both these channels are impracticable to boats drawing over 5 feet,
and it often happens, when heavily laden, they are obliged to follow the outside chan-
nel regardless of weather.

To obviate this necessity of taking the outside channel, the Department during
the fiscal year commenced the necessary work of improvement to give a depth of 8
feet at lowest stage of water in Lake Huron.

The work was commenced on the 1st June, 1891, and was in progress at the
close of the fiscal year.

PENETANGUISHENE.

Penetanguishene Harbour is situated on the north of the eastern peninsula in
Georgian Bay, formed between Nottawasaga Bay and the waters of the Severn River.
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To give a better depth of water in the harbour, from which large quantities of
lumber are shipped to other points, the Department secured the services of a dredge
which worked until 4th August, 1890, removing 18,750 cubie yards of material, and
thus improved the harbour to a large extent.

PICKERING, FRENCHMAN'S BAY.

The harbour of Pickering, formerly known as Fienchman's Bay, is situated
on Lake Ontario, 21 miles east of Toronto.

During the year the "Ontario " did some work on the channel running from the
piers to elevator at the wharf, and removed an old sunken pier, which was a great
obstruction to vessels; work being closed on the 5th August, 1890, at which date
12,000 cubie yards of sand, mud and gravel had been removed.

PORT ALBERT.
' Port Albert is situated at the mouth of Nine Mile Creek, which empties into

Lake Huron, 9 miles north of Goderich.
During the year the "Challenge " was engaged in making a channel through a

sand bar which had formed between the piers, removing 4,860 cubie yards of
material.

PORT ARTHUR.

Port Arthur is situated at the head of Thunder Bay, Lake Superior, and is one
of the ports of call for the Canadian Pacifie Railway steamers and other lines ply-
ing on Lake Superior.

The work under contract with Mesars. Kirby & Stewart, to which reference was
made in the report of last year, was coinpleted in November, 1890.

A large quantity of extra stone talus was placed in front of the breakwater,
theet piling was constructed round the ends of the blocks and repairs were made to
the other parts of the structure where required.

PORT ELGIN.

Port Elgin is in the electoral division of the northern portion of the County of
Bruce, on the eastern shore of Lake Huron, about 24 miles north of Kincardine.

Repairs were effected to the pier and breakwater, a quantity of stone and brush
being deposited to protect the breakwater, while the pier was replanked over a
length of 105 feet and protected with longitudinal guards.

PORT HOPE.

Port Hope is on Lake Ontario, 7 miles west of Cobourg and 107 from Kingston.
Repairs and renewals were effected to the east pier and coal wharf, as well as to

the eastern side and end of the railway wharf in the inner harbour.

PORTSMOUTH.

Portsmouth is situated on Lake Ontario, 2 miles west from Kingston.
The work of rebuilding the superstructure of the pier at this place was com-

pleted in August, 1890, and the structure is now in good condition.

RIDEAU RIVER-NORTH BRANCH.

At the commencement of the fiscal year the dredges "Queen" and "St. Louis" were
working in making a channel and basin in front of the proposed wharf to join the
channe[ to Rideau Canal, to a depth of 7 feet; 5,575 cubie yards of material being
removed.

RIVER KAMINISTIQUIA.

This river empties into Thunder Bay, Lake Superior, to the west of Port Arthur.
A further amount of dredging was done on the bar which lies off the mouth of

the river, and also in the river itself, to accommodate the large steamers which now
call at Fort William to load with grain for shipment by rail at other ports.

[1891] 89



55 Victoria. Sessional Papers (No. 8.) A. 1892

RONDEAU.

Rondeau Harbour, is situated on the north shore of Lake Erie, about 140 miles
West of Port Colborne, the Lake Erie entrance to the Welland Canal; it is a harbour
of refuge.

During the past year extensive repairs and renewals were effected to the east
pier which was in a very bad state, and there still remains a considerable portion
of the structure in a most unsafe condition.

SAUGEEN.

Saugeen River empties into Lake Huron at the village of Southampton. The
mouth of the river is used as a harbour for fisbing craft and tug boats.

The mouth of this river being obstructed by boulders and other obstructions,
the services of a dredge were obtained, resulting in the removal of 6,700 cubic yards
of material, besidos a large number of boulders. Good ingress and egress can now
be obtained by vessels.

SHANNONVILLE.

Shannonville is situated on the Salmon River which empties into the Bay of
Quinté, about 9 miles from Belleville, and 40 west of Kingston.

Between the 6th September and 15th October, 1890, the " Ontario " was.engaged
on a bar at the wuuth ofthe Shannon River, removing 13,830 cubic yards of material.

SOUTHAMPTON.

Southampton, in the electoral district of North Bruce. is situated at the mouth
of the Saugeen River, which empies into Lake Huron 143 miles above Sarnia, and
is the terminus of the Wellington, Grey and 3ruce branch of the Grand Trunk
Railway.

But little work was doue by the contractors on the extension of the landing
pier, and in April, 1891, the work was taken out of their hands.

SYDENHAM.

The Sydenham River bas its outlet in Chenal Ecarté, which is the passage
between Ste. Anne's Island and the mainland. At Wallaceburg, the river divides
into two branches, north to Wilkesport 14 miles, and east past Dresden 15 miles.

The work of sheet-piling the north-western side of the turning basin at the town
of Dresden, which was under construction in the last fiscal ycar, was being com-
pleted, and vessels can now turn in the river without disturbing the banks.

TORONTO.

The harbour of Toronto is formed by the Island and has its principal entrance
at present from the westward.

For purposes of navigation dredging was continued during the year to keep the
eastern channel open to a depth of 12 feet. This necessitated a large amount of
work owing to the continual filling in of the channel dredged, caused principally by
easterly storms; 106,004 cubic yards of sand having been removed. The channel
will, however, it is anticipated, be a permanent one when the protection works on
either side have been completed.

For the construction of these works a contract was entered into in May, 1889,
and at the close of the fiscal year seven eribs had been sunk in place and twenty-
three others were in. course of construction.

It is expected the works will be completed and the channel permanently opened
during the fiscal year 1892-93.

A further quantity of heavy tone talus was constructed in front of the Island
breakwater, making a total length of 4,900 lineal feet of work thus protected. This
work is done by day's labour under direct charge.
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TRENTON.

Trenton is at the head of the Bay of Quinté, 60 miles above Kington and 12 from
Belleville.

The dredges " Ontario " and "St. Louis " operated at this place during the past
year on the new channel through a shoal between the town of Trenton and the
Murray Canal; 11,350 cubie yards of material being removed.

WHITBY.

The harbour of Whitby, formerly Windsor Harbour, is on the north shore of
Lake Ontario, about 135 miles above Kingston and 30 from Toronto.

The " Ontario " arrived at this place on the 7th August, 1890, and commenced
work on a channel through the harbour on the east side of west pier, and in front of
lumber dock, removing 9,930 cubic yards of material. Considerable delay was caused
here, owing to the high winds and heavy sea.

WIARTON.

Wiarton is a very prosperous town in the County of Bruce, situated at the head
of Colpoy's Bay (Georgian Bay), about 32 miles north of Owen Sound. It is the
terminus of the Georgian Bay and Lake Erie branch of the Grand Trunk Railway.

The harbour is a natural one, extending 8 miles from -its entrance to the town.
It is protected at the mouth by three large islands-White Cloud, Griffith and Hay.
The water is deep to within a few feet of the shore, and the harbour has not a reef,
bar or shoal in its whole area.

The construction of a breakwater 380 feet in length, near the head of the har-
bour on the west side, to afford protection to small craft, was completed on the 17th
July, 1890.

It having been decided to extend this breakwater a further length of 220 feet,
a contract was entered into for the work in question, and the same was completed
in October, 1890.

Fenders were placed along the southern side of the breakwater, and a furthe-r
quantity of stone was placed in the talus at the outer end to prevent scour.

MANITOBA.

RED RIVER.

Dredging was continued in the lake at the mouth of the river, and the channel
in the river near what is known as Salimony's Channel, where the water is very
shallow, was deepered.

The lake boats had no difficulty in making the mouth of the river.through the
dredged channel, even in the roughest weather.

THE WHITE MUD.

The mouth of the White Mud River is 9 miles north of Westbourne, in the
County of Marquette. Westbourine is on the Manitoba and North-Western Railway,
and is a place of transhipment to and from the lake in connection with the lake
trade.

During the year, the dredge " Priestman " was engaged in opening up the outer
end of the channel, which had somewhat filled in, giving five feet of water throughout.
It was then placed to widen the mouth of the channel, the intention being to give
a width of 300 feet at the entrance.

[1891]

A. 1892



55 Victoria. Sessional Papers (No. 8.)

NORTH-WEST TERRITORIES.

BELLY RIVER BRIDGE, LETHBRIDGE.

Belly River bridge is situated in the north-west quarter of Section 1, Township
9, Range 22, west of the Fourth Principal Meridian, and about 2 miles from the town
of Lethbridge.

The bridge to which reference was made in the report of last year, has been
completed.

An approach, 90 feet long, of timber, was built at the west end of the bridge.
The three piers had a large amount of rip-rap placed around them to prevent scour,
and the bolts and rods of the bridge proper we're tightened.

OLD MAN 's RIVER BRIDGE.

This structure crosses the Old Man's River about 1 miles west of the town of
Macleod, in the centre of the west half of Section 10, Township 9, Range 26, west of
the 4th Initial Meridian.

In April, 1891, a contract was entered into for the construction of a bridge
across the river, to consist of two spans of 150 feet each, one pier, two abutments
and excavation and trestle work approach on north side, and an embankment on the
south side.

At the close of the fiscal year the greater portion of the trestle work on the
north side was nearly finished; the timbers for the abutments had been framed and
a considerable quantity of timber delivered on the ground,

BRITISH COLUMBIA.

COLUMBIA RIVER.

Below Revelstoke.-During the year a large number of snags were removed from
the channel of the river below Revelstoke, overhanging trees were cut, dams were
built in order to divert sub-channels into the main channel, and wing dams to increase
the depth of water over various shallow " bars," and most satisfactory results have
been obtained.

Below Kootenay.-The navigation of this part of the river was improved by the
removal of rocks and boulders and by the construction of wing dams.

Above Golden.-The improvement of the river bas been continued during the
past fiscal year, dams under course of construction during previous year being com-
pleted and others built; one 154 feet long being constructed to divert the water into
one channel at the Forks, below Spillamacheen.

COQUITLAM RIVER.

The source of the Coquitlam River is Coquitlam Lake, whence it flows southerly
and empties into the Fraser, on its northern side about 5 miles above New West-
minster.

During the year, a further quantity of drift timber and snags were removed
from the bed of the river.

COWICHAN RIVER.

This river is one of the rivers ofVancouver Island, and is distant from Victoria
about 35 miles.

The work of improving this river below the railway bridge, near the Indian
village, bas been continued.

ESQUIMALT DRY DOCK.

The total number of vessels docked during the fiscal year bas been 30, with a
tonnage of' 43,994 tons ; the revenue derived therefrom being $29,603.14, which
amount bas been placed to the credit of the Hon. the Receiver-General.
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General repairs and improvements were effected to the works and plant by the
dock staff; drains, pumps, wells, &c., were cleaned, and in fact the dock and dock
premises were kept in good order.

A coal shed 58 x 36 feet, divided into four compartments, was constructed by the
dock staff.

FRASER RIVER.

The Sand Heads at the mouth of the Fraser River extend about 5 miles into
the Strait of Georgia.

The improvement of the channel across the Sand Heads was continued during
the fiscal year, the north and south dams being extended.

The snag boat " Samson " was also engaged during the year in removing
snags from the river.

NICOL ROCK.

The harbour of Nanaimo is situa~ted on the east-coast of Vancouver Island, 73
miles from Victoria, with which it is coinected by rail.

Nicol Rock, lying about 450 feet north-westfrom the wharf of the Vancouver
Coal Company, and about 120 feet east of their ballast wharf, was a danger to ship-
ping, and the Department has been engaged ror some time in removing the same to
a depth of 16.feet at ordinary low water springs, and operations were continued
thereon during the past fiscal year.

NICOMECKLE RIVER.

The channel of this river was cleared of obstructions, and overhanging brush
removed from its banks.

VICTORIA HARBOUR.

During the past fiscal year, the work of improving Victoria Harbour was
continued, a commencement being made in removing Pinnacle Rock, lying opposite
to and 500 feet from the wharf front.

About 200 ctubic yards of rock have been removed, but there still remains a
small area to be blasted and removed, to give a depth of 14 feet at ordinary low
water springs.

The dredge " Pacific" was engaged during the year, in widening and deepening
the entrance to the harbour, abreast of "Shoal Point," with the most satisfactory
results.

SURVEYS AND EXAMINATIONS.

l)uring the year surveys and examinations were made at the undermentioned
localities; and with some exceptions, plans, reports and estimates have been sub-
mitted:-
Long Point, King's Co. P.E.1. Cocagne, Kent Co. NB,
St. Peter's Bay do do. Campbeliton, Restigouche Co. do
Sunmerside, Prince Co. do Dalhoie do do
Bay View, Queen's Co. do Fort Dufferin, Negro Point
Belfast do do Breakwater, St. John Co. do
Cape Traverse do do Gardner's Creek do do
China Point do do Quaco do do
Hope River do o est Quaco do do
Hunt's Point do do RiverSt. -John, (rand Falls, Victoria Co. do
New London do do Baie Verte, Westmorland Co. do
Wood Islands do do Cape Tornentine do do
Anderson's Hollow, Albert Co. NB. Dover do do
Coverdale do do Pointe du Chêne do do
Idgett's Landing do do Margaretville, Annapolis Co. N.S.

Bathurst, Gloucester Co. do Hampton
Belledune do do Port Lrne do do
Clifton do do Arisaig, Antigonish Co. do
Grand Anse do do Bayfield do do
Tracadie do do Georgeville do do
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McNair's Cove Antigonish Co.
East Bay, Cape Breton Co.
Grand Ñarrows do
Brulé, Colchester Co.
Port au Pique do
Eatonville, Cumberland Co.
Joggins do
Little River do
Minudie do
Shulee do
Two Rivers do
Church Point, Digby Co.
Digby do
East Ferry do
Salmon River do
Saulnierville do
Salmon River, Halifax Co.
Sheet Harbour do
Three Fathom Harbour do
Margaree, Invernesti Co.
Canada Creek, King's Co.
Chipman's Brook do
Hall's Harbour do
Morden do
Pictou, East River, Pictou Co.
Port Joli, Queen's Co.
Pudding Pan do
Baccaro or Cat Point, Shelburne Co.
Cape Negro Island do
Cape Sable Island do
Red Head do
Clyburn, Victoria Co.
Englishtown do
Nyanza do
South Gut do
Cranberry HeadorSanford, Yarmouth Co.
Pt. Maitland or Green Cove do
Pubnico do
West Pubnico do
Yarmouth do
Carlton Bonaventure Co.
New Carlisle do
Knowlton's Landing Brome Co.
Ste. Anne de la Pérade, Champlain Co.
St. Irénée, Charlevoix Co.
River Mistassini, Lake St.

John, Chicoutimi Co.
Rivière à la Pipe, Lake St.

John do
Grande Rivière, Gaspé Co.
Pabos do

N.S. Pointe Jaune Gaspé Co.
do Rivière au Renard do
do Rivière à Claude do
do St. Anicet, Huntingdon Co.
do Lanoraie, Joliette Co.
do. St. André de Kamouraska, Kamouraska Co.
do Lévis Graving Dock en-
do trance, Lévis Co.
do, L'Islet, L'Islet Co.
do St. Jean Port Joli do
do St. Jean d'Orléans, Montmorency C<
do St. Laurent, do
do North Nation River, Ottawa Co.
do Quebec Harbour, Queen's
do Wharf, Quebec Co.
do Rivière Pot au Buerre, Richelieu Co.
dd' Matane, Rimouski Co.
do Ste. Cécile du Bic do
do Cacouna, Temiscouata Co.
do River Richelieu,
do River St. Maurice, Grand
do Piles to Latuque
do Rivière Noire,
do Lake Temiscamingue bridge
do River Ottawa,
do Port Elgin, Bruce Co.
do Southampton do
do Port Stanley, Elgin Co.
do Kingsville, Essex Co.
do Owen Sound, Grey Co.
do Oxenden do
do Bayfield, Huron Co.
do Oliver's Ferry, Lanark Co.:
do Little Nation River, Prescott Co.
do Collingwood, Simcoe Co.
do Hamilton Harbour, Wentworth Co.
do Red River, St. Andrew's
do Rapids,
do Red River at Tache Ave.,
do BurrardInlet,FirstNarrows

P.Q. Fraser River at Garrybush
do Fraser River at Miller's
do Landing and Chilliwack
do Fraser River, Lytton to
do Lillouet

Harrison River
do Haslam's, Middle and Ja-

mes Creeks
do Nanaimo Harbour, Nicol
do Rock
do Victoria Harbour entrance

DREDGING.

"THE ST. LAWRENCE.

At the beginning of the fiscal year this dredge was at work at Pictou, N.S., deep-
ening up to and along the market wharf. By 23rd July a further quantity of 9,980
cubie yards of clay, mud, &c., had been excavated and the dimensions ofthe eut were
then as follows :-Length from main channel to market wharf, 155 fathoms. Length
along the wharf, 45 fathoms, width at outer entrance 160 feet, midway to wharf 120
feet, outside the wharf 120 feet. Depth at outer entranco (half-width channel) 18
feet, balance to 15 feet, midway to wharf 16 and 15 feet, outside the wharf 15 to 12
feet, width along the wharf, outer part 51 feet, midway of wharf 40 feet, inside end
wharf 20 feet, depth J width 18 feet, balance 12 feet.

Orders were received for this dredge' to go to Pointe du Chêne, Westmoreland
County, N.B., and on 26th July she left Pictou for that place arriving there on 27th.

Operations were commenced in deepening the channel from Chêne Spit into and
along the wharf. The whole length of the cutting made from outside spit to upper
side of wharf was 632 fathoms part of the channel having been found of sufficient
depth. Outside cut through hêne Spit 54 fathoms long 258 feet wide. On middle
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ground 40 fathoms by 72 feet, inside up.to and along wharf 458 fathoms, by 70 feet,
average width, and a basin 500 feet long by 150 feet wide at western front of railway
wharf, the whole to a depth of 16 feet at low tide.

The quantity removed was 35,950 cubic yards, consisting principally of mud and
oyster beds.

Orders were received to send dredge to Sissiboo River, Weymouth, Digby County
N.S., and work was closed at Point du Chêne on 24th October. Dredge left 25th
for Weymouth. The passage after coaling at Pictou was long and stormy, the
season was late, and when Weymouth was reached and the dredge finally got to work
it was found impracticable to continue, and it was finally ordered to St. John, N.B.,
to repair 6th Decem ber. Only 88 cubic yards of boulders wore removed in the trial
at Weymouth and the bottom appeared to be either boulders or a ledge covered with
a thin layer of sand.

On the arrivai of the dredge at St. John, N.B., it was placed in winter quarters,
the engines and machinery examined and placed in working order, new tubes were
placed in boiler and other necessary repairs effected to make it available for another
season's work. The old buckets, links and tumblers were removed and new ones,
constructed last year, put in place and other improvements effected.

The dredge left St. John on 3rd June and arrived at Richibucto, Kent County,
N.B., on the 12th, when it was placed to work at the Albion or Middle Charjnel, and
is now, at the close of the year, improving the same, 1,313 cubic yards of fine sand
having been removed.

The total quantity removed by the " St. Lawrence " during the year is 47,331
cubic yards, costing 32-524 cents per cubic yard.

"CANADA."

The dredge "Canada" on lst July was working at Mabou, Inverness County,
N.S., and continued there till 10th November, except from 6th to 24th October,
when it was at Pictou for repairs.

At Mabou a cut 240 feet long, 100 feet wide, was made alongside of the break-
water, leaving a depth at low water of 12 feet. Off the end of the breakwater, where
12 feet depth was obtained, a cut 1,840 feet long was made, from 55 to 85 feet in
width, continuing the depth to 12 feet L. W. S.

At the site of the proposed new wharf a cut 200 feet long, 50 feet wide, 'and
3 feet deep, was made, leaving 13 feet L. W. S., the material removed being princi-
pally mud and sand. The amount excavated at Mabou in the above mentioned period
was 20,700 cubic yards of gravel, clay, stone, sand and boulders.

At Pictou market wharf, where dredge operated 26 days in November and
December, previously to going on marine slip for winter berth, 1,800 cubic yards
of mud were taken out.

Length of cut 250 feet, 50 feet wide, over which'4 feet were taken off leaving 12
feet L. W. springs.

This dredge was placed orn the marine slip at Pictou and wintered. The engine,
boiler and nachinery were examined and placed in working order. The old belting
around dredge removed, new and larger belting put on, rudder new plated and
repaired.

While at Mabou last fall the vessel touched on the rocks and injured her bottom.
Several plates and angle irons were found broken, al of which were removed and new
plates and angle irons put in, also two new water tanks.

On 15th May the dredge came off the slip and made preparations for getting to
work, and when fitted out worked for 3 days from 19th to 21st May, at
Dwyer's wharf, Pictou, N.S., removing 720 cubic yards ofmud. Orders were recei ved
that dredge be sent to Mabou, N.S., and on 24th May the dredge left Pictou for that
place, arriving on 25th.

Work was commenced next day and at the end of the year was in progress, at
which time a further quantity of 6,930 cubic yards of sand had been removed,
improving and deepening the work of last season.
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The total quantity removed by this dredge during the year was 30,150 cubie
yards, costing 39-336 cents per cubie yard.

" NEW DOMINION."

On 1st July the above dredge was at work on the Kennebecassis River, King's
County, N.B., at Perry's Point, remaining till 13th September, when Lamb's Point
was taken up on the other side of the bridge up the river. The work consisted in
deepening and straightening the channel of the river at these places.

At Perry's Point by 13th September, a eut 420 feet long by 50 feet, and 14 feet
deep, up to and through the western draw of the bridge, was made; also one cut 700
feet long by 45 and 12 feet deep at the point, and a second cut 250 feet by 100 wide
in front of where it is proposed to huild a wharf; also, a basin 20 by 40 feet at upper
side and 20 by 60 feet at lower side of proposed wharf for swinging vessels, a further
quantity of 27,020 cubie yards of sand and mud being removed.

At Lamb's Point from 14th September till 11th November, 19,110 cubie yards
of gravel, clay, mud and sand were removod, in making a eut 1,100 feet long, 45 wide
and 12 feet deep. The season getting late the dredge was ordered into winter quair-
ters at St. John, N.B., on the 1lth November.

During the winter the engine, boiler, machinery and scows were examined,
repaired and made ready for work.

In the spring the dredgecommenced work at Hamptoin-Kennebecassis River,
King's County, N.B., and after being made ready and coal supplied it was towed on
16th May to the place named.

The work at Hampton was deepening the channel over a length of 760 feet, 45
feet wide, to a depth of 8 feet, 9,380 yards being removed.

The water getting too low for further work there the dredge was removed to
Lamb's Point and resumed the work of deepening the channel at that place, conti-
nuing till the end of fiscal year when a eut 200 feet long, 45 wide and 12 feet deep,
had been made, and 3,815 cub. yards of material removed, principally sand and mud.

The total quantity removed during the year was 59,325 cub. yards, at a cost of
13-913 cents per cubie yard.

" PRINCE EDWARD."

At the beginning of the fiscal year the dredge "Prince Edward " was operating
at Gauthier'sCreek North Rustico, Queen's Co., P. E. Island, and continued work until
17th September when orders were given for its removal to Cascumpec, Alberton,
Prince Co., P. E. Island.

The dimensions of the work at Gauthier's Creek, North Rustico, are 461 yards
in length, 64 feet wide, 11 feet deep at L. W. springs. A eut from main channel a
distance through flats towards said creek and improving main channel. The quantity
removed was 17,847 cub. yards, principally Clay, sand and mud.

After some delay on account of storms the dredge was towed to Cascumpec,
arriving 3rd October. The work there was the removal of 1,157 yards blasted
sandstone rock from the bar at entrance of harbour.

On 8th Novomber, it being found too late in the season to continue work, the
dredge and scows were prepared for towing to winter quarters at Duck Creek. The
engine, boiler, machinery and scows were examined and placed in working order, a
new crane was contractes for and completed by the end of June.

The total quantity removed during the year was 19,004 cubie yards, at a cost of
46·537 cents per cubie yard.

" OEO. MCKENZIE."

On 1st July this dredge was at work improving the channel at Big Tracadie,
Antigonish Co., N. S., continuing there till 24th of that month, removing a further
quantity of 5,070 cubie yards of clay and gravel. The dimensions of the work are
750 feet in length by 200 in width at inner end and 170 feet at outer end, where the
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channel was only 30 feet wide before the dredging commenced, giving a depth of 7
feet at L. W. springs.

At Tatamagouche, Colchester County, N. S., which place the dredge
reached 30th July, work was under way by 4th August, and closed 12th September,
and consisted in making a basin in front of Patterson's wharf, b60 feet long, 160 feet
wide at outer end and 80 feet at inner end, 7 feet deep L. W. S ; a channel 378
feet by 30 feet, up to Campbell's wharf, and from the forks to Campbell and Patter-
son's basin a channel 376 feet by 45, the total quantity excavated being 7,755 cubie
yards of mud and Clay.

Orders were given for the dredge to proceed to Cheticamp, Inverness County,
N. S. After detention on account of storm that place was reached and work
commenced 22nd September and continued till 7th November, when the dredge was
placed in winter quarters. 1

During the winter repairs were made to engines, boiler, machinery and scows,
and on 3rd June the dredge resumed work at Cheticamp widening and deepening
the channel, the dimensions of work being a cut along side of former channel 1,100
feet long by 40 wide, 14 feet deep L. W. springs, where the depth before dredging
ranged from 8 to 12 feet deep.

Up to the close of the fiscal year the quantity of kelp, seaweed and sand
removed was 8,655 cubic yards, and the work is being further prosecuted.

The total quantity removed by this dredge during the year is 21,480 cubic yards,
at a cost of 43-070 cents per-cubic yard.

" THE CHALLENGE."

On the 2nd July, 1890, .the dredge " Challenge" and plant was working at
Kincardine, Ont., removing an accumulation of isand in the basin and along the
piers. Two cuts were made along the north pier, one 1,385 feet long, 25 feet wide,
extending from the bridge to the outer end of pier, and a second eut 800 feet long,
25 feet wide, from the basin to outer end of pier to a depth of 13 feet in the basin
and 16 feet between the piers. One cut was also made along west side of harbour,
500 feet long, and one eut along south side 285 feet long, to a depth of 13 feet.
17,460 cubic yards of ordinary sand and mud was removed.

The plant left Kincardine on the 21st August for Port Albert, but, owing to the
extreme high winds, had to put into Goderich for shelter, and only began operations
at Port Albert on the 25th and worked there up to the 30th September, making a
channel through a sand bar which hai formed between the piers. One cut was
made 500 feet long, 25 feet wide and 10 feet deep, removing 4,860 cubic yards of
ordinary sand, gravel and clay.

Owing to the prevailing high winds and exposed position of this harbour, caus-
ing great loss of time, operations at this place were discontinued and the dredge
taken to Meaford, Ont., beginning work there on the 9th October on a bar at the
inside of breakwater on end of west pier, making one cut 200 feet long, and one
175 feet long, leaving a channel 45 feet wide, with a depth of 15 feet at low water.
Also made two cuts on west side of basin. One 475 feet long, and one 275 feet,
13 feet deep, 4,320 cubie yards of clay, hard-pan and clay being removed.

On the 24th October, the plant was towed to Collingwood, Ont., and laid up for
the winter.

In the spring of 1891, the plant was taken to Meaford, Ont., and commenced
operations there on the 20th May, deepening the channel between the piers,
and worked there up to the 8th June, when the plant was ordered to Owen Sound,
to remove a sand shoal at the outer range light, and worked there until
the 20th, making one cut 600 feet, and one 300 feet long, leaving a channel
150 feet wide, with 16 feet of water at outer light. The material removed
consisted of 3,360 cubic yards of ordinary sand. Operations were resumed at
Meaford on the 22nd June, and continued up to the close of the fiscal year, making
a eut 675 feet long and 25 feet wide, to a depth of 15 feet. 200 feet of this cut was
done last autumn, but owing to the loose nature of the deposit, had filled up again

[18911 97
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to a considerable extent. 5,940 cubie yards of bard-pan and gravel were removed,
making a total of 10,260 cubie yards removed at this place during the fiscal year.

During the winter of 1890-91, the dredge and tug were overhauled and repaired
at the dry dock, Collingwood. A thorough repair was also given to the boiler of the
tug. This plant is now in fair condition, excopt the hull of the tug, which will
require rebuilding at an early date.

The total quantity removed by the " Challenge " during the year is 35,940 cubie
yards; cost, 21'3 cents per cubic yard.

" NIPIssING."

On the 2nd July, 1890, this dredge was working ut Lachine, Que., making three
cuts in front of the local wharves, one eut 168 feet long, one cut 200 feet long, and
one eut 378 feet long, to a depth of 8 feet; 2,385 cubie yards of mud, clay and stone,
and boulders being removed.

The plant was next towed to Beauharnois on the 16th July, and commenced
work, digging up old piers and cribwork and deepening channel in front of the
village wharves to 10 feet, removing 12,060 cubic yards ot clay, clay and stone and
boulders.

On the 25th August, the plant was towed to Shoal No. 4 (near Goose Island),
Ottawa River, and worked there up to the close of navigation, making two cuts
2,530 feet long and 25 feet wide, and one eut 800 feet long and 25 feet wide to a
depth of 10 feet.

The materials removed consisted of 15,915 cubic yards of ordinary sand, mixed
with sawdust.

On 4th November, the plant was towed to Ottawa. and laid up for the winter
in the Rideau Canal basin.

After the usual outfitting and repair in the spring of 1891, the dredge and plant
was taken to the Lake of Two Mountains, on 25th May, and commenced work on
the clay shoal below Jones Island, and worked there until the 6th June, when the
plant was removed to Ste. Placide, making two cuts along east side of wharf, 112
feet long, to a depth of 8 feet, removing 1,590 cubie yards of hard-pan and boulders.

Considerable delay was caused at this place by the breaking of the dredge
machinery owing to the hard digging.

On the 25th June, the dredge resumed work on the shoal below Jones Island
and worked there up to close of the fiscal year, removing 2,460 cubie yards of clay.

This plant is in good condition and will require very little expenditure for some
years beyond ordinary repairs.

The total quantity removed by the " Nipissing " during the year is 34,410 cubic
yards, at a cost of 20? cents per cubie yard.

" THE ONTARIo."
On the 2nd July, 1890, the dredge " Ontario" and plant was finishing work ut

Bowmanville, Ont., removing 780 cubic yards of ordinary sand. Completed work
there on the 3rd and towed to Frenchman's Bay (Pickering, Ont.); commenced work
on the 4th and continued there Up to the 5th August, making two cuts between the
piers out to deep water, 775 feet long, 50 feet wide and 12 feet deep. Also belled off
one side of channel running from piers to elevator at the wharf and removed an old
sunken pier which was a great obstruction to vessels, and removed 12,000 cubie
yards of sand, nud and gravel.

The plant was next taken to Whitby, Ont. Commenced operations there on the
9th August, making two cuts through the harbour on the east side of west pier, 975
feet long, 50 feet wide, to a depth of 12 feet. Also belled off inner end of ents in
front of lumber dock, removing 9,930 cubic yards of sand.

Considerable delay was caused here owing to the high winds And heavy sea.
On the 2nd September the dredge and plant was towed to Shannonville, and

commenced work on the 6th on a bar at the mouth of the Shannon River, making two
ents 1,270 feet long, 50 feot wide, to an average depth of 11½ feet. Also made one
98 [ (1891]

A. 1892



55 Victoria. Sessional Papers (No. 8.)

eut through first bend in the river 200 feet long, by 25 feet wide, removing 13,830
cubie yards of clay, sand, mud and gravel.

A considerable quantity of sawdust and logs were also removed at this place.
The plant left Shannonville for Trenton on the 15th October, arrived there on

the 17th, and commenced work on the new channel through a shoal between the
town of Trenton and the Murray Canal, made one cut 1,050 feet long, 25 feet wide
at bottom, and giving a depth of 8½ feet at low water, and removed 5,000 cubic
yards of clay, mud, boulders and gravel.

On the 13th November, at the close of navigation, the plant left Trenton and
arrived at Belleville on the 17th where it was laid up for the winter.

In the spring of 1891, the plant was towed to Trenton and resumed operations
on the 16th May, cutting new channel through the shoal and worked there up to the
10th June, when the plant was taken to Picton, Ont., and placed on the dry dock
where a thorough caulking and repair was given to the bulls of dredge, tug and
both scows. On the 27th June, the plant was towed back to Trenton, and worked
there up to close of the fiscal year, removing 5,225 cubic yards of clay, gravel,
boulders and mud, making a total of 10,225 cubie yards of material taken out at this
place during the fiscal year.

One new scow was added to this plant during the season and the general condi-
tion of the dredge and tug is good.

The total quantity removed by the " Ontario " during the year is 46,765 cubic
yards, at a cost of 18, 2 , cents per cubie yard.

" THE QUEEN."

On the 2nd July, 1890, this dredge was working on the north branch of the
Rideau River at Kemptville, Ont., making a channel and-basin in front of proposed
wharf to join channel to Rideau Canal to a depth of 7 feet, removing 2,575 cubic
yards of clay, mud, hard-pan and boulders.

The plant was taken to the Ottawa River on the 17th September and commenced
work on Shoal No. 1, three miles below the City of Ottawa, and worked there up to
the close of navigation, making one eut 2,400 feet long, and one cut 1,250 feet long,
to a depth of 10 feet, removing 12,372 cubie yards of ordinary sand.

On the 3rd November, the close of navigation, the plant was towed to Ottawa
and laid up for the winter in the Rideau Canal basin.

After the usual outfitting and repair, the plant left Ottawa.on the 23rd May, 1891,
and was towed to Yamaska River, where it commenced work in the channel above
the lock on the 30th, making two cuts of 625 feet long, to a depth of 7 feet, and one
cut below the lock 875 feet long, to the same depth, removing 7,744 cubic yards of
ordinary sand, fine sand and clay.

The pient was still working there at the elose of the fiscal year.
Owing to the hard digging at Kemptville, considerable repairs were required

and given this dredge during the past winter. The plant is now in a fair condition,
except the boiler of the tug " Sensation " (tender for this dredge) which is very old,
requiring frequent repair and curtailing of the steam pressure. A new boiler is
absolutely necessary.

The total quantity renoved by the "Queen" during the year is 22,691 cubie
yards, at a cost of 33j cents per cubic yard.

"ST. LOUIS."

On the 2nd July 1890, this dredge was working in conjunction with the dredge
"Queen " at Kemptville, Ont., dredging a basin in front ofproposed wharf to a depth
of 7 feet, and remained there up to 2nd August, removing 3,000 cubie yards of
clay and ordinary sand.

The plant was next towed to the Lake of Two Mountains, Que., and commenced
work on the shoal below Jones Island, making one eut 1,500 feet long, 25 feet wida
and 10 feet deep, removing 5,450 cubie yards of sand.

8-.7j [1891] 99
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On the 25th October the plant was towed to Ottawa, and laid up for the winter
in the canal basin.

This dredge having been built for special work on the St. Louis feeder, was
found to be too small for lake and river service, consequently, during the spring of
1891, a complete new hulI was built, and a thorough overhaul given to the
machinery, after whieh the plant was taken to Trenton, Ont., to work in conjunction
with the dredge " Ontario," on the new channel through shoal between the town of
Trenton and the Murray Canal, and worked there up to the close of the fiscal year,
making 9½ feet of water, and removing 1,125 cubic yards of mud.

The dredge and scows are in good condition, but the hull of the tug " Davis "
(tender for this dredge) is in a very unreliable condition, and will require rebuild-
ing at an early date.

The total quantity removed by the " St. Louis " during the year is2,575 cubie
yards, at a cost of 74- cents per cubic yard.

THE 4 WINNIPEG."

Dredging operations, at the mouth of the Red River, commenced lst July, and
ceased at the middle of November.

The quantity of material removed during the season bas been fairly satisfactory,
but the work done in the lake at the mouth of the Red River was not so, owing to
constant high winds. In fact, work in the lake had to be abandoned. The dredge
was moved into the river, and did very necessary work in widening the channel near
what is known as Salimony's channel, where the water is very shallow.

The lake boats had no difficulty in making the mouth of the river through the
channel as dredged, during the roughest weather experienced.

The plant was placed for the winter at the head of the west slough, near West
Selkirk. Owing to the dredge leaking near the anchor timbers. it was necessary to
haul her out in readiness for repairs, which were done this spring.

The total quantity of material removed amounts to 45,420 cubie yards, costing
26J cents per cubic yard.

The plant is in every way in thorough repair.

THE 4 PRIESTMAN."

During tho beginning of the season 1890, the outer end of the channel of the
White Mud River had somewhat filled in, and the dredge was set to work early in
August, giving 5 feet of water throughout. Work was then commenced widening
the mouth of the channel to give a width of 300 feet at the entrance.

The quantity of material removed during the season has not been satisfactory,
owing to constant high winds. 1

The material dredged is principally stiff clay and a small amount A' quicksand.
Operations ceased in the middle of November, and the plant was put into winter
quarters at the mouth of the river.

The quantity of material removed amounts to 7,347 cubie yards, at a cost of 73
cents per cubic yard.

During the year necessary repairs were made to the dredge and tug, but the
former. is very much out of repair and needs overhauling.

THE "PACIFIC."

During the past fiscal year the " Pacifie " was engaged in widening and deepening
the entrance to Victoria harbour, abreast of Shoal Point, with satisfactory results.

From July to the end of April 22,130 cubic yards of material were removed,
consisting of mud and shingle.

During the past year numerous and necessary repairs were effected to the
dredge and attendant vessels, and the lant is now in good working order.
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THE " SAMSON."

The snag-boat "Samson " was employed during the year in removing the snags
from the channel of the Fraser, and also in seeing that the buoys marking the channel
across the sand heads were in their proper places.

During the past year the " Samson " lifted and placed ashore 121 snags, which
were obstructing navigation and interfering with the salmon nets.

Various necessary 1.epairs were made to the hull and machinery, and the plant
put in good order.

DREDGING PLANT.

The dredging plant belonging to the Department is as follows:-

In the Maritime Provinces.
The steam hopper dredge " St. Lawrence.

do - do " Canada."
The dipper dredge "New Dominion," and 8 scows.

do "Prince Edward," and 6 scows.
do "Geo. MoKenzie," 5 scows and 1 water scow. Also five old

scows belonging to the lost dredge, " Cape Breton."
One stone scow, boiler, engine, derrick and grips.

In Quebec.

The dipper dredge "Queen," 2 scows and tug "Sensation."
do "Nipissing." 2 scows and tug " Ottawa."
do "St. Louis," 2 scows, living scow and tug " Davis."

The sand dredge "Octopus."
Stone lifters, Nos. 1 and 2.

Ship Channel, River St. Lawrence.
Six elevator dredges, tugs "John Pratt," "St. James," "St. Francis," "St.

Paul," " C. J. Brydges," " Minnie Parsons," " Delisle," three Stone lifters, two coal
barges, one Stone ship, twelve dump scows of eighty yards capacity, five scows of
150 yards capacity, one sounding scow and two flat scows.

In Ontario.

The dipper dredge "Challenge," 2 scows and tug " Trudeau."
do "Ontario," 2 scows and tug " Sir John."

In Manitoba.
Dredge "Winnipeg," tug " Sir Hector " and two scows and one coal barge.
Dredge "Priestman," tug " Victoria " and two scows.

In British Columbia.

The elevator dredge "Pacifie," scows and tug "Princess."
The snag boat "Samson."
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PUBLIC WOIRKS

STATEMENT showing Classification of Cost of Dredging on Ship Channel

Stores General General Salaries
Vessel. Fuel. Wages. Board. and Repairs. Expenses. and office

Materials. Expenses.

S ets. 8 cts. 8 cts. $ cts. $ cts. $ ets. I 8 ets.

Dredge No. 8.... .... ... 1,416 19 2,483 21 808 96 295 90 3..... . 2,69 45 554 81
Proportion of tug service... 1,215 90 1,640 50 656 20 270 20 656 85 2,335 30 482 50
Dredge No. 11............. .2,213 16 3,636 74 1,161 77 508 54 3,226 60: 5,668 36 1,191 46
Proportion of tug service.... 1,522 52 2,054 19 821 69 338 34 821 67 2,924 20 604 17
Dredge No. 12 . ..... .. . 1,483 89 2,297 08 801 67 128 01 568 79; 2,784 60 585 39
Proportion of tug service.... 1,274 47 1,719 78 687 82 284 69 688 48 2,447 72, 505 68
tDredge No. 13 ..... . ... 3,168 79; 3,723 22 1,263 46 877 67 3,165 78 6,434 24 1,352 33
Proportion of tug service.... 1,787 94 2,413 34 964 92 398 12 964 92| 3,433 98 709 50
Stone Lifter No. 2..... .... 1 5 30 156 20 13 67, 117 37 .... . ... 159 57 33 54
Proportion of tug service... 12 62 16 77 6 80 3 33 6 811 24 31 5 07
Stone Lifter No. 3......... 444 04 1,991 95 730 33 704 50 1,006 79 2,572 66 540 75
Proportion of tug service.... 531 09 716 55 286 62 119 66 286 62 1,020 03 210 75
*Dredge No. 8.. .... ... ...... ............ ..... ........... ..........
*Tug "St. Paul . .. . ... ......... . .... ....

*Tug "C. J. Brydges" ..... ... .............. ....................

Totals.... ...... 15,085 91 22,819 53 8,203 91 4,046 33 11,393 31 32,444 32 6,775 95

* Fitting out and repairing vessels now used in the Montreal Harbour.

[1891]

A. 1892



55 Victoria. Sessional Papers (No. 8.) A. 1892

OF CANADA.

between. Montreal and Queboec for the Fiscal Year ended 30th June, 1891.

No. 1 Repairs Number Number
Stone flot Total Cogt Of cot of
Lifter Charged Total Cost. including Working r Cubi Cost per Cubie Yard.

Service. to Tug Service. Days. Y Yard.Dredging.

8 ets. $ cts. 8 ets. 8 ets. $ cts. $ ets.

183 24 . . 8,381 76 ....... ....... ...
.. .... .... .. 7,257 45 15,639 21! 119 13142* . 40,461 38 65
229 16! .......... 17,835 79 .. . .........

........ . .......... 9,086 78 26,92257 149 180 68f 60,254 46 68
183 02 ......... 8,832 45...... .......

.... .... ..... ... 7,608 64' 16,441 09 119 138 16 57,510 28 58
214 55 ...... ... 20,200 04 .. . ..... .........

. ... .... . ...... 10,672 72 30,872 76 175 176 41 57,032 54 15

... ....... .... .... 495 65 . . . ... . . .... .

....... .. .... . . .-- . 75 7 1 1 36 21 27 20 .... .. .. Assisting Dredge at

.......... ...... ... 7,991 02 .. .. - -.. ... . ... .... L évis.
........ .... . .... 3,171 32 11,162 34 154 72 48* 3,431 3 25

2,422 75 2,422 75 2,422 75 . .. ...
... .. 331 20 331 20 331 20 ..... . .....

463 121 463 121 463 12 . .

809 97 3,217 07 104,826 401 104,826 40 . ...

t Cost per cubic yard greatly increased by work done at Lévis Ferry wharf iai 18)1.
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DETAILS of Dredging in the Maritime Provinces

NEW BRUNSWICK.

Dredge. Locality. County.
Cost of

Quantity. each Total Cost.
Work.

C. yds. ets. $ ets.

"New Dominion". Perry's Point.......... .... Kings .... ...... 27,020 3,759 31.........
Lambs Point.................. d .... ... 22,925 3:189 65
Hampton........... ... ..... do .,...... .... 9,380 1,305 08 8,254 04

"Canada"....... Mabou....... ......... . .. Inverness ........
Market Wharf Pictou......... Pictou.
'Dwyer's Wharf Pictou ......... do ............ ........................

" Prince Ed ward". Gauthier's Creek ............ . Queens.................................
Cascumpec..... . ... ....... Prince ........................................

"St. Lawrence ".. IMarket Wharf Pictou .. .... Pictou............... .......
Point du chene .............. Westmead ........ 35,950 11, 693 92..........
Weymouth......... ....... Digby.................... . ...
Richibucto.......... .. ... Kent ..... 1,313 427 10 12,121 02

"Geo. McKenzie". Tracadie....... .......... Antigonish..............
Tatamagouche ... ............ Colchester................................
Cheticamp....... ..... . ... Inverness........

96,588 20,375 06 20,375 06

NEw BRUNSWICK. NOVA SCOTIA.

Dredge. - - -

Quantity. Cost. Quantity. Cost.

C. yds. $ ets. C. yds. c cts.

"New Dominion "................ ... 59,325 8,254 04 .. .... .. . ..
"Canada "... . . ... .......... ..... ........ ... .............. 30,150 11,860 03
"Prince Edward " .. .......... ............ ... ............................ .......
"St. Lawrence"... ......... 37,263 12,121 02 10,068 3,274 93
"Geo. McKenzie* "........ . .. ........... ............ .............. 21,480 9,251 61

96,588 20,375 06 61,698 24,386 57
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for the Year ended 30th June, 1891.

NOVA SCOTIA

Cost of
Quantity. each

Work.

C. yds. $ ets.

PRINCE EDWARD ISLAND.
Quantity

- ---.- - -_----by Total
each Expenditure.

Cost of Dredge.
Total Cost. Quantity. each Total Cost.

Work.

$ ets. C. yds 8 cts. 8 ets. C. yds. $ ets.

..... ... 59,325 8,254 04

27,630 10,868 76
1,800 708 05.. .

720 283 22 11,86003 ... ..... . .. ..... ........... 11,860 03

...... . . ... . .. ... .. ... 17,847 8,305 50 ............
. . ...... . .. . ... .. 1,157 538 42 8,84392 19,004 8,843 92

9,980 3,246 31 . . .. . . . . . .

88 28 62 3,274 93 . .. .. . . . . .
....... . . . . .. .... 47,331 15,395 95

5,070 2,183 69 ... . ... . . . . . . .. .. . .....
7,755 3,340 14 ...... ............. .... .. . . .. .. .............. ..............
8,655 3,727 78 9,251 61 ............................. 21,480 9,251 61

61,698 24,386 57 24,386 57 19,004 8,843 92 8,843 92 17,290 53,605 55

PRINCE EDWARD ISLAND.

Total Quantity.

Quantity. Cost.

C. yds. 4 ets. C. yds.

.... ... .. . . ... 59,325
30,150

19,004 8,843 92 19,004
............ ....... ....... 47,331
.. .......... . . ............ 21.480

19.004 8,843 92 177,290

Expenditure
Dredging. Superinten- Total. Cost pr

dence. 1 Expenditure. Cubic Yard.

8 cts. $ cts. $ ets. 8 cts.

7,585 29 668 75 8,254 04 0 13-913
10,89911 i 960 92 11,860 03 0 39-336
8,127 35 716 57 8,843 92 0 46537

14,148 53 1,247 42 15,395 95 0 32·528
8,502 01 749 60 9,251 61 0 43'070

49,262 29 4,343 26 53,605 55 0 30-23
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STATEMENT showing the material removed at different localities, the Total Annual
Expenditure on each Dredge, and the Average Cost per Cubic Yard, for Fiscal
Year, 1890-91.

DREDGE "WINNIPEG."

Date. Localities. Clay. Totals.

cu. yds. eu. yds.

June and July, 1890.. .West Selkirk, Red River, ior Drake & Co.. .3,000
do do do ..... 0
do do for Capt. Robinson 3,060

Mouth of Red River, Lake Winnipeg.... (sand and elay) 3,180
do do .... ............ 4,080

- - 16,920
August, 1890.........Mouth of Red River, Lake Winnipeg.................3960

do do 4,620
Salamony's channel..... ............... .... 3,3

do .......... ........... 3

September, 1890....... Salanonys channel. ............ ........... 3,960
do ..................... . ......... 3480
do ... ............................ 3360
do................. «............ ... 2,400

13,2,

Total ...... ...... ..... .... 45,420

SUMMARY.

Material rem('ved at West Selkirk.......... ............. 9,660 cubic yards.
do at inouth of Red River..............15,840 do
do at Salamony's channel.............. .. 19,920 do

Total........-...... ........... .. 5,420 do

Expenditure for 1890.91........ ..... ....... ..... .. ......... $12,119.62
Cost per cubic yard .. ..... .. . .... .... 0.26ý.

DREDGE "PRIESTMAN."

Date. Localities. Clay Sand otlsd . Ordinai2y. ,

c. yds.
June and July, 1890.. Mouth of White Mud River, Lake!

Manitoba...... ............... 62 708 t....... 770
do. ......... ..... .. .788 ....... 788
do s ..... .. . ..... ... . . . 712 9,6 c 1,010
do .. .. ..... ..... .-. ... 685 do

do atS lm n ' h n e..... .. ...... . ... 1992)d

August, 1890.........do .................... 642 642do. .......... .... ....430 458 .d
Sept. and October, 1890. do.... ......... ............ . ....... 578 578

doCt.pb...... ... ... ...... ...... 856 200 1,056
o.. .................... ..4. 345

Totas............................... ........... 2,462 4,68 .. .. 7,347

Expenditure for 1890-91, $5,369-94. Cost of removing
material per cubie yard, 73 cents.

*Sand and dlay.
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DREDGE STATEMENT showing Material removed at different localities, Total Annual
Expenditure on each Dredge and Average Cost per cubie yard.

DREDGE "CHALLENGE."

Har Buler Sand, Sand,Location. a Boulders. Gravel. Clay. Stone. Ordinary. ne.'

Kincardine.... ... ....... ....... 16,020.
Port Albert . ... ..... ... .. ......... 1,860 240 ... 2,760 ....
Meaford.... ....... . 6,840 .. ........ 300 660 2,460 ............
Owen Sound ...... ...... .. ... ..... .......... 3,360

Total........ 6,840 ......... 2,160 900 2,460 22,140 ......

Total annual expenditure, $7,676.64. Cost per cubic yar

Mud. Totals.

1,440 17,460
......... 4,860

... 10,260
........ 3,360

1,440 35,940

d, 21iý cents.

DREDGE "NIPISSING."

Lachine . .. 938. ....... .... ... 510 . ....... ...... 937 2,385)
Beauharnois. ........ ,88 ........ 7,597 2,595 ...... .. ..... ........ 12,060
Goose Island.................. ......... ............. 15,915 ...... ........ 15,915
St. Placide............ 615 975 .... .. ... ..... . . ........... . ... ....... 1,590
Jones' Island..... ..... . .......... ........ 2,460 ................ ... . ........ 2,460

Total.......... 615 3,781 ........ 10,057 3,105 15,915 ...... 937 34,410

Bowmanville.. ......
Frenchnan's Bay. .. ,
W hitby ..............
Shannonville..........
Trenton..............

Total.........

Total annual expenditure, 87,183.09. Cost per cubie yard, 20M cents.

DREDGE "ONTARIO."

... ... ........ ... .. 780 ..... ...... 780
...... .......... 1,110 ........ . .... 10,230 .. 660 12,000

... ................ . ... .... ...... 9,930 ........... 9,930

....... 2,235 10,335 o600 . 660 13,830
2,701 2,877 2,607 ...... .............. 2,040 10,225

...... 2,701 6,222 12,942 .... 21,540 ...... 3,360 46,765

Total annual expenditure, 88,527.36. Cost per cubic yard, 18M cents.

DREDGE "QUEEN."

Kenptville.........264 817 ........ -394 725 ... 375 2,575
Ottawa River ........ ..... ... ..... ..... .. ...... . .. 2,372 .. .. ........ 12,372
Yamaska....... ..... ...... ................. 3,06 . 384 4,295 ........ 7,744

Total . .. .... 264 817 ........ 3,459 725 12,756 4,295 375 22,691

Total annual expenditure, $7,495.08. Cost per cubic yard, 33n cents.

DREDGE "ST. LOUIS."

Kemptville. .............. .... ......... ... 2,551 ...... 449 ............... 3,000
Jones' Island....... . ...... ... .. ... ........ .... .. . ..... 2,800 2,650 ...... 5,450
Trenton .... ....... ..... ..... ... . ..... 1,125 1,125

Total.. . ........... ......... ....... 2,5 .... 3,249 2,650 1,125 9,575

Total annual expenditure, 87,153.83. Cost per cubic yard, 74- cents.
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EXPENDITURE for Dredging in Prince Edward Island

Coulinty. Locality.

Total for the Eighteen Years ended 30th
Junne, 1890.

Quantity. Cost. for Cost
frCounty.

C. Yds. ' cts. S ets.

(Grand River .......... .......
Montague River . .......... ..
Murray Harbour ............
Charlottetown Wharf ..........

do Ferry......... .
Crapaud .. ...................
Pownal .... ..... ............
Rocky Point ........... ......
Vernon River ..... .... ....
Wood Islands. ... . ... ....
Nine-M ile Creek... ........ .
Hickey's Wharf... . . . ........
Carr's Point.... .... .........
Pinette.... ............ .....
Fort Augustus. . ..........
South Port Ferry ........... ..
Red Point........... ...
Charlottetown Steain Nav. Co..

do Connolly's Wharf
do Peake Bros. do
do P. E. I. Ry. do

North Rustico..... ...........
South Rustico.............. .
Gauthier's Creek ....... .....
Summerside....... ..... . ..
Hurd's Point Pier. . .. ......

iT ignish ...... .................
,Cascunpec..

46,110
106,140
44,430
41,3)3

4,045
89,782
44,400
91,440
17,860
2,780

31,650
7
5 0

12,165
3,825
3,195

3.3,015
7,161
7,668
5,343
5,355
4,950

13,536
11,649

15,855
41,070
11,387

8,963
17,119
7,378

10,264
670

27,493
9,604

14,661
6,326

548
6,286

150
2,441

756
631

5,528
3,879
4,904
3,417
3,424
2,077
4,775
4,109

2,495
7,289

13,005

9r7 .... ....
43
33 33,461 73
56 . . . . . . .
61
03
55
16
72
0046 ..
51 . . . . . . .
28
24
68
75 .
60 .
15 .
17
85 .
52 .
38
67 .

..... 111, 951 89
34
95
45

22,790 74

696,864 1 168,204 36 168,204 3;

EXPENDITURE for Dredging in Quebec for the Nineteen years

Magdalen Islands, County
Gaspé .................. flouse Harbour ..............

Amherst Harbour .............

Temiscouata........ .... . River du Loup ...... .... ...
*Rimnouski ............... Rimotuski ....... ..............

*Fromi ainount voted Quebee dredging.
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for the Nineteen years ended 30th June, 1891.

For the Year 1890-91.

____ _______ToalTotal Cos. C
Quantit.v. Total Cost.

C

Quantity. Cost. for tfrCounty.

C. Yds. ets. 8 ets. C. Yds. $ ets.

46, 110 896397 ......
..... 106,14017194

44,430 7,378 33
41,303 10,264 56

4,045 670 61
89,782 27,493 03

........................... 44,400 9,604 55
91,440 14,661 16
17,860 6,326 72

2,780 548 0)
31,650 6,286 46

750 150 51
.. ... .... . ... .. . ........ 12,165 2,441 28

3,825 756 24

. .. .. . . . . . . . . .. . . .. . . . ....

1.,......... .... ... 3..2......584

19,00 8,84 92 8,843 ...... 92......

33,015
7,161
7,668
5,343
5,355
4,950

13,53;
11,649
17,847
15,855
41,070

5,528
3,879
4,904
3,417
3,424
2,077
4,775
4,109
8,305
2,495
7,289

j.

15 538 42

715,868 177,048 28

ost for
each
)tonty.

$ ets.

..... ....
33,461 73

120,257 39

23,329 16

177,048 28

ended 30th June, 1891, from Appropriations-Maritime Provinces.

......... ...... 6,800 2,392 29 ........... .
. ........ 495 242 05 2,634 97

2.... ..... 587 825 47 825 47
.......... 8,123 3,997 59 3,997 59

. ....... 18,005 7,458 03 7,458 03

[1891]
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APPENDIX No.

LIST

OF

PUBLIC BUILDINGS THROUGHOUT THE DOMINION,

Date of Appointment, Salary Paid, &c.
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APPENDIX No. 5.

REPORT
oN rHE

HEATING APPARATUS, GAS, WATER AND BELL SERVICES, &c.
IN THÏ

PUBLIC BUILDINGS, OTTAWA,

FOR THE FISCAL YEAR ENDED 30T]à JUNE, 1891.
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APPENDIX No. 5.

DEPARTMENT OF PUBLIC WORKS,
MECHANICAL ENGINEER's OFFICE,

OTTAWA, 14th October, 1891.
SI,-I have the honour to report as follows in reference to the Public Buildings,

Ottawa, during the fiscal year ended the 30th June, 1891

PARLIAMENT BUILDINGS.
9

In the ilouse of Commons the electric light was extended to the rooms occu-
pied by the Clerk of Votes and Pioceedings.

The old pan w. c.'s in connection with the Commons and Library having been
so long in use were in a very unsatisfactory state, and it was found necessary Io
replace them with those of a more modern pattern, which has much improved the
sanitary condition of the building.

To moderate the temperature of the Commons Chamber during the present
session quantities of ice were introduced into the fresh air ductduring the month of
June, which had the desired«effect of'cooling the air admitted to the Chamber.

Beyond the above improvements ordinary maintenance only was required to
the general apparatus of heating, boilers, gas, water, bells, electric light and ventil-
ation services during the fiscal year.

EAST AND WEST BLOCKS.

The old style w. c.'s in those buildings were replaced with more modern appli-
atnces. Nothing was required to be done to the heating apparatus, boilers, water,
gas and bell service beyond ordinary maintenance.

SUPREME COURT.

Beyond the ordinary maintenance, nothing was required to be done in this
building.

OTTAWA POST OFFICE AND CUSTOM HOUSE.

It was found necessary to replace the old pan w. c.'s in this building with those
of a more modern pattern.

Nothing further was required except ordinary maintenance to the general
apparatus of heating, boiler, gas, water and bell services.

GEOLOGICAL MUSEUM.

The old style pan w. c.'s in this building were replaced with those of a more
modern pattern.

Beyond this there was nothing but ordinary maintenance required to the
heating apparatus, water, gas and bell services.

FIs IA TCHERY.

Nothing was required in this building beyond ordinary maintenance.

RIDEAU HALL.

Ordinary maintenance only was required to the general apparatus for heating,
water, gas and electric bells.

A. 1892*.55 Victoria.
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GOVERNMENT PRINT[NG BUREAU.

With the exception of a ventilating pipe that was placed from the gas metre room
in the basemnent and ran up through the roof, nothiig was required beyond ordinary
maintenance to the heating apparatus, gas, water and clectrie bell services.

INTERIOR DEPARTMENT (LEASED) WELLINGTON STREET.

Ordinary maiintenance oinly was required for the water, gas and bell services in
this building.

FRENCH TRANSLATOR'S ROOMS (LEASED) SUSSEX STREET.

These premises were titted up with stoves, water and gas tixtures.

PARLIAMENT GROUNDS, FLOWER PROPAGATING HOUSE AND MAJOR HILL PARK.

No alterations or extensions bave been male during the year to these premises,
ordinary maintenance only was required to the heating apparatus and hose required
for sprinkling purposes to any of the three foregoing.

GOVERNMENT CO A L SHEDS.

With the exception of a new flooi' put in i he central part of large shed, no other
work was required beyond ordinary repairs to these buildings.

I have the honour to be, Sir,
Your obedient servant,

WM. KING,
Acting Chief Mechanical Engineer.

E. F. E. Roy, Esq.,
Secretary Dept. Public Works.
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APPENDIX No. 6.

REPORT
TTN TID A

OTTAWA DISTRICT SLIIDES AND BOOMS
FO TII):

FISCAL YEAR ENDED 30TH JUNE, 1891.
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APPENDIX No. 6.

OTTAWA RIVER WORKS.
No. 36662.

DEPARTMENT OF PUBLIC WORKS OF CANADA,
CHIEF ENGINEER'S OFFICE,

OTTAWA, 27th October, 1891.

S1R,-I transmit herewith a report by Mr. G. P. Brophy, Superintending
Engineer of the Ottawa District Works, on the works under his charge, for the fiscal
year ended 30th June, 1891.

I have the honour to be, Sir,
Your obedient servant,

LOUIS COSTE,
Acting Chief Engineer.

E. F. E. Roy, Esq.,
Secretary, Department of Public Works,

Ottawa.

OFFICE OTTAWA RIVER WoRKs, 1st August. 1891.
SIR,-AS requested by you in your letter, No. 35483, of the 10th instant, I have

the honour to submit the following report on the works under my charge, for the
fiscal year ended 30th June last:-

iDuring the latter portion of the season of navigation, 1890, the waters of the
Ottawa and tributary rivers fell to a low pitch, but most of the timber which had
passed the upper works reached its destination.- The foundations of the various
structures were examined at the lowest water period during the autumn months,
and preparations were made for the commencement of the necessary works of repair
and reconstruction, as follows:-

REPAIRS AT STATIONS ON THE MAIN STREAM OR OTTAWA RIVER.

At Carillon Station.-The guide boom at the head of slide was strengthened by
placing support timbers fastened with screw bolts alongside the weaker portions,
and the mooring and snubbing appliances improved. The boom planking was also
overhauled and additional chains provided.

Ottawa or South Chaudière Station.-The side piers of the lower slide were
repaired by the insertion of new timbers and the removal and refilling of Stone in
the cribwork and the sheeting of the slides made good where defective; iron plates
were placed on the more exposed portions of the slide entrances; the platforms and
superstructures of bulkheads repaired ; the stop logs and apron timbers overhauled,
and the station buildings extended and repaired, where necessary.

Hull or North Chaudière Station.-The slide planking at this station was patched
and the boom fastenings and timbers strengthened.

Bridge.-The line of iron bridges over the slide and hydraulie channels at
Chaudière in the city of Ottawa had the planking of the roadway extensively
repaired and the tension rods and braces of the superstructure adjusted. The
Union bridge roadway planking was also repaired and certain portions of the iron-
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work which had been damaged by passing teams made good. The wooden bridge
over the Hull slide had its planking and sidewalks kept up, and the causeway or
thoroughf'are between the latter structure and the Union bridge was graded up and
macadamized.

The Dufferin and Sappers' Bridges, over the Rideau Canal, were repaired in
their roadway coverings, iron works and footpaths ; while the
• Maria Street Bridge. spanning the same waterway, was thoroughly overhauled,
strengthened and repaired from foundation to superstructure, by the insertion of
new timbers an(1 the placing of additional support braces, iron bolts, plates and
straps.

Chats' tation.-At this place the side piers of the slide, the bottom planking,
guide booms and support piers were repaired and improvements made in the
bulkhead equipment.

Chenaux Station.-The strength of the current here necessitated additional
supports for the main boom, consequently three anchor piers had to be built,
together with a float and boat hcuse for the accommodation of the men operating
the trip for the passage of steamboat towing rafts. Certain other minor repairs
were also executed on the boom chains, moorings and attachments.

Portage du Fort Station.-The main guide booms at the bead of the slide had
become -useless through the decay of their timbers and had to be replaced, the top
courses of timber on the side piers of the slide having also given out from the
same cause, new ones were substituted, and the pla"nk covering of the dams in the
side channels stanched and repaired.

Mountain Station.-New hardwood stop logs were provided for the iegulating
bulkhead, the guide booms repaired and the slide planking, &c., renewed where worn
out or displaced.

Rocher Capitaine Station.-At this place the slide bulkhead, dam, piers and
booms were repaired. At the entrance bulkhead where the corners of the piers had
been very much damaged by the battering of cribs making for the head of the slide,
steel plates were spiked on the exposed portions of the work.

REPAIRS oF WORKs ON TRIBUTARIES OF THE OTTAWA.

Gatineau River.-At the main boom near the mouth of the stream sunken piers
were placed with the view of furnishing additional sorting facilities in passing logs
out through the gaps; the bridges over the canals having become dilapidated through
the decay of their timbers, they with their abutment piers were for the most part
rebuilt, and large quantity of bark, slabs and other description of mill rubbish, which
had been deposited in the outiet creek from the pond, was removed at the season of
low water, and soundings were taken to indicate the position of sand bars obstructing
the navigation in the vicinity of the main boom and having a tendency to change'
the direction of the current of the Gatineau River to the extent of its undermining
the banks and encroaching in the roadways and thoroughfares necessary for the
important works at this station.

Madawaska River.-The ice in passing out dur ing the spring floods of 1890,
carried away a pier at Little Rapids; this had to be replaced, and some other repairs
done in connection with the booms and the dam at head of rapid. The slide, piers
and booms at Arnprior were repaired in thoir timbers and stone filling, and the dams,
piers and booms at Flat Rapids and Goodfellow's Eddy were overhauled and the
damages caused by the shoving ice and high water made good; repairs were also
carried out, where'necessary, at Springtown and Ragged Chute Stations.

Coulonge River.-On this stream on the 20th ot April last a portion of the long
slide which overcomes the High Falls, was smashed by the fall of a large piece of
rock from the mountain side flanking the works. The necessary repairs were made
to the bents, cribwork and planking; and steps taken to guard against a recurrence
by the gradual removal of loose atones that might have caused damage to the works
later on.
148 [1891]
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Black River.-The planking of the slide which had become worn or displaced by
the friction of the passing logs and timber was renewed and the seams caulked. The
side pier timbers were levelled up and the boom timbers and braces strengthened.

Petewawa River.-The improvements on this important tributary have been
many years in existence, and the timber work is very muchdecayed. A thorough
reconstruction of the greater number of the dams, slides, piers, booms,&c., on this stream
will have to take place immediately, as many of the structures are beyond repairing. In
order that the works could be made avaitable for the business of 1891, repairs were
made from the Cedar Lake dam down to the Boisdur station. The work done being
chiefly repairs to the timber and planking of the dams, piers and single stick slides,
and the strengthening of the main retaining dam at Cedar Lake.

Dumoine River.-The repairs executed on this stream were in connection with
the damage caused by high water at Ryan's Chute dams, and also at the long single-
stick slide and entrance and outlet piers at ligh Falls.

WORK OF RECONSTRUCTION.

At the Calumet Station, on the Ottawa River, the lower bulkhead of the upper
slide was built anew; cribwork repaired at the entrance, and the side piers rebuilt
in part.

The waste gate at basin between first and second slides was renewed and made
of greater width than the old one, and rocks obstructing the channel removed. At
the second or long slide the piers on both sides were renewed from the foundations
upwards; maple plank laid as flooring for the slide; a new apron provided and the
long pier dam which retains the water forming the basin between the second and
third slides wholly rebuilt. The third or lower slide had the side piers and bulk-
head reconstructed and the boulders removed from the outlet.

Joachim Station on the Ottawa.-The main dam on the south side ot the river
was made secure and the plank covering renewed in part; additional chains were
furnished for the booms and their fasteuing and moorings strengthened.

On the Petewawa River the slide at Crooked Chute was rebuilt in its principal
parts, and the single stick slide at McDonald's Chuteoverhauled, where the foundation
timbers, side posts and planking had become dilapidated.

At the lower stations, viz., first, second and third chutes, the decayed timbers in
sills and posts, as well as the defective planking in the single stick slides were re-
newed and new material substituted.

Notwithstanding the severity of last winter with its great snowfall in the woods
and the formation of very heavy ice on the lakes and streams, the spring freshets did
comparatively little damage to the works on the tributaries where many of the im-
provements have been in use for upwards of twenty-five and in some cases thirty
years, and cannot by any means short of reconstruction, be made serviceable for the
passage of timber.

High water in the early spring was followed by a protracted period of drought,
which had the effect of bringing the waters of the creeks and rivers to a lower pitch
than the raftsmen have experienced on the drives for many years.

The logs and timber which were got under way at the breaking up in the spring
were later in the season kept moving through the works and over the lower shoals,
mainly by flushing with the reserved waters from the retaining dams or reservoirs
on the upper reaches of the streams, and in consequence the works were subjected to
great strain and wear and tear.

The following statement furnished by the collector of slides dues in your
department, shows the quantities of the various descriptions of timber that passed
the works, together with the amount of revenue accrued as tolls for the fiscal year
covered by this report
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Pieces.
White pine timber.......... ..................................... 119,3390
R ed do ............ ..... ............................. 2,365
Boom and dimension timber flat ............. .................. 15,629
Spruce and tamarack (roun)................ .................. 854
Dimension timber. ......... ...................................... 34,898
Cedars........................... ............ 9,984
Fence posts...................................... 200
Square traverses........ ......................................... 48
Railroad ties ......................................................... 46,707
Saw logs.................................... ........ ......... ........ 2,900,290

3,130,314
and 1,752k cords pulpwood.

The revenue accrued on the above was $73,188.06.
In respectfully submitting the above,

I have the honour to be, Sir,
Your obedient servant,

GEO. P. BROPHY,
Superintending Engineer of Ottawa River Works.

[1891]
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APPENDIX No. 'i.

NEWCASTLE DISTRICT SLIDES AND BOOMS.

Ref. No. 36661.
DEPARTMENT OF PUBLIC WORKS,

CHIEF ENGINEER's OFFICE, OTTAWA, 27th October, 1891.
SiR,-I transmit herewith a report by Mr. R. B. Rogers, Superintending Engineer

of the Trent and Newcastle District works, on the works under his charge for the
fiscal year ended 30th June, 1891.

I have the honour to be, Sir,
Your obedient servant,

LOUIS COSTE,
Acting Chief Engineer.

E. F. E. .Roy, Esq.,
Secretary, Department of Public Works,

Ottawa.

TRENT VALLEY CANAL,
SUPERINTENIINo ENGINEER'S OFFICE, PETERBORO', 28th July, 1891.

SIR,-I have the honour to submit the annual report on the works under my
charge in connection with the Department of Public Works for the fiscal year ended
30th June, 1891.

The water during the spring was much above the average, in fact higher on
some stretches than it has been since the flood of 1870. The ice also came down in a
much more solid condition than usual, and did more or littie damage at every station
on the works. lowever no serious damage was done at any station.

The following repairs were executed:-

FENELON FALLS.

About 50 feet of the cap of the dam was taken out, and part of the apron of the
slide. These were repaired.

BUCKHORN.

The ice lifted two of the piers and broke the guide boom to the slide. In order
to prevent constant stoppage to navigation, two piers were built about half a mile
below the lock, to which a boom will be attached. This will provide a navigation
channel clear of the logs.

BURLEIGH.

The apron of the large slide was taken out by the logs. A new apron was put
on, also a new apron was put in the small slide. The apron in the sinall slide was
raised so that not so much water is used in running logs.

YOUNG's POINT.

The boom leading into Clear Lake was broken by the ice. This was repaired
and two rounds of timber placed on the piers at the entrance.
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KATCHEWANNOE LAKE.

The anchors of the boom in several places were dragged by the ice. These
were replaced. This boom is of great benefit both to lumbermen and navigation.

PETERBORo'.

Two crab winches mounted on small trucks, which run on a track, wereplaced
on the dam. The apron on one of the slides was rebuilt and some minor repairs
were done to the booms and piers. A short boom was placed from the railroad
bridge to the first pier.

OTANABEE RIVER.

The accumulations of sawdust at the mouth of the river at Rice Lake became
so great that it was stopping navigation. It is almost impossible to get rid of this,
nuisance. A large heavy rake was attached to a scow, and this was dragged back-
wards and forwards through the sawdust. This rake agitated the sawdust, and it
was carried away by the current. A fair navigation channel was thus formed.

HASTINGS.

The guide bootis were broken by the ice, and part of the lower end of the slide
pier was taken out. These were repaired. Some three years ago the dues were
taken off the slides at Heeley's Fallis, Middle Falls and Chisholm's Rapids, in con-
sideration that the lumbermen would keep the slides in repair. Very little repairs
have been done by them, and the slides are in poor condition. If this state of things
continues, I would recommend that the dues be again imposed, and the slides kept
in proper repair by this department.

I have the honour to be, Sir,
Your obedient servant,

RICHD. B. ROGERS,
Superintending Engineer.

The Acting Chief Engineer,
Department of Public Works,

Ottawa.

STATEMENT showing the total number of pieces of sawlogs, boom timber, cedar
railway ties, that passed through the different slides on the River Trent and
Newcastle District Works, for the fiscal year ended 30th June, 1891.

Station. Sawlogs. Boo Cedar, Cedar, Railway Tele aph
Stto.Timnber. 16 f t. 8 f t. Ties. PoE.

Fenelon Falls ... . .... ..... 121,127 595......... ..........
Buckhorn .... .... . .. . ........ 40,000 275 .
Lovesick... . . ......... .. .... 250,000 1,525
Burleih Falls ..... ... . .......... . 250,000 1,525...........................
Young s Point.. ......... .... ... 250,000 1,525 ....
Lakeeld ...... ........... .... .... 200,000 1,200 ... .
Peterborough......... . ..... 98,000 1,000 .................
Hastinr . ......... .......... .. 115,000 1,100 .
Heeley s Falls.......... ..... ....... 64,754 1,100 26,537 13,912 20,915.
Chisholm's Rapids.. ......... . . 166,374 2,960 ............. ........... 16
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APPENDIX No. 8.

GOVERNMENT TELEGRAPH LINES.

TELEGRAPH SERVICE OFFICE,
DEPARTMENT OF PUBLIC WORKS,

OTTAWA, 6th August, 1891.
SIR,-I have the honour to submit the following report upon the Telegraph

Service for the twelve months ended 30th June, 1891, with tabular statements of
lines, operating staff, &c., established in the several districts.

1 have the honour to be, Sir,
Your obedient servant,

F. N. GISBORNE,
G eneralI Superintendent Governnent Telegraph Lines.

E. F. E. iRoy, Esq.,
Secretary, Department of Public Works.

TELEGRAPH SERVICE-1890-91.

NEWFOUNDLAND.

The extension line connecting - Cape Ray with Port au Basque," 14 miles in
length, has been operated and maintained, at a cost of $250 per annum, as in
previous years, under an agreement entered into with the Anglo-American Tele-
graph Company.

MARITIME PROVINCES.

The Sydney-Meat Cove line, and the cable thence to the Magdalen Islands, has
remained in good working order thioughout the year, and 1,600 new poles have been
delivered in situ for renewing 50 miles of the route during the present summer.
Poles have also been delivered in situ for the construction of a branch loop line, 7
miles in length, to White Point, C. B., which will be erected during this summer;
the required additional sum of $350, beyond last year's appropriation, having been
provided for in the estimates.

The " Mabou to Cheticamp, " Cape Breton, line, 60 miles in length, in good
working order throughout the year.

The " Grand Manan-Campobello," Bay of Fundy, cable again ceased working on
the 3rd May, 1890, and was repaired on the 24th September, the service of the SS.
"Newfield " not being available before that date. District Superintendent Hartley
Gisborne then reported that the cable had been broken by a vessel's anchor one mile
out from Campobollo Island, that said cable was in bad condition, having been
already spliced in 17 places. It was finally r enewed as follows

Nautical
Miles.

Old shore end previously laid, about ......... ............ 0-25
New shore end .............. ....................... 1-41
N ew interm ediate. ..... ....... ... .... .............. . .................. 255
O d deep sea. aoout.............. .......... ..... ..... .. ................ 2-55
Old snore end. previously laid .................... ........................ 0-25

T otal ................ ........... ...... '..... 7.01
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with a recommendation that when next out of order new shore end cable should
replace the old deep sea portion.

N. B.-This cable again gave out 9th May, 1891, but cannot be repaired until the
serviees of the SS. " Newfield " will be available, about the end of August next.

A branch line has now been constructed between Grand Harbour Station, Grand
Manan, and Whitehead Island, 61 miles, including two cables of -53 and -71 nautical
miles in length, and has remained in good working order.

The "Cape Sable Island," N. S., line has continued in good working order
throughou.t the past year.

RIVER AND GULF OF ST. LAWRENCE.

The " Grosse Isle Quarantine " land lines and heavy cables have remained in
good order throughout the year.

The " Manicouagan-Godbout " cable, 30 miles in length, after being operated
with much difficulty for several months was repaired by the Assistant Superinten-
dent, the damage being about half a mile distant from Godbout. Noarly one inch of
the copper conductor had been entirely corroded away, the water completing an
imperfect circuit.

The " North Shore land lines "-Chicoutimi and Point Esquimaux-586 miles
in length, were satisfactorily operated throughout the year, to the marked benefit of
the fishing population of that district. Throughout the entire route a traversable
pathway bas been cut out through the forest, shelter huts have been constructed and
many bridges built; flat boats or canoes being placed at the widest river crossings.
The winter mail carriers greatly appreciate such necessary accommodation, and it
will be advisable to gradually improve all such facilities by small annual grants for
the service.

A cable from " Long Point of Mingan, North Shore St. Lawrence, to Mechastie
Bay," Anticosti, 20 miles in length, was successfully laid by District Superintendent
Hartley Gisborne on 19th August, 1890, the cable having just previously been broken
when 1½ knots had been paid out, in order to save the life of Jos. McDonald, one of
the workmen, who was entangled in it, as it was being paid out from the tank.
McDonald whose leg and r-ibs were broken lias happily since recovered and is now
again on duty. A few weeks after the cable had been laid a fault developed itself,
which bas since been located by the Assistant Superintendent at the point where the
cable was broken as above explained and it will be repaired by him so soon as the
SS. " Newfield " is available for such service.

The " Bird Rock Cable," as mentioned in my last annual report, has been
removed. This cable was submerged in October, 1880-19-20 nautical miles-and
after being repaired eight times it was finallydeterinined (per Order in Council) to
utilize it for a connection between Meat Cove Station and St. Paul's Island. It was
recovered under the direction of District Superintendent lartley Gisborne in 15
sections; of which 16-12 miles of deep sea and 1·66 miles shore end were in good
order; ·91 nautical mile of the cable was hopelessly damaged ; and -57 nautical
mile deeply buried in sand bank was abandoned. Where the cable had rested on
mud and sand, it was recovered in as good order as when submerged; but over
rocks and seaweed the outer covering was almost entirely corroded away.

The St. Paul's Island cable, 20.04 nautical miles in length, was made up from
9 sections of the Bird Rock cable, plus 2-93 miles of new cable, and was, under the
management of District Superintendent Hartley Gisborne, successfully submerged
and operated by telephone, 8th September, 1890, and is at present in good working
order.

The Gaspé-Anticosti cable and the land lines of the Island have been satis-
factorily operated and maintained during the past year. A branch line, one mile in
length, to West Hardwicke, bas been added to the Point Escuminac, New Brunswick,
line, which has continued to be in good order throughout the year.
158 [1891]
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ONTARIO.

The Bath-Amherst Island and Kingston-Wolfe Island land lines and cables
have been satisfactorily worked since their transfer, at a nominal rental, to the North
American Telegraph Company.

The Leamington-Pelee Island cable and land telephoie lines have worked
sat isfactorily ; but the cable 10 miles in length, has ceased working since 2nd June,
probably from damage by a vessel's anchor. The Assistant Superintendent will
shortly proceed to Lake Erie for the purpose of repairing the damage.

NORTH-WEST TERRITORY.

The Qu'Appelle-Edmonton line viâ Battleford bas worked in a satisfactory
manner; and the Clarke's Crossing-Prince Albert branch, 83 miles in length, has
been transferred to the Canadian Pacific Railway Company.

BRITISH COLUMBIA.

The Victoria-Cape Beale telephone line, 115 miles in length, lias been completed,
and the advisability of converting it into a telegraph line, with skilled operators, is
now under consideration.

The Ashcroft-Barkerville line, 273 miles in leigth, bas been entirely repoled, and
is now in satisfactory working order.

REVENUE AND EXPENDITURE.

The following table shows the revenue and expenditure figures for each of the
lines in the several districts covered by the foregoing report:

Revenue. Expenditure. Remuarks.

4ulf of St. Lawrence and Maritime Provinces :- cts.
Anticosti Island line................. . .. .... .. 865 81 2,433 94
Magdalen Islands.......... .. ......... ... ..... . 649 10 2,117 09)
Meat Cove line ........ .................. 1,349 62 1,555 81
CapeSable do ..... .. . . . ................... 54 52 224 73
Escuminac do ... .. . .. ............... ...... . . 136 23 434 02
Cheticamp do ..... ... ............. ............ . .291 87 598 81
Bay of Fundy line.... . .. ..... .. ...... .... 440 70 2,349 48 Zc
( uarantine do ..... . . .... ...... .. 617 97 493 92
N orth Shore of St. Lawrence (W.B.) line. . ........ 2,867 86 3,171 20

do do (E.B.) do ........ 936 81 4,013 81 C
Cape Ray, Newfoundland, line.................. .......... 250 00 3
Low Point, C.B., line.. ................ .. . ............. 5... .0 (K
Subsidies, stationery, line and office niaterial, cablel

repairs and contingencies, chargeable to the appro-i
priation for Gulf lines.. ................... .... ...... . .11,427 57

8,210 49 29,120 38
Ontario-Pelee Island line ......... .......... .......... ... . 106 75 217 66

8,317 24 29,338 04
North-West telegraph line .... .. .. ......... .. ....... 4,859 95 22,389 14 î

Total .. .................... ........ . ..... 13,177 19 51,727 18

F. N. GISBORNE,
Gen!. Supt. Government Telegraph Service.
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GOVERNMENT TELEGRAPH SERVICE-Continued.
GOVERNMENT SUB-MARINE CABLES.

Location. Terminal Points. Nauti-al
Miles.

Anticosti Island...........South West Pont to Gaspé............ 444
dIo......... ..... Mechastie Bay to M.Ningani.... ................. ........... 21

Magdalen Islands..........Old Harry to Meat Cove, C.B.......................
do ...... Grindstone to Ail Right Islands.......................

Nova Scotia...............Meat Cove, C.B., to St. Pau's Island...................
do ............... Acros Ingonish Harbour, C.B.............
do ................ 1 St. Ann's do
do.......... .......... do Big Bras d'Or Passage .... ......... ........... ...
do.......... ....... ýCape Sable Island to Bear Point .................. . ...........
do . Across channel to lighthouse, Bear.Point.................

New Brunswick............ r Belo Island toEastport .4
do .d do Grand Manan Island................... .
do. .............. Cheney Island to Ros leland..........................
do .Ross Island to White Head Island.......... ......

Prov. of Quebec............L'Ange Gardien to Orleans Island......................
do ... Orleans Island to Isle aux Reaux .............. .........
do Iseaux Reaux te Grosse Ilie .... .... .......... .........
do......... ....... ýAcross Saguenay River .......... ...... ........... .......... 1
do .. .. !Bersimiits to Manicouagan ...........................
do ..... Manicouagan to Godbout ..... .......... ......... ........ 2

OntarioS....... .. W........ Point Pelee to Pelte Island, Lake r1 .... ..........

Total ........ ...... ......... ...... C 0

GOVERNMENT TELEGRAPH SERVICE- Con -luded.
G&OVERNMENT CABLES TRANSFERRED.

Location. Terminal Points. Nautical
Renarks.

Nova Scotia .......... Digby to Lo
do ........ Long Island

Ontario. . ............ Bath to Ami
do ....... . ...... Howe Island
do ........... .. Mainland to

British Cohnubia ... Nanain.o to
do ..... Valdes Islan
do . ... Across Fras
do . do
do ... do Saan
do ..... Victoria to

Cape Breton ......... Magdalen Is

174

ng Island ...................
h yer Island............. company.
herstI 2 Transferred to Nort A ri

to Wolf Island. 1 Ca Telegrapli Co., per-
Howe Island............. petual lease.
Gabriola Island........... .
d to Point Grey21
er River..... ............. adian Pacific Rv.

do to Ladners........ Co.
ich Arn.................
Dlungeness... ... ..........
land to Bird Rock. ...... . Reoed and relaid between

Tota e and St. Paue's

Tot ~ ~ ~ ~ ~ j ptal ............ 9 I leae.

F. N. GJSBORNE,
SupE rin(enden t.
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APPENDIX No. 9.

TIIE NAMES With the date of appointment, &c., of the principal Officials %of the
Department of Public Works, from 1841 to 1892.

Capacity or Office.

Date of Appointment.
Served.

From. To.

Under Statute 4-5 Vic., Cap. 18.

CoutPORATiON BoAw OF WoRKsH-.

Killaly, Hon. H. H ....... ....... .... Chairnan. .........
Daly, Hon. D.............. Dec. 29,1841. Oct.
Harrison, S. B ...... ... r Members ............... D. 1 O
Davidson, J., Esq.............. .. f
Begly, Thomas A.... .... .. . . Secretary............... Aug. 17, 1841.
Keefer, Samuel .............. .. .. Chief Engineer.............do 17, 1841.
Rubidge, F. B. . ............... ....... Architect and Assistant Chief

Engineer... . ........... Dec. 15, 1841.

NEW BOARo oi WORKS.

Killaly, Hon. H. H ..... ............ Chairmian .. .............
Daly, Hon. D .. ................. O
Draper, Hon. W. H ............... .Oct. 5,1844. June
Morris, Hon. W....... . ............
Papineau, Hon. D. B .

Under Statute 9th Vie., Cap. 7, &c.

Robinson, Hon. W. B................Chief Coimissioner........July 4, 1846. Mar.
Taché, Hon. E. P..................... Mar. 1l, 1848. Nov.
Chabot, Hon. J............................u Dec. 15, 1849. Mar.
Merritt, Hon. W. H ....................... d. April20, 10. Feb.
Bourret, Hon. J ..... ... ...... do Feb. 15,1851. Oct.
Young, Hon. John....................... Oct. 28, 185. Sept.

CaoHon. ,J............. ... ... 10 ........o ýSept. 23, 1852. JTan.Chabot, Janon,.85. ov
Lemieux, Hon. F........................<lN
Alleyn, Hon. C..................o ......... Nov. 28,1857. Aug.
Holton, Hon. L. H.......................l. Aug. 2, 1858. do
Sicotte, Hon. L. V......................d. do 6, 1858. Jan.
Rose, Hon. John.......................... Jan. 15, 1859. June
Cauchon, Hon. Jos..................Comnnussionet.............June 15, 1861. May
Tessier, Hon. U. J......................do. .............. May 24, 1862. May
Drummond, Hon. L. T................. (lo. ................ do 28, 1863 July
Laframboise, Hon. M.. ................. July 23, 1863. Mar.
Chapais, J. C....................... . . . Mar. 30, 1864 June
Casgrain, Hon. Chas. Eus.............Second Cunmissioner........Ang. 1, 1846
Cameron, Hin. M.....................sistant Cuninissioner. Mar. 11, 1848
Wetenhall, John..................o ........ Fb. 2, 1850.
Bourret, Hon. Jos............................ April 20, 1850.
Killaly, Hon. H. H.............do Feb. 15, 1851.
Keefer, Samuel .............. .. Deputy Comnissioner. May 6,185.
Trudeau, Toussaint. ................ do Mar. 15,1864.
Begly, Thomas A...................Secretary.................Sept 25, 1847.
Trudeau, Toussaint.................... (Io....................Dec. 13, 1859.
Braun, Frederick ...................... do.................March 8, 1864.'
Page, John. ....................... Chief Enginceer...........Oct. 31,1853. July

[1891]
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Names.

3, 1844.

8, 1846.

10, 1848.
26, 1849.
31, 1850.
11, 1851.
27, 1851.
22, 1852.
26, 1855.
25, 1857.
1, 1858.
6, 1858.

10, 1859.
12, 1861.
23, 1862.
27, 1863.
23, 1863.
29, 1864.
30, 1867.

2, 1890.
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* Resignation tendered 11th August, 1891 ; accepted 8th Sept., 1891.
* Mr. Louis Coste has been acting Chief Engineer since July, 1891.

[1891]

A. 1892

APPENDIx No. 9.-The names with the date of appointment, &c., of the principal
Officiais of the Department of Public Works, from 1841 to 1892-Concluded.

Nares.

Uider Statute 31 Vie., Cap. 12.

McDougall, Hon. Wn............... ....
Langevi, C.B., Hon. Hector L...... ....
McKenzie, Hon. Alexander. .............
Tupper, C.B., K.C.M.G., Sir Charles .....
*Langevin, C.B., K.C.M.G., Sir Hector L.
Smith, Hon. Frank .................
Ouimet, Hon. Joseph Aldric....... ...
T rudeau, T oufaint ..... . . . . . . . . . . . .. . . .

Baillairgé, G.F .. .......... .. .... ..
Gobeil, A ...................... .. ....
Chapleau, S..... ............... .. ......
E nnuis, F. H ........................ ....
G obeil, A .......... ................ ....
R oy, E. F. E ..... ,.....................
MePherson, D. A ............ .......
*Perley, H . F .... ..... ... ......... ..
Baillairgé, G. F... ...... .. ............
Scott'Thos. S.......... .........
Fuller, Thomas....... ................ ..

Date of Appointment
Served.

Capacity or Office. i- _ ___-__

From. To.

1, 1867. Oct.
8, 1869. Nov.
7, 1873. Oct.

17, 1878. May
20, 1879. Sept.
14, 1891. Jan.
11, 1892.'
1, 1868.
4, 1879. Dec.

18, 1891.
4, 1879.
4,1880.

23, 1885. Dec.
18, 1891.
18, 1891.
25, 1880.
5, 1871.
7, 1872.

31, 1881.

1869.
1873.
1878.
1879.
1891.
1892.

18, 1891.

18,1891.

Minister ........ ........ July
do .... .. .............. D ec.
do . ................... N ov.
do ...... ............... Oct.
do ................. .. May

Acting Minister .............. Aug.
M inister.. .... ...... ... .... Jan.
Deputy Minister... ..... ... July

do ..... ........ Oct.
do ............ Dec.

Secretary.... ............. Oct.
do ...... .............. N ov.
do ..................... Jan.
do ....... . ...... .... Dec.

Assistant Secretary..... .... do
Ohief Engineer. ............ Nov.
Assistant Chief Engineer .. .. July
Chief Architect............. Feb.

do ............... Oct.
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APPENDIX No. 10.

STATEMENT OF STAFF EMPLOYED

ON THE

SLIDES AND BOOMS

THROUGHOUT THE DOMINION.
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APPENDIX No. 11.

OFFICIAL CORRESPONDENCE

FROM IST JULY, 1867, TO 30TH JUNE, 1891.
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APPENDIX No. 11.

OFFICIAL CORRESPONDENCE.

LETTERS Received and Sent from 1st July, 1867, to 30th June. 1891.

Years. Received.

1867--From lst .July to 31st December............ .. . .................
1868 do 1st January to 31 st December ..... ... .. ... ............. .
1869 do do do .....................................
1870 do do do .... .... ............... .........
1871 do do do .... ........ ......................
1872 do do do ..... .... ..... .... ........ ....
1873 do do do ... ........ ... .. ................
1874 do do do ...... ............. ...............
1875 do do do .............. ...... .... .... ...
1876 do do do .... ............... .. ...........
1877 do do do ............... . .................
1878 do do do ...... ... . . ... ...............
1879 do do to 6th October ........ .. ... ............... .
1879 do 7th October to 31st December............ .................. ...
1880 do lst January do .. . ... ............ ...........
1881 do do do .... ................ .... ........
1882 do do do .... ..... .. ....................
1883 do do do .............. ...... ......... ....
1884 do do do .........
1885 do do do ... ........ ... ... .. ... ... ..
1886 do do do ............. . ...... ...
1887 do do to 30th June... ............................. .
1887 do 1st July do 1888.... .... . ...........
1888 do do do 1889... ....... . .....................
1889 do do do 1890.. . ....... ............... .....
1890 do de do 1891.......... . ..... ...............

2,075
3,498
3,448
4,961
6,268
8,333

10,072
9,800
9,006
7,971
Ô,517
6,886
7,186
2,033
8,451
9,599

10,505
, ,

13,114 6,
8,977 5,
9,644 5,
4,866 2,

10,493 6,
10,522 7,
10,098 7,
10,576 7,

NUMBER of Cheques sent by Accountant's to Secretary's Branch and Mailed, from
1882 to 1891.

Year.

1882........ From 22nd September to 30th June, 1883 .... ............... ... ........
1883........ do lst July do 1884...... ......... .. .............
1884.... .. do do do 1885 ......... . ...................
1885........ do do do 1886..... .. ..... ................. ...
1886........ do do do 1887 ......... .............. .........
1887........ do do do 1888............ .. ...............
1888........ do do do 1889....... . ........... ..... ........
1889........ do do do 1890..... .................. .... .. .
1890........ do do do 1891 ............ . .............

[1891]

1,566
3,366
3,298
3,466
4,198
4,692
4,960
4,819
5,376

A, 1892

Sent.

1,511
2,317
2,171
3,185
3,983
4,428
5,707
5,043
5,006
4,773
4,425
4,021
4,547

810
4,410
5,529
5,699
6 997

903
321
352
735
343
042
448
286



55 Victoriâ. Sessional Papers (No. 8.) A. 1892

CHEQUES issued by Finance Department and Mailed from Secretary's Branch.

Year. No.

1885........ From 1st April to 30th June, 1885.................................... .. 245
1885........ do 1st July do 1886......... ............ ........... ........ 954
1886........ do do do 1887............................ ... ...... ... 1,158
1887........ do do do 1888..... ........................... .. . .. . 918
1888........ do do do 1889 ...................... .. ................ 887
1889..... .. do do do 1890................................ ..... . . 908
1890....... do do do 1891.................... .... . .............. 790

LETTERS Received and Sent, Chief Architect's Office, from 1st January, 1880, to
30th June, 1891.

Years. Received. Sent.

1880-From 1st January to 30th J e................................. .................. 1,273
1880 do Ist July (10 1881..................... ...... 2,943
1881 do do do 1882 ....... .............. 2,859
1882 do do do 1883 .............. . ........ .. ... 3538 4,600
1883 do do do 1884 .... ..... .. ..... ....... . 3,860 6,004
1884 do do do 1885. .. ............ ............... 4,500 6,718
1885 do do do 1886..... ...... ................ i 6,075 6,450
1886 do do do 1887........... ..... ......... ..... 6,816 6,380
1887 do do do 1888.................................. 6,947 6,870
1888 do do do 1889.................. ............. . 6,484 7,667
1889 do do do 1890....................... ........... 7,448 6,578

*1890 do do do 1891................................... ............ 7,751

* The exact number of letters received cannot be accurately given, but would bear about the same
proportion to letters sent as last year.

LETTERS Sent from Chief Engineer's Office from January, 1880, to 30th June, 1891.

Year. No.

1880........ Fron 10th January to 30th lune........... ...................... .......... 418
1880........ do Ist July do 1881........ ............................... 1,795
1881........ do do do 1882.......................... ............. 2,352
1882........ do do do 1883........................................ 2,651
1883........ do do do 1884,....................................... 3,611
1884........ do do do 1885....... ....................... ........ 3,119
1885........ do do (10 1886...................... .............. 2,867
1886........ do do do 1887................. ...................... 3,281
1887........ do do (do 1888...................................... 3,552
1888........ do do (do 1889....................................... 4,229
1889........ do do do 1890........................................ 3,374
1890........ do do do 1891. .................................... 3,948

NOTE.-The letters, including returns, received in the Chief Engineer's Office may be estimated at the
rate of two received to one sent.

186 [1891]
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APPENDIX No. 12.

NATIONAL ART GALLERY.

DEPARTMENT OF PUBLIC WORKS,
OTTAWA, 22nd September, 1891.

Si,-I have the honour to report the following addition to the gallery received
during the fiscal year ended 30th June, 1891:-

Oil painting " Mortgaging the Farm," by G. A. Reid, R.C.A.
The above is a dipluma picture handed over to the Government by the Royal

Canadian Academy.
The number of visitors have steadily increased since the opening of Gallery. In

1883 about 8,000 persons registered their names. During the past year there have
been no less than 21,289 visitors.

I have the honour to be, Sir,
Your obedient servant,

JOHN W. H. WATTS,
Curator.

E. F. E. Roy, Esq.,
Secretary of the Department of Public Works.

[1891]
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APPENDIX No. 13.

STATEMENT
SHOWING

NAIMES, DATES 0F APPOINTMENT, SALARIES, &C.,
or

PERSONS EMPLOYED

ON THE DIFFERENT

GRAVING DOCKS,
30TH JUNE, 1891.
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APPENDIX No. 14.

'TABULAR STATEMENT

'SHOWING THE D)ATES OP~ THE

OPENING AND CLOSING 0F NAVIGATION
AT THE

PRINCIPAL PORTS OF CANADA,

ON THE SEABOARD, THE RIVER AND GULF OF ST. LAWRENCE, AND
ON THE GREAT LAKES.
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APPENDIX No 15.

COLLECTOR OF SLIDE AND BOOM DUES.

]Ref. No. 37069.
DEPARTMENT OF PUBLIC WORKs OF CANADA.

CHIEF ENGINEER'S OFFICE,
OTTAWA, 2id November, 1891.

SIR,-I transmit herewith a report by Mr. E. T. Smith, Collector of Slide and
Boom Dues, Ottawa District, for the fiscal year ended 30th June, 1891.

I have the honour to be, Sir,
Your obedient servant.

LOUIS COSTE,
Acting Chief Engineer.

E. F. E. Roy, Esq.,
Secretary, Public Works Department.

DEPARTMENT OF PUBLIC WORKS,
COLLECTOR'S OFFICE,

OTTAWA, 10th November, 1891.
SIR,-I have the honour of submitting my report on that branch of the service

committed to my charge, namely, the collection of slide and boom dues, during the
fiscal year ending 30th June last.

OTTAWA DISTRICT.

The revenue accrued as well as the collections have, I regret to say, both fallen
off considerably during the past fiscal year as compared with the preceding year.

This deficiency is attributed to the facts that one of the largest saw mill firms
in the district abandoned the saw lumber business during the year and most of the
other manufacturers reduced the output of saw-logs during the winter of 1889-90;
hence the number of daw-logs which passed through the Ottawa works was only
2,900,291 pieces in 1890-91, while in 1889-90 the number was 4,500,518 pieces.

The quantities of square timber which passed down the slides during the past
fiscal year exceeded those of 1889-90, consequently the revenue from this source was
larger by the sum of $3,914.08.

I beg leave to explain that setting the amount ofthe revenue accrued during the
fiscal year ended 30th June, 1890, against that of the revenue accrued during the
past year would not constitute a fair comparison, as by a change in the tariff autho-
rized by Order in Council of30th June,1890, the charge of one-third of one cent per saw-
log for the Chaudière boom was dropped. Hence to arrive at the actual difference
between the revenue of 1890-91 and that of 1889-90, there should be deductod from
the latter the sum of $6,903.05, tolls accrued at the Chaudière boom in that year, but
for which work there was no charge during the year just closed. There should also
be deducted the sum of $221.02 which was written off by Order in Council, being an
overcharge. These two amounts being deducted from the revenue accrued during
1889-90, the actual shortage during the past fiscal year was $15,624.62 as compared
with the previous year.

A. 1892

[1891] 201
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With regard to the dues outstanding uncollected at the time when the collection
of the slide and boom dues was transferred to this Department (lst July, 1889) I
have to state that the sum of $2,317.84 was recovered during the past year.

Of the revenue accrued during the fiscal year ending 30th June, 1890, there-
remains uncollected only the amounts charged for Chaudière boomage, which are
disputed.

Of the dues accrued during the past fiscal year, I have to report all collected
but $3,808.51, the particulars of which, less $100 collected since lst July, 1891, will bc
found in statement No. 4, herewith.

The total revenue accrued from the Ottawa district
during the fiscal year ending 30th June, 1891,
including interest was. .................................. 873,794 28

Of which there was collected...... ......... $69,985 77
Leaving outstanding on 30th June, 1891... 3,808 51

- 73,794 28

The collections were as follows:-

Of dues accrued during the year 1890-91.................. 869,985 77
do do 1889-90.......... ....... 4,529 79
do prior to lst July, 1889.................. .2,317 84

Total amount collected and deposited in banks to credit
of Receiver General............... ......... .. ........... $76,833 40

Enclosed herewith arc five statements, viz.:-
No. 1.-Statement of dues accrued on each of the slides and works on the Ottawa

River during the year ended 30th June, 1891.
No. 2.-Statement of the number of pieces of timber, &c., which passed through

the works during the same period.
No. 3.-Statement of slide and boom dues accrued from Ottawa River works since

lst July, 1889, uncollected on the 30th September 1891.
No. 4.-Statement of slide and boom dues outstanding on 30th June, 1889, uncol-

lected on 30th September, 1891.
No. 5.-Statement of slide dues outstanding at Quebec, 30th June, 1889, uncol-

lected 30th September, 1891.

ST. MAURICE DISTRICT.

The revenue accrued from this district during the year 1890-91 amounted to
the sum of $3,953.87.

The collections for the same period were $663. 11.
The amount apparently outatanding on the 30th June last was $19,985.53 of

which $12,257.46 is composed of accounts which remain unpaid, as the parties have
counter claims for damages which were referred to a special commissioner, the late
Judge McDougall, who reported the claims well founded; of the renainder $1,802.34
consists of alleged overcharges which have not yet been allowed; $3,074.27 has been
collected after lst July and previous to 30th September, 1891, leaving of ordinary
undisputed dues $2,642.22 uncollected at the latter date.

Statement No. 6, herewith, shows in detail the amounts outstanding on the 30th
September last in this district.

SAGUENAY DISTRICT.

The uncollected dues of this district as shown in statement No. 7 are composed
of the accumulated accruals since 1877, as there is no record of any collections since
that time.

[1891)202
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Messrs. Price Bros.& Co. who owe the entire amount, $17,235.38, have a counter,
claim against the Government which has not yet been dealt with.

NEWCASTLE DISTRICT.

Statement No. 8 shows in detail the amount due for slidage at Fenelon Falls,
which have accumulated, in some instances, since 1877, amounting to the sum of
86,040.20 on the 30th June last.

No dues have been received from this district since 1882, in which year the then
slide master, who also acted as collector resigned; when his successor in the former
capacity was appointed in the following year he was not authorizéd to collect the
dues, therefore he simply kept a record of the quantities of timber and saw-logs
which passed over the slide. The omission of instructions to him to act as collector
was only discovered a short time before the collection of slide and boom dues was
transferred to this department, and as the papers relating to this district were only
transferred to us late in the year 1890 no steps were taken to collect these arrears
until early in the present year, when accounts wheresent to such of the parties who
could be found and further efforts will be made to collect such ofthe accourts as may
yet be good. I have the honour to be, Sir,

Your obedient servant,
EDWARD T. SMITH.

Collector of Slide and Boom Dues.

[1891] 203;
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No. 1.-STATEMENT showing the Dues accrued on each of the undermentioned Govern-
ment Slides and .Works on the River Ottawa and its tributaries during the
Fiscal Year ended 30th June, 1891.

Amount Amount
Name of River. Name of Slide or other Improvement. Accrued to Accrued to

each Slide. each River.

S cts. 3 ets.
Ottawa ...... ......... Rocher Capitaine Slides . ...................... 60 00

Des Joachun Slides ........ ................. 1,972 0O
Calumet Slides...... ............ ..... 3,057 Ob
Portage du Fort Slides..........................1,995 69
ChatsSlides .... .............................. 3,445 00
Chaudière Slides ... 7, 32
Cheneaux Boom ............................... 6,171 62

1 24,639 63
Petewawa .... ........ Cedar Lake to Meno Rapids... . ......... 752 95

New Slide near Lake Traverse....................2,488 46
Lake Traverse, Trout Lake.................. 2,267 60
Crooked Chute...... ... ..... 2,224 99
Bois dur to River Ottawa...................... 6,155 24

Madawaska.... ..... Ragged Chute and Highfalls Slides and improvements 13,199 24
Improvements below Highfalls to Arnprior . .. 3,286 47
Slide at Arnprior ................ .............. 2,291 42
Boom at mouth.. ........ .................. 3,17225

Duinoe .......... .. Highfalls Slide ..... . ..... ... 302 89
'Improvements below Highfalls Slide.................336 64

1- _- 639 53
Coulonge...... ...... Coulonge Slide ............. ........... .. ............. 3
Black River .. Black River Slide ... ................................... 3,295 16
Cratineau ... I ... .. Gatineau Boom.. ..... ................... ........... j 7»31 34

73,188 06

No. 2.-STATEMENT of the number of pieces of Timber, Saw-logs, &c., that passed
th rough the Government Stides and Works on the ]River Ottawa and its tri-
butanies during the Fiscal Year ended 3Oth June, 1891.

WVhibe pine timber ....... ... .......................... 119,339 pieces.
Red do...........................................2,365 do
Boom, dimension and fleet timher............................15,629 do
Spruce and tamarack, round ....... ........................ 854 do>
Pýimension tiînber ........ . ............. ;.... ............. ............... I 34,898 do
Cedars ................................... ................ .................. 9,984 do
Fence posts ý .. . ........... . ..................... ....... 20 do
Square traverses ......................... ... ... ........... .. .... ............ 48 do
Railroad ties ý........... ... ...... ... ......... ..... ................... ~ 46,707, do

awlogs 26900,29 do

nd ors Total................ .......... .......... ... ..... .. I 13 ,130,3l14 pieces.

and~~~~~5 955Jcrs upod

The revenue accrued on the above was $73,188.1 4.

EDWD. T. SMIITH,
Collector of Slide and Boom Dues.

OTTAWA, 33th September, 1891.

[1891]

A. 1892
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No. 5.-STATEMENT of Outstanding Slide Dues, Ottawa Disirict, Bonds for which were
sent to Quebec for collection, remaining unpaid 30th September, 1891.

Name. From 1860. From 1861. Total.

$ ets. $ cts. $ ets.

Hon. James SkPad ....................................... 245 00 210 00 455 00

Jam es M air ........... ........................ ................ 696 75 696 75

245 O0 906 75 1,151 75

These amounts were uncollected, as the parties claimed damages for loss caused
by the Madawaska Boom breaking away in 1860.

A decision on their claim was not arrived at until 2nd August, 1869; on the 5th
idem Messrs. Skead and Mair were notified that the Department could not recognize
their claim.

To the best of my knowledge this decision was never communicated to the
Collector of Slide Dues, consequently their accounts remained in abeyance. Since
then both parties died, and I believe both were insolvent at the time of their death.

EDWARD T. SMITH,
Collector of Slide and Boom Dues.

OTTAWA, 30th September, 1891.

[1891]208
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No. 6.-STATEMENT of Slide and Boom Dues from the St. Maurice Slides and Works
outstanding on 30th June, 1891, and remaining uncollected the 30th Septem-
ber, 1891.

z~

George Baptist, Son & Co..
do do
do do
do do
do do
do do
do do

Ross, Ritchie &
do
do
do
do

Co ........

1878
1879
1880
1881
1882
1884
1888

1878
1883
1884
1886
1887

Alexander Baptist ....... 1879
Hall, Neilson & Co. acc't,

Hall Bros ............. 1886
do do . 1887

Ross & Co.... . . 1888
do ................ 1889

Wm. Ritchie & Co....... 1888
do ........ 1889

Ritchie Bros.... ......... 1886
do .............. 1887

I. A. Gagnon............. 1890
G. B. Hall.... .......... 1890
T. E. Normand...... .. . 1890

Total......... ... . ..

Amount. Total.

$ cts. $ ets.
469 95

2,110 62
1,696 18

293 69
165 80
118 50

4 28
-4,859 02

3,072 84
2,173 68

21 96
1 62
4 38

__- 5,281 48
..... .... 2,11696

750 46
690 44

- - 1,440 90
624 60

3 08

779 24
332 11

413 43
634 71

..........

Remarks.

Have counter claims for damages to logs causedby the booms not being stretched early
enough in the spring of 1878 to permit the
logs going over the Chutes.

These claims were submitted to special com-
missioner Mr. McDougall, afterwards judge,
who, after hearing the evidence on both sides,
recommended that the claims of the parties
should be allowed.

)

Collector holds a bond from the Banque du
Peuple for this amount.

627 68 Refuse to pay; give noreason that I an aware of.

1,111 35 Of this amount $754.20 is claimed to be an over-
charge.

1,048 14 This amount is composed of overcharges in 1884
and 1887 of $842.76, and overpayments in
1884 of 205.38.

124 32 I know of no reason why these amounts have
42 83 not been paid.

16,702 02

OTTAWA, 30th September, 1891.
EDWARD T. SMITH,

Collector of Slide and Boom Dues.

No. 7.-SAGUENAY DIsTRICT-Statement of Slide Dues accrued at the Saguenay
outstanding on the 30th June, 1891, unpaid 30th September, 1891.

Name. Year to which Amount.Dues belong.

$ cts
Messrs. Price Bros. & Co................ .............. ...... 1877 to 1890. 17,235 38

OTTAWA, 30th September, 1891.
EDWARD T. SMITH,

Collector of Slide and Boom Dues.

[1891]
8-14
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NEWCASTLE DISTRICT.

No. 8.-STATEMENT of Slide Dues aiccrued at Fenelon Falls, Ont., outstanding on the
30th June, 1891, unpaid 30th September, 1891.

Naine. Years to which Dues Amount.belong.

M. Boyd................................. 18 1 ... 89..
T. G. Hazlett............... ................... 1881, 1882, 1884 and 1889 ....
J. M. Irwin....... ............................ 1882, 188, 188 and 1888.
D. Ullyott.. .................................. 1881 and 1887...........
Geo. Hilliard...... ......................... 1877, 188 and 1886.
Greene & Ellis.................................1880, 188 , 1888 and 1889
Irwin & Boyd....... .......................... 1881.................
Thomson & McArthur ........................... 1880..................
A. W. Parkins .................................... 188, 1885, 1 , 1890, 1891...
The Dickson Estate, T. G. Hazlett................1883..................
Jabez Thurston ... ................................. 1882..................
Alfred McDonald................................ ..................
Smith & Fell...................................188, 1881, 1882, 18, ...
John Dovey ................................... 1888, . ..
John Parkns. ................................. 1889
R. C. Smith..................................1882.... .............
Sadler & Dundas.. ......................... 1888, 1890, 1891.........
The Rathbun Company 1888, 1889..............
MeDougall & Ludgate 1879................
Bigelow & Traunce .. . ........................... 1882 and 1885............
R. & G. Strickland............ .................. 1882, 1883, 1885 and 1887 ...

Total .............

$ ets.

2,108 31
885 25
698 45
547 68
354 90
314 02

59 79
52 78
65 92

137 50
12 50
40 80
38 37
37 80
13 00
7 20

81 17
88 40
65 07

216 21
215 08

6,040 20

EDWARD T. SMITH,
Collector of Stide and Boom Di,>s.

OTTAWA, 30th September, 1891.

[1891]

A. 1892
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APPENDIX No. 16.

STATEMENTS.
1st.-STATEMENT OF CONTRACTS LET BY THE DEPARTMENT DURING THE FISCAL

YEAR ENDED 30th JUNE LAST.

2nd.-STATEMENT OF PROPERTY PURCHASED AND SOLD BY THIS DEPARTMENT

DURING THE SAME PERIOD.

3rd.-STATEMENT OF PROPERTY LEASED TO AND BY THIS DEPARTMENT DURING

THE SAME PERIOD.
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APPENDIX No. 16.

No. 1.-CNTRACTS let by the Department of Public Works of Canada, from the 30th
June, 1890, to the 30th June, 1891.

. Names Date
Works. of of Amount.

Contractors. Contract.

$ cts.
PUBLIc BUILDINGS.

(ovcrnraent House, Parliament and Departrmental
Buildings and Printing Bureau.

Eastern Block-Safety deposit boxes ..... ........ Goldie & McCulloch... July 7, 1890. 3,200 00
Parliament Grounds-Mantenance... ... . ......... N. Roberson.......... Sept. 30, 1890. 5,600 00
Parliament Building-Bronze balusters ............. Garth & Co.......... Oct. 22, 1890. 1,804 00
Parliament Grounds-Removal of snow............ . P. MeKenna.......... do 21, 1890. 525 00
Parliament and Departmental Buildings--Recovering

roofs of boiler houses ......................... E. G. Laverdure & Co. Nov. 4, 1890. 1,224 85
Parliament and Departmental Buildings-- Maintenancel

and repairs of roofs ..... ... .......... ..... E. G. Laverdure & Co. Dec. 27, 1890. 3,250 00
Printing Bureau-Fittings and furniture for Parlia-

mentary Distribution Office .................... J. E. Askwith ........ Aug. 23, 1890. 1,030 90
Printing Bureau-Slab firewood ............ ........ J. Heney ........... do 31, 1890. 1 25

per cord.
do Incandescent lighting-wiring, &c..

dynamo .. ... .. ... .. .. .. . .. .. .. .. . .. . ... Ahearn & Sopher. . .. ... Dec. 9,ý 1890. 8,492 00
Printing Bureau-Incandescent lighting-Foundationh

for new engine ................................. 'J. E. Askwith........ Jan. 14, 1891. 1,000 0
Public Buildings--Ice .............................. C. A. Chtistin ........ do 29, 1891. 06

per block.
Rideau Hall-Ice .................................. C. A. Christin ........ do 21, 1891. 07

do per block.
do Reinoval of snow...................... A. Hunter............ Oct. 30, 1890. 475 00

Nova Scotia.

Amherst Post Office Building-Supply of coal.... ... Jas. Kenna............ Sept. 5, 1890. 240 00
Annapolis do do Fittngs.............. Rhodes, Curry & Co... Oct. 16, 1890. 1,290 00

do do do Heating apparatus.... Garth & Co........... Nov. 15, 1890. 1,226 00
do do Fittings for Post Office
Savings Bank and Custom House............ Rhodes, Curry & Co... June 5, 1891. 438 00

Antigonish Post Office-Supply of coal.............. Jas. Kenna ........... Sept. 5, 1890. 90 00
Arichat Post Offioe-Supply of coal ..... ... ....... F. L. Malzard ........ Aug. 5, 1890. 84 00
Baddeck do do ................. A. G. McDonafd...... Sept. 22, 1890. 108 00
Halifax New Immigrant Sheds-Electric lighting-

Installation.................................... Halifax Illuminating
and Motor Co.. ..... t. 31, 1890. 200 00

Halifax New Immigrants Sheds-Electric lighting- a
To supply current .............................. Halifax Illuminating

1 and Motor Co....... Nov. 17, 1890. 270 00
i per annum.

Halifax Public Building-Incandescent lighting-In-1
stallation ...................................... Halifax Illuminating

and Motor Co....... Nov. 17, 1890. 750 00
Halifax Public Building-Incandescent lighting-To'

supply current ...................... ........ Halifax Illuminating
and Motor Co....... Nov. 17, 1890. 1,854 00

per annum.
Halifax Public bulding-Granolithic pavement ...... R. Forsyth ........... Sept. 2, 1890. 2,135 0)

do Dominion Building and Examining Warehouse
-- Supply of coal.............................. .Intercolonial Coal Min-

ingCo............|Aug. 20, 1890. 997 73
[1891] 213
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No. 1.-CNTRACTS let by the Department of Public Works, &c.-Continued.

Works.

PUBLIC BUILI)INs-Continued.

Nova Scotia-Concluded.

New Glasgow Post Office Building-Supply of coal'...
North Sydney do do Electric lighting.

do do do Supply of coal..
Pictou Custom House and Marine Hospital-Supply

of coal. .f.i..
Sydney Post Office Building-Supply of coal ........

do Post Office fittings.....................
do Fittings for long room, Inland Revenue Office

Truro Post Office Building-Supply of coal...........
do do do Twin Gurney boilers....

Windsor do do Supply of coal ...........

Yarmouth Post Office Building-Supply of coal ......

Prince Edweard Island.

Charlottetown Public Building-Fence..............
do do Supply of coal ......

Montague Post Office Building- do ......
Sunmerside do do do ......

Nev Brunswick.

Bathurst Post Office Building-Supply of coal.
Carleton Post Office-Supply of coal .. ...... . ...
Chatham Post Office Building-Supply of coal.. . .. .
Dalhousie do do .......

do do Fittings.. . ......
Fredericton Post Office Building-Hot water heating

apparatus... .... ............
Fredericton Pqst Office Building-Supply of coal .....
Moncton do do
Newcastle do do
Portland do do ....
St. John Public Buildings do .....

do Post Office-Plumbing...... ....... . ..
St. Stephen Post Office Building-Supply of coal.....
Sussex do do .....
Woodstock do do

Quebec.

Aylmer Post Office-Supply of coal.............
Coaticook Post Office Building- Supply of coal ......
Hull do do ......
Hull Post Office Building-Incandescent lighting-In-

stallation............................

To supply current............... . ....... ...

Naines
oft

Contractors.

Date
of

Contract.

J. Muir & Son ........ Sept.
North Sydney Electric

Light Co ........... April

Jas. Kenna......... .Sept.

Adadia Coal Co ....... do
Sydney and Louisboug

Coal & Railway Co.. Aug.
R. Gillis.............. July

do ..... ... . .... Nov.
J. Muir & Son ...... . Sept.
Truro Foundry and

Machine Co......... Oct.
Cumberland Ry. and

Coal Co ....... ,...Sept.
Acadia Coal Co..... .. Sept.

McKinnon & McLean . Aug.
C. Lyons........... do
Jas. Kenna .......... Sept.
J. Read & Co......... Aug.

Gillespie & Sadler ...... Aug.
R. P. & W. F. Starr.. do
Gillespie & Sadler ..... do
J. Read & Co......... do
A. G. McKenzie ..... do

Garth & Co...........
J. Tibbits...... ......
Acadia Coal Co........
Gillespie & Sadler.....
R. P. & W. F. Starr..

do
H. Dunbrack ........
C. D. Hill & Co.......
R. P. & W. F. Starr..
G. D. Hill & Co.

Sept.
d'
do

Aug.
do
do

June
Sept.
Aug.
Sept.

1, 1890

14, 1891

5, 1890

22, 1890

12, 1890
8, 1890

12. 1890
1, 1890

11, 1890

3, 1890
22, 1890

26, 1890
27, 1890

5, 1890
27, 1890

29, 1890
26, 1890
29, 1890
2i, 1890

9, 1890

29, 1890
1, 1890

22, 1890
29, 1890
26, 1890
26, 1890
6, 1891
1, 1890

26, 1890
1, 1890

Geo. F. Thompson... Aug. 25, 1890
W. C. Webster. .. . Sept. 18, 1890
Geo. F. Thompson.... Aug. 25, 1890

Chaudière Elect ric
Light and Power Co.
do do ..

Nov. 10, 1890

Joliette Post Office Building-Supply of coal ........ H. Coffin . . ......... Aug. 28, 1890 147 14
Montreal Post Office-To provide electric current for

237 incandescent lights.......................... (oa:ette PrintingGo De. 17,1890 3,792 0
Montreal Inland Revenue Office-Renewing portion of per annum.

drain and water closets. ........................ E. St. Louis .... .... Aug. 13, 1890 1,388 0
Montreal Post Office and Revenue Buildings-Supply

of coal......................................... P. M cCrory........... do 30,1890 96) 0
Montreal Custom House and Northern Receiving

House-Supply of coal..... ............... Evans Bros....... .... do 30,1890) 69250
214 [1891]

A. .1892

Amount.

$ ets.

137 50

300 00
per annum.

150 00

258 71

100 00
1,188 00

150 00
136 00

570 00

224 88
210 00

1,665 00
533 61

67 50
216 86

433 00
34 47

118 34
168 75

1,360 00

1,875 00
310 05
197 82
358 41
30 07

2,684 91
650 00
132 50
158 19
193 50

146 25
195 00
207 59

175 00
lc. per lamp

e hou
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No. 1.-CONTRACTS let by the Department of Public Works, &c.-Continued.

Works.

PUBLIC BuILINGS-Conttinued.

Quebec-Concluded.

Montreal Examinin Warehouse-Supply of coal.
Quebec Publie Buildings and Citadel do .....
Sherbrooke Post Office Building do .....
Sorel do do
St. Henri Post Office-Erection....... ..............
St. Hyacinthe Post Office-Erection .................
St. Jerome Post Office Building-Supply of coal......
St. John's do do ......
Three Rivers Custom House and Post Office-Supply

of coal .......................................
Valleyfield Post Office-Alterations and repairs ......

Ontario.

AlImonte Public Building-Heating apparatus........
do Laying pipes for water ser-

vice...... .. . . .. . .
do Interior fittings and porch.
do Supplying the water ......

Amherstburg Publie Building---Supply of coal .......
Barrie Post Office Building-Supply of coal..........
Belleville do do ..........
Berlin do do ..........
Brampton do do ..........

do do Incandescent lighting ...
Brantford do Water supply .......

do do Supply of coal..........
Brockville do do .........

do do do .........
Carleton Place Post Office-Erection ................
Cayuga Post Office-Supply of coal..................
Chatham-Post Office Building-Supply of coal ......
Clifton do do ......
Cobourg do do ......
Cornwall do do ... ...
Galt do do ......
Gananoque- Customi House and Post Office-Supply

of coal.........................................
Goderich-Post Office Building-Supply of coal ......
Guelph do do ......
Hamilton do do ......

ingston-Public Buildings do ......
Lindsay-Post Office Building do ......
London--Custom House and Post Office-Supply of

coal............................... ...........
London-Post Office-Renewing pipes to heating ap-

paratus ................................. ......
Napanee-Public Building-Water Service-Connec-

tion s .......... .. . . . . . . . . . . . . . ..
Napanee-Public Building-Water Service-Supply

of w ater........................................

Names
of

Contractors4.

F. Robertson . ........
Madden & Ellis .......
Lucke & Mitchell .....
H. C. Charland & Co..
Frigon & Peltier ......
Lortie & Naud........
Dufresne & Mongenais.
Bissett & Donaghy....

Z. Marchand . ........
Bélanger & Préfontaine

Date

OfContract.

Aug. 29, 1890
do 21, <1890

Sept. 17, 1890
do 16, 1890

Oct. 13, 1890
July 19, 1890
Sept. 30, 1890
Aug. 30, 1890

do 28, 1890{Sept. 26, '901
Oct. 20, 190 f

Dunlop & Chapman. . Nov.

R. Cameron .......... June
R. Cameron ......... . .Nov.
Young Bros . .. ..... June

Mullen & Co .........
Johnson & Sarjeant....
The Downey Co ......
J. Fennell..... ......
J. Ryan....,.... ..
J. O. Hutton .........
Water Commissioners

of Brantford.......
T. Elliott.........
Geo. E. Shields . ......
W. T. McCullough....
R. Cameron.... .... .
T. Martindale ........
J. L. Scott ...........
Coulson & Robinson...
Haraft & Co........
Flack Bros..........
Perry & Co. ......

The Rathbun Co......
W m. Lee ... . ........
Kloepfer & Co .. .. . ...
Æ. D. Mackay's Sons.
W. B., & S. Auglin....
The Rathbun Co ......

D. Daly & Son........

Aug.
do
do
do
do

July

Nov.
Aug.
Sept.
do

Dec.
Aug.

do
do

Oct.
Sept.
Aug.

Sept.
Oct.
Sept.
Aug.

do
Sept.

do

Smith Bros. ........ July

Napnee Water Works

Na nee Water Works
....... ..........

Napanee--Public Building-Supply of coal ........ . The Rathbun Co .....
Orangeville-Post Office Building--Supply of coal .... J. Morrison...........
Ottawa-Post Office-Incandescent lighting-Installa-

tion-For the supply of current, per light, per
hour, 1 cent........... ..... .. ..... ..... Chaudière Electric

Ottawa-Major's Hill Park-Maintenance..... . L.... anL. Power Co..
do Supreme Court Building-Addition......... W. Stuart ............

[1891]

Aug.

do

Sept.

Aug.
Sept.
Oct.

No. 8.) A. 18 92

Amount.

$ ets.

1,740 00
3,074 30

271 30
271 00

7,770 00
12,860 00

384 63
168 00

581 49
250 00

875 00

365 00
1,560 00-

75 00
per annum.

180 00
23000
34500
181 50
148 50
3000

per annum.
38 00

258 16
119 00
135 50

12,039 00
143 75
111 18
258 75
236 00
23000
171 00

194 75
210 00
170 84
936 00
216 00

93 36

84 00

105 00

8000

79 30
per pnnun.

133 75
134 59

373 00
3,700 00

10,765 00
215

19, 1890

18, 1891
10, 1890
18, 1891

29, 1890]
28, 1890
29, 1890
28, 1890

9, 1890
11, 1890

8, 1890
28, 1890
10, 1890
10, 1890

9, 1890-
30, 1890
30, 1890
28, 18901

9, 1890
18, 1890'
29, 1890

2, 1890
13, 1890
26, 1890
29, 1890
28, 1890
2, 1890

1, 1890

12, 1890

28, 1890

28, 1890

2, 18901
1, 1890

5, 1890;
19, 1890!
28, 1890j
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No. 1.-CONTRACTS let by the Department of Public Works-Continued.

Works.

PuLc Bui16msos--C7
onc ludedI.

Ontario- Concluded.

Ottawa-Several f the Public Buildings-Removal of
snow ..... ..................... .............

Pembroke--CustomsOfficeand InlandRevenueOffice-
Furniture and fittings... .......................

Pembroke-Public Building-Incandescent lighting..

Pembroke do Customs Office and Ex-
amining Warehouse-Fittings for long room.... .

Pembroke-Public Building-Supply of coal..........
Peterborough-Post Office Building- Supply of coal..

do Custom House and Inland Revenue
Building-Erection ...........

Port Colborne-Post Office-Supply of natural gas for
f uel an d ligh t. .......

do do supply of coal ..........
Port Hope- -Post Office Building-Suppl1 of coal.....
Prescott-Custom House and Post Office-Supply of

coal................... ................
St. Catharines-Post Office Building--Supply of coal.
St. Thomas do do
Stratford do do
Strathroy do Fittings for In-

land Revenue Office ............................
Toronto-Excavating for Drill Hall........ . .....

do Public Buildings-Supply of coal ..........
Trenton-Post Office Building-Supply of coal.......

do do Tower dlock.........
Walkerton do Erection............
Windsor do Supply of coal.......

Manitoba.

Naines
of

Contractors.

Date
of

Contract.

T. J. Morris.......... Nov. 3, 1890

Munro & Beatty....... Sept. 5, 1890
Pembroke Electric

Light Co............ Oct. 15, 1890

Munro & Beatty....... Nov. 21, 1890
Dunlop & Chapman ... Sept. 1, 1890
The Rathbun Co ..... do 2, 1890

J. E. Askwith........ Aug. 26, 1890

Mutual Natural Gas Co April 4, 1891

R. Mathews.......... Aug. 29, 1890
Brown & Henning .... Sept. 16, 1890

J. W. Plumb..........
W. O'Loughlin..... ...
Ellison & Lewis.......
P. R. Jarvis.......

Aug. 29,
do 29,
do 29,

Sept. 19,

Lewis & Cluff......... July
W. Davis and Sons.... April

P. Burns, & Co........
J. Funnell............
O. H. Bunter..........
Tighe Bros........
J. & T. Hurly ........

Brandon-Public Building-Heating apparatus . f.... J. Hanbury...........
Winnipeg-Immigrants Building-Erection. ....... Brydon & Charlesworth

do Custom House-Dominion Lands Office-
Examining Warehouse-Indian Offices
-Crown Timber Office-Intelligence!
Office-Supply of coal ............... T. D. Robinson ......

do Post Office and minigration Office- (Galtý
coal) ............................... Alberta Railway Co...

9, 1890
2, 1891

Aug.
do

Oct.
Aug.
Sept.

Nov. 10, 1890
Sept. 30, 1890

Sept. 17, 1890

do 22, 1890

British Columia#.

Agassiz-Experimuental Farm-Superintendent's resi-
dence..... .. .... . ............ .... H. A. Bell.... ....... Feb.

Vancouver-Post Office Building--Erection ........ A. E. Carter ........... Aug.
Victoria-"C " Battery Barracks -Gates, guard house,

canteen and reading room, cook house and married
men's quarters.................................... Geo. McFarland. Dec.

HARBOURS AN) RivERS.

Nova Scotia.

Cribbin's Point-Wharf and approach to............. S. O'Donoghue ........ Dec.
Digby-New pier. ................. .... ..... J. Nicholson.......... Nov.
French River-Breakwater ......................... McDonald & Moffatt.. Mar.
Georgeville- Wharf .... ....... ............ S. O'Donoghue......... Dec.

28, 18911
2, 1890

31, 1890:

1890
1890
1891
1890

A. 1892

Amount.

$ ets.

875 00

575 00

240 00
per annum.

4,600 00
296 41
141 42

13,487 00

125 00
per annum.

146 25
220 00

341 25
226 71
348 60
352 62

450 00
0 25

per cub. yd.
1,738 32

125 00
1,990 00

14,560 00
375 50

4,750 0)
13,737 00

1,467 50

2,212 50

5,367 00
54,500 0

8,423 00

7,650 00
47,578 00
2,700 00
4,500 00

216 [1891]
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No. 1.-CNTBACTS let by the Department of Public Works-Continued.

Vorks.

HARBOURS AN i RivERS-Continued.

Nora Scotia-Concluded

Great Village-Public wharf........ .... .......
Stony Island-Breakwater.......... .... ......
Tidnish River-Public wharf.......... .............
Walton Harbour-Breakwater, .....................

Prince Edward Island.

Brae Harbour- Extension to breakwater. ..........
Port Selkirk-Block and span to pier.... . ...... ...

do Reconstruction and strengthening lower
end of pier .......... .........

New Brunsweick.

Camnpbellton--Ferry wharf..... ............. .....
Caraquet Harbour-Public landing ..................
Gray's Island-Breakwater.. .............. ...
Negro Point (St. John Harbour)-Repairs to break-

w ater.......... ...............................

Quebec.

Names
of

Contractors.

A. McKinnon ........
J. Nicholson..........
D. Sutherland ........
McDonald & Moffatt..

Date
of

Contract.

Jan.
Oct.
July
Dec.

H. McPhee ........... April
F. & F. Panting ...... Feb.

Wightman & T. Mellish May

J. Filion.. ............ M ar.
H. Thérian............ Oct.
J. McFarlane ......... do

A. McKinnon......... Jan.

Ste. Anne des Monts-Isolated block..... .......... lA. J. Andrews ........ Nov.

Ontario.

Beaverton-Landing pier.. ..... ............
Belleville-Dredging in the harbour .................

Kaministiquia River-Dredging.................
Kingston Dry Dock-Pumping plant ................

do Wrought iron caisson..........
Wiarton-Extension of breakwater .... .............
York Village--Abutments and piers of a bridge in-

tended to be built across Grand River at.........
York Village-Iron superstructure of above bridge...

North -West Territories.

D. Porter . ...........
Weddell Bridge and

Engine Works......
J. Murray ............
J. Inglis & Son .......
Dom. Bridge Co., Ltd.
D. Porter ... ,.........

Feb.

Sept.
Aug.
Dec.
do

July

Burns & Laughran.... Oct.
Dom. Bridge Co., Ltd. Dec.

L9, 1891
10, 1890
4, 1890
33, 1890

L6, 1891
e5, 1891

9, 1891

11, 1891
.5, 1890
l7, 1890

9, 1891

4, 1890

Amount.

8 ets.

1,940 00
4,650 00
1,900 00
6,170 00

850 00
60000

1,550 00

2,800 00
1,000 00
5,483 00

2 20
per c. yd.

8,898 00

9, 1891 7,500 00

9, 1890 14c. p. c. yd.
9, 1890 Sched. rates.
4,18901 23,300 00

24, 1890 17,782 97
16, 1890 5,900 0

13, 1890 6,450 00
24, 1890 8,800 00

Macleod-Old Man's River bridge ....... .......... Smith & Heney....... April 10, 1891

British Colurbia.

Esquimalt Graving Dock-Steel stop-gate for caisson
recess........................ ................. Albion Iron W orks Co. M ar.

DREDGE VESSELS AND PLANT.

Alberton, P.E.I.--Crane and circle for dredge "Prince
Edward ". .J. P. Cunningham .... May

Hull, Que.-Hull for dredge "St. Louis "..... . . .... P. G. Waters......... Feb.
River St. John, N.S.-Three centre dumping scows.. McLeod & Kitchin .... Mar.
Victoria, B.C.-Three hopper dredge scows......... O. Warner........... Feb.

TELEGRAPH LINES SERVICE.

Supply and distribution of poles for Government tele-
graph line between Broad Cove and Meat Cove.. W. Hellen............ Feb.

DEPARTMENT OF PUBLIC WORKS,
OTTAWA, 12th October, 1891.

[1891]

2, 1891

25,640 00

5,976 25

21, 1891 449 24
23, 1891 1,500 00
10, 1891 4,495 00
25, 1891 4,650 00

16, 1891 70c. per pole.

F. X. R. SAUCIER.
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APPENDIX No. 18.

SLIDES AND BOOMS, ST. MiAURICE DISTRICT.

Ref. No. 35360.
CHIEF ENGINEER'S OFFICE,

OTTAWA, 4th July, 1891.
SIR,-I transmit herewith a report by Mr. C. Lajoie, Superintendent of the St.

Maurice District Slides and Booms, on the works under his charge, for the fiscal
year ended 30th June, 1891.

I have the honour to be, Sir,
Your obedient servant,

HENRY F. PERLEY,
Chief Engineer.

E. F. E. Roy, Esq.,
Secretary, De artment of Public Works,

Ottawa.

OFFICE OF THE ST. MAURICE WORKS,
THREE RIVERS, 3rd July, 1891.

SIR,-1 have the honour to transmit, for the information of the Honourable the
Minister- of Public Works, my annual report of works done on the St. Maurice under
my supervision, for the past fiscal year ended 30th June last.

There have been no accidents on the works and the drive was well made. The
number of logs eut last winter will amount to, I am informed, 300,000; all of which
will reach their destination, excepting some 30,000 that cannot pass down before
next spring.

Appropriation for maintenance................... ......................... $816,600 0
do repairs ............................... 5,800 00

Expenses of maintenance........... ................................. 16,718 53
do repairs ...... ................ ................................... 3,987 41

Details of expenditure herewith annexed.
I have the honour to be, Sir,

Your obedient servant,
CHARLES LAJOIE,

HENRY F. PERLEY, Esq., Superintendent.
Chief Engineer, Public Works,

Ottawa.

Details of repairs executed as follows
Entrance of the St. Maurice.

1. Six pieces of boom strengthened with 11 by 17.inch spruce ; 1,500 lbs. ofiron
boits.

2. Seven pieces of boom, 30 feet long by 32 inches by 16 inches thickness,
spruce.

3. 765 lbs. of iron tie bolts.

A. 1892
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Cap aux Corneilles.
1. Five pieces of boom, 150 feet long by 5 feet, sheeted with 3-inch plank.
2. 1,000 lbs. of 7 by î inch nails.
3. Repairing 2,000 feet of old doubled booms.

Shawenegan.
1. Sheeting 1,081 feet of boom 34 feet wide, with 3-inch planking of spruce

and hemlock.
2. Repairs to Grand Remous wharf at the foot of the falls, 14 pieces of sheeting

of 10 feet and 8 inches in thickness and other minor and indispensable repairs.
3. Reconstructing pier No. 7 in the retaining boom, 33 feet long, 21 feet wide

and 30 feet high.
4. Construction of a wharf 67 feet long, 8 feet high; to protect blacksmith shop

against eroding of the hill which takes place every spring.
5. Repairing 121 feet of doubled boom, making 6 feet in width, with 3-inch

cross-ties every 10 feet.
Grand Mère.

1. Two pieces of boom 150 feet long by 3 feet wide, covered with 3-inch
planking; three kegs of nails.

2 e pairing a emall wharf, at the foot of the falls, 12 feet square.
3. Building two barges, one 32 feet and the other 22 feet.
4. Covering 225 feet of boom with 3-inch plank; 6 kegs of 6-inch nails.
5. Two anchors, one of 1500 lbs. and the other 3,000 [bs.
6. 1,500 feet of chain of î and j inches.
7. Repairs to a scow.

Grandes Piles.
1. Repairs to pier No. 1; 2 pieces of elm cap timbers, 20 feet by 18 inches;

4 pieces, 20 feet by 12 inches square ; 150 lbs. jinch iron, 3-inch sheeting and 24
kegs of 6-inch spikes.
. 2. Repairs to pier No. 2; 2 eln cap timbers, 20 feet by 18 inches; 4 pieces 20

feet by 12 inches square; 150 lbs. î-inch iron.
3. Repairs to pier No. 3; face sheeting on three sides with 3-inch plank; 4 kega

of 6-inch nails; 4 cap-timbers, 20 feet of 12 inches by 12 inches.
4. Repairs to pier No. 4: sheeted on three sides with 3-inch planks; 4 kegs of

6-inch naifs; 4 cap timbers, 30 feet of 12 inches by 12 inches.
5. 10 toises of stone to fill in wharves:
6. To complete repairs to station house ; build and paint a ceiling, 36 by 24

feet; plastering upper part of house and'framing 3 doors and 3 windows ; build aud
paint a ceiling in kitchen, 18 by 18 feet; plastering and framing of 3 doors and 3
windows; also, a large cupboard.

7. iRepairs to two pieces of boom of 150 feet, sheeted with 3-inch plank; 4 kegs
of nails.

Amount of expenditure for maintenance and repairs for fiscal year ended 30th
June, 1891:

Appropriation for repairs........................$ 5,800 00
Expenditure do ............... ...... 3,987 41

Balance unexpended.............. ....... ......... $1,812 59
Expenses for maintenance:-

Appropriation for maintenance..................$16,600 00
Expenses do .................. 16,718 53

Over-expenditure...........,........................... 118 53

Unexpended surplus of both appropriations.... 1,694 06

CHARLES LAJOIE,
THREE RIVERs, 3rd July, 1891. Superintendent.
224 [1891]
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APPENDIX No. 19.

SAGUENAY SLIDE.

CIHIEF ENGINEER'S OFFICE,
OTTAWA, 29th March, 1892.

SIR,-I transmit herewith a report by Mr. Joseph Rosa, Assistant Engineer on
the Saguenay Slide, for the fiscal year ended 30th June, 1891.

I have the honour to be, Sir,
Your obedient servant,

LOU IS COSTE,
Acting Chief Engineer.

E. F. E. Roy, Esq.,
Secretary, Department of Public Works,

Ottawa.

QUEBEC, 3rd August, 1891.
SIn,-1 have to report as follows on the works executed at the Saguenay Slide,

for the fiscal year ended 30th June, 189L
The mooring pier, to which is attached the head of the main boom, was taken

down and rebuilt, and repairs were made to the slide and the booms, and dam No.
7 was strengthened.

The number of logs of different dimensions which passed through the slide
during the year was 79,100.

I have the honour to be, Sir,
Your obedient servant,

JOSEPH ROSA,
Superintendent.

The Acting Chief Engineer,
Publie Works Department,

Ottawa.

[1891) 227
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APPENDIX No. 20.
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APPENDIX No. 20.

LIsT of some of the Act8 passed at the First Session of the Seventh Parliament
of Canada, prorogued on the 30th day of Septemuber, 1891, and having
reforence to the Dopartment of Publie Works, or Works under iLs charge.

42
Subject. Full Title of the Statute. 0.

Smis granted to Her Majesty for An Act for granting to Her Majesty certain sumus of mnoney 1 3
the financial year ending 30th required for defraying certain expenses of the public ser-
June, 1892, and the purpolses vice, for the financial years ending respectively the 30th
for which they are granted. June,,1891, and the 30th June, 1892, and for other pur-

poses relating to the public service. (Assented to lOth
July, 1891.)

do do . . An Act for granting to Her Majesty certain sums of mnoncy 2 37
required for defraying certain expenses of the public ser-
vice for the financial year ending the 30th June, 1892,
and for other purposes relating to the public service. I
(Assented to 28th August, 1891.)

Transfer of certain Public Pro- An Act authorizing the transfer of certain Public Property 7 84
perty to the Provincial Govern- to the Provincial Governnents.
nients.

Frauds ujpon the Governiient.. . An Act respecting Frauds upon the Governiîent..... ... 23 139

ln anendnent of the Act re- An Act to anend the Act respecting'Governnent Har- 52 214
specting Governmient Harbours, bours, Piers and Breakwaters.
Piers and Breakwaters.

F. X. R. SAUCIER.
DEPARTMENT OF PUBLIC WORKS,

OTTAWA, 29th March, 1892.
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DEPARTMENT OF PUBLIC WORKS OF CANADA,
CHIEF ENGINEER's OFFICE,

OTTAWA, 2nd December, 1891.

SIR,-I have the honour to transmit herewith the report of Mr. R. Steckel, of this
department, in connection with the determination of water levels along the River St.
Lawrence by geodetic levelling, between the cities of Montreal and Quebec.

• The work done by Mr. Steckel, and the results attained thereon are, in my opinion,
of such interest and importance, that I have no hesitation in recommending that his
report be printed as an appendice to the Honourable the Minister's report.

The field work performed, including tide and river gauging as well as le.velling
operations, was commenced in 1885 and completed in 1888; the total length of time
spent in the field being about 14 months. The office work, which was of a very laboriouâ
nature, had to be performed by Mr. Steckel and his assistants so as to interfere as little
as possible with his departmental duties, and the proficiency with which it has been
done is deserving of the highest praise.

Three special appropriations were made by Parliament for this work: $3,000 in
1886-87, $2,500 in 1887-88, and $2,500 in 1888-89, in all $8,000, but this amount does
not represent the total cost of the work performed in the field and in the office, as the
technical part .of the work was done chiefly by employees of the department under Mr.
Steckel's superintendence.

This was considered the most satisfactory and most economical way of doing this
work, and the results attained give, without doubt, a fair return for the outlay
incurred.

Before closing my remarks on this Report, I would take the liberty of strongly
advising that this work of establishing geodetic bench-marks along the River St. Law-
rence be continued: 1st. Easterly from Quebec to the Atlantic coast, and westwardly
from Montreal to the great lakes, and up the Ottawa River. Such a general system of
accurate levels would prove of immense value for public works of all kinds, as well as
for agricultural, hydrological and geological researches, and would be more especially
useful to the Departnents of Public Works and Marine, under whose dual control the
navigation of the whole of the St. Lawrence is vested.

The work below Quebec would be of great service, in connection with the projected
determination of the low water plane to which soundings should be properly reduced in
the "Beaujeu Channel," previous to. engaging in expensive sounding operations with
the object of ascertaining the cost of removing the obstructions at the upper end of that
channel, which are represented by the Marine Department as a source of danger to sea-
going vessels of over 25 feet draught.

However, pending the completion of the eastern section of the projected work along
the St. Lawrence between Quebec and the Atlantic coast, which should be the first
undertaken-and the determination of the correct mean sea level at some point on the
gulf shore, by the Marine Department, by means of an extended series of tidal observa-
tions, towards which Parliament has voted the sum of $10,000 at its session of 1891,
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the result of the levelling operations so far obtained between the cities of Montreal and
Quebec could be issued in pamphlet form for the use of engineers, surveyors, etc., the
present approximate mean sea level datum being provisionally retained.

Of the 28 illustrations (plans, diagrams and charts) transmitted with Mr. Steckel's
report, only 15 need, strictly speaking, be reproduced by lithography to render the report
intelligible. These are Nos. I to VI and Nos. IX, XI, XIV, XV, XIX, XXIII, each
on one sheet; also Nos. XXVI and XXVII, each as a whole or in two parts, and No.
XXVIII, on one sheet.

As regards the appendices, Nos. 13, 14, 15, 16, 17, 18, 19, 20, 21 should be
published.

I have the honour to be, sir,
Your obedient servant,

LOUIS COSTE,
Acting Chief Engineer.

E. F. E. Roy,
Secretary, Department of Public Works.

f1891]
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WATER LEVELS, RIVER ST. LAWRENCE,
B3ETWEIKN

QUEBEC,, MONTREAL AND LACHINE.

DEPARTMENT OF PUBLIC WORKS,

OTTAWA, 24th November, 1891.

The Chief Engineer of Public Works.

SIR,-I have the honour to submit the following report on the levelling and gaug-
ing operations which have been carried out under my direction between Quebec and
Montreal, as per instructions reteived from you, with a view of determining thè water
levels of the St. Lawrence above the mean level of the sea during high and low stages
of the river, for various phases of characteristic fluvial tide waves and establishing
reliable permanent bench marks along this, the principal Canadian highway of naviga-
tion, for use in connection with the ship channel and other harbour and river works.

The levelling performed between Sorel and Quebec forms the second link of the
projected circuit of precision levels, from the tide-gauging station which has been
established by the United States Coast and Geodetic Survey, on the Atlantic Ocean at
Governor's Island,* Harbour of New York, back to the same ocean in the Gulf of St.
Lawrence, vi4 the Hudson River, the Champlain Canal, Lake Champlain, the River
Richelieu and the River St. Lawrence. It appears from the accompanying "I Extract
" from a report dated 10th October, 1887, on fluctuations in the level of Lake Champlain
"and the average height of its surface above the sea, by assistant C. A. Schott " t(8ee
Appendix No. 14), that in the United States, the spirit levelling commenced in 1857-58
at New York, has lately been completed up to Putnam station on the Delaware and
Hudson Canal Company's Railway near the head of Lake Champlain, and that, from the
station just named the elevation of the lake was transferred by water level to Rouse's
Point, at the foot of the said lake.

The precision levelling commenced on Canadian territory, in 1883-84 near Rouse's
Point, is now completed inclusive of office computation: 1 st, along the River Richelieu from
the last named village to the town of Sorel ; 2nd, along the St. Lawrence between the city
of Quebec and the town of Lachine.

The system of simultaneous double levelling and the methods of observation and
computation adopted for the work performed along the River Richelieu between Lake
Champlain and the St. Lawrence, and which are fully described in the report addressed
to you under date of 16th September 1885,‡ I have continued to follow in all essential
parts, between Quebec and Montreal. Moreover, geodesic level No. 1 and improved rods
A, B, C, D, illustrated and described in detail in the said report, were again made use
of ; but in addition to these instruments a second level, No. 2, constructed by the same
celebrated makers as No. 1, M. M. Fauth & Co., of Washington, D.C., was brought
into requisition when wide streams had to be crossed, and also the two new rods E and
F with accessories constructed by the late Mr. E. Chanteloup of Montreal, which
have been exhibited at the London Indian and Colonial Exhibition of 1886.

* The absolute heights of the great lakes are referred to the mean sea level deduced from gaugings made
at Governor's Island, 1852 to 1879.

t Extract transmitted to this department 11th May, 1888, by B. A. Colonna, Èsq., assistant in charge
of U.S. C. and G. Survey Office at Washington, in reply to a request made at my suggestion (see No. 77573,
29th May, 1887), for the heights of some prominent bench marks in the vicinity of Rouse's Point, or in
some other locality near the frontier easily accessible from the Canadian side-above the mean level of the
sea as deternined at one of the tide-gauging stations established by the survey on the Atlantic coast.

This report is published inclusive of illustrations in the official report of the Department of Public
Works for the fiscal year 1884-85, as Appendix No. 7.

8-1*
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The new pivot level No. 2 had also to be used for a short time at Montreal and
vicinity on the north shore of- the St. Lawrence, while repairs were being made to
level No. 1.

This instrument (No. 2) carries a horizontal circle five inches in diameter, which
permits of reading angles to thirty seconds instead of single minutes onily as in No. 1,
mean value of one level division, 2 millimetres long = 3-3 seconds ; one division of
micrometer head, keyed on screw for raising or depressing telescope and level, corres-
ponds to 2-22 seconds. Aperture of telescope = 0-124 feet ; focal distance of object lens =
l-34 foot.

It is provided with two astronomical eye pieces which afford magnifying powers of
about 40 and 60 diameters, in connection with the objective of the telescope.

The angular distances from the horizontal wire in the optical axis of the telescope,
to the stadia wires on either side are: 2' 25"5 and 4' 29"·5 ; the angle between the
extrenie wires being therefore 6' 55."

Inclination due to inequality of collars = of a micrometer division or 0-2 second;
the eye end collar being smaller than that at the object end of the telescope, for which
reason the correction required according to distance had to be added to each reading.

LEVELLING OPERATIONS PERFORMED.

Two continuous lines of levels, marked A and B on the computation sheets and
abstracts, were run simultaneously on the south sþore of the St. Lawrence between
Caughnawaga and the graving dock at St. Joseph de Lévis, viz., in seven sections of
from about 25 to 35 miles in length, numbered from 4 to 10; the levelling operations
being. carried on in opposite directions on alternate sections, as was done along the
River Richelieu, with a view of preventing in a measure, the gradual accumulation of
error supposed to arise from working constantly in the same direction.

The sections of the continuous line, together with the cross-sections, check lines,
loop lines, &c., levelled in connection with the same, are indicated approximately in red
on Admiralty charts Nos. 2830a and 2830b of the river from Quebec to Lachine, to a
scale of 10-335 feet nearly per inch, which are submitted herewith. (See illustrations
Nos. XXVI. and XXVII.)§

These sections of the main line inclusive of check lines, &c., may be described as
follows ; the order in which the levelling operations had to be carried out and the bench
marks made numbered, for reasons of economy and others, being adhered to with the
object of preventing confusion.

Si('rION o. 4. Statute
Miles.

The levelling operations were comnenced in the City of Sorel, at B 8M on a -boundary

stone of South-Eastern Railway property, west side of King Street, nearly opposite Jacques
Cartier Street, and carried on in an easterly direction through Victoria Street, and along thel
post and concession roada, &c., as shown approximately on Illustration No. XXVI., until the
Village of St. Antoine de la Baie du Febvre was reached.

Total length of Section No. 4.... .. .... ... ...................... 30-).40
Description and elevations of bench marks, &c., given in abstract of results No. IV- A

embodied herein, pages 10 to 17. Corresponding computation sheets, 78 in number, con-
tained in Appendix No. *1. Levelling operations recorded in geodesie level books Nos. 36,
37, 38, 39, 40, 41, 42, handed in herewith.

In connection with this section of the main continuous double line, levels were run, asi
shown in level books Nos. 96; 105 and 113, on the 23 computation sheets contained in Appen-
dix No. 1* and in abstract of results No. IV. -B, Appendix No. 12*, viz. :-

Carried forward......... ............ ... ............. 30·405$

*Not published.
SChart No. 2830a, with additions (Ill. XXVI.), reproduced by lithognphy in two parts, numbered

XX Ia and XXVIb, to a scale of 10,000 ft. per inch.
Chart No. 2830b, with additions (Ill. XXVII ), also lithographed in two parts, numbered XXVIla

and XXVIIb, to a scale of 10,000 ft. per mch.

2 [1891]
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Statute
Miles.

Brougit forward. ... . ... 30 4058

(e). ou the south shore of the St. Lawrence
C

1st. Twice from B -iM on D. Cardin's brick house, west side River Yamiaska, near
XLI

cross road leading to Abenakis Springs, down to the Yamaska lock, viz.: the
first time, 26th September, 1884, and again 3rd July, 1888, with a view of
verifying the reported considerable settlements of the last named structure.
Total subsidence of side walls together with sill at upper end of lock chamber,
found to have been only 0 0336 ft. since 1884.

0-93 miles x 2 =.. .. .. . .. .. .. . ........ 18600

2nd. From gauges put up on east and west shores, River Yainaska, near lock, to
flood marks, &c.

Total inileage.................. ................................. 01819
C

3rd. From BOM on D. Courchesne's brick house, opposite the Abenakis Springs
XLIV

hotel, along the road on the west side of River St. Francis, in a north-
westerly direction towards Lake St. Peter, to flood marks made by Mayor
Crevier, of the pprish of St. François du Lac and other parties............... 23414

C C
4th. From B-3M on Jos. Laramée's brick house, Pierreville Mills, to BfM on a

XLV XLVI
eut stone monument planted at mouth of main channel, River St. Francis.... 24057

C
Sth. From BM on Nestor Duguay's stone house, Village of Baie du Febvre, at

intersection of road leading to the parish church with the post road, north-
ward to Lake St. Peter..... ..... .. ................... ................ 2-1022

(b). On the north shore of the St. Lawrence:
1st. From St. Lawrence to flood marks pointed out by Louis Gervais in his house,

west side of road along River, Rang Nord, parish of St. Barthélémy.......... 00329
2nd. From high water marks pointed ont by Honoré Vadeboncœur around his

dwelling house, shed and stables, south-west side River du Loup (en kaut),
near its mouth, to Lake St. Peter......... ......... ......... . ..... 0*9544

SECI ION No. 5.

This section extends from B1 6M on stump on beach, in the division line between the par-

ishes of Ste. Croix and Ste. Antoine de Tilly down to BDM made on the west wall of the
LXXIV

(7overnment Graving Dock at St. Joseph de Lévis.

Levelling carried on in a north-easterly direction for a distance of ....... ............ 30 7233
Results given in Abstract V., page 18 of this report. For correspondiug computation

sheets; see Appendix No. 2*, 78&pages.
.,evels on main line, loop lines and cross sections, recorded in geodesic level books Nos.

46,P47, 48, 49, 50, 54, 55, 56, 57, 58, 63 64, 96, 98, 102, 114 and 115.

A loop line was levelled from B9M Nmade on the solid rock at the foot of Basile's Hill,
LXV C

Parish of St. Nicholas, ria north shore of St. Lawrence to B -M at foot of retaining wall,
LXXI

I)avidson's Hill, in George Couture's yird, Lévis, to ether with an extension to the Louise

Docks at Pointe à Carcy, and a spur line from BZ)M on the Church of Notre Dame de la
G

Garde, Champlain Street, Quebec, to the Quebec Ôbservatory, on the Cove Fields, and Mar-
tello Tower No.2, near Grande Allée, 344 feet above the mean sea level. Total distance passed
Over ... ........... . ............ ........ ........ ....... . .................. ...... 10'7641

[N.B.-This loop line comprises two cromssings of the St.. Lawrence estuary, which were
effected by making each time two sets of simultaneous observations with instruments placed
at nearly equal altitudes on opposite shores. One of these crossings was made at the con-
tracted part of the river opposite Basile's Hill, and the other from the Queen's Wharf, Que-
bec, the whole as explained at length in the progress report submitted to you under date of
December 9, 1886, a copy of which is annexed hereto. A pendix No. 15.]

Results of loop line levelling contained in Abstract No. V, pages 24 to 26 of this report ;
corresponding computation sheets, 51 in number, to be found im Appendix No. 3*.

Carried forward... ....... .... .... ....... ................. 817717

* Not published.
8--1½*. [1891]
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Statute
Miles.

Brought forward......... ................... ............ 817717

On the south shore of the St. Lawrence levels were run from the main line to tide-water
gauges, etc., at 22 points; the total distance gone over being ........... .............. ... . 5097

On the north shore levelling was done for similar purposes at six points ; the sum of the
distance covered forming... ..... .... ... ................. ....... ...... 2·4072

For water levels, elevations of gauges, &c., see abstract of results No. V-A, in Appendix
No. 12*; computation sheets, 28, contained in Appendix No. 2.*

SEcTION No. 6.

C
Commenced at B9M in division line between the parishes of St. Antoine de Tilly and

146
C

Ste. Croix, was levelled along the beach in a westerly direction, up to BM made on stone
LXXXIX

foundation of Louis Lafond's house at mouth of Petite Rivière du Chêne.
Total length of section ....... .... ...... . ..... .... ........ 25'4581

Additional levelling performed in connection with eight special bench marks ..... ..... 2·*1861
Results given hereunder in Abstract No. VI. ; computations shown in Appendix No. 4*,

64 pages.
On south shore of St. Lawrence, water levels established at 24 places ; also elevations of

several gauges put up around Pointe Platon wharf and at Lotbinière ; moreover, Grondines
gauge connected with main line by water level. Total distance gone over with spirit level... 8*6802

On north shore, flood levels established at Portneuf, Deschambault and Grondines; also
elevations of Grondines and Desehambault gauges, involving levelling over a total length of.. 6-6671

For results: see Abstract VI-A, Appendix No.12* ; corresponding computation sheets,
No. 68, contained in Appendix No.4.*

Levels taken in connection with this section recorded in books Nos. 51, 52, 53, 59, 60,
61, 62, 63, 99, 102, 103, 104, 114 and 115.

SEcTION No. 7.

C
Levelled from BOM on stone basement of David Provencher's residence, near division

XC C
line between parishes of Bécancour and Gentilly, westwardly along the post road to B3M

LI
on Nestor Duguay's stone house, Village of Baie du Febvre. Total length of section... .... 29-5451

Additional levelling required for determining elevations of four special bench marks..... 4 3373
Results will be found in Abstract No. VII. embodied in this report ; computation sheets

in Appendix No. 5*. Water levels taken on south shore at nine points; also elevations of
Doucet's Landing and Port St. Francis gauges established, necessitating the running of levels
over a distance of......... .. ................ ..... .................. . ... . 2·8832

On north shore, elevations of flood marks established at Cap de la Magdeleine, Three
Rivers and Pointe du Lac; also height of gauge used by Three Rivers Harbour Commission-
ers, which involved the running of levels over a total distance of ......................... 08037

Water levels, etc.. given in Abstract No. VII., Appendix No. 12* ; computation sheets in
Appendix No. 5.*

Field operations performed in connection with Section No. 7, irecorded in geodesic level
books 64, 65, 66, 67, 68, 69, 70, 71, 100, 101, 104, 105, 113 and 114.

SECTION NO. 8.

C
Run from BOM near division line between parishes of Bécancour and Gentilly, at eastern

XC C
end of Section No. 7 just described, in an easterly direction to Bz-M at upper end of Section

LXXXIX
No. 6, mouth of Little River du Chêne, parish of St. Jean des Chaillons.

Total length of section...... .................................... 24-6028
First 8 miles levelled along the post road, viz., as far as the lower end of Gentilly village;

beach followed for the remainder of the distance. Extra levelling entailed by the establish-
ment of four special bench marks................................................ . 2·7729

See abstract of results No. VIII. which here follows. Details of computations shown in
Appendix No. 6.*

Carried forward...... ......................... ... .......... 197-2251

*Not published. 
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B rought for ward . ........ . .... ....................................

Flood and other river levels established at ten places on the south shore of the St. Law-
rence, and Batiscan and Champlain gauges connected with main line by water level, which
lecessitated the running of levels over..... .... ......... .... . ... .............

On the north of the St. Lawrence, check line levelled from Champlain Church to Richelieu
and Ontario Navigation Company's wharf at Batiscan; also elevations of flood marks deter-'
m'ined at Champlain village and on Rivers Champlain and Batiscan, involving altogether
leveiling operations over a distance of................ ................. ..................C

N. B.-Difference of height between BOM on parish church of St. Pierre les Becquets,'
CXIII C

op1)osite Batiscan gauge at Brunelle's wharf, and BGM on stump at Gentilly opposite
205

Cha:nplyin gauge at Gagnoi's wharf, deduced from main line levelling on south shore, found
to agee within 0 -16 feet, with difference of elevation between same points deduced from water
level crossings and connecting line of check levels run on north shore. Abstract of results on
check line north shore and cross sections, etc., run from this line to the river, etc., will be
found in Appendix No. 12,* pages 39 to 42, as also the corresponding computation sheets, 40
In number, in Appendix No. 6.

Field work performed in connection with Section No. 8, recorded in geodesic level books
Nos. 72, 73, 74, 75, 76, 78, 94, 100, 101, 104 and 115.

SECTIoN No. 9.
C

Started at B M on the Sorel market hall and levelled along the post road, the whole
C XXVI

way up to B4M on large elm tree on Fabien Lozeau's farn, parish of Varennes, about 2 miles
271

below the parish church.
Total length of section .. .... . .......... ....................

On Saturday, August 25th, 1888, bench well G put down in 1884, close to the old wind-!
Mill, east side River Richelieu, in the city of Sorel, was transferred to St. Joseph de Sorel on
the west side of the said river, for the following reasons: 1st. I was informed by Mr.

C
JIohn McCarthy that BOM cut on the brickwork of Messrs. McCarthy's residence-the only

XXIV
Permanent bench in that locality-would probably soon have to be removed as they intended
to rebuild the stone foundation under that part of their bouse. 2nd. Bench well G, as first
Put down, proved to be a very convenient post for snubbing purposes, in consequence of which
the cover had been removed %pd the well partly filled with rubbish.t

Extra levelling done in connection with this transfer. .... .........
Details of computations, Section No. 9, given in Appendix No. 7*, containing 126 sheets.'

Abstract of results, Section No. 9, viz., : No. IX. follows hereunder. See pages 48 to 55. On
south shore 44 spur lines.run to River St. Lawrence; also elevations established of several'
high and low water and other gauges put up at St. Joseph de Sorel, Contrecœur and Ver-
cheres, all of which necessitated spirit levelling over a distance of. .. . .. .. .............

On north shore the heights reached by floods determined at four places, viz., at Berthier,
Lanoraie, Lavaltrie and Repentigny ; total distance gone over . .. .......... . . ........

Sec abstract of results, No. IX-A in Appendix No. 12*, pages 43 to 69, and corresponding'
com'i utation sheets in Appendix No. 7*.

Field work recorded in level books Nos. 82, 83, 84, 85, 86, 87, 96, 97, 106, 113, 114 and 116.

SECTION No. 10.

Begun at bench mark on coping east side of abutnment at southern end of new Canadian
Pacific Railway bridge across the St. Lawrence, between Caughnawaga and Lachine was

C
levelled following the post road north-easterly all the way down te B *M, already described,

271
about 2 miles below the village of Varennes, with the exception of the last 1½ miles which
Were run through the fields between the road and the river, to cut off a long detour of the
road along the brow of the high ground.

Total length of section.... . ............ . .............. ........... ...

Statute
Miles.
197-2251

5.9973

8·6535

31-2609

) 1122

7-3855
0 4234

33-9344
e

Carried forward........ .......... ....... ... .. ............... 284 9923

*Not published.
tN.B.-In order to prevent boys from unscrewing the bolts which keep down the covers, breaking off

the lugs and throwing atones, earth or other rubbish into the wells, those most exposed to be tampered
with, viz., A, E and G have in 1888 been protected by cast-iron cylinders about 1·85 feet in diameter and
4 to 5 feet high, having flanges at bottom and closed at top by segmental caps all in one piece, and
weighmng from 400 te 500 lbs. each, which are supported on pieces of cedar placed about 1 foot under-
ground.
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Statute
Miles.

Brought forward. .............................. ...... ... . . .... 284-9923

C C
Additional levelling between B * M and special bench mark B e M made froin 10 to il

251 CXXXV
feet above low water on upper aide of southern abutment of bridge, near the north-west angle
of the former ............... .. ............................................... 08580

N.B.-This bench mark is now buiied in the earth protection slope formed ,around the
base of the abutment. C

Check line rmn f roui B 0M on large elm stump on northern bank of Little Montreali
63

River, 30 to 40 feet above the bridge at the intersection of the turnpike road between Chambly
C

Basin and Longueuil, with the post road along the west side of River Richelieu, to BM on

the Roman Catholie parish church of Longueuil, viz., with a view of closing the circuit of
levels, 103·6186 miles long, which were run froi this town along the River St. Lawrence to
Sorel and thence to Chambly Basin, vid the valley of the River Richelieu.

0'26 feet of elevation was lost in making this circuit of 103-6186 mailes.
Mean error for whole distance = 0*07875 feet.
Probable error do = 005312 "

Total length of check line........ . ...... . .. . ... ......... ... . 12 0754C
Loop line headed Section No. 104, levelled rid north shore of St. Lawrence fron, B M

balm of G(ilead tree on south shore opposite lower end of St. Helen's Island, across the River'
C a

St. Lawrence and the said island to B E M on east face southern abutment Canadian Pacific
M

Railway subway at Brock Street, Montreal, and thence westward to bench mark un coping
of southern or Çaughnawaga abutment, new Canadian Pacific Railway bridge, and eastward

C
to new sugar refinery, Hochelaga, together with an extension at the upper end from B E M
in second course of atone above ground, west face of first pier at north or Lachine end new
Canadian Pacific Railway bridge, to the upper end of the Lachine Canal entrance channel at
Lachine.

Total imileage of levellin& done on these check and loop lines............... 20907

N.B.-The 1·1211 miles run from BÉ-Q\M on coping west side of abutmnent, Caughnawaga;
end of new Canadian Pacifie Rtilway bridge, over this bridge and along the post road up to

C
BPM on the Roman Catholic parish church of the town of Lachine form part of the section,
say No. 11, proposed to be levelled thence westward.

The loop mue just described was run with a view of connecting the Lachine Canal with the
main line of levels; establishing permanent geodesic bench marks along the Montreal Harbour!
front, and determining the slope of the St. Lawrence between the said city and the town of i
Lachine along the north shore, as well as the elevations of flood marks made on this shore,
below the Lachine rapids ; beyond the western city limits the post road was followed the!
greater part of the way to Lachine. Results arrived at on main bne section No. 10 given in
Abstract No. X., andithose of the other lines just described are contained in Abstract N o. X-A,
both of which are em ied herein. For details of computations, see Ap>pendices Nos. 8*, 9*,
10* and 11*.

In addition to the above, the following operations were carried out in connection with
section No. 10, viz. .

1. Establishing the heights of several high and low water gaugles which were read ini
different seasons of the year at Laprairie, Longueuil and Varennes, and also flood, ordinary,
and low water levels at 106 points on the south shore up to the new Canadian Pacific Railway ,
bridge, which entailed the running of levels over a distance on the north shore of ........... . 8-2373

2. Determining ordinary river and flood levels at 128 points; also the elevations of mitre
ailla, etc., of locks Nos. 1 and 5, Lachine Canal, etc. ; the total distance passed over with the!
spirit levelbeing................... . ...... ... .......... ......... .... ......... 3-7760

For results, see Abstract No. X- B, Appendix No. 12*, pages 70 to 122. Computation
sheets included in Appendices Nos. 8*, 9*, 10* and 11*.

For record of field operations, se level books Nos. 79, 80, 81, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 106, 107, 108, 109, 110, 111, 112, 113, 115 and 117.

Add for:-
1. Connection in 1888, of bench well A near the International Boundary at Rouse's Point,

with BMo, U.S.C. and G.S. on water sill under window north side of Chapmîan's block of
stores, Viage of Rouse's Point, and verification of levels taken in 1883-84 to base course of
scarp wall, bastion B, Fort Montgomery, etc. ...... ... .. .... .......................... 2 1525

Carried forward ,... ................. ... .......... .... ....... ...... ... =333 0422

6 * Not published. [1891]
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Miles.

Brought forward..... .. ... .... .... .... ..................... 33-0422

Abstract of results given on page 123, Appendix No. 12* ; computation sheets contained in
Appendix No. 11*, pages 29 to 39.

Field work recorded in level book No. 107.
2. Verification, in August, 1890, of crossing effected in October, 1887, by water

level from Leclercville or Ste. Emmèlie, south shore, to Grondines wharf, on the north shore of
the St. Law rence........ .............. ............... ......... ................... 0-6028

The result of this work was to disclose the fact, that the large white birch tree on thel
C

slope of the hill opposite Grondines wharf, on which B ÇM had been made July 7, 1886,
180

had noved northward with the hill between July, 1886, and October, 1887, to a level 0·531
foot below that which it occupied ori 'nally; and furthernore, that between October,
1887, and August, 1890, the hill had subsided and additional depth of nearly 1-44 feet (see
Appendix No. 12*, page 25 for abstract of results). Computation sheets in Appendix No. 4*,
pages 54, 54J and 120J and 120î. Field work recorded in level book No. 118.

Total inileage of levelling performied in connection with sections Nos. 4 to 10, etc. 33 64150

*Not published.

It will be seen by referring to the niean and probable errors which have been coi-
puted for all the sections separately, that the levelling operations continue to be kept up to
the standard of accuracy usually called for in Europe and the United States of America.
As already explained in my report dated 26th June, 1884, the observer may, accord-
ing to the rules adopted in these countries, accept for short distances 1 between two bench

1 mHe114
marks, discrepancies d = 5"" ' 1nt x 2 1 corresponding to nearly 0-03 foot per mile;

but for sections of 25 to 50 or 100 miles or more the mean error developed per mile

should not exceed 3"'-"1- = 0-0126 feet, or that developed in the whole distance L,
should not exceed 0.0126*1/ L

Taking up the seven sections of the continuous line of levels run between Quebec
and Caughnawaga as a whole, the following inean and probable errors indicating the
degree of accuracy of the field work perfornied on the 205-9305 miles covered by these
sections, are arrived at :

,, Mean error for whole distance ................. 0-09728 feet.

, Probable error for whole distance= 0-6745 p . 0-06562

M, Mean error per mile ...... ,............. = 0-00678 "

M, Probable error per mile = 0-6745 M ......... = 0-00457

DATUM.

The plane of reference adopted for all elevations established between Quebec and
Montreal is the mean level of the Atlantic at the mouth of the Gulf of St. Lawrence,
the vertical position of which was approximately determined by me at Quebec in 1880-82,
by means of data afforded by the Admiralty charts of the St. Lawvrence and series of
tide and river gaugings made under the supervision of this department and the Mon-
treal Harbour Commissioners.

The method I adopted in fixing at the city of Quebec, in an approximate manner,
the mean sea level of the Atlantic in the Gulf of St. Lawrence, pending the accurate
determination of the same by means of extended tidal and barometrie and other meteoro-
logical observations made at some point along the Gulf shore, such as Cape Rosier,
Percé, &c., and the completed circuit of levels above alluded to, is fully described in
note A appended hereto. (See Appendix No. 21.)

[1891] 7
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It will be seen by a perusal of this note, that two computations of the approximate
elevation of the mean sea level in reference to the 0 of a gauge that was put up by my
direction in 1881-82 at the foot of St. James street, St. Peter's ward, Quebec, were
made. One, or say No. 1, was based on data taken from a cross-section of the River
St. Lawrence, designated by the letter A, which was taken at a point 1 mile west of
the village of Lanoraie, where the river bed is contracted to a width not exceeding 1
mile, and the other, or No. 2, on data taken froin a section, C, made across the Lake St.
Peter flats where the stream is nearly 7½ miles wide. The two results thus arrived at
differ by about 2-0 feet, mean sea level No. 1, viz., that based on cross-section A being
found to be about 2-0 feet lower than No. 2, or that based on cross-section C.

When levelling operations were commenced at Quebec in 1885-86, the lowest height
arrived at was adopted as a datum ; but having examinïed more closely into the matter
after the first season's work was completed, I came to the conclusion, for the reasons
sýtated at the end of note A, that the higher of the two levels determined, viz., that
based on cross-section C would probably turn out to be the most correct. I consequently
raised the datum first used, 2-0 feet, so as to make its height correspond with the results
of computation No. 2. This will explain why the elevations of bench marks, &c., given
in the report submitted to you under date of 26th December, 1886, on the determination
.of the relative coping heights of the walls of the graving dock at Lévis, and those of the
Louise Basin at Quebec are two feet less than the corresponding elevations which appear
in the abstracts of results now transmitted.

In July, 1888, 11 th to l3th, bench well A planted on the international boundary
line, near the village of Rouse's Point, was connected with bench mark ®, made in
1882 by M'r. Assistant Tittmann, of the U.S. C. and G. Survey on stone water sill under
second window, 21-5 feet f rom N. E. corner north front of Chapman's brick block, which
stands at the S. W. corner of Lake and Champlain streets in the said village.

The Coast and Geodetic Survey authorities place the elevation of this B. M. at
110-06 feet above the mean sea level at Governor's Island, New York harbour, in the
report by Mr. Assistant Schott dated 10th October, 1887, already referred to, with an
extract of which the departnent was favoured 11 th May, 1888. (See Appendix No. 14.)

In this report it is stated : lst, that the mean sea level adopted is that deduced from
tidal observation in New York harbour, made by Coast Survey at Governor's Island
between 1852 and 1879 inclusive (comprising, therefore, one and a half revolutions of the
moon's nodes), which was transferred by wvater level to east bank Hudson River, foot of
18th street ; 2nd, that the elevation of the bench mark on the Chapman block depends
on spirit levelling along the eastern side of the Hudson River by J. B. Vose in 1857-58,
and on operationsperformed by O. H. Tittmann up to 1887 with the spirit level, along
the Erie and Champlain Canals and the track of the Delaware and Hudson Canal Com-
pany's Railroad, as far as Putnam station at the southern end of Lake Champlain, and
thence by water level to Rouse's Point, where he connected the lake level with the bench
mark on the Chapman block.

Mr. Schott places the probable error or uncertainty of the average elevation of
Lake Champlain (97-17 feet) which has been deduced by him from the readings of the
water level made by the United States engineers at Fort Montgomery between 1871
and 1882, when taken in connection with the levelling operations just described: at
about 0-3 feet (exclusive of uncertainty due to secular change), and the elevation of the
bench mark on the Chapman block, viz., 110.06 feet, must be at least as nearly correct
as the average lake level referred to. On the other hand, I make out the elevation of
Mr. Tittmann's bench mark at Rouse's Point to be 114.5010 feet above the mean level
of the Atlantic in the Gulf of St. ILwrence, as approximately determined by me at
Quebec in 1882, which result shows that my datum is (114-5010-110-0600) = 4-4410
feet below the plane of reference adopted by the U.S. C. and G. Survey, viz., the mean
level of the Atlantic at Governor's Island, as transferred to Rouse's Point.

The law according to which the estuary would be drawn down Quebec harbour at low
water, by tides of smaller amplitude than that corresponding to the minimum astronomical
coefficient 30- until all trace of tidal influence would disappear, cannot, of course, be
8 [1891]
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represented graphically by a curve or a right line drawn with the aid of co-ordinates
denoting experimental results, the same as has been done for several of the complete
series of gaining and losing tides with coefficients varying between 39 and 117 observed
in 1887-88 ; we may assume, however, without risk of going far astray, that in the said
harbour the average rate of depression of the low water level is sensibly uniform for all
tidal oscillations whether the amplitudes correspond to theoretical coefficients between
30 and 118 or between 30 and 0.

In so doing we can err only on the right side, as regards the object now in view,
for, the general geometrical loci of the low water levels of both the gaining and losing
series of tides observed in the fall of 1887, while the fresh water discharge remained
nearly constant, are sensibly straight lines but slightly inclined to the horizon,-and the
width of the estuary at low tide increases as the tidal undulations decrease in impor-
tance. Now I find, proceeding on the basis just defined, that according to the results
of the operations performed between New York harbour and Rouse's Point which are
given by Mr. Schott, in his report of October, 1887, above referred to, the Governor's
Island mean sea level is more than three feet above the level at which the St. Lawrence
would stand in Quebec harbour if the estuary was tideless and the river at the stage
when its discharge is equal to some 300,000 cubic feet per second and the depth on the
sill of old lock No. 1, foot of Lachine Canal, about 16 feet.

As it is manifestly impossible for the mean level of the Atlantic in the Gulf of St.
Lawrence, to be at a greater absolute height than the level of the river abstracted from
the influence of the tides would be at Quebec, some 800 miles inland, the greater portion,
if not the whole of the difference of 4-44 feet between the elevation of the approximate
mnean sea level datum adopted by me and the Governor's Island mean sea level, and
possibly more than 4-44 feet, will have to be accounted for in some other way. Under
the circunistances, I concluded, after mature consideratiôn, to retain my own datum
pending the completion of the proposed line of levels from Quebec down to a place on
the Gulf shore suitable for the establishment of a properly equipped gauging station, as
suggested by me in the progress report submitted to you on the 9th December, 1886
( e Appendix No. 15), and the determination of the mean level of the Atlantic at this
station by means of continuous series of accurate gaugings made during several years.

[1891]
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TIDAL PHENOMENA.

The tides are all, as is well known, secondary effects of the force by which the sun,
earth and moon are believed to attract each other, viz., the force of gravitation.

Although containing 27,000,000 times less matter than the sun, the moon, on
account of being nearly 400 times nearer to the earth, produces tidal undulations about
two and a-half times greater than those which the sun gives rise to. Owing to the
largely preponderating influence of the moon, the tidal undulations follow this body in
her motions about the earth, generally with comparatively slight variations.

It is often explained that the tidal intumescence is one of the immediate or direct
effects of the variation of the intensity of gravitation, which force makes itself felt in
the inverse ratio of the square of the distance between the centre of gravity of any
quantity of matter subjected to it and that of the attracting body; the consequence
being that every wave has to move, so that its summit or crest may always be
approximately in the meridian plane, which passes through the last named body, when
either above or below the horizon. It is claimed at the same time that this summit would
be found to coincide with the meridian plane just mentioned out in the ocean,'
were it not for the interference with the regular propagation of the wave by such
disturbing elements as: abrupt changes in the depths of the sea, islands, jagged coast
lines of continents, etc., etc.

This nay be termed the statical conception of the tidal phenomçnon, according to
which the water is supposed to take at every instant, the position of equilibriums, which
suits the momentary intensity and direction of the forces at work.

That the diminution or increase of weight which obtains in all matter subjected
to the attracting influence of heavenly bodies, is not sufficient to account satisfactorily
for the formation of tidal waves, is demonstrated by the ascertained fact that the action
of the moon at the surface of the earth is but one twelve-millionth (T.vå,) part of
that of gravity at the same place, while that of the sun is less than n.'åm, or les
than half that of the moon.

Instead of being a vertical displacement of liquid molecules or piling up of the
saine of a hydrostatic nature, directly induced by the varying attraction of the heavenly
bodies, the primary cause of the formation of all tide waves has recently been proved to
be the conversion into hydrauljc head, of the living force of opposing horizontal currents
of about equal strength, to which slight changes in the direction of the vertical brought
about by the attracting bodies give rise. Moreover, the wave motion is not simply
periodical, but of the pendular kind; the oscillation body moving always past its position
of stable equilibrium and in a direction opposed to that of the force acting upon it, by
virtue of the acquired velocity.

According to this, the dynamical conception of the phenomenon, the momentary
state of equilibrium corresponding to high water is realized in the natural order
of things, when the tide is low and vice versa, which theory affords a rational and
satisfactory explanation of the long interval that generally elapses between the passage
of the moon over the meridian and the occurrence of the next succeeding high water,
even at the most exposed points along or off the sea coasts of both the old and the new
continent.

The tides of the north Atlantic are believed to be contemporaneous on the Euro-
pean and American coasts, that is to say, that the tides that are felt about the same
absolute time on the western coast of Europe and the eastern coast of North America,
apparently correspond to the same transit of the moon over the meridian passing through
a point in the oceanic region where all Atlantic tides may be considered to originate,
-and which may be termed their common focus. On both coaste each wave is believed
to be at least 36 hours, or 1U lunar days, behind the passage of the moon which gives
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rise to it, over the focus meridian ; judging by the data afforded by long series of obser-
vations made on both sides of the Atlantic.

It is found that when:
V represents the mean rate of propagation or velocity of a tide wave,
L its length,
H the mean depth of the water in which it moves,
T the time occupied by it in travelling over a distance equal to its length, or

the duration of its oscillation,
À the semi-amplitude,
v the mean velocity of the stream of flood,

L2 the length of the zone of flood, equal for long waves to

i the length of the excursion of or path followed by a particle of water in the
stream,

g the acceleration of gravity = 32-16 ft. per second, the whole as exemplified in
diagram A,

Dfrecion. d yrolagatten d WsWeS

------- I- ---- ~ -- VLO------U~. --

Dliagin Ta M

the following relations hold good, in general, for long sea waves:
L

H V2 L2

g i_

L = TV = TVjH
66

VH

T -, equal, on an average, 12-25 hours = 44,700 seconds,

L
= for long waves, -,

-h

(a) Assuming that in mid-Atlantic the average depth H is 10,000 feet, we find
with the aid df the above formulas:

V = 567 ft., L = 25,175,000 ft., à =0-66 ft., v = 0-037 ft. per second, 1 = 831 ft.
(b) According to the indications of the Admiralty Charts and the St. Lawrence Pilot,

the Atlantic wave enters the Gulf of St. Lawrence vidî Cabot Strait, the southern pass
between Newfoundland and Cape Breton Island, in a north-westerly direction towards
the Magdalen Islands. Its summit passes opposite Cape Race, at the south-eastern ex-
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tremity of Newfoundland and. in longitude 53° west, at VII h. on full and change days;
and in Amherst Harbour, in longitude 62° on Amherst Island, the most southern one of
the Magdalen group, high water was observed to occur at VIII h. 20m. full and change.

If the Atlantic tidal oscillation was- propagated in a direction parallel to the
southern coast of Newfoundland, by allowing 36 minutes time for the difference of
longitude between Cape Race and Amherst Harbour, we would have along this stretch

360 m. × 60765ft.
of about 360 nautical miles: V = -- --s7- = 315 ft. per second, whence the

«V2
average depth H of the sea in which the wave moves, as given by the formula: H =
should be 3,090 feet, which is three to four times greater than the actual depth ascer-
tained by sounding.

The cotidal lines seem to indicate that the tide wave proceeds through Cabot Strait
in a more northerly direction, than that indicated by the general outline of the southern
coast of Newfoundland from Cape Race to Cape Ray.

Taking 200 fathoms to be the mean depth H in the approach to the southern en-
trance to the Gulf of St. Lawrence from a point opposite Cape Ray to the Magdalenq,
the more probable rate of propagation is found to be approximately:

V = y'32-16 x 1,200 = 196-4 feet.
Moreover, the general relations given above afford in such case the following results,
viz. :-Semi-amplitude h = 1-905 ft., whence the total rise and fall = 2h = 3-81 ft.,
which does not differ materially from some of the amplitudes actually observed ; also

L
L = 8,799,000 ft. and v = 0-31 ft. Again, by - making i = = 4,399,500 feet, we

obtain: I = 14-013 feet.
With an average velocity of 196-4 ft. instead of 315 ft., the distance over which the

wave travels from a point opposite Cape Ray, say in longitude 56° west, where it is high
water at full and change at VII h., up to a point opposite the Magdalens in longi-
tude 61° 30' where the corresponding time of high water is VIII h. 20m., is found to be
6,120 sec. X 196-4 ft. = 1,201,968 ft. = 198 nautical miles instead of 360.

On account of Cabot Strait being from six to seven times as wide and. from six to
seven times as deep as the Straits of Belle-Isle, affording, therefore, a passage say forty-five
times as large, the tidal fluctuations of the St. Lawrence estuary are chiefly governed by
the water admitted from the sea through this, the southern inlet ; the undulation which
finds its way through the northern inlet, manifesting itself rather as a disturbing element
of the regular propagation of the principal wave than otherwise.

After passing into the Gulf between Cape Breton Island and the south-western end
of Newfoundland, the incoming southern wave may be divided into four sections, follow-
ing different directions at varying rates of speed. The first or principal section con-
tinues to advance in a north-westerly direction towards the Baie des Chaleurs, the mouth
of the St. Lawrence estuary proper, the Island of Anticosti and the northern gulf coast
in the vicinity of this island. The second section is deflected to the southward, along
the eastern side of the Magdalen group towards the Gulf of Canso and the north-eastern
entrance to Northumberland Straits, and the third section to the south-west and westward,
along the western side of this group of islands towards the north-western entrance to
the same straits; both these sections of the main undulation meeting each other about
the centre of the straits. The fourth section makes its way in a northerly direction
along the western shore of Newfoundland towards the south-western end of the Straits
of Belle-Isle and the northern gulf coaàt east of the Island of Anticosti, where it meets
the comparatively unimportant northern undulation which passes inward through these
straits at a much slower pace than the southern wave, on account of the decreased
average depth of water, say 25 to 150 fathoms, through which the oscillatory motion is
propagated, instead in from 200 to 300 fathoms.

It is principally on account of the sudden closing up, or contraction of the tideway
at Pointe des Monts and possible consequent reflection of a portion of the southern un-
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dulation from the northern coast below this point in an easterly direction; but probably
also, to some extent, owing to the juxtaposition or combination of the northern and
southern undulations when in different phases, that the times of high water obeerved at
full and change along both the north and south sides of the mouth of the estuary, be-
tween Pointe des Monts and the western extremity of Anticosti Island, are from one to
two hours later than the time established at Pointe des Monts iteelf.

Possibly two maxima and two minima may be exhibited by the local tide curves of
places in the vicinity of Pointe des Monts, and a swelling raised in the principal ourve
by the secondary undulation may be felt for a considerable distance westward.

As it is high water, full and change opposite Pointe des Monts in longitude 67° 15'
at XII hours and at VIIIh. 20m. at the Magdalen Islands, and also approximately at
the same hour at a point opposite the said islands in longitude 61° 30' and on the longi-
tudinal axis of the section of the southern wave which advances towards the mouth of
the St. Lawrence, this undulation occupies about four hours and three minutes in travel-
ling from the last-mentioned point to Pointe des Monts, distant 265 nautical miles.
Here the width of the estuary is reduced to about 23 nautical miles and the amplitude
of the tides increased to 12 feet at ordinary springs ; opposite the Magdalens it is only
from 3! to 4 feet. For this stretch we have, therefore, approximately the following
numerical values for the principal elements of the wave based on the observed actual
iean rate of propagation.

6076' àx265

V~¯ (4h+3m= 14580sec.) 110 -5 feet per second.

V.. 12,660-25
H = _ y :_ 393-7 feet.

g- 3216

L = TV = 44,700 V = 4,939,350 feet.

h =- 66 3 - 33 feet.

hi- -- 18-8811 - 0-95ft.V.: 
19-84

' H
=L

2,469,675 feet.

H-h =21 -065 feet.

The mean depth H, as here found, viz., 393 -7 feet, appears smaller than that cor-
responding to the soundings indicated on the Admiralty charts, in the portion of the Gulf
over which the undulatory motion of the section of wave under consideration is trans-
mitted. This discrepancy may be due to the interference of the northern wave through
the straits of Belle-Isle with the southern wave, already referred to. If only this latter
wave found its way into the Gulf, high water might occur at Pointe des Monts before
XII on full and change days, that is to say, the propagation of the summit of the said
wave by itself from the Magdalens to Pointe des Monta may take less than four hours and
three minutes, which represents, properly speaking, the interval between the passage of
the crest of the southern undulation opposite the Magdalens and the summit of the com-
posite waves at Pointe des Monts.

From Pointe des Monts the composite wa;ve ascends the narrowing and rising
estuary in a regular manner up to Quebec, distant about 222 nautical miles. At this
city, which is in longitude 710 12' west of Greenwich, high water occurs on full and
change days at VIh. 38m. according to Admiralty Charts, and ordinary springs have an
average amplitudeof 18 feet. The time oocupied by the fluvial tide wave in ascending
from Pointe des Monts to Quebec is therefore 7 hours and 54 minutes. Hence we have
for this stretch, on an average:
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V =6076-5 x 222 - 30 feet,
(6 h 54 m) = 24,840 secs.

H = =91 -7 feet.

L TV = 44,700 V = 2,427,200 feet,
66

h =- = 6 -90 feet.

V = = 409 feet per second,

L
- 1,213,600 feet,

2h
= -- = 98-748 feet.e

As the amplitude of ordinary springs is stated by the Admiralty authorities to be
about 12 feet at Pointe des Monts and 18 feet at the city of Quebec, the mean of which
is 15 feet, the value of 6-90 feet juet deduced for the semi-amplitude h is not very far
from being concordant with the said mean.

At the end of a complete semi-tide day of an average duration of 12h. 25m., the
Summit of the wave iwhich passes opposite Cape Ray at VIIh. full and change, has,
according to approximate data from Admiralty charts, reached a point very little
below Quebec city, say the new Graving Dock, where it is high water at about VIh.
+ 25m. local time on full and change days, and the average wave length L correspond-
ing to the stretch between Quebec and Pointe des Monts, as just computed, is very
nearly the same for the portion of estuary lying between the latter place and the
Graving Dock.

If now we give weights to the computed wave lengths corresponding to the three
stretches considered between Cape Ray and the Graving Dock, according to the number
Of seconds occupied by a wave in passing over each space, and divide the sum of the
resulting products by the mean length of a semi-tide day = say 44-700 seconds, we
find that the whole length of the wave occupying the space between the two extreme
Points just mentioned should be :

8,799,000 X 6,120 + 493,950 X 14,580 + 2,430,000 × 24,000
44,700 , or

1,448 x 6,120 + 812-8 x 14,580 + 400 x 24,000 = 679 nautical miles
44,700

as against (198 + 265 + 220) = 683 nautical miles according to direct measurement.
The close agreement of the wave lengths thus determined tends to indicate, that on

account of the vast proportions of the lower St. Lawrence, neither a fresh water
discharge of from 300,000 to 400,000 cubic feet per second or more, nor the rise of the
bed or the contraction of the tideway, materially affect the regular propagation of the
oceanic waves in and outward according to the laws which are believed to govern the
same in the open sea, even as far inland as Quebec city. We shall see presently, how-
ever, upon further investigation, that the tide wave itself suffers some modifications in
ascending this vast estuary, the same as in all others.

In calm weather and when the mercury of the barometer stands at about its mean
height of say 30 inches, it is found at exposed points along the Atlantic coast, that the
Inean level of the tide-water lies nearly midways between the average elevations of the
two high and the two low water marks of a tide day, as shown in diagram B and, more-
Over, agrees within narrow limits with that which obtains out in the ocean.
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Hence when the elevations of the
crests and troughs of the waves are
laid off perpendicularly frow a base
line in the order of the ranges of the
tides, that is to say, if, as shown in
diagram B, theranges HL are measured
on the axis of abscissas OX, as from

______________O to G and D, and the corresponding
high and low tide levels put down as
ordinates DH, DL, a series of these
elevations extending over one or two
or more lunations, should trace out

'-, two paths, the axes CP, EQ of which
are approximately inclined to each
other at an angle PAQ = 530 8', and

e the mean tide or mean sea level will
'Iagram..B.. necessarily be sensibly a horizontal

line FB lying midways between the
two rectilinear high and low tide loci; the three lines PC, BF and QE evidently should
meet when produced at a point A in the axis of ordinates OY.

If, instead of the actual elevations of high and low water, the corresponding tidal
coefficients given in " L'Annuaire des Marées" (called "Centièmes "), which indicate the
proportional amplitudes of the astronomical tides unaffected by diurnal inequalities, were
used as abscissas and ordinates, the result would, of course, be the same. For, along the
sea-coast each coefficient bears a sensibly constant ratio to the corresponding elevation
of the high water level above or depression of the low water level below the mean level
of the sea, and hence also to the total amplitudes; but as we proceed up long estuaries,
a somewhat different state of things is found to exist. In the first place, the high water
levels rise during series of gaining tides and fall during series of losing tides, at a more
rapid rate than the corresponding low tide levels, or-which is the same thing-the
geometrical locus of the high water levels of either a series of increasing or one of
decreasing tides, has a greater inclination than the locus of the low water levels of the
same series of tides of either kind. Secondly, the astronomical tidal coefficient no longer
bears a sensibly uniform ratio to the actual tidal amplitude.

Notwithstanding this altered condition of matters, having taken into consideration
the fact that in long estuaries of irregular conformation and declivity and with a vari-
able fresh water discharge, the water levels corresponding to stated phases of the tide
wave are affected by numerous perturbations of various kinds, after having Ôonstructed
some trial diagrams with gaugings made under varying circumstances, I came to the
conclusion that with a view of acquiririg sound general notions as regards the nature
and extent of the weekly, monthly, neap tide, spring tide, high and low water or spring
and fall and other periodical variations and fluctuations of the estuary, it would be of
some advantage to provisionally represent the loci of the high and low water levels
observed at all the tide stations, in an approximate manner by right lines, previous to
entering upon closer investigations, where these can be satisfactorily made. Besides,
there are many cases where the data available for the determination of these loci leave
so much to be desired in point of accuracy as well as completeness, on account of being
derived from observations and measurements made in exposed places with the aid of
ordinary unprotected tide staffs and common watches, generally only in the day time
and often at variable intervals, sometimes by inexperienced observers, that it would be
of little use to attempt reaching results more satisfactory than those afforded by simple
straight lines.

Diagrams Nos. 1, 2, 3, 4, 5 and 6 on Il1. III.* have been constructed by means of
data affordedfirst : by the tide gauge registers, etc., kept in 1870-71, under the supervision
of G. F. Baillairgé, Esq., the late Deputy Minister of Public Works, who was then act-
ing as Assistant Chief Engineer, viz. : (a) at Fort Cumberland, head of Chignecto

SFull gize Iithograph of Ill., No. IIT. appended to official report for 1890-91.
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Channel, Bay of Fundy, and at Baie Verte, Gulf of St. Lawrence, in connection with
his survey for the projected Baie Verte Canal, (b) at Rimouski, in connection with the
soundings taken in view of the projected formation of a harbour of refuge in the vicinity
of this town, (c) in 1876, at Quebec, during the survey of the St. Charles estuary, previous
to the construction of the new docks; second: by the registers of tidal observations, etc.,
made under my own supervision, 1880-82, at Quebec and several other places above this
city in connection with the hydrographic survey of the St. Lawrence ordered by this
Department between Quebec and Cap à la Roche, only a small portion of which has been
completed in the vicinity of Pointe aux Trembles (en bas), Ste. Croix, etc.

Diagram No. 1 for Cumberland Basin, Bay of Fundy, is based on 54 flood and ebb-
ranges observed out of a total of 262 tides which occurred 17th August to 28th
December, 1870, viz., on less than one-eighth the whole number of ranges which
obtained during the interval between the said datel. The greatest deviations of the
highest and lowest mean tide levels from the average of the 54 observed, were respectively
+0·76 ft. and-0-74 ft. Least range recorded at neaps, 26-5 ft. ; greatest at springs,
47-60 ft.

Mean ratio IH of tidal intuinescence IÏÉ to portion I~H above level AB supposed to
HL

coincide with level of tideless bay, gulf or estuary = 0-484.
Mean ratio ILof tidal intumescence ILH to portion L below level AB = 0- 16.

LH
Mean ratio IL of depth - or of height + of trough L above supposed level A B of

JH
tideless bay, guif or estuary, to height of summit of wave above this level = 1.066.

In constructing diagram No. 2, I was guided by 94 ranges registered at the mouth
of the River Tidnish on Baie Verte, Gulf of St. Lawrence, between 20th August, 1870,
and lst June, 1871, out of a total of 1,132 ranges. Here the greatest deviations of the
highest and lowest mean tide levels f rom the average of the 94 determined were as great
as+ 1· 29 ft. and -1 -20ft; minimum range recorded, 0.54 ft.; maximum range, 7-95 ft.

II = 0-4634, L = 0-5366, IL = 1-159.
HL LH IH
Diagram No. 3 is for Rimouski, where the high and low tide levels of 83 floods and 59

ebbs forming 142 ranges, were registered between 22nd July and 29th November, 1870 ;
being over 25 per cent out of a total of 504 ranges. During the interval mentioned, the
Water level fluctuated at the foot of the St. Ours Lock, according to the water register
regularly kept there, between elevations 20-41 and 23-16 above datum, which correspond
to about 20-15 ft. and 22-80 ft. above the 0 of the present Montreal Harbour Commission-
ers' gauge at Sorel. The vertical displacements of the geometrical loci of the crests and
troughs of the tide waves caused by these variations in the fresh water discharge, were,
however, too small to permit of distinguishing them from the effects of diurnal line
qualities, swells raised by winds, etc. The loci shown may be assuned to correspond
approximately to a mean river level 21-3 ft. above the zero of the Sorel gauge.

The greatest deviations of the highest and lowest mean tide levels from the average
of the 83 flood and 59 ebb, in all 142 mean tide levels, that were determined are +
2:30 ft. and -2-05 ft.

Maximum range recorded =15-2 ft.
Minimum range recorded = 3-1 ft.
Mean of the 142 ranges recorded= 9-13 ft.
TH IL IL

=0-5901, =0-410, = 0-695.

Diagrams Nos. 4, 5 and 6 show approximately the sitions of the loci at Quebec,
foot of St. James street, Pointe Platon and Grondines, for river levels at Sorel corres-
Pouding, on an average, to 20-50 ft., and 26.50 ft. above the 0 of the Sorel gauge, as,
shown on diagram No. 7, or to elevations 20·55 fé. and 25-55 ft. above datum.
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These diagrams are respectively based on 380, 261 and 414 high, and 371, 251 and
416 low water levels observed and registered 27th April to 4th December, 1882, viz.,
during 7j lunar months, out of a total of 444 high and 444 low tide levels, while the
river stood at heights varying between 20-0 ft. and 27-5 ft. above the 0 of the Montreal
Harbour Commissioners gauge at Sorel, or 20.05 ft. and 27-55 ft. above datum.

On diagram No. 6 have been added: the loci of the high and low water levels ob-
served at Quebec during the winter of 1876, viz., 1lth February to 26th April, while the
waterway was partially blocked up by ice from the mouth of the River Chaudière-
about 7 miles above the LAvis Graving Dock-westwardly.

TABLE I.

CHARACTERISTIC RESULTS OF TIDAL OBSERVATIONS MADE AT QUEBEC DURING" THE
WINTER OF 1876.

Feet.
Maximum flood range observed 25th February after persistent

westerly storms ..................................... 20-9
Maximum ebb range observed 8th March after persistent east-

erly storms.......... .............................. .20-0
Minimum flood range observed 19th. March, with westerly

storm ........................... .................. 6-9
Minimum ebb range observed 19th March, with westerly storm 6-6
Mean range of floods during complete lunar month (No. 1)

commencing 26th February and ending 27th March, (all
tides observed by night as well as by day)............... 15-42

Mean range of ebbs during same lunar month (No. 1)....... 15-39
Mean range of floods during complete lunar month (No. 2)

commencing Marcb 27th and ending April 25th, 1876, (all
tides observed day and night)......................... 15-29

Mean range of ebbs during same lunar month (No. 2)....... 15-29

TABLE Il.

RESULTS of Tidal Observations made between Quebec and -Grondines during the Season
of Navigation of 1882, viz., 1st May to 4th December.

pointe-Grondine.

Feet. Feet. Feet.

Maximum ranges observed (non simultaneous)............. .. .. 199 14'30 9*37
Minimuum do do .................... 9-0-0 3-30
Mean range during the complete lunar mnonth, May 19 to June 18,1

1882, with river level at a mean elevation of -fee e
Sorel gauge...... .............. ....... . . . . 1341 (a) 10-85 5,34

Mean range during the complete lunar month, October 13 to Nov-i
ember 12, 1882, with river level at a mean height of 2C-6 feet
above0Sorelgauge .... ........... ................ ..... 13-95 (b) 11-83 7·33

Corresponding amplitudes of ordinary spring tides with river at
23 feet, Montreal Harbour Commisioners' gauge at Sorel .... 18.00 14*00 8. 10

Corresponding ranges of ordinary neap tides, with river at 23 feet
per Sorel gauge......... .. ........... ..... ............. 11'00 9-40 5-20

Approximate average, rise or fall, of tidal atream in estuary, due to
corresponding variations of one foot in river level at Sorel, be-,
tween the heights of 20·5 feet above the 0 of the Sorel gauge. 0-2 016 0-8

Average range of floods for six lunar montha, commencingi My
19, and ending November 12, 1882, the mean elevation of
river at Sorel being 23-17 feet..... ............ ........ 1375 (c) 11-46 6-51

Average range of ebbs for sane interval of six lunar months. and
uean elevation, 23·17 feet of river at Sorel, per Montreal
Harbour Commissioners'gauge.............. . .......... 13'83 (c) 11-52 6'52

(c) These ranges based on (a) and (b). Number of observations available insufficient to permit of
establishing inean for six ionths iii the ordinary way.
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It appears f rom the above statement that because of the general lowering of the
stream by (5·9 x 0-18) = 1 06 ft. which took place at Quebec between the end of May
and the beginning of November, 1882, viz., from an average monthly level corresponding
to a river surface 26·55 ft. above datum at Sorel, to one corresponding to a river surface
5-9 ft. lower, and at an elevation of 20·65 ft. opposite this town, the mean monthly tidal
range increased from 13-41 ft. to 13:95 ft. This rate of change, however, although not
much in error, cannot be strictly correct, for no account was taken here of the small
variation arising from the difference, as regards mean theoretical or astronomical impor-
tance, between the two monthly series of tide waves which ascended the estuary, respec-
tively, from 19th May to 18th June, and from 13th October to 12th November, 1882.

The accurate series of gaugings inade during the high and low water seasons in
1887 and 1888, go to show that for a rise of 8-20 ft. in the monthly water level at
Sorel, from about 19-45 ft. to 27-65 ft. above datum, the general mean monthly tidal
amplitude at Quebec decreases from 13-60 ft. to 13-30 ft., viz., 0·30 ft.
But, for reasons stated in a subsequent chapter of this report, we may 'consider
that the depths on sill of lock No. 5 at the head of the Lachine Canal, where the river
is open all the year around, vary with the discharge much about the same in winter as
in summer, and as these average depths for lunar months Nos. 1 and 2 (1876), above
defined, were respectively 10' 9" and 12' 3", the mean of which is Il' 6", it follows that
the average discharge during the said winter months was not much inferior to
the mean summer discharge. Hence it would appear that the greater portion of this
comparatively large increase of, say, 15-34-13-60 = 1-74 ft. in the general mean
monthly tidal amplitude during the winter season is due to the resistance offered by the
ice to the free passage of the fluvial wa.ve to the westward of Quebec harbour, in
which part of the estuary a friction head is generated by the tidal streams rubbing
against the underside of the ice crust.

During the open- season, for an increase of 1-74 ft. in the range or amplitude the
low water level sank, on an average, only about (174 x 0-09) = 0-1566 ft., while the
high water level rose (1·74 x 0-91) = 1-583 ft. During the said lunar months Nos. 1
and 2, when the river was covered by an ice crust above Quebec, the average monthly
high water level appears to have been approximately 0-7 ft. higher than that which
obtains with the same fresh water discharge during the summer season, while the aver-
age monthly low water level had fallen 1-0 ft. lower than the corresponding water level
in summer. The reason of this probably is that, in general, during the winter season
less tide-water is admitted and retained in the estuary above Quebec, while it is covered
by an ice crust, than in summer when it is unobstructed by ice.

Diagram No. 6 shows at a glance (see Ill. III.) that when the tidal undulation
passes opposite the ancient capital, it partakes already much more of the nature of a
wave of translation than of that a wave of oscillation, considering that on an aver-

I H
age, about =iof its total amplitude, are above the level which the river would as-

sume if abstracted from tidal influence, or say the level of the tideless river, and only
1 LH

below it. But in how short or how long a stretch of the estuary immediately

below Quebec, or how rapidly the fluvial wave rises so much above the mean level of the
tideless stream, I am not, as yet, prepared to say. I may point out, however,
that as at Rimouski, which place is about 155 nautical miles below Quebec city,
6 IIH

= = of the tidal intumescence rose above the supposed mean level of the tideless

estuary, as shown on diagram No. 5, it may be inferred that the fluvial wave is nearer to
being a regular wave of translation than one of oscillation, for less than one-fifth of the total
wave length of 683 nautical miles between Cape Ray and the Lévis Graving Dock above
referred to (see page 73). This is probably one of the reasons of the close coincidence
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of the computed with the actual wave lengths. Again, it must bè remembered that when
the depth H is considerable in comparison to the velocity U of the stream and the height h
of the undulation, its rate of propagation must be nearly the same whether it be a wave
of translation or one of oscillation; the rate of the former being in general equal to
/g (H+h) - U and that of the latter to I/g I.

Above Quebec a small portion of the fluvial wave continues to descend below the
level of the tideless estuary, as far as Ste. Croix on the south shore or Cap Santé on the
north shore, and thenee westward up to the point where all trace of tidal influence is
lost, (in the vicinity of ContrecSur or Verchères, or even further up), the whole of the
tidal intumescence is formed and propagated entirely above the level of the river, the
same as in all ordinary simple waves of translation.

While advancing in this, the shallower, steeper and more contracted and obstructed
part of the estuary, the undulations naturally become much shorter and somewhat
steeper and the rate of propagation is steadily decreasing, until finally both length and
amplitude are reduced to 0 and the velocity to a minimum, at the extreme western limit
of the maritime portion of the 8t. Lawrence above Lake St. Peter. Although the
fluvial wave continually decreases in length and steepens, while from a perfect wave of
oscillation in the Gulf it is being transformed so as to become a regular wave of trans-
lation some thirty miles above Quebec harbour, the said wave has not, according to
Admiralty chart No. 2516, apparently lost much, if any, in amplitude or range when
it reaches.this city.

The port of Quebec appears, therefore, to posass all the natural advantages gener-
ally afforded by tidal harbours, nearly to the fullest extent possible on the St. Lawrence,
besides which, it is also free from the very serious perodical troubles which are caused in
some localities situated further up stream, by spring floods and other sudden and irregular
fresh water fluctuations, and ice jams and shoves. It is not to be denied, nevertheless,
that the lower portions of the city are exposed to be flooded for a short time at high
water, when very high spring tides are accompanied by violent north-easterly storms.
On the 8th of May, 1874, many vessels were much damaged in their winter quarters
by ice jams, owing to the sudden departure of the ice bridge caused by the pressure of
the freshet waters against the key of the bridge above the River Chaudière and the
ramming operations of steamers ; but such ice jams, &c., are of comparatively . rare
occurrence. (See Appendices Nos. 16, 17 and 18.)

In short inlets and most estuaries of moderate length, not only has one undulation
time to make a complete evolution before the succeeding wave commences to enter; but
a large proportion of the water admitted also finds its way back to the ocean merely by
virtue of the slope assumed by the outgoing stream, so that the elevation or swelling of
the same caused, on an average, by the influx of sea water is necessarily always smaller,
than that which corresponds to the introduction of a complete tidal undulation from
trough to trough, from summit to summit, or between any two other corresponding points
of two consecutive undulations. On account of the very great length of the maritime
portion of the St. Lawrence, over 800 nautical miles from Cape Ray to ContrecSur or
Verchères, at least two undulations make their way simultaneously up the estuary; the
water brought into it by one wave cannot, therefore, flow out again without being
incorporated, wholly or in part, in the next succeeding wave, viz., in a manner to satisfy
the conditions of the established oscillatory motion. It follows, that in this vast
estuary, the mean increases in the area and depth of the waterway and the elevation
of the water contained therein which are produced by the influx of sea water, can at
no time be less than the corresponding increases which the wave of least importance
and amplitude generated in the Atlantic would bring about, viz., the wave which
has a coefficient of semi-amplitbde equal to about 0-30.

As the waves gain in importance passilg from neaps to springs, the volume of
water lodging in the estuary increases also, until the maximum elevation corresponding
to full or change of the moon is reached, when, all other things remaining equal, the
water again descends towards the mean minimum elevation just referred to until it
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attains the level corresponding to the lowest succeedings neaps, to rise again with the
gaining tides.

The greatest volume of water which can at any time lodge in the estuary under
normal conditions of the atmosphere, in addition to that which would be contained
therein, if the strean was abstracted from the influence of the tides, is that which can
be brought in by the wave corresponding to the maximum theoretical coefficient of
semi-amplitude of 118.

According to the Admiralty Charts, it is high water on full and change days,
Opposite Cape Ray, in longitude 56° west of Greenwich, at VIIh., which corresponds to 5h.
4 4m. nearly, eastern standard time, and atQuebec, in longitude 7l° 12' west, at VIh. 38m.
local time, which corresponds to 6h. 23m. when referred to the meridian in longitude
75° wesp; but it must be observed that the tide wave the crest of which passes Cape
Ray at 5h. 44m. is net the same-as that which reaches Quebec at 6.23 eastern standard
time. This latter wave is one-half lunar day or 12 hours older than the former, -that is
to say the wave observed at Quebec here referred to, corresponds to a pendular oscilla-
tion generated by the moon and sun one-half day ahead of that which is looked upon
as having produced the wave observed at Cape Ray now under consideration, viz.: two
lunar days= 48 hours, instead of only one and a-half lunar days =36 hours previous,
to the moon's meridian transit immediately preceding the time of higfrwater at Quebec.

In comparing the coefficients of semi-amplitude as deduced directly from the
tidal observations made in 1887-88 with the theoretical cofficient given in " L'Annuaire
des Marées," the difference of age between the tides of the western coast of France and
those which make themselves felt simultaneously at and above Quebec city have been
duly taken into account.

GAUGING OPERATIONS OF 1887 AND 1888.

All the tide and river gauging performed previous to 1887-88 on the St. Lawrence,
and to which reference has just been made, was effected by means of simple staffs
divided into feet and tenths; the figures denoting the feet being painted in red and the
tenths represented by stripes painted alternately blue or black and white. These
gauges had generally been put up alongside of wharves, but sometimes also anchored in
the stream, where they were maintained in a vertical position by means of chain or
other guys, made fast at the lower ends to cast iron weights or to stones put down for
the purpose.

lu no instance wëre any special precautions taken with a view of securing smooth
water around the gauge by placing it in a box or in any other way, nor was it con-
sidered necessary to note the height of the barometer in a regular and continuous
mTanner for the purpose of determining to what extent the height of the water might
have been directly affected by variations in the pressure of the atmosphere ; moreover,
the registered times could not always be relied on as being correct, within the requisite
limlits, to render the observations and measurements available for the determination of
timaultaneous water levels. Again, being in 1881-82 under the impression that the tides
atected the river at Sorel only to ai inappreciable extent, instead of sometimes as
much as 1 foot and more, as found out by actual close observation in 1884-85, I attached
little importance to the establishment of a river gauging station at a point above this
town in connection with tidal observations; hence there were no means available for
separating the rise and fall of the river level proper from the fluctuations produced by
thé tidal undulations. Finally, most of the bench marks made in the vicinity of the
gauging stations of .1881-82 have been carried away, disturbed or obliterated by the
ice, or otherwise removed or destroyed.

Therefore, notwithstanding the fact that the observations made previous to 1887,
justiTeferred to, have afforded valuable information respecting the relative tidal fluctua-
tions, local tide curves, etc., at various points of the St. Lawrence estuary, as show n above,
the results obtained could not be directly utilized in connection with the precision level-
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ling afterwards performed along the southern shore of the river, for the determination of
absolute elevations of water levels corresponding to various phases of the fluvial wave
and particular stages of the fresh water stream. Hence the necessity of undertaking more
systematic and precise tidal observations and fresh water gaugings during the high and
low stages of the river.

This work was carried out, as you are aware, during the fiscal year 1887-88; one
series of observations being made in the fall of 1887, viz., during October and a part
of Névember, when the river is at its lowest, and the other series in the spring of 1888,
when the stream carries a greater volume of water than at any other season, viz., during
the last week in April and nearly the whole of the month of May.

Tbere can be no doubt that if properly constructed self-registering gauges could
have been used at all the stations, the most satisfactory results possible would hq.ve been
arrived at in every respect; but as some 16 or 17 stations had to be established, on
account of the great cost of such instruments*, the idea of securing the necessary infor-
mation in this manner would have had to be dismissed, even if it had proved practicable
to place the apparatus simply on a firm support without providing a special house, etc.,
for it, as has been attempted by the UJ. S. C. and G. Survey, with what measure of
succeus I have not learned. But I feel warranted in saying, judging by past experi-
ene, that neither on thewharves which are available between Quebec and Montreal
for making both high and low water observations, nor at any other point on the river
shore that might be found suitable for the object in view, oould a gauging apparatus, or,
in fact, any other kind of well-finished mechanical contrivance or instrument be safely
left in position, unprotected and unwatched even for a few days, much less a month,
which is the least space of time generally required for a fairly complete series of obser-
vations.

Under the circumstances, it became imperative to devise some simple, inexpensive
gauging apparatus which would permit of attaining the desired degree of precision, in
results dependent on tidal observations and river gaugings, without running too great a
risk of losing a whole season's work by the displacement or destruction, accidental or
otherwise, of some of the gauges, or on account of some of their essential parts being
broken or put out of order, because of some mishap during the handling of the instru-
ment or at any other time, or owing to mistakes being made in reading or registering
the heights, etc., by inexperienced persons such as would, in most localities, have to be
employed in order to keep down the expense, and for other reasons not less weighty or
more easily got over.

GAUGING APPARATUS.

With the aid of illustrations Nos. I. and II.,* which explain themselves, the con-
struction, installation and manipulation of the gauge designed with a view of meeting
the various requirements just referred to, etc., will be fully understood from the follow-
ing description.

T is a wooden tube of square section 6 inches by 6 inches inside, and 8 inches by
8 inehes outeide, and of the proper length (15 to 35 feet) to reach from a point on the
bottom covered at low tide by 5 to 7 feet water or more up to, but no higher than the
top of the capping timber of the wharf to the side of which it is to be fixed, viz., by
screwing three or four straps of sheet iron j inch thick by 14 inches wide, or thereabouts,
to the tube and the wharf timbers. This tube is made of four pine boards one inch thick,
ail in one piece, planed on one side and screwed together and to a bottom piece 6 inches by
6 inches by 2 inches thick; four or five round holes 1 inch in diameter are generally pierced
in the bottom and from eight to sixteen more are put through the sides, according as the
tube stands more or less deep in the water and exposed to the action of the waves. The
smooth or planed faces of the boards are turned towards the inside, so that, there being

* The price of the improved self-registering tide gauge manufactured by M. M. A. Légé & Co., of 31
and 92 Kirby atreet, Hatton Garden, London, England, is froin M to £100, and M. M. Fauth & Co., of
Washington, D.C., U.S., ask $350 for a self-registerug apparatus similar to those made by them for the
U. S. C. & G. S. The £100 gauge also registers the height of barometer, temperature and force and direc-
tion of wind ; but not the others. .

* Ful size lithographe of Nos. I. and II accompy official report for 1890-91.
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n0 horizontal joint in any of them, nothing can interfere with the free motion of the
float, which has to move up and down in the tube. If the cutting off of such portion of
the box when resting on the bottom, as may stand above the capping timber of the
wharf, was neglected, it would surely be wrenched sooner or later out of its primitive
Position by the hawsers of vessels; in some cases fenders at least 9 inches thick had to
be bolted, one on each side of the tube to protect it. The thickness of the sides of the
tube was limited to one inch, to facilitate handling in putting it up and taking it down,
for it must be remembered that after the low water observations qre completed in the
fall, all the float tubes have unavoidably to be taken down, not only to keep them from
being crushed by the ice during the winter; but also to render them available for use at
highest water, early in the spring, before blocks of ice several feet thick, in which they
would be embedded if left standing, could be removed without incurring considerable
expense and great risk of breaking up the tubes so as to render them unfit for further
use.

The gauging apparatus proper consists of a square wooden box B, open top and bottom,
and having precisely the same cross-section as the float tube T, viz., measuring 6 inches by
6 inches inside and 8 inches by 8 inches outside and 9 inches in height. On one side are
Inounted on a horizontal hollow axle a made of ¾ inch brass tubing, plugged at both ends to
reduce its weight to a minimum: 1st, a reel R, 5 to 6 inches in diameter, constructed of
sheet iron or brass, on which is rolled a copper measuring tape or band 4 inch wide,
Weighing at the rate of 62 feet per pound when etched ready for use, and of the requisite
length to indicate the extreme rise and fall of the tide or river; 2nd, a light brass pulley
wheel P, having a diameter of 7 inches, so that when the tape t is passed from the reel
Over the wheel, and a small friction roller placed in a slit I at the underside of the box,
or simply through an oblique slit with upper side rounded off, as shown on vertical sec-
tion, it may hang down exactly in the centre of the float tube.

The tape t is hooked to a float F, having the form of a truncated pyramid with sides
inclined to each other at an angle of about 12°. It is constructed of tinned
Plate, soldered at top and bottom to hoops of round galvanized iron wire as shown, and
rneasures 5-5 inches by 5.5 at base and 6-06 inches by 6.06 at top by 4 inches in height,
Which is just sufficient to prevent the float from sinking when put in the water by itself,
Viz., independently of the tape and counterweights.

The pyramidal form has been adopted with a view of providing increased play room
lear the water surface between the float and the box, in comparison to that left at the

base of the float. in order to prevent small chips of wood, pieces of paper, etc., which
Inight find their way into the tube, from being jammed or caught between the wood
and the tin, so as to interfere with the free motion of the float, more especially in cases
where it might be found to be unsafe to put up the float tube in a perfectly vertical
position.

In the centre of the lower base of the frustum of the pyramid is soldered a brass tube
k 0-066 foot or about ¾ inch in diameter and 1-78 inch in height, the top of which is
connected with the upper base by an envelope of tin soldered to the square iron wire
hoop around this base and to the upper end of the tube, so as to form a hermetically
closed vessel with a cylindrical opening in the centre; this opening is filled with water
UP to the 0 point of the tape when the gauge is ready for use, and it affords a passage
for rain water and small heavy objects dropped inadvertently into the float tube, which
Would permanently diminish the buoyancy of the float.

The float F is loaded at its underside by means of a sheet of lead having as narly
as Possible the same form and area as the lower base to which it is soldered, so that
when the spring clip c, with lead stretching weight w, weighing in all (without discs)
1 pound and 10 ounces-26 ounces-is attached to the tape and the latter hooked to the
arched cross bar m provided for the purpose at the upper end of the brass tube, the
Underside of the spring hook n which coincides with the zero point of the copper band
Inay be exactly at the water surface.

Four buttons b screwed, one on each of the four sides of the gauge box near its
base, serve to prevent it from being shifted laterally when once placed fairly over the
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float tube, and two counterweights c, c2, consisting of brass tubes filled with lead, are
inserted in the side of the box opposite the pulley wheel, to prevent the apparatus from
being unwittingly canted over towards the other side and in order to facilitate the
carriage of the same by hand.

Thirty-five to forty loose circular dises of lead d, of the weight of one foot of tape
and having small holes pierced through them near the circumference, accompany each
stretching weight W, which is scooped out in the centre for part of its length to afford
room for slipping the dises over a cylindrical brass rod j secured to the weight. These
discs are required for keeping the zero point of the copper tape constantly in the plane
of the water surface, viz.: by adding one dise to the weight for each foot of fall and
taking one off the saine for each foot of rise of the tide ; the number of such dises on the
weight W having always to be equal to the number of feet of tape hanging below the
top of the brass index bar i serewed to the sides of the box, as shown in the illustrations.
A scale is engraved on the face of the weight W on both sides of the brass pin, each
division of which is equal to the thickness of a dise, so that the total number of discs in
use may be ascertained at any time without counting them one by one. As the area of
the float opposite the 0 of the tape is nearly 0-2 square foot and the weight of each disc
0-26 ounce, the vertical displacement of the float caused by paying out or taking up
one foot of tape is only about 0-0013 feet, an insignificant quantity as regards the present
object.

The size of the weight W and strength of the copper band t, or rather its thickness
if it be admitted that j inch is the least width compatible with a plain graduation and
proper facility for changing the position of the clip before it has risen quite up to the
wheel, while the tide is ebbing or after it has descended about one foot below the centre
of this wheel during flood tide, without risk of obliterating the divisions in a short time,
are regulated by the following considerations, viz., 1st, the force necessary to overcome
the friction generated between the band and pulley wheel, etc., should be smaller than
that which would permit of the float being raised or lowered in any position to a greater
extent than say 0.005 ft. without attempting to regain its original place; 2nd, the tape
must be sufficiently taut to indicate the correct depths of the water surface below the
top of the index bar i, and strong enough t bear repeated winding and unwinding, etc.,
often, by not over-careful observers, for weeks together without easily kinking and
breaking. I may state, in this connection, that a band of only half the thickness of that
described above, and weighing at the.rate of 124 ft. per pound, instead of 62, was found
to be too slight and weak to stand much handling. On the other hand, I believe a
weight of somewhat less than 26 ounces, say 14 pounds, would answer the purpose better,
for, besides causing less friction it could be kept securely in position along the tape by
means of a spring clip of smaller holding power than that used, and which would be
easier to manipulate.

An opening is made in the side of the box opposite that un which the wheel is
mounted to let in the light required for making correct readings opposite the index bar.
This opening is disposed so as to permit of transferring the wheel reel, together with
weight and tape, f rom one side to the other in case it should be found necessary or
advantageous to do so for one reason or another; in such event, the counterweights ec.,
have also to be taken out and pushed into the holes provided for them in the opposite
side of the box.

When the gauging operations are suspended or completed, the clip and stretching
weight are removed and secured in place in the opening opposite the wheel, as shown on
illustration.No. I., by passing the hollow axle à through a hole bored at the upper end of
the weight; the float is then drawn up in the box, the tape being wound up simul-
taneously on the reel, which is now prevented from unwinding by locking it with the
brass bolt F.

As the whole apparatus, complete, weighs but 14J pounds,* and is balanced so as
to hang fair when taken hold of by the handle G, it can be easily carried by the gauge
keeper from the wharf to his residence, usually close by, and brought back when again

* Total weight of gauge, packed in case for transportation over long distances, 27J lbs.
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Wanted. There being absolutely nothing left on the wharf which might be stolen,
maliciously broken or put out of order by being played with, besides the bare float tube
which should be covered to prevent chips or other light refuse from being thrown into
it, there is a fair prospect of a complete series of accurate measurements, etc., being
secured, extending, say over one month or more, at a comparatively moderate outlay,
provided, of course, the observers will discharge their duties faithfully.

I calculated at first to erect all the float boxes in a truly vertical position, in which
event no correction for inclination would have been required, but, on more mature consider
ation, I became convinced that the danger of having the tubes carried away or displqced
by steamers or other vessels, etc., and consequent risk of the whole season's work being
Spoiled-not to mention the extra expense-were so great, that this course however
desirable in other respects, could not be uniformly followed-hence many tedious correc-
tions had to be applied to most of the gauge readings. These corrections were based on
accurate measurement, of the inclinations of the tubes to the horizon, made with a
clinometer and on the depths of the zero point of the tape below the top of the index
bar corresponding to the respective inclinations; these depths were determined with the
aid of the vernier pointers attached to the foot of the perfected levelling rod used ; a short
wooden tube having been held for the purpose in inclined positions in a tub partly,
filled with water.

The following displacements (elevations) of the 0 point have been determined for
declinations from the vertical proceeding by whole degrees from 0° to 100.

TABLE III.
Feet.

1° For float tube, vertical: displacement = .............. 0.000
20 do declined, 1°, 0 raised= ........... 0·004
30 do do 20, 0 do ............. 0-007
40 do do 30, 0 do ............. 0.009
5° do do 40, 0 do ............. 0·010
60 do do 5°, 0 do. .......... 0-011
70 do do -60, 0 do ............. 0.012
80 - do do 70, 0 do ............. 0.013
9° do do 80, 0 do ............. 0-014

100 do do 90, 0 do ............. 0.014
110 do do 100, 0 do . ............ 0015

Two continuous corresponding series of tidal observations and river gaugings, cover-
ing each a complete lunar month and a few days to spare, were made at 17 points be-
ween the Lévis Graving Dock and the village of Laprairie: one during the low stage of
the St. Lawrence in October and November, 1887, and the other between the end of
April and the beginning of June, 1888, when the river is at its highest.

Box and float gauges, such as that just described, were used for observing the tidal
fluctuations at the first seven stations above the harbour of Quebec, where the ampli-
tude of the fluvial wave was considered too great, to permit of the observations being
conveniently and correctly made at all times without the aid of such apparatus, whether
in a sheltered or an exposed situation. Besides these a box gauge (No. 8) was also put
up at the Laprairie wharf which is struck to a greater or less extent on every side by
the waves raised by winds.

The tabular statement which here follows gives the relative positions of the tide
and river gauging stations, the kind of gauge used at each station with its declination
from the vertical, and also particulars respecting numbers of observations made, etc.

[1891J



55 Victoria.

0

3

o

0

o -

t

-o

0O

00

-e

Sessional Papers (No. 8.)

IC >
. r-

2 5

A. 1892

o ~

t. I.-o O
m t.o

c cm CD "I -cq m L[ 19 t-

[1891]



55 Victoria. Sessional Papers (No. 8.) A. 1892

RESULTS OF TIDAL OBSERVATIONS AND RIVER GAUGING OF 1887-88.

Appendix No. 13 to this report contains 16 tables, Nos. I to XVI., of results
deduced from tidal observations made in 1887-88, during high and low. stages of the
River St. Lawrence, at eight of the gauging stations established on the shores of the
estuary, together with corresponding theoretical data. These tables of comparative
results comprise each two series of gaining tides: Nos. I., III., V. and VII., and two of
losing tides : Nos. II., IV., VI. and VIII., with the exception of No. VIII. for Champlain
station, where only three complete series of tidal observations were made in the fall of
1887, and Nos. II. and V. for the River Chaudière station, where less than two consecu-
tive series of observations were completed in 1887 and the same in the spring of 1888.
The said eight series of observations cover two complete lunar months, viz., Nos. I., IL.,
III. and IV., the month in the low water season of 1887, from 12th October to 10th
November, and Nos. V., VI., VII. and VIII., the month in the high water season of
1888 from 4th May to 3rd June.

The contents of most of the columns, if not all, are described at such length in the
headings, as to call for no further explanations. It is necessary, however, to make
special reference to each one of the three sets of eastern standard civil times of high
water which have been computed for Quebec. Moreover, a brief description showing
the nature of the theoretical or astronomical tidal coefficients, " centièmes," and the uses
to which they can be put may not prove superfluous.

The first of the three series of eastern standard times of high water entered on the
graving dock table are from the printed Quebec tide tables, for years 1887 and 1888,
Which have been issued by Mr. Archibald McCallum, who keeps a depot of chronometers
and other nautical instruments, charts, etc., in St. Peter street of the said city. The
Quebec time of high water, a.m. or p.m. for any given date, appears to have been arrived
at by Mr. McCallum by adding sometimes to the corresponding a.m. or p.m. time of high
water at London Bridge, as per tide table contained in the Nautical Almanac, and occa-
sionally, for no apparent reason, to the times of high water at London taken out for a
'half day anterior to that which corresponds to the Quebec time sought, the difterence
between the respective establishments of the ports of London and Quebec, or, which is
the same thing, the difference between the observed times of high water at equinoctial

F. M.
SYzygies in the said ports, viz. : 2 7 at London, as per McGregor's Seaman's Almanac,

If. M.
and 6 38 at Quebec, as per Admiralty charts of the St. Lawrence and the St. Law-
rence Pilot.

For example, the Quebec time of high water in the forenoon of 12th October, 1887,
No. 2 of series No. 1 of tides observed, was obtained thus, by Mr. McCallum :

H. M.
Time of high water, afternoon, 1 lth October, at London Bridge. 8 53

H. M. H. M.
Add (6 38 - 2 7)or.................................. 4 31

Time of high water, Quebec, 12th October, forenoon, as per
McCallum's tide table for 1887....................... 1 24

NOTE TO TABLE IV.
At all these stations the observations were made invariably by the time of longitude 75° west of Green-

wich, known as "Eastern Standard." On the south shore of the St. Lawrence the observers could easily
comPare their watches once or twice a week, or more, with the station clocks or regulators of the Canadian
Pacific Railway. At the Graving Dock, Chaudière and St. Nicholas stations, on the south shore, correct
tiie was obtained from Quebec city nearly every day by telegraph, railway or steamboat. At Pointe
Platon a properly regulated marine chronometer was relied on for supplying correct standard time, and at
St. Jean des Chaillons the watch used was compared with this chronometer by telegraph twice a week,
besides which time was here also obtained twice a week fron Quebec by steamboat. At the stations
between Three Rivers and Montreal the time used was also kept as closely as possible coincident with

eastern standard." by comparing the time-pieces with steamboat and railway clocks as often as prac-
ticable, on an ave a twice a week. It is believed that between Sorel and Quebec the maximum error mthe tune as corrected did not exceed one minute ; above Sorel where accuracy was of much less importance
than at the tide stations further down stream, the error may reach 5 minutes.
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This method is frequently followed in computing approximately the local time of
high water in ports along the sea-coasts. I may remark, however, that as Mr. McCal-
lum heads his tables " Standard Time," he should deduet 15 minutes from results such

H. M.

as the above, which would have reduced the last total to 1 9. But then, on the other
hand, if the time, H. W. at F. & C., given in the Nautical Almanac for London Bridge,

H. M. H.M. H.M.

viz.: 1 58, had been used instead of 2 7, 1 18 would have been arrived at instead of
H. M.
1 9. Moreover, the lunitidal intervals vary also with the height of the river or the
fresh water discharge, to the amount of some 15 minutes or more.

Again, the Quebec time of high water in the afternoon of May 27, 1888, No. 30k,
series No. VIII. of tides observed, was arrived at thus:

H. M.

Time of high water, afternoon, 26th May, 1888, London Bridge. 2 43
A dd (6.38- 2.7) or..................................... 4 31
Time of high water, Quebec, 27th May, evening, as per

McCallum's tide table for 1888 ..................... 7 14

Here the London Bridge time of high water for a half day anterior to that which
corresponds to the Quebec time sought, was apparently used for computing the time
marked in Mr. McCallum's table.

It is, of course, quite possible that some of the- times calculated by Mr. McCallum
have been entered opposite the wrong dates, or in the wrong columns; but which
are propeily and which wrongly entered cannot easily be made out.

On account of the great distance inland from the Atlantic coast to the port of
Quebec-say 685 nautical miles-the tide wave, of which the summit reached. Quebec
city, 12th October, 1887, at about 1h. 24m. a.m., was, as already explained in another
part of this report, one-half day older than the wave of which the summit passed
London Bridge at 8h. 5m. p.m., 11 th October. Hence, for the purpose of transferring
the tidal intervals computed for the port of London to the sea-port of Quebec, it
becomes necessary: 1st. To increase the establishment of the last named port (Quebec)

H. M.

by 12 25, the average duration of a half tide day, which brings the establishment in
H. M.

question-say to (6-24+12-25) = 18 49 for the low water season, and to (6-09 + 12-25)=
E. M. H. M.

18 34 for the high water season; 2nd. To add from (18-49 - 1-58)= 16 51 to (18-34 -
H. M.

1-58) =16 36 to the computed time of high water at London Bridge taken from the
Nautical Almanac, either for the first half day preceding that for which the time of high
water at Quebec is sought, or for the second half day previous to the said Quebec time,
if found requisite in order to go back a full half day beyond the first anterior London
time of high water; 3rd. To add, say 10 minutes for the 5 hours difference of longtitude
west from London to Quebec; 4th. To subtract 15 minutes from the local time so
obtained to convert it into eastern standard time. A rational mode of determining
approximately the eastern standard time of high water at Quebec, for 12th October, in
the forenoon, by using the ordinary establishments of the ports of London and Quebec,
in connection with data from the tide cables of the Nautical Almanac, is as follows:-

H. M.
Time of high water, forenoon 1lth October, 1887, at London

B ridge .......................................... 8 10
Add (6-38 + 12-25 + 0-10) - (1.58 +0.15)= ................ 17 00

25 10
D educt . ............................................. 24 00

Approximate standard time, high water at Quebec, 12th 1 10
October, a.m .................................... J

86 [1891]

A. 1892



55 Victoria. Sessional Papers (No. 8.) A. 1892

We can, however, arrive at more satisfactory results by using the mean luni-tidal
iltervals for different seasons of the year in connection with the times of high water,
Calculated either for London Bridge or some other European port.

The second of the three series.of eastern standard times of high water, entered in
the Tables of tidal fluctuations'at the Graving Dock, is based on the times of high water
Which are given in "L'Annuaire des Marées" for the port of Brest in France. To
these times corrections have been applied, in the vicinity of the quadratures, as was
shown to be necessary, by Mr. Gaussin, a celebrated French hydrographic engineer, who
ruade searching investigations in reference to this matter.

The difference between the mean luni-tidal intervals of the ports of Brest and Quebec
H. M. M.

increased by 12 25, plus 10 increase in time of moon's meridian«passage for nearly 5 hours
differrence of longitude west, and less 15 minutes difference between Quebec (local) and

H. M. . M. . M. M. H. M.
Eastern standard times, 6 24-3 24 + 12 25 + 10-15=15 20, lias been added in each case

to the time of H.W. at Brest, taken for the half day anterior to that which corresponds
to the time sought for Quebec.

Taking again the forenoon tide of l2th October, 1887, as an e0xample, we have:
H. m.

Time H.W. at Brest, forenoon, 1lth QOtober, 1887....... 10 0
H. M. H. M. H. M. H. M. H. M.

Add (6 24+12 25+0 10)-(0 15+3 25) or...... ...... ... 15 19

25 19
D educt ............................................ 24 0
Standard time H.W., Quebec, 12th October, A.M......... 1 19

The times computed in this manner agree best, on the whole, with the observed
times of high water at Quebec and the other tide stations.

By substituting the London Bridge times of the Nautical Almanac, which have been
corrected for semi-monthly inequalities by the Hydrographie Offlee, for the Brest time of

il. M.
high water, and using the corresponding mean luni-tidal interval, viz., 1 26 in place of
H. X.
3 25, we arrive at the time of high water of the same forenoon tide, as follows:-

H. M.
Time of R.W. at London Bridge, forenoon, 11 th Oct., 1887 8 10

'Add (6-24 + 12-25 + 010)-(0-15 + 1-26), or......... . .... 17 18

Total.................................. 25 28
D eduet ........................................... 24 0

Standard time H.W., Quebec, 12th October, A.M ........ 1 28

As already stated, in computing the times of H.W. during the high water season,
it is evidently requisite to use the corresponding mean luni-tidal intervals; these are
froms 10 to 20 minutes smaller than those which obtain during the low water season at
all points between Quebec and St. Jean des Chaillons inclusive, above which place they
appear to be greater; but this apparent excess may be due to irregular fluctuations caused
by winds and freshets.

In passing from the very high stage of the river in the spring to low water in the
fail, the mean luni-tidal intervals which obtain at the gauging stations of the St. Lawrence
should be gradually increased as far up as St. Jean des Chaillons, say in direct propor-
tion to the relative decrease in the elevation of the river at Verchères.

Although the computed times entered in the tables of tidal fluctuations may be
considered to agree, on the whole, sufficiently well with the actual or obeerved times of
high water for most practical purposes, the concordance cannot be called perfect ; the
disagreement between the two sets of times being especially noticeable about the times of
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the moon's quadratures. Greater precision can be arrived at iii the preparation of high
water time tables by employing for the computation of the said times, the formula:

H = p + C+ E-19 minutes,
where:

H denotes the time of high water sought,
p denotes the time of the meridian passage of the moon at the port under con-

sideration immediately preceding the time H,
C denotes a function of the distance of the sun and moon from the earth, the

declinations of the said heavenly bodies, and the difference between their
right ascensions which obtains l days previous to the passage corres-
ponding to p, and

E denotes the establishment. of the port.
In order that the more accurate results referred to may be successfully calculated

with the aid of the above formula, it is necessary to have at one's disposal continuous
series of reliable observations such as those made in 1887-88, extending over a number
of seasons.

In the meantime, the times of high water computed, as above indicated, may be
corrected with soie benefit according to the empirical rule laid down hereunder which
has been deduced from diagrams Nos. IY and V.*

These diagrams were constructed as follows, with the aid of the data available
The lengths of the semi-tide days, H. W. to H. W., according to the times of high
water printed in " L'Annuaire des Marées " for the port of Brest, which, as already
stated, appear, on the whole, to agree best with the times observed at the Graving Dock
gauging station, were laid down consecutively as abscissas along a right line to a scale
of 40 hours per inch, and the differences between the said observed St. Lawrence times of
H.W. and the computed times based on those calculated for Brest and London Bridge
were plotted as rectangular ordinates; one inch being allowed for 20 minutes. On
account of the smallness of the scale, the same abscissas could be used without perceptible
error, in connection with the St. Lawrence times of high water based on the London
Bridge times, as well as in connection with those based on the Brest timne.

The diagrams show:
lst. That the greatest diurnal differences betweei the computed and observed times

of high water, arising from the daily variations in the action of the moon when not in
the equator-which are usually not taken into account in computing such times-
amounts, in the low water season, to 36 minutes at Quebec (see Nos. 12k and 13, Series
No. 11, of tidal fluctuations at Graving Dock, Appendix No. 13), and to 55 minutes at
Batiscan (see Nos. 13 and 13ý for Batiscan, Appendix No. 13), and, in the high water
season, to 41 minutes at Quebec (see Nos. 36 and 36J for Graving Dock, Appendix No.
13), and 85 minutes at Batiscan (see Nos. 17J and 18 for Batiscan, Appendix No. 13);
the tide attaining its full height sooner when the amplitude is greater and later, when
it is less than that of the mean semi-diurnal wave.

2nd. That on the days of quadrature, or one day ahead or one day after the said
days, the observed times are from 20 to 60 minutes greater or later than the computed
ones, the whole of which difference, rolled up in from two to three days, disappears again
in a similar short space of time. Also, that during the remainder of the lunar month,
viz., from about one day preceding one quadrature up to within a day or so of the
following one. the observed times are, on an average, from 5 to 15 minutes smaller than
the computed ones or in advance of the same, on an average, from say 5 minutes at
Quebec during the high water season, to 15 minutes at Batiscan during the low water
season.

The approximate times computed for the Graving Dock station, harbour of Quebec,
may be amended by applying directly the following empirical rule, based on the rectilinear
loci of average high tide hours drawn in red on diagram No. IV, and those calculated for
stations to the westward of Quebec can also be amended with some advantage by

Fuil size lithographs of these diagrams are annexed to official report for 1890-91.
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applying the corrections indicated below to the times of the tides which correspond, as
shown by the reference numbers to the particular Quebec tides pointed out in the said
rule. (See diagram No. V, for Batiscan station.)

To correct the approximate Graving Dock times of higli water:
1st. Retain without change the third and fourth times, (such as Nos. 12 and 12J in

table No. V, which here follows, and in table I of Appendix No. 13), preceding the instant
of quadrature of the moon, as well as the sixth and seventh succeeding times of high
Water (such as Nos. 16 and 16).

2nd. Add to the seven intervening times (Nos. 12 to 16) taken consecutively from
either end, 8, 16, 24, 24, 24, 16 and 8 minutes.

3rd. Deduct 6 minutes from all the following times up to the fourth anterior to the
next quadrature, exclusive (Nos. 17 to 26j).

The results obtained by making such corrections are shown hereunder in the cases
of the Graving Dock and Batiscan tide-gauging stations, for the low and high water
seasons.

[1891]
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TABLE V.

Low WATicR, SEABON 0P 1887.

G'raving Dock Station. Batiscan Station.

C * ceÂ *

> >

H. M. IMin. Min. H.M. Min. Min.

10 10

10 39

il il

11 46

12 19

12 57

1 35

2 14

2 49

3 28

3 55

4 24

4 50

5 15

5 38

6 0

6 22

6 44

7 4

7 27

7 48

8 10

8 32

8 53

Forw'd.

90

3 3'

il 3

6 1o

28 4

12 12

35 11l

5 111

15 17

11 11l

8 8

18 12

5 1

124 6½

104 44

22 16

124 64

13 7

11 5

2 5

12 6

44' 14

12 6

0 6

5 1

274 174

1 33

2 2

2 35

3 10

3 43

4 21

4 59

5 37
6 12

6 51

6 56

7 47

8 13

9 1

9 23

9 45

10 7

10 28

10 50

il 33

Il 55

12 16

3;

21

44

4,

56

15

25

5

14

24

16

26

9

1

4

201

11l

3

8

13

20

20

32

1

17

5
14

4

2

10

20

il

7

2

3

14

5

-1
4

-1

4ý

1

2

24

3

3½
4

44

'5

6

64

74

78

HicH XVATEIt, SEASON 0F 1888.

Graving Dock Station. Batiscan Station.

e~ 0 - -éà -0 i

Eýe 2r. ý e

H. M.

9 30

9 54

10 28

.l 3

il 42

12 16

12 54

1 28

2 2

9 3 9 2 35

6 0 9 3 12

8 2 10 3 38

8 2 106 4 5

343 218 1...... ..

[1891]

Min. Min.

.. .

. . . .. . . . . . ..

2 2

13 5

15 1

29 5

7, 17

47 23
12 4

31 23

1 7
177 5

177 111

H. M.

1 21

1 45

2 19

2 54

333

4 7

4 45

5 19

5 53

6 26

7 3

7 29

1756

Min. Min.

..........

........ .........
........ ........

31 31

7 7

12 4

19 17

1.5

5, 35

34~ 18

46' 38

19 19

50 50

17 23

* 271 33

* 372f 296

A. 1892
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TABLE V-Continued.

Low WATER, SEASON OF 1887.

Graving Dock Station. Batiscan Sti

H.LM. Min. Min. H.M. Min.'

Over.. 274 174... 343

9 151 9 6112 38 10!

9 43

10 6

10 39

1114

11 52

12 26

16

1 42

2 21

254

3 31

3 56

4 23

4 49

5 7

5 26

5 43

6 0

6 16

6 31

6 47

7 1

Forw'd.

1

18

33

2

33

21

24

10

23

0

5

9

8

0

4

5

0

18

17

22

9

7

8

2

23

0
1

6

5

6

2

1

1 6

1 29

2 2

2 37

3 15

3 49

4 29
5 5

5 44

6 17

6 54

7 19

7 46

8 9

830

8 49

9 6

14

3

22

70

15

35

20

69

20

37

2

5

12

5

13

4

12

18 12 923 26

33 26 9 39 19

22 16 9 54 20

13 7 1010 13

13 7 1024 17

581 386 806

ation.

zl HIGH WATER, SEASON OF 1888.

Graving Dock Station. Batiscan Station.

Min. H.M.

2181.

4 l 4 31

14 11 4 52

3 12 512

14 12 5 30

+ 54 13 5 481
9 6 41
l 14 6 21

4 14J 6 36

53 15 6 52

12 15½ 7 7

37 16 7 23

2 16 7 38

1 17 7 54

6 17½ 810

11 18 8261

7 18½ 842

2 19 9 0

6 19j 9 18

20 20 9 43

13 20½10 56

14 21 1037.0
7 21fl111

il 22 11 49

533 ...... . .
[1891]

Min.

1771

8

4'

3

4

6

3

9

3

8

1

11

8

10

10

18

8

0 -

Min.

iii

13

2

3

5

2

0

3

3

3

2

5

2

4

4

12

2

H.M.

8 21

8 43

9 3

9 21

9 39

9 55

10 12

110 27

10 43

'10 58

11 14

11 29

1-1 45

12 1

12 17

12 33

1251

Min.

372

31

13

10

30

20

44

13

38

9

50

6

19

46

16 10 1 9 1 7

+ 4 4 1 34 32 32

7 7156 15 15

12 4 228 62 + 54

1l 15 3 2 33 17

18 6 3 40 47 23

360990 842

91

A. 1892

Min.

296

37

2

19

4
12

24

14

38

7

32

15

44

0

32

+ 53

13

52
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TABLE V -Cocluded.

LQw WATER, SEASON OF 1887.

Giraving

H. M.

Over ...1

7 16

7 31

7 46

8 2

8 17

8 33

8 49

9 7

9241
9 50

Totals.

Means.1

92

on. Batiscan Station.

HIGH WATER, SEABON OF 1888.

Graving Dock Station. i Batiscan Station.Dock Stati

Min.

7

18

12

2,

16

2

10

14

677

12'

[1891]
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n~Î --- 0~

ro~

Lin. H. M. Min. Min. H .Mn i.H .M.Mn

11039 8 14>

121054 12 6 M l g2 48 24
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6 11125 15 92441 0 255 Oi3
8 81140 1 5 ...... 5 w 2 27 2 . 2

111 56 17 il11 7 S 568 21 2

4 12 12 17 232532 8 23 il 1

4 1230 16 10 26 4 2 10 4 1 42 2

20 12 47 -32 382646 8 81 10 4

8 113 1 1 13 4 1 4 52 30 24
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. 9 . . . . . -.. 10 2 . 3 90 32

2 23 1 1 154 25 21

23 111 13 117 4 52 4 24

25 42 4 0 8 2 7 5 40 32

2407213 5-1 5114 21 51

26 4 0 10 4 7 51 12 6

.147 22 42 8 2 817 10 4

...... T27 4 51 10 4 842 30 24

........2...... .........2 8 15 3 3 9 6 15 9

28 539 10 4 9 30 39 33

..... ...... . ........ 28% 6 3 5 1 9 54 25 19

.... ... .1 .. ..... 29 6 26 7 1 10 17 53 47

........... ..... 29½ 6 49 4 10D 10 40 8 2

........ .... .. ... 30 7 13 .- l1 5 11 4 57 51
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On account of the disturbances caused by winds, in the regular propagation of the
tidal undulations in the St. Lawrence estuary, the crests of these waves passed the Grav-
ing Dock several times from 20 to 25 minutes earlier or later than indicated by the cor-
responding computed times of high water even with corrections applied, and at Batiscan
the irregularities in the passages of the successive wave summits due to winds are much
greater; the discrepancy between the observed and the corresponding corrected com-
Puted time having reached in five cases, 50 to 54 minutes.

The mean differences, however, between the observed and the corrected computed
tines of high water at the Graving Dock and Batiscan, are but 8 and 11 minutes re-
SPectively, for the low water season, and 6 and 23 minutes for the high water season,
while the mean differences between the observed and the uncorrected approximate com-
Puted times are respectively 13 and 16 minutes and 9 and 28 minutes; the ratios
between the corresponding mean differences at the two places being thus respectively:

8 11 6 23
-3= 0-61 and- =0-69, and -- = 0.66 and -= 0-82.

As morning tides are generally more important than evening tides during the month
of May, and lower or smaller in October, it follows from the remarks just made, the in-
dications of the diagrams and the figures given in the last table, No. V., that a day or
two after the moon has reached her maximum declination, or thereabouts, owing to the
diurnal inequalities high water may occur in the normal order of things during the
maonth of May, at Quebec some 20 minutes, and at Batiscan some 40 minutes earlier in
the morning than the hour that would be marked in a table of computed times, and re-
Spectively some 20 and 40 minutes later in the case of evening tides, even with correc-
tions applied as above suggested. Also for the same reason the tide may attain its full
height in the said localities respectively some 18 and 28 minutes later in the morning
and earlier in the afternoon during the month of October. It will be noticed, that as
We proceed westward from Quebec, the diurnal inequalities in the priming or lagging
of the tides go on increasing, and the irregularities in the propagation of the summits
of the fluvial waves, as well as in the advance of the head of the flood, also become
greater; moreover, these differences and irregularities are larger during the high than
during the low water season. By taking into consideration, in each case, the variations
in the times of high water which are caused by changes in the volume of the fluvial
discharge, and modifying the rule above laid down for the correction of the approximate
tines determined for the Graving Dock station accordingly, we might approach, on the
whole, closer to the true times for any particulor place on the upper portion of the
estuary, where this might be considered to be desirable, than can be done by applying
uniformly the said rule as it stands in each locality.

The preparation of reliable tide tables for the use of navigators frequenting the St.
Lawrence and others is a matter of sufficient importance to be taken up by the Dominion
Government. The annual expenditure of issuing a sufficient number of tide tables
COnstructed as outlined above, for the season of navigation, to meet present requirements
would not be large.

It may not be superfluous to recall, that the tidal coefficients called " centièmes,"
Which are published every year in " L'Annuaire des Marées de France "' represent the
Proportional semi-amplitudes of the semi-diurnal luni-solar tide waves; the diurnal,
mIonthly and annual undulations beingleft out of consideration and the semi-amplitude
of the tide, or elevation of high water above or depression of low water below the mean
tide level at the time of a syzygy such, that both the moon and sun are on the equator
and at their mean distances fron the earth, being taken as unity or 1.

The actual semi-amplitude of the tide wave in a seaport at the time when the sun and
Moon are in the positions just described, is termed " the unit of height " of this port.
The units of height are used by masters of vessels in the seaports of France and
elsewhere in conjunction with astronomical tidal coefficients (centièmes), principally for
ascertaining on any given date the rise or fall of the tide, reckoned from the mean
ea level.
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If some one had attemted to determine at Quebec, the position of the high or low
water level for the morning tide of 11 th October, 1887, at low neaps, the coefficient.of which
is 41, by using the average value of the unit of height during the lunar month from
12th October to 10th November, which is 9-50 ft. nearly, he would have made out low
water to stand 41 x 9-50 = 3-895 ft. below and high water 3-895 ft. above the mean
tide level of that day. But according to actual observation, high water at 12.07 a.m.,
1lth October, 1887, was 6-765 ft. above and the preceding low water 5-69 ft. below
the mean tide level corrected for diurnal inequalities; the computed elevations would
therefore have been respectively 2-87, ft. and 1-80 ft. in error.

Again, if corresponding determinations of high and low water levels had been made
for the afternoon tide of 18th October, at bigh springs, having a coefficient of 117, low
and high water would have been found to stand respectively: 117 x 950=11-115 below
and 11-115 above the corrected mean tide level, while in reality, low water observed at
2.42 p.m., 18th October, was but (10-720 - 2·066) = 8-65 ft. below and the high water
immediately following (20-182 - 10-720) = 9-46 ft. above the said mean tide level; the
errors being respectively 2.46 ft. and 1-65 ft,

Such computations would seldom prove of any practical utility at Quebec, on
account of fluctuations of the mean tide level being too irregular; they serve here to
show that even supposing the elevation of the said mean tide level to be accurately
known the errors that would be committed are, in the case of neaps, nearly 9 and 20 per
cent, and in the case of springs 64 and 10 per cent greater than the errors which have
been found to obtain in European seaports under the most unfavourable conditions of
wind and weather, although during the whole time the observations were made in
1887-88, and for several days previous, the weather was fair and no high winds were felt
at Quebec and vicinity.

These large discrepancies appear to be chiefly due to the following causes:
1st. At spring tides the whole body of water brought up the St. Lawrence estuary by

the Atlantic wave has to be raised vertically several feet higher than at neap tides, and as
a good portion of the energy of the fluvial undulation is expended in performing this
work, the intumescence formed on the estuary must gain less rapidly in importance than
the wave from the ocean that gives rise to it.

2nd. At neaps the volume of tide water retained in the estuary-which may be looked
upon as a very' long narrow pond-is smaller than at springs, and the general level cor-
responding to any one whole phase of the undulations which are continuously being
propagated up the St. Lawrence, is therefore lower than at springs and the importance
or amplitude of the tides comparatively greater, than the theoretical one based on the
coefficients (centiémes) contained in " L'Annuaire dès Marées."

That the volume of tide water which lodges in the estuary increases with the gain-
ing tides and diminishes when these are losing in importance, is shown in a striking
nanner by illustrations Nos. III.*, VI.*, IX.*, X., XII., XIII., XIV.*, XIX.*, XX.,
XXI., and XXII., on which are indicated the vertical movements of the tidal undulations
at Grondines, St. Jean, Batiscan and Champlain. At these places the St. Lawrence
invariably falls to a lower level at neaps than at springs, while the fresh water discharge
and river level at Verchères remain constant. Below Pointe Platon, the low water sur-
face of the stream is generally at a higher level at neaps than at springs; but on the
whole the filling and emptying of the estuary goes on according to the same law as above
this point, which is plainly indicated by illustrations Nos. III.*, VI*., VII., VIII.,
XII., XIII., XVII. and XVIII. and also by the figures contained in tables of tidal
fluctuations Nos. I. to IV. and X. to XIII. of Appendix No. 13.

On all of the tidal diagrams, viz., Illustrations Nos. VI,*, to XV.*, the high, low
and mean tide levels observed in 1887--88 during the low and high stages of the river,
are plotted in chronological order, together with three corresponding series of
tide levels corrected for diurnal inequalities as also approximate rectilinear loci DA,
DO, DE for the last three series of levels just mentioned. The observed high, low and

* Lithograph full size to accompany official report of Minister of Public Works for fiscal year 1890-91.
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mean tide levels are connected by full lines, and those corrected for diurnal inequalities
by dashes alternating with two dots.

On diagram No. VI., viz., that indicating the elevations of the wave summits and
troughs and the mean tide levels observed at the Graving Dock during the low water
season in the autumn of 1887, are shown in addition to the loci DA, DC, DE just
referred to: 1st. Rectilinear loci (compensation lines) DA, b C, D È, of three corres-
ponding series of tide levels (connected by dotted lines) further corrected by variations
in the pressure of the atmosphere above and below the mean pressure which obtained
9th October to 10th November, the time during which observations were made, viz., a
pressure corresponding to that created by a column of mercury 29.96 inches high.
2nd. High and low water curves indicating the fluctuations of theoretical tide waves
due to astronomical causes only, viz., in full red lines. In constructing these curves I

AB
have given to the ratio - of AB, the height of high water mark A above the level BD

which the stream would assume approximately if it was abstracted from the influence of

the tides, to the whole amplitude AC, and to the ratio of BC, the depth to which low
AC

water descends below the said level BD to the amplitude AC, the approximate values of
about ¾ and i respectively.

By drawing accurate compensation lines AB, BD, with the aid of the planimeter
in connection with the high and low water loci corrected for diurnal inequalities only,
for each one of the four series of gaining and losing tides Nos. I., II., III. and IV. of the
complete cycle for the lunar month from 12th October to 10th November, 1887, the
following mean values of the said ratios more correctly applicable in each case, have
been arrived at, viz.:-

For series No. I., AB - 0-829 = 0.171
AC AC

do II., do = 1-015 do = 0·015
do III., do = 0-705 do = 0-295
do IV., do = 1-176 do = 0·176

AB 93,BC= 07osyL-adî-rep-Mean values for the four series : = 0 • = 067, or say j and å respec-

tively.
Moreover, the mean level of the tideless estuary corresponding to the period just

described was, for the purpose of constructing the astronomical tide curves, placed about
1· 85 feet above datum, so as to occupy an intermediate position between the four river
levels determined by the intersections Di, D 2, Da, D 4 of the compensation lines drawn
in connection with the high and low water loci corrected for diurnal inequalities, but
not for variations in the atmospheric pressure, nor for fluctuations in the fresh water
discharge. These river levels are at the following elevations above datum, viz., DiBp,
3-20 feet; D2 B 2, 1·80 feet; DaBa , 6·42 feet; and D 4 B 4, 0-42 feet, the mean of
which is 2· 96 feet, and with corrections applied for variations of atmospheric pressure
above and below the average pressure of 29 -95 inches of mercury, the said river levels
Were found to be 3 -17, 1 -98, 6·10 and 0 -40 feet above datum, the mean of which is
2-91 feet, viz., only 0 -05 feet less than that deduced f rom the loci of the tide levels
uncorrected for changes in the barometric column. Finally, the unit of height for com-
Puting the amplitudes of the astronomical tides at Quebec for the low water season of
1887 has been taken at 9.515 feet, which is the mean value of the same for the complete
lunar month, 9th October to November, 1887.

It the construction of the high and low water curves indicating the variations of the
theoretical tide waves, viz., those due exclusively to astronomical causes during the high
water season and which are shown in red on diagram No. XII., the mean level BD of the

2·34+ 3.20 +3 -34 + 3·40
tideless stream was placed at an elevation of 3· 22 feet = 4 , which

fraction denotes the mean of the average levels of the tideless estuary deduced for the
[1891] 95
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AB BC
four series of observations Nos. V., VI., VII. and VIII. Moreover, the ratios and -

have been given the respective mean values which obtain in the said series of

gaining and losing tides, viz., = =0 -7955 and =

0-090+0· 203+0· 270+0-255
4 = 0-2045 and the mean unit of height used for com-

puting the theoretical amplitudes is 9·32 feet, which was its mean value during the
same four series of tides.

The sinusoidal curves of theoretical tide levels for the low water season of 1887
which are drawn on illustration No. VI. for the Graving Dock station, show at a glance,
that at springs the actual high tide level is from 2-0 to 3-5 feet lower in Quebec Har-
bour than the theoretical one determined as above explained, and at neaps from 2-5 to
4 feet lower; but as regards low tide, the relative positions of the theoretical and natural
loci of water levels are not so well defined or easily made out. The irregularities in the
natural low tide locus are so marked and numerous and the typical astronomical low
water sinusoidal curve so flat that it is-difflicult, in many places, to determine in a posi-
tive manner, whether the latter locus is higher or lower than the former.

It is not impossible that the interference of the wave passing through the Straits
of Belle Isle into the Gulf of St. Lawrence, with that which enters through Cabot Strait,
may, to some extent, be instrumental in bringing about the flattening, just pointed out,
of the theoretical high and low water curves which indicate the variations due to astro-
nomical causes, in the importance of the tide waves on the shores of ,he open Atlantic,
and in the vertical positions of the summits and troughs of the said waves.

[1891]
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TABLE VII.---Mean rates of propagation of head of flood and summit of tide wave up
the St. Lawrence, for each one of the series of gaining and losing tides observed,
during a complete revolution of the moon in the low water season of 1887, viz.,
12th October to 10th November; &c.

TIDE STATION.

Graving Dock.

River Chaudière,
East ide ...

St. Nicholas ...
Baker's wharf.

Platon ........
Hon.H.G.Joly's

wharf.

Grondines......
Public wharf .

St. Jean des
Chaillons......

Levasseur's wh'f.

Batiscan.......
Brunelle's wharf

Champlain ..
Gagnon's wharf

102

MEAN RATE OF ADVANCE oF TIDE WAVF IN MILES
PER HOUR.

Series I. Series Il. Series I1I. Series IV. General
- - - - Mean of

Mean Gaining Losing Gaining Losing Four
Duration Tides. Tides. Tides. Tides. Series.

of - - - - - REMARKS.
3 Flood, Tidal Tidal Tidal Tidal Tidal

&c. Coefficient Coefficient Coefficient Coefficient Coefficient
=81'57. i =77·00. =68-40. =65*21. =72-95.

-Verchères Verchères Verchères Verchères Verchères
i river level river level river level river level river level
=22-01 ft.1=22-18 ft. =21-77 ft. =21-80 ft. =2194 ft.

H. M. Miles. Miles Miles. Miles. Miles.
0001 4 57 .... .............. ......................... M'n rate of ad-
\ H'd of food 3500 3596 ........ ........... .35·40 vance of head

Summit... 23,17 23-31 .......... .......... 24-11 of food 11-15
Mean .... i 29-17 29-64 .... .... .......... 29-76 miles greater

than that of
summit of

oc wate between
Gravin Dock
and River
Chaudière.

5 04 .......... ........ ......... ........ (These rates of
:8-33 H'd of flood 24-37 25-24 25-41 25-41 25·11 propagation,

Summit... 22-85 22·82 23-30 24'06 23-261 obtan betw'n
Mean ..... 23-61 24-03 24-36 25-00 24-19 the Graving

Dock, instead
of Riv. Chau-
dière and St.

V t Nich4as.
23'85 5 01 . .. ..... .. ......... ... . .. M ean differ'ce

.H'dofflood 1&023 15-82 15-50 15-63 15'80 between velo-
Sumnmit... 20·18 21-06 20-26 20-28 20-45 cities of pro-
Mean 18-21 18-44 17-88 17'96 1813 gation of

head of lood
and summit: a
minimum be-
tweenGraving
Dock and St.
Nich'las=1-85
mile per houtr.

4783 4 35 ...... . .. ... .... . Mean differ'ce
H'dofflood 11-00 10-53 11-41 11·42 11-09 between velo-
Summit... 19-69 17'59 19 54 18'72 18-89 citiesofpropa-
Mean ..... 15-35 14-06 15-48 15-07 14'99 gation of head

of flood and
summit: a
maximum be-
tween Platon
and Grondines
-7-80 miles

59-13 4 13 ..... ........ . perhour.'~ -u - ·

6433

7208

4..
79- 48

iH a ot Booi
Summit...
Mean.....

4 04
H'd offlood
Suimit...
Mean.....

3 37
H'd of flood
Summit...
Mean.....

3 40

-9 45
13-08
11-26

7'04
11-56

9-30

7·10
16*32
11-71

lu 76

13-61
12-18

11 1
18·29
14'65

. . . . . . . . . . . . .
6-31 5-9

10-41 9-7
8-36 7-

.......... ..

...... .... 14 -*7,

.......... 9-0
11-8

i r u08
13·24 14-56
11-17 12-32

6 6-02
4 9-75
5 7·89

0. 7-70
0 1052
5 9-11

.. ... .....

6-33
10.40
8-35

9-83
11-95
10·89
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TABLE VIII.-Mean rates of propagation of head of flood and summit of tide wave
up the St. Lawrence, fqr each one of the series of gaining and losing tides
observed, during a compete revolution of the moon in the high water season
of 1888, viz., 4th May to 3rd June4 etc.

TIDE STATION. I

Mean
Duration

Of
Flood,

etc.

H. M.
Graving Dock... 0 00 4 44

H'd of floo
g Summit..

River Chaudière 8-33
East side .....

St. Nicholas ... 23-85
Baker's wharf. .......

Platon..........
Hon. H.G.Joly's

wharf.

Grondines......
Public wharf

St. Jean des
Chaillons ......

Lavasseur's wh'f.

Batiscan.. ...
Brunelle's wh'f. 1

Champlain......
Gagnon's wharf,

47.83

5913

64-33

t.

72-08

79'48

ean.. .. .

4 48
H'd of floo
Suminit..
Mean.....

4 53
H'dof floo
Summit..
Mean..

4 03
H'doffloo
Summit..
Mean.....

3 35
H'doffloo
Summit..
Mean.....

3 24
H'd of floo
Summit..
Mean... . .

3 48
H'd of floo
Summit..
Mean.....
' 3 40

MRAN RATE EF ADVANCE OF TIDE WAVE IN MILES
PER IOUR.

Series V. Series Vi. Series Vii. Series VIII General
- - ~~ -Mean of

Gaining Losing Gaining Losing Four
Tides. Tides. Tides. Tides. Series.

--- - ~ - Remarks.
Tidal Tidal Tidal Tidal Tidal

Coefficient Coefficient Coefficient Coefficient Coefficient
=65-14. =67-13. =78-00. =75-71. =71-50.

iVerchères Verchères Verchères Verchères Verchères
river level river level river level river level river level

2813 ft. =29·82 ft. = 3150 ft. =30 -21 ft. =29-31 ft.

Miles. Miles. Miles. Miles. Miles.
....... .. ....... .. ......... .... ... G eneral m ean

26'50 26·01 rateofadvance
. 20-10 16-71 of head of flood
. 23-30 21-36 ,pprox. 9•30

mles greater
than that of
s'mmit of wave
between Grav-
ing Dock and
River Chau-
dière.

.......... ........ ....... . ....... The evelocities
di 23·81 22-99 * 23·18 23-49 23-37) ofpropagation
. 23-08 18-24 17-91 17-52 19-19 obtainbetween
. 23-44 24-62 24-55 20-50 21-28 t he Graving

Dock and St.
J Nicholas.

.. ...... . .... .... ...... ean d iffer-
d .14-11 1368 13-75 13-69 .13-81 ence between

. 2472 29-85 2643 25-24 26-56 velocities of
19-42 21-76 20-09 19·47 20 18 ropagation of

ead of flood
and aimnit: a
maximum be-
tw'n St. Nich-
olas and Platon
=12-75 miles
per hour.

9-14 9·78 914 949 939
14·95 13'42 15-46 18-26 15-52

. 12'04 11-60 12'30 13'87 12·46

...... ... .... ... .. ......... . . . . . ..........
d 973 8'04 9-64 9·23 9-16
. 14-32 10'71 11-74 12-34 12-28

12-03 9-38 10-69 10·79 10-72

......... ........ .......... ..... . ... ..... M ean d iffer-
d 8 92 10-06 10·47 1024 9-92 ence between

6·12 6 24 7'42 8-14 6-98 velocities of
7,52 8-15 8·94 9-19 8-45 propagation of

. head of flood
and summit: a
minimum be-

• tween St. Jean
a n d Batiscan
=294 miles.

. . . . . . . . . .... ........ .... ........ .....
d 1031 12-47 13-25 13·48 12-28

16'23 33*64 15'27 12·00 19*29
13 27 22'87 14'26 12-74 15-79

[. . .... .... . .... ....
. . .. . . . ..... .. . .... .... ...... .... .

A. 1892
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As already stated in another part of this report, the fluvial tide wave partakes of
the nature of waves of tianslation more and more as we proceed inland, and it is found
that, in general, the law of propagation of such undulations holds good, viz.:

where V denotes the velocity of propagation, g the acceleration of gravity per second,
H the depth of the estuary at low water, h the height of the wave above low water at
the instant considered, and U the velocity due to the waters of the riverproper at the
same instant.

, In regular waves of translation moving along in a horizontal channel of uniform
depth and width, this relation holds good, as the above equation implies, for each one of
its elementary slices or cross-sections of the channel, after the wave has 'assumed its
definite sinusoidal form in the direction of the longitudinal axis of the said channel.
But in a stream of ever-varying cross-section and declivity, the successive elenentary
slices must inove onward at correspondingly varying speeds; those passing over the
greater depths advancing more rapidly than those propagated through shallower water
and overtaking them. It is for this reason that the fluvial undulations are continually
getting steeper as they ascend in the estuaries of rivers, that is to say, the summit of
the wave appröaches more and more to the head of the flood, until finally, at the extreme
upper limit of the maritime portion of the stream, the two coincide.

Owing to the continued foreshortening of the anterior and upper portion of each
fluvial undulation, viz. : that contained between the summit and the head of the flood,
this intuiescence rises, in general, more and more above the level of the tideless
stream, or diminishes in height above the said level, at a rate which is getting less and
less according as the overlapping of elementary slices referred to is greater or less than
would suffice to counterbalance the attenuation caused by friction, the rise of the river
bed, &c.

Where this attenuation is taking place at a rapid rate, the slope of the locus of
high tide levels has,sometimes a contrary direction to that of the locus of low tide levels.
On the St. Lawrence, above Quebec, the locus of the high tide levels slopes throughout
seawardly, the sanie as that of the low tide levels, at all times and at all stages of the
river during the open season, except on the reach between Quebec and St. Nicholas,
where the elevation of the wave sumniit is occasionally slightly (up to 0.05 ft.) greater
at Quebec than at St. Nicholas, at high spring tides during the low water season. How
far below Quebec this upward slope in the high water locus may continue, and at what
precise point the tides generally reach their maximum amplitude, has, as yet, not been
ascertained ; but, as previously intimated, it is probably at no great distance below the
ancient capital.

According to current measurements made by the Montreal Flood Commission at
Lanoraie, in November, 1886, while the river was at an average elevation of 20-80 feet
at Sorel, or 20-75 feet above the 0 of the Montreal Harbour Commissioners' gauge, and its
mean depth 33·25 feet, the discharge of the St. Lawrence was 315,000 cubic feet per second,
and when the water stands 0-75 feet lower, or 20·05 feet above datum at Sorel, the dis-

{3 (38-25-32·50)charge may be assumed to be approximately equal to 315,000 1 - 2 ( (33-25) }
or say 304,000 cubic feet per second. I may remark, however, en passant, that the volume
of 315,000 feet was slightly in excess of the actual quantity of surface or drainage water
carried by the St. Lawrence per second at the time the current measurements were
made, say, roughly, by from 500 to 1,000 cubic feet of water, that had accumulated in
the estuary above Lanoraie, during the season of gaining tides immediately preceding
new moon of 27th October, 1886, and that had to find its way out ,again during the
succeeding series of losing tides.

Again, in a report made by the late Thos. Guerin, Esq., civil engineer, on what
is known as the "Shearer " scheme of harbour improvements at Montreal, under date of
19th March, 1883, it is stated that on 6th June, 1882, when the water stood 23.50 ft.
104 [1891]
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over the sill of lock No. 1, foot of Lachine Canal, and 27-50 ft. above 0 Montreal Har-
bour Commissioner's Sorel gauge, the'discharge was 431,733 cubic feet per second.

Now, during the time series of observations V., VI., VII. and VIII. were made, viz.:
4th May to 3rd June, 1888, the river remained at an average elevation of 29-90 ft.
above datum at Verchères, or 27-60 at Sorel. We may, therefore, assume the mean
discharge to have been at the rate of 432,000 cubic feet per second between the dates
iust mentioned.

Judging by the rate of propagation of the head of the flood and that of the summit
of the fluvial wave deduced from the tidal observations made in 1887-88, as indicated
above in tables No.;. VII. and VIII., it is evident that neither the former nor the latter
advances regularly in accordance with the law indicated by the equation:

V = j' g (H +l) ± LT.
Indeed the perturbations 'caused in the regular propagations of the fluvial waves, by
winds, variations in the fresh water discharge, sudden contractions and enlargements of
the waterway, etc., are occasionally so great that the head of the flood appears to
advance faster than the summit of the same wave. This was notably the case during
the low water season of 1887 between the Graving Dock, Chaudière and St. Nicholas
8tations. and during the high water seasons of 1888 between the Graving Dock and the
River Chaudière, and between St. Jean des Chaillons and Batiscan. Notwithstanding
that the mean amplitude is 13-58 ft. at low, and 13-19 ft. at high water between the
Graving Dock and River Chaudière stations, the head of flood advances, in- the fomer
case over 11 miles faster per hour, and in the latter nearly 9 miles faster than the wave
summit.

It has happened also in a few cases that the tide was high or low at two consecu-
tive stations at nearly the saine instant, which, taking for granted that the observations
were made with great precision, seems to indicate infinitely great velocities of propagation.

In most instances the variations in the rates of propagation resulting from the
increased outflow of water during series of losing tides, as compared to that which takes
Place during series of gaining tides, are apparently intervolved with other fluctuation of
various kinds to such an extent as to prevent their being made out by themselves.

It is worthy of note, however, that nocbtwithstanding great and numerous discrepan&.
cies between some of the observed and corresponding theoretical or computed tinies of
high water, the fact of the difference between the mean of the observed and the mean
of the computed priming or lagging of the tides being less than one minute at all the
gauging stations from Quebec up to St. Jean (les Chaillons, inclusive-according to the
results entered in table No. VI.-goes to show that irregular variations in the very large
fresh water discharge of the St. Lawrence and persistent high winds have, on the whole,
little or no effect in checking or accelerating the regular propagation of the luni-solar
Wave generated in the Atlantic Ocean, up the estuary of the river as far as St. Jear
des Chaillons.

At Batiscan and Champlain the average effect of the fresh water discharge and
Winds appears to have been to increase the lagging and priming of the tides from 4 to
7 minutes.

Again, according to the tabulated results just referred to (see table VI. of this
report), the increased fresh water discharge of the high water season invariably dimin-'
ishes the mean diurnal inequalities in the lagging or priming of the tides; thus, at the
Oraving Dock these mean observed inequalities amounted to 17 minutes in the fall of
1887, and only to 8 minutes in the spring of 1888.

Finally, I may call attention to the fact that while at the Graving Dock the mean
luni-tidal interval is ve-y nearly the same as the corresponding computed interval based
on the Brest times of high water, the discrepancies between the said intervals, due to
the disturbances in the propagation of the oceanic wave caused by the fresh water,
Winds, etc., increase continuously as we proceed up stream, reaching on an average 4
to 5 minutes at Batiscan and Champlain.

In table No. IX. are entered the approximate average areas and depths of the St.
Lawrence waterway, during the low water season, on the stretches between the tide
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stations at mean tide, when it has an average amplitude corresponding to an astron-
omical coefficient of about 73, which areas and depths have been deduced f rom the sound-
ings shown on the Admiralty charts and some river plans on record in the departmi ent-
in connection with the corresponding values of the velocity U and the mean monthly
amplitudes just referred to; also the mean depths H at low water, computed with the aid
of the formula: V= V' g (H+ h) + U, and those H based on the Admiralty soundings.

TABLE IX.

Low waler-season of 1887.
Lunar month, 12th October to 10th Norember.

River surface ut Verchères at a mean eleration of 21-94 ft.

Section of River.

Griving Dock to
River Chaudière

Graving Dock to
St. Nicholas...

St. Nicholas to
Platon ........

Platbn to Gron-
dines.......

Grondines to St.
Jean des Chail-,
lons. .. .. . ..

St. Jean des Chail-
Ions to Batiscan

Batiscan to Cham-
plain ..........

A
Approxi- IT

inate area Velocity
of water- due toMean- way at freshwater

Anipli- mean tide disoharge
tude, level, ac- at iea

h cording t tide level,
soundngs i

on Ad- 304,000
miralty A
charts.

Feet. Sq. feet. Feet per
isecond.

13-82 225'000 1*35

1364 205000 148

12'59 170 000 1 79

9-63 130-000 2-34

6-40 110-000 2 76

3·90 110'000 2-76

219 160'000 1-90

h
H+- =(V+U)2

2

Average depth of
river at mean

tide correspond-
ing to mean rate

of ropagation of
fluvial wave.

Feet.

62·89

42-63

25-01

18-38

13- 47

7'00

9-91

H
Average Approxi-

depth of riv- mateaverage
er at low depth of

water, cor- estuary at
responding ineantide,ac-
t mean cording to

velocity V of soundings on
propagation Admiralty

of fluvial charts.
wave.

Feet. Feet.

55,98 61-0

35-81 * 49-9

18'71 271

13-56

10-27

5-04

8'82

H
Approxi-

irate average
depth of

estuary at
low water,

9according to
soundings on
Admiralty

charts.

Feet.

54-2

432

S 20-8

As the soundings given on the Admiralty charts are 600 ft. apart, and the position
of the plane to which they are referred could not be satisfactorily established, especially
on the portion of the estuary west of Pointe Platon, the average depths which obtain at
low tide, when the river water stands at an elevation of 21 -94 ft. at Verchères, were
deduced directly from the said soundings, only in the cases of the three stretches of tide-
way comprised between the Graving Dock, River Chaudière, St. Nicholas and Pointe
Platon stations.

On the portion of the estuary just mentioned, owing to the fact that the bottom of
the thalweg lies here from 22 to 180 ft. below the mean level of the sea: 1st. Fluctua-
tions in the discharge of the river proper, affect the water level correspondingly only
froin ? to 6 as much as at Verchères instead of from 6 to 10 above Pointe Platon.
2nd. A small error in fixing the position of the plane of reference adopted for the sound-
ings shown by the Admiralty huthorities, vitiates the resulting average depth much less
than higher up stream ; on the other hand the great contraction of the stream at the
River Chaudière must of necessity disturb the regular propagation of tidal undulations
considerably. The average depths H, that have been determined by using the charts,
agree, on the whole, as well as could be expected under the circumstances, with the
values H, corresponding to the mean velocity of the fluvial wave, which have been com-

h (V+U)2
puted with the aid of the formula H +- =

2
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Above Pointe Platon the information afforded by the charts in this connection was
found to be of tjo indefinite a nature, to permit of doing more than roughly estimate thé
probable area of the mean-tide waterway at the stage of the river last mentioned, for
the purpose of arriving at an approximate value of the velocity due to the fresh water
discharge. Notwithstanding the want of precision in the data derived from the charts,
the results arrived at by using the formula just quoted give a good idea of the relative
mnean depths of the respective stretches of estuary, even on those between the tide-
gauging stations established to the westward or above Pointe Platon. It is quite clear
from the results given in table No. IX. that the portion of the stream where the resistance
encountered by ascending tidal undulations is greatest, and where also the bed is most
likely to be blocked up with ice, all things being equal in other respects, lies between St.
Jean des Chaillons and Batiscan, and conversely the living force expended per mile by the
tidal streams is, therefore, much greater on this stretch than on any other of the portion
of the river under discussion, as also the sinking of the general level of the estuary that
must ensue from the irpprovement of the ship channel by deepening, widening or
straightening. On account, however, of the vast proportions of the St. Lawrence, any
permanent lowering of its low water level due to this latter cause will always prove to
be small in comparison to the depth in the thalweg, while at high water the river level
will be slightly elevated in a corresponding manner.

An attempt might be made at estimating the probable effect produced on the mean
river level by improvements carried out in the ship channel on the upper portion of the
St. Lawrence estuary, after the projected accurate hydrographic surveys between Quebec
and Cap à la Roche, etc., shall have been completed, when the prospect of reaching a
reliable conclusion will be far better than at present.

On the open sea there exists a definite relation between the height h of the tide
wave and the depth H of the water; the height A varying from place to place, approxi-

mately, in the inverse ratio of the square root of the depth H, viz., as

This relation does not necessarily continue to obtain during the propagation of the
oceanic wave inland up the estuary of a river The height reached by the fluvial wave
depends, in a large measure, on the greater or less elevation of the oceanic wave which
generates it opposite the mouth of the estuary.

The fluvial intumescence is the result of the united actions of an undulatory motion
and the pouring in of sea water which takes place continuously during the flood, on
account of the rise of the waters of the sea, due to the former cause, being more rapid
than that of the waters of the stream.

The principal effects produced by all oscillatory motions are: lst. The elevation of
a portion of the waters in-whick they are produced above their mean level, 2nd. The
simultaneous depression of adjoining portions below the said level. On the open sea the
quantity of water elevated is sensibly equal to that depressed below the mean level,
during the propagation of pendular waves of oscillation. (See diagram A.)

On account of the mixed or composite nature of fluvial waves, the ratio of the
height to which the tidal intumescence becomes raised above the level of the tideless
streai to the depression which takes place in the said level, is continually increasing as
we proceed inward, and in the upper reaches of long estuaries, the tide water always
remains at a higher elevation than the level of the tideless stream corresponding to the
saine fresh water discharge, whether at high or low tide.

Considering that the fresh water carried by the streai supplies a portion of the
liquid required to satisfy the conditions of the undulatory motion, it is clear that while
the discharge remains uniform the trough of the fluvial wave will be less depressed in
reference to the level of the tideless streani, or more elevated per unit of increase in the
amplitude of the oceanic wave, as these waves diminish in importance.

On the other hand, the rise of the summit of the fluvial wave per foot of increase
in the amplitude of the oceanie wave must become notably greater, as the theoretical or
astronomical importance or coefficient of amplitude diminishes. For, in any waterway
where the flow takes place by virtue of the descent of the liquid particles from a higher
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to a lower level, the velocity of the current varies, in general, approximately as the
head of the square root lost, or fall, and if the area of the cross-section of the waterway
remains sensibly constant, the volume of water carried through it also varies in the same
ratio. In the case of fluvial waves, the volume of water poured into an estuary from
the sea while the flood lasts at its mouth, is forced up to greater or less heights above the
level of the tideless stream : according to the degree of convergence of the banks, the
slope of the bed, the loss of hydraulic head caused by friction, sudden enlargements and
contractions, etc. ; the total work performed by the inflowing stream being invariably
equal to the energy supplied by the sea.

In the upper part of a long estuary, where the effect of the direct propagation of the
pendular oscillation generated on the open ocean is small, the relations between the
theoretical amplitude A of the said wave, and the height h of the fluvial intumescence
above the level of the tideless stream, may be roughly represented by some such equation
as P = n A, which is that of the common parabola.

From the remarks just made it appears that both the loci of the high and low water
levels, as per diagranis Nos. XVI. to XXII., must necessarily be concave on their lower
sides ; the degree of curvature of the low water locus is, however, in all probability quite
small under any circumstances up to a very short distance of the axis of ordinates where
the tidal amplitude is 0, at any rate too small to be determined with any degree of
certainty, between the ordinates corresponding to the coefficients of the greatest and
least possible tides, viz.: 118 and 30.

Hence by assuming that the low water levels of all tides having theoretical
coefficients of amplitude below 30, if this was possible, would lie in the prolongation of
the right line I d which represents on diagrans XVI. to XXII., the general geometrical
locus of the low tide levels actually observed when these are plotted after being corrected
for variations in the fresh water discharge, in the order of the said theoretical or astro-
nomical cofficients of tidal importance, as above explained-the intersection I of the
line-I c with the axis of the ordinates, will show the elevation of the tideless stream
for the particular stage of the river considered, as nearly as the nature of the case
perinits.

The elevations of the tideless stream at the gauging station for the standard low
river level of 21-50 feet above datum at Verchères and 27-54 feet at old lock No. 1,
Lachine Canal, which corrçsponds to 16 feet depth on the lower sill of this lock, are
approximately as per following table, No. X.

In this table are also indicated : the intermediate and total falls to Quebec and
corresponding hydraulic inclinations, and the approximate average depths accumulated
in the estuary below, or withdrawn from the saine, above the low water lines of the
highest and lowest possible tides, viz., those corresponding respectively to coefficients
118 and 30.
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DETERMINATION OF EXTREME AND OTHER CHARACTERISTIC HIGH AND

LOW WATER LEVELS AT THE VARIoUs TIDE AND RIVER GAUGING
STATIONS, ETC., BETWEEN QUEBEC AND MONTREAL.

We may, for the present purpose, assume that the comparatively small volume of
water supplied by the affluents which enter the great St. Lawrence, below its junction
with the north branch of the Ottawa at Bout de l'Ile, does not affect the water level of
the river and estuary below, say Verchères, sufficiently at any time of the year to be
worth taking into consideration.

Even the quantity of water which flows into the St. Lawrence f rom this branch of
its greatest tributary, is so small, in comparison to the immense volume which passes
down the principal stream-275,000 to over 400,000 cubic feet per second-that it
cannot materially affect the level of the latter.

At any rate, no error of consequence can result from the supposition: that changes
of level are generally taking place simultaneously in the two streams in the same direc-
tion, and that within the limits of a few feet, these variations bear to each other a Learly
uniform or constant ratio. Thus, we are safe in assuming that not only extreme high and
low ; but also common high and low water occur, under ordinary circumstances, simultane-
ously at the foot of the Lachine Canal, Montreal, and at the gauging station which was
intentionally established at a point a short distance below the influx of the northern
branch of the Ottawa River into the St. Lawrence, viz., on the public wharf at the
village of Verchères. It is believed that gaugings made at Verchères afford, on the
whole, a.better indication of the variations in the fresh water discharge through the
St. Lawrence estuary, than gaugings made at the stations situated immediately above or
below the said locality, because it is the highest point at which any small change of
level that might be caused by the influx of the Ottawa at Bout de l'Ile is felt, while at
the saine time the influence of the tides can affect the height of the river only to an
insignificant extent, in comparison to the fluctuations which may be produced by varia-
tions in the large volume of fresh water carried by the river.

EXTREME HIGH RIVER LEvEL.

The highest water observed since 1852, at Montreal, by the lock-masters of lock
No. 1, at the foot of the Lachine Canal, after the St. Lawrence was clear of ice, that is
to say, the greatest permanent swelling of the river caused by the waters from the
Ottawa valley, or the northern waters, as they are termed, occurred on the 15th, 16th
and 17th of May, 1876, when the depth on the lower sill of the said lock was, accord-
ing to the water registers, 28 ft. 8 in. =28-67 feet, each day at noon.

This depth of 28-67 feet on the sill of the old lock No. 1, corresponds to a water
surface 40-21 feet above datum, if measured at the west side of the lock, and to 40-24
feet, if measured on its eastern side. The depth ori the sill, registered May 15th and
16th, 1876, at lock No. 5, at the head of the Lachine Canal, viz., 17 ft. 3 in., is also the
greatest on record since 1852; this depth of 17 ft. 3 in. corresponds to a water, level
79-96 feet above datum in the upper entrance to the canal, immediately above the guard
lock (No. 5). The mean depth registered at lock No. 1, during the high water season
of 1888, between 19th and 26th May, viz., during the week when series of observations
No. VII. was made at Verchères, is 24 ft. 4¾ in. = 24·39, feet, while the mean of the
water level observed and registered at Verchères, during the sanie interval, is 31-50 feet
above datum; the depths on the lock sill having varied between 24 ft. 8 in. and
24 ft. O in., and the elevation of the river at Verchères between 31-80 and 31-10. By
taking the interval between 12th and 19th May, which corresponds to that of series of
observations No. IV., when the St. Lawrence rose from 22 ft. 1 in. to 24 ft. 6 in. on the
sill of lock No. 1, in connection with the interval between 27th May and 3rd June,
which corresponds to that of series No. VIII., when the river fell f rom 24 ft. 6 in. to
22 ft. 8 in. at the lock, it is found that a mean depth of 23 ft. 4¾ in. = 23·39 feet, cor-
responds to a mean water surface 30-57 feet above datum at Verchères.

1
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It would appear f rom the statement just made that a rise of 1 foot in the river at
lock No. 1, from 23-39 to 24-39 over the sill, corresponds to a rise of the water at
Verchères fron elevation 30·57 ft. to elevation 31-50 ft., viz. : only 0-93 ft.

If, however, we take into consideration the aggregate rise which took place under
special favourable conditions hereinafter described, in each one of the said localities from
3rd November, 1887, to 20th May, 1888, we find that a change of 1 foot at lock No. 1

corresponds, on a average, to one of 1010= 1-2 ft. at Verchères. I believe this coeffi-
8-41

cient (1-2) to be more nearly correct than 0-93 which may be materially vitiated owing
to small tidal perturbations, local variations in the fresh water supply, etc.

Assuning, therefore, when the flow is permanent or nearly so, that the St. Lawrence
rises at Verchères, 1- 2 ft. for every foot of rise of the water at the lower end of the
Lachine Canal between levels 24-39 ft. and 28-67 ft. above the sill of lock No. 1, it is found
that this latter depth which denotes thze highest water on record at Montreal during
the season of navigation, corresponds to a river level 31-50 + (4-28 + 1-2) = 36-636, or say
36-60 ft. above datum at Verchères.

According, however, to the water register kept by Mr. Levi Larue, superintendent
of the St. Ours Lock on the Richelieu River, who is in every sense a painstaking and
reliable pulUic officer, the water of the said river below his lock stood on the 15th and
16th of May, 1876, 22' 24/" over the lower mud sill and hence was 12-657 + 22-21 = 34-867
ft. above datum. Moreover, the fall of the Richelieu from the St. Ours Lock to the St.
Lawrence at Sorel was 0-82 ft., according to actual measurements made in the spring of
1885, when the water above the lock was not very much higher than in 1876. Placing
therefore this fall at 0-80, we find that at Sorel the highest water known to occur
during the season of navigation, viz., that of 15th and 16th May, 1876, was 34-867

0-80 =34-067 ft. above datum, and if we add to this height 2-25 ft. for the proba'ble
rise, Sorel to Verchères, the elevation of extreme high water at this place is found to be
36-317 or 36-32, which is all probably the more correct figure.

LOWEST NORMAL RIVER LEVEL.

I understand that since 1880, the Montreal Harbour Commissioners have adopted
the low water level corresponding to a depth of 16.5 ft. on the sill of old lock 1, as a
plane of reference for their souidings in their harbour and its vicinity ; but in My
Opinion the departmnent should adopt as a basis for all furthur dredging operations
between Quebec and Montreal, a water level corresponding to at most 16-0 ft. depth on
the said sill. For, during the last niiie or ten years the river fell several times to this
level, and lower still, notably in November, 1879, and September, 1881, when it remained
below the said level continuously for two weeks in each month; moreover, on all
Canadian rivers in general, the low water level tends to faIl more and more as the country
drained by them is being cleared of forests.

EXTREME LOW RIVER LEVEL.

The lowest water on record at Montreal was observed on the 8th and 9th of Nov-
ernber, 1879, viz., two and three days after the moon had entered her last quarter, and
oni Thursday, 6th October, 1881, viz., 5j days after she had passed into the last quarter,
the depth on the sill of old lock No. 1 being in both cases only 15' 5" = 15-42 feet.
On the 8th and 9th November, 1879, the water stood 9' 6" over the sill of lock No. 5,
at the head of the Lachine Canal. The weather was fine at the time and the wind
Westerly ; in perfectly calm weather the depth on the lock sill last mentioned would
probablv not have exceeded 9' 4", which may be considered to indicate the lowest normal
water of the St. Lawrence on record at Lachine. ,It is true the river fell to 9' 1" in
November 1868, anid to 8' 10" in November, 1871 ; but these depths show exceptional
depressions of Lake St. Louis, caused by high easterly winds.

The easterly wind which was blowing during the greater part of the time between
the 5th and i ith November, 1879, no doubt also kept the river, for some distance to
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the eastward of Montreal, slightly lower than it would have stood if the weather had
been perfectly calm, or if the wind had come f rom another direction ; but probably only
to a small extent, for I was at the time engaged on a survey at Longueuil, on the beach
along the south shore of the St. Lawrence, and, to my recollection, the breeze was never
very strong, and sometimes barely perceptible. The principal causes of the unusual
sinking of the water level were the great drought which prevailed during the latter part
of the fall of 1879, and the diminished amplitudes of the tides.

On the 6th October, 1881, the depth on the sill of lock No. 5 was 9' 7", and at
Sorel the elevation of the St. Lawrence was according to the measurements made at the
foot of the St. Ours lock : (19-08 ft. - 0-33 ft.)= 18·75 ft. ; but the Montreal Harbour
Commissioners' Sorel gauge register shows the river to have stood at a height of 19-05
ft. above datum, wind westerly. The gaugings were, in all probability, made at different
hours of the day at Sorel and St. Ours.

By taking the mean of the depths of the water on the sill of lock No. 1, which
obtained between 12th October and 10th November, 1887, a complete lunar month,
and also the mean of the elevations of the river as determined from the gaugings made
at Verchères during this lunar month, it is found that a depth of 16 ft. 5 in. =
16-42 ft. on the sill corresponds, in calm weather, to a water surface of 21·e4 ft. above
datum at Verchères. During the said lunar month the greatest depth recorded at lock
No. 1 was 16' 9", and the least, 16' 0" ; while at Verchères the highest water observed
stood 22-673 ft. over datum, and the lowest 21-573 ft.

During the space of time covered by series of observations Nos. I and IV, viz.
19th to 25th October, and 3rd and 19th November, 1887, the average water levels be-
tween Montreal and Verchères, corresponding to the first interval, differed: at Ver-
chères by 0-46 ft. : at Longueuil by 0-381 ft., and at the foot of the Lachine Canal;
Montreal, by 0-42 ft., from the respective average levels corresponding to the second
interval. If we allow that the same rates of variation obtain between the limits of
16' 6" and 15' 5" above the lock sill, as between the limits last stated, we find that:

1st. The Montreal Harbour Commissioners' ordinary low water, with 16-5 ft. depth
on the sill of lock No. 1, corresponds, on an average, taking the tidal oscillations of a

complete lunar month into account, to a water level : 21-94 + (16-50- 1642) + 46
1 42

- 22-03 ft., or say 22-0 ft. above datum at Verchères.
2nd. The low water now proposed for adoption by this department, with 16 ft. depth

(16-42 - .16-00) x 46
on the sill, to an average monthly level of 21-94 42 = 21-48 ft.,

or say 21-50 at Verchères.
3rd. The extreme low water observed in November, 1879, with 15' 5" = 15-42 ft.

on the sill, to a corresponding mean monthly level of 21-94 -(16-42 - 15-42) × 46
20-85 ft. above datum at Verchères. 42

INFLUENCE OF TIDES ON WATER LEVELS OF ST. LAWRENCE
ABOVE THREE RIVERS.

Thus far we have considered exclusively the fresh water fluctuations, it is now in
order to investigate a little more closely than was hereinbefore attempted, the effects of
the tides on the level of the water at each gauging station during various stages of the
river.

Strictly speaking, the spring tides now and then influence the water level to the
extent of usually one or two or three inches, even as far up stream as the foot of St.
Mary's current, or St. Helen's Island, opposite the city of Montreal, and I have been
informed by Mr. Louis Duval, an old respectable, observant citizen of Longueuil,
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who has rendered valuable services of various kinds in connection with several river and
harbour works which have been carried out during his lifetime in the vicinity of this
town, including the new Government wharf, that some mornings he noticed, that the
Water had risen during the previous night as much as from 12 to 18 inches, as the result
of the combined effects of high spring tides accompanied by stiff easterly winds. He
says, moreover, that he also saw the water fall nearly as much, viz., some 12 in-
ches in one night, about 'the time of quadrature of the moon, when strong westerly
Winds 'prevailed.

From Lake St. Peter up to Montreal the water level may be considered as being
cOntinually in a transitory state of equilibrium, similar to that which obtains on the
lOwer or maritime portion of the St. Lawrence. On the stretch referred to, the river is
either almost continuously raised or prevented from falling as rapidly as it otherwise
would, hy surplus tide water brought up by the waves of translation which are formed
during series of gaining tides, or else it (the river) is lowered or prevented rom rising as
fast as it ptherwise would, during series of losing tides, owing to some of the water being -
incorporated into outgoing, or return waves.

It may be said, however, that there is this difference between the two portions of
the St. Lawrence in question, to wit : while, say from Port St. Francis, at the outlet of
Lake St. Peter eastward, two distinct undulations are easily discernible every lunar day,
and high and low water recur at sensibly regular intervals when the undulations are not
too much disturbed by winds, etc.: from Port St. Francis to Montreal, the effect of
each individual tide wave is, as a rule, too small to be plainly made out, except at high
sPring tides.

At Yamaska, Sorel and ContrecSur the effect produced on the water level by each
individual tide, is distinctly noticeable during from two to three days before and after
the tides reach their maximum amplitudes, especially during the low water season. I
have already shown in the report I addressed you under date of 26th August, 1885,
On' the levelling operations carried out along the Richelieu, that one series of
gaining tides may produce a rise of 1-0 foot or more, and a series of losing tides a fall
of a foot in the water level at Sorel ; the extent of the rise or fill depends, of
course, primarily, on the importance of the astronomical tides which produce it ; but
also, in a great measure, on the winds which prevail at the time, and on the
diurnal inequalities. Indeed, from Lake St. Peter to Montreal, changes of level
caused by tidal fluctuations, winds and variations in the fresh water discharge, not to
speak of the waves raised by steamships and tugs during the season of navigation, are
5o Much intervolved, that it is not an easy matter, not to say impossible, to disassociate
"ne kind of variations from another, and there appears to be no alternative but to con-
sider them as a whole.

It will be seen from an inspection of the water lines shown on diagrams Nos. XI.
and XV. at their correct elevations above datum, according to simultaneous observations
rade in 1887 and 1888 at the lotr and high water seasons, that at Three Rivers, Port
.t. Francis, Sorel, ContrecSur, Verchères and Longueuil the mean tide levels of the

river vary on the whole in a corresponding manner, and when the flow of river water is
Ilearly permanent, the ratio between the rise or fall at one place to the corresponding
variation at another east or west of it, remains sensibly constant within a foot or two
and more at any stage of the river whether high or low.

With a nearly uniform discharge of river water, the fall from Longueuil to any
Point above Sorel increases when the tides are losing, and decreases when the latter are
gaining in importance, so that the declivity reaches its maximum value and the current
1à strongest, about the time of neaps, and the declivity is smallest and the current
weakest about the time of spring tides. The main reason of this is, that more tide
water iS stored in the estuary at springs than at neaps ; moreover, the fluctuations due
to this cause are greater on Lake St. Peter than on adjoining stretches of river. As
the declivity of an ordinary fresh water stream always increases when it is in a rising
Condition,:the said slope must therefore increase on the St. Lawrence estuary as on
al tideways in general, much more rapidly under such circumatances when the tides
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are losing than when they are gaining and vice wre8a. It cannot be said,, however, that
the slope of the river surface between Lake St. Peter and Longueuil, which obtains at
the time of extreme high water in May or June, is, on the whole, very different from
the declivity at extreme low water in October or November, notwithstanding that the
difference in the height of the water at these two stages is from 9 to 14 feet or more..

On the 20th of May, 1888, after the flow of the river had been as nearly permanent
as the circumstances of the case admit of, for three or four days during which the sum-
mits of the tidal undulations had varied but littie in elevation, as the waves entered
Lake St. Peter, and their coefficients of amplitude varied only between 51 and 46-the
water stood 35-50 ft. above datum at Longueuil ; being exactly 10-10 ft. higher than on
3rd November, 1887, when similar. conditions obtained not only as regards uniformity
in the heights of the summits and the theoretical amplitudes of the tide waves of the
three or four preceding days; but also as regards the comparative permanency of the
flow during the same time.

Again, the elevation of the water at Sorel on the 20th May, 1888, was 29-55 ft.,
and on the 3rd November, 1887, 19-18 ft. above datum, hence the fall or Mlope of the'
river between Longueuil and Sorel was only 5·95 ft. at extreme high water in May,
1888, while it was 6-20 ft. at low water in November, 1887, that is to say the river rose
at Sorel 0-25 ft. more during the high water season than at Longueuil, viz., 10-35 ft.
instead of only 10-10 ft.

The elevations of the river at the five gauging stations established between La-
prairie and Sorel, and also at locks Nos. 5 and 1, Lachine Canal, viz. : on 3rd Nov-
ember, 1887, and 20th May, 1888, together with the falls between the consecutive
places, the total falls from Longueuil, etc., were found to be as shown in table XL.
hereunder; the said river levels may be considered as representing approximately the
mean semi-monthly elevations of the water in all instances where diminutive seni-
diurnal variations caused by the tides are discernible, which is more especially the case
at high springs.

TABLE XI.

Name
of

Ganging Station.

Lock No. 5, head of Lachine
Canal... ......... .....

Laprairie.................

Lock No. 1, foot of Lachine
Canal... ... .. ... ....

Longueuil. ...............

Verchères......... .......

Contrecœur.. .............

Sorel. ....................

At Low Water, 3rd Nov.,
1887.

0

Foet. Feet.

7279........
.. ..... 34-03
38- 76 ..........

......... 1103

27-73.........233
.......... 2·33

25·*40 1..... ....
.......... 3 70

21'70 ..... ....
1-60

2010 ..........
.092

19-18 .........

cý

At High Water, 2Oth May, 3& ý:

> >1 ;13 ;.,, i
_Z I_

Feet. * Feet. Feet.

-47-39 77-46
...... .... ........Ô . 36-42
-13-36 41-04 ......

.... ... ..... ... 4 -90

- 2.33 36*14
.064

.. . .. 35-50 .. . . ..
......... :........ 3-70

3'70 3180 . .
.......... .... .. .. 1 20

5-30 30-*60 .... ....
... .. .. 1-05

6-22 2955 ........

Feet. Feet.

--41-96

- 5·50

4-67

4-28

- 0-64 8·41

0-00 10-10

3-70 10-10

4'90 10-50

5 95 -1037

AL 1892

N.B.-The elevations at locks Nos. 1 and 5, Lachine Canal, are based on the
entries made on the water registers by the lock-masters; the depths on the sills givel
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by them being respectively 10-1 ft. and 16-2 ft. for.3rd November, 1887, and 14-9 ft.
and 24-7 ft. for 20th May, following.

These results go to show that Lake St. Peter with adjoining river stretches up to
past Sorel and down to past Three Rivers, forms a sheet of water of such vast extent
and so flat that its surface has to rise some 5} feet and the whole rivers up to Longueuil
with it, in order that the increased volume of water which comes down the St. Lawrence
in the spring niay make its way to the Gulf--otherwise, on account of the increase in the
friction head generated then the stream is in a swollen state, the tobal declivity from.
Longueuil to Sorel would have been much greater, instead of being smaller at the high
than at the low water season.

It has been shown that at Quebec the amplitudes of the tides are no longer
directly proportional to the astronomical coefficients, in other words, that the unit of
height is here a variable quantity, which generally turns out to be greater when based
on a tide with a coefficient less than unity, than when based on a tide having a coefficient
greater than 1. It is also clearly apparent from' the tidal diagrams that as we ascend
the estuary, and as the river passes to lower and lower stages this divergence accents
itself more and more. Hence, on the contrary, by moving in a north-easterly, or down-
stream direction along the estuary below Quebec, we must approach more and more
towards a point of the Gulf or Atlantic coast, where the ratio between each theoretical
and its corresponding actual coefficient of amplitude is as nearly uniform as the com-
plex nature of the case permits.

Whether the importance of the tides varies on the eastern coast of North America
absolutely according to the same laws as it does on the coast of France, for which in
particular the tidal coefficient given in " L'Annuaire des Marées " are calculated, and the
western coast of Europe generally, I am not prepared to affirm; but the resemblance of
the main features of the high and low water curves based on the theoretical amplitudes
shown in connection with the loci of the high and low water levels corrected for
diurnal inequalities, of the eight continuous series of gaining and losing tides cover-
ing two complete lunar months, which were observed very closely October 12th
to 10th November, 1887, and 5th May to 3rd June, 1888-is such as ·to warrant
US in adopting as the best basis available for the determination of extreme and other
typical high and low tide levels, the hypothesis that the tide waves on both sides of the
-Atlantic truly are contemporaneous and have the same relative importance. I have
thought it advisatle to establish first such typical mean high and low water lévels of the
estuary as are likely to obtain in normal conditions of weather, including atmospheric
Pressure: 1st at the time of spring tides having the greatest possible theoretical mean
alnplitude, viz.: that which corresponds to a coefficient of 118; 2nd at the time of neaps
Of least importance, the cëefficient of which is about 30 ; leaving the effects of diurnal
ilequalities and of persistent high winds, to be dealt with separately.

During series No. I. of gaining tides, observed 12th to 18th October, 1887, the
water level was raised about 0-75 feet at Sorel and only 0-45 feet at Longueuil. If we
assume that the rise which took place at Longueuil was exclusively due to an increase
in, the fresh water discharge from above, the effect of series lNo. J. of gaining tides on
Lake St. Peter is found to be a rise in the water level of (0.75 - 0-45 feet) = 0-30 feet.
Ini this series of tides (No. I.) the astronomical coefficients varied as already stated,
between 39 and 117, with an average value of 84-84.

During series of losing tides No. Il., observed 18th to 25th October, 1887, and
Which also correspond to astronomical tides with coefficients decreasing from 117 to 39,
but having an average value of only 77, the water fell at Sorel about 0-90 ft. and at
Longueuil only about 0-30 ft. ; probable effect of this series of tides in lowering the water

0-30 + 0-50
level, say, 0-50 ft. Hence we may put approximately: 2 = 0-40 ft. for mean

change of level produced by series Nos. I. and Il. of 13 gaining and 13 losing tides the
average importance of which may be represented by an astronomical coef-

84-84 + 77-0fcient = 2 = 80-92, or say 81.
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As a gradual change of (117 - 39) = 78 in the theoretical coefficient of seil-amp-
litude of series of tides having a mean coefficient of importance = 81, may be considered
to affect the water level around Sorel to the extent of nearly 0-40 ft. on an average, we
may assume that with a series of tides of minimum importance, the coefficients of which
may vary, say between 93 and 30, with a mean value of 65 or less, the water level would
probably, at the same stage of the river, be further depressed from the level correspond-

39-30 X 0-40
ing to the 39 tide, by about 78 =0-046 on an.average, or say 0.05 ft.

Now, at the beginning of series of tides No. I. .and at the end of series No. Il., when
the astronomical tidal coefficient was 39, the river stood at Verchères'at an average
height of 21-95 nearly, and the mean elevation of the water at Sorel was 19-50; hence,
with the minimum series of tides just described, the water at Sorel would have stood
(19-50 - 0-05) = 19-45 ft. above datum. Moreover, at extreme low water, 20-85 ft. above
datum at Verchères, the said minimum low water level would be (19-45 - 21-95 - 20-85)
= 18-35ft. above datum, and at,the standard low water stage, 21-50 ft. above datum at
Verchères, to which it is suggested all the soundings should be referred, the same ihini-
mum tide level would, at Sorel, be 19-45 - (21-95 - 21-50) = 19-00 ft. above datum.

-As a matter of fact, the lowest water recorded in the Montreal Harbour Commis-
sioners' Sorel water register for 1879 is 18 ft. 8 in. above the 0 at the lower end of their
gauge, viz. : on the 1Oth of Novemnber. The elevation of this 0 was found, in 1885, to be
about 0-05 ft., hence the height of 18 ft. 8 in. = 18-65 ft. indicates a water level 1811 ft.
above datum, viz. : 0-36 ft. higher than the computed extreme low water level ; but then
it must be borne in mind that the serial tidal amplitude, although small, was probably
not an absolute minimum at the time in question. Again, considering that the height
of the river was observed only once in 24 hours, the elevation of the water may have
been and probably was, lower than 18-71 ft. either on the 9th or 1Oth of November. More-
over, the gauge board used was subdivided only into 3-inch spaces, and water levels
could, consequently, not be read with precision; the gauge board may, at the time, also
have been slightly too low in the water, in reference to the bench marks made on land,
on account of the subsidence of the eribwork pier to which it was spiked or on account
of having been shoved out of its proper place by a passing vessel and not put back again.

We can arrive at the extreme and standard low water and the extreme high water
elevations at Laprairie, Longueuil and ContrecSur, with sufficient accuracy for practical
purposes, by supposing, where more definite information is wanting, that the average
rate of increase or decrease in the declivity between two consecutive places, per foot of
rise or fall in the water at one or the other of these points, which obtained while the
river rose from the level of 3rd November, 1887, to that oM'20tb May, 1888-or between
any two other known stages of the river that might be better suited for the determina-
tion of the particular level sought-also hold good during the further lowering of the
river down to standard and extreme low water and the further rising of the same up to
extreme high water.

Table XII., which here follows, shows the extreme and standard low and extreme
high water levels at the gauging stations from lock No. 5 to Sorel, which have been
determined in the manner just described :
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TABLE XII.

Name of Gauging Station.

Thck No.5, head of Lachine
Canal......... .......

Laprairie public wharf...

Lock No. 1, foot of Lachine
Canal...... ..... ..

l o n g u eui Government
wharf ..................

Verchères public wharf ...
Oontrecœur public wharf...

Sorel, McGarthy's wharf...

.2 E

Feet above
datuin.

79-96

43-23

40-22

40-02
36-32
35-17

34-07

Feet above
datunm.

72-04

38-39

26-96

24-55
20 85
19-25

18-35

Feet above
datam.

72-04

38-40

27-54

25-20
21-50
19'90

19-00

Notes.

9'4"+62-71 ft. 7204 ft. in Nov.,1879.
17'3"+62-71 ft.= 7996 ft. in May,1879.
Water surface at elevation 74'38 at

lock 5 corrsponds to mean summer
level with 19-0 ft. depth on sill lock
1, 2495 ft. above slatum at Ver-
chères, and 22-50 at Sorel.

28' 8" + 11-54 = 40-22 ft. in May, 1876.
15' 5 + 11'54 = 26-96 ft. in Nov., 1879.

17' 6" on sill old lock No. 1 corresponds
to river surface 23,25 ft. nearly above
datum at Verchères.

2' depth lower sill St. Ours lock,
May 6, 1876, plus 12-657 minus 0-80
ft. ail to Sorel = 34 -07 ft.

Elevation 0 Mont. Hbr. Ors'. gauge at
Sorel = + 0 -05 ft.

As already remarked in connection with table of water levels XI. for 3rd Novem-
ber, 1887, and 20th May, 1888, the elevations of extreme high water here given for the
Stations between Longueuil and Sorel, where not only aggregate but also single effects
of high springs are to some extent discernible, indicate respectively more nearly the
Position of, the mean high tide levels of such springs above datum, than the heights of
the corresponding maximum high tide levels which would be arrived at, if diurnal and
Weekly tidal inequalities and small local variations were also taken into account.

I may here bring to your notice a singular change in the general slope assumed by
the river surface, which has been founde to obtain during the low water season, along
the south shore between ContrecSur village and a point some 2j miles west of thé
Wharf at this place, and about 1 mile above Jos. Dansereau's stone house which stands
at the junction of the post road as originally constructed, with a new, portion of road
OPened on higher ground to prevent further damage by spring floods.

According to the series of simultaneous observations of the water level made between
the points mentioned on the 29th of August, 1887, when the water stood on an average
23'10 feet above datum at Verchères and 17-5 feet over sill of lock No. 1 at Montreal,
the fall on the said stretch was from elevation 22-58 ft. to elevation 21-50 ft. above
datun, viz.: at the rate of 0-4320 per mile, while the general slope of the river for 5

miles above is 0 -44ft. -088 ft., and for 5 miles below only 0.35 ft. = 007 ft. per mile.
5 5

The slope in question was also determined and a similar result arrived at, by using
data derived from some accurate gaugings made at the Verchères and ContrecSur
Wharves during the latter part of August, 1888, in connection with the corresponding

.depths on the lower sills of lock No. 1, Lachine canal and the St. Ours lock, which are
given in the lock-masters' registers; at the end of August, 1888, the elevation of the

A. 1892

[1891] 117



55 Victoria. Sessional Papers (No. 8.)

river surface differed but four or five inches from the height it had reached the previous
year on corresponding days in August.

Being apprehensive that, despite the numerous precautions taken to secure correct
results, both as regards levelling and gauging operations, an error had been committed
in-some unaccountable way, for the field notes had all been closely examined and the
computations checked and rechecked in vain, the continuous line of simultaneous double
levellings run all along the south shore of the St. Lawrence was re-levelled in June, 1887,

C. C. e
from B. e M. in Jos. Dansereau's house to B. e M. on the ContrecSur church, and another

CXXX CXXIX
series of simultaneous observations of the water level made on 21st June, 1889, when the
river was at a height of 26-50 feet deep over sill of lock No. 1 instead of 21-50 feet and
17-30 feet respectively on the 29th August, 1887. The result of this work was to prove
the accuracy of the original levelling operations in every particular; but the declivity
was now found to be practically uniform above and below ContrecSur.

I have come to the conclusion, that the sudden drop in the river surface at low
water, is caused by the long string of narrow islands and intervening shoals lying
between the main or ship channel and the south shore, from a point say 2 miles above
ContrecSur village, for some 6 miles in length towards Sorel. These islands together
with the intervening high middle grounds, broken only here and there by narrow tortu-
ous channels, form an obstruction similar to a partly submerged dam which is sufficient
to prevent the shore channel from attaining the same height as the ship channel; this
channel is, at the lowest water in the fall, from 0-5 feet to 0-6 feet higher than the
former, opposite the ContrecSur wharf.

It appears from the above remarks, that any gauging that may be necessary in
connection with projected dredging operations in the ship channel opposite the parish of
Contrecœur, should, during the low water season at least, be done on the northern side
of the outlying islands or along the north shore of the St. Lawrence, in preference to
the ContrecSur wharf or adjoining shore.

Proceeding down stream from Sorel through Lake St. Peter, the semi-diurnal
oscillations continue to be very small, indeed at times so small, that they cannot be
detected even as low down as Port St. Francis at the extreme eastern end of the lake,
except by making extended series of accurate gaugings in calm weather with special
apparatus.

The following results of some observations made about the times of the moon's
quadratures and at the syzygies during the low water season of 1887 and high water
season of 1888, at Port St. Francis and Doucet's Landing opposite Three Rivers, throw
some light on the relative importance of the tides felt at these places, the diurnal
inequalities, etc.

[1891]
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TABLE XIII.

Dates, positions, etc., of
tides observed

between Sorel and
Three Rivers in 1887 and

1888, etc.

Loi,, Water seacson of 1887.

October 1i and 12, neaps
at beginning of series of
gaining tides No. I.

OCtober 18'and 19, springs
at end of series of gain-
ing tides No. I.

gh Water season of 1888.

May 19 and 20, neaps at
beinning of series of
gaming tides No. VII.

May 26 and 27, s rngs at
end of series o gaining
tides No. VII.

e

39
to42

117to
116

41
to
48

107d
to

106

AVERAGE DAILY RANGE8.

At Port At Three
St. Francis. Rivers.

FALL FROM
SOREL IN

MEAN
TIDE LEVEL.

.

From To From To Feet.

0-2Q 0-70 0-25 075 2-301

0-81 1·225 1-10 1-42 1-55.

...... . 0 10 0'20 1-10

0-20 0-40 0-47 0-70 0-98 1*75 , 31'10

Feet.

2-37

1-55

1-95

Remarks.

Se

Feet
above
datum.

22-12

22'30

31-80

When the river is rising, while the tides are losing in importance, the declivity in
the lake surface is, of course, greater than if the river had remained at a uniform level,
or was also falling, and on the coItrary, with gaining tides and a falling river, the sur-
face slope is smaller than if the river remained at the same level or was in a rising state;
all other things being equal in both cases respectively.

During the time simultaneous observations were made at Three Rivers, Port St.
Francis, and Sorel, no coincidence of the nature thus described occurred, that could
have the effect of increasing or decreasing in a.notable manner, the declivity of the
Waters of Lake St. Peter.

On the 4th of May, 1888, with losing tides, having a coefficient of 44, and the river
in a falling condition, the mean level of neaps was at Port St. Francis, lower than at
Sorel, by 1.35 feet.

Again, on the 12th May following, when the tides were gaining and the river was
rising, the mean level of springs having a coefficient of 82, was at Port St. Francis,
below that at Sorel, only 1-15 feet.

We have seen that during series of gaining tides No. I., when the astronomical
tidal coefficients fluctuated between 39 and 117, with an average value of 84-84, the
water level was raised at Sorel, about (0-75 ft. - 0-45 ft.)= 0-30 ft. As the fall from Sorel
to Three Rivers, a distance of over 36 miles along the axis or thalweg of the St.
Lawrence, is on an average, less than 2 feet during the low water season and still
sinaller during the high water season, the effect of a permanent change in the fresh
water discharge on the water level may be considered to be sensibly the same, in calm
weather, at Sorel, Port St. Francis and Three Rivers. Hence we may take for granted
that the effect of a series of gaining tides, such as No. I., on the water level at Port St.
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In October the even-
ing tides have gen-
erally the greatest
amplitudes.

Range at Port St.
Francis too small to
be deduced from
measurementsmade
with ordinary gaug-
ingstaff unprotected

In May the morning
tides are the most
important.
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Francis is also to raise it by (2-30 - 1-55 - 0-45)=0-30 ft., and that the water at Three
Rivers will be raised by (2-37.- 1-55 - 0-45)- 0-37.ft. under the same circumstances.
-Moreover, the probable lowering effects of series of losing tides No. IL. may be placed at
0-50 foot at Port St. Francia, the same as at Sorel, and at 0-57 fôot at Three Rivers,
and the mean value of the effýets of two series of tides such as Nos. I. and II., the aver-
age importance of which is indicated by coefficients 81, may be put equal to 0·40 foot
for Port St. Francis, and 0-47 foot for Three Rivers. The average falls which obtain
with such series of gaining and losing tides on the stretch of river under consideration,
are, therefore, approximately as follows, when the river stands at a mean elevation of
21·95 feet above datum at Verchères, viz. :

1. Between Sorel and Port St. Francis :
(a) At neaps of . . 39, 2-30+(0.40 - 0-30)= 2-40 feet ;
(b) At springs of 117, 1-55+ (0-40 - 0-30) =1-65 feet.

2. Between Sorel and Three Rivers :
. (a) At neaps of. . 39, 2-37 +(0-40 - 0-30)= 2.47 feet ;

(b) At springs of 117, 1-55 + (0-40 - 0-30) = 1-65 feet.
Also, we may admit as before, that the further lowering of the water below the

levels corresponding to the 39 tide just arrived at, whieb would obtain with a minimum
series of tides having coefficients of, say, between 93 and 30, and of an average value of
about 65, would be approximately 0-05 foot, both at Port St. Francis and Three Rivers,
the same as at Sorel.

As the tide water has already been found to stand at a mean height of 18-35 feet
at Sorel, at the time of extreme low water in the river 20-85 feet above datum at
Verchères, and when the tide has a minimum amplitude corresponding to coefficient 30,
therefore :-

(a) The minimum mean tide level is:
10. At Port St. Francis, 18-35 - 2-40 = 15-95 feet above datum;
2°. At Three Rivers... . 18-35 - 2-47 = 15-88 feet above datum.

(b) The standard mean tide level at normal lowest water in the river above is, in a
similar manner, found to be nearly:

1°. At Port St. Francis, 19-00 - 2-40 =16-60;
2°. At Three Rivers... . 19-00 - 2-47 = 16-53.

In order to obtain the average high tide levels corresponding to the above we have
to add to the mean tide levels of 15-95 feet and 16-60 feet at Port St Francis:
0-20 +0-70, ' or say, more correctly, 0-24 foot, which gives 16-19 and 16-84 for the aver-

4
age high tide levels at the extreme low and standard low or lowest normal stages of the
river respectively.

At Three Rivers, 0-25+ 075= say 0.28 ft., bas to be added to 15-88 ft. and 16-53
4 ft.

ft., which gives 16-16 ft. and 16-81 ft. for the average high tide levels, at the same
respective stages of the river.

The low tide levels at the same stages are arrived at thus :
10. At Port St. Francis:

(a) Average low tide level oorresponding: to, extreme low stage of river =

f 0·20+0-70 _
- 2 -024 = 15-4 t.

(b) Average low tide level corresponding to standard low or lowest normal
stage of river=

16-60 0-20 +.0-70 -024- 16-3l
2

2°. At Three Rivers:
(a) Average low tide level corresponding- to extreme low stage of- river=

15-88- 025+0750-28} =15·66.
2
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(b) Average low tide level corresponding to standerd low or lowest normal
stage of river=

16-53- 05 + 0-75 0 2 8 = 16-31.
2

By following a train of reasoning similar to that previously adopted herein for deter-
maining characteristic high and low and other tide and river levels, I have established
for Port St. Francis and Three Rivers, chiefly by means of data to be found in the
last table, as shown hereunder, the probable mean and high and low water levels of
tides having amplitudes corresponding to the maximum astronomical coefficient 118 : (A)
when the river is at the extreme high stage, 36-32 ft. above datum at Verchères and
34.07- ft. at Sorel: (B) when the river is at the standard low or lowest normal stage,
21·50 ft. above datun' at Verchères and 19-0 ft. at Sorel; the flow being supposed to be
Permanent, or nearly so in each case.

(A)
1. Decreased fall due to increase of amplitude corresponding to increase of 12 in

theoretical tidal coefficient, from 106 to 118:

(a) Sorel to Port St. Francis = 1-10 - {(1-10 - 0 9818 - 106) =0-024) = 1-080 ft.

(b) Sorel to Three Rivers = 1-95 - f( 1 .95 -- 1-75)(118 - 106)= 0-040 = 1-91 ft.
106-46

2. Fall'as further modified by rising of river from 22-30 and 31·30 to 36-32 ft. above
datum at Verchères :

(a) SoreltoPt.St.Francis= 1·54 - {(1.54 - 1.080)(36-32 - 22-30) = 0·72 =082 ft.t 31-30 - 22-30

(b) Sorel toThreeRivers = 1-54.+ {(1·91 - 1-54)(36-32 - 22-30) =0580} r 2-12 ft.
S 31-30 - 22-30

3. Hence in the extreme conditions mentioned, viz., with river discharge at a max-
1mum and tide of greatest amplitude possible, the elevation of the mean tide level is:
rj (a) At Port St. Francis.......... 34-07 - 0-82 = 33-25 ft.

(b) At Three Rivers . ............ 34-07 - 2-12 = 31-95 ft.
7-4. Now at Port St. Francis, the tidal intumescence is completely obliterated,

even before the river has attained the extreme high stage above defined, for,
(0-810 ft. + 1-225 ft. -1.02) (022 + 0 44 0.33 =

1-0 2 =03 -9ad

(0.69 (36-32 - 22-30) _1
1-02 - = 1L 23 1-07 = - 0.05.

31-10 - 22-30

But at Three Rivers, the tidal undulation is still felt ; the mean value of its
1-10 + 1-42amaplitude being, however, reduced from 2 = 1-26 ft. to:

(0.51 + 0-77)(36-32- 22-30)1-26 1-26 - 2 = 0-97) = 0-29 ft.

31-10 -22-30
Therefore, at Three Rivers, under the particular circumstances already described,

fean low tide water stands 31-95 ft. - 0-14 ft. = 31-81 ft. above datum, and mean
high tide water is .......... 31-95 ft. + 0-14 ft. = 32-09 ft. above datum.

(B)
1. ,Diminished fall due to increase of amplitude corresponding to increase of 2 in

theoretical tidal coefficient from 116 to 118, is equal to, say 1.54 ft. between Sorel and
Port St.' Francis, and also 1.54 ft. between Sorel and Three Rivers.

2. Fall as further modified by lowering of river, from elevation 22-30 ft. to 21-50
f- at Verchères:
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(a) Sorel'to Point St. Francis:
{(-54 - 1·080) (22-3 - 21-50) -

(31-10 - 22-30)
(b) Sorel to Three Rivers:

((-91 - 154) (22-30 - 21·50) 003  1
(31-10 - 22-30) 1

Mence in the case of springs of maximum importance corresponding to tidal co-
efficient 118, and with the river at the standard low stage when the water surface stands
21-50 ft. above datum at Verchères, we have for the elevation of the mean tide level:

At Port St. Francis.......... 19-00 - 1-58 17-42 ft.
At Three Rivers ............ 19-00 - 1.51= 17-49 ft.

Now at Port St. Francis, the mean height of the spring tide of maximum import-
0·81 + 1-225

ance just referred to may be taken at 2 or -say 1 .02 ft., and at Three Rivers

1-10 + 1.42 Ltat .............................. . .2 = 1-26 ft.

We have, therefore, for the mean elevation of low water:

At Port St. Francis ... . .... 17-4- = 16-91 ft.

1-26
At Three Rivers ........... 17-49 - -- = 16-86 ft.

And for the mean elevation of high water:

At Port St. Francis ........ 17·42 + = 17-98 ft.
2

i1·26
At Three Rivers .......... 17·49 + - = 18-12 ft.

These four last results must, however, be further augmented, each by say 0·75 ft.
and 0-80 ft. for Port St. Francis and Three Rivers respectively, on account of the in-
creased general mean weekly elevation of the river surface produced by a series of tides
of maximum average importance (85), as compared to the level that obtains with tides
of minimum or of general average importance (70), as will hereinafter be explained.

TYPICAL TIDE WATER LEVELS BELOW CHAMPLAIN, ETC.

At the village of Champlain, on the north shore of the St. Lawirence, situated
opposite the Gentilly shoal and basin, 15 miles east of Three Rivers, which is the next
place below this city that was selected for a gauging station, the tidal intumescence
is, as a rule, sufficiently well defined during the season of navigation to permit of its
length, height and general character, including the respective periods of the flood and
ebb, and the times of high and low water, being determined within comparatively
narrow limits at neaps as well as at springs.

At this and all the other stations further down stream, the effects of the tidal and
fluvial influences on the high and low water levels have been considered separately in
the manner hereinafter described.

1. In place of the original approximate rectilinear loci, more accurate curvilinear
loci of high and low tide levels were drawn in heavy dotted lines on the diagrams of
tidal fluctuations prepared for all the stations below Champlain above referred to (see
Il. VI. to X.and XII. to XIV.), viz., so as to be, as closely as possible, in accord with the
general features of the theoretical tide curves; due allowance being made, at the same
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time, for changes of level produced by simultaneous variations in the fresh water
discharge.

2. Seven additional diagrams (Ill. XVI. to XXII.), showing the high and low tide-
loci and corresponding elevations of the river surface at Verchères, were constructed for
the gauging stations between Champlain and Quebec, on transparent leather section
paper divided into inches and tenths; this paper being found to be more convenient than
any other for taking off elevations from the first set of diagrams. Instead of being
Plotted in the order of the ranges of the corresponding tides, the high and low tide and
fluvial levels*have been laid down on these new diagrams in the order of the corres-
Ponding theoretical coefficients of tidal amplitude; these coefficients being represented
by abscissas to a scale of n inch per hundredth, and the elevations of the water to a
scale of 2 feet per inch.

The whole of this preliminary work was undertaken with a view of representing
graphically, the variations which take place in the high and low water loci of the eight
series of gaining and losing tides observed in 1887-88, in reference to increases or
decreases in the theoretical importance of the tides and in connection with changes of
level that are caused simultaneously by variations in the fresh water discharge. As
all tide levels are plotted in the order of the theoretical amplitudes, both gaining and
losing series of tides appear on the diagram as affecting the elevation of the water in
the same direction. In order, however, that the loci of the various series of water levels
represented may be readily distinguished one from the other and compared, each pair or
set of high and low water curves has been indicated by a particular kind of line. Thus,
the loci of series of gaining tides Nos. I. and V., are shown by continuous full lines ;
those of series Nos. Il. and VI. of losing tides, by small equidistant dots; those, of Nos.
III. and VII. of gaining tides, by a successior1 of long dashes, and those of Nos. IV, and
VIII. of losing tides, by dashes alternating with double dots.

Moreover, the curves showing the variable elevation of the water at high and low
tide, according to gaugings made during the low water season in 1887, are shown in
black, and the corresponding curves for the high water season of 1888 in red, while the
loci of the river levels at Verchères, are in blue.

The disposition of the series of high and low water levels observed, side by side, in
the order of the theoretical tidal coefficients, affords the advantage of showing at a,
glance, that apart from the general rise of the high and low water loci of series of
gaining tides and the slope of the corresponding loci of losing tides, in proportion to
their importance, and independently of the variations of level produced simultaneously
in the estuary by fluctuations in the fluvial discharge, each series of high and low tide
levels, taken as a whole, occupies moreover a higher or lower position according as the
iean heightof the fluvial intumescence during the week occupied by the said series,
or we may say, approximately, according as the mean theoretical amplitude of the
Atlantic wave, is greater or smaller.

The average mean tide, high and low water levels and amplitudes, together with
the differences in height between series Nos. I. and III. of gaining, and series Nos. IL.
and IV. of losing, tides, respectively, which were actually obtained at each tide station
between 12th October and 12th November, 1887, when the said series of tides were
observed, are given in the following table, in connection with the corresponding average
astronomical coefficients of amplitVde, units of height and elevations of the river at
Verchères:-
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TABLE XIV.

Tides
in each Series,

and Dates.

14 gaining, Oct. 11 to Oct. 18.

13 losing, Oct. 18 to Oct. 25..

15 gaining, Oct. 25 to Nov. 2.

15 losing, Nov. 2 to Nov. 10 .

General average, 57 tides..

14 gaining, Oct. Il to Oct 18.

13 losing, Oct. 18 to Oct. 25..

15 gaining, Oct. 25 to Nov. 2.

15 losing, Nov. 2 to Nov. 10..

General average, 57 tides..

14 gaining, Oct. Il to Oct. 18.

13 losing, Oct. 18 to Oct. 25..

15 gaining, Oct. 25& to Nov. 2.

15 losing, Nov. 2 to Nov. 10..

General average, 75 tides..

ACTUAL AvERAGES.

'> e

r 3 - 3

e .. à

7.534

7-286

6-568

6-640

6-987

15*089

14238

13334

13*214

13-942

7-96815-181

7807' 14537

7'06213-620

7 144 13 -523

7-474 14-189

0-127

0202

-0 -107

0-080

0-072

0-874

0-960

0-590

0-739

i01-87

a>

H. W. Locus No. I
9·77516-050 3-5560-75ft. aboveNo. III.

and
H.,W. Locus No. II

9.66715·523 3-6910-75ft.aboveNo.IV..
Also

L.W. Locus No. I
8'941114770 3-2090-35ft. aboveNo. III

and
L. W. Locus No. Il

9·867 14-499 3-251 0-35 ft. above No. IV.

953915'190 3-423

[1891]

Differences
Of

height between

co fspnin
serial loci of High

and
Low water

levels.

H.W. Locus No. I
0 85 ft. above No. III

and
H. W. Locus No. II

0 -85 ft. above No. IV.[
Also

L. W. Locus No. I
0·25 ft. above No. III

and
L. W. Locus No. II

0-25 ft. above No. IV.

H. W. Locus No. I
0 -80 ft. above No. III

and
H. W. Locus No. II

0-80 ft. above No. IV.
Also

L. W. Locus No. I.
0'38 ft. above No. III.

and
L. W. Locus No. Il.

0 -30 ft. above No. IV.

A. 1892
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O c

a. -

datum.

Ft. Ft.

14-963 22-*0181-57 9 -172

14-101 22-18177-00 9 -156

13-309 21'78 68-00 9·866

13-128 21.80 65-2110-063

13-877d 21·94 72-70 9-544

•

14 -30422-01 81'57 8 -768

13-619 12ý 18 77 -00 8-843

18- 016ý 21-78 68·00 9-*571

1

12 -785 21·80 65·21,9-803

1S'41321·94 72-70 9·225

12-44.422-0181-5717-628

11-86 22·18 77-001 7705

11 553 21·78,68-00 8-495

11'237 21-80 65·218 -616

11-*766l 2194 72-*70 8-*092

1 ---~ -
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TABLE XIV.-Continued.

.i

2

Tides
in each Series,
and Dates.

z

I

I

III

IV

I

II

IV

II

III

IV

ACTUAL AVERAGES.

5

2-343

12·351

11-527

11-405

11 885

16'356

15-965

15-299

15-042

15-647

o-

8'321

8-638

7*830

7-814

8 145

14 gaining, Oct. 11 to Oct. 18.

13 losing, Oct. 18 to Oct. 25..

15 gaining, Oct. 25 to Nov. 2.

15 losing, Nov. 2 to Nov. 10..

General average, 57 tides..

14 gaining, Oct. 11 to Oct. 18.

13 losing, Oct. 18 to Oct. 25..

15 gaining, Oct. 25 to Nov. 2.

15 losing, Nov. 2 to Nov. 10..

General average, 57 tides..

14 gaining, Oct. 11 to Oct. 18.

13 losing, Oct. 18 to Oct. 25..

15 gaining, Oct. 25 to Nov. 2.

15 losing, Nov. 2 to Nov. 10..

General average, 57 tides..

13-56116-455 10 653

13'647 16 226 10'991'

12·779 15-476 10 -140

12-910 15-389 10·387

13-201.15-866 10-536

15-452 16-92113-969

15'656 16-873 14-372

14·793116·010 13·621

14-782 15-948 13-590

15-149 16'415 13-883

[1891]

(

L

Differences
of

height between
correspondin

serial loci of High
and

Low water
levels.

H. W. Locus No. I
0 -70 ft. above No. III

and
H.W. Locus No. II

0-70ft. above No. IV.
Also

L.W. Locus No. I
0 50 ft. above No. III

and
L.W. Locus No. Il

0-50ft. above No. IV.

H. W. Locus No. I
0'55 ft. above No. III

and
H. W. Locus No. Il

0'55 ft. above No. IV.
Also

L. W. Locus No. I
0-40 ft. above No. III

and
L. W. Locus No. II

0·40 ft. above No. IV.

H. W. Locus No.. I
0-48 ft. above No. III

and
H. W. Locus No. Il

0.48 ft. above No. IV.
Also -

L. W. Locus No. I
0'50 ft. above No. III

and
L. W. Locus No. II

0'50 ft. above No. IV.

8 .

Ft.

7·946

7'352

7·455

7-241

7-500

5-724

5-228

5.337

4·962

5·333

2-881

2-50(

2·38

2-37

2'53

0

above
datum.

Ft.

22-01 8157 4-870

22-1877-00 4-70e

21-78 68 00 5-481

21-806521 5552

21·94 72-70 5-158

22-018157 3-5

22-18 77'00 3-403

21-78 68-00 3-92

21 80 65 213-766

21-94 72'70 3-649

22·0181*57 1·766

22·8 77-00 1-621

21-78 68-00 1-757

21·80 65-211-821

21.94 72*70 1·741
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TABLE XIV.-Continued.

ACTUAL AvERAGES.

Tides Differences M z

in each Series, h eigh bheigbt between 0-~and Dates. _______corresponding 
* 5

serial loci of High z ,
and

n 8 Low water *"'

4 levels. bo- , co c
___ ___ __as_ ce_ __ __~ datura.

Ft. Ft.

; 'H. W. Locus No. I
1I 14 gaining, Oct, il to Ôct. 18.16*31417-478 15-206 0-45 ft. above No. III 220'122018157 133

and
H. W. Locus No. II

16,517-474115 605 0-45 ft. above No. IV. F88222 1817700 1222
Also

L. W. Locus No. I
III15 gaining, Oct. 25 to Nov. 2.15-89016·734 14-976 0'38 ft. above No. III 18142178 68001331

and
L. W. Locus No. II

L IV 15 losing, Nov. 2 to Nov. 10.. 15-594 16-440 14 -754 0-38 ft. above No. IV. 1678 2180 65211252

012882 221 77'1 00 1222

General avetage, 57 tides. . 160821697415149 1887 21-94 72-70 1 291

* These results for series No. Il. are based on those obtained at Batiscan, the observations made at
Champlain being incomplete.

The value of the unit of height based on the lowest neaps observed, viz.: 1lth
and 12th of October, for both of which the coefficient is 39, is found to be equal to
11-090 + 10-834

39 x 2 x 2 = 14-055 feet, and that based on the highest or most important spring,

17-544
observed 18th October, for which the coefficient is 117 to = 7-50 feet; the1-17 × 2
first value being, therefore, nearly double the second.

If some one had attempted to determine the position of the high or that of low
water level at the Graving Dock, for the morning tide of the 11 th of October, at low
neaps, from the average unit of height equal to, say, 9-75 feet, he would have found low
water to stand : 0-41 x 9·75 feet = 4-00 feet below, and high water 4·00.feet above the
mean tide level of that day. Bút according to actual observation, high water at 12-07
a.m., 1lth October, was 6-765 feet above, and low water 5-69 feet below the mean tide
level corrected for diurnal inequalities; the computed elevations are, therefore, res-
pectively 2-76 and 1-69 feet in error.

Again, if corresponding determinations of high and low water levels had been made
for the afternoon tide of the 18th October, at high springs, low and high water would
have been found to stand respectively: 1-17 feet x 9-75 = 11-40 feet below and 11-40
feet above the correct mean tide levels, while in reality low water observed at 2·42 p.m.
18th of October,;was but 10-72 feet - 2·066 feet=8-65 feet below, and the high water
immediately following 20-182 - 10-720 - 9-46 feet above the said mean tide level, the
errors beitig respectively 2.75 and 1-94 feet.

Such computations would seldom prove of any practical utility at Quebec, on account
of the position of the mean tide level being too unsettled and difficult to determine ; they
126 [1891]
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serve here to show that even supposing the elevation of the said mean tide level to be
accurately known, the errors that would be committed are, in the case of neaps, nearly 85
and 19 per cent, and in case of springs, 83 and 30 per cent greater than the errors which
have been found to obtain in European seaports under the most unfavourable conditions
of wind and weather, although during the whole time the observations were made and
for several days previous, the weather was fair and no high winds were felt at Quebec
and vicinity.

These large discrepancies appear to be chiefly due to the following causes: lst. At
spring tides, the whole body of water brought up the St. Lawrence estuary by the
Atlantic wave has to be raised vertically several feet higher than at neap tides, and as
a good portion of the energy of the fluvial undulation is expended in performing this
work, the intumescence formed on the estuary must gain less rapidly in importance than
the wave from the ocean which gives rise to it.

2nd. At neaps, the volume of tide water retained in the estuary-which may be
looked upon as a very long narrow pond-is sinaller than at springs, and the general level
corresponding to any one whole phase of the undulations which are continuously being
propagated up the St. Lawrence, is therefore lower than at springs and the importance
or amplitude of the tides comparatively greater than the theoretical one, as represented
by the coefficients in " L'Annuaire des Marées." That the volume of tide water which
lodges in the estuary, increases with the gaining tides and diminishes when these are
losing in importance, is shown in the most striking nianner by diagrams Nos. IX., X.,
XIII. and XIV., which illustrate the movements of the tides at Grondines, St. Jean,
Batiscan and Champlain, where the St. Lawrence falls to a lower level at neaps than at
springs, while the fresh water discharge and river level at Verchères remain constant.
Below Pointe Platon, the low water surface of the stream is generally at a higher level
at neaps than at springs ; but the filling and emptying of the estuary goes on accord-
ing to the same law as above this locality, which is clearly shown by diagrams Nos. VI,
VII., VIII., XII and. XIII., and also by the water levels entered in the last table. It is,
moreover, not impossible that the interference of the wave passing through the Straits
of Belle Isle with that entering the Gulf through Cabot Strait may contribute, in some
mneasure, to the modification of the theoretical curve of amplitudes which indicates the
variations due to astronomical causes, in the importance of the tide waves on the shores
of the open Atlantic, and in the vertical position of the summits and troughs of these
waves.

In view of the ascertained fact that the general elevation of each weekly series of
gaining or losing tides varies with its mean amplitude, it follows that before the part
of a change in the water level of the estuary, which is attributable to a corres-
ponding variation in the fluvial discharge, can be correctly established by comparing
the elevations of wave sunmits or troughs determined by the high stage loci of high
and low tide levels, respectively, with the elevations of summits or troughs of undulations
of equal theoretical importance, determined by corresponding loci for the low stage of
the river, it will be necessary either : 1 st. To refer both sets of loci to a series of tides,
the mean amplitude of which corresponds to a standard theoretical coefficient having a

81·57 +77-00 + 68-00 + 65-21
fixed value, such as for instance: = say, 73 or, 2nd. To

effect other corrections that may be found more advantageous for eliminating the
difference of height in the said typical water lines, which arises from the inequality in
the mean amplitudes of the weekly series of tides in question, or else: 3rd. To select
for comparing purposes tides forming part of series having nearly equal mean coefficients
of amplitude.

Moreover, it must be borne in mind that the springs which have a maximum
theoretical amplitude corresponding to coefficient 118, belong to. weekly series for which
the mean coefficient of amplitude is, say, about 82, and the neaps of minimum impor-
tance corresponding to astronomical coefficient 30, form part of series the mean ampli-
tude of which may be assumed to correspond to coefficient 65.

[1891]
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In series Nos. V. and VI. of high and low tide levels determined during the high
water season of 1888, there occurs an interval of about 12 days between the 6th and
18th of May, embracing 24 tides with theoretical coefficients of from 49 to 75, during
which period the river was continuously in a rising condition; its surface being raised
4.0 ft., viz.: from 27-50 ft. to 31-50 ft. above datum. During the first four days, viz.:
from 6th to 10th May, the water rose gradually only 0-3 ft., and during the last four
days, from 14th to 18th May, only 0-75 feet.

The observations and gaugings made during these two periods of 4 days are, on
the whole, the best available for ascertaining by direct comparison, the variations in the
high and low tide levels which result from an increased or diminished fluvial discharge
corresponding to a given rise or fall of the river at Verchèrçs, during the high stage of
the Lower St. Lawrence in the spring of the year.

But even here, judging by the relative heights of the loci of series of wave sum-
mits and troughs Nos. VI. and VII., during the latter of which series the fresh water
discharge was slowly decreasing instead of being on the increase, as during the previous
series, the steady and comparatively rapid swelling of the river proper above Verchères,
from 10th to 14th May, kept the level of the estuary abnormally high in the vicinity of
Quebec between the 14th and 16th or 17th of May, say to the extent of from about
0-2 ft. at Pointe Platon to 0-5 ft. at the Graving Doçk, especially at the time of low
water. Hence, in order to determine the mean ratio which ôbtains when the flow is
nearly permanent and the tide has an amplitude corresponding to astronomical coefficient
75, between the rise of an estuary at high or low tide caused by an increased fresh
water discharge above a typical level corresponding to a standard high stage of the river,
or the fall in the estuary below the typical level due to a decreased discharge, and the
corresponding change in the fluvial level at Verchères, I have assumed that such
standard river and typical high and low tide levels are situated respectively about mid-
ways between those of series Nos. VI. and VII. as plotted on the diagrams.

On account of the river falling only some 21 ft. at Verchères during the whole
time occupied by series of gaugings Nos. VII. and VIII., the data afforded by these
water measurements can evidently not be applied so advantageously to gain the object
just described as the data derived from series Nos. V. and VI.

Still less is it to be expected that the ratio of the changes occurring in the' high and
low tide levels, to the variations which take place nearly simultaneously in the river
levels at Verchères, can be deduced satisfactorily for the low water season, in a direct
manner from the four series of observations Nos. I. to IV. made in the fall of 1887,
considering that the variations in the fluvial discharge were naturally of much more
limited extent than in the case of the high water series of tides Nos. VII. and VIII.

To compare some series of gaugings intermediate between the two monthly sets of
gaining and losing series of tides, I. to IV. and V. to VIII., which correspond to the
highest and to the lowest stages of the river-had such water measurements been made-
with some of the low water series, I. to IV., would probably have been the most satis-
factory way of determining the said low water ratios.

Under the circumstances, the best alternative course that would give results
sufficiently accurate for the present purpose, appeared to be to establish :

1°. The ratios which the variations in the high and low water levels of a 49 tide,
due to a fluctuation of the river at Verchères, between elevâtions 21-70 ft. and 27-50 ft.,
in passing from series No. IV. to series No. V., bear to the fluvial fluctuation of (27-50 ft. -
21-70 ft.) = 5-80'ft.

'2°. The dorresponding ratio for a tide of 75, while the river fluctuates at Verchères,
between elevations 21-80 and 27-90 = 6-10 ft.

After, however, these computations were completed, with a view of checking, in a
certain manner, the results arrived at, as just described and at the same time securing
additiônal data that would show in a more satisfactory manner the nature of the
conibined effects of *the fluvial and tidal waters on the level of the estuary, I also
determined for every station belôw Champlain, the average variations which obtained in
the high and low tide levels of the more extended series Nos. I., III., V. and VII., while
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the river rose at Verchères: in the case of neaps of 46, from elevation 21-90 ft. to
31-60 ft. above datum, viz.: 9-7 ft. ; and in the case of springs of 107, from elevation
22-10 ft. to 31-10 ft., viz. : 9-0 ft.

Finally, I concluded that, everything considered, the best course to follow was to
take the mean of the two results obtained as above explained.

Let us now compute the values of these ratios in extenso, as just explained say for
Grondines station, to give an example of the application of the method followed for all
the other places.

On referring to diagram No. XIX it will be seen

(a.) That during gaining weekly series of tides No. V in the spring of 1888 and
the succeeding losing series No. VI, when the mean serial coefficients of amplitude
were respectively 65-14 and 67-13 :

1st. The high water level of a low neap tide corresponding to coefficient 49, rose
at Grondines from 17-70 ft. above datum in series No. V, to 19-95 ft. in series No. VI,
or 2-25 feet, while the rise of the iver at Verchères was from elevation 27-60 feet to
31-60 feet = 4-0 feet. Deducting, say (0 j9) foot x -02 = 0-10 foot from 2-25 feet, on
account of the coefficient of mean amplitude in losing series No. VI being greater by
(0-6713 - 0-6514) = 0-0199, than that of gaining series No. V, and denoting the ratio

of the average rise or fall or variation, V. H.W., in the high water level of a tide with a

coefficient of at Grondines, to the corresponding variation, Y.R., of the river between

elevations 27-60 feet and 31-60 feet, by:

v. T.
•. W.,49

Ç27-6O0
•.R. to

'31·60

capitals being generally used in this and other similar expressions given hereafter, to
indicate or refer to tide and river levels of the high water season, while corresponding
river or tide levels which obtain during the low water season are represented by small
letters, we have :

V.H.w.,49, (2-250-1)= 2-15 =0-538 ft.

(Lt27-60 (31-60 - 27-60)= 4-00 (1)

31-60

2. The low water level rises, say from 13-20 ft. to 16-75 ft. above datum = 3-55
ft., whence we deduce for average rise or fall at Grondines due to each foot of corres-

ponding change, after deducting 0 5 x 0-02. or say 0.09 from 3-55, owing to the

inequality in the serial mean amplitudes:

V.L. 4T. 34

49, - 4. 0 - 0 865 ft.

V.L, -4o(2>
31·60

3. The amplitude is diminished from :

' 49,(27-60ift.) to •49,( 27 -60)-V•..., 9  • L.W. 9

viz., from (17-70 - 13-20 = 4-50) to (19-95 - 16-76= 3-20 ft., and to:
A T. T. 27T60 _ . 27.610

'49, (27L60)- •.w., 49, to - L.W.,49, to 3.20
31-68 ý31-60 = ,(3

A. 450 (3)
49,1(27-60)
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or 0·710 of its original value, where A-T.,(27·60ft.) denotes the tidal amplitude at Gron-
dines during neaps of 49 when the river surface stands at a mean elevation of 27-60 ft.
above datum at Verchères.

(b.) That when the Atlantic tides had an amplitude corresponding to coefficient 75
in series Nos. V and VI, with mean astronomical coefficients of 65-14 and 67-13 respec-
tively, a rise of the river at Verchères from 27·80 ft. to 31-10 ft. = 3-30 feet above
datum, caused :

1. The high water level at Grondines to rise from 19-35 ft. to 21-15 ft. = 1·80 ft.
little or no correction being needed on account of the inequality of the serial mean
amplitudes, whence :

V..w., 75, 1-80
f-80 - 3 0-545 ft. (4)

•.,0 to 3110

2. The low water level to rise from 13-90 to 16·70 = 2-80 ft., whence:

{ - 2.-- - 0-848 ft. (5)V..t2-0 } 3-30
•B, to

3. The amplitude A •, (27 -80 f t.) is thus reduced to:

A. T. I.V x-80 T.2780J
'75, (27 -80 ft.) - •L.W., 75, to - V-•L. W.,75, toL. 31-10 3110

or from (19-35 - 13·95) = 5.45 ft., to (21-15 - 16-70) = 4-45 ft., viz. to

A T. T. 278 . T.5 (2780) - .H.W.,75, t) - L. w.75, (6)

75,(27-80)

4-45
or to = 0-816 of its original value.

(c.) That at neaps of 49 in series Nos. IV and V, having nearly equal theoretical
coefficients of amplitude, viz.: 65-21 and 65·14, respectively; and where, therefore, no
correction is required on account of any difference that might exist in the mean im-
porta'nce of the said series of tides, we find that for a fluvial rise or fall at Verchères,
between elevations 21-70 ft. and 27·60 ft. = 5-90 ft. :

1. The high water level at Grondines rises from 14-25 ft. to 17-70 ft., or falls from
17-70 feet to 14-25 = 3-45 ft., whence

V T.
'H.W.,49, 3-45

V. 21-70 . 0585 ft. (7)R., to
27-60

2. The low water level is raised from 7-50 to 13-20 = 5·70 ft., or depressed as
much, whence

V. T.

-V.R{ , = 70 = 0-966 ft. (8)
R., to

27-60)
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3. The amplitude becomes, therefore, diminished from:
A T. A T. V. T. 21-0 y T. 21-01

49, (21-70) to 49, (2170) - H.W.,49, to - 'L.W.,49, to

L t27-60) 2760

or from 6-75 to (17-70 - 13·20) = 4-50 ft., viz. to :

A. T. V. T. (21-70 y. T. f21.70

A49, (27 -60)- H.W., 49, to - L.w .,49, to
127·60ý 27-60

(9)

49,(27·60)

or to = 0-667 of its first value.
6-75

(d.) That at springs of 75 in series Nos. IV. and V., for a rise of the river at
Verchères from 21-70 to 27-80 = 6-10 ft. :

1. The high water level is elevated at Grondines from 15-35 ft. to 19-35 ft. =
4-00 feet, whence:

V T.
H.w.,17, 0-656. (10)
. to

27·*80

2. The low tide level is raised from 7-95 ft. to 13-90 ft. = 6-0 ft. above datum,
whence:

V.W., 7, 6- - 0-983. (11)
V. { 21·70) 6-10

127-80

3. The amplitudes are diminished from:

A T. A r. V T.f 21-O V T. f21-70
75, (21-70) to 75, (2 -70), - H.w., 75 to - 'L.w., 75,- to(21 U . 27-80 ý27.80j

or from 15-35 - 7-90 = 7-45 to 19-35 - 13-90 = 5-45 ft., viz. to :

A .T. . V . .V21-70 . T. 21.7075, (21-70) - H.w., 75, to - 'L.w., 75, to
27-80 27-80

A( T.
75,(21-70)

or 554= 0-731 of their first value.

(e.) That at neaps of importance, 46, in series Nos. III. and VI., the mean amplitude
coefficients of which are 68-00 and 67-13, and where consequently the correction required
when the mean serial amplitudes differ materially from each other may also be omitted,
it is found that for a rise or a fall of the river at Verchères of 9-8 feet, between the
elevations of 21-80 ft. and 31-60 ft. above datum:

1. The high water level becomes elevated or depressed at Grondines 5-35 ft., between
the elevations of 14-60 ft. and 19-95 ft., whence:

H.W. , 4 5-35
V. R.t21-80 = 0546 ft. (13)
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2. The low water level varies 9.00 ft., between the heights of 7-75 and 16,75 above
datum, wherefore:

V T.
*L.W., 46 - 9-00 -0.918 ft. (14)

V j 21-80 9.80
• ., tO

31-60

3. The amplitude becomes, therefore, diminished fron

A. T. A T-.V T· "80 V T. f180
46, (21·80) to 46, (21 30) -- ' to - 't.w.,46, to

31·60 J31-60J

or from (14·60 - 7-75 = 6-85 ft.) to (19-95 - 16-75 = 3-20 ft.) viz., to:

AT. TV. 21-80 T. 21·80I (15)46, (21-80) -- H. W., 46, to - '.L.w. 46, to
33160

AT.
3-20 •46, (21-80)

or - 0-467 of its first value.
6·80

(f) That at springs of 107 in series Nos. Il. and VII., with weekly inean am-
plitudes corresponding to coefficients 77 and 78 respectively, it is found that for a rise
of the river at Verchères from 22-50 to 31·00 ft. above datuni = 8-5 ft. :

1. The high tide level is elevated at Grondines 5·40 ft., from the height of 17·25 ft.
to 22-65 ft. above datum, whence:

V T.
H.W., 107 5·40

22.50 - 8-50 0.635 ft. (16)

2. The low tide level is raised from 9-50 to 17-30 ft. above datum= 7·80 ft.,
whence:

V. L.W., 107 7-80
22-50B ¯ 8·50 0-918 ft. (17)

V. tto

3. The amplitude is diminishéd from:

107, (22 50) to A107 (22-50)- L H.w.,107, 2  -- 'L.W. 107, to
1 131-00 31-00

or from (17-25 - 8.95 = 8-30) to (22-65 -- 16·75 = 5.90) viz., to :

TV W T. "" V.L T. I"22.501
'107, (2250) - 107, to L. 107, to 8

___ t 31-003 31-00J

A. T-
107,(22-50)

5·90
and 8 = 0-694 of its first value..30

By means of the relations just determined we are enabled to establish the heights
of extreme high and low and other charac.eristic spring and neap tide levels above
datum at each tide station, as will no w be done for Grondines.

(a.) At the high stage of the St. Lawrence, when the river surface is from 27-60

to 31-60 ft. above datum at Verchères, the average rate of chaîge of ratio V. H.W. for

V. R.
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the high tide level per unit of tidal importance or theoretical amplitude, and for ampli-
tudes corresponding to coefficients between 49 and 75, is, according to the above
relations:

V. T. . T.
H.W., 75 H.W., 49

C. W., 6to V R. VR., to = 0-545 - 0.538 = 0·00027. (19)j.W = R. to-0 R.,k> ______

31-60) 3110 3160 26
75 - 49

Hence the approximate value of V. H·W at the highest springs and the lowest neaps
V.5

possible, during the high water season when the river stands between 27-60 and 30-60
above datum at Verchères, are :

•fH. W., T= 0-545 - (118-75) (0-00027) = 0-5566.

V. 7 for _ (20)
f T. 0538 (49-30) (0.00027) 05331.

31-60. 30

Now, by drawing a right line AB on diagram No. XIX., to indicate the general
dii-ection of the locus of high tide levels for the weekly series of gaining tides No. VII
during which the St. Lawrence fell at Verchères only about 0-4 ft., while its mean eleva-
tion at this place was 31·20 ft., and producing this line upward past ordinate 118 and
downwards to ordinate 30, the intersection of AB with the former ordinate is found to
be at a height of 23-27 ft., and its intersection with the latter ordinate, 18-77 ft. above
datum, so that we can put:

E. H. T. 2327 ft.
for for/ (21)

R.,(31'20) \ T. = 1877 Lt.
30

The right line AB, shown on the diagram (No. XIX.), it will be noticed, does not
strictly follow the average or general direction of the high tide levels or wave summits
of series No. VII. ; but has a slightly greater inclination to the horizon. This is due to
my having applied an approximate correction, owing to the slight flattening of the high
water locus corresponding to a perfectly uniform fluvial discharge which must have
resulted from the continuous, though slow, falling off in the said discharge during the
weekly series in question. The inclination given to AB is such that if a parallel was
run through the intersection of loci Nos. VII. and VIII. it would cut off on its upper
side about one-quarter of the angular space conprised between them; the reason being
that during series No. VIII., for which the average astronomical coefficient of amplitude
is nearly the same as for No. VII., viz.: 75-7, the river fell on the whole about three
times as rapidly as during series No. VII.

If instead of being 31-20 ft. above datum at Verchères the river surface had stood
at the greatest elevation on record, viz.: at 36-32, and if instead of 78 the mean serial
coefficients of amplitude had been 82 and 65, the summit of the fluvial waves of maxi-
mum importance would have reached the following elevations, viz.:

E. fors =iT 23-27 + (36-32 - 31-20) (0.5566) + 13)(82·78)= 26-34 ft.
H W., fO 'ý2 -for or(22>

3T.)= 18-17 + (36-32 - 31.20) (0.5331) - (78-65M = 20-80 ft.

The elevation of 26-34 above datum indicates the probable extreme height to which
spring tides of the maximum importance of 118 would rise at Grondines, at high water
during the season of navigation, and 20·80 the lowest point to which neaps of the mini-
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mum importance of 30 would fall, at low water when the river is at the extreme high
stage of 36-32 ft. at Verchères ; leaving out of consideration the effects of the tidal
diurnal inequalities on the level of the estuary as well as those of persistent high winds,
and taking for granted that such maximum and minimum tides may occur during the
month of May. But according to the tables of tidal coefficients (centièmes) at the syzy-
gies, which have been published annually in " La Connaissance des Temps " for the 19
years from 1870 to 1889, during which period the moon's nodes made a complete revo-
lution, the tide of greatest importance that may be expected to occur during the month
of May corresponds to a coefficient of 108 instead of 118.

Now, according to locus AB of high tide levels drawn on Ill. No. XIX, the
elevation of high water of a 108 tide, with the river 31-20 ft. above datum, at Ver-
chères, is at Grondines:

E T.
H. W., 108 2 2.7 ft. (23)

for
R.,(31'20)

Hence, the greatest height to which springs can rise at Grondines, in May, or at the
beginning of June, in the conditions just mentioned is:

H.o 118,= 22-77 + 0-545+(108 - 75) (+0-00027) 36-32-31-20 =25-60 ft. (24)
R., (36-32)

During the interval when the St. Lawrence fluctuated at Verchères, on an average,
between 2110 + =2180 = 21-75 ft., in weekly series of losing tides No. IV., with a mean

2

importance of 65-21, and between 27=50 + 27-90 = 27·70 ft., above datum, in series of gain-
2

ing tides No.V. having very nearly the same mean importance as series No. IV., viz.: 65-14,
and when,moreover, the astronomical coefficients of tidal amplitude varied between 49 and

L.W.

75-the average change of the low tide level ratio, - 5 per unit of increase or

. to
27·90

decrease in thetheoretical coefficient of amplitude was:

V. T. T.
L.w., 75 L. W., 49,

C. - V. 21-70 V 2170
L.W.75 . to - tR.,

Or, - 27·80 27-60 = 0-967 - 0-966
l I. 4975-49 26 =0-00003 (25)

Assuming now that the said low tide level ratio continues to vary, approximately, at
the same uniform rate of 0-00003 ft. for each unit of increase in the tidal coefficients,
while these diminish from 49 to 30 and increase from 75 to 118, we have:

. TV . 0-966 - (49 - 30) (0-00003) = 0-9654
y»W -forQ' 0 (6r.,(21-50) 118 =0-967 + (118 - 75) (0-00003) 0-9683 (26)

where the expression . .W. denotes, in general, the variation of the low tide
r., (21-50)

level per foot of fluvial fluctuation, at Verchères, about the time the fresh water dis-
charge is a minimum, and when those tides occur, which draw off the water of the
estuary to the lowest possible level, in the locality under consideration, whether at
maximum springs of 118, or at minimum neaps of 30.
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Again, during the intervals when the St. Lawrence fluctuated at Verchères,
21-90 + 22-20on an average, between = 22-05 ft., in series No. I having a mean im-

2

portance of 81-57, and 3160+3110= 31-35 ft. above datum, in series No. VII, the
2

mean theoretical importance of which corresponds to coefficient 78, and when the astro-
nomical coefficients of amplitude varied between 46 and 107, the mean cþange of the

-L.W., 46
'o

low tide level ratio, 1t7 per unit of incrpase or decrease in the theoretical
V. 21'80

R, to
31-60

coefficient of amplitude, was:

V. T. V T.
L.W., 107 *L. W., 46

C. (i;i_ .f 25 ~Oý 0924 -0-918
. y . 2 - R., t -8

to o (31.00J 31-60J 6= + 0·00010
1. w. 107-46 (27)

With the aid of this equation we arrive at:

. fr 0-918 - (46-30) (0-00010) = 0-9160

for (28)
. 0 T. 0-924 - (118-107) (0-00010 = 0-9250r.,Jr(21 -50) 118 -

Finally taking the mean of (26) and (28):

-.. for, 0 (29)
r.,(21.50) àT.

is obtained. 118 = 0-9466

If now we produce down to ordinate 30 and up to ordinate 118, the line C d drawn
on diagram No. XIX., between ordinates 86 and 44, to indicate the general rate at which
the low tide locus was lowered at Grondines, during series No. IV. of losing tides
observed, while the river stood at an average elevation of 21-80 ft. at Verchères, with-
out at any time having passed more than 0-2 ft. to either side of the said level and
when the mean serial coefficient of tidal importance was as low as 65-21-we find by
direct scale measurement of the diagram, that the elevations of low water of the tides of
minimum and maximum amplitude, viz. : those corresponding to coefficients and ordi-
nates 30 and 118 respectively, are:

E. f. fo = 7·17 ft.

for fo
R., (21·80) 8= 827 ft.

But as the mean theoretical coefficient of weekly series of gaining or losing tides
which comprise springs of maximum astronomical importance is about 82, instead of
65-21, we must, according to table XIV.., add about 0-50 ft. to 8-27 ft., in order to
arrive at the proper elevation of low water of the tide of maximum amplitude at Gron-
dines, with river 21 -80 ft. above datum at Verchères, whence:

El= 7-17 ft.
R.,(21 80) for 0 (30)

T = (8-27 + 0-50) = 8-77 ft.

11891 
3
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At the extreme low stage of the river, when the water is only 20-85 ft. above
datum at Verchères, the elevations of the low water levels, or troughs of the said tidal
undulations of minimum and maximum importance are, therefore:

o = 7'17 - (21-80 - 20-85) (0-9407) 6·277 ft.iE. w., for T.(31)

R., (20, b) T =:8-77 - <21-80 - 20-85) (0-9466) 7-861 ft.

At the low stage of the river, 21·48 ft., or say 21-50 ft. above datum at Verchères, cor-
responding very nearly to 16·0 ft. on the sill of old lock No. 1, Lachine Canal, called
standard low water in this report, and to which I have suggested all the soundings
should be reduced, the heights of loow water of the same tides of least and greatest am-
plitude are:

E.T.. for õ =7·17 -(21-80- 21-50) (0·9407) 6-888 ft.
R.,(21·OI ) for (32)8T. =8-77 - (21-80 - 21-50) (0·9466)= 8-486 ft.118

The lowest points to which the troughs of the fluvial waves of minimum and max
imum importance can descend, when the river stands at the extreme high and highest
known stage of 36-32 ft. above datum at Verchères, has been determined approxi-
mately as follows-always, as heretofore, independently of variations due to diurnal
tidal inequalities and abnormal fluctuations caused by persistent high winds, etc.-and
the mean coefficient of amplitude of the series of which the first mentioned tidal intum-
escence forms part, being assumed at 65 and the mean coefficient of the series of tides to
which the other wave, viz., that of maximum amplitude belongs, at about 82.

During the two periods of the high water season included in series Nos. V and VI,
for which the average coefficients of serial importance were, as already stated, 65-14 and
67-13, when the St. Lawrence stood between 27·60 and 31-60 ft. above datum at Ver-
chères and the theoretical coefficients of tidal amplitude varied between 49 and 75-the

mean change of ratio: V-L.w., 4 for the low tide level, per unit of increase or~tog

4. é2-6
R., to

31-60
decrease in the last mentioned coefficient, was:

V. T. V . T.
L. 5 -L.w., 49

W., 49 V Y2780) - V (3160 0-848 - 0·865. 0 0 0 0 6 5to3to .R., to X -- 065 (3
LV. - 31·10f 60 26

75-49
Hence

V. L.W, fo 0-865 - ( 49-30) (- 0-00065 0-87735
- or T_ (34)

R. at 31-20 118 =0-848 + (118-75)( 0-00065 = 0·82000(

But by producing down to ordinate 30 and up to ordinate 118, the line C D drawn
on diagram No. XIX. so as to indicate the general rise of the locus of the low tide levels
of series of gaining tides No. VII. having a mean coefficient of amplitude equal to 78,
when the river was at an average elevation of 31-20 ft. at Verchères, f rom which it had
varied but 0-2 ft. either way in a whole week, while the tidal coefficients increased from
46 to 107, the whole as already set forth-we'find, according to scale of measurements
made on the diagram, that the low water levels of the tides of minimum and maximum
amplitude are respectively : 16·07 and 16·88 ft. above datum, that is to say, we may put :
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L. W.,
R., (3120) for

T.
30 16·07 ft.

118 16.87 ft.
If, instead of standing 31-20 ft. above datum, the river surface had been at the ex-

treme height of 36-32 ft at Verchères, and the coefficient of average serial amplitude 82
instead of 78, the elevations of the troughs of the said tides of minimum and maximum
amplitude would have been at Grondines:

T. 50
forE/3 õ = 16-07 + (36-32 -- 31-20) 0-877 + ( (8278)=0-73.E0 8 -8 = 07 .

. ,
R.,(•3632) T. (36)

118 16-87 + (36-32 - 31-20) 0-820 + 50 )(82-.78) = 21-23.
(12

Finally, during the time when the St. Lawrence fluctuated at Verchères between
21·70 and 27-80 in series of tides Nos. IV and V, the mean theoretical coefficients of
amplitude of which are nearly equal to each other, viz.: 65-21 and 65·14, the average

V.Í
rate of change of ratio H. W., for the high tide level per unit of variation in

V. R. 21-701
•ato

27·80 f
the tidal coefficient, wvas at Grondines :

C. T.H. W.,t oh t o

T. T.
H.W., 75, H.w., 49,

V.* R., ý - \T. 210}

27 *80 27 -

75 -49

-0-656 - 0-585 = 0·00272.
26

(37)

Whence we deduce, approxinately, for values of ratio v. attheleast neaps and
R.

the greatest possible springs, when the river surface stands between 21-70 and 27·80 ft.
above datum at Verchères, and we may assume, also for all river levels down to eleva-
tion 21 :

V. H.W., for

T.

/30 = 0.585 -- (49-30)(0·00272) = 0-53332.

V'I T. (38)
R11 = 0-656 - (118-75) (0·00272) = 0-77296.

Again, with river fluctuations at Verchères, between 21-80 and 31-60 during series
Nos. III and IV, having also nearly equal mean theoretical coefficients of amplitude,
viz.: 68·00 and 67-13, respectively, and where, consequently, no correction is required in
this connection, we have for Grondines :

}{ T. V T.
C. H.w., 46 20 . 80 0635 - 0-546 0.00146 (39)to to= V. R.22,60~ V. 021800146.___

to 073 •R., to ' R., to 6h.w., 107 t3-1 31·6

107 - 46
Hence we may put:

h.w. fr 30 = 0-546 - (46-3Ô) (0-00146) 0-52264.

V \T.
r.,(21.50)

(40)

137
118, = 0620-(118--10) (0-00146 = 0·65106.
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Taking the arithmetical mean of

H.W. and , we obtain:

R., (21-50) r.,(21-50)

T.
0-53332+0.52264 = 0-52798.

' v.. 2 (41)
for

'r.,(21-
5
O) r~T

118 = 0-07296+0-65106 0-71201.

By producing down to ordinate 30 and up to ordinate 118, the hne a drawn on
diagram No. XIX. between ordinates 39 and 117 to indicate, in general, the locus of high
tide levels at Grondines, during series of gaining and losing tides Nos. I and II while
the water, stood at an average elevation of 21-10 ft. at Verchères, we find by actual scale
measurement on the said diagram, that the elevations of high water of the neap tides of
minimum amplitude and the springs of maximum amplitude are, under such circum-
stances:

E 30= 13-97 ft.
.h. W. for "X

for (41)
R.,(2210) 118 = 17•87 ft.

On account, however, of the mean theoretical coefficient of series of tides Nos. I. and
II. being 79-27, while the minimum serial coefficient is only about 65, the level of 14-50
above datum does not strictly represent the lowest elevation which wave summits may
reach at neaps when the river stands at elevation 22·10 at Verchères.

According to Table XIV., we have to substract 0-70 ft. from the said height of 14-50
to arrive at the proper elevation of the summit or high water of the tide wave of mini-
mum amplitude at Grondines.

Hence:. for ý 30 13-970 - 0-700 =13-27 ft. (42)

R.,(2210) 118 17870 ft.

At the standard low stage of the River St. Lawrence, when its surface is 21-50 ft.
above datum at Verchères and 16-0 ft. over the lower sill of old lock No. 1, Lachine Canal,
the elevations of the summits of these tides of minimum and maximum importance are
found to be:

T.

for =30 13-270 - (22-10 - 21-50) (0-52798) = 12-953 ft. (43)

R.,(21-50) N1TT. = 17870 - (2210 - 2150) (0-71201) = 17-443 ft.

Relations between tidal and fluvial variations in the water level of the estuary,
elevations of typical high and low tide levels, etc., corresponding to those established, as
shown above in detail for Grondines, have been determined by following similar methods,
for the other tide stations below Champlain; the results arrived at in each case are
given hereunder in tabular form.

[1891]138



55 Victoria. Sessional Papers (No. 8.)

I

o

t- t-

t-

t-

o

o o

t-
-

o o

'I

-s
t- ,-4

s-
t-I

j
-i

i-t-

W

.5
s.-0-

[1891]

j s-.-

A. 1892

r- ~r

j

W
~1~
-s

A

>

l'el

139



55 Victoria.

ëz

140

Sessional Papers (No. 8.) A. 1892

C

Q

>e >

C tc

j __ ___ ___ ___ __ _ _

C C

[1

.o~.

t-

'I

o

891]

s.-

E- Z

>
s-

>we
C

ýz



55 Victoria. Sessional Papers (No. 8.)

t--- '8

o o O o o o
cq '-4

- o ooo

8+

'Z t

cii

* . . '8I 8

cqo

CD ~ z z

- . >

* * ~ *fl .. '>

- - .SOS
* Si

[1891] 14

A. 1892

141



55 Victoria. Sessional Papers (No. 8.)

a ~:!. c~1

o
- o o

C)

~

o o

o

o i O
-4 I t-

o o
o

o
z

o o

~E.

NA
I 5-

42LG

J I

'-4 -4

o
t-

~. -4

'4~ ~
c~ t~

o

'-4

o

t.

~

o ~
-4 O

o o

+

t- -4 ~

~
o o o

+

?4
I

o o o

+

o O O
-4

~:;5"

-4. -4. s'..-,
~- ~:**-~

~

t-

14)

142

A. 1892

[1891]



55 Victoria. Sessional Papers (No. 8.) A. 1892

-4

[1891J 143

3 a § - - t-

Ca 0 0

4 O o o -4 '-4 a o e O

-4 -4

-t- 3 - # t- ' -

-4 e o O O O o- O e o

SS +

s 2

OO S C9+
z+Z

m

J

> >
îff



55 Victoria. Sessional Papers (No. 8.)

ccq

t.. t-

o o o
+

o o o

-g. ~ ~ o
+

o o

o
t-

o

'I
o o

o.-

C'1 -< '1~ ~ O
-1-

~t~-*~ 's

~;; ~

* 5~441 t-
~i

Q

+

t-e
o

ø

e

-~j~ (Q ______

[18911

A. 1892

c>

z



55 Victoria. Sessional Papers (No. 8.) A. 1892

o oa

o oe

00 '-4

o o

C4 ce~t

o o9

>9

8-0*[1891) 145



55 Victoria. Sessional Papers (No. 8.)

Notwithstanding the fact that the loci of the summits and troughs of a series of
fluvial undulations occupy, as a rule, higher or lower positions, according as the average
coefficient of amplitude corresponding to the said series is greater or smaller, yet in the
cases of the Graving Dock, St. Nicholas and Pointe Platon-owing to exceptional pertur-
bations in the n'rmal successions of tide waves Nos. III. and IV.-the low water curves
or loci of losing fluvial series No. IV., as approximately drawn on diagram Nos. XVI.,
XVII. and XVIII. come to occupy, on the whole, more elevated positions than the cor-
responding curves of gaining series No. III., although the tides forming this last series
have a greater importance than those o& No. IV., in the ratio of 68 to 65.

Again, during the high water season, the fluvial discharge, seldom if ever, remains
uniform sufficiently long to permit of the St. Lawrence assuming a permanent or settled
condition, all the way, say from Lake St. Peter or Verchères, to Quebec, which gives rise
to many irregular fluctuations on various stretches of the upper portion of the estuary.

For these and other cognate reasons, it became necessary not only to substitute, as
indicated in diagrams Nos. VI.,VII.,VIII., and XVI.,XVII. and XVIII., for the original
low water lines or loci of the three stations mentioned, viz.: those of the Graving Dock,
St. Nicholas and Pointe Platon, amended ones more nearly in accord with the altered
conditions of the estuary, when in a quasi permanent or settled state, over its whole
length, as regards the effects of the fluvial discharge on the water level; but also to,
deviate slightly from loci actually determined in other cases, according to the particular
circumstances under which these curves were obtained-the whole with a view of arriv-
ing at the above proper values of relations Nos. 8, 9, 11 and 12 with the estuary, in the
settled or permanent condition referred to and corresponding ·rational water levels.

The results given in the last table I believe to be as accurate as a single year's
reliable high and low water gauging will permit of arriving at, there is no doubt, how-
ever, that more positive and precise data would be secured if complete series of tidal
observations and simultaneous river gaugings, such as those made in 1887-88, were made
for several years in succession.

As during the low water season, the fresh water discharge remains often nearly
uniform for a week at a time or even longer, the relative positions of the high and low
water levels which obtain every year at such time, will generally differ but little from
those above determined, especially in calm weather and when the moon is near the
equator; but the case is -very different at the high water season or at any other time
when the fluvial discharge varies rapidly. If the river is rising the slopes will, of course
be, on the whole, steeper and when falling flatter, than that corresponding to a perman-
ent flow ; the height of the river at Verchères being the same in the three cases.

The figures in Table XV. indicate, as they should do, that proceeding froi Cham-
plain down stream:

1. The change of level which takes place in the estuary per foot of elevation or
depression of the river at Verchères, decreases continuously until, at Quebec, it is reduced
to from 0.18 ft. to 0·30 ft., according to the state of the tide.

2. The tidal amplitudes and ranges are affected less and less by the fresh water
discharge; being reduced during a rise of' 10 ft. in the river at Verchères, in round
figures, by as much as 0-66 of their first values at Champlain and only by 0-04 at Quebec.

3. At high tide, the level of the water is invariably less affected by variations in
the fresh water discharge, than at low tide.

4. The estuary may descend lower at neaps than at springs, as far down as say Ste.
Croix, a point between Pointe Platon and St. Nicholas; thence eastward, at low water
of springs of maximum importance, the estuary is always drawn down to a lower level
than at neaps of minimum importance; the fluvial discharge and height of river at
Verchères being supposed to be the same in both cases.

In order to determine the highest point to which the tide water is likely to rise,
and the lowest to which it may fall, in ordinary weather, during the season of naviga-
tion, we have yet to take into consideration the effects produced in the estuary by the
diurrial inequalities of the tide waves. These inequalities are, as well known, greatest
along the sea-coast in the tides that are due to the attraction of the sun and moon when
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the declination of the latter is a maximum, and the said inequalities disappear, in those
tides which are believed to be due to the attractions of the same heavenly bodies when
the moon crosses the equator. It must be remembered the particular tides here re-
ferred to are felt at Quebec, in cotnmon with all others, forty-eight hours after the times
when the said heavenly bodies occupied the positions to which they (the tides) correspond.

Some idea may be formed of the relative importance of the variations in the water
level at the various tide stations due to this cause, by glancing over the following list
of maximum inequalities in the high and low water levels, as observed and recorded
during the low water season of 1887 and the high water season of 1888.

TABLE XVI.

Tide Stations.

Lévis Graving Dock.. ......... ...........
Chaudière......... ....... ..... ...
St. N icholas...............................
Pointe Platon............. ................
G rondines...... .........................
St. Jean des Chail1ons.....................
B atiscan .............................. ...
Cham plain .... .... ....................

Maximum diurnal tidal
differences observed in high

water levels.

At low At high
stage of river stage of river

in 1887. in 188.
(Series II.) (Series VIII.)

Feet. Feet.
4-356 3-340
4-040 3-260
3-910 3'140
3-605 2-989
2-918 2-420
2-659 1·930
2-345 1-266
2-268 0*960

Maximum diurnal tidal
differences observed in low

water levels.

At low At high
stage of river stage of river

in 1887. in 1888.
(Series Il., III. (Series V., VI.

and IV.) and VIII.)

Feet.
1-450
1-410
1.380
1-035
1·197
1·318
1-100
1-150

Feet.
1'540
1-400
1·370
0·995
0*500
0*510
0-505
0-550

The above differences do not, however, represent the true inequalities in the heights
of the summits of tide waves of equal astronomical importance above, or the depths of
the troughs of such undulations below a mean tide level situated at a sensibly constant
elevation. They are alternately too large or too small, owing to (1) the variation in
mean importance of every pair of consecutive tides, (2) the rise or fall of the mean tide
level in passing f rom a series of gaining to one of losing tides, or vice versa ; such
differences are also often affected by local disturbances of the normal or regular flue-
tuatioris of the estuary, more especially the diurnal low water differences.

The maximum corresponding differences of height in high water and low water
levels of series Nos. II. and VIII. of tides, observed in 1887 and 1888, may be assumed
to have the following values, after being corrected so as to eliminate approximately, in
each case, errors arising from the effects of decreasing or increasing astronomical tides
on the general level of the St. Lawrence, and also for any small errors due to rapid
fluctuations of the river at Verchères, and to local causes of disturbance of the normal
level of the estuary.

8-10*
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TABLE XVII.

Corrected maximum Corrected maximum
diurnal lunar tidal inequalities diurnal linar tidal inequalities

in high water levels. in low water levels.

Tide Station3& At low At high At low At high
stage of river stage of river stage of river stage of river
in October, in May, in October, in May,

1887. 1889. 1887. 1888.
(Series II.) (Series VIII.) (Series IL.) (Series VIII.)

Feet. Feet. Feet. Feet.
Lévis Graving Dock....................... 3180 2-80 1-55 1·52
Chaudière.... .. ............. .... .... .3-55 2-76 1-48 1-45
St. Nicholas. ..... , .... ................. 3-35 2-70 1·40 1135
Pointe Platon.. . ........ ..... ...... 3-10 2·50 1'20 1-10
(rondines. ... ...................... .... 2'50 2 10 0-90 0-65
St. Jean des Chaillons..................... 2'20 1-65 0-80 0155
Batiscan ................................ 1-95 1'00 0-73 0-45
Champlain.... .......................... 1-85 0-75 0-70 0-30

The greatest diurnal differences in the high and low tide levels were found to
obtain generally from one day ahead of, to one to three days subsequent to the time
when the moon's declination was a maximum.

Being apprehensive that the differences, as above corrected, might prove to be an
excessive estimate of the probable normal maximum diurnal inequalities for ordinary
high and low water seasons, viz., of the tidal inequalities disassociated from the effects
of high winds at sea, sudden changes in the atmospheric pressure, and irregular local
variations in the fresh water supply, I computed also the average of the differences
which obtained every day at each station, during four consecutive series of gaining and
losing tides, so as to take in a whole lunar month in each season.

This permitted of dispensing altogether with the corrections otherwise required as
above described, as the excesses in the observed differences of height between the two
wave sunimits and the two wave troughs of a tide day, respectively, over the correspond-
ing tidal inequalities solely due to astronomical causes which arise from a varying mean
tide level, the continuous gradual increase or decrease of the mean theoretical importance
of the tides and changes in the fresh water discharge, may be considered to be about
balanced by corresponding deficiencies ; these average differences are as follows

TABLE XVIII.

Tide Stations.

Lévis Graving Dock.. ...................... ......
C haudière....... .......... .......... ..........
St. Nicholas. ..... .... ....... .. . .... ..
Pointe Platon. ...................................
Grondines....... ... ... . .... ....... .. . ..
St. Jean des Chaillons...... ........ ......... .
Batiscan .... . .. ....... . . . . ... ..
Champlain .. ............ ........

Average Average
diurnal differences diurnal differences

observed in observed in
high water levels. low water levels.

At At At At
low stage of high stage of low stage of high stage of

river river river river
during lunar during lunar during lunar during lunar

month, month, month, month,
Oct. 12 to May 5 to Oct. 12 to May 5 to
Nov. 10, June 3, Nov. 10, June 3,

1887. 1888. 1387. 1888.

Feet. Feet. Feet. Feet.
1-637 1701 0460 0-426
1416 1642 0455 0-362
1290 1581 0440 0'346
1-234 1*546 0-403 0-237
1-014 1-127 0-330 0-170
0-802 0-910 0'271 0-160
0-710 0·506 01214 0'155
0-649 0-390 0-312 0-150
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It is evident from these figures that most of the amended maximum differences are
much in excess of double the average observed ones, and, perhaps, rather on the large
side than otherwise. But as these maximum inequalities obtained in the fall of 1887 and
the spring of 1888 under apparently no extraordinary circumstances, it is not improbable
that equally large differences may obtain in any year at the low and high stages of the
river, respectively 21·50 and 36·32 ft. above datum at Verchères. I have, therefore,
concluded, in order to be on the safe side, to place the water line for the reduction of
soundings, lower at each station than the mean low tide level corresponding to the
lowest neaps-or that of the highest springs where these descend below the neaps-
by one-half the corresponding corrected maximum diurnal inequalities as above de-
duced from the low water gaugings of 1887, instead of only by a depth equal to the
average diurnal inequality.

By substracting one-half the amended maximum low water inequalities from ele-
16T T.

vations: EL.W. for * and EL,.w. for 118 of the mean low water levels at lowest
r., (21'50) r., (21·50)

neaps and highest springs with the river at 21-50 ft. above datum at Verchères, we find

the lowest elevations: eL.w. for s0 and eL.w. for to which the estuary
r., (21.50) r., (21-50)

may descend at each station below Three Rivers, under the ordinary conditions of wind
and weather described to be as follows :-

TABLE XIX.

LéviPit St eanC
Graving St. Pointe Grondines Dtesa Batiscan. Cham-

Dock. Nicholas. Platon. plain.t_- K ~ 2 i - chaillons. -____

Feet Feet Feet Feet Feet Feet Feet
above above above above above above above
datum. datum. datum. datum. datum. datum. datum.

T. - 0-147 +0·404 1-919 6-438 8·828 12-522 13-634
L.w. for/

r,1-) ......... 1-668 --0545 2-919 8-036 10·628 13-946 15-026

Taking the diurnal inequalities observed in 1887 and 1888 at the gauging stations
above Three Rivers, as a basis of computation, the maximum diurnal inequalities in the
elevations of the low tide levels during the low water season at the said stations have
been estimated as shown hereunder, and the corresponding elevations of the lowest
water at minimum neaps (30) and maximum springs (118), with the river surface 16-0 ft.
over sill old lock No. 1, Lachine Canal, or 27-54 ft. above datum at the said lock in both
cases, viz.

elw. for 3and e.w. for 118 have also been approximately

determined. (See Table XX.)
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TABLE XX.

Localities, etc.

-T.._
Three Rivers. .e for 30

1. W. T.
(21·50) 118

T.
Port St.Francis.e 30for 3.I.w. T.or

(21-50) 118

T. _

Sorel .......... e for< -Ç50  \T.
(21150) 118= ..

T.
ContrecSur.... e forLu. T.

(21'50) 118

T.
Verchères......e for

.w. T.
(21'50) %118=

T.
Longneuil ..... e for/"' 8 0

1. W. T.
(;e1-50) 118= ..

T.
*Montreal ..... for .

li. T.-T
(21 -50) 4118-· »

Estinated
Elevation of excess of the

mean low water, mean weekly ele-
based on vation of the Estimated Elevation

the general river river, produced fall from mean of minimum lowlevel that by a series low to minimum water at
obtains with of tides of maxi- low water

series of tides of mum mean level, owing to minimum eaps
average importance (say diurnal and serial (30) an

importance 85) over the tidal maximum
corresponding level that obtains inequalities. springs (118).

say toco-efficient! with tides
(65). of average im-

portance (65).

Feet above FeFeet above
datum. datum.

16-31 ......... =16·06

16-86 +0-80 -1741

16-39 . . . .... ..... 16-17

16-91 +0-75 17'44

19 00 .............. =18-85

19-68 +0-55 =20·082

1997 ...... .. .... 984

20*54 +045 - =2086

21-50 ............... =21 42

21-90

25'20

25-40

27 .54

27-64

+0-35

................

+0-20

04
2

002

2
+0-10

=22-17

=2518

=25'58

=27*54

-27.73

* Foot of Lachine Canal.

The highest levels that can be counted on being reached at high water at the gauging
stations for floating off vessels that are aground, etc.: and the lowest elevations to which
the water must rise and below which, therefore, the bed of the estuary is never left
uncovered at high tide, when the river is at the normal low stage, 21·50 ft. above datum
at Verchères and 16-0 ft. nearly over the sill of old lock No. 1,• Lachine Canal, are arrived
at by adding one-half the corrected maximum high water diurnal inequalityat each station,
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as per table XVII., to the corresponding value ofEh.w. for fis as per (43) Table
r., (21-50)

No. XV., and deducting the said simi-inequality from E.w. for s; the results
r., (2150)

being as follows

TABLE XXI.

Lévis St. Pointe St. Jean Cham-Graving Nicholas. Platon. Grondines des Batiscan.
Dock. Chaillons. p •

Feet Feet Feet Feet Feet Feet Feet
above above above above above above above

datum. datum. datum. datum. datum. datuni. datum.

T. seri-ineq=.. 8-374 8-926 10-720 11-703 12·255 13-251 13-863
E or/ 3

5g) \118+ semi-ineq=... 19-195 19·002 18'891 18-693 18-695 18-951 19-312

With a view of arriving at the absolute maximum and minimum elevations of the
estuary, at high and low tide respectively, there remain yet to be determined the
greatest possible deviations from the mean elevations of the normal low and high tide
levels, which are due to diurnal inequalities in the tides, the effects of persistent high
easterly and westerly winds and changes in the atmospherio pressure. These effects
have to be considered jointly in connection with the diurnal tidal inequalities, there
being no means, with the data available, as far as I can make out, for disassociating one
kind of disturbance from the other, or either from the diurnal tidal inequalities which
arise from the inclination of the plane of the moon's orbit to the celestial equator.

The following is a list of the greatest diurnal differences which obtained at Quebec
under varying conditions in 1876 and 1882, according to the tide gauge registers which
were kept under my direction during the said years:-
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TABLE XXII.

Dates. Remarks.

Feet Feet
1876. above Feet. above Feet.

datum. datum.
Estuary depressed at Quebec to - 4 80 ft., the low.est level on

10-90 1 record, viz., one day previous to moon crossin equator,
Feb. {10 after three days of persistent heavy westerly ga es; moon

. 2. ...-... .. 3 full February 25 ; maximum flood range of 20 -90 ft. ob-10...... served in 1876. Tidal importance corresponding to co-
efficient 81.

(15-70 ... .. -0-90 .... At quadrature, oon having entered second quarter Feb-
Marchl 3... . ....... 5-20 .. . 060 ruary 3. viz., one day previous to her declination attaining

t10-50 ...... - 0 *30 . .. a maximum. Westerly winds, February 2 to 4.

{13-30 .... 1-60 2 After two days' high easterly winds. Moon three-quarters
March 7. .. ....... 5-40 ........ 2-90 full, and about half-way back northward to equator. Max-

118·70 ..... -1*30 .,.... imum ebb observed in 1876 = 20-00 ft.

f1500 ..... 250 During north-westerl stonn, about 1ý days after moon en-
March 18-19 5*0 ..... tered last quarter, er declination being 28' te, 27' south,

M h 1 0  090. and near a maximum. Minimum flood range observed in
- 1876 = 8*10 ft.

12}{ Dur ing north-easterly storm within four days of new moon,f1 '20,0-2 .... 53 .. . ' and three days previous te ber passage te the north of the
March'20-21 ....... 530.... ..... 380 equator. Declination 22° to 20° south. Minimum ebb16-50 3-90. rangeobservedin1876=7-30ft.

(14 -60 ...... 2-80 . ... High westerly winds, March 22 and 23, after a succession of
March 22 33 . .. 2-50 ..... .. 300 easterly gaIes. Moon's declination f rom 12° to 10° south.

11220 ...... -0·20 ...... New moon, March 25.

18-10 . . - g 80 ..... After two days' westerly winds; moon's north declination
March 30... .. . 4 . 70 . . a maximum, March 31. First quarter ) April 1.

(16.40 .....- 00 .. . . Fine weather; ) April 1. Moon s north declination was
April 1. . . 5150 a maximum on March 31.

1882.

14-80 ..... 1 10 Three days after full moon, and two after moon's declina-
June 4.. .... 3 50 .. .... 1 tion was a minimum ; strong north-easterly wind blowing.

16-60 ..... 1-40 . . Moon's declination a maximum, October 29 ; full moon,Nov. 1.. .... ... . 460 .... ... 0October 26. High westerly winds.
12- 00 ...... 0'30 ..

18-10 ... 2 20 . . :.North-easterly storm, November l to 14. New moon, Nov.
Nov. 13-14.. 112.. .40 ember 10; her declination a maximum, November 13.

0 . 00

(18·55 . 1·20 .. North-westerly gale ; new moon, Nov'ember 24; her declina.
Nov. 25-26. . 4-15 .. . . tion a maximum, November 26.

It appears from the above list of large observed diurnal inequalities-1. That the
difference of elevation which may obtain between two consecutive wave summits or
troughs, on account of high winds blowing persistently up or down the estuary, changes
in the atmospheric pressure and perturbations in the Atlantic waves, are of much
152 [1891]
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greater importance than those due to the varying attraction of the moon f rom morning
to evening and vice versa, when she is at her greatest distance north or south of the
equator, that is to say, when her declination is a maximum. 2. That the high tide
levels are raised by easterly gales and depressed by westerly ones to a much greater
extent than the low tide levels, the maximum daily difference which obtained while the
former were blowing, being inclusive of tidal inequalities, 5·90 ft. and with the latter
3-80 ft.

It is true these, the greater of the total diurnal inequalities here referred to, were
observed during the winter months of 1876 ; but we shall see presently that on 5th and
6th November, 1884, the summit of the fluvial wave was elevated even more above its
normal height by a north-easterly storm than it was raised or depressed respectively by
the most violent and persistent easterly or westerly winds experienced at Quebec, during
the winter season of 1876. , Furthermore, the trough of the fluvial undulation was also
depressed considerably below its normal level on Wednesday, the 7th of November, 1877,
yet not so much as on Friday, the 25th of February, 1876.

Being unable to deduce directly from the data available the diurnal inequalities
which actually obtained in either the elevations of the high or those of the low water
marks of the dates last mentioned, I estimated the effects of the storms, etc. ; on the
normal high and low water levels, as explained hereunder.

On the 7th of September, 1881, I was informed by the late Woodford Pilkington,
Esq., M.I.C.E.,who was then resident engineer of the new Quebec Harbour improvements
and Lévis Graving Dock, that the lowest water observed by him at Quebec occurred on
Wednesday 7th November, 1877, when the estuary sank at low tide to 2 ft. 2 in., or say
2-18 ft. below the 0 of the Quebec Harbour Commissioners' gauge on the south-east side
of their Pointe-à-Carcy wharf, which corresponds to an elevation of (2-18 + 002) -= 220
ft. below datum. This great depression of the St. Lawrence estuary was caused by a
spring tide wave accompanied by fresh south-westerly winds, the importance of which
corresponds to a theoretical tidal coefficient of 94, viz.: one day previous to the moon's S.
declination reaching a maximum value equal to 27° 50' 26", and two days after new moon,
while the river stood at Sorel about 20ft.-2in. over the zero of the Montreal Harbour Com-
missioners' gauge of the same place. This height of 20ft.-2in. corresponds to an elevation
of (20-166 +0·05) - 20-216 ft, or say 20-2 ft. above datum, being (20-20- 18-35) _ 1-85
ft. above the extreme low stage of the river when its surface stands 20-85 ft. above
datum at Verchères and 15·5 ft. over the sill of lock No. 1 at the foot of the Lachine
Canal, and (20-20 - 19-00) = 1-2 ft. above the standard low water which corresponds to
a river surface, 21-50 ft. above datum at Verchères and 16-0 ft. over the lock sill just
mentioned.

As no tidal observations were made by Mr. Pilkington at night, the ve-y low water
level observed by him, Wednesday, 7th November, 1877, probably obtained, say at about
3.10 p.m. and the succeeding high water in the vicinity of 8 p.m. We know moreover,
that in October and November the most important spring floods take place in the after-
noon or evening, that is to say, in normal conditions as regards wind and weather, the
estuary rises to a greater elevation in the evening at high water springs than it does in
the forenoon. Under ordinary circumstances the elevation of the 8 o'clock p.m. high
water would therefore have been greater than the elevation of the 7.30 a.m. high water
on 7th November, 1877. Now the depth of the fluvial wave trough below the mean
level of the estuary is always, in a measure, proportional to the height of the tidal intum-
escence which immediately precedes it above the same level, hence the elevation of the
low water of 3.10 p.m. in question must have been greater than that of either of the ad-
jacent low tide levels, viz. : by about 0·4 ft. or 0-5 ft. ; judging by the inequalities of
some tides that were observed during October and November, 1887, when the weather
was comparatively calm and the position of the moon, in reference to the equator, some-
what similar to that occupied by her, 7th November, 1877.

The elevation of one or the other of the low tide levels last mentioned, viz. : the
lowest that obtained at new moon in November 1877, was therefore probably as low as
- (2-2 + 0-4) = - 2-6 ft. if not lower; the river surface being 20·2 ft. above datum
at Sorel, and 22-7 ft. at Verchères.

A. 1892
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Again, according to the approximate rectilinear locus a b of low tide levels shown
on diagrain No. XVI., the trough of a 94 tide descends to nearly-0-60 ft. with a fluvial
discharge corresponding to an average water level of 21·80 at Verchères, and according to
relation (17) page 132, a variation of 1 foot in thislevel at the ordinary low fall stage of
the St. Lawrence, produces a corresponding change of about 0.27 ft. in the low tide level
at Quebec. Hence, for a river level of 22-7 ft. at Verchères the elevation of the normal
mean low water level of 7th November, 1877, at Quebec, is found to to be equal to: -
(0-60 ft. - 0-24 ft.) - - 0-36 ft.; and allowing 0-42 ft. for the diurnal lunar in-
equality, - 0-57 ft. is arrived at for the elevation of the deepest and - 0-15 ft. below
datum for that of the shallowest trough of the waves propagated up the St. Lawrence
past Que'bec, on the date mentioned, whence the lowering of the estuary on this day at
low tide, directly attributable to the prevalence of westerly winds, is deduced to be -
(2·2 - 0·15) = 2·05 ft.

I am not in a position to determine in a similar manner, the effects of high winds
on the low tide level of the estuary at the low stage of the river in the fall, at points
above Quebec. I believe, however, we may assume, in the absence of more precise in-
formation and without risk of erring very much either way, that the total depression of
the trough of the mean fluvial wave and the total elevation of the crest of the latter due
to diurnal lunar tidal inequalities, high winds and changes in the pressure of the atmos-
phere combined, vary from one station to another, approximately in the same respective
ratios, as the corrected maximum diurnal .differences which have been deduced for the
saine stations, from the series of tidal observations made during the low water season of
1887 and during the high water season of 1888. (See Table XVII. of this report.)

Judging by several years of meteorological records I have examined, it does not ap-
pear unreasonable to suppose that westerly gales nearly as severe as that experi-
enced in November, 1877, might prevail in the Lower St. Lawrence about the time of
neaps as well as at the time of spring tides during the low water season. Hence, the
sane as for the locus of the lowest troughs of the undulations propagated up the St.
Lawrence when the stream is in a normal state with a minimum discharge, the water
line of absolute minimum elevation will obtain :

(a.) From Quebec up to a point beyond St. Nicholas and east of Pointe Platon, in
the event of a spring tide corresponding to maximum theoretical coefficient 118 and
accompanied by violent gales occurring, say towards the end of October (as in October,
1887), about two days after the moon's declination is a maximum; the river proper
being at the extreme low stage when the water surface is 20-85 ft. above datum at
Verchères.

(b.) At all places to the westward of the point in the vicinity of Pointe Platon just
referred to, in the event of a neap tide corresponding to minimum theoretical coefficient
30 and accompanied by heavy westerly gales, occurring also in the fall of the year, some
two days after the moon's declination is a maximum; the river being at the minimum
elevation of 20-85 ft. at Verchères, which, as already stated, corresponds to elevation
18-35 ft. at Sorel, and to a depth of 15-4 ft. on the sill of old lock No. 1, foot of Lachine
Canal.

T.

E min. 1-w. 30
The probable absolute minimum elevation (.85) for and of the water

T
118

level of the estuary at each station up to Three Rivers, corresponding to minimum neaps
and maximum springs, has been computed on the above basis, as shown hereunder, with
the aid of the elevations of mean low tide, for a mean fluvial level of 20-85 ft. at Ver-
chères at neaps of 30 and springs 118 previously established, viz.:

T.

E for a as per relation No. (31) page 136 and by using the cor

T.
118
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rected maximum lunar diurnal inequalities contained in Table No. XVII. in connection
with neaps as well as springs.

For determining the absolute minimum elevation at Three Rivers and stations to
the westward, the data contained in Table XX. were directly utilized.

TABLE XXIII.

. = 0'473
Lévis GravingE min. 1. w. for /

Dock. r., (20 85) \ T. = 1096

St. Nicholas..E min. 1. w. forl e 08
r., (2085) T = -0-240

118

T. 2-128
Pointe Platon.E min. 1. w. for A 212=

r., (2085) \ T. = 3·081
118

,T. -2é

Grondines .... E min. 1. w. for l = 7
r., (20-85) \ -= 7-861

T. 8575
St. Jean desE min. 1. w. for X =

Chaillons. r., (20 85) T. = 10-376
118

Batiscan ... E min. 1. w. for 7  
=9 12 289

r., (20-85) T= 13-684
118

•.= 13-30
Champlain ... E min. 1. w. for 13

r., (20·85) T- = 14-718

Doucet'sLand-E min. 1. w. for T 16060
ing, Three r., (2085) 1 T. 17-410
Rivers. 118

Port St. Fran-E min. 1. w. for 6 *
cis. r., (2085) T = 17-440118

r.

Sorel......... min. 1. w. for 0 18*50
r., (20 *85) T. 20080

118

Coutrecœur... Emin. 1. w. for 30 19840
r., (20'85) T. 24 -860118

1-55 2·05 x 1*55
2 + 155

1-55 2·05 × 1-55
-- + -r- 2- 1-55

1-40 2·05 x 1-40
2- + 1*55

1-40 2·05 x 1 -40
- + 1.55

1'20 2·05 x 1-20
~ 2 1-55

1-20 2·05 1-20

0-90 2·05 x 0-90
2 + .155

0*90 2.05 x 0.90
2 + 155

0-80 2·05 x 0-80
- 2 + 1'55

0.80 2.05 × W80
- + 1.55

0-73 2·05 x 0-73
2 +- 1.55

0-73 2·05 x 0-73
2 +- 155

0-70 2·05 x 0-70
- 2 + 1-55-

0·70 2·05 x 0 70
2 + 155

.Feet
above datum.

- 2357

= -- 3-929

- 1664

= - 2791

-0059

= + 0-894

= j- 4637

= + 6'221

= + 7*117

= + 8-917

= + 10·87$

+ 12353

= + 12'025

- + 13*443

2*05×0-501 .
- (21-50-20-85=0-65)+ 1*55 I= * 14 749

- (21-50-20·85=0'65)+ 155 = + 1609

0-65+2-05 x 0-44

0-65+2-05 x 0-44
1.55

0*65Ë2·05 x 0-30
- 1.55

0-65+2-05 x 0-30
1¯55

065+2·05 x 0·26
- 1.i55

0·65+2·05 x 0 26
1.55

= + 14938

= + 16208

= + 17803

= + 19033

= + 18846

= + 19866
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TABLE XXIII.-Continued.
Feet

above datum.

T. 21420 - 0-65+2-05 x 0-16

Verchères .... E min. 1. w. for / .2 5 1·55
,(20-*85) T. = 22·170 - 0-65+2*05 × 0-16 = + 21308

118 1-56
T 0-65+205x 0-04

- E 3= 25-180 - 155 = + 24-480

Longueuil.... ( min. 1. w. for 065+2-05 x 0-04
r., (20T85) 88 0155 = + 24-880

T. 0·58+2-05 x 0'00
~E w. 730 =27-540 1-5 = + 26 -960

Montreal, foot min. 1. w. for 0-58+2-05 × 0-00
of Lachine r., (20-85) T· 27-740 - . - + 160
Canal. 118 1+55

The highest tides that have ascended the St. Lawrence, within the recollection of
the oldest inhabitants of Quebec city, are the evening tide of Wednesday, 5th Novem-
ber, 1884, and that of the following morning. These tides corresponded to the syzygy
of 3rd November at full moon, when she was from 13' to 16' north of the equator ; her
declination being thus within 5j' to 2½' of its nearest maximum, viz. : 18' - 25', which
she reached on Thursday, 6th November, at about 11 a.m. Moreover, the evening tide
of 5th November was the most important of the two tides in question, having for theo-
retical coefficient 108, and the depth on the sill of old lock No. 1, Lachine Canal, was
17-6 ft., which corresponds to a river level of 23-25 ft. nearly above datum at Verchères.

In telegraphic despatches dated Father Point and River du Loup (Fraserville), 5th
November, and which were published in the "Quebec Morning Chronicle," 6th Novem-
ber, 1884, it is stated that this storm was considered to be the worst that visited the
Lower St. Lawrence during the past 40 years, and that it caused much damage to
both public and private property in that part of the Dominion. In the town of Rim-
ouski and vicinity many houses, barns, stables and wharves were dainaged; some build-
ings being driven out to sea with their contents. Total loss estimated at no less than
from $25,000 to $30,000. (See Appendix No. 16, extracts from "Quebec Morning
Chronicle " of 6th November, 1884.)

The following additional particulars appeared in the paper just named, on Friday,
7th November, 1884, under the heading of " The Great Storm."

" The tides were driven up the St. Lawrence estuary by a violent snow storni from
"the eastward which lasted between two and three days, lashing the waves into fury.
"The water in the river was raised several feet higher than during the high tides ex-
" perienced in 1883; in fact it is generally conceded that such high tides have not been
" seen at Quebec for half a century previously. Much damage was done to property in
"the lower portions of the city and also some in surrounding villages.

" Dalhousie street was so much flooded that the traffic had to be carried on by skiffs,
"and in some places the water came up to St. Peter street. Champlain and Finlay
" market-places were both under water, and all the warehouses in the immediate vicinity
" were more or less flooded.

" The St. Lawrence washed over all the wharves both on Dalhousie and St. An-
" drew's streets and the St. Charles overflowed its banIs ; very considerably flooding
" not only the village of Hedleyville ; but also some of the low streets of St. Rochs.

" At Lévis a number af stores near the river were similarly flooded and a quantity
" of property was swept from the wharves ; a portion of the Intercolonial Ry. wharf
" was also submerged and damaged."

" At South Quebec, it has been estimated that the evening tide of 5th November
"surpassed by two feet the very high spring tides of 1883, which caused heavy damages
"to the Grand Trunk Railway freight sheds, etc.

" Many steamers and schooners had to run into Cap Rouge for shelter; part of
" this village was inundated, the water having, it is stated, risen four feet above ordinary
"spring tide high water mark."
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Some marks were pointed out to me by four different persons on Champlain and
Finlay market-places, Quebec, and at St. Nicholas, indicating the highest levels reached
by the tides in question.

These marks were all levelled to and their elevations calculated; but the results
do not turn out to be as concordant as might be desired. The elevations range from
21-82 ft. at St. Nicholas up to 24-14 ft. above datum at Quebec, and it looks as if in
some cases the morning high water mark of 6th November was indicated, and in others
that of the preceding tide, viz.: the evening tide of 5th November.

In any case I think the elevation, 24-14 ft., of a point on the floor of Mr. Louis
Bourget's grocery, on Finlay market square, at the corner of Laplace street, up to
which, I was informed by Mr. J.-Bte. Caron, head clerk, the water rose in November,
1884 ; having been observed by himself through a knot hole in the flooring, may
be accepted as a reliable and correct indication of the height actually reached by
by the evening tide of 5th November, 1884.

According to the locus AB of the normal mean high water levels of series of gaining
tides No. VII., observed at Quebec in the spring of 1888-while the river stood at an
average height of 31·50 ft. above datum at Verchères-which is shown on diagram No.
XVI., the elevation of the summit of a spring tide the importance of which corresponds
to an astronomical coefficient of 108, is: 18·90 ft., and for a river level of 23-25 ft. at
Verchères this wave summit would, under ordinary circumstances, stand : 18.90 -
(31-50 - 23-25) x 0-18 = say, 17-40 ft. over datum.

As the moon passed from the southern to the northern hemisphere, at about 6-0
a.m., 31st October, the high water diurnal inequalities resulting from the difference be-
tween her action at the upper meridian passage and that at the lower passage, must have
been comparatively small on 3rd November following, certainly less than the average
value of 1-636 ft., made out for the low water season of 1887, probably not over 1-0
foot. If now we deduct 17-40 ft., the mean normal high water elevation of a 108 spring
tide, with a river surface 23-25 ft. above datum at Verchères, from the actual height
reached by the crest of the fluvial wave, Wednesday evening, diminished by one-half,
such portion of the excess in the height of the said evening tide over that of either of
the adjacent morning tides, as may be directly attributed to the diurnal variations in
the action of the moon, viz.: 0-5 from 24-14 leaving 23·64 ft., we arrive at 61 ft. for the
approximate elevation of the tide wave at Quebec by the violent north-easterly storm of
5th November, 1884.

The average depth on the lower sill of the St. Ours lock was 10-4 ft. on the 5th
and 6th November, and the elevation of the water surface 23-06 ft. above datuma; hence,
if we allow 0-36 ft. for the fall of the Richelieu from the lock to Sorel, 22-70 ft. is
arrived at for the elevation of the St. Lawrence at this town on Thursday, 6th Nov-
ember. On the other hand the depth on the sill of lock No. 1, Lachine Canal, at Mont-
real, was 17-6 ft., and the elevation of the water surface 29-04 ft., which corresponds,
under ordinary circumstances, to a mean river level of 20-75 ft. nearly at Sorel, instead
of 22-70 ft. This goes to show that the St. Lawrence was gradually raised at least to
the extent of 22·70 - 20·75 =1-95 ft. at Sorel and vicinity, by the successive unusually
high tides which obtained from about 2nd to 7th November, 1884.

We have seen that the greatest known effects of both westerly and easterly winds
on the water level at Quebec during the season of navigation, obtained iin the fall of the
year, near the time of spring tides and when the river was comparatively low and the
fresh water discharge small. Also, the summit of the fluvial wave invariably attains its
greatest elevation in the entire maritime portion of the St. Lawrence, near the time of
springs, and, as before stated, the ratio of the greatest rise in the high tide level of any
place that can be caused by easterly winds, to the corresponding corrected maximum
diurnal inequality due to the action of the moon, as given in Table XVII., may be
assumed to be approximately the same for all tide stations above Quebec. In view,
therefore, of the fact that, as far as known, the river level fluctuates at Verchères
between the extreme limits of 20-85 and 36-32'ft. above datum, or 15-47 ft., and about
(15-47 x 0-9) = 13-9 ft. at Champlain and (15-47 x2)= 3-1 ft. at Quebec, while theproba-
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ble maximum effects of the easterly storms at the saine places, are on an average only,

say : ×6 -625= 1-6 ft. and 6¾ ft. respectively, where 1-85 and 0-75 and
(3.80 +2-80

3-80and 2-80 represent the corrected maximum diurnal inequalitiesduring the low and high
water seasons at Champlain and Quebec respectively, as per Table No. XVII., it is
evident that the estuary will attain its greatest elevation possible, in the event of a
spring tide of the greatest amplitude possible in May or the beginning of June, viz.: one
the theoretical coefficient of which is, for the reasons above stated, equal to 108,
occurring within the time just mentioned,. about two days after the moon's declination
being a maximum and accompanied by a furious easterly wind, such as that experienced
in November 1884; the river being at the same time swollen to the extreme high level
of 36-32 ft. over datum at Verchères.

Assuming that the maximum lunar diurnal tidal inequalities coincide approximately
with those entered in Table XVII. for the high water season of 1888, and taking rela-
tions Nos. (4), (19), (20), 23) and (24), pages 130 to 134, as a basis of computation, I have

arrived, as follows, atthe elevation E max. H.W. of absolute maximum high water on the

R., (36-32)
estuary of the St. Lawrence above Quebec : 1°. with the atmosphere in a normal state,
2°. with a low barometer and violent easterly storms.

TABLE XXIV.

Mean E
R. ,(36-32)

.dG i with atmosphereTide Ga&ugmg iaStations. ien aF normal state.

Feet above datum.

Lévis Graving Dock.

St. Nicholas........

Pointe Platon.......

Grondines.......

St.Jean des Chaillons

Batiscan.. ........

Champlain..........

20-280 +

20-980 +

22-640 +

25.600 +

26-866 +

29-770 +

30·583 +

Corrected
maximum

semi-diurnal
inequality.

(See Table
XVII.

T.E max. H.W. 108,
R., (36-32)

with atmosphere
in a

normal state.

Rise caused
by

violent
easterly
storms.

È T.max. H.W. 108,
R., (36·32) •

with violent
easterly storms

and a low
barometer.

Feet. Feet above datum. Feet. IFeet above datum.

1-40 = 21·680 + G625

6·25 x 27
1*35 = 

2 2
·

33 0  
+ 28

6-25 × 2-5
1*25 = 23 890 + -2-8

6.25 × 2-1
105 =. 26·650 + 2·8

6-25×x1-65
0-825 27-691 + 2-8

6·25 x 1'O
0-500 = 30-270 + 28

0-375 = 30-960 + 2-87

= 2793

- 2835

= 29-47

= 31*34

= 31·37

= 32·50

- 32·63

For Three Rivers and the gauging stations to the westward, the corresponding
elevations of the highest possible water during the season of navigation as just defined,
have been established as shown hereunder, viz.: upon the same principle as was àdopted
for determining: (a) the extreme high tide levels at Three Rivers and Port St. Francis

A. 1892
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that would obtain if a spring tide, of the maximum importance of 118, occurred while
the river stands at its highest known stage of 36·32 ft. at Verchères, (b) the extreme
low water levels corresponding to a mean river level 20-85 ft. above datum at Verchères,
with allowance for effect of persistent westerly winds at all the gauging stations between
Three Rivers and Montreal.

Decreased fall due to increase of 2 in theoretical tidal coefficient f rom 106 to 108:

((-1 -0.8)(108 - 106)= 0-0041=109- t
(a) Sorel to Port St. Francis = 1- -1 (1.10 - 0-98) 46 -1096 ft.

(b) Sorel to Three Rivers = 195 - {(1·95 - 1-75) (108 - 106) = 0-007}= 1-943 ft.
(b) ore toThre Rver = -95¯ - 106-46

Again, fall as further modified by swelling of river from 22-30 ft. and 31-30 ft.
above datum to elevation 36-32 ft. at Verchères:

(a) ore toPor St.Fracis 1-5 -((1 -54 - 1-096)(36-32 - 22-30) =0-69 =0-85.
(a) Sorel to Port St. Francis = 1.54- 31·30- 22-30

f(1.9 4 - 1-54) (36-32 - 22-30) = 0-62= 2-16.
(b) Sorel to Three Rivers = 1-54+ ( 31-30 - 22-30 f

Therefore, with the river proper at the highest possible stage, as far as known, and
a tide the amplitude of which corresponds to astronomical coefficient 108, we have for
the elevation of the mean tide level:

(a) At Port St. Francis: 34-07 - 0-85 = 33-22.
(b) At Three Rivers: 34-07 - 2-16.= 31-91.

N.ow, we have seen (page 121) that when the river is at its highest stage, the
amplitude of the highest springs is reduced to 0-29 ft. at Three Rivers. Taking 0.28 ft.
for the amplitude of a'tide of 108, as against 0-29 ft. for one having an importance of
118, and assuming as heretofore, that the effect of the wind on the water level varies
from place to place, approximately, in the same ratio as the corresponding diurnal in-
equalities, we find the elevation of the absolute maximum high tide level at Three Rivers,
to be:

E 0.28 6-25x0-50
max., , = 31-91+ 2 + =80 33-22. ft. above datum.
R., (36-32) 228

and the corresp<nding low tide level:
E 0.28 6-25x0-50

max.,L. W., = 31-91 - + = 32·94. ft. above datum.
R., (36-32) 2 280

In the vicinity of Port St. Francis, as already explained, the tidal intumescence
becomes practically obliterated at the extreme high stage of the river under considera-
tion ; but the effects of the easterly storms continue to be appreciable, so that by using
the estimated diurnal inequalities entered in Table XX, we can put approximately:

Feet
above
datum.

At Port St. Francis. ............ = 33-22 + 6-25 x 0-44 = 34·20

,'2-80
At Sorel......................= 34-07 + 6-25 x 0-30 = 34-73

2-80
At Contrecoeur.................. = 35-17 + 6.25 x 0-26= 35-75

Emax. H.W. 2-80
R.,(36- 32) At Verchères................... = 36-32 + 6-25 x 0-16= 36·68

2-80
At Longueuil.................. = 40.02 + 6-25 x 0-04 = 40-11

2-80
At Moitreal, foot of Lachine Canal = 40-22 + 6.25 + 0-02 = 40·27

2-80
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It must be noted, however, that the local effects of the storm between Quebec and
Montreal have been left out of consideration ; in $uch localities as Ste. Croix Bay and
Lake St. Peter, where the fetch is considerable, the rise of the high water curve going
westward, would, no doubt, be soinewhat greater than that indicated by the above eleva-
tions, as the river would be depressed more at the eastern end and raised more at the
western end of the lake or bay.

THE WINTER AND SPRING FLOOD LEVELs, &C.

Occasionally, before the ice bridge at Quebec is sufficiently weakened by the rays
of the sun and the currents, or broken up by winds, &c., to move away, and while the
river is yet bedecked by an icy crust for miles to the westward of the ancient capital-
when near the time of a syzygy, a high fluvial wave is driven up the estuary by a strong
north-easterly gale-the tide water rises abnormally high opposite and in the vicinity
of the said city, the same as during the open season, -lifting the superincumbent ice crust
above the top of the wharves, which become covered with ice and are submerged to the
depth of several inches.

This happened notably on Sunday, the 30th of March, 1873, two days af†er new
moon, when the morning tide, which had a theoretical importance corresponding to
coefficient 1-12, reached an elevation of about 21-4 ft., above datum ; passing some
8 inches over the Finlay market square and flooding may cellars in various parts of
lower town and St. Roch's. (See Appendix No. 16.)

On Friday, 8th May, 1874, viz., near the time of neap tides, the ice bridge at
Quebec, which had been partly broken up directly opposite the city by some ferry
steamers anxious to resume their regular service, departed suddenly en bloc ; the key at
the narrow gorge immediately above the mouth of the River Chaudière, having given
way under the pressure of the freshet waters from above.

As a result of this majestic raising of the ice blockade, many steamers and other
vessels in winter quarters were either damaged, sunk or capsized by destructive ice jams
and shoves. (See Appendix No. 18.)

No damage appears to have been done directly by the water, and there is no record
of the departure of the ice bridge at Quebec, being attended by similar severe shoving
and jamming of the ice in any other year.

In the year 1836 an unusually thick and solid ice bridge moved off, also only on
the 8th of May; but no damage was done to either vessels or wharf or other property.
(See Appendix No. 17.)

Although considerable damage is sometimes done to public and private property
during the season of navigation at Quebec, Lévis and surrounding parishes, by very high
tides forced up the estuary past this city by north-easterly storms, late in the fall, as in
November, 1884, or early in the spring, as in March, 1873, the losses resulting from the
submersion of wharves, markets, streets, sewers, cellars, etc., by these extraordinary
fluvial tide waves, cannot be compared to the disastrous consequences of the much-
dreaded winter and spring floods which are experienceg along one or. more longer or
shorter stretches of the St. Lawrence, and of some of its affluents, between the foot of
the Lachine Rapids and the narrow gorge immediately above the Chaudière River, some
8 miles west of Quebec city.

It has been remarked by old inhabitants of parishes between Quebec and Montreal,
which are injuriously affected by abnormal fluctuations of the river level, that from the
beginning of the present century up to about 1850 or 1860 disastrous floods were com-
paratively of rare occurrence, but that since that time, as more and more of the bush
lands in the valleys of the upper St. Lawrence and tributaries, and around the great
lakes, came to be cleared and better drained, high and destructive floods were experi-
enced at shorter and shorter intervals, until, within the last decade or so, no two or
three years could pass by without a rise in the fluvial waters, and an inundation taking
place in one locality or another between the said cities.

Whatever degree of importance one may feel inclined to attach to statements of
this.nature, in reference to the floods which occur at the time when the streams are
160 [1891]
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swollen by the melting snow and ice, I do not see how thèy can have any weight in the
case of floods taking place in midwinter or at the taking of the ice.

These extraordinary and destructive accumulations of fresh water in particular
parts of the bed of the St. Lawrence River and estuary during the winter and in the
spring, variable in extent and as regards disastrous consequences, according to the
manner of formation of the ice crust late in the fall, and the more or less effective
blocking of the waterway at contracted points, around islands and over shoals, are
caused : (1) during general and decided thaws, by sheets of ice detached by winds, etc.,
from the foreshores; (2) in severe frosty weather, by frasis and anchor ice closely packed
under the said upper icy crust, and (3) at the time of the débâcle, by jams or shoves
of heavy cakes and fields of hummock ice.

The exceptionally great destruction of property of all kinds, and interruption of
traffic caused by the very high floods of 1885 and 1886 in the lower portions of the city
of Montreal and neighbouring towns and villages, led to the appointment by the Domin-
ion Government, in June, 1886, of a Commission of Civil Engineers, who were instructed
to inquire into the causes of the frequent recurrence of such disastrous inundations and
to devise the best means of affording relief in the future. The Commissioners sub-
mitted, under date of 15th April, 1888 (vide No. 88159), a full report on their investi-
gations, stating the conclusions arrived at by them' the outcome of which has been the
construction of embankments or dykes of crib and earthworks along the river front at
Montreal, and the erection of pump houses and installation of powerful pumps, etc., the
whole with a view of affording protection to the low-lying portions of the city against
further damage by flooding.

This report has been printed in extenso in the official report of the Honourable the
Minister of Public Works for the fiscal year 1889-90.

Here follow, in chronological order, the heights above the mean level of the sea, of
characteristic high river and other levels, that have been observed and recorded, or
established at Montreal, from the earliest days of the foundation of the city up to the
present time, together with explanations and particulars relative to the nature and
duration of the floods and the winter and spring fluctuations of the St. Lawrence above
Lake St. Peter, the whole, as far as could be made out by the Flood Commissioners of
1886, from an examination of old historical documents, files of newspapers and parlia-
mentary and other official reports:-

TABLE XXV.

Elevation
Year. •of river,in feet

above mean
sea level.

1643 ........ First great winter rise of St. Lawrence recorded in Montreal, viz.: at Christmas,
when white men first wintered here under Maisonneuve, who wae driven
out of his cantonments by the rising stream............................. Unknown.

1791or there-
abouts . . Water covered the whole of the lower part of St. Paul street................. do

1791-180... Lower floors of Grey Nuns' Convent inundated to a great depth. Exact date
not recorded ....... .. .. . ............ .............. .. ......... do

1809 -1810... Timber floated over Grey Nun street .......................... ........... do
1838 ........ *Flood of 14 lays' duration in January, 1838, described in Montreal Gazette

as being t he highest known since 1787. Also highest winter flood at
M ontreal, 1838 to 1887..... .. . ...................................... 5212

1839-1840... ............................................. . ............... 49·62
1841........ January flood. ............. ......... ................. .... 51·62
1848 ........ Flood of five days' duration in January. River level of January greater than

say . .. ..... ........................... .... ......... ........... 51*00
1858........ January maximum river level......... ............ . . .... . ...... 49-87
1860........ March 11th-Lowest level to.which river has risen at the departure of the ice,

in 36 years, 1852 to 1887....... ....... ........ . .... .............. 41-04
* The term " flood " is applied by the Flood Commissioners of 1886-88, to al river levels exceeding

50'04 feet above the mean level of the sea, which is the elevation of the cut atone revetment wall alongCommissioners' street, completed in 1841.
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TA BLE XXV.-Continued.

Elevation
of river in feet

above mean
sea level.

1861........ April flood water surface at noon; 3rd highest spring flood known .. ..... 53-12
1865........ April flood water surface at noon; 4th highest spring flood on record .... .. .. 5229
1869 ........ April flood water surface at noon; 6th highest spring flood .................. 51·96
1873........ January 6th-Lowest level known at which ice took at Montrea) during the

shove and jam period............................................ 3896
1873 ....... April flood, 7th highest spring flood...... ................................ 50'04
1884........ January................ .. .................................... ... ..... 49-54
1884........ April . ........... .. ... .................... 48 96
1885........ April flood, 5th highest spring flood ................................. .... 52'20
1886........ January-Highest level reached by river at taking of ice in 35 years, 1852 to

1886............. .. .......................... .... . 51-04
1886........ April flood water surface, Sundav 18th at 10.5 0 a.m.; highest spring flood at

• Montreal in 35 years, 1852 to 1886....................... . . ........ 55*79
1887 ........ April flood ; 2nd highest spring flood at Montreal..... .. . . .... .......... 54·66

From the report of the Flood Commission it appears:
1. That in 1886 the covering over of the St. Lawrence by an icy crust reaching from

shore to shore, commenced in the vicinity of Nicolet, lower end of Lake St. Peter, on
4th December, viz. : about the time of spring tides, say at 10 a.m.

2. That the upward extension of this crust to Montreal is governed by the down-
ward flow of ice, the supply of which is dependent on the weather, but not everywhere
proportionate to it, because more is drawn under the crust or bridge where it is thin,
and less where it is thick or the current weak.

3. That the river was completely frozen over from the lower end of Lake St. Peter
to the foot of the Lachine rapids before an ice bridge commenced to form below this
lake, which occurred on the 2nd of February at Pointe Platon, whence the bridge ex-
tended westward until a junction was effected, 12th February, with that at Nicolet and
Port St. Francis, viz. : near the point where the ice first took, 4th December, 1886.

4. That in addition to the gradual rise of the water simultaneously with the increase
in he " bordages," and as the stream becomes filled with floating ice, a special and tem-
porary rise of fluctuation takes place in the river level as the ice bridge advances west-
ward, and that within a short time after the ice has taken and the bridge is permanently
established from point to point the water falls about 2 ft.

In the following table will be found the rate of progress of the ice bridge westward,
and the variations of the winter and spring levels in reference to summer levels, accord-
ing to the observations and measurements made under the direction of the Commissioners
in connection with corresponding mean summer and winter elevations of the St. Law-
rence above the mean level of the sea, surface declivities, etc.--as computed by myself.

The effects of the " taking of the ice in the River St. Lawrence during the winter
of 1886-87 " on the water levels, are described at length in Appendix No. 6 to the Flood
Commissioners' Report, which is also contained in the printed Official Report of the Hon.
the Minister of Public Works for the fiscal year 1889-90.
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1163 TABLE XXVI. 164

Locality.

Lachine, Lock No. 5 . ... 83*0.

Laprairie ....... ....... 770.

Montreal, foot of Lachine 710
Canal.

Longueuil..............680.

Longue Pointe.. ...... 645

Pointe aux Trembles.... 605

Varennes........ ..... 570

Verchères4...........4

Contrecour.............40*5

Lanoraie.............. .

60

... ... 8-0

Sorel.. .. . ... .... 6825 05 ......
37-5ibn

Stone Island, upper end
of Lake St. Peter.

Nicolet,lower end of Lake
St. Peter.

do do

Three Rivers..

Batiscan..............

Grondines, head of Riche-
lieu Rapids.

Richelieu Light, foot of
rapid.

Pointe Platon........

18.-5 . .
18-5

0-00..

0-00 ... .-0

9.5

28«5

41·5

48·0

53'0

19-00

13-0

65.

5 0

1st. River at mean summer level corres-
~ding to 19*0 ft. depth on sill, 01d'

k1, Lahine Ca aland 13*0 ft< epth;on Lake St.Peterflas wh tdet o 2nd. Freezing over period, winter season of 188& 87.oLaeSt. Peter flats, with tides of!
average importance corresponding,say,
to co-efficient 70.

1 à)~lb I 6 i

> ~
8 .

e

e

.,.> s>

-e 4>

s>.» -
L

eca.
- Q .4>

c

-e
Q

O.

s-s>

e

74-10 53*50 ........ 0·645.

.... .. .... .... 36-30 .. ..... 6*050
17·.80 17·20 . .. 0-223 ..

......... 7-26 .. 1'210
30'54 994. . 0140

........ ........ 1-80 ........ 0 -593

28·74 8*14 ... 0*120 ....
....... .. .... 0 -75 ........ 0 ·215

27'99 7 39 ..... 0115 .... 1
0-63 ... . O'158'

27-36 6-76. ...... 0-112
............ 0-92 ........ 0-263

26-44 5'84 .... 01103

........ ........ 1'45 *........ 0'170
24-99 4-39 .... 0-091....

1-49 0...... '186
23'50 290 . 0071.

........ ........ 0 -41 ........ 0 '064!

23·09 2 49 ...... 0'073.
............ .... 0-55 ....... 0 -064
22-54 1·94) O'076

........! .. .. . . . . . . ... .......
21-90 130L1 94  0-070 0-076

.... . . ..... . . ...... . . .....
20-60 0·00J........0000.

. . . .. . . . . . .... ..............

2050 -.. .. ..

........
........ &

........

.. .. ..

.......

Date, etc.,
of complete freezing

over of waterway.

(Open all winter...
j Liv. water, Dec. 4

do do 30
t do Feb.12

December 30, 1886.
S..... .. . ........ .

. December 29, 1886.

e December 29, 1886.
.... .. .. .... .. ... .

December 18, 1886.
o...............

December 17, 1886.
. ........ .... .....

SDecemuber 16, 4.00
op.m.

o................
- December 9, noon

. .... .............

o....................

-December 6,8.00 a.m

Decenber 5, 4.00 p.nm

December4,*say 10.001
a.m.

February 12, 1887.

$......
February 12,1887.

z February 7, 1887.

4.................
February 6, 1887.

February 5,1887.

5 February 4, 1887.

> 4. 4)~

74-04
74-71

) 74-88 .7
49-271

4546

42-19

37-10

36*44

35.37

32-84

24122

19·40

25'20

E0=

e
e

e
e

c

29'87 ......
... 3-81

26-06 ....
...... 3'27

22-79......
.509

17'70 ......
...... 0-66

17'04 .......
... ... 1*07
15'97 ....

...2·53
13-4411 ....

...8-62

4·82J

S 4·82

0.00...

0388

O 367:

Q'335

O'274

0 281

0-280

0-189

0-000

-a

e ~

0·635

......

1090

1-454

0-165

0-306

0-298

0 375

0-189

3rd. Period of ice-bridge
froni

Nicolet te Laprairie.

e 0.
.46.

S 0~ +~ ~z

e-

V~ 91

74-13

45'84

40-64

37-94

33*68

33-14

31-92)

24-0)

19·60

19'50

54.53

26 24

21'04

18 34

14-08

13-54

12-32

4.45

00

28'29

2-701

4-26

4.87

0-54

1-22

....

o

0.

-o

e

t
> h..

0·657

0-341

0·296

0·269

0-218

0-224

0'216

0-175

0-00

. .. .

0-867

0900

0135

0-349

0·250

... 7.

i i i i.
-e

e

>0
Q

r12

4th. Period of ice-bridge
from

Pointe Platon to Laprairie.

ce

c
>

73-88

50-12

40-37

38-74

36'65

35'54

34-00

32*24

31·71

29'31

27 -05

24·501

24'40

0..
40

ce

49 38 .....

. .. 376
25'62'i.....

. . 975

14'241 ....
... 2-09

12*15 ...
...... 1-11

11-04 ....
...... 1-54

9 50l .....

7'74

721

4*81

2·55

1-76

053

240

2*26

2-55

o
e
-o
0.

~
-e

0·595

0-333

0 224

0210

O'188

.... 9

...

...

-..

e

0-543

o-597

v OQ ..:.*
...... 0-440
0-167 -. ..

.0207
0160.

0-178 ......
.... 0-375

0141 ......
...... 0 263

0 O0 1....

.... oôôo ......
0-000.

. ... . .. .

5th. Period of
débâcle,

spring of ,1887.

0

............

April 24..
...........

April 28..

...... .. ..

.. 2.. ...

April 24..

...........

April 28........ .....
.... .... '... .
... ........

... ,........ .

.... . .....

..... ...... .

...........

... .........

April24..
................. ....

............

............

56 89
..... 7

52

54-67

51·93

44-47

.à:1

42'52

40-85

39-66

36-78

35'63

35'52

3.4'12

34'12

Remarks.

H hest water known, 79-96 feet
a vedatum.

Lowest water known,72-04 feet
above datumat Lock No. 5.

See: Notes, etc., by M. Craig,
Esq., Mayor of St. Lambert,
relative to floods of 1887. Ap-
pendix No. 20.

(see: Notes, etc., by L. E. Morin,
Esq., Mayor of Longueuil,
Ap.No.20. Flood leveltaken
above wharf at pump-house.see: Notes, etc., b H. inte,
Esq.,Mayorof nguePointe.
Appendix No. 20.

Flood level taken near wharf.

See notes, etc., by Mr. Duhamel,
Mayor of Contrecœur, Appen-
dix No. 20.

Flood level taken 2½ miles below
Lanoraie church.

Elevation of flcod taken at
Louiseville.{ Flood level taken in Ernest Du-
val's house, Port St. Francis.

Highest knownflood, 36-30 feet
33a60 bve datum.

Lowest known water, 16 00 feet
above datum at Three Rivers.

31*51J Flood level taken at T. La-
î . guerre's hotel, Batiscan.

52 See : Notes, etc., by Mayor O.
Rivard, Appendix No. 20.

....... Flood level taken above Gron-
dines Point, on Aimé Dolbec's
farm.

23·39 f Flood level taken at Platon
wharf.

8--ll*
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It will be seen from a close inspection of the above figures, table XXVI. and those
of tables XI. and XVIII. in connection with the diagram showing the Flood Commissions'
winter gaugings of 1886-87 at their proper elevations above the mean level of the sea,
which is submitted herewith (Ill. No. XXIII.)*, that while in summer and during the open
season generally, the slope of the river between Montreal, Sorel and Nicolet is quite flat
and very gradual, and remains nearly uniform within a range of several feet above and
below the mean summer level: from the instant the stream commences to freeze over,
up to the end of the débâcle, the conditions of flow are continually changing and
the surface declivities anything but gradual or uniform, for any length of time.

The Flood Commissioners have established: 1. That in the early part of winter,
frasis is packed in immense quantities- 2 5 2 ,6 0 1,000 cubic yards to 476,212,000 cubic
yards of water, between the Lachine Rapids and Varennes-more or less closely under
the upper crust of solid or field ice. 2. That the unceasing variations in the hydraulic
regimen of the stream,'just referred to, arise from the tendency of the portions of this
frasis which are most exposed to be displaced by the actions of the currents, to become
distributed on the waterway in such a manner as to permit of the volume of water
carried by the river in winter, passing out of the estuary with the least expenditure of
energy and loss of head possible under the circumstances.

Thus, while during the formation of an ice b.ridge from Nicolet to Laprairie, 4th
to 30th December, 1886, the resistance h to the passage of the winter discharge from
Montreal to Nicolet was, at first, as great as the pressure exerted by a water column
26-06 ft. high: on the 17th of January, 1887, or 18 days after the complete freezing
over of the river between the places first mentioned, h had been reduced to 21-04 ft. of
water pressure.

Furthermore, 27th March, or 43 days after the complete closing up of the stream
from Platon to Nicolet, viz: between 4th and 12th February, which produced a rise of
over 5 ft. at the place last mentioned at the foot Lake St. Peter, h was only 15-87 ft. at

26-06 - 15-87
1 Montreal; the head of resistance having thus been reduced by 26-06 = 0-39

of its first value.
Again, during the same space of time, 43 days, a corresponding reduction of

(4-82 -2-55 113-44 - 7-74
482 ) 5 h = 0-47 h obtained at Sorel; and at Verchères one of 13-44

\ 4-82 13-44
0-42 of the value of l at the taking of the ice at this place.

Although between the 2nd and 4th periods mentioned at the head of the last state-
ment (No. XXVI), h was diminished by from 30 to 45 per cent or more, or say, on an
average, 40 per cent of its value at the taking of the ice on 27th March, 1887, this re-
sistance was still in excess of the head due to friction on the bed, etc., in the open stream
down to Nicolet: 60 per cent at Montreal, 62 per cent, at Verchères and 24 per cent at Sorel.
Were it not that on account of the freezing over. of the estuary as far down as Quebec,
its general or mean level is raised and the average cross section of the tidal stream con-
siderably enlarged, as also that of the long stretch of river situated beyond the direct
influence of the tides now under consideration, the said average increase of 40 per cent
in the resistance h would not form more than one-fifth part of that due to the practical
doubling of the wetted perimeter p, which is effected when either a natural or an artificial
waterway, of very great width as compared to its depth, is covered over.

We know that in general, for a stretch of river on which the motion is uniform or
nearly so, the following relation holds good, viz.:

Q2
h p v 2  

=' 1 lp Q2  (1)
'Fg' 2gF

*Ill. No. XXIII.-Reproduced j full size by lithography-to accompany Official Report of Minister
of Public Works for fiscal year 1890-91.
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where:
h, represents the resistance of friction, or the friction head,
C, a coefficient of friction variable with the velocity,
l, the length of the stretch of river considered,
p, the wetted perimeter,
y, the velocity, say in feet per second,
F, the area of the cross section of the stream, say in square feet,
g, the acceleration of gravity, which is 'aken at 32-02 ft. per second, on an average,Q, the rate of discharge, say in cubic feet per second.
And when a large stream like the St. Lawrence is covered over by an ice crust, we

may put with sufficient accuracy for present purposes :
2lp v 2  

,, 2 lp Q'2

F' 2y 2g F'(
Taking as a basis of computation, eight cross sections as uniformly distributed as

practicable, along the stretch of river between Longueuil and Sorel, among those which
were sounded in the winter of 1886-87 under the direction of the Montreal Flood Com-
mission, viz. : AB at Longueuil with 98,000 square ft. of water ; IJ at a point midways
between Longueuil and Longue Pointe, containing 99,000 square ft. ; TZ' at Longue
Pointe, 105,500 square ft. ; CD, IJ at Pointe aux Trembles, 169,000 square ft. ; CD
at Repentigny, 182,000 ; EF, HG at Verchères, 163,000 ; AË at Lanoraie, 105,000,
and CD, EF, FG, HI at Sorel, containing 217,500 square ft. of water. (iSee Ill. \No.
XXVII.) I find the average areas of the clear waterway and of the frasis to have been
as follows, between Longueuil and Sorel during the 1st and 4th periods, viz. :-

Sq. ft.
1. Clear waterway with the river at mean summer level, corresponding to a

depth of 19 ft. on the sill of lock No. 1, and, say, to 22-50 ft. per Mont-
real Harbour Commissioners' gauge at Sorel..... ..................... 119,000

2. Clear waterway, with river at level of 27th March, 1887 ................ 140,500
3. Frasis ......................................................... 29,000

Again, according to the measurergent of the discharge of the St. Lawrence, which
was made at Lanoraie, 2nd and 3rd November, 1886, viz. : about the time of neap tides,
when, it is stated, there was 11 ft. 9 in. on the flats of Lake St. Peter, which corresponds
to water level 20-75 ft. above zero of the Montreal Harbour Commissioners' Sorel gauge,
and 20·80 ft. above datum: (1.) The area of the mean cross section was F = 115,000 sq. ft.
(2.) The surface width b = 34-60 ft. (3.) The mean depth d = 33-25 ft. And (4.) The mean
velocity v r.,(28,80) = 2-7391 - ft. per second, the mean velocity v of the

river, at the mean summer level of, say, 22-55 ft. above datum at Sorel may be taken.

approximately at: V V 22-55 - 20-80r., ((85) = r1, 1+ 2d 2-8112 ft. per

second for which , = 0-0795.
Also, from gaugings made during winter and summer, in connection with the pro-

jected Cedars Canal, at Cedars village-a point on the Cedar Rapids where the river
is open all the year around for 5 miles on either side, and its elevation but little affected
by irregular winter fluctuations of Lakes St. Francis and St. Louis, excepting those due
to high winds-it appears that in winter the water does not fall much below its mini-
mum elevation during the open season, and for a considerable part of the time stands at a
higher level. Moreover, the depths on the sill of lock No. 14, at the head of the Beau-
harnois Canal, appear, on the whole, to afford a fair approximate indication of the open
water fluctuations and corresponding discharges of the St. Lawrence in the locality
in question.

Considering that the guard lock (No. 5) at the upper end of the Lachine Canal is
also situated at the head of a stretch of river, with rapids several miles long that remain
open the whole year round, it is presumed that the depths on the sill of this lock afford an
equally fair approximate indication of the winter discharge of the St. Lawrence at Lachine
166 [1891]
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Now, the depth on the sill of lock No. 5 varied from 1st December, 1886, to 10th April,
1887, between 10'-7" and 12'-7"; the averages for December, January, February,
March being respectively : 1'-8", 1 1'-7", 1 1'-9" and 1 '-5", and the general averages
between the dates just mentioned, 11 '-6"; moreover, between the 20th of March and the
6th of April, the depth varied only 3 in., viz., from 1l'-0" to 11'-3", with an average
of-1l'i". Also, according to measurements made by the lockmasters in July, 1888, at
locks Nos. 1 and 5, the average depths were at the said locks, respectively, 19'-0" and
1 1'-8" nearly, so that we can assume that on 27th March, 1887, the discharge corres-
ponded to a water level 7 to 8 inches, or say 1·0 ft., below the mean summer level.

But at the mean siammer level of (62-71 + 1167) = 74-38 ft. above datum at lock
No. 5, the mean depth of the River St. Lawrence at the head of the upper entrance of
the Lachine Canal is, according to the plan of Lake St. Louis, etc., prepared by Mr.
E. Lafleur, C.E,, in 1887, from actual survey: 17-95 ft., and we may use here for the
determination of Q', without risk of erring materially, the relation:

3
àa-a -~-(Q' -Q),(3

a 2 (3)

where a denotes the depth at mean summer level and à the reduced depth which ob-
tained 27th March, 1887, whence we deduce:

% 2à + a 2 x17·35+17- 9 5  Q
3a - 3 x 17-95 Q = 0-978 Q, and -=0.978.

Finally putting '= = 0-0795, on account of the small difference between v in

summer, and y, March, 1887, substituting in equations (1) and (2) the numerical values
IQ

of F, F; i, c' and-2, just found for the symbols, we arrive at:

, > 'l2 pQ'2}2gF} 2'119000 8

h 2F ~3 2 (0 -978) 240-000) =1-1 623.
h Zp Q 2 2 g F's 10-0

The ratio which actually obtained 27th March, 1887, on the reach from Longueuil

to Sorel is, as per above Table XXVI. : 14-24-94 ¯ 16 185 There-814 -1-94 = 60 L8. Tee
fore, even at this late date (27th March) of the closed season, after the water had gone
down at Longueuil from 42-19 ft. to 38-74 ft. above datum or 3·45 ft., and risen at
Sorel from 24-22 to 27-05 = 2-83 ft., viz: so as to cause a diminution in the actual fall
of 6-28 ft., there was still a head of back water of (1.885 - 1-162) x 6-20 == 4-48 ft.,
directly attributable to the obstruction of the river bed by frasis; nay, a head probably
exceeding 4-48 ft., for, no allowance whatever was made for covering the relative
decrease in the volume of water flowing over the rapids at a fixed stage of the river
when it is obstructed by ice.

Such being the case, after the natural distribution of the frasis in the waterway to
the best advantage, as regards the flow of the water seaward, had been going on for a
month and a half from the complete closing up of the river, 12th February, down to
Platon and further, it can well be understood how even a moderately rapid increase in
the volume of water carried, by the St. Lawrence during winter, under ordinary circum-
stances, may be the sole cause (exclusive of ice jams) of a head being raised in the
vicinity of Montreal city, sufficiently great for the swollen stream to flood the low-lying
quarters of the said city, together with those of the neighbouring towns and villages, as
well as some portions of the roads and fields on both shores, before a passage of the
requisite discharging power can be worked through the stream, when surcharged with
frasis, to permit of the free and regular outflow of the increased affluence of water.
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TABLE XXVIL

FLOOD levels established between. Lachine and Quebec, with notes relative to the dam-
ages done by the floods, the causes of the same, etc., the nature of the marks
levelled to, etc., etc., the whole according to information obtained in the localities
visited, from the municipal authorities and other sources.

NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

Town of Lachine.
Lock No. 5. head of
Lachine Canal.
(County of Jacques-

Cartier).

Lot No. 4669, Parish
of Montreal. Jos.
Brault, owner.

St. Henri pump-
house.

Lock No. 1, Lachine
Canal.
(City of Montreal).

Thibeaudeau Bros. &
Co.'s store, Commis-
sioners' street.
(City of Montreal).

Longue Pointe... ..
(Co. of Hochelaga).

Pointe aux Trembles.
(Co. of Hochelaga).j

Repentigny .... .....
(County of L'As-

somption).

Maximum Elevations in
a vfeet above mean aea level of spring
I floods, according to local

information.

0 1865. 1884. 1885. 1886. 1887.

1735 ..... .... ...... ........

165-3.........

163-9

161-5

161-0

154-71.. ...

151*0

52-291 4896 52-20

144-01......

........ 143-3 42 081.....

168

57-93 58 26

56-90 58-45

55-79

55-96

46-*60

54·67

55-39

45-03

42-92 . ....

42 29 42 66.

[1891]

Remarks.

Depth on lock-sill, measured every day at
noon by lock-niaster. River open during
the whole winter in 1886-87. -Average
depth on lock-sill from 28th December,
1886, when river became frozen over from
shore to shore up to 10th April, 1887,
when swelling of stream by spring freshets
commenced; =11'-7", whih corresponds
to an elevation of 74·30 ft. above datum.

Highest flood water of 1886 came to top of
lower entrance steps, Jos. Brault's stone
residence. Top of fence rail flush with
highest water, April flood of 1887.

Marks in enine room pointed out by Alex.
Baby, asbistant to Alex. Fiset, engineer
in charge of St. Henri water-works pump-
ing niaehinery.

Depth of water on lock-sill, measured regu-
larly every day at noon by lock-master.
Average depth on sill, 28th December,
1886, when river was completely frozen
over, to 10th April, 1887, when swelling
of stream byspring freshets commenced, =
2'9- 8", which corresponds to an elevation
of 41*21 ft. above datum.

Lines indicating hi hest flood levels of 1886
and 1887, painte in black on cut stone
store front.

Boat tied to verandah of H. Lapointe
Esq., in 1885. Flood marks of 1885-87
on ground at foot of verandah, and at
foot of tree pointed out by Mrs. Lapointe,
(See notes, &c., by Mayor Lapointe, Ap-
pendix No. 20.)

Mr. Achille Beaudry, Mayor of Pointe aux
Trembles, called on Tuesday, 14th Aug.,
1888, states that he gave instructions to
Mr. Jeannotte, the clerk of the muni-
cipality, to make observations and marks
asked for by department in April, 1887;
but that Mr. Jeannotte had changed his
place of residence without leaving any
record of what h.e had done.

1886. Flood mark on Secretary-treasurer
F. X. O'Brien's shed on concession road
to River L'Assomption. (See notes, &c.,
by M. O'Brien, Appendix No. 20.)

1886. Mark underside of entrance step,
front of Mayor Eusèbe Juneau's store
dwelling. Flood level of 1865 observed
by Mr. Benjamin Rivet, who noted the
height of the water in reference to the
sah bars dividing the small panes of
glas in his windows. Water remained

igh 7 to 8 days in 1885, and only about
5 to 6 in 1886. In the spring of 1885,

A. 1892
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

Repentigny-(Con).. .

Lavaltrie...........
(Co. of Joliette.)

Lanioraie-lower end
of parish.

(Co. of Joliette.)

Lanoraie--mouth of
River St. Joseph de
Lanoraie.
(Go. of Joliette.)

Maximum Elevations in
feet above mean sea level of pring

floods, accordingtolocal
information.

1865. 1884. 1885. 1886. 1887.

130-8 ... .. *43-86
1. .. *42-*601

122-01...... ..... .. 35 -721 42-22

1200 36-47 39-08

Remarks.

River L'Assomption was completely
blocked by ice and its waters forced to
discharge themselves laterally through
gullies into the St. Lawrence; some
houses were demolished, or rather came
down on account of being undermined.
Ice is often piled up very high in the
spring opposite MM. Juneau and Rivet's
bouses, and these are occasionally threat-
ened with destruction by ice shoves.

42'02Flood marks made in 1886-87 by Denis
Giguère, light-keeper, on trees near the
Lavaltrie wharf. (See notes and observ-
ations respecting flood of 1887, etc., by
Dr. Sin. Martineau, Mayor of Lavaltrie,
Appendix No. 20.)

*Water remained at elevation 43-86 only
for a couple of hours; but for several days
at about 42*60.

Both Dr. Martineau and D. Giguere state
that since the opening of the new south
channel and the deposition of dredgings
between the north and south channels
and on the foreshores by the Montreal
Harbour Commissioners, the ice is all
drawn towards the south shore in the
spring. The current strikes this south
shore nearly at right angles and helps the
piling up of ice on the battures. A proof
that the whole of the water is drawn
towards the said shore is, they state, that
no slabs or chips or other mill refuse from
Repentigny or the Ottawa River comes
ashore in the vicinity of Lavaltrie, as
previous to the opening of the second
channel.

36'78'Flood levels pointed out by Mr. Louis
Coderre, of Lanoraie-1885 mark,'a high
spot on ground in yard. In 1886, a mark
was made with a knife on the jamb of a
door in the wall between the main bouse
and the kitchen annex; water remained
some two days near this mark, which is
3-32 feet above the kitchen fioor. 1887
mark, a spot on the ground at the foot of
the entrance steps to the kitchen. Mr.
Coderre says the flood of 1865 did not rise
as high as that of 1886, oppoite his land.

36-47 Flood levels pointed out by Edward Valois,
farmer, who had charge of Seigneur Bort-
wick Dauthré concession grt mil. In
1884 and 1887 water covered the top of a
fiat stone. Flood of 1886 rose up to top
of third clapboard at base of mill, where
water remamned a day and a night. This
flood was caused by an extensive ice jam,
which blocked the waterway from above
L. Coderre's farm to Antoine Trempe's
farm, below which the river stood only
36 27 feet above datum ; a shoal opposite

A. 1892
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TABLE XXVII.-Continued.

FLOOD levels esta(>lished between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

Lanoraie-mouth of
River St. Joseph de
Lanoraie.-( Con. )

Lanoraie Village....t 124-5 .. ..

Berthierville .......
(County of Ber-

thier.)

170

116 .51.

Maximum Elevations in
feet above mean sea level of spring

0 J floods, according to local
information. Remarks.

S 1865. 1884. 1885. 1886. 1887.

36-371 ..... 35·54

[1891]

A. 1892

'34 -57 .

the mill helped to bring about an ice jam
here. Mr. Antoine Trempe, 68 years old,
owner of the first farni in the parish of
Berthier going eastward, says he never
saw ice piled up opposite his place as it
was in1885and 1886. Batture ice got stuck
in the fall at the head of " Ile aux Foin "
and "Ile St. Ignace," whence it reached
across to Sorel, and during winter the
main channel, as well as the small north-
ern channel, was blocked by drift ice.
Ac.cording to Mr. Trempe, the flood of
1865 was some 3-0 feet higher than those
of 1885 and 1886; the former being caused
by the blocking up of the Richelieu Rapid
and high N.E. winds. Immediately
below this farm the water fell suddenly
in 1886, otherwiseBerthierville would have
suffered heavily.

Mayor Antoine Caisse called on Wednes-
day, 15th August. Mr. Caisse states he
received no circular or letter from the
department and made no flood marks, etc.

1886 flood reached top of entrance step,
Grand Central Hotel, level indicated by
Mr. Beaulne, the proprietor.

Notch made on fence post by F. O. La-
marche, Esq., Mayor of Berthierville, at
highest point reached by spring flood of
1887. (See notes, etc., by Mr. Lamarche,
Appendix No.20.) Flood of 186510"higher
than that of 1887 ; the highest point
being reached by water, 12th April,
Wednesday in holy week. Wind blew
from the S.E. Tuesday evening, but
turned to the northward on Wednesday
morning, which cooled the atmosphere to
such an extent as to cause fresh ice to
take on the "battures "; wind then
turned suddenly to the southward, and
at 3 pm. blew a hurricane. At 6 p.m.
wind S.W., and at midnight again near-
ly due north. Battures of ice detached
by this strong wind blocked up the river
at Richelieu Rapid, causing an unprece-
dented sudden great rise in the water.
The rise, however, fell rapidly, being
already some 2 ft. lower on 13th than on
12th, and by the 18th of April the stream
had again reached its ordinary summer
level. Rev. Mr. Vincent Plinguet, vi-
caire forain and parish priest of Ile du
Pas, has written a pamphlet giving a
vivid description of the events of 1865, at
the time of the great flood, when, it is
stated, some 50 or more persons lost their
lives by drowning in the islands at the
head of Lake St. Peter and vicinity, and
many dwellings, barns and stables were
carried away, with - all their contents,



55 Victoria. Sessional Papers (No. 8.)

TABLE XXVIL--Continued.

FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE,, RIVER ST. LAWRENCE.

Locality.

Berthierville--(Con.)

St. Barthélemy.....
Rang nord.

(Lom er end of Ber-
thier, or north
channel.)

(Berthier County.)

Maskinongé ...... .. .
(Maskinongé Co.)

Louiseville..........
(Lower end of River

du Loup en haut)
(Maskinongé Co.)

109-5

107·0

Maximum Elevations in
feet above mean sea level of spring

floods according to local
information.

1865. 1884.

.

36·85'. .....

1885.

100·51..... ..... .....

1886. I 1887.

36-221 35'54

35-261 35-52

[1891]

Remarks.

horses, cattle, produce, etc. Appendix No.
91 contains copious extracts from Quebec,
Sorel and Montreal papers, containing
full accounts of this unprecedentedly dis-
astrous and widespread inundation, and
of the harrowing and heartrending scenes
which accompanied the same, etc., viz.
Extracts taken, lst, fron L'Echo de
Richelieu and La Gazette de Sorel, as re-
produced by Le Canadien (Qitebec), 17th
April, 1865; 2nd, from La Minerve

ontreal), of llth, 12th, 13th, 15th, 17th,
18th and 21st April, 1865; 3rd, froin the
Quebec Morning Chronicle of 12th, 17th,
19th, 20th and 2th April, 1865.

According to Mr. Sylvestre, M.P.P., the
whole of the water passed in April, 1887,
through the Ile du Pas channel which
was comparatively clear of ice, while the
minGr or south channel, and the Berthier,
or north channel, were badly blocked up.

Attempts were made, 16th and 17th Aug.,
to visit several of the islands at the head
of Lake St. Peter, with a view of calling
on Rev. Mr. Plante, and on L. Plante,
Esq., Mayor of Ile du Pas, who resides
on Ile Madame, 34 miles east of parish
church, but the weather was so bad, the
wind so high, and the means of commu-
nication so uncertain, that the expedition
had to be abandoned, as it became evi-
dent that it would take more time than I
calculated could then be devoted to it.

On the 30th of April, 1887, water came
up to under side of ash-pan on stove in
Louis Gervais' house, east side of conces-
sion road leading to St. Barthélemy
church. Water remained in Mr. Gervais'
bouse for three or four days in May 1887.
It flows into the dwelling every three or
four years, and in 1886 it had not all left
on the 10th of May.

Mayor Ovide Fleury called on Saturday,
18th August, 1888. Mark made by Mr.
Fleury on a tree on his farm indicating
flood level of 1887, about 4 miles from St.
Lawrence. Elevation of this mark not
established on account of large amount of
extra levelling required along River Mas-
kinongé, etc., which was not considered
warranted by the circumstances.

in compliance with departmental request
of 26th April, 1887, Henry Mineau,
Esq., banker, Mayor of Louiseville, made
flood marks on bridge over Grande Rivière
du Loup and on D. Caron's store bouse.
Having found these marks to be rather
far up from Lake- St. Peter for establish-
ing their elevations by means of the above
lake level, Mr. Mineau advised me to
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.
NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

Louis~ville-(C.rn.)..1.

Yamachiche .......
(St. Maurice Co.)

Pointe du Lac ......
(Upper end of par-

ish.)
(St. Maurice Co.)

Pointe du Lac... ...
(Lower end of par-

ish, at Mayor
Philippe Alare's
farm, 1to2miles
below church.)

(St. Maurice Go.)

Maximum Elevations in
feet above mean sea level of sring

floods, according to loca
information.

1865. 1884. 1885. 1886. 1887.

94-01....... . ....

89-51 38*461...... ......

86-71 39·161 ....

... 1 33-83

...... 1 34·78

Remarks.

0
call on H. Vadebonceur, who resides in
last house going southward on west side
of Grande Rivière du Loup and keeps a
record of most of the high spring floods
&c. Flood levels of 1886 a4d 1887 marked
by Mr. Honoré Chabrier dit Vadeboncour
at south-east corner of his barn. Mr.
Vadeboncour's dwelling, barn, shed and
stable were carried away with all their
contents by the great spring floods of
1865. Loss estimated at 32,500.

Yamachiche visited Monday, 20th August,
and Mayor Th. Dufresne called on, but
found that he had this day absented him.
self, not to return for a whole week. No
one else able to point out satisfactorily
the flood marks made by him (see his
letter to Secretary Public Works, Appen-
dix No. 20). Interviewed Mr. Olivier
Lesieur, who acted for many years as
agent of the Richelieu Company. Mr.
Lesieur states that none of the floods of
1885, 1886 and 1887 proved disastrous at
Yamachiche, but that the great flood of
1865, which was accompanied by high
south-west wind, swept everything before
it at lower Yamachiche. When an ice
bridge is formed near Batiscan previous
to the ice taking at or below the Richelieu
Rapid, the parishes above are, to a great
extent, saved from a destructive spring
flood.

Flood mark of 1865 in Zéphirin Dupont's
house, viz. : On small draught door in box
stove. Flood level of 1887 pointed out by
Onésime Dupont on crest of bank. Lake
stated to have been lower in 1886 than in
1887, and to have remained very high
some 10 days each year.

Mayor Ph. Alarie marked highest water
level of 1887 on a tree. He stated
'that in the spring of 1886 the river did
not rise quite as high as in 1887. Mr.
Pierre Alarie, the father of the mayor,
gives the following particulars relative
to the great and destructive flood of
April, 1865. On Tuesday evening, 1lth
April, thewind, which had been blowing
from thesouthw ard duringthe day, turned
round to the north-west, the weather be-
coming at the same time very cold. Early
Wednesday morning the river was con.-
paratively low, but the water rose so
rapidly during a few bours in the forenoon
that at about twelve o'clock it was 10 in.
deep on a high ridge situated t the
southward of Mr. Alarie's house, which
depth was sufficient to permit of an empty
" bateau " passing over freely. Early in
the afternoon a south-west gale sprung

[1891]
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TABLE XXVIL.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE.

Maximum Elevations ine feet above mean sea level of spri
floods, according to local

Locality. information. Remarks.

m 1865. 1884. 1885. 1886. 1887. I

Pointe du Lac-(Con.)i

City of Three River". 79-01 36-301 33-401 33-60 30-801 33-46

[1891]

up, and from 3.80 to 6.30 p.m. the wind
blew with such force as to cause a further
rise of from 2 to 2½ ft. in the St. Lawrence,
the water having reached the under aide
of the atone sill of the door of Mr. Alarie's
baking oven. The oven is still standing,
and the elevation of its atone sill as well
as that of the point on the ridge over
which the boat passed have been estab-
lished. The great flood of 1865 has been
caused by a big ice jam near Grondines.
The ice took in November, 1864, after a
heavy fall of snow, and it is the opinion
of many that the waterway was already
partly obstructed by ice at Grondines in
the fall, for the water stood very high in
the early part of the winter. Mr. Madore
Paquin, of Pointe du Lac, who keeps a
register of al] important events in the
parish, puts down 12th April for the date
of the highest water in 1865. He says,
moreover, that in 1798 there was a flood
nearly as high as that of 1865, viz.:
Within 1 ft. of the height of the latter.

Flood levels of 1882-83, '84, '85, '86 and '87,
observed under the supervision of Thos.
Berlinguet, Esq., Engneer Three Rivera
Harbour Comn'rssion, on agauge spiked to
the corporation wharf. When first p it up
in 1882, the zeroof this gaugecorresponded
with the very low water originally observed
bynie 19th September, 1891, when thetides
corresponded -nearly to the action of the
moon when in quadrature, and the river
stood nearly 19-30 ft. above datum at
Sorel and 15'10" over sil] of lock No. 1,
Lachine Canal; but both %tharf and gauge
afterwards subsided about 0·6 ft., and in
August, 1888, theaaid zerowas found to be
16 0 ft. above datum. Flevationsof April
floods of 1882 and 1883 approximately
29-50ft.and 32-00. ft. F.X. DeBellefeuille,
Esq., President Three Rivera Harbour
Commission, statesthatwaterrosetwiceon
to his floor since 1865; in this last named
year be believes at least 2 ft. higher
than in 1887. In 1887, river remaned
near flood height during from 6 to 7
days. The highest point reached by the
flood waters of 1865 marked by the late
Auguste Martel, Esq., on a Tamp post
erected at the N.W. corner of De la Fosse
and Fleuve streets. Flood level marks
of several other years have been added on
the same post by Mr. Félix Fleury, who
has lived in Mr. M artel's house since 1871.
Elevation of mark for 1873, 34-60 ft. ;
elevations of two marks for years not
remembered by him, 34-12 and 33-49 ft.
Further particulars relative to damage
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.
NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

City of Three Rivers.
(Con.)

Cap de la Magdeleine
(Champlain Co.)

Champlain Village..
(Champlain Co.)

Champlain.......
(Bridge on poet road

over Champlain
River.)

(Champlain Co.)

Batiscan Village....
(Champlain Co )

Ste. Anne la Pérade,
one mile below par-
ish church.
(Champlain Co.)

Grondines, 1 mile
above Grande

•Pointe des Gron-
dines, 34 miles
above the parish
church.
(Portneuf County.)

174

Maximum Elevations in
feet above mean sea level of spring

. e floods, according to local
information.

1865. 1884. 1885. 1886. 1887.

.. . . . . .. . . . . . . . ..
76-4 .... ...

67·41 ...... ......

64-01 34-76 31-76

32'52 33-21

32-78

59-51 34 -31......I 31-78...... 1 31

55*0 33'51 31-511.

51·2 1...... ...... 1..... 25-05

[1891'

Remarks.

done, etc., at Three Rivers and vicinity by
the great flood of 1865, contained in
Appendix No. 19.

Flood mark of 1887, top of small hillock,
said to have been covered by six inches
water, by the Rev. Mr. Duguay. High-
est spring water of 1886 stated to have
been from 6 to 9 inches lower than that
of 1887.

Highest flood water of 1887 marked April
24th, by Xavier Bourbeau, Esq., Mayor
of Champlain, on root house built on slope
of hill in rear of convent. (See the Mayor's
letter to the Deputy Minister of Public
Works, dated 28th April, 1887-Appen-
No. 20.)

Flood levels of 1865 and 1867 marked on N.
W. corner of Alphonse Turcotte's former
blacksmith's shop, standing on S.W. bide
of River Champlain. Flood mark for
1885, a spot on the ground covered by 3
inches of water, pointed out by Mr.
Arthur Turcotte. Elevation reached by
flood waters of 1867, 33-72 feet above
datum. Mayor Bourbeau states there is
little or no damage done by spring floods in
theparish of Champlain ; the banks of the
St. Lawrence being sufficiently highto pre-
vent the lands from being overflowed.

Flood of 1885 rose nearly 9 inches over floor
of residence of Jos. Marchildon, Esq.,
merchant and agent Richelieu and On-
tario Navigation Company. Spring flood
of 1887 reached top of floor in T. La-
querre's hotel, and in 1885 this floor was
covered by 3 inches of water.

Four spring floods rose over floor of Mr.
Théophile Lanouette's bouse (built in
1717) vi.: ln 1865, 2'1i"; in 1868, 1'71";
in 1873, 8" ; and 1884, 14". Elevation of
flood level of 1868 33·01 ft. above datum.
In 1865, water entered Mr. Lanouette's
residence on Sunday, April 9th, and left
it again on the following Wednesday.

Mr. Ludger Jolin, Mayor of Ste. Anne la
Pérade, called on 5th October, 1887.
Flood level marked by him in the spring
of 1887, considered to be too far up the
River Ste. Anne to indicate correct water
level of St. Lawrence.

Flood level of 1887 marked by Mr. Aimé
Dolbec on elm tree in bis field, at request
of Mayor Onésime Rivard, who was asked
by Department to attend to this matter.
(See bis letter dated 25th April, 1887,
Appendix No. 20.) Flood of 1873, which
is the highest experienced in this locality
after that of 1865, rose 8 to 9 inches over
a stone or boulder pointed out by Mr.
Dolbec having reac ed an elevation of

A. 1892
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE.

Locality. 2

Grondines-(fCon.)..

Grondines wharf.... 47'0
(Portneuf County.)

Maximu
feet above me

floods, ac
infi

1865. 18S4.

n Elevations in
an sea level of spring
cording to local
orniation. Remarks.

1885. 1886. 1887.

. ...... .33·53 f t. above datum. In the spring of
1873, Dr. Mayrand and M. G. Hardy
rowed from Grondines Village to Ste.
Anne la Pérade in a canoe, following the
post road most of the way ; they also
passed through the window of the old
church near the wharf at Grondines
Village. In 1865, all the large trees along
the river front of Mr. Dolbec's farm were
mowed down by ice with the exception of
two or three. It is stated that the flood
of 1865 was higher at Ste. Anne and
Upper Grondines than any other spring
flood known in these localities, because
ice got jammed and stuck fast above
Grande Pointe at Grondines Village and
vicinity. The spring flood waters rose
higher in 1873 than in 1865, because they
were retained by a jam at Pointe Platon.
The inhabitants above Grande Pointe,
Upper Grondines, have every year to be
upon the alert at the time of the débâcle,
for fear that the water of the St. Law-
rence, forced outof itsnatural channel over
the low lying ground on the north shore,
might drown their cattle in the stables.
When unusually high floods occur the
cattle are taken to the upland, or rather
on top of the hill which runs here parallel
to the St. Lawrence, and kept there until
the water has subsided sufficiently to
bring them back to the stables ; the cattle
have had to remain out in the cold for as
long as eight days, in 1873. The fences
on the low lying lands have to be taken
down every fall, otherwise. they are carried
away by the flood waters ; these also eut
up and wash away the earth in many
places. Mark made by Mr. Joseph Guil-
bault, April 27th, 1888, at 10 a.m., indi-
cating the highest water of the season on
a small tree opposite Anse des.Grondines
and immediately above Grande Pointe
des Grondines and the "Poivriers," two
spurs of Grande Pointe. Elevation of
this mark = 27*23 ft. Mr. Eugène Gron-
dines, aged 64 years, a member of the
numerous family after which this place
has been named, relates that before his
time, his father who died in 1888, 92
years old, and his uncle went one Sunday
to the old church near the wharf in a
canoe which they tied to the communion
railing.

. 24·39 In April, 1873, Mr. E. Grondines mea-
sured the depth of water, when at its
highest, over a stone at the door of the
old mill, say j mile above the wharf, and
found it to be 4-0 ft. Elevation of water
corresponding tb this depth =33·89 ft,
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TABLE XXVIJ.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

Grondines wharf
(Con.)

Deschambault, j to
mile below parish
church.

(Portneuf County.)

Portneuf Village....
(Portneuf County.)

176

iv > Maximum Elevations iå feet above mean sea level of
5 ' floods, according to loc

information.

0 15 1865. 1884. 1885. 1886.

39'71.

37·01 27-14

28*34

26-60

27·04

[1891

n
a ring

Remarks.

1887.

..... Stakes planted by Treflé Arcand in 1887
and 1888, with top flush with highest
water in the sprmg. In 1888, river
reached its maximum elevation, viz.:
24-95 ft., 28th April, at about 6 a.m.,
and remained near this level all day.
Ice commenced to move at Grondines in
1888, 27th April, at about 9 p.m.; but
shortly stopped again when the channel
became blocked up and remained so up
to 29th, between 1 a.m. and 4 a.m.
The waterway got chocked up with ice
down to a point a short distance below
the wharf, and ice shoved towards north
shore after channel got blocked, rising on
top of wharf 7 to 8 ft. in height. Ice piled
up 20 ft. high, on shoaloff wharf, where
it remained for over a week. This is not
the usual way the ice works opposite the
wharf ; generally itsticks at Grande Pointe
des Grondines, where it partly dams the
waterway before any move takes placeopposite the wharf.

22-22 River not very high in either the spring of
1887 or that of 1888. Elevation of high-
est water observed by Mr. O. Portelance
in the spring of 1888 nearly the same as
in 1887, viz. .: 22-2 ft. ; variations of river
level appeared nearly as regular as in
summer..

..... Heights of spring floods of 1865, 1873 and
1886 pointed out by Mr. Jean Matte in
his house, situated about ý mile below the
wharf. Elevation of flood in 1873 = 27·94
ft. Mr. and Madame Matte state the
water remained very high: in 18658 days,
in 1873 5 days and in 1886 3 days. In
1865 the flood waters put out the fire in
the stove.

Highest spring flood levels of 1865 and 1884
poin.ted out by Madame Veuve Pierre N.
Morissette and Onésime Poliquin in their
houses. Elevations of corresponding
marks nearly the same in both places.
Flood of 1865 reached to top of knobs of
chest of drawers in Mrs. Morissette's
house and to centre of lire door of stove
in Madame Poliquin's residence. Flood
water of 1884 touched botton of drawer
in first house and took in half the foot of
the stove in the second house mentioned.
Water has risen several times in the
spring up to underside of floor at Mrs.
Morissette's and often enters her outhouse.
Mayor Camille Poliquin called on 29th
August, 1888. Mr. Poliquin says no
mark was made by him at the highest
spring level of the St. Lawrence in 1887,
as requested by department, because ice
was shoved up so much higher on land

]
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE.

i Maximum Elevations in
' feet above mean sea level of spring

os jitl floods, according to local
Locality. 18 18information.

16.1884. 1885. 188. 11887.

Portneuf Village....
(Con.)

Cap Santé...........
(Portneuf County.)

Pointe aux Trembles
Village (en bas).

(Portneuf County.)

-l

33-0J...............

21-6 26·46

[1891]

Remarks.

then the water reached that he found it
'impossible to make a mark on a fixed oh-
ject that wopld permit of determining
satisfactorily the elevation of the water
surface later on. Samuel Labranche,
ferryman, says that in 1887 there was
only thin or soft, snowy-like frasis in the
channel, which did iot affect the channel
currents very much, either as regards
strength or direction. It requires, he
says, floating fields of upturned batture
ice to cause a regular blockade accom-
panied by a flood.

Locality visited 30th August. No water
marks made here, there being no damage
done by spring floods ; river banks high
and steep. - At F. Richard's tannery the
water covered the road several times in
the spring, forcing the vehicles to pass.
close to the base of the hill for a short dis-
tance above this establishment, but no
damage was done either to buildins or
any other property. Mr. Charles 1 alar-
deau and other observant inhabitants of
the parish of Cap Santé state that gene-
rally an ice bridge is formed at the con-
tracted part of the St. Lawrence, opposite
the mouth of the River Chaudière, 8 miles
above Quebec city, by reason of large fields
of batture ice of considerable thickness
which have become detached by north-
easterly winds from foreshores above Cap
Santé, pivoting around this cape and
making their way unbroken towards the
said narrow gauge where they block the
waterway from shore to shore. It is be-
lieved that some ice breakers built on the
chains of rocks at Cap Santé and vicinity
would have the effect of breaking up the
large fields of batture ice into smalil pieces,
by which means the formation of a solid
ice bridge 30 to 40 ft. thick or more at the
Chaudiere pass would be prevented. In
such case not only would the St Lawrence
above Quebec be opened to navigation a
fortnight to three weeks earlier in the
spring than at present, but the chief cause
of the most disastrous of the spring floods
would also be renoved.

In the spring of 1884, highest water rose to
within 0·3 feet of under side of stone lintel
over chimney opening in Gaspard Bé-
land's old house. Beland says ice was
piled up high on Trembles shoal near the
place of the red buoy, and there was a big

a in the river bed thence towards St.
icholas ; he does not remember ever

having seen the water rise so high before.
The river remained very high for about a
week. Upper portion of Pointe aux
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, &c.
NORTH SHORE, RIVER ST. LAWRENCE.

Locality.

Pointe aux Trembles'
Village (en bas).

(Con.)

St. Aujustin.....
(Les } onds.)
(Portneuf County.)

l'l8

Maximum Elevations in
feet above mean sea level of spring

floods, according to local
information.

1865. I 1884. 1885.

15-81 26-21 25-401 .....

1886. I 1887.

[1891]

Remarks.

Trembles wharf carried away by ice and
water. Instead of making a mark at the
highest flood level which obtained in
April, 1887, Mayor Fortunat Belleau hav-
ing placed a wrong construction on the
request made by the department, in-
structed the Secretary-treasurer, Mr.
Octave Delisle, to observe and register
the elevation of the high water level of
the estuary on the third day, after full
moon following the last new moon, in May,
1887, about which tine, it has been ob-
served, the tide usually rises higher at
Pointe aux Trembles than at any other
time in the spring of the year, probably
because the fresh water discharge of the
St. Lawrence is then near a maximum.
In accordance with this instruction, high
water was observed by Mr. Delisle on
Tuesday, the 7th of June. No unusual
rise of the river observed at the débâcle
of 1887, or that of 1888.

In 1884 spring flood rose to within 3 inches
of under side of second entrance step, and
in 1865 to a point 0 -7 feet below top of
floor in Mr. Geore Juneau's house. In
the former year t e river commenced to
submerge the grounds around this house
on Monday morning 21st April, and reced-
ed on the following Saturday afternoon ;
having thus prevented fi-ee access to Mr.
Juneau's premises from the roadway for
about six days. Fifteen loads of stone,
drift wood, etc., had to be carted away
after the water subsided. In the year
1843 or 1844, when the late Geo. Juneau,
sen., acquired his farm, the water also rose
very high in the spring, and some damage
was done by floods in several other years
besides those specially mentioned. Mr.
Philippe McCarthy, whose farn is adja-
cent to that of G. Juneau on the eastern
side, says, that for the past thirty years
or more, whenever a spring flood was ex-
perienced in this vicinity there was always
a solid ice bridge at the " Sault," viz.:
opposite the mouth of the River Chau-
dière. In 1865 the river kept up to or
near flood level for about five days ; as
usual it was the solid key ice bridge at the
"Sault " which caused the whole trouble.
At the time of the débâcle, tremendous
ice jams and shoves often take place,
from a point one mile or so above Juneau's
farm down past the site of the old church,
1½ miles below it; east of this point the
jamning and upturning of ice diminishes
gradually.Opposite Pierre Gagnon's house
at the foot of the hill, on the road to Cap
Rouge Village, the ice crust, although lesm

A. 1892



55 Victoria. Sessional Papers (No. 8.)

TABLE XXVII.-Continued.
FLOOD levels established between Lachine and Quebec, etc.

NORTH SHORE, RIVER ST. LAWRENCE-Concluded.

Maximum Elevations in
t feet above mean sea level of spring

floods according to local
information. Remarks.

m 1865. 1884. 1885. 1886. 1887.

St. Augustin-Con.

Cap Rouge Village..
(Quebec County.)

Quebec Harbour ....
(Quebec West.)

9-2 .. .. .. .. ........

0 -0. . .... .. .....

8-12*

broken up than further up stream, is yet
generally so much disturbed as to prevent
the opening of a good winter r oad to St.
Nicholas on the south shore. It is stated
that the flood of 1843-44 rose here higher,
if anything than that of 1865. River not
extraordinarily high here in 1884; at the
débâcle, ice generally shoves towards the
south shore.

Mr. -Joseph Daurais, an old resident of the
place, says that the water never causes
any damage here in the spring, when the
river does not rise as high as during high
tides in May, and in the fall of thé year
with north-easterly gales. Ice is broken
up where it grounds, and also passes over
some wharves, but water does not rise
excessively high, at least it does not
appear to have ever been stemmed back
to any great extent, even when t he ice
bridge at the "Sault " is of very great
thickness and the floating lumps of ice
jamned in between the two shores, so as
to partly block up the contracted water-
way below Cap Rouge.

No inconvenience experienced here at any
time from the rise of the estuary caused
by the débâcle in the spring. Waterway
always ample for the f ree passage of the
whole of the ice and water from the Upper
St. Lawrence, that has to find its way to
the sea. On llth May, 1874, considerable
damage was, however, done, under excep-
tional circumstances, to shipping n
winter quarters at Blais booms, Diamond
harbour, &c. In the said year, contrary
to the usual course of events, the ice from
Lake St. Peter and other points on the
upper portion of the St. Lawrence
estuary, &c., made its way down stream
before the ice bridge at Quebec, which
was exceptionally thick and sound, be-
came sufficiently weakened by tidal
currents and the action of the sun, to be
broken up by high spring 'tides and
winds, in consequence of which heavy
jamming and shoving took place in the
localities mentioned, and elsewhere in
Quebec Harbour, some of the floating
masses of ice having to pass under the
solid crust and others being forced on top
of it and on to the foreshores. Danage
done estimated at fron j to 1 million
dollars. (Sec extracts from Quebec
" Morning Chronicle " and " Canadien,"
Appendix No. 18.) A somewhat similar
debâcle occurred in the sprng of 1836,
when the river became completely free of
ice at Quebec only about the lOth of May.
No damage appears, however, to have
resulted fron t is tardy breakinup of
the ice bridge. (Se extracts from Quebec
"Mercury,'May 5th and 10th, 1836,
Appendix No. 17.)
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Locality.

Parish of Laprairie,
(Co. of Laprairie).

River St. Régis- 168
mouth of river near
foot of Lachine
Rapids, opposite
Lot No. 629, Théo-
phile Beauvais.
Lot No. 619, 169
Edouard Bourassa.

Lot No. 617, Pierre 167-8
Goyette.

Lot No. 606, Ed- 167-2
mond Barbeau.

Lot No. 555, 166-3
Adolphe Ste.
Marie.

Lot No. 554, Judge 166-3
Pagnuelo.

Parish of Laprairie--
Upper ice pier, 166·0
south-west end.

Old St. Johns road, 165-8
leadingtoRichelieu
and Ontario Com-
pany's wharf.

Lot No. 14, Xavier 164·2
Perrat.

Lot No. 9, R. Perron 163-6

Lot No. 1, Louis 163-3
Roy.

Paris of Longueuil
(Co. of Chambly.)
Lot No. 269,'Pierre 163-1
Roy.

Lot No. 265, Louis 162-9
David.

Lot No. 263, Moïse 162-b
Trudeau.

180

Maximum Elevations in
feet above mean sea level of spring

floods according to local
information.

1865. 1884.

. . . . . . . . . ...

1885. 1886. 1887.

61·01 58-84

61 10

58-28

57*82.

58·16.

58-02

f

57-601 58-21

57-04

56'84

57-26

Remarks.

Points on bank, west side St. Régis River,
reached by flood waters in the spring of
1886 and that of 1887 levelled to.

59·00 Mrs. Edouard Bourassa pointed out a spot
on the river bank opposite lier bouse, up
to which water reached in 1886. Flood
level of 1887 stated to have been nearly
2'0 feet lower than that of 1886 level to.

.... Flood waters of 1886 rose to the top of
floor in Mr. P. Goyette's residence.

Mark made on stake by E. Barbeau, at
h est level reached by spring flood of

.... Mark made by Adolphe Ste. Marie on his
barn, at level of highest water, spring of
1886.

56·32 Flood level of 1886 marked by the occupants
of His Honor Judge Pagnuelo's cut stone
residence, on wire gauze screen on cellar
window, north-east side of bouse. Mark
on the saine screen left by water, after it
receded in the spring of 1887, 1-7 feet
below flood level of 1886.

56·38 Elevation of flood mark made on ice pier in
55-80 spring of 1887, by Dr. Brisson, at request

of department = 55'80 ft. Elevation of
flood mark of 1887 made on Joseph
Lalumière's blacksmith shop, close to the
ice pier = 56-38 ft. (See Dr. Brisson's
letter, dated April 28, 1887, Appendix
No. 20.)

.56-89 Highest levels reached by spring floods of
1885, 1886 and 1887, marked with a knife
on dado in bar of Montreal hotel, by the
proprietor, Mr. Léandre Robert.

Flood of 1886 reached to the foot of a white
stone, pointed out by Madame X. Perrat.

..... Spot on ground, pointed out by Mr. Perron,
up to which spring flood rose in 1886,
when at its highest.

Water mark made by Louis Roy, on a
willow tree on his ground, in the spring
of 1886.

57 -69 ......

57 28

...... 56-61

[1891]

Yellow line painted by P. Roy, at highest
flood level of 1886, at the south-west corner
of his bouse.

Flood levels of 1886, marked by L. David
on his barn.

Height reached by spring flood of 1887
pointed out by M. Moise Trudeau. at the
entrance steps to his bouse. This place
is mile above Victoria Bridge.

A. 1892
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Maximum Elevations in
' feet above mean sea level of spring

2 . floods, according to local
Locality. 0 information. Rentarks.

- 1865. 1884. 1885.1,188. 1887.

.Lot No. 256, Joseph
Trudeau.

Lot No. 255, Grand
Trunk Ry. Co.

Lot No. 162, Noël
and Pierre Marcille
(lower end of lot).

Lot No. 161, Joseph
Tiffin (lower end of
lot).

Pump - house, Lon-
gueuil water works
(upper end).

Longueuil .........
Chas. Jalbert's shop

on St. Charles st.,
between Rue St.
Jean and Rue de
l'Eglise.

Terrapin hotel, west
side Rue St.Charles

1620.

161-8..

160·9

160'31 ...... .....

158·71.........

56-871 5

56-50 .

55-73k..

5-27

... 1 54-811 52*71

50-43 50-891 51·93

158·4 ..... ...... ...... ..... 51'58

158,-1 ...... .... . 49-80 49·80 5117

8--12j* 
[81

,. 1892

Highest water of 1887 rose up to floor of
veranda of Jos. Trudeau's house. In
1886 river was about 1·6 ft. higher than
in 1887.

Elevation of A. Irving's veranda floor,
which was flush with water surface spring
flood of 1886 =- 56'50; water rose, how-
ever, to 56-88 ft. while the roadway was
blocked up by ice. If opning left for
post road in railway em nkment was
closed up, and the road raised and graded
so as to permit of driving over the track,
the properties on the north-east side of
the Victoria Bridge, would in a measure
be protected from damage by high floods.
(See notes and observations by M. Grant,
Esq., Mayor of St. Lambert, in letter,
dated May 6, 1887, Appendix No. 20.)

Flood of 1886 rose to a point a little above
underside of sill of celar window in atone
outhouse, as pointed out by Noël Marcille,
who says that in 1887 watèr came within
18 inches of height it reached in the
spring of 1886.

Highest flood level of 1886 observed by
Mrs. John Thompson, and ntarked on
window sash opposite second pane of
glass above sill. Ice jams badly here,
between St. Helen's Island and east or
south shore. Mrs. Thompson's property
much damaged. In 1887 mark left by
spring flood water on bars of veranda
railing in front of J. Thompson's stone
house.

Flood marks made in pump-house by Mr.
Octave Poirier, assistant engineer of the
Longueuil water-works. (See remarks,
etc., by L. E. Morin, Esq., Mayor of
Longueuil, in letter addressed te Deputy
Mimster of Public Works, under date of
April 28, 1887, Appendix No, 20.)
With very high spring floods, the front
road between Longueuil and St. Lambert
is sometimes so much obstructed and cut
up by ice and water, as to be impassable
for weeks. At the lower end of the town of
Longueuil, ice has also often to be
chopped, to make a passage for vehicles
going to or coming from Boucherville.

Level reached by spring flood of 1887
pointed out by Mr. Charles Jalbert on
the sash of bis show window. Highest
flood waters of 1886 said to have been
about 2 ft. lower than those of 1887.

Height reached by spring flooda in 1885 and
1886, at entrance steps to Terrapin hotel
pointed out by T. Bourdon, Esq. In
1887 water rose up to first joint in brick
work above floor of veranda in fron
hotel.

[1891J
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Locality.

North-west corner of
St. Charles and
Alexander streets.

North-west corner of
St. Charles and
Charlotte streets.

North'-westcorner of
St. Charles and St.
Antoine streets.

At junction of St.
Antoine street and
Post Road.

Toll gate at lnwer
end of town of Lon-
gueuil.

Lot No. 27, Ant.
Favreau.

Lot No. 17, Joseph
Dagnaulit.

Lot No. 10, George 155-2
Charron.

Lot No. 5, Louis Du-
buque.

Parish of Boucher-
ville.

(Co. of Chambly.)
Lot No. 4, Antoine
Vinet.

Lot No. 43, Joseph
Bourdon.

Lot No.38, Toussaint
Sicotte.

Racicot's hotel..

School-house of the
Frères Viateurs.

g.1 Maximum Elevations in
g feet above mean sea level of s ringce i los fQ floods, according to loa

information.

1865. 1884. 1885. 1886.11887.

1580 ....

157 8

157-7.

157-7....

157-3 .....

156 21 ......

155-9 .... ......

154·81.....

154-2

48-98

47.35

Remiarks.

51-31 Mark made at highest flood level of 1887,
by J.-Bte. Bouthilier, on the brick at
south-east corner of his house.

...... 50'64 Mark make at the water surface of 1887 by
Mr. E. Benoit in the cellar door of bis
store.

49 -09 50 -03 Flood marks made in 1886 and 1887 on gate
post by Mr. Pierre Patenaude.

50'00

46-89 4898

46-27 476

45-39 45-39

46381 .....

46-111 44-441 44-97

45-361........

153 81 ...... ... .. 44-871 ......

153-5l.. .. . ..... . .....

152-4 ......

45-21

45'30

44-01

45'08

43·36

[1891]

In 1887 flood waters rose to underside of
batten at base of clapboarding at north-
east end of ex-Mayor Hurteau's residence.

Spring flood levels of 1885, 1886 and 1887
pointed out by Pierre Briard, toll-keeper,
in the living room of the toll bouse.
Water remained very high for 3 days in
1887.

Flood levels of 1886 and 1887 pointed out
by Ant. Favreau on steps at rear entrance,

Flood marks made in 1885, 1886 and 1887
by Joseph Dagnault on post close to
north-east corner of bis brick bouse.

Level of ground taken in front of dwelling
house at height reached by flood waters
in the spring of 1885, as pointed out by
Mr. G. Charron.

In 1885 flood waters were flush with top
of second lowest entrance step of Mr. Du-
buque's brick bouse, remaining near that
level for about four days. In 1886 the
river rose to batten around base of out-
bouse, but remained only about four
hours at this elevation." In 1887 it came
to a point on the ground, in front of the
dwelling pointed out by Mr. Dubuque.

Joint in brickwork of dwelling, up which
water rose in spring of 1885, pointed out
by Mr. A. Vinet.

Top of one of the entrance steps of Mr.
Bourdon's house, 3 inches under water in
spring of 1885. In 1887, highest ßood
water flush with top of next lower step.

Flood level of 1886 at top of sill around
Mr. T. Sicotte's bouse, at base of clap-
boarding. Flood level of 1887 1 to 2
inches lower.

Flood level of spring of 1866, marked by
Arthur Boucherville on the sign-post of
Racicot's hotel, corner of St. Jean and
Ste. Famille streets.

Capping timber of protection work along
river bank, in rear of the school-house of-
the Frères Viateurs, covered by six inches
of water in the spring of 1887. This
depth was measured by Brother Nadaud,
and pointed out to me by him, in com-
pany wi th Dr. Dem ers, who was Mayor
of Boucherville in 1887.

A. 1892
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TABLE XXVII.-Continued.

FLOOD levels established bet.ween Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Maximum Elevations in
e feet above mean sea level of spring
y floods according to local

Locality. 2 information. Remarks.

0 1865. 1884. 1885. 1886. 1887.

Corner of Ste.Famille
and St. Charles sts.

Corner of Ste. Cath-
erine and Ste. Fa-
mille sts.

Village of Varennes-
west end.
(Co. of Verchères).

Village of Varennes,
(near wharf).

Village of Varennes.
(ý-mdIe below wharf).

Village of Varennes.
(lower end).

do

do

do

do

do

152-4

152·3.........

147-8..........

147-51.. ...

147-4j.........

147-2 .......

147·2 ....

147·2 ......

147-1 ......

147-11......1......

147-1......

44-86

44·92

..... 43·36

43·45 43.79

43-65

44'03;

44-92 .. ...

44·92 43·98

43-65

43-27

43'791 ......

42-28

43.55 42-55

43'02 42-62

[1891]

In 1886, height of water observed by
Madame Veuve Chas. Guimont, on en-
trance steps of her house. In spring of
1887 water came to top of sidewalk.
Water remained but two or three hours
at each of these extreme high elevations.
The valuable properties' on the Boucher-
ville islande suifer more than any others
in this vicinity from the effecta of high
spring floods, barns being carried away
with all their contents, 'trees tom down,
etc., by the ice.

Mrs. Chas. Senecal observed that in 1885
and 1886 the river rose to the top of the
plank sidewalk at a point near the corner
of Ste. Catherine and Ste. Famille sts.

Highest flood level of 1886,-pointed out by
Mr. L. P. Decelles. Water rose suddenly
one day, from Il a.in. to 2 p.m., covering
the floor of the former house of J. Bte.
Bienvenue, and renained high for several
days. Highest level of 1887, as pointed
out by J. Bte. Bienvenue; river remained
very high only a few hours.

Flood level of 1887, marked by L. H.
Massue, Esq., ex-M.P., on poplar tree in
his garden.

Marks made by A. H. Bernard, Esq., on
the fence of his garden.

Height of spring flood level, pointed out by
Madame DeMarigny. The water rose
in 1862 to top of upper entrance step,
viz. : to an elevation of 42-73 feet, being
the highest since 1859; in 1885, close to
underside of parlour floor; in 1886, three
inches over this floor. In 1886, the high-
est water obtained, 20th April, from 12
o'clock till 2 p.m., and in 1885, 28th
April at 5 a.m., remaining very high
only an hour or two.

Water observed in spring of 1886 by Xavier
Petit, who stated that it rose up to with-
in two inches of the top of one of hie
entrance steps.

Mr. Joseph Poirier observed that in the
sprng of l886 the river rose to a point
close tthe underside of a window-sill on
hie house.

Highest level reached by flood in 1887 on
Mr. Bienvenue's house, pointed out by
Mr. X. Petit.

In the spring of 1886, water rose one inçh
over the oven of Mr. Joseph Cardin's
stove, and in 1887 it only reached the
fire door.

Mr. Francis Robert observed that the
spring flood of 1886 rose to top of floor,
north side of a emall bridge on roadway,
and that of 1887 only to the underside of
this fioor.
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

8 .Maximum Elevations in
c' feet above mean sea level of spring

floods according to local
Locality. information.

o 1865. 1884. 1885. 1886. 1887.

Parish of Verchères. 1412 .......... ...... 44-41 41'42
(Co. of Verchères).

Lot No. 221, Elzéar
Desmarais.

At wharf, Verchères

Lot No. 33, Teles-
phore Chagnon.

Lot No. 20, J.-Bte.
Moreau.

Lot No. 18,
Bouvier.

LotNo.12A,Philippe
Chicoine.

Parish of ContrecSur
(Co. of Verchères.)

Lot No. 260, Joseph
Dansereau.

Lot No. 259, Avila
Gervais.

Lot No. 239, Augus-
tin Lanctot.

Lot No. 229, J.-Bte.
Gervais.

Lot No. 223,
Hubert.

138-91 .*' *

137·5

136-2

42*371 42-85
42511 42·88

42.49 42 87

42 69

Aimé 136-21 ..... ...... 42·941 42-91

40-85

41-18

135'81............. ... 42-02 40'80

134'11. .

134-01. ... ......

133·3

132-3

Olivierl 132-0|.. ..

ContrecSur Village,
200 feetabove wharf.

121-0

41-391 42'491 ......

41-87

42-141 40-49.

42'80

44'29

41-951 43'041 39·6

Remarks.

Water rose in spring of 1887 to within 02
of the top of a large elm stump, pointed
out by E. Desmarais. Highest flood
water of spring of 1886, observed by Mr.
E. Desmarais to stand at figure 7 of
board gauge put up by hin on a large ash
tree, at request of Montreal Ha*rbour
Commissioners. River remained at this
very high level, 44-41, only for about
J-hour. h

Flood marks made by Clément Dupre 'in
hie windmill, viz., on a door frame. Flood
marks in 1885-86-87 made with a knife
by Mr. Timothé Desmarais on hip car-
penter shop. In 1862 river rose to within
one foot of the highest spring level of
1885, viz., say to 41-51feet. Old residents
state that the tloods of 1885- 86 were the
highest experienced here during the pre-
vious eighty years.

Flood marks made on a telegraph pole in a
gully by Q. Chagnop.

Mark made at highest flood level of 1886 by
J.-Bte. Moreau, on a partition in his
house, near the stove. Flood level of
1887 indicated on ground in front of hie
house.

In 1885'flood came up to top ,of veranda
floor of Mr. A. Bouvier's house and in
1886 the water rose to top of sill of the
entrance door.

High food levels of 1886-87 marked by Mr.
P. Chicoine on hie barn door. In 1886
water rose suddenly and renrainèd very
high during from one-quarter to one-half
day ; in 1887 it rose and receded gradually.

Flood of 1885 rose to top of second entrance
step, and that of 1886 up to landing or
top of stoop, the whole as pointed out by
Mr. J. Dansereau.

Flood level of 1886 pointed out approx-
imately on ground by Mr. A. Gervais;
in 1887 highest spring waters reached to
the top of one of the entrance steps of his
house.

Flood waters of 1886 covered door steps of
Mr. A. Lanctot's house.

Highest flood level of 1886 at upper side of
a ste of Elzéar Lambert Boisjoli's house,
N.W. angle, intersection of Post Road
along south shore of St. Lawrence, with
cross rôad to St. Denis.

Highest flood level of spring of 1885 marked
by Mr. Hubert wlth an axe on a maple
tree close to his bouse.

6 Flood marks made by Mr. Clément Chabot
in and around his barn, pointed out by
him at request of Mayor Duhamel. (Sec
notes and observations by the Mayor,
AppendixNo.20.) In 1885 water remained
very high three days, in 1886 only three
hours, and in 1887 one day.

[1891]
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Locality.

> *

ContrecSur Village;
on road leading to
wharf.

Sorel...........
(Co. of Richelieu.)

Yamaska Lock.
(Co. of Yamaska.)

St. François du Lac.
(Co. of Yamaska.)

La Baie du Fébvre
Village.

(Co. of Yamaska.)

Maxinmm Elevations in
feet above mean sea.level of spring

floods, according to local
information.

1865.

131-0 . ..

116*0 36·59

1884. 1885. 1886. I

. 43·21).

3490 -671 36-00

108-21. . . ...... . .. . .. . 33·54

10371 36-33

C

94 2 39-801.....

Remarks.

Spike driven into horse post by Montreal
Harbour Commissioners' engineers, to
indicate highest level reacbed by flood
water in the spring of 1886.

Flood levels of 1865 and 1887, according t->
observations made by P. De Bellefeuille,
Esq., harbour master of Sorel; in 1887
Mr. De Bellefeuille was asked by Mayor
A. A. Taillon to make a flood mark in
compliance with request addressed him
by the Department of Public Works.
Floodlevel of 1885 as pointed out by the
Messrs. McCarthy, in front of their
office at St. Joseph de Sorel. Flood level
of 1886 as observed for Montreal Harbour
Commissioners, 20th April, at 10 p.m. In
1887 water remained at top height only
for an hour or so.

Nail driven at flood level of 1887, by C. E.
Michaud, Esq., C.E., into small tree on
west shore of Yamaska River, opposite the
lock. Dr. R. Mignault, Mayor of Yam-
aska, states he made no mark as requested
by the department at the end of April,
1587, because he was absent from home
at the time.

Highest level reached by the flood waters in
the spring of 1887, made by Mayor H.
Crevier, on his barn, west side of River
St. Francis, 2j miles below Abenakis
Springs hotel, viz., in compliance with
departmental reuest. Flood level of
1888 also poin out by Mr. Crevier;
elevation = 29 59 ft. Mayor Crevier
stated that according to reports received
from fishermen, the ice od Lake St. Peter
was in 1887-88 only from 12 to 16 in.
thick against 3-0 ft. generally; the ab-
sence of a flood in the spring of 1888 is
partly ascribed to this circumstance. The
main reasons of the ice having remained
so thin appear to be as follows: 1st. The
lake froze early and at a low stage of the
water. 2nd. A short time after the ice
took it was covered with a sufficient
depth of enow to prevent the usual rapid
thickening of the crust by frost. 3rd.
There were no great thaws during the
winter of 1887-88, and the snow was too
deep to permit of the surface water pass-
ing through and becoming incorporated
with the solid lake crust. Spring flood
of 1865 rose 10 in. over parlour flor of
Mr. François Varville's house.

In 1865 the water was driven by a westerly
storm t near the top of a box culvert on
the post road opposite Jos. Duplessis'
blacksmith shop, and in 1887 the lake
reached to the foot of a gate post, which
was pointed out by Mr. Duplessis.

1i891] 18
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TABLE XXVII.-Continniied.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Locality.

Nicolet... .....
(Ball's Mill, near

nouth of River
Nicolet.)

(Co. of Nicolet.)

Parish of' jNicolet,
(Port St. Francis.)

(Co. of Nicolet.>

Parish of Ste. An-
gIle

(Villg of Douet's
" Lanking.)

(Co Nicolet.)

Parish of Bécancour.
(Mouth of River Bé-

cancour.)
(Co. of Nicolet.)

Gentilly Village, op-
posite new parish
church.

(Co. of Nicolet.)
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Maximum Elevations in
r feet above mean sea level of spring

floods, according to local
information.

1865. 1884. 1885. 1886. 1887.

87·81

85-4 ....

7-88 35-20

73-3 35-71

33-45 33-651

65-4 37 .011 ..... 1.....

[1891

Remarks.

33-95 In the spring of 1887 the floor of Mayor G.
Ball's office was 6 in. under water; in
1886 river rose 0·3 ft. less than in 1887,
and in 1885 the water only camine up to top
of floor; the whole according to observa-
tions made by Mr. P. D. Poirier. Mr.
Anselme Proulx, who resides a short dis-
tance to the eastward of Mr. Ball's mills,
states that the highest water known here
is that of 12th April, 1865, when the road-
way was flooded to a depth of at least 12
ft. - After the roadway was covered by 8
ft. of water, w hich put out the fire in Mr.
Proulx s stove, a violent hurricane sprung
up from the westward, which rolled up
te waters to an additional height of 4 ft.,
raising, at the same time, swells suffi-
ciently powerful to lift up the roof of his
old stone house. Total loss suffered by
Mr. Proulx estimnated at 81,500.

34 12 In April, 1887, the river rose to the top of
one of the steps of the flight leading up
to the first floor of the bouse occupiedby
Mr. Ernest Duval, agent of the Richelieu
and Ontario Navigation Company.

33- 44 Flood nark No. 1 (33-44),nade ixthe spring
33-53 of 1887, 1·14 ft. below top of fence post

at north-west corner of 1Napoléon La.
mothe's garden, lby Joseph Désilets, Esq.,
Secretary-treasurer Ste. Angèle, viz. : at
the request of Mayor Léon Denoncourt,
and with a view of supplying the infor-
nmation called for by the Public Works
Department. Mark No. 2 (33-53), nail on
G. T. Ry. wharf, near outei switch, which
was covered by 2 inches of water at time
of sp ring flood in 1887.

Flood level of 1865 pointed out approxi-
mately by Mr. Antoine Bourgeois, 80
years of age, who stated that the water
stood 1½ ft. deep in the road opposite his
house.

32-55 The spring flood waters of 1887 rose up to
hok or staple on Mayor Louis Masse's
barn ; this level observe<l at special re-
quest of Public Works Department. In
1865 water came up to centre of lower
panes of glass in Zéphirin Champoux's
front windows. Mr. Champoux states
that in 1873 the river was only 15 inches
lower than in 1865.

32-18 Spring flood level of 1887 observed by
Mr. Louis Baril, near his house, at re-
quest of Mayor Marcil Touf.ville, with a
view of furmshing information called for
by the Public Works Department.

Flood mark of 1865 on Pascal Poissant's
house, 3-25 ft. above window sill, pointed
out by Mr. Baril. Flood level of 1873
pointed out by Mr. Poissant.
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TABLE XXVII.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Locality.

St. Pierre les Bec-
quets, opposite
parish church.

(Co. of Nicolet.)

St. Jean Deschaillons
(Co. of Lotbinière.)

Leclereville Village.
Parish of Ste. Em-
élie de Lotbinière.
(Co. of Ltbinière.)

Lotbinière .. ....
(Old church"flats.)
(Co. of Lotbinière.)

S-

I58 4

Maximum Elevations in
feet above mean sea level of spring

floods, according to local
information.

1865. 1884.

529 1.1.

1885. 1886. 1887.

32-70

46-5 ..... .. .. 30-241...... I 24·92

43-4

[1891]

Remarks.

Fra. Magny, boatian, was commissioned
in the spring of 1887, by Dr. D. U. Ar-
chambault, Mayor of St. Pierre, to make
a mark at the highest flood level on the
steps leading from the post road to the
beach, viz.n: m response to the call made
by the Public Works Department. Thià
order was carried out, but the flight of
steps was displaced before the mark could
be connected with a bench mark, hence
the river level here is only approximate.

Joseph Laliberté, Esq., Mayor of St. Jean
Deschaillons, called on 26th October, 1887.
Mr. Laliberté received letter from Public
Works Department asking him to mark
highest sprng flood level in 1887, too late
to be able to comply with this request; it
having reached him only after the débâcle
was ail over. He pointed out, however,
the highest level to which the spring flood
rose in 1873; elevation of this water level
=33-60 ft.

Highest flood levels of 1873 and 1885 marked
on wall in Hon. H. G. Joly de Lotbi-
nière's office, by the agent in charge of
his saw-mills, Mr. F. Perrot; elevation
of water in 1873 = 33-30 ft. lu the
spring of 1885 the ice was prevented
from coming down Grande Rivière du
Chêne, by the St. Lawrence water, which
backed up into the former stream and
piled up the ice to such a great height
that the bridge on the post road, then
quite new, was lifted up and carried away;
elevation of flood waters at bridge site,
34-25 ft. Opinions of old residents of
Leclerevilkrand Lotbinière appear to be
divided as to whether an ice blockade
in the vicinity of Pointe Platon, or one
at the narrow pass above the mouth of
the Rivière Chaudière causes the greatest
rise in the river level and damage to pro-
perty. The highest flood level known in
this locality, as well as at St. Jean Des-
chaillons, Grondines and Lotbinière was
that which obtained in 1873.

A mark was made by Laurent Beaudin, light
keeper, at the request of Mayor Edouard
NoëI, on the Lotbmière lighthouse pier, tO
indicate the highest spring flood level of
1887, as asked by the Public Works De-
partment in a circular addressed to Mr.

Noël, in April, 1887. This mark appears
to have been made too high, possibly at
the surface of the ice instead of the water ;
its elevation above datum is 26-78 ft.
In the spring of 1872 the water rose six
inches over firat step of flight leading up
to Mr. Pierre Bermer's veranda, viz. : to
an elevation of 33-94 ft. Notwithstanding
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TABLE XXVIJ.-Continued.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Maximum Elevations in
feet above mean see level of spring

1 -C floods, according to local
Locality. Z information.

1865. 1884. 1885. 1886. 1887.

Lotbinière-Con. that the
damage w
previous,
so high,
blacksnit
across fro
the roadw
the road f
ins werf
beng bad
When the
abovethe
retained
and vicin
the large
shoved a
Portneuf,
of nearly
way past
bridge iis
channel o
rally fre
shortly ai
for vehic
remains o
establish
chambau
shore. TI
niuch gre
for the s
lumps of
comparat
channel.

Pointe Platon (Co. 35.6 26 . 23-39 Flood mark
of Lotbinière). H. G. Jo

that duri
he never
the sprin

Ste. Croix wharf (Co.
of Lotbinière).

St. Antoine, foot of
Coté's hill, 2 miles
below parish church

294

19'6

26 -55, 26 391

26'34

no mark
either eb
The flood
Auger at
Works D

In the spri
F. Boisv
l½ inche
Boisvert
inches o
Boisvert
of 26th

Flood lev
Daigle's
hill. M
request
made a fl
but Mr.]
was visit
present
Mr. Dic
lar, App

-Remarks.

vater was very high in 1873, no
as done; but a couple of years
when the river did not rise near
the ice damaged Mr. Bernier's
h's shop, and shoved his house
m the north to the south side of
ay. In 873 the water covered

or four to five days,andfivebuild-
flooded in this locality, some

ly damaged ; other demolished.
river is blocked a short distance

'Platon, the water is generally
at a very high level at Lotbinière
ity durng several days, because
cakes and fields of ice which are
ground on to the foreshoreà at
have to pivot through an angle

900 before they can make their
Pointe Platon. When an ice
formed at the "Sault," the

f the Richelieu Rapid also gene-
ezes over oppsite Lotbinière
fter, so as to aiford a safe crossing
les. In years when the river
pen, an ice-boat ferry service is

ed between Lotbinière and Des-
Lt and Lachevrotière on the south
is service is here performed with
ater facility than at Quebec city,
trong current keeps the drifting
ice well apart, so as to afford a
ively free passage across the

s made by Joseph Auger on Hon.
ly's boat house. Mr. Auger says
ng the 20 years he lived at Platon,
saw the water rise higher than in
g of 1884 ; there was at that time
ed change in! the river level at
b or flood during some eight days.
level of 1887 was marked by Mr.
the special request of the Public
epartment.

ng of 1884 the floor of Captamn
ert's verandah was covered by
s of water, and in 1865 Captain
states, the river stood about 3*
ver this floor. (See Mayor F.
's reply to departmental circular
April, 1887, Appendix No. 20).
el of 1884 marked on Isaac
boat house at the foot of Coté's
ayor N. Dion, in compliance with
of Public Works Department,
ood mark on the same boat house ;
Dion was absent when St. Antoine
ed 19th October, 1887, and no one
could point out the mark. (Se
n's reply to departmental circu-
endix No. 20).

[1891]
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TABLE XXVII.-Concluded.

FLOOD levels established between Lachine and Quebec, etc.

SOUTH SHORE, RIVER ST. LAWRENCE.

Locality. ,p

St. Nicholas, Baker's 11-3
wharf (County of
Lévis).

Maximum elevations in
feet above mean sea level of spring

floods, according to local
information. Remarks.

1865. 1884. 1885. 1886. 1887.

.. .. .... .. .In the vicinity of St. Nicholas the riv7er
banks are high and steep, hence no in-
convenience is felt from spring fioods,
nor have I succeeded in obtainitg any
positive information relative to the flood
levels of this part of the St. Lawrence,
notwithstanding that tremendous ice
shoves and jams occasionally take place,
as may be judged from the following:
Capt. Angus Baker, whose residence
stands on a high plateau directly opposite
his, wharf, related to me that in the spring
of 1884, at the time -of the débâcle, it
happened one day that the ice was piled
up to such an extraordinary height in
front of the wharf, as to completely hide
from his view, when standing close to the
fence in front of his house, the hills
which rise directly opposite the latter on
the north shore of the St. Lawrence.
Special measurements were made with
the object of determining the minimum
height above the river bed of an obstruc-
tion from 200 to 600 ft. outside of the
wharf, that would hide the hills on the
north shore when viewed from the spot
pointed out by Capt. Baker. The result
of the computations niade in this connec-
tion is: that the ice must have been
piled up in'the spring of 1884, from 110 to
125 ft. or more in height above the bed of
the river.

[1891]
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In addition to the tidal diagrans and illustrations already mentioned, I further
submit herewith :

1° A profile of the River St. Lawrence between Quebec and Lachine, in one length
1 1

(111. No. XXIV.); horizontal scale 4810 or 4,000 ft per inch ; vertical scale 1 or 16

ft. per inch. Froin Quebec to Montreal the axis of the ship channel has approximately
been followed, thence to Lachine, the waters edge, along both the north and south
shores.*

2° Two sets of typical local tide curves which obtain at the places where con-
tinuous series of tidal observations were made, plotted in chronological order and at
their proper elevations above the mean level of the sea-together with two series of
characteristic hourly instantaneous ebb and flood curves, extending from Quebec up to
Iake St. Peter. In constructing the local curves, the times were laid down as abscisass
toa scale of 1 inch per hour, and the heights of the water as ordinates to a scale of j
inch per foot. The horizontal scale adopted for the hourly instantaneous curves is 5
miles per inch and the vertical j inch to the foot. (See Illustration No. XXV.)

PROFILE OF THE ST. LAWRENCE BETWEEN QUEBEC AND LACHINE.

Illustration XXIV.

On this profile several of the characteristic or jypical flood and high and low water
levels above determined and some instantaneous curves are laid down. The whole of
the permanent and many of the temporary bench marks es.tablished on both sides of
the river, are also indicated, together with the parishes; principal landing places,
corrected establishments qf the tide stations, etc., etc.

In constructing this longitudinal section of the river, the distances and depths were
taken from the admiralty charts, cadastral and other maps obtained at the Quebec
Crown Lands Department, plans of the river furnished by the Montreal Harbour Com-
missioners and other documents on record in the Public Works Departinent.

In reference to the depths, I have to state that there exists in many cases much
uncertainty respecting the particular stage of the river, or kind of tide, to which the
soundings given on the plans correspond. Under the circumstances, I have endeavoured,
both as regards depths and distances, to make the best use possible of the official docu-
ments and other information available, which, I may intimate, is neither as complete or
reliable as would be desirable.

The various high and low water levels and loci and instantaneous curves indicated
on the profile, may be enumerated and described as follows; commencing at the lowest,
near the eastern end, viz.:-

(a) Approximate lowest possible water level during season of navigation, at lowest
known stage of river proper 20-85 ft. above datum at Verchères, with persistent high
westerly winds and corresponding to springs of maximum importance (118) up to Pointe
aux Trembles (en bas), or St. Croix, and to neaps of minimum importance (30), thence
westward.

(b) Low water datum level proposed for the reduction of soundings, so as to indi-
cate the minimum depths that may be safely counted upon for navigation purposes in
the ship channel. This line represents, as already explained, the locus of the lowest
possible troughs of tide waves, whether at springs or at neaps, with a fluvialdischarge
corresponding to the standard low mean river level of 21-50 ft. above datum at Ver-
chères, and 16-0 ft. over mitre sill, foot of old lock No. 1, Lachine Canal ; the weather,
inclusive of atmospheric pressure, being assumed to be in a normal condition.

64
* Profile of ship channel in one length lithographed - of original size, to accompany Official Re-

1
port of Hon. the Minister of Public Works for fiscal year 1890-91. Horizontal scale or 6,250

f t. per inch ; vertical.scale or 25 f t. per inch.
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(c) The level which the St. Lawrence would assume, approximately, if the estuary
was abstracted from the influence of the tides, with 16 ft. depth over the sill of old
lock No. 1, corresponding to mean surface elevation 21-50 ft. at Verchères. In such
case the total fall would be froin Montreal, foot of Lachine Canal, to the Graving Dock
at St. Joseph de Lévis, Quebec harbour, 27-54 ft. - 1·15 ft. = 26-39 ft. in a distance
of 163 miles.

(d) Instantaneous curve, ordinary ebb, low water season (October, 1887), corres-
ponding to half-tide level at St. Jean Deschaillons.

(e) Instantaneous curve, ordinary flood, low water season, corresponding to half-
tide level at St. Jean Deschaillons.

These two instantaneous low water curves are for a tide having an astronomical
coefficient of about 71, with the river level 22-0 ft. above datum at Verchères, and
16·5 ft. over the sill of old lock No. 1, Lachine Canal. They represent the mean of the
longitudinal profiles presented by four waves having coefficients of 39, 117,,41 and 86.

(f) Instantaneous curve, ordinary ebb, high water season (May, 1888), correspond-
ing to half-tide level at St. Jean Deschaillons.

(g) Instantaneous curve, ordinary flood, high water season ; corresponding to half-
tide level at St. Jean Deschaillons.

These two instantaneous high water curves are for a tide having an astronomical
coefficient of 70, with the river level 30 ft. above datuim at Verchères, and 23-0 ft. over
sill of old lock No. 1, Lachine Canal. They indicate the mean of the logitudinal profiles
of four fluvial waves having coefficients of 44, 82, 46 and 107.

(h) Lowest water possible at high tide during season of navigation with river at
lowest normal stage.

(i) Highest water possible at high tide during season of navigation, with river at
lowest normal stage.

The first of the two water lines last described is the locus of the wave summit of a
neap tide of minimum importance, with a theoretical amplitude corresponding to co-
efficient 30; and the second, the locus of the summit of a spring tide of maximum
astrônomical importance corresponding to coefficient 118; the river being in each case
at the low normal stage when the water surface stands at elevation 21·50 ft. at Ver-
chères, and 16 ft. over the sill of old lock No. 1, Lachine Canal.

(j) Highest water possible during season of navigation, with weather, including
atmospheric pressure, in a normal state. This, as already explained, is the locus of the
high tide levels of a spring tide having a theoretical amplitude of 108 (the highest
possible in May), with the river at the highest known level, viz., 36-32 ft. over datum at
Verchères.

(k) Highest water observed at Quebec and vicinity during the season of navigation,
viz., .5th November, 1884, resulting from spring tides of a theoretical importance of 106,
driven up by a north-easterly hurricane; the river being 17'-6" over sill old lock No. 1,
Lachine Canal.

(1) Approximate locus of highest known levels reached by floods resulting from
obstruction of waterway by ice or from wind pressure, or from both combined, from St.
Augustin and St. Nicholas to Montreal and Lachine Rapids.

LOCAL AND INSTANTANEOUS TIDE CURVES.

Illustration No. XXV.

These curves correspond:
(a) To the spring tide of greatest importance, observed at the time of the year

(autumn) when the oceanic waves are least disturbed by the fresh water discharge of
the river, viz.: to the spring tide of 18th October, 1887, when the depth on the ·lower
mitre sill of old lock No. 1, Lachine Canal, was 16-67 ft., and the astronomical tidal
coefficient 117, or only 1 below its greatest possible value (118).

(b) To the least neap tide observed during the season (spring) when the regular
propagation of the pendular oscillations generated in the open Atlantic, is interfered
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with to the greatest possible extent by the large volume of drainage water carried by
the River St. Lawrence, viz.: to the neap tide of 20th May, 1888, having a theoretical
coefficient of 46, and with a depth of f rom 24-5 ft. to 24-6 ft., on the lower mitre sill of
the loek just mentioned.

In all the local tide curves of places on the upper portion of the St. Lawrence which
have been constructed, only one maximum obtains between the two consecutive low tide
levels and one minimum between two consecutive high tide levels, nor do these curves
appear to possess any features that might be considered singular or original in other
respects, and that require to be specially noticed. The local curves serve to show, in a
striking manner, the decreased duration of the floods and the correspondingly increased
duration of the ebbs as we proceed up stream, which is the case on all estuaries; also,
the extent to which the low water level may sink to the eastward of, say, Ste. Croix, and
rise simultaneously to the westward of this place during series of gaining tides, or vice
versa, when the tides are losing in importance, the diminished amplitudes of the high
water season in comparison to those of the low water season.

Possibly some swellings and depressions in the local curves may be caused, here as
along other sea coasts, by undulations having shorter periods than half a lunar day ;
but this can in any case be satisfactorily ascertained only at points on. the lower St.
Lawrence, where the regular propagation of the tidal oscillations is much less disturbed
by the fresh water discharge and marked changes in the elevation and general conform-
ation of the bed of the estuary than above Quebec city.

The hourly instantaneous curves indicate clearly the nature of the surface declivi-
ties of the St. Lawrence estuary, fol- typical phases of the fluvial intumescence which is
generated by spring tides of very nearly absolute maximum astronomical importance
when the river is at a very low stage, and also for corresponding phases of low astro-
nomical neaps at the time the fresh water strpam is most powerful.

On Admiraly Charts "No. 2830a-from Quebec to Pointe du Lac " -(Ill.: XXVI.)
and " No. 2830b-From Pointe du Lac to Lachine " (Il. XXVII.), to both of which re-
ference bas already been made herein, the lines of geodetic levels run along the rivers
Richelieu and St. Lawrence, inclusive of river crossings, check and loop lines, etc., are
laid down and the positions of the bench marks indicated, all in red. Average scale of
map No. 2830a, 10,325 ft. per inch, ditto of map No. 2830b, 10,423 ft. per inch nearly,
shrinkage of paper taken into account in both instances. The most important results
deduced from the complete monthly series of tidal observations and river gaugings which
were made during the low water season of 1887, and the high water season of 1888 as
well as the description and elevations of the more promiient bench marks, have been
printed on the charts in tabular form, also in red. The axis of the ship channel and
the elevations above the mean level of the sea of the low water datum level proposed
for the reduction of soundings, so as to indicate the minimum depths that may be safely
counted upon for navigation purposes in the said channel, are shown in blue.

Finally, a profile of the St. Lawrence'ship channel between Quebec and Montreal,
including, besides all the èharacteristic tide and river levels already enumerated, the ap-
proximate line to which the Admiralty soundings appear to have been reduced, and a pro-
file of the navigable channel of the whole River Richelieu, from Rouse's Point, Lake
Champlain, to Sorel, have been added on these charts to a horizontal scale of 30,000 ft.
and a vertical scale of 40 ft. per inch, as also, reductions of the series of typical local
and instantaneous hourly tide curves already describèd.*

* The charts, with additions above described, have been reproduced by lithography, each in two parts,
having the samne width as the Otficial Report and marked a and b; the plans of the rivers being enlarged
uniformly to -m, which corresponds to a scale of 10,000 ft. per inch.

Illustration No. XXVIa comprises the plan of the River St. Lawrence, Quebec to Pointe du Lac,
with corresponding profile of ship channel. On-No. XXVIb are shown the local and instantaneous hourly
tide curves, together with the chief results of the tidal observations and river gaugings of 1887-M8, in tabu-
lar fori.

No. XXVIIa is a plan of the St. Lawrence, Pointe du Lac to Montreal and Lachine, with corres-
ponding profile of ship channel, etc. No. XXVIIB is a plan of the whole River Richelieu to the sane
scale as the St. Lawrence, viz. : 10,000 ft. per inch, with profile of navigable channel.
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RATES OF RISE AND FALL OF TIDES, QUEBEC TO BATISCON.

According to the typical local tide curves constructed and the results of the series
of continuous observations made in 1887-88 generally, the maximum rates of rise and
fall of the tide water obtained at the gauging stations between Quebec and Batiscan,
under ordin*ary conditions as regards wind and weather, at springs of maximum import-
ance during the low water season of the year, viz. : as shown hereunder

TABLE XXVIII.

Maximum
Gauging Stations. rates of rise

of
flood.

Time after low Maxiu Time after high
water. of ebb. water.

Feet per H. M. H. M Feet per H. M. H. M.hour. hour.
Lévis Graving Dock....... ..... ... ..... 9-00 0-23 to 0-48 4-90 0·46 to 1-32
Chaudière..... .. ...... ................ 7-80 0-13 " 043 3-60 037 " 1·55
St. Nicholas ..... ................ ...... 6-90 0-14 " 048 300 042 " 145
Pointe Platon . . .. ..... .. . ... .. 500 0-11 1-13 300 0-28 " 111
Grondines ..... ....... .... ............. .3-60 1-11 " 2-11 2-10 0-33 " 107
St. Jean des Chaillons...... ....... ...... 2-80 l " 2-24 1-60 0-20 " 0-57
Batiscan .................... ... ....... 2·00 1-04 " 141 0-80 0'08 " 0-42

In computing the typical mean rates of rise and fall which are entered in the fol-
lowing table (XXIX.), the portions of both the ebb and flood tide ranges corresponding
to the stand within 0-05 ft. at high and low water, have been purposely eliminated
throughout. This was done with a view of indicating, as closely as practicable, in cora
nection with the above absolute maximum and minimum rates, the general nature of the
hourly fluctuations, in the level of the estuary at the gauging stations during the high'
and low water seasons.

TABLE XXIX.

Mean rates Mean rates Mean rates
of rise of floods ob- of fall of ebbs ob- of rise of floods ob-

served during served during served during
the low water season the low water season the high water sea-

of 1887, J of 1887, son of 1888,
corresponding to i corresponding to: corresponding to:

Gauging Stations. Aver- Aver- Aver-
age age age

Maxi- Mini- ranges Maxi- Mini- ranges Maxi- Mini- ranges
mum mnum of a mum mum of a mum mum of a
springi neap com- spring neap com- spring neap com-
ranges ranges plete ranges ranges plete ranges, ranges plete

lunar lunar unar
- month month month

Feet Feet Feet Feet Feet Feet Feet Feet Feet
per hr per hr per hr per hr per hr per hr!per hr per hr per hr

Lévis Graving Dock... 4-20 2·02 2-91 2-36 142 1-92 4-18 2·15 3-01
Chaudière ... ....... 3-85 1-99 2-87 2-29 1-49 1-89 4-04 2·11 2-90
St. Nicholas.......... 4-00 2·03 2-85 2 20 1-50 187 U·72 2-08 9-80
Pointe Platon ........ 3-43 2·13 2-65 1-79 1 31 1-e 3·66 2104 2-79
Grondines ........... 2-46 1-32 1-95 1-09 0·72 0-96 2-66 0-83 1'59
St. Jean Deschaillons. 1-88 0-93 1-45 0 81 0-58 0-66 1·87 0 49 104
Batiscan............. 1-37 0°34 0-87 0-44 0-17 0-30 1-11 0-19 0-49

[1891]

Mean rates
of fall of ebbs ob-

served during
the high water sea-

son of 1888,
corresponding to:

Aver-
age

Maxi- Mini- ranges
mum mum of a
spring neap com-
ranges rangesiplete

lunar
nonth

Feet Feet Feet
per hr per hr per hr

2·20 1·39 1-84
2-18 1·38 1-80
2 F08 1-36 1-77
1-60 0-90 1-27
0*78 0'33 0-58
0-53 0·18 0'35
0·26 0-08 016

19e
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TABLE XXX.

A. 1892

Slope of St. Lawrence, corresponding to lowest normal tide and river levels between
Quebec and Montreal.

-'.±~Z.

-5-~

16

42

44J

49

54

61

681

7

817

... 3....

140J

.... 48

15)

459*

1°

20

30

40

50

60

70

8°

9°

100

110

120

130

140

150

160

170

18°0

19°

20°0

21°0

22°

23°

24°

250
194

0 -010

O'360

0·755

0'875

0-840

0-00120

0-36000

0 17765

0·35000

0-21000

0-749 0'04280

0281 0-06244

3-760 1'50400

0'450 0-10000

01)40 0 -3760W

1-474 0-58960

2'406 1-60400

1.282 0-21367

1·108 0-15283

1-280 015515

1'160 0-30933

........ Graving dock, St. Joseph de Lévis.
8 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

........ Lower end of narrow gorge on St. Lawrence, known un-
der the nane of " Le Sault," near mouth of River
Chaudière.

1.... ............................... ................
........ .Basile's Hill (south shore). Upper end of narrow gorge

known as " Le Sault."
4*

..... . Baker's wharf, St. Nicholas (south shore).
2 .4 ... . .... .. ... .. ... .. .. ..... ..... ... ... .. ......

........ Point 1 mile below St. Augustin church (north shore).
4 . ................ . . ... .... .......... ..

...... Pointe Aubin (south shore) or Fréchette's Island (north
shore).

17 J ... .... .... . .. . . 1. ........... . ... ..... .... . ....
. .Pointe Platon, Hon. Mr. Joly de Lotbinière's wharf.4 ................. .... ... .... . ...................

........ 'Foot of Richelieu Rapid, opposite Deschambault wharf,
. mile 'below Richelieu Island.

2 j .. .. .... .. .... . .... . ... . - .... .. .. ..... ...... .
........ Head of Richelieu Rapid, opposite Lotbinière church.

4j ........ ...... .. .... ............... ............. ....
Grondines wharf (north shore).

2 i . . . . . . . . . . . . . . . . . . . . . . .. . . . .. ... . . . . . . . . . . ... .. . . .
.Grondines Point (north shore) and Cap Charles (south

shore).

........ St. Jean Deschaillons wharf, Cap à la Roche.
1½ .. ......... .. . . . .......... ..... ..... ..... .....

........ ead of Cap à la Roche rapid.
6 .. ... ........ ..... ....

........ Batiscan (north shore), Brunelle's wharf.
7*

...... Chamiplain, Gagnon's wharf.
8.... .. ... . . . . ... ............ .. ..........

....... .Head of Provencher shoal.
3W . .. .. . ... . ... . .. .... ... . .... ............ ... .. ...

........ Grand Trunk Railway wharf, Doucet's Landing, south
shore, opposite Three Rivers.

.Port St. Francis, lower end of Lake St. Peter.
20 ..........................................

... .... Mouth of River Yamaska, head of Lake St. Peter.
9t .. .... ... . . . ... .. ... . . .... .. .. . ... .--. .. .. .. ..

....... Sorel, mouth of River Richelieu.
18 ......... .... .... . . . .. ..... ..- . . .... ....

........ Upper end of chain of islands along south shore, 3 miles
above Contrecour wharf.

41 ... .. . ............. .................. .. ........
........ Verchères wharf.

8 .. . . .. .. . .. . . . .. .. ...-. . . .. ..... .... ... .... .
........ Varennes wharf. .

.Boucherville wharf.

.. Longueuil Government wharf.
1¾ ................ ...... ...........................

0-01466

0-07759

0'10974

0*12055

0-08421

0 18471

0 21200

0 20545

0-3885T

o

z

0*110

1'610

1·070

2·170

0'400

1570

l'130

0-680



8-13*

1
55 Victoria. Sessional Papers (No. 8.) A. 1892

TABLE XXX.-Con.

Slope of St. Lawrence, corresponding to lowest normal tide and river levels between
Quebec and Montreal. *

>~

ZFZ4
Localities. Smbc

161 ........ Foot of St. Mary's current, opposite Ile Ronde.
260 ........................................... ............. 1000 2-66667

161# . Head of St. Mary's current, opposite St. Helen's Island
ferry landing.

270 .................................................... 0·680 0·49455
162 .. Foot of Lachine Canal.

162î ....................... Totals....... . ... 29-210

Inward bound vessels for the port of Montreal, have to ascend portions of one or
more, and possibly of the whole of the characteristic acclivities of the stream enumerated
and described above in Table XXX., which obtain during the low water season between
Quebec and Montreal.

According as the speed of the incoming ship exceeds or falls short of the rate of
advance of the head of the flood, the incline which she has to ascend at any point is
steeper or flatter than that indicated in the table. On the other hand, the benefit
which a vessel going down the St. Lawrence derives at any point, as regards impulsion,
from the slope of the stream is, during floods: smaller than that which would result from
the corresponding declivity given in Table XXX.; diminishing as the speed of the ship
increases, and during ebbs: larger than the tabular declivity ; increasing with the speed
of the ship.

TIDAL CURRENTS INDUCED BY FLUVIAL UNDULATIONS.

On the St. Lawrence, as in the tideway of every other large river flowing into the
sea, the stream of ebb continues to make at any point P, for a short time, say 1 to 1
hour, or more, after the hour of low water. During this space of time a portion of the
liquid needed to insure the unbroken propagatian of the incoming fluvial intumescense
caused by an oceanic tide wave, viz., over the part of the estuary lying below the point
]P, is derived from the drainage water carried by the river proper and the body of tide
water accumulated in the estuary on the up stream side of the cross section correspond-
ing to the said point.

At slack water of ebb, no more river or tide water from above is required, to satisfy
the condition just mentioned of the continuous propagation of the fluvial undulation,
which is thenceforth formed entirely'by liquid drawn from the portion of the estuary on
the down stream side of the cross section at P. After increasing gradually for some
time, say from î to 1 hour, or more, from the instant of slack water, the longitudinal
translation of liquid particles in the fluvial undulation proper up the estuary, which
constitutes the stream of flood, continues to take place in a comparatively uniform and
steady manner for, say, from 1 to 3 hours. After this, the flood stream gradually loses
in strength, and makes after high water during the ebbing of the tide, for just such a
length of time as will, under the circumstances, ensure the continuous propagation of
the ascending wave on the up stream side of P, with the least possible expenditure of
energy.

r1891] 1
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At the instant of slack water of flood, the horisoptal translation of liquid particles'
from the down stream to the up stream side of P is needed no more to satisfy the con-
dition jtust mentioned of the formation of the incoming undulation, and the tide water
,remaining in the estuary commences to retuirn seaward, constituting the stream of ebb.
This stream assumes a velocity in accordance with the slope that establishes itself at
every instant either between the summit of the tide wave and the sea, when, as is in-
variably the case in tideways of moderate length, one-half an undulation, at most, can
find place therein at one time, or else between the wave crest and the head of the in-
coliing flood, wheni the estuary is of such vast proportions, as in the case of the St.
Lawrence, that the whole force of one tidal oscillation is expended previous to a second
wave making its way up the river.

For an hour or two, or more, from slack water of flood, the outward current
gradually gains in strength till the flow becomes comparatively steady and uniform, and
thus the water continues to flow seaward for from 3 to 5 hours or more, when the
stream of ebb diminishes in a sensible manner until it becomes perfectly slack again, a
short time after low water. As already explained, the length of tirpe which this stream,
yet steady at dead low water, continues to obtain there4fter while the tide rises, is such;
that the quantity of liquid required for the unbroken propagation of the fluvial wave on
the down stream side of the point P, up to the instant of slackwater of ebb, may be
supplied in the easiest way possible under the circumstances.

It is noteworthy that the direction followed by the tidal stream at any point P,
cannot always be inferred from that of the surface slope of the water. In the portion
of the estuary between Quebec and Batiscan, the stream of ebb continues, as well
known, say 1 to 3 hours, or more, after low water, and while at Quebec the stream of flood
already makes about 1 hour after low water; at Batiscan this streain practically ceases
to be felt, nevertheless, at springs, during the low water season, the surface declivity
of the river assumes, at every point along this stretch, a westerly or up stream direction,
immediately after the tide reaches its lowest point. In the spring of the year, however,
when the volume of drainage water, carried by the river proper, is very great, the sur-
face slope of the tideway is, at low water of neaps, generally, if not always, in an
easterly or down stream direction at points to the westward of Pointe Platon.

In the summer of 1882, while engaged on the hydrographie survey between Quebec
atd Cap à la Roche, which was commenced under my direction in 1881, I had velocities
of tidal currents ineasured at several points in the ship channel between Pointe aux
Trembles (en bas) and Pointe Platon. The measurements were made with Massey's
pategt log, at intervals of 5 minutes; the current meter being immersed now for 5 and
again for 10 minutes at a time. The rise and fall of the tide was also ascertained
simultaneously, with the aid of a tide staff anchored out in the river, beyond low water
mark, in about 8 feet depth ; the elevations of the water registered at intervals of from
1 to 6 minutes.

On Saturday, 26th August, 1882, when an easterly to south-easterly breeze of from
4 to 16 miles an hour was blowing, measurements were made continuously at a point in
the ship channel 2)5 miles below Pointe aux Trembles wharf, from 9-30 a.m. to 6 p.m.,
an interval which covered fully an entire flood tide of 4 Jours and 55 minutes duration,
and having a range of 11-10 ft., together with the first quarter of the succeeding ebb
past slack water, and the last three quarters or so of the preceding ebb. Again, on
the following Monday, 28th August, 1882, when there was little or no wind, a series of
current measurements was made, embracing a complete ebb of 7 hours and 51 minutes
duration, and having an amplitude of 14-0 ft., together with the first half or so of the
succeeding flood, viz., past slack water.

On illustration No. XXVIII. are shown, at the proper elevation above the approxi-
mate uiean sea level datum, local tide curves in blue and corresponding current curves
in red, which are based on the observations and measurements made 26th and 28th
August, 1882, above teferred to. In constructing the current curves the times were
represented by abscissas, one inch being allowed per hour, the same as the local tide
curves, while the scale of the ordinates- was fixed by the consideration that the differ-
196 189 1]
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ence in elevation of the slack water levels of ebb and p"od would have to indica"e the
total distance passed over by the stream, in each case, between two consecutive instants
of slack water.

TABLE XXXL

iFLooD S'TRE.M.

+ r

Elevation Rate of rise,
of of fipody

- r
Water. Rate of fall

of ebb.

Feet above Feet per
datum. hour.

4-35 -1·26
-1'20

3-70 0-00
4 -10 2 *28â
6-47 2·76
7'33 3-03
7-99 2··40
8-29 2-28
8-75 2-88
9·25 2-73
9-86 2-58

10-06 2·67
11-00 2·64
il 98 3-27
13-03 2'55
13·37 168
13-59 1·38
13-83 2·13
14-30 2·01
14-50 0 -90
14-60 0-90
14'79 0 60
14 80 0 00
1480 -030
14-38
1409 -129

Velocity of
stream of

flood,
- V

Velocity of
stream of

ebb.

Miles per
hour.

-3-5572
-3-7696
--35615
-2·0911
-0'1391

0-0000
0-3399
0-5141
1 2668
1.7577
1.9520
1*8912
1-9273
1»8158
1-6750
l'5920
1 5892
1-5167
1·2833
12252
09828
0-7742
02880
0-1960
0'0000

-- 0 1841

0 -0000
0·1416
0 °2255

Remarks.

End of steady ebb strelam.
............ Dead low water.

Slack water of ebb.
Pleasant south-easterly breeze.

Time,
Saturday,

26th
August,

1892.

10 p.m...
12-30 do
12-50 do

1-15 do
2·00 do
2'17 do
2-30 do
2·40 do
2'50 do
3·00 do
3-15 do
3-20 do
3-40 do
4*00 do
4-20 do
4-30 do
4'40 do
4-50 do
5-00 do
5-10 do
5*20 do
5-30 do
5*45 do
5'50 do
6-16 do
6-30 do . .

Now the corresponding local flood and current curves for August 26, 1882, plotted in
accordance with the above data (See illustration No. XXVIII.) are both, not only
nearly straight; but also nearly parallel during the interval of 1h. 30m. between 3 p.m.-
or 2 hours and 10 minutes after low tide-and 4.30 p.m., or one hour and 15
minutes within the succeeding high water. Hence, at Pointe aux Trembles (en baM)
during the interval of flood just mentioned, or any corresponding interval; the value of the

ratio f between the rate of rise r of the flood, and the velocity vf of the current, re-
r

mains sensibly the same, and is nearly equal to the mean value of ±_, corresponding to
r

the interval between slack water of ebb and the succeeding slack water of flood.
It will be seen, nevertheless, from an inspection of the results entered in table

XXXI., that although the general parallelism of the corresponding flood tide and cur-

rent curves indicates that "f is on the whole directly proportioned to r on 26th Aug-

ust, 1882, both the rate of rise r of the tide and the velocity "f of the flood stream
[1891] 197
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0·6438 1-952 ft. per hour maximum velocity of0*7566 flood stream.
0'7083
0 *7300
05553
0*6569
0 9476 'Wind easterly, 8 miles per hour.
1'1516
0-7121
0-6409
1 3613
1-0Ó20
1-2903 ,

.Top high water.

...Slack water of flood. South-east wind,
........... 16-8 miles per hour.
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oscillated incessantly within narrow limits about their average or continuous values, and

it looks as if Vf and r varied, sometimes at least, in opposite directions. No doubt, some
of these passing irregularities are due to errors of observation made in estimating the
elevation of the water, as indicated by a plain tide staff anchored out in the river, and
therefore unprotected from swells and the splash of waves. Some irregularities were
also probably caused by the easterly breeze which was blowing at the time, others
again by passing vessels, indeed, the water In the basin between St. Nicholas and
Pointe Platon appeared to be almost continually in an unsettled state of equilibrium.

Mean value of _1, for the interval of lh. 30m. from 3 p.m. to 4.30 p.m.=
r

1·8319 miles p. hour
2.75 ft.

V

Mean value of -L from slack water of flood, at 2h. 17m., viz. : 1h. 27m. after
r

low water, to slack water of ebb at .6h. 16m. p.m., viz.: 31 minutes after high water,
forming an interval of 3 hours and 59 minutes =

1-1825 miles p. hour = 0·6682.
1-7699 feet per hour

[1891]198
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TABLE XXXII.
EBB STREAM.

.

Rate of fall Velocity
of ebb. of stream of

+r. ebb.
Rate of rise Veoit

of t
flofd. of stream of

flood.

Feet Miles
per hour. per hour.

.1----

Time,
Saturday,

August 28,
1882.

A.M.
6.46

7.15

7.45

8.00

8.30

9.00

10.00

11.00

12.00
P.M.

1.00

2.00

2.15

2.39

3.00

3.15

3.45

4.00

4.15

4.45

Oooo

-0-7383

-1-4339

-27511

--3·3685

-4-1931

- 42321

-4'3541

4- 6892

-4-4352

- 48273

-4·3704

-3-1115

-1-9554

0-0000

+0-2083

+1'1410

+2-4184

0 -000

(-3326

0-5975

112066

1-4213

2-3690

2·8214

2-3793

2·4423

3 2139

3'8312

S .

Remarks.

N.N.W. wind barely perceptible.
.Top high water.

Slack water of flood.

Caln.

Sky overcast.

S.S. wind just perceptible.

4-827 miles per hour, maximum velocity
of ebb stream.

Dead low water.

Calm.

. Slack water of ebb.

. Northerly wind, 2 miles per hour.

v
Mean value of -' from 10 a.m. to 2.30 p.m.-an interval of 4h. 30m. during

which the ebb stream remained nearly uniform:

4-4030 miles per hour
- - 2.6348.

16711 feet per hour

Mean value of e_ from slack water of flood at 7.15 a.m., or 29 minutes after high
r

water, to slack water of ebb at 3h. 45m., or 1h. 6m. after low water, forming an interval
3-4860 miles per hour

of 8h. 30m. - = 30453.
11447 feet per hour

{1891] 19
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..........

-1-38

-2»22

-2'40

-2-28

-2-37

- 1-77

-1*50

-183

- 192

-18

-1-26

-0-00

+3-66

+4*62

+3·90

+2-55

+2,82

+3·42

Elevation
of

Water.

17'57

16 *39

15'84

14-64

13,50

11-45

9-66

7-83

6'14

4*58

4*25

3*90

4-61

5*56

7*84

8-54

9·14

10 86
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Information respecting the elevations of various points above mean sea level, etc.
has already been furnished, upon application, to many engineers and other parties, among
whom are the following gentlemen :-Revd. Professor A. *K. Laflamme, Laval Uni-
versity; Thos. Monro, Esq., E. H. Parent, Esq., St. Geo. Boswell, Esq., Thos. lBerlinguet,
Esq., and J. O. Mignault, Esq., Civil Engineers ; and Dr. L. Laberge, Medical Officer,
Montreal, and it is desirable that all levels taken hereafter, for this or any other depart.
ment of the public service, be referred to the mean sea level by connecting the same,
whenever practicable, with one of the geodesic bench marks made under my direction.

As regards this department, a circular over your own signature addressed to the
engineers under your control would evidently prove the þest, if it is not the only way of
attaining the bbject in view, viz. : the adoption of one and the same datum (the mean
level of the sea) for all elevations determined, whether of the water or of the land.

In conclusion, I have again to bring under your notice the important services which
have been rendered, both in the field and in the office, by Mr. Chas. Chaloner, as assistant
engineer and draughtsman, and Mr. H. J. Friel as principal rodman, computing clerk,
etc. I may add that in connection with the work, Mr. Alf. Dostaler has proved himself
to be a competent, painstaking employee.

I have honour to be, sir,
Your obedient servant,

(Signed) R. STECIEL,
Engimner in charge.

[1891)
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]REPORT
ON

WATER LEVELS, RIVER ST. LAWRENCE,
BETWEEN

QUEBEC, MONTREAL AND LACHINE

BY

R. STECKEL, CIVIL ENGINEER

24Ti NOVEMBER, 1891.

List of actompaflying illustrations and references to 00ours used on the same.

*I.-View of tide gauge, as put up for transportation.
*II.-Tide gauge in position for work.
*TII.-Diagrams showing vertical movements of summits and troughs of tide waves

for: 1°. Cumberland Basin, Bay of Fundy; 2°. Baie Verte, Gulf of St. Lawrence;
3°. Rimouski; 4°. Quebec City; 5°. Pointe Platon; 6°. Grondines; 7°. Sorel,
high and low water levels, plotted as ordinates in the order of the ranges of tides;
these being laid down as abscissas. Scale 5 ft. per inch.

*IV.-Diagrams showing discrepanecies between computed and observed times of high
water, for the low water season--of -1887, and the high water season of 1888,
Lévis Graving Dock. Scale of abscissas, 40 hours per inch. Scale of ordinates,
20 minutes per inch.

*V.-Diagrams showing discrepancies between computed and observed times of high
water, for the low water season of 1887 and the high water season of 1888,
Batiscan. Scale of abscissas, 40 hours per inch. Scale of ordinates, 20 minutes
per inch.

*VI., VII., VIII., *IX., X.-Diagrams showing fluctuations of high, low and mean tide
levels at the Lévis Graving Dock, River Chaudière, St. Nicholas, Pointe Platon,
Grondines, St. Jean des Chaillons, Batiscan and Champlain gauging stations,
during the low water season of 1887. Scale of abscissas, 20 hours per inch.
Scale of ordinates, 2 ft. per inch.

*XI.-Diagram showing tide and river water fluctuations during the low water season
of 1887 at Doucet's Landing (opposite Three Rivers), Port St. Francis, Sorel,
Contrecour, Verchères and Longueuil. Scale of abscissas, 20 hours per inch.
Scale of ordinates, 2 ft. per inch.

XII., XIII., *XIV.-Diagrams showing fluctuations of high, low and mean tide levels at
the Lévis Graving Dock, River Chaudière, St. Nicholas, Pointe Platon, Grondines,
St. Jean des Chaillons, Batiscan and Champlain gauging stations, during the high
water season of 1888. Scale of abscissas, 20 hours per inch. Scale of ordinates,
2 ft. per inch.

*XV.-Diagram showing tide and Fiver water fluctuations during the high water sea-
son of 1888, at Doucet's Landingj Port St. Francis, Sorel, Contrecœur, Verchères
and Longueuil. Scale of abscissas, 20 hours per inch. Scale of ordinates, 2 ft.,
per inch.

* Lithographed full size to accompany Official Report of Minister of Public Works for fiscal year 1890-91.
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XV I. to XXII.-Diagrams showing geometrical loci of amended high and low tide levels
for the low and high water seasons, at the Lévis Graving Dock, St. Nicholas, Pointe
Platon, Grondines, St. Jean Deschaillons, Batiscan and Champlain gauging
stations ; also, loci of amended river levels at Verchères, as taken off diagrams
Nos. VI to XV when plotted as ordinates in the order of the corresponding
astronomical coefficients of tidal importance laid down as abscissas. Scale of
abscissas, 10 hundreths (centièmes) per inch. Scale of ordinates, 2 ft. per inch.

**XXIII.-Diagrain showing simdltaneous gaugings made under the supervision of the
Montreal Flood Commission at Laprairie, St. Lambert, Montreal, Hochelaga,
Longue Pointe, Boucherville, Varennes and Sorel, December, 1886, to April,
1887, at their proper elevations above the mean sea level datum.

tXXIV.-Profile of the River St. Lawrence between Quebec and Lachine, in one
length, on which are shown the loci of normal and extreme high and low tide
levels at high and low stages of the river; instantaneous water lines, spring
flood levels, etc. Also, the proninent bench marks, with their elevations and
the principal results of the tide and river gauging operations of 1887-88, etc.
Horizontal scale, , or 4·000 ft. per inch. Vertical scale, 1-, or 16 ft. per
inch

XXV.-Typical local tide curves at the eight gauging stations between Quebec and
Three Rivers, for the low and high water seasons. Scales : abscissas, 1 inch per
hour ; ordinates, or heights of water, è inch per foot. Also, hourly instantaneous
water lines, Quebec to Lake St. Peter, for the low and high water seasons.
Horizontal scale, 5 miles per inch; vertical, ý inch per foot.

‡XXVI.-Admiralty chart No. 2830a, River St. Lawrence, Quebec to Pointe du Lac.
General scale, 10-335 ft. nearly. The following additions have been made, iii red
on this map, viz. : (1.) The main continuous line of geodetic levels run along the
south shore of the St. Lawrence, together with all check and loop lines, cross-
sections, etc., inclusive of river crossings which have been levelled in connection
with the main line on both sides of the estuary. (2.) A profile of the ship
channel, to a horizontal scale of 30,000 -f t. per inch, and a vertical scale of 40 ft.
per inch, on which are indicated, besides the characteristic tide levels at high and
low stages of the river, the prominent bench marks and principal results of the
tidal observations and river gaugings made in 1887-88, the saine as on illustration
No. XXIV-also, the approximate water line to which the Admiralty soundings
appear .to have been reduced. (3.) Series of typical local and instantaneous tide
curves.

+XXVII.-Admiralty chart No. 2830 b, River St. Lawrence, Pointe du Lac to Lachine
Rapids. General scale, 10,335 ft. per inch nearly. Additions similar to those
described for chart No. 2830 a, Illustration No. XXVI., niade in red on this
map, both in connection with the St. Lawrence and the River Richelieu, includ-
ing a profile of the whole of the last named river, from Rouse's Point, on Lake
Champlain (State of New York) down to Sorel.

*XXVIII.-Corresponding tide and current curves at a point in ship channel 2½ miles
below wharf at Point aux Trembles (en bas), according to observations made in
1882. Scales: Abscissas, 1 hour per inch ; ordinates, 2 ft. per inch.

* Lithographed one half full size.
t Profile reproduced by lithography M of original size. Horizontal scale, , or 6250 ft. per inch;

vertical, sb, or 25 ft. per inch.
This chart reproduced by lithography in two parts, numbered XXVIa. and XXVIb. XXVIa.

comprises the plan of the River St. Lawrence, Quebec to Pointe du Lac, to a scale of 10,000 ft. per inch,
together with a profile of the corresponding portion of the ship channel: horizontal scale, 30,000 ft. per
inch; vertical, 40 ft, per inch. On XXVIb. are shown the local and hourly instantaneous tide curves, to
which is added a table of the main results of the tidal observations and river gauging made in 1887-88.

-'This chart also lithographed, inclusive of additions, in two parts, numbered XXVIIa and XXVIIb.
XXVIIa. comprises the plan of the River St. Lawrence to a scale of 10,000 ft. per inch, Pointe du Lac to
Montreal and Lachine, together with a profile of the corresponding portion of the ship channel : horizontal
scale, 30,000 ft. per inch; vertical scale, 40 ft. per inch. XXVIIb. is a plan of the whole River Richelieu,
Sorel to Rouse's Point, to a scale of 10,000 ft. to an inch, with a profile of the navigable channel drawn to
the scales just mentioned.

[1891] 203
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REFERENCES TO COLOURS USEËD ON ILLUSTRATIONS.

Black :-1. Plans of Rivers St. Lawrence and Richelieu, according to Admiralty
charts, cadastral plans, Quebec Crown Lands Department, etc. 2. Local and instan-
taneous hourly tide curves for the low water season, as well as all other tide and river level
fluctuations observed during the said season, excepting those at Verchères, which are
indicated in ultramarine. 3. Loci of discrepancies between observed and computed
titnes of high water, based on Brest times. Black is also used for general illustrating
purposes, etc.

Burnt Sienna :-Local and instantaneous hourly tide curves for the high water
season, as also all other tide and river level fluctuations observed during the said season,
excepting the Verchères levels, which are shown in ultramarine.

Purple :-Tide and river level fluctuations during winter, or in the spring at the
time of the débâcle, indicated by purple lines or black lines shaded in purple.

Iltramarine :--1. Verchères water levels during the high and low water seasons.
2. Standard lo* water level proposed for reduction of soundings. 3. Centre line of
ship channel, together with mileage and elevations of water surface, also depths of water
in sate on profile.

Chinese blue :-I1. Loci of diÉcrepancies between observed and computedtimes of high
water, based on London Bridge times. 2. Theoretical curves of summits and troughs
of ftuvial waves, and series of gaining and losing tides ; also shading of important water
levels of season of navigation.

Scarlet :--1. Lines of levels and bench marks indicated on plans. 2. Amended
geometical loci of observed high and low water levels. 3. toci of proposed provisional
corrections of times of high water.

Jaqueminot lake :-Current curves and curve of atmospheric pressure or barometic
heights.

Green . -- Ground work of diagrams and profiles and ordinates, abscissas and plans
orlines of reference in general.

(1891)

A. 1892
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ILL. III.
PUBLIC WORKS, CANADA.

WATER LEVELS RIVER ST. LAWRE CE.

26.5 above 0

Mont. H. Cm. gauge, Spring of 1882.

22.5 level of open river supposed to oorrespond
approximately to mean winter dicharge.

Mean water level 20.5 above zero.

fall of 1882.

---- -- ------

11 '- - -

No. 6,
GRONDIi'

G P DI9

Diarrms showing approximately vertical movements of summits and t4>uh of tide waves.

Scale: 5 Feet to 1 Inch.

R. STECKEL,
Enginee-r in Charge.

See Report to Chief Engineer ,4d November 24, 1891.

No. 7,
SOREL*

ES.

REFERENCES FOR DIAGRAMS
NOS. 4, 5, 6.

AP, AP--Loci of high tide levels for river at mean elevations
of 26.5 ft. and ao5 ft. above o Mont. H. Crs. gauge at Sorel
according to tidal observation and river gaugings made in i882.

EQ, EQ-Loci of low tide levels for river at mean elevations
of 26.5 ft. and 20.5 ft. at Sorel according to tidal observations
and river gaugings made in 1882.

FB, FB-Loci of mean tide levels for river at mean elevations
of 26.6 ft. and 20.5 ft. at Sorel according to tidal observations
and river gaugings made in 1882.

. eP, end FB in No. 4 eares pr l Oef 876er
observedi from 11îth February to 26th April of 1876.

All high and low water levels plotted as ordinates in the order of the ranges of the
corresponding tides, viz.: the ranges being used as abscissas.

No. 5,
POINTE PLATON.

N. B.-The mean sea level, Gulf of St. Lawrence, as approximately determined by
R. Steckel, in 1881-82, corresponds very nearly with the zero of the
Montreal Harbour Commissioners' gauge at SoreL

No. 4,

B Q U E B E C

FEE

No. 1,
CUMBERLAND BASIN,

BAY or FUNDY.
s

Based on observations made in 1870.

I ~
~

z

No. 2,
BAIE VERTE.

Based on observations made in 1870-71.

I ç
I g

I I

I I
ai I i I t t

No. 3, 1
RI MO U SKI.

S i1
Based on -observations made in -1870.

N.B.--4e dloc of the high, mean and low tide levels for Rimouski correspond to an
5*tage riverlevel of about 3ft. above o M. H. Crs.,gauge atSor. ,
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ýLL. IV.

R STECKEL,
Engineer in Charge.

See Report to Chief Engineer ,
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SIR H. L. LANGEVIN, C.B., K.C.M.G , Minister of Publie Works.
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IL L. VI.

P U B L c WORKS, QA N A D A.
H. F. PERLEY, Chief Engineer.

REWUENCES.
L.TIME

fl tIn-oenne.ted thug.................. .é~
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HIGH TIDE LEVELS
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I LL. IX.

REFERENCES.

Tide |.oIs. as obserued, connected thus..............

do corrected approximate/y fnr diurnal inequa

PU B L C W OR K S
SIR H. L. LANGEVIN, C.B., K.C.M.G, Minister of Pu bCANADA.

H. F. PERLE«Y, Chief Engineer.
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WATER LEVELS--RIVER ST. LAWRENCE,

if Pu blie Workcs.
Q10IYEBEO TO M(DN2TREJL

TIDAL FLUCTUATIONS-LOW WATER SEASON 0F 1887Y
ATster.

HIGH, LOW AND MEAN TIDE LEVELS.

Scale of Ordinates
Scale of Abscissas =

=2 Feet per Inch.
20 Hours per Inch. RSTECKEL,

Enîqineer in Charge.
,See Report to Chie f En*qineer, dat,
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PU BLI1o WORKS

v

CANADA,
H11 e ;. PERLEY, Chief -Engineer.

CIVIL TIME

Tide days

at Quebec. 1

CIVIL TIME
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LEVE LS--RI1VE R

TIDE AND RIVER WATER FLUCTUATIONS LOW WATER. SEASOIN F 1887,
AT

DOUCET-S IjÂNDING, PORT ST. FRACIS, SOREL, OONTREC(MUR,
VERHERES AND LONGUEUIL.

ST. LAWRENICE,

SIR H. b. LANGEVIN, C.R, K.C.M.G., Minister of Public Works,

Y.F BAILLARGE, Deputy Minister.

Scaie of Ordinates
Scale of Âbscissu

= 2 -feet per Inch.
20 Hours per Inch.
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REFERENCE8.
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WATER
,C.B., *K.C.M.G., Miinster o-fPublie

ILLARGÉ, Deputy M4ser.
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WORKS, CANADA.

WATER LEVELS, RIVER ST. LAWRENCE
QUEBEC TO MONTREAL.

Loci of inean, high, and low tide levels, low water season of 1887 and high water season of 1888,
aF per diagrams Nos. IX and XIV, G1'Ondliles, and of Verchères river levels

as per diagrams XI and XV-plotted in the order of corresponding
astrononical coefficients of tidal importance.

R. STECKEL,
Engineer in charge,

See Report to Chief Engineer, dated N(ovember 24, 1891.
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SIR HECTOR LANGEVIN, C.B.,K.C.M.G., Minister of Publie Works.
G. F. BAILLARGE, Deputy Minister.

1H. F. PERLEY, Chief Engineer.
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WATER LEVELS--RIVER ST
QUEBEC TO MONTREAL AND LACHINE.

R. STECKEL, Engineer in, Charle.
See Report to Chief Enlineer, dated ov. 24th, 1891.
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Above Lachine Rapids greatest swelling of St. Lawrence takes place invariabIy at the tErne of spring freshets vuz.,
Mday and june; eftects of wind pressure and obstruction of watez way by the ice, are cornparatively of littie consequence.

n, Gulf cf E

vLcii

17

,.01

0o n f mou lock No. ,8
Colgof 

ol14oock 
No.*

o> 84 ~ !Ofin oW ne. oh o 68.

C o o t I look NO. 6, 80.

St. Mawrnce, esjaflished at [Quebecbi~ Steckel. 18eO-82.

6
1t74à6AIz

là
i17 -

à
fr17

À
1 ryô 1

Top of r@41 osmI nn m«Mom onau' Eo.IL
8

et 0. P.=Ka»Pwy-bZore aug
1 «dwof 1- sp««oeuoof Wn..îC. e.fladV brip ovr Omi. «§a«.o»Lj)19 'àD0

IdMC pm f o . f

;nawaga
t

72 
ce

7nl000 
14

80.00 8.lh Aide of I-eo@i

M70 Nocl 61 of lo1"n

SIR HEECTOR LANGEVIN, C.B., ilK
G. F. BAILLAGI1

Il. F. PERLEY,Or nid look NL..

ofne.w loc Ne.

00

tri

c
WATER LEVELSm-Ri'

QUEBEC ta MONTI

Ion

ne

1 1 1 ( 3 4 ) r o o , ie 1 f h «o #U c. C m p a n e 
1
- h o , e t L a p ,'ij .F

S158

se eni,,r - --

lits l'tu ibu btaiuxe iYnies

7118E-z' LAKE!Sr. LUS

GEODETI
L----.r

00

cq

a 00
110

r",Mjln làmvrànl ýIP ALti-44-

m
C)

002

>1o :pTYBLIC WOIRO

copaor 0f

eâ 83 Mill

67 78 &M

eýllN 1 IMMIMIT

Mo ce siu



PUBL
SIR H. L. LANGEVI

G.

1'

Eaaterig val«eamcraaethe rtae
of the Me. bg o ~foot ormr&m

k
(1'

ILL. XXVI a.
IC WORKS, CANADA.
N, C.B., K.C.M.G., Minister of Public orks.

F. BAILLARGÉ, Deputy Minister.

H. F. PERLEY, Chief Engineer.
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BENCIH MARKS along RIVER ST. LAWRENCE.

LINE on NORTH SHORE
FEET

FROM OPPOSITE BASILE'S IIILL TO LOTISE BASIN:- ABOVE oATUM

Copper plg in rock on beach near high water mark.K..............levation, 22.5380
near Chamber's cave,............ . ".......26.7407
on . side of road Lower end of Victor coe.219517
neur Fulardeau's wharf Bridfgew'ater core,. . . 26.17
on N. side of road about 100ft. below' Poin te à Pizeau'28.ýx0I
".". "1 "- ". l.ter end of Spener coe 'Ii,...é071

Stone front of N. D. de la Garde, Ml. tC. ('hurch... 24.3156
frontoon Queen's wharf, S. side of Champiain St. ' .331
stone base'ment of Queb.c Examin g. ar/cw use.. . ' 23.2926

chu rfcred lone E. tower of Jail eicto.siurc nt. 295.>691

MINE on SOUJTH SHOREt.

SECTION No. 5-ST. ANTOINE DE TILLY TO ST. JOSEPHI DE LEvIs:-

B.M.LV Coperpluu in rock on beach, West Pointc Aubin wharf. leratian, 19.6620
LviI. op»po.'te lot 24<6- ..... ~.. . . ... 20.8821J
lxi ." 16 Il about JOO ft. W. oRakr'.s ur! " 22.2319

LX V "" ' " foot of Basile hill .................. 22. 97 M
LXVI neaEast abWnent of Chaudière britie..9M
LX Viii " "' on »ast sideo/road. near G. T. Ry.. cro.scing. 28.12999j
LXXIl Il J.C.Ham.el's store ho. 22.8M7
LXXII LC.R. tracc, oP. ho. 26.09->5
LXXIVc stone2ndallarstep, S. W. mde of Graving Dock

SECTION NO. 6-9T. ANTOINE DE TILLY TO ST. JEAN DES CHIIIONS:-
B.M.LXX VIA Copper plug in 5/t.8to, planied opposite St. Croix wharf, Elemetion, 25.152

LXX XVIIA Il I.1.4 4 & .1 Joly's workshop.. ~ 35.8665
nLXXX 6 4 rock on beach,nearJoly'farmwharf . ....... n20.3498

l"LXXXIII4"nlargeastabsme oft.CN. of Isla d e.ht... ." 21.015

LINE on SOUTH SHIORE (Continued). SECTION No. 6 (Continued).
B.M.LXXXIV Coper plug in S. W. corner of Lotbinière, R. C. Church.

LXXXVII" E. folation of Posnuaster Baudet's homse.
LXXXVIII " " E. corner of Ste. Enelie R. C. Church ..........
LXXXX " " "I'.foundation of L. Lafond's house..........

FEET
ABOVE DATUM

95.6321
38.5813
99.7855
26.4409

SECTION No. 7-BPcANcOUR TO LA BAIE Ju FEBVRE
i.M.XCI Copper plug in E. foundation of M. Genest's houe ................ geeation, 36.8814

XCIV '" " stone face of C. Tourigny's house......... .... .".33.5996
XCVI " """ front of SteAngèhe R. C. Church.... ........ 4" 0.9332
S XCVII " "" E.fce of Nap. Poirier's stone house............... " 35.7726
XCIX " " "stone front of Bécawour neu i. C. Church.... ..... " 44.0861
C " "" E. gable of A nt. Brassard's stone ho'use............4" 0.1351
Cil N. W. corner of Nicolet R. C. Church.............. " 74.9736

SECTION No. 8-BECANCOUTR TO ST. JEAN DES CHAILLONS:-
B.M.CXVII Coper piug in stone foundation o/p. Brault's house..........

CIX 'I' " ". " L. Brunet's.'
"CX " " S. E. corner of Gentilly R. C. Ch u.rch..............

CXII " " " N. foundation of Ma>awot's carding miii...........
CXII "" " N. W. corner of St. Pierre R. C. Church...........

S CXIV " " large flat stone on beach oyp. Lot No. 9......
CXV " " " " boulder on beach I est of St. Jean wharf....
CXVI " " N. W. corner of St. Jean R. C. Church ...... ......

DATUM.

Approximate mean level of Atlantic, Gulf of St. Lawrence,
determined by R. Steckel, at Quebec, 1880-82.

-31.9782
37.8920
69.9813
33.0105

109.684A9
25.4254
23.5349

160.0277
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GrEODETI C LE VELLIN.

DESCAXEA
N.B.-For profile Of RIVER ST. LAWRENCE on larger sale, viz:

Horizontal scalen..or250 feot perinch,
Vertical 4 " dor 25 " per inh,

se Iu. XXIV. ot accompanying report.

WATER LEVELS RIVER ST. LAWRENCE,
QUEBEC TO MO NTRE IL AND LACHIYE.

R. S.TECKEL, Engineer in charge.
Sec Report to Chief Engineer dated Ottawa, Nov. 24, 1891.

Wood Stmream makea 50 minutes after L. W. and ru4ns rA.
' ream .10................iH. W.............

lm

atream nearIy always aets dows

E OF SHIP -CHANNEL.
Minimum width, 800 feet.

la 24ertae

h ji .a ro

2II 2

Bbb tmream akes at H. W. and ruu9 Ar.
Flood Stram makles upfor about 8 AM., but is soarcelyfelt ai Neaps.

Horisontal Scale, or 30,000 feet per isnh.

Vertical " -" 40 feet "

Deabr P rtn
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m r

Cp pS
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P4nte e Tambles
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2l and 20th. IM2, ceuring au 'ntire tfood and a uir

.See Illustration No. XXVIII.)
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PLAN oF RIVER ST. LAWRENCE, QUEBEC TO POINTE DU LAC,
According to Admiralty Chart No. 2830 a.

0 10 20 30 de 50Uhousan
Naturml Beale - 10,« feet ut. inm

F. FiXed, Fl. Flashing, Rev. Revolving, Lights.-B. Back R. Red, W. White Buoys.-m. mu4 r. rock, s. UsNd, et. stoM.
Vari4ation *s 1853, *nerecasing S3 annuâll.

SoUNDING UN FATHows reduced to om water qf ordinary Spr*W t<des. >Ygures on te land shoe the ei in fee t abo uthe r*er.

TIDES
la. m. a. t. ha. m. . .

Quebo........H.W.F.&C. VI 38 Spring..rise.... 18 Neapa .ri.... 13 Cap ala Roche.H.......W.F.&C. IX 30 png <sa.t... 6 Neaps rise.,4
Cap Pouge................ ........ 1 ..... ............. 11 Champlain........... ............. IXe..................... ............ 2
Frechette.i1an...................V 0.............. 1d ........ .......... 9 Three Rivers...................... XI 30.............................1
Portneuf................. . m .... ........... 14......... ...... 9 ,Pwntedi [ . . ..................... Tide end@.................................

LINES of LEVELS and BENCH MARKS shown in red.
SHIP CHANNEL with mileage from Lievi Graving Dock and elevations (abo e approxinate mnae sea leoe, dete.inmd by R. t&4W , ai QuebeM 1880 to8i8.)

of the low water datum love, proposed for the reduction of sounaing so0as to indicate the minimum depths that may be safely co4jted on for navigation
purposes la the ship channel-indicated in blus.
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RIVER at low fail level.

ilah t t id i d

Quebec, - - .
St. N ichola, - -
Pointe Platon, -
Grondines, - -
St. Jean des Chaillons,
Batiscan, - -
Champlain, -

VI
VI
VIII
VIi
Ix
Ix
x

P FET.

13.85
13.4o1
11.75

7. >W

5.30
2.50
1.90

RIVEI at high spring level.

xim aiu f daIa'quul. n i dtaii mcbrrt pding a di . f

rmal it i i (oorrected ea. mea" normal
ing t dea. tid.Ialrae. liahment>). 1tidal amplitude. neap tides.

FEET.

18.20
17 20
13.80
8.9.5
6.55
8.65
3.00

4.35
3.90(
3.11
2.90
2.75
2.50
2.25

a. L.

VI 10
VI 52
VII 44
VIII 28
VIII 58
x 0
X 26

FEET.

13.30
12.75
10.45

4.75
8.00
1.30
0.95

FEET.

9.70
9.65
7.85
2.70
1.50
0.95
0.45

LOCALITIES.

Quebec,
St. Nicliolas,
Pointe Platon,
Grondines,
St. Jean des Chaillons,
Batiscan,
Champlain.

CHAS. CHALONER, DEL

'À
Ebb Mream conStiues 1 hour qfrL.W.
Flood Mream......... ............. M.W.
Tide ebbs 7 Ars. Flows ê 4rA., but iOn.luSd
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ILL. XXVI b. PUBLIC WORKS, CANADA.
H. F. PERLEY, Chief Engineer.

SIR H. L. LANGEVIN, C.B., K.C.M.G., Minister of Public Works.
G. F. BAILLARGE, Deputy Minister.

GEODETIC LEVELLING.
WATER LEVELS RIVER ST. LAWRENCE,

QUEBEC TO MONTREAL AND LACHINE.

R. STECKEL, Engineer in charge.
See Report to Chief Engineer dated Ottawa, Nov. 24, 181.

TYPICAL LOCAL TIDE CURVES.

Scale of Ordinates, 12 feet per inch.

Scale of &bscissas, 8 hours per inch.
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TYPICAL HOURLY INSTANTANEOUS TIDE CURVES.
QUEBEC TO LAKE ST. PETER.

Scale of distances, 15 miles per Inch
Scale of heights, - 5 feet per Inch
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RESULTS OF TIDAL OBSERVATIONS,
of 1887-88.

QUlBIO ST. l'OumIflh.: des 8ATUoAN. A n.Oravlng Dock. MTOROLAD. UO GOY mo a = g

L.W. H.W L. W. H.W. LW. H.W. L.w. H.W LW. H.W.wasear sesr season reaso eason asor eason eason eason eason »aon eo eason easonseanon easom

.. H.-.=M.-.===. . ..... .M...... . ...-... ..-.... ...... -.. .... ~ .x... M.._H. ~M. H. M. H. M. H. X ]W. M. . M. ]W..M If. M. . M. I L M. I M..

Mean observed luni-tidal interval for whole month (orrected establishm't.) 6.24 6.10 6.57 6.52 8. 6 7.44 8.41 8.28 9. 2 8.53 9.47 10. O 0.28 10.26Average luni-tidal Interval observed on full and change days................ 6.40 6.33 7.20 7.88 8.29 8.10 9. 4 8.44 9.24 9. 3 10.6 9.57 10.48 10.39
Corresponding monthly mean times of low water...................... 6.32 6.21 7.4 6.56 8.35 8.40 9.36 9.52 10. 7 10.27 11.24 11.14 9 11.51
Maximum difference between obeerved Urme of high water and computed

time based on London Bridge tide table contained in Nautical A imaao. 1. 1 1. I 1. 0 .54 .58 .47 1. 8 .59 .20 1. 4 1.38 116 1.41 1.29
Mean "" " " .23 .17 .24 .19 .21 .18 .22 .22 .23 .23 .28 .36 .38 .29
Marimumn duration of floods observed.................................. .5.39 5.18 5.46 5.20 5.23 4.40 5. 4 . 2 4.39 3.58 4.38 5.15 4.18
Minimum " " " ......................... . ...... 4.11 4.14 4.35 4.30 4.1 8.20 3.32 3.12 3.25 3.3 2.54 .0 2.40 2.48,
Mean ............. 4.59 4.45 5.0 4.53 4.29 4.4 4.14 &35 4.5 .27 &37 3.47. 35 3.W

Maximum dirnal differenoe in oberved durg of fioods................. 1.5 .52 .58 .25 .58 .48 .53 .26 .50 .28 1.1 1.2 1.50 1.24Ma"n ....---.- ..... .14 .14 .14 .11 .14 .16 .15 .9 .19 .9 .17 .19 JO .80
Maximum duration oe ebbe observed........... ................... 8.7 8.21 8. 9 8.20 8.26 9.3 8.58 9.47 9.16 9.50 9.46 9.55 10.0 10.18Minimum ' " .......................................... 6.47 6.54 6.42 6.50 7. 5 7.40 7.24 8.0 7.28 8.12 7.37 7. 7 7.20 7.20Mein d " " .. ............ ... 7.27 7.40 7.26 7.32 7.47 8.22 8.12 8.50 8.21 8.58 8.498.7 8.47 .
Maximum diurnal difference in observed duration of ebbs ............... 1. 8 .58 1.27 1.10 1.18 1. 8 1.28 1.22 18 1.22 2. 8 2.59 2. O 2.0Mean " " " " " " " ................... .30 .28 .31 .35 .32 .8 .3 2 .49 .29 .47 .41 .5W .37 .49
Maximum observed riming of tides........................................... .32 .26 .31 .25 .27 .35 .29 .25 .29 .28 .38 .43 1.15 .48Maximum observed M g of tides ................ ............... .53 .29 .51 .40 .54 .35 .51 .29 .47 .25 1.9 .M 1.2 .M
Maximum diurnal Inequalities In priming or lagging ot tides ................ 1.25 .28 1.22 1 0 1.12 .30 1. 7 .22 .56 .29 1.30 1. 9 1.50 .57
Maximum duration of apparent stand at hlçh water, within 0.05 foot ....... .31 .37 .36 .32 .34 .33 1. 0 .41 1.25 1.44 2.10 2. 0 2.30Minimum " " " " " " ....... .13 .10 .6 .7 .9 .20 .18 .16 .15 .17 .35 .16 .20
Mean . ....... 22 .24 .19 .21 .21 .28 .32 .28.7 .42 1.2 .45 1.0
Maximum duration of apparent stand at low water, within 0.05 foot........ .32 .36 .55 .26 .36 .35 1.5 .56 1.14 1.30 2.25 2.50 2. 5inium " "i " " i " " "d " dé ........ .12 i .4 .10 .10 .21 .32 .13 .20 .2 .28 .15 .20Mean " - " " " "d" " " " " ........ .19 . .18 .17 .22 .27 .45 .31 .49 .57. 1.16 1.10 1.4
Generalmeandurationof apparent stand athgh and low water, withn0.0fb. .20 .22 .20 .19 .22 .28 .38 JO .43 .50 1.20 .53 1. 3

Feet. Feet. Fel.Foet. eet.Feet. Feb.Feet.>..t Peet. Feet. Fet. FI eet.

Maximum ftood range observed......................................... 18.915 17.775 17.M 16.700 15. 13.8 9.684 7.81 7.W 4.3 2.617 8.800 1.M
Minimum ". " ................................................ 9.35110.12[ 9.550 9.6 8. 7.0 4.972 2.190 . 1. .8 . .450 .140
Mean " " ". ........... . ..... .. 13.64813.271 13.400 12.'68 11.007 10.421 7.502 4. 5 2.9 2.506 1.M 1.7 ,

Maximum ebb range observed.... .............................. 18.351 17.845 16. 16.6 14.320 8.965 7.170 7.190 4.730 .858 2.547 8.100 1.760Minimum ". " . ...................... 9.326 9.547 9.630 9.280 8.800 6.9M 5.175 2.38. 1.38 .700 .800 .150
Mean " " , ............ ..... 13.816 13. 1.380 12.748 11.711 10.d3 7.496 4.874 5.21 2.940 2.477 1. 1M .910
Maximum diurnal diflrenoe in hlçh water levels...........................4.356 .340 3.910 3.140 3.605 3.542 2.918 2.420 2.65 1.960 2.845 1. 1.650 .
Mean " " 4 " " .............. ....... 1.637 1.681 1.290 1.0 1.287 1.546 .979 1.147 .787 .91 .700 .505 .58 .90
Maximum diurnal differenoe lu low water levels ................ ...... 1.450 1.540 1.380 1.370 1.035 .905 1.197 .500 1.318 .510 1.100 .%05 1150 .50
Mean " "" " " ..... ....... .40 .412 .440 .352 .405 .287 .228 .170 .277 .10 .21 .157 .2W .150
Elevation of highest wave aumit observed ............................ 18.397 20.184 17.890 20.99 18.670 2.051 18.30 2.827 18.4 174625.248 2.339
Elevation of lowest wave trough observed..... ...... .............. -1.321 .500 .570 2.449 2.137 6.357 6.040 1.017 9.219 15.940 1.010 19.6 4.858 10B0
Mean ele'vation of summits and troughs of waves observed .................. 6.98 8.90 7.488 10.358 9.30613.66 11.900 17.88 .24 19.895 1.465 22.4 6.07 2.7

General mean tide level (oorrected for diurnal lnequaltis) ................... 6.808 8.955 7.48910.358 9.5891.689 1.88518.00 19.900 5.176122.5 £.060 12.750

During the low water season of 1887 observations were made continuously, from October 11th to November 11th, when the river stood at a mean
elevation of 21.94 ftet above datum at Verchbres, and 16.40 feet over sill of old look No. 1, foot of Lachine Canal, and during the high water eson of
18M froS May 5th to June 3rd, when the river stood at a mean elevation of 29.91 feet above datum at Verchres, and 23 feet over said look sill.

MUAN HEIGHTS OF BAROMETRIGAL COLUMN REDUCED TO SEA LEVEL.

AND TO 0° CENT.'= 32° PrHT.

QuEcm (Graving Dock and Observatory).-Low water season of 1887, 30.020 inchee-High water season, 29.946.

MONTEar.L (MoGil Oboervatory).- " " " " " 30.081 " " " " .931.

STRONGEST WINDS OBSERVED.

QUEEno.-L. W. season of 1887, S. E. wind, 26 miles per hour.-H. W. season, N. W., 17 miles per hour.

MoNrEAL. " " " " Westerly, 72 " " "" " S. W., 32 " " "

DIRECTIONS OF PREVALENT WINDS.

QUEBEO.-L. W. season of 1887, N. Westerly.-H. W. season N. Easterly.

MoNTamAL. " """" " " " 8. Westerly.

CHA8. CHALONER, o.T'r.



ILL. IXXVila. PUBLIC WORKS, CANAD.A.

PLAN 0iFRIE ST. LAWRENCE9 POINTIE DU LAC To «LACHINE,
Âccording to Admiralty Chart No. 2830 b.

o LOB 10.0m0 00,4NO UflgUak

NaturelamwrnA &L.- î éeot tpe lm&

p. rlxed, ft l«tIb.ng Roy. evolvlng, Lgbte.-B. .macA', P,. Red W. WAae lkffl.-m. awd, r. rocâ L samd, et. afoewe.
VoqoMo in <I. 1885. moinUg 'anwal.

SoUNDINOSIN FATHOMO ft<Iwoed gte t»ord*sarv owaldo. uU ee f Bwmme. Figwuon. the.auhw4hho ~t.gtinf.ed abom e A.iver.
NO TIDE.

UINES of LEVELS and BENCH MARKS shown in red.
6MIP CH4ANNEL wfth mfm Ias roeLvb Om~~vang ook m e*e+go, 1 (abom ea~pproxtmWk puas sea leveZ, determined buR. S&eckel, at Quebec.18W0to 188.)

0f Uhe lm wtoe datum loel, proposd o fr the rnduoatimoei 0fuoudimp. no mto indicae othe mlm mdepthes that my b. e ly ouated on for naviation
pwpo.w in the .hlp chranl-fnioaetod labMu..

N.a

SIR H. L. LANGEVIN, C.B., K.C.M.G., Minister of Piiblic Works.

G. F. BAILLARGÉ, Deputy Minister.

H. F. PERLEY, Chief Engineer..
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GEODETIC LEVELLING.
WATER LE VELS RIVER ST. LA WRENCE

'4
42~A~L~

QUEBEC TO MONTREAL AND LACHINE.

R. STECKEL, Engineer in charge.
Se Report to Chief Engineer dated Ottawa, Nov. 24, 1891.

'k»;

0

N.-B.-For profile of RIVER ST. LAwRaNOe on larger sae, vis:
Horisontal sele ry or 620 fet per Inch,
Verutial " - or 25 "IperInch,

saeILL. XXIV. of aocompanying report.

CHAS. CHALONER, DELT.
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PUBLIC WORKS, CANADA.

SIR H. L. LANGEVIN, C.B., K.C.M.G., Minister of Public Works.

f G. F. BAILLARGÉ, Deputy Minister.

H. F. PERLEY, Chief Engineer.

--. 4'.-

L-ErVELLiN«.

WL4IJER LEVELÇ RIVER RICHELIEU,

SOR~EL TO ROUN F/S POINYT.

1~SIECKEL, Engeineer in charge.
Sce Report to Chief Engineer dated Ottaga, Nov. 24, M~9.

C h a 1

eell- ï4l npo4

C- mby ' "

-. 1>hastn

Ruiseau&masse

B. M. 61
B.M. XIX DBeneh woU ..
B. M. XX
Chambly Canton

m F"
ChsA&W G-y%

I

St. Mat *a

IrP LAN&il

RIVER RICHELIEU.-
Aaao»Mna Te CADASTRAL PLAlru oOr

QtTBEC (RowZiTLÂNDs D-Er.t1rxE.
t o râa 0.61.Of 10,000 »'..1 tpor Iu<i.

LIN£ 0F LEVELS IN RED.

4/

y
~15*4

Beloeil

NI

Horizontal Soale, 1 or 30,000 teet per inch.

a

«,iev \

PROMINENT BENCII MARKS aloïîg RIVERZ

SECTION NO. I -S. JOHN'S TO RFousu'S POINT:-As
B. M.O Coper p1isg in lar-g e fiat stone East side of canal batik, opposite swig bridge, at Langelier's, ...

I N. E. corner o/O. !¶olin's brick Mouse, opposite Lock 1,.......
I"coping, ppýer end of Lock1,... ............ .........

Ili stonefr«of7 Montgo7mry's Muse, N W. corner of Lemoine anid (Champlain street8,
IV abeedo'as Pinsonneaidt's hou6e ...............>.............
V " " ". B. gable o Mrs. Lords stone Mouse, Parsh of St. John,..............
VI "S. W. corner o Prg. Pin8onneauUs hMuse, Parw.sh of St. Fini,....

viii " stoie planted in J. Bte. Bornais' .#ei14................ .........
SVi ~ S. E. corner stone fondation o Boileaiu'8 Miel, ... ..............

lIx' N.BE. corner of W lliam Vaniliet's Mouse, ............ .........
x ' stoti plarded a few feeifrom boundary Une beween Canada and tMe United States,

Bench well A 1> ofbronsecap ofB. W. Aplanied in .. " 6 " . jI

B B " opposite Bissonneite's Muse, &L Valentin Village, ...c ~~~C " inside St. John's barracs ........................
CIROSS SIECTION4--ST. JOHN'S TO IBECRVILLE:

li.M.Xi Coper plieg in S. W. corner o D. Frechette's brick store, cor. Napier anid St. Auntreeta, Ibervilie,
XIfoundation of 0.Thurston's gri.st and carding milli..............

SECTION NO. 2-8T. JOHN'S TO ST. HILAIRE:
B.M.X1V Cépperplýug in stoneplanied ai /iead of (Grand St. Therese luiiand, Paris/i oft St. John's,

XVI " "" " ops -L otes North lUne on broiv of Mil, Chambly.
xvî ~ ' ~ " J. Collettes, bridg7e, East side o! Ca"a, ....

XVIII .. . .. Souihi abtairgent of S. E. Ry. bridg, Chambly ....

FiEr
IBYE DATUM

99.M38
112.4983
107.08:18
123.344

117.0812
123.3198
113.8416

112.093
134:9516
102 367
100 *0805
103.3194
107.M97

110.5137
109.5569
1011.4167

100.'4577
99.8145

100.9114

I CHELIEU.

SECTION NO. 2 -ST. JOHN'S TO ST. IIILAIRE -('Onthnuedl).
B.M.Xix Cj)er plug iii stoue loi',' face of Lock tvali 7, ........

XX "'' S. W. orner of canael 1011>f0 c'î).ct4>r\.f
XXî..........N. E. coin<r o!* L. A. anu.r t. hous,,

XXII R. Lamtoutreu.r's story and a ha ij brick Mouse ....
X-X1ii ... West st<nw abutinent of (G. 1/'. Ry. brde, Belivil,...,XXIV ' " ' Easit.Il .1 st. Hilaire'.

XXV S'"" . IV cmrner of M. iaire R. C. Church...... ..
Bench well D Top of bmronze cap o! B. il'. 1) pin nted on .S. 'nde of Lock 7,......

SECTION No. 3-SOREL TO '-T. H ILAIJRE-*

tmXXVII
XXVIII

xxiii

XXXIV
XXXV

Btunch welI E

(opper piiug in stone hasemnen.t S. E. corner of .'k.rel 'market hal.......,...
.North gable of P. Et hiers brick holuse, Sorel .........

.'' J. Itifatits I Il Si. Ours .... ...

L. M arins. I. .1 ... ... ..cap cf plint, South side of St. Ours R. UC. hzreh ............
stone coping.Eatsdad oe end of St. Ours Lock_ .........

danabutm4nt,'W st Rid.eofI slanld,.. ,.........
.Nrth-Fa.st gaC'ble of E. Ilante'.ç story aend a half brick ho use, s8t. Ours,.
.North IVest corner o/S. cultîi 'n r. wall..... ...............

Not I R. C. (jhurch,........... .........
Ilgable o! T. Benoîts brick heu.,, St. Chartes,.................

.. W. corner of .. .'Irles R. C. Ch urch - ........ .... ........ ...
T.#p of I-oz cap o I.l. E4 pinnted in Une between St. Hilaire av.d St. Chartes,...

.PI' " eut o S.Ours Lock Ieland,. ....................
(4, (miaN.MÉ. corner of routde to Si. 0Ours, St. Joseph dt Soi-el,

FEET
AROVE OATUJM

54.6123
54.41M5
48.7347

...... .....53.9144
59.5142
55. 25W4

....... 54.29M5

46.3541
76.98W9
19.793M
56.C644
50,1744
38.1183
38.7678
54.1026
55.2186
60M041
47.9165
51.3150o
38.7079
34.9452
37.261

DATUM.
Approximate mean level of Atlantic Ocean, Gulf of St. Lawrence,

established at Quebec, by R. Steckel, 1880 to 1882.
THE DOIRLANDO Lfl.COMNg.
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SCALE

1o.~ 5>S o Ni. 20 1000

,-LAntoine

fr4

r!'

40,.00 's.

N. B.--For profilo of Rxva Rrcm.zuv on larger male, vis:
Horisontal scale y or 5000 feet per inch,
Vertical " or 25 " per inch,

se. sheets Nos. IV., V. and VL, aoompanying R.8teokol's
Report to Chiet Engineer, dated August 26, 1885.
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PROMINENT BENCI MAEKN ALONG CHECK LINE.

FT. AOVE ATUM. FT. ADOVE DATU.
B.M.OXVhhI COpprpug 4t B.1. g 9. of W. DoignouU ston houe, iorih side of road, ØCkansy,. . . 86,0815 B.M.CXXI Copper plug i . gae of H. Lamarre's stone houte, Bowg de of/road, Longu", . . 107,9673

""CXIX "" " tonundaion ofJ. B. B1. Oaron'a aon. hou., W. .de of/road, M.. Hubrt, "88 " CXXII "-." N. Z. gae ofP. Benot " " '"" . 1009807
CXX " """ " A. P..eea's " N. "." " " 8 "3 " CXXIII """N. B. corner of Longu"u R. 0. kurch, . . . . . . . . . . . . . 6.81%

DATUM.-Approtmate mean level of Atlatc, eetabshed by R. StoSka, at Quebec 1880 to 1882.

CHAS. CHALONER, DELT.
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ILL. XXVIII.

PUBLIC WORKS, CANADA.

H. F. PERLEY, Chief Engineer.
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SIR H. L. LANGEVIN, C. B., K OC. M. G., Miniter of Publie Works.

G. F BAILARGÉ, Minister.
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WATER LEVELS, ST. LAWRENCE,
QUEBEC TO MONTREAL.

CORRESPONDING TIDE AND CURRENT CURVES AT A POINT IN SHIP CHANNEL
234 MILES BELOW WHARF AT POINTE AUX TREMBLES (e bs), ACCORDING

TO OBSERVATIONS MADE IN 1882.

B. STECKEL,
Engineer in Charge.

See Report to Chief Engineer, dated November 84 1891.
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Sessional Papers (No. 8.)

PUBLIC WORKS, CANADA,

GEODETIC LEVELLING.

WATER LEVELS, RIVER ST. LAWRENCE,
BETWEEN

QUEBEO, MONTREAL AND LACHINE.

LIST OF APPENDICES TO REPORT ADDRESBED TO CHIEF ENGINEER,
BY R. STECKEL, ENGINEER IN CHARGE OF LEVELLING AND

GAUGING OPEItATIONS, ETC., YN4DER DJATEË OP 24TI
NOVEMBER, 1891,

55 Victoria. A. 1892



55 Victoria. Sessional Papers (No. 8.)

REPORT

ON

WATER LEVELS, RIVER ST. LAWRENCE
BETWEEN

QUEBEC, MONTREAL AND LACHINE

BY

R. STECKEL, CIVIL ENGINEER

24Ta NOVEMBER, 1891.

LIST OF APPENDICES.

*No. 1.-Computation tables, main line and cross sections, section No. 4, city of Sorel
to village of La Baie du Febvre; 101 pages.

*No. 2.-Computation tables, main line and cross sections, section No. 5, from parish
line between Ste. Croix and St. Antoine de Tilly to Lévis Graving Dock; 106
pages.

*No. 3.-Computation tables, loop line from Basile's Hill, south side of the St. Lawrence,
via north shore to Couture's wharf, Lévis, inclusive of river crossings, together
with a spur line to the Louise docks at Point à Carcy, and one from the church
of Notre Dame de la Garde, Champlain street, Quebec, to the Quebec Observa-
tory on the Cove Fields and to Martello Tower No. 2, near Grande Allée; 51
pages.

*No. 4.-Computation tables, main line and cross sections, etc., on both the north and
south shores, section No. 6, from the division line between the parishes of St.
Antoine de Tilly and Ste.Croix to Petite Rivière du Chêne, St. Jean des Chaillons;
132 pages.

,*No. 5.--Computation tables, main line and cross sections, etc., on both sides of the
river, section No. 7, from lower end parish of Bécancour to village of La Baie du
Febvre; 132 pages.

N*o. 6.-Computation tatles, main line and cross sections, check lines, etc., on north
and south shores, section No. 8, from lower end of parish of Bécancour to Petite
Rivière du Chêne, parish of St. Jean des Chaillons; 105 pages.

*No. 7.-Computation tables, main line and cross sections, etc., on both shores, section
No. 9, from the city of Sorel to a point in the parish of Varennes, 2 miles below
the parish church; 126 pages.

*No. 8.-Computation tables, main line and cross sections, etc., on the south side of the
St. Lawrence, section No. 10, from the Canadian Pacific Railway bridge at
Caughnawaga to a point in the parish of Varennes, 2 miles below the church; 170
pages.

* Not printed.

A. 1892
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55 Victoria. Sessional Papers (No. 8.) A. 1892

*No. 9.-Computation tables, section No. 10--Loop line from bahn of Gilead tree on
south side of St. Lawrence, opposite lower end of St. Helen's Island, to first pier
of new C. P. Ry. bridge, south side of river road, Montreal to Lachine, vi4 north
shore of river; from Brock street, Montreal, to Lachine C. P. Ry. bridge, inclusive
of river crossings, extensions eastwardly from Brock street to Hochelaga sugar
refinery, and cross sections, etc., levelled in connection with the said line; 126
pages.

nNo. 10.-Computation tables, section No. 8--Check line from Chambly Basin to
Longueuil, including cross sections to water, etc. ; 26 pages.

*No. i1.-Computation tables, 38 pages.-Beginning of proposed section No. 11, from
abutment of C. P. Ry. bridge at Caughnawaga, south side of the St. Lawrence to
Cedar Village, on the north shore of the river, inclusive of cross-sections to
water, etc.; also connection of Canadian system of geodetic levels with B.M. of
U. S. C. & G. Survey at Rouse's Point.

*No. 12.-Abstracts of cross-sections, etc., levelled on both sides of the St. Lawrence
in connection with the main continuous line between St. Joseph (le Lévis and
the town of Lachine; 123 pages.

No. 13.-Sixteen tables of results deduced from tidal observations made in 1887-88
during high and low water stages of the River St. Lawrence: at the Graving
Dock, Chaudière, St. Nicholas, Pointe Platon, Grondines, St. Jean des Chaillons,
Batiscan and Champlain gauging stations, together with corresponding theo-
retical results based on data taken from the " Nautical Almanac," " L'Annu-
aire des Marées de France," etc. ; 57 sheets 16j" x 21f".

No. 14.-Extract from a report dated 10th October, 1887, on fluctuation in the level
of Lake Champlain and average height of its surface above the sea, by Assistant
C. A. Schott, of the United States Coast and Geodetic Survey.

No. 15.-Progress report, R. Steckel, to Chief Engineer of Public Works, dated 9th
December, 1886, on precision levelling carried out in 1885-86 with a view of
establishing the heights of the finished copings of the graving dock at St. Joseph
de Lévis and the Louise embankment and docks at Quebec, above the zero of the
original standard tide gauge put up by the Quebec Harbour Commissioners at
Point à Carcy.

No. 16.-Newspaper accounts showing the great damage done to shipping and other
property in the maritime portion of the St. Lawrence by high spring tides driven
up the estuary by north-easterly storms, in 1873 and 1884. FromI "Quebec Morn-
ing Chronicle " of 31st March, 1873, and 5th and 6th December, 1884.

No. 17.-Account of the gradual breaking up·and moving off of an unusual thick and
solid ice bridge, May 8 and 9, 1836, in Quebec harbour without causing any
damage.

No. 18.-Newspaper accounts of the disastrous breaking up and moving away of the
heavy ice bridge, in Quebec Harbour, 9th May, 1874. From the "Quebec Morn-
ing Chronicle," 9th of May, and "Le Canadien" of 11th of May, 1874.

No. 19.-Extracts from " La Minerve" (Montreal), "Le Canadien (Quebec), and the
" Morning Chronicle " (Quebec), relative to the disastrous spring floods of 1861-
65 and 1873 between Quebec and Montreal, showing the great destruction of
property and loss of life caused by them, etc., etc., etc.

No. 20.-Notes and remarks relative to the débâcle and the flooding of the river banks
on the St. Lawrence between Quebec and Montreal in the spring of 1887 by
mayors, municipal officers, etc., of riparian parishes, in reply to circulars
addressed them by the Department of Public Works, at the approach of spring
in 1887.

No. 21.-Note A,-Approximate determination of mean level of Atlantic Ocean, at
Quebec, by means of data afforded by tide and river gauge registers kept at
points between Quebec and Montreal, 1878 to 1882, the Admiralty charts, etc.

* Not printed.
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, Series of gaining tides No. I.

DIRECT R1ESULTS OF TIDAL OBSERVATIONS, &C.

n Time, ¿
C & High Eastern

a andlow Standard.
watersobserv- r +0 2',

civi ay. r.tceac s- L. &-n 0

a IA.M'.
H. M. or H. M. H. M. H. M. Min. Min. Feet. Feet.

P.M.

Oct. 11,H.W. 1 8 P.M....... .... ....... + 27 ..... 11-379 ......

do 11 L.W. 7 58 P.M.. .... .... 650 12 16 . 24 1-899 ......

2 do 12 H.W. 1 24 A.M. 5 26 ............. ...... 24 13-500 116

1 do 12 L.W. 9 5 A.M .... .... 7 41 12 57 ...... 23 1-029.

do 121H.W. 2 21 P.M.. 5 16 .... ... ...... 24 27 11-839 10-8

î do 12L.W. 9 25 P.M..,.... .... 7 4 12 17 ...... 21 0-945...

3 do 13 H.W. 2 38 A.M. 5 13 .................... 22 13-561 12-6

i do 13 L.W. 10 23 A.M.....
1

.... 7 45 12 58 ...... 20 0-191 .....

i do 13 H.W. 3 36 P.M..! 5 13 ............ ... +15 23 12'777 12-5

1 do 13 L.W. 10 32 P.M... 6 56 12 7 . 20 0-775 ......

do 14 H.W. 3 43 A.M. 5 11 .... .... .... .... ...... 21 14·846 14-0

i do 14 L.W. 11 26 A.M. .... .... 743 12 42 ...... 17 0095 ......

i do 14 H.W. 4 25 P.M. 4 59 ... ........... +10 21 14-241 14-1

1 do 14 L.W. 11 44 P.M.. ... ..... 7 19 12 18 ...... 16 0-481 ......

5 do 15 H.W. 4 43 A.M. 4 59 .... .... ...... 16 15'645 151

k do 15 L.W. 12 25 P.M.. .... .... 7 41 12 27 ...... 13 -0-189 ......

i do 15 H.W. 5 11 iP.M..! 4 45 .... .. - 12 22 14-856 150

î do 16 L.W. 12 51 A.M.j.. 7 40 12 Il ...... 17 -0·948 ......

6 do 16 H.W. 5 22 A.M. 4 32 .... .... .... ...... 15 14;326. 152

k do 16 L.W. 1 8 P.M.. .... .... 7 46 12 31 8

i do 161H.W. 5 53 P.M.. 4 45 .... .... ... + 3 16 15808 171

î do 171L.W. 1 46 A.M. ......... 7 53 12 22 ...... 17- 09441 .....

7 do 17
1
H.W. 6 15 A.M. 4 29 .... .... .... .... ...... 2: 15-895 16-

do 17L.W. 1 53 P.M..... .. . 7 38 12 24 ...... 14 0-518.

do 17 H.W. 6 39 P.M.. 4 46 ... .... .... .... + 4 21 18-397 189

do 18'L.W. 2 30 A.M. .... .. 751 12 30 ...... 17 0-220.

8 do 18 H.W.' 7 9 A.M. 4 39.... .... .... ...... 20 17·373 171

i do 18 L.W. 2 42 P.M......l.... 7 33 12 12 ...... 16 0066.

do 18 H.W. 7 21 P.M.. 4 .... .... - 9 131 18-182 181

'H.W. 66 40 + 56 286 211'246
Totals 14tides .... 68 52 105 20 174 12 209-

iL.W 105 48 - 21 255 1»781
14H.W. + 11 20 15·089

Meáns do . . .... ...... 4 55 7 31 12 27 14-
14 L.W. )- 11 18 0-127

a o a

s.t -

Ç4 Q C

Feet.

9-480

Feet. Feet.

....... 7'009 11090

12 471 ...... .......

....... 6-835 11-697

10-894 ...... .......

.6-751 12-366

13370 ....... .......

6-986 13-007

12-002 ....... .......

7-306 13·742

14 751 ....... .......
...... 7-515 14-455

13-760 ....... ....

7*6211 14-951

15 834 ....... i.......
... .71761 15-489

15'804..... .......

.... 6-847 15'964

.. 15-6471
29 .......

.. 16·752

39 .......

. 16-413

15 .......

. 18-177

531 ......

.. 17'307
116. ......

7·163

7*883

8'683

8-987

8-720

16'592

17-229

17·664

.....

17-688

17'544

165202·662 105*482 209-478

962 14-476 7'534 14-963

N.B.-Maxima in whole lunar month
by a circle, thus '.
210

indicated on Tables 1, 11, III and IV by a star, thus *, and minima

[1891]
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APPENDix 13.-Tidal Fluctuations, Lévis Graving Dock, Series of gaining tides No. 1.

oip T

2 0

xi 
1

DIRECT RESULTs i
IDAL OBSESVATIONS--(Continued). . i

Diurnal Inequalities. ~

.... .... ...... ..... ...... ......

.... .... 2 1 1 ...... i1 7 -5 .. . .

51 41 ...... 0-870 ...... ...... 6 9...

., .. .... 1 661 ...... ·14 60 . .. 1

37 40 ...... 0084 .. 638 5

.... .. ., 1-722 ...... -8 6 9 . . . .

41 41 ...... 0-7 '54 ...... ...... 6.28 ....

.... .... 0-784 ...... *'235 '641 .. .. ....

49 51 ...... 0'584 ...... ...... 6 58 ....

47 35 ...... 0·680 ...... ....... 638 1

... ... 0605..... 209 '713.......

,4 24 ... 0 8 ...... ...... 6 2 2

.1-404 .... 116 -6 .. .. 5

2 9 .. 00 ...... ...... 6 43 ....

0'789 ...... 445 -538 ... 3
1 16 .. 075...... ..... 6 42 3

6 20 ...... 0-373ý ...... ...... 6 271....,

...... 1-482ý ...... -316 -628 .. . 4

7 9 ...... 05377 ...... ...... 6 30 2

.... .... 0087 ...... 637

15 2 ...... 0426 ...... ..... 6 24 ....

.... .... 2-502 ...... '800 '435!.. . ..

13 6 ...... 0-738 ...... ..... 620 2

.... .... 1-024 ...... 304 '024 . 10

18 18 ..... 06154 ...... ...... 621....

.... .... 0 80 ....... 6267 -144 .. .. ....

25 16 ...... 0·235 ...... ...... 6257 ....

.

. .C
Wind ®

SInches.

o0>

.. . .. ........
5*080 N.W.

2*000 N.W.

8*590 N.W.

11 367 N.W.

4-246 N.W.

4'549 S.W.
1026 S.W.

2·705 N.W.

3-631; N.W.

2·655; N.W.

10-250 N.W.

10500 N.W.

11-757 N.W.

4'580 N.W.

9·858 W.

5685 W.N.W

5'565! W.N.WM

2·000 W.

9'735 N.W.

3*430 N.W.

2000 S.

'800 W.

1-5251 W.

4'352, N.E.

4·000 E.

345 S.E.

3*200 N.W.

2500 N.W.

Longitude, Quebec Citadel = 719 12' 35"
........... =4h. 44m. 50s.

Longitude, Graving Dock = 71° 11' 30"
29-737' =4h. 44m. 46s.=0·1978 of a day W. of

Greenwich.
29-689 No. 2, tide of least importance in 1887,

excepting two in September and one29*762!i ~Ainin pril, for which coefficient=38 in-
stead o39; cloudy.

29-779 Cloudy................................2j

29-853 do .................................

29-868 Sky overcast. ..... .................. 3

29-747 ........................................

29·688 Rain. ................................. j

29 818 Cloudy ; raining.......................J

29-839 do .............................. 4

29-974 Clouding up............................

29·979,Cloudy..................... ........... j

30*421 Sky overcast....... .............

30*172 ...................... ............... 5

30-276'Clear weather; cold...................j

. 30-239 Clear sky .............................. j

. 30-231 Moon crosses equator Oct. 16; cloudy and
cold.

30-260 Sky clear, bright .................... 6

30-050 Moon in perigee. Oct. 16, at 1 p.m.;
clear.

30-082 New moon, Quebec, at5.35 p.m., ct.16;
clouding up.

30-113 ........................................¾

30-162 Cloudy sky............................7

30'101 do ... ,.......................

"30-0318kycloudedup... .................... j

29-88 Moving clouds.........................

29·760 Sky overcast..........................8
Most important tide but one during1887,

29-86 viz.: evening tide of March 11, for
which coefficient of semi-amplitude

29*987 is 118 instead of 117. Getting colder,
clear weather.

115 356 328 17'589 7·090 4'466 6-998 9115 .... 139·931 .......... 839071

8 25 23 1*256 0506 0-319 0*499 6 31 ... 4-998 .......... 29·967

[1891] 211
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APPENDIX 13.-Tidal Fluctuations. LAvis Graving Dock, series of gaining tides No. 1.

RESULTS BASED ON DATA FROM NAUTICAL ALMANAC AND " L'ANNUAIRE DES MARÉES." I

S.a c- tGeneral coefficients of semi-amplitude 1
0 'Z oaserdsandaes imes . . from "l'Annuaire des Marées," cor-

dtely preceding observed responding to observed tides aseumed
S diahtely prcedag orervesd to be 48 heurs old, together with pro-

pnding ae and phares- uf ial amplitudes and diurnal in-
the moon. z eqalities.-

c MOOD .Q c-_____

j* . Diurnal Difference.
Upper Lower Ages, .bc *Ampli-

passage. passage. &c. .ic Co- tudes. In ampli- In semi-
- - -- S-- r4 efficients. tudes. tide days.

H. M. H. M. Days B. M Min. l.M . Feet. Feet. Min.

. ..... .... . . . 3 . . ............+ .

...... ..... .... . .... ... .. .. 12 46 ...... ....... . . 7  00 .
(1 14

2 ............... 6 4 Q 1
(3) 12 51 *

..... ...... .... ....... .... ........ 12 47 ..... ... ........................ 057 ........
2 11

7 43 ...... .... 25-1 2 6 ........ + 40 6 23 42 799........... 4
1 2

...... ...... ..... .... ....... ... ........ . .0-95 ..........
2 54

. .... ...... 81 .2 49....... ...... 639 47 894 .......... 4
2 il

...... ...... ...... 261 .... .... ... 12 39 ...... .... .......... .......... 1-34 ..
3 31

8 38 ...... .... 3 28 ........ + 22 6 50 54 10-28 .......... 6
2 58 152

..... .... ....... .... ........ 12 33 ...... . . ......... 1'32
'4 7I. ...... ...... 9 5 ....... 4 1 .... ...... 656 62 1180.......... 4

S12 29 ...... ......... . .. 171 .
4 31

.9 33..... .......... 3..... .... 71 11...... 3
4 18........

...................... ... ........ 6...... .... ...... 15.. .2.....1-71.........
5 ............ 10 0..6 .. ......... 8.......... ...........

I 10 .1.......... 4 69

................. .... .... 6 5 1 .........

5 18

.................. ....... .... .................... ......... 1.

10 55. 45 ... ...... 6 97 1846 ......... 1

...... ..... ..... .... 291 .... ...... 12 22 ... ....... ................... . 133 ........
5 47 Q

11 23 ...... .... . 6 6 .... .... 6 43 104 1979 .......... 2
6 il

.... ..... ....................122... 114 .........
6 94

0..... ...... 11 51 ....... 5 2 . 7.... ..... . ......... .

6 35

..... 19...... .... .... 6 .50 ........- 7 6 31 114 2169 .......... .1
6 56 .

.......... ..... ........ 12 21 ...... .................. ....038
8 ....... .I 5....1...... 6 23 116 22-07 .......... 1

7 17 1
18...........12 22 ...... ...................... .02. .........

7 151  16....... .... .... 7 33 ... -1.. .... . 6 7 117 22-27 ........... 1
77

Totals 49 20 58 4 + 67
14 +24 0 + 12 0 ....... 68 22 175 0 + 92 58 1142 217-31 14-85 29

tides =73 20 =70 4 - 22
Means + 22

14 10 29 10 1 ....... 4 53 12 3 38j 81-5 15-52 1*06 2
tides - 6

*The ratio of the mean of the observed amplitùdee to the mean of the coefficients was taken as the baste of
computation, vis.: say 19*03 ft. for 100.

t N.B.-The.upper computed time of H.W. No. 1, entered in column 0, is that found in the tide tables for the
rt of Quebec, which are issued every year by Archibald McCallum at his depot of nautical instruments and*
arte, 65 St. Peter street, Quebec. The second or time No.2. is based on times of high water for the port of Brest

Jce. taken from " L'Annuairo les Marées de France." The third or time No. 3, is based on the London Bridge
times of H.W. contained in the Nautical Almanac.
212 [1891]
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APPEND IX

TIDAL FLUCTUATIONS,

LEVIS GRAVING DOCK, HARBOUR OF QUEBEC,
DURING A COMPLETE LUNAR MONTH OF THE LOW WATER SEASON

OF 1887, VIZ., OCTOBER 8 TO NOVEMBER 9.

Maximum;indicated by an asterisk, thus: * Minimum by a qircle, thus: 0

TABI3LE I.
WEEKLY SERIES OF LOSING TIDES, No. II.

8-141*
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No. II.

o

8n
O

a
o

a ~

M

o *~ an
U a

g

DIRECT REsULT oF TIDAL OBSERVATIONS, &C.

Time,14
Hi g h Eastern l.- O -.

and ow Standard. .. ..z
watersobserv- e . +

ed each r- c =.

civil day.

A. M.
H.M. or H. M. H. M. H. M. Min. Min.1 Feet. Feet.

P. M.

Oct. 18 H.W. 7 21 P.M.. ......... ........ ....- 9 18182......

do 19L.W. 3 19 A.M. .... ... 7 12 28 ...... 16 -0169........

do 19 H.W. 7 49 A.M. 4 30 ..... . .... .... . 27 16234 16403

do 19 L.W. 3 23 P.M..........7 33 12 14 16 -0·169! ........
o ,

do 19 H.W. 8 4 P.M.. 4 41 ..... ........ - 2 19 18-052 18*221
d

do 20 L.W.I 4 5 A.M. ......... 8 1 12 34 ...... 14-0069.
b

do 20 H.W.l 8 38 A.M. 4 33 .... ............ ...... 18 15,855 15924

do 20 L.W. 1 4 2 P.M.. .... .... 7 24 12 16 ..... 19 0-350 .......

do 20 H.W. 8 54 P.M.. 4 52 .... .... .... .. + 2 15 17*583 17·233

do 21 L.W. 4 50 A.M. ......... 7 56 12 36 ...... 15 0·325 ........

do 21 H.W. 9 30 A.M. 4 40 .... .... .... .... ...... 19 15-110 14-785
o

do 21'L.W. 4 52 P.M.. .... .... 7 22 12 12 ...... 12 0-915 ........
* I

do 21 H.W. 9 42 P.M.. 4 50 .... .........- 32 16 17·4431 16-528

do 22 L.W. 5 37 A.M. ........ 7 55 12 6 ...... 21 0-670 ........

do 22 H.W. 9 48 A.M. 4 11 .... .... .... .... ...... 18 13·087 12·417

do 22L.W. 5 12 P.M.......... 7 24 12 40 . ... 21 -0-241........

do 22 2.W. 10 28 P.M.. 5 16 .... .... + 53 23 13197 12-956

do 23 L.W. 6 35 A.M. ..... .... 8 7 13 3 ...... 19 - 0800 ........

do 23 H.W. 11 31 A.M. 4 56 20 11·394 12-194

do 23 L.W. 6 30 P.M.. ........ 6 59 11 59 ...... 18 0.650 ........

do 24 H .W. Il 30 P.M.. 5 00 .... .... .. .... + 14 25 13'8001 13-150

do 24 L.W. 7 20 A.M. .... .... 7 50 13 5 ...... 17 0 800|........

do 24 H.W. 12 35 P.M.. 5 15 .......... .. ........ 27 12'0291 11-229

do 24 L.W. 7 42 P.M.. ........ 7 7 12 38 ...... 16 0·717 ........

do 25 H.W. 1 13 A.M. 5 31 ........ .... + 25 25 12'288 11-571

do 25 L.W. 8 48 A.M. ....... 7 35 12 37. 23 -0'29.

do 251H.W. 1 50 P.M.. 5 2.... .... .... ... ...... 31 9-022 9-351

do 25 L.W. 8 44 P.M.. .... .... 6 54 12 33 ...... 18 - 0304 .......

H.W. 111 32 -+ 94 283 185-0941
131tides .... 65 17 106 5 175 1 181-962

L.W. 80 59 - 34 245 2-828
13 H.W. + 24 22 14-238

s do 3 .. ....... 5 1 7 35 12 30 13997
4L.W. -17 18 0-202

A. 1892

Feet. Feet. Feet.

.... ....... .......

18-351 ....... ......

....... 8-*503 17'-344

16-*403 .... .. ..

e e

.... 8, 464 17-«167

18·121 ........

8-488 16'696

15-505 ....... .......

....... 8-435 16·195

17-258...........

..... 8-465 15-691

14 195 ....... .......

...... 8'281 14-97&

16'773 ....... .......

....... 7 -330 13,748

12-846............

........ 6220. 12-998

13·997........

S 6'186 12'521

10 744 ....... .......

....... 6-740 12-031

13·000 ....... .......

....... 6*647 11·778

11-312 ....... .......

....... .5800 11-21t

12·617 ...........

....... 5-158 10-949.

9-326...........

200*448 94·717 183*30

14'318 7-286 14*101

Tot'ls

Mean

a, c. e, db.-Corrected mean tide level No. 9[- ý + c+ d+ e. *Corrected amplitude No. 9 = +b e-(c+dac e ,b..Crece 8 4 4 + 2

Maxima in whole lunar moûth indicated on Tables 1, IL, III and IV by a star, thus e, and minima by a
oirole. thus 9.
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No. Il.

DIRECT RESULTS
oF TIDAL OBSERVATtONS-(Continued).

Diurnal Inequalities.

--. .- -Feet. Feet. Feet.. Q

.. . . . . . . . . . . .. .. .. ... .. .. . .

• o

9 .... ..... 4 . .

.... 25 14 ...... 0-000 21 ".W 6 5 12C

11 . .. . 1-818 .....

... 28 20 ....... 0·100 09 'l-7 54 . . .04

8 . ... . 2-197 ........ . .. . .. 1 3 0

... 28 18 ...... 0-419 04 71 5,4 12 1

19 .... .... 1·728 ...... . . . . . ..

32 20 ....... O02 5 0

12 ... .... 2-*473! .......... 5 2 *

... 34 24 ...... 0-59f' 0 3 5O 549 2 '84

10 ... .... 2·333 .....

.... 33 6 .... 0-24553 1 *7

39 .... .... 4 .3 ...... ....... 15 6 31

.... 31 34 ...... 0.429 21 1 2005 .12 39

65..... .... O1108.........

.... 43 23 ...... 1040 1)9 77. 5 4 .. 5

20 .... ... 19803......30

28 64 ...... 1 9 *450 24 67 1 . 1254

4 .... .... 2-406 .......... 2-- 621

51 2 ...... 02150 53'40 51 * 4

15 .... .... 1771...... 50

.... 43 27 ...... 00083 30454 32

16 .... .... 0 259 ....... . 13*4

.28 1 .... 1·046 847 5 3 2 1 10

29 .... .... 3-266 3.... .. 1

...41 4 ...... 0'025.....

'217 .20 6. 5 15.0

'039..177...491...

43 3.041110 071 55 54 .

. î~o~..................... 12 0

68 64 .0503 '50 5641 2 .. 0

4.......206.................. . 6

51 66 . 015 030~4 50 534 2 8

15.......177.......... ..... ... 1 360

16..........0....... . 156

.... 28 1.10060847 56283 100

29........ ....... . 14 50

41 4 0 ...... ..... . 4.. .6 .»)

37...... ... 3-176..... ...... ........ .. 2 32

nd.

oïw

-t Inches.

REMARKS.

E. 28910lFair,clear weather..................3

N.W. 30-080 do ................ 9

N .W . 30-117 ....................................... 3

N.E. 30'073 Clear, cold weather... ............... i
N.E. 30·123 Freezing hard........................ 1

N. 30-106 Clear and bright....................10

E. 29-930 ........................ .............. 3
N.E. 29-903 Clear weather........................i

N .E . 29-817 . .......... .......................... 3
E. 29 595 R in ............................... il

N.E. 29 392 Raining hard, cold. ................ .

N .E 29,241 Raining....................... .......
Modn's S declination a maximum-20"

N.W. 29-435 8'. Max. inequalityobserved in high
water levels=4.356 feet. Cold wind.

N.W. 29-367 Cloudy and cold ................. .12
Maximum inequality in priming and

N.W. 29-683 lagging of tides observed=--32+53.
Cold.

N.W. 29-875 Sky overcast, very cold...............3

N.W. .30·100 do ..........
Maximum inequality observed in low

N.W. 30·222 water levels=14-50. Cloudy and
cold.

N .W - 30-090 ....................................... i

N.E. 29-500 Moon's first quarter, Quebec, Oct. 23rd
from 0'46 P.M.

N.E. 29-520 Heavy rain...........................î

N.W. 29-614iGetting colder.....................14

N.W. 29-919 Cloudy and cold.......................i

N.W. 30·113 Very cold, freezing hard..............3

N.W. 30-180 Fine, clear weather................... 1
N.W. 30-195 .............................. 15

N.W. 30·119 Cold, cloudy weather.................*

294 485 321 29-644 5-603 4-678 6'5957626 .... 149360 .......... 806>299 ........................................

21 37 25 2.117 0-431 0·359 0-507 553 5-334 . 29868 .......................................

[1891]
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APPENDIX 13.-Tidal FIu'oLuations, Lévis Graving Dock, sories of losing tides No. II.

È RESULTS BASED ON DATA FROM NAUTICAL ALMANAC AND " L'ANNUAIRE DES MARÉES."

+ General coefficients of semi-amplitude
C .Eastern standard civil times of . from "lAnnuaire des Marées," cor-
n å meridian passages immedi- 2 ; . . reson toAoberved tides assumedIeid 9 reponding to obsevdtde sue2 ately preceding observed high ' + 2 . to be 48 hours old, together with pro-

waters, with corresponding portional amplitudes and diurnal in-
L ages and phases of the moon. equalities.*

t .. Diurnal Differences
Upper Lower Ages, M r .M *Ampli-

passage. passage. &c. g e n . Co- tudes. In ampli- In semi-
- À_M" efficients. tudes. tide days.

H. M. H. M. DaysH. M. H. M. Min. H. M. Feet. Feet. Min.

.. ... . . . .. ... . . ... .. 0 . .. ... .. : ;- 7 .... .... .......... .......... .......... .........

S ...... . ....... ....... 12 21 ........... .... .......... .......... 20 ..., .....(1) 7 3
0 ........... 1 45 (2) 7 54 ............. 6 9 116 22·07 ........... 1

(3) 8 2 1... ~ ~ .. .. . .. . . . 2 8 . . . . 12 22 ...... ... .... ......... .......... -57 ...........

. 8 . - 6 6 1 113 21-50 .......... 0
4 f 15 8 24

..... ...... ...... ....... ....... .. 12 22 ...... ... .... .......... .......... '95 ..........
8 21.

10 ...... 2 44 838...... ......... 5 54 108 20-55 .......... 1
8 45

...... ..... ....... 3 - . .. 12 21 ..... .... .... .......... .......... 1·33 .........

. 3 13 ...... ............. 8 59 - 7 5 46 101 19-22 .......... 1
9 8

............... ....... .... .... 122 ... ... ...... ............ 133 ..........
9 5

...... 3 41 ....... ) 21 .... .... ...... 5 40 94 17-89 .......... 0
9 3

...... ...... ....... 4-8 .... ... 12 22 ..... ... . ....................... 52 ..........
9 2

4 9 ...... ...... ....... 9 43 .... .... 5 5 34 86 16-37 .......... 1
.9 52

..... ...... ..... ....... ....... .. 12 23........ ......... 172 ..........
18 ...... ...... 4 36 ....... 10 6 .... .... ...... 5 30 77 14-65 .......... 2

10 15
...... ...... ............. 5-8 .... ... 12 25 .... .... ......................... 171 ..........

10 14
5 3 ...... ....... ....... 1031+ 2 15 28 68 12-94 .......... 2

10 37
...... ...... ...... ....... ....... .... .... 12 27 . ...................... .......... 152 ........

10 39
13 ...... ..... 30 ....... 10 58 .. ...... 5 28 60 11·42 .......... 3

....... ..... ....... .......1230 ......... .... .................... 152 ..........
11 6

5 56 ...... ....... 11 28 . ... + 14 5 32 52 9-90 .......... 4
il 26

.... .......................... 12 34......... ...................... 1·15 ......
136*

il....... ...... 6 21 .. 12 2 ... 5 41 46 8·75 .......... 6
11 53

...... ...... ...... ....... 7·8 .... ..... 12 40 ........... .... ......... .......... 95 ..........
12 47 1

6 45 ...... ...... ....... 12 42 ........ + 34 5 57 41 7-80 ......... 4
12 23

... .. 1244............................. -38 ....

15 ...... ...... 7 9 ....... 1 26 .... ...... 6 17 39 7'42 ......... 3
12 57 ' *

4.......... .... . ... ....... ........ ..........

Totals 122 4 + 50
134 27 31 46 + 12 0 174 40 74 57 1,001 190*48 15·04 28

tides =134 4 18
Means +17

13j 4 34 4 32 ....... 10 19 12 29 5 46 77 1465 1-07 .2
tides | 11 - 6 I

*The ratio of the mean of the observed amplitudes to the mean of the coefficients being taken as the basis of
computation vis.: say 1903 ft.=100.

†N.B.-'ihe uper computed time of H.W. No.1. entered in column Cis that found in the tide tables for the
port of Quebec, which are issued every year by Archibald McCallum at his depot of nautical instruments and
charts. 65 St. Peter street, Quebec. The second or time No. 2. is based on times of bigh water for the port of Brest,
France. taken from "L'Annuaire des Marées de France." The third or time No, 3, is based on the London Bridge
times of H.W. contained in the Nautical Almanac.
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AIPPENIDIx 13.

TIDAL FLUCTUATIONS, ETC.,

LEVIS GRAVING DOCK, HIARBOUR OF QUEBEC,
DURING A COMPLETE LUNAR MONTH OF THE LOW WATER SEASON

OF 1887, VIZ., OCTOBER 8 TO NOVEMBER 9.

Maximum indicated by an aterisk, thus: * Minimum by a circle, thus

TAB3LED I.
OF GAINING TIDES, No. 111.

55 Victoria. A. 1892

WEEKLY SERIES



55 Victoria. Sessional Papers (No. 8.)

APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, serier. of gaining tides No. 1II.

DIRECT RESULTS OF TIDAL OBSERVATIONS, &C.

High
and low

waters observ-
ed ench

O ý civil day.
.10 <

f do 26 H.W.'

à do 26 L.W.

16 do 26 H.W.

i do 26IL.W.

i do 2i H.W.

do 2i L.W.

17 do 27 H.W.

I do 27 L.W.

1 do 28 H.W.'

i do 28 L.W.

Io do 28 H.W.

I do 281L.W.

1 do 29H.W..

I do 29L.W.

19 do 29 H.W.

do 30 L.W.

9 ' do 30 H.W.

i do 30 L.W.

I do 30 H.W.

1 do 31 L.W.

i do 31 H.W.

I do 31 L.W

21 do 31 H.W.

SNov. 1L.W.'

1 do 1 H.W.

I do 1 L.W.!

22 do 1H.W.

i do 2L.W.

i do 2H.W.

I do 2.L.W.

23 do 2'H.W.
H.W.

Total 15J tides'
L.W. 1

16 H.W.
Means do .. W

15 L.W.

7

44 ýP.M .. ..... .... .... .... .... ... +25.

23 A.M. 5 39 .... .... ..... +37

59 A.M.I.... 7 36 12 54 ......

17 P.M.. 5 18 .... .........

15 P.M .. 6 58 12 14 ......

31 A.M. 5 16 ..............- 10

43 A.M..........7 12 12 26.

57 P.M.. 5 14 .. ... .... .... ......

12 P.M..'.... ... 7 15 12 23 ......
20 A.M. 5 8 . -3

42 A.M. . ... 7 22 12 24 .......

44 P.M..! 5 2 .... .... ....

5 A.M. .... ... 7 21 12 29 .......
13 A .M . 5 8 .... ......... .... 6

6 A.M. .... .... 6 53 12 15

28 P.M .. 5 22 .... .... .... .... ......

40 A.M . .... .... 7 2 12 16 ......

44 A.M 5 5 4 ..... .... . . - 30

55 P.M.. ........, 711 12 4 ......

48 P.M.. 4 53 .... .... ..........

26 A.M. .... ... 38121.

49 A.MI 4 23...............-23

32 P.M.. ....... 7 43 12 26 ......

15 P.M .. 4 43 .... .... .. . .... .......

54 A.M7 39 12 25 ......

40 A.M. 4 46 .. .... .... i
6 P.M..........7 26 12 14.

54 1P.M.. 4 48 .... .... ....

38 A.M. ......... 7 44 12 21

15 A.M. 4 37 ... .... .... .... -25

37 P.M... .... 7 22 12 4.

19 P.M.. 4 42.................
84 3
84 37 ý .... 80 3  110 32  

184 6 !- 0 7
1550 -108

+37
5 0 7 22 12 20

.. ........- 15 i

ose .0 ,0 010,0

I ZC > ~ te 2I

Min. Feet. Feet. Feet. Feet. Feet.

.- 0304 ....... ....... .......

25 12*198 12*502 ....... 5'510 11-275

19 0*050 ........ 12'148 ...... . .......

27 11·174 11-124 ....... 5880 11801

19 - 0-089 . 11-263 ....... .......

24 12-578 12-667 ....... 6-212 12-047

21 0·470 ........ 12108 ....... ......

26 12-618. 12-148 ....... 6545 12 360

19 0-260 ........ 12 358....... .......

25 13·087 12-827 ....... 6-487' 12-858

19 - 0·144 ........ 13·231 ...... .......

18 12-873 13-017 ....... 6-504 13·132

15 0 021 ........ 12-852 ....... .......

28 13-452 13·431 . .. 7-051 13-427

18 0*655 ........ 12'797 ..... . .......

23 15 285 14 -630 7-776 13·747

19 1,150 ........ 14-135 ....... .......

21 14-576 13·426 ....... 7-812 13875

19 0-600 ........ 13·9761 ....... .......

20 14-566 13-966 ....... 7-178 14'047

15 -0-289 . ...... .......

22 13*101 13390 ....... 6'446 14'164

19 0-983 ........ 14·084 ....... .......

20 13-347 14-330 6·194 14-196

14 - 0·819 .. 14'166 ...... .......

25 13'367 14'186 . .. 465 14-253

17 0-504 ........ 13·871 ...... ......

18 14-286 14-790 ....... 6-369 14'310

17 -1068 ........ 15-354 ....... .......

23 12·159 13-227 ...... 6'162 14'313

19 - 0-919 ........ 13-078 ...... .......

21 14-672 15·591 ....... 6'509 14·589
366 213-339

215-252200-276 105-100 214.394
269 - 1·609

23 13*334
13·453 13'351 6'568 13399

18 - 0-107

A. 1892

N.B.-Maxima in whole diurnal month indicated on Tables I. II, III and IV by a star, thus , and minimaby a circle, thuse'
218 (1891]
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, spries of gaining tides No. III.

DIRECT RESULTs
op TiDÀL OB8ltRVATIoNS-(Continued).

REMARKS.

.... 42

21...

Feet. Feet. Feet. Feet. H.

21 -354 6352 326

.... 1-024 ..... .... .

38 40 -139 '370 '526 7 23 .... 2-450

2 ..... 1-404. ..... ...... ...... .... .... 2 20001

14 12 ...... '332 246 7 15 2 2·750

2 .... ...... 040...... ................... 4 2'750

3 3 210 333 '313 7 19 .... 2-650

6 ... 469 ...... ...... .... .... .... 2·630'

7 1 ...... 404 '058 498 21... 2000

6 214. ...... ...... .... ... ....

1 5 ...... 165 '017 '274 7 24 .... 2350 S
6.... .... 579 ......... 1'501

28 14 ...... 634 '57 -295 7 32.... 1583

14 ... 1833, ............. .... .... 4 9 442

.... 19 1 . 495 725 -320 7 26 5 2-440:

18 .... .... 709 .. 20 26231

1 12 . .550 '036 '128 7 21 3 6 276

11 .... .....00..o............................ 1094

27 3 . '889 '634 172 7 4 ... 5 2581

.0 . ... 1-465 ... .. ...... ...... ... .... 2 16-8941

5 25 694 '732 '117 6 44 2 10-935l

20 .... ... *246 ........................ 2 8'442)

4 1 ...... '164 '252 032 6 49 1 5-703

3!.........'020...... ...... ............ 151 29511

13 11 ..... '315 '271 '057 6 52 .... 3-117

2 .... .... '919, ...... ...... ...... .. .... 1 4-594)

18 7 ...... '564 -096 '057 6 44 1 3-056)

11 .... .... 2-127 ...... ...... ... .. .... .... 2.3901

.... 22 17 ...... 149 207 -003 6 42... 6-328

5 .... ..,. 2'513 ...... 37491

26 22 ...... '261 347 276 6 23.. . 2-5461

157 268 195 13·572 6546 5-309 3-640113 10 .... 144-420

10 17 12 0'905 0*409 0-331 0-227 7 4 .... 4659

.I. ..............................
ý.W. 30·515 Fine, clear frosty weather....... .... i

9.W. 30'618 Fine weather........ ............

N.W. 30-547 Clear, bright ........................ 16

N . 30-618 ...... ..................... ...........

N . 30-201 Hard frost.............................k

N.E. 30 45 ......... .....................

N.E. 30»405 Milder weather......................17

N. 30365 Fine and clear...... .................. i

N.W. 30-402 do ........................ j

N.W. 30·234 Clouding Up ........................... £

.W . 30 184 . ................ ................... 18

W . 30-179 Cloudy.................................*

W. 30-079 Fine, clear weather....................i

S.E. 29 978 Moon crosses equator Oct. 29th; cloudy,
appearance of rain.

S.E. 30048 Moon in apogee, Oct. 29th, at 6 p.m.
Snowin g ard; strong guats of wind.

S.E. 30-150 Blinding snow storm...................

8.E. 30-233 Gusts of wind; cold...................j

S.W. 30-076 Fine.. ....................... .

N.W. 30,096.Bright and clear sky................20

N.W. 30*000 Getting cloudy................... k

N.W.i 29"900,Snow squall...........................k

N.W. 29*826 Co1d and cloudy................... ...

.W. i29«918 Full moon, Quebec, Oct. 31st, at 4h.
31m.p.m.; cloudy.

.W. Fine moonlight night.............

N.W. 30,247 Cold, clear day .................. k

N.W. 30«227 Cold and clear weather................I

N.W. 30'191 Bright, cold day.................... 22

N .W . 30·106 ........................................ i
N.W. 301003 Clear sky ; cold ..... ... .........

N.W. 29-871 Sky clouded up; cold.............

N.W. 29-932 Sky overcast........................23

...... 935'800 ........................................

.30 187 .........................................

[1891] 
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APPENDix 13.-Tidal Fluctuqtions, Lévis.Graving Dock, series ofgaining tides No. III.

IRESULTS BASED ON DATA FROM NAUTICAL ALMANAC AND ' L'ANNUAIRE DES MARÉES."

Eastern standard civil timesi l _
of meridian passage imme-' .d.
diately preceding observed r-o - -
high waters, with corres- 'O a -
ponding ages and phases of I + ©the moon. -:,. ;

Upper Lower Ages, ce ,
passage. passage. &c. N

M. H. M. Min.

.. . ... ... + 34

13 ..... + 38
34 1 24 4.. . . ... 1 ..... 

54............. .... 4.....54

16
........ 12 3 ......

30
31 .... ....+ 18

...... .. 12 31 ......

2 . . .... . ....
41

.. ...... 12 27 ......
31 ! 9
29 .... .... + 0
17

........ 12 23.
31
5252.... .... ....
50

.. .. 12 21 .....

13 .... .. .- 10
18

...... . 12 19.
15
52 .... ....
41

12 17 ......

49 ....... -16
2

... 12 17

6 .... .... ......
21

........ 12 16.
7
22 .... .... -19
39

........ 12 15.
23
37 .... .... .......
54
.. 12 16 .

53 -20
10

12 14.

7 ..... ....-....
45...... 12 15 ......

7
22 .... .... - 20

.. .. .. 12 15 ....

371 .... .... ......
.5M

...... ..... ...... .......... ....... .2
(1) 2

j 7 32 .......... (2) 2
(3) 1

...... ...... ..... .... 9 8 ....
2

16 ...... ...... 7 54 ....... 2
12

i ...... ...... ...... .... ....... . ..

s7 .. ....
3

..... .................

1 8 ........ .......

4
S .... ....... ....... 4

4

18
4

...... ......... .......... ....
4

S. 41 ...... .. ....... 4
5

...... ...... .89 41 . . ... . ....... 55

...... ...... . .... ... .1 8... .
5 a

1 0.. . ..... ... . ..... 5
S5

.........................
'5

. .10 ...

6.................. .... ... 6
6

01........4
6

...... ................. 

6
11....5........2 ....... 6

6
...... ... .. ....... .....

Il 48 ...... ... ....... 6
7... ...... .......... ....

........ , ....... 7
7

. ..... 1......... . 7
7

83 ....... .... ..... ....i .. ... 3 . ....... ....... 7
7

Total 68 17 59 10
141+12 0 +24 0 ... ,... 86

tides'= 80 17 = 83 10
Mean

14 10 2 10 6 ....... 5
tides

220

--.

7

7

7

7

7

7

6

6

6

.' General coefficients of semi-amplitude
ce from l'Annuaire des Marées," cor-

respondig to observed tides assumedy to be 48 hours old, together with pro-
portional amplitudes and diurna[ in-

e equalities.0 See foot notes, tables I, II.

D
Ampli-

Co- tudes. In
-efficients.

Feet.

41 40 7-61

.. . .......... ..........

0 42 7-99

.... .......... ..........

15 46 8'75

.. . .......... .........

24 51 9·71

.. . .......... ..........
30 56 1066..

.. . .... ..... ... ......

32 61 11-66

.. . .......... .........

32 65 12-37

.. . .......... ..........

30 70 13-32

........... ...........

26 74 14-08

.. . .... ..... ..........

22 77 14-64i.

.. . .......... ..........

17 80 15°22

.... .......... ..........

il 83 15·79

............ ..........

5 85 16'18 .

.... .......... ..........

57 86 16 87

.... ......... ..........

49 86 16-37.

.... .... ..... ..........
41 86 16-37.

iurnal Difference.

ampli- In semi-
tudes. tide days.

Feet. Min.

'38

'76

.90

.95

'95

'76

5

-576

... .. .

'569

.. .. ..

'580

6

..........

4

..........

6

4

..........

4

..........

2

2

2

0

.... .....

1..........

1
.........

2

....... .

1

..........

0

..........

0

1 + 5639 185 24 ..... 115 12 1088 20704 876 36
- 85
+ 19

25 12 22 ...... 7 12 68 12'57 55 2
-817

[1891]
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A PPENDIX 18.

TIDAL FLUCTUATIONS, ETC.,

LEVIS GRAVING DOCK, HARBOUR OF QUEBEC,
DURING A COMPLETE LUNAR MONTH OF THE LOW WATER SEASON

OF 1887, VIZ., OCTOBER 8 TO NOVEMBER 9.

Maximum indicated by an asterisk, thus * Minimum by a circle, thu°

TABLJE I.
WEEKLY SERIES OF LOSING TIDES, No. IV.

55 Victoria. A. 1892
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No. IV.

.3
's

.1

DIRECT RESULTS OF TIDAL OBSERVATIONS, AC.

Tim e,, ' .. ~ " ~ O

Eastern © . I e c'..
Hiand~low Standard. o 8 o + 8 2 i d3S o and low -- .- ,. Z.. o

P watersobserv. c t
ed each ÎÏ Te ce4

civil day. A ; :
SA.M.

H. M. or H. M. H. M. H. M. Min. Min. Feet. Feet. Feet. Feet. Feet.
P.M.

Nov. 2 H.W.7 19 P.M. .... .................... ...... 14672 . . . ....... .......
do 3L W. 3 7 A.M. .... ..... 748 12 26 ...... 17 -0658 ........ 15330 ....... .......

do 3 H.W. 7 45 A.M. 4 38 ................ 13 23 13 708 14'366 ....... 7-138 14'614

do 3'L.W. 2 59 P.M.. ........ 7 14 12 11 ...... 1 4 0-321 . 13387 ....... .......

do 31H.W. 7 56 P.M.. 4 57 ... .... .... ........ 22 15"695 15'374 ....... 7-531 14-530

ido 4L.W. 3 37 A .M. .. .... 7 41 12 29 ...... 15 0*211 ...... . 15-484 ...........

j do 4 H.W. 8 25 A.M. 4 48 ........ . .... 23 22 14-087 13-876 ....... 7 783 14'300

3 do 4L.W . 3 28 P.M. .... 7 3 11 58 ...... 21 1*049 ........ 13038 ....... ....

5 do 41H.W. 8 23 P.M.. 4 55 1. ... .... ...... 21 15 875 14-826 .... 7-656 13993

I do' 5L.W. 4 14 A.M. ......... 7 51 12 30 ...... 22 0*271 1 15-604 ........

j do 5 H.W. 8 53 A.M. 4 39 .. .. ..- 10 18 12 778 12*507 ....... 70661 13-542

do 5 L.W.t 3 52 P.M.. .... .... 6 59 12 10 . 32 0*320 ....... 12'458 ... ...

6 do 5 H.W.
1 9 3 P.M.. 5 Il ........ . .... ...... 18 13 917 13 597 ....... 6-378 13-174

* do 6 L.W. 4 41 A.M. ... .... 7 38 12 41 ...... 24- 0 738 . 16...........

Sdo 6 H.W. 9 44 A.M.5 3..............-11 20 11-250 11-988 ...... 6'157 12-982

3 do 6 L.W. 4 31 P.M..........6 47 Il 58 ...... 18 0«320 ........ 10930 ....... .......

7 do 6'H.W. 9 42 P.M. 5 11 .... .... .. ... ...... 21 14 677i 14-357 ....... 6-644 12-928

1 do 7L.W. 5 33 7 51 12 47 17 0*041 ....... 14·636 ....... ... ...

j do 7H.W. 10 29 A.M. 4 56 .... .... ..... + 3 27 11-829 11-788 ... 6^848 12-775

I do 7 L.W. 5 19 P.M.. ..... 6 50 12 6 ...... 18 0-880 ........ 10»949 ....... .......

8 do 7 H.W. 10 35 P.M 5 16 .... .... .... ......... 20 14-607 13'727 ....... 6-897 12-374

i do 8L.W. 6 19 A.M. .......... 7 44 12 49 ...... 22 0-540 ........ 14'067 ........
j do 8 H.W. 11 24 A.M. 5 5 .... .... .... .... + 35 21 11-295 10-755 . .. 6*454 12-089

3 do 8L.W. 6 32 P.M.. .... .... 7 8 12 36 ...... 21 0-280 ........ 11·015 ...........

9 do 9 H.W. 12 0 P.M.. 5 28 .... .................. 22 12-800 12'520 ....... 5 659 12,029

I do 9 L.W. 7 40 A.M. ......... 7 40 12 45 ...... 18 - 0990 ........ 13'790 ....... .......

j do 91H.W. 12 45 P.M. 5 5 ....... ... + 1 20 9-8( 10-790 ..... 5-205 12-130

1 do 9L-W. 8 5 P.M.. .... .... 7 20 12 15,. 19 - 0-730 ......... 10-53

10 do 104H.W. 10 AM. 455 .... .... .... .... ...... 20 12-680 13-410 . 555312336

.. 7 30 12 55...... 18 ... .... ........ 13-1801 .........
..... .. .... .1 30 ... I .. . ...... M....... .......501i INov. 10 L.W . 8 130 1A.M . .... .... ,... ... .... .. .. , ... - 050.... ... ... ...

H.W.l4idst  128 4 +116.31 48 295 184'998ITotal 14 tide .... 70 7 111 4 186 .36 183-881199 053 92 969183-796
L.W 69 571 - 57 296 1-117,

14H.W. + 16 21 13·2141Neans do 5 1 I 7 24 -12 26 813-3 3206601-2

.W+ 235 1230 794·677Grand totals . . .... ...... 284 19 433 1 720 44 . 7 6 1398-28 790-97657 tides..... L.W -220 1075 417 1802147%,2687

Grand means H ... ...... 4 59 7 28 12 26 13-869 13·835 6-987 13-877
7 desI..... W-15 19 -072

222 [1891]
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55 Victoria. Sessional Papers (No. 8.)

APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No. IV.

DIRECT RESULTS 1
oF TIDAL OBSERVATIONS-(Continued). n

Diurnal Inequaiies,

C it ~
0.0 ~ 0 mDQ Q

-à CEP za%

.3. 3Foot. Feet Fei

4 ...... '64...... '629 -025

34,15 .... 97 ...... ......

19....... 1987 ...... 393 *084

27 18 . 110...... ......

9 ..... .. 1-608 . 252 -230

38 31 . 838...... ......

7 .... .... 1-788 ...... '127 -307

48 32 ...... 778...... ....

16 ........ 3097 ...... ·590 ·451

52 20 ...... *049 ...... ......
32 .... .... 1*139 688 368

39 31 . 1058...... ......

82.... ... 2667. . 221 '192

.... 51 43 ..... 1·058!.... ......

8 .... ... 3427 ...... '487 '054

.... 64 49 279...... ......

15 ........ 2848 ...... '204 '153

61 41 ,..... · 3 ...... ......

20 ... .... 2*778 ...... '049 401î

54 43 ...... 340 ...... ......

l.... .... 3312 ...... '443 -285

S 36 13 .. 260 ..... ......

23 .... .... 1'505 ...... '795 *060

32 9 ...... 1·270 .........

23 ..... ... 3OOQ ...... -454 -101

.... 20 3 0 ...... -260 ...... .....

o10 .... .... 2-880 ...... 348 2

.... 10 40 230 ...... ......

30 .. .... 1080.... ......

Wind.

01 0
00 ce CD

ce.

oeî;

Fee t. î Inches.

.... .... . 2710

6 26 .... 5008

7 3ý038

6 13 .... 2599

.... .... 10 3253

6 18 .... 4351

S3 81651

5 51 3 15994

2521,792................ .... 2
5 155 4 20442

......... 30 20138

5 39 . 541

.... ... . 622

5 54 .... 1972

....... .. . 697
à 26 .... 2*878

... .. .. .. 1 617
5 47 .... 8*522

.. .... ... 356

5 27 .... *9M~

.. ... i 16 *351

5,49 4 17-069

...12 15'000

6 5008

6 17 21 3-00<

3 200

6 61 ... 20*0M

. 2 409

.. 253 .. ..

REMA&IK.

30-131 Milder temperature..............

30-046'Sky overcast; turning colder..........ï

30 245 do .......................

30'036 do ..................... 24

29·929 do milder.................

29-491 do .................. .....

29·482,Cold; rainin*g hard....................

29·705 Cloudy; turning colder ............. 25

29-802Co1d, pieroing wind; freezing hard...

29965 Clear, cold day............ ..........

30*036,Moon's N declination a maximum=20r
39'. Temperature+14" Fahrenheit.

30'134 Sky overcast; milder................26

30 291 Snow flurries; much milder...........

30 135 Sky overcat ....................

30 054 Cloudy but mild................... ....

29938Cloudy...............................27

29 834 Fine day; not very cold ..............

29 759 Clear and bright.......................

29'762 Clouding up somewhat................

29*756 Clear weather.......................2

29*708 Moon's last quarter, Quebec, from 0-02
p.m., Nov. 8th; eloudy.

29*932 Cloudy................................

30*050 Cloudy weather........................j

30«302 Fine day ............................. 29

30'368 Fine and bright day.........,..........

30'272 Clear weather..........................

30-235 do ......................... j

30'075 Clouding up.................... .... 30

29-807 Cloudy; snow..........................&

235 566 415 34080 8348 5-680 2*917 83 7 .... 263408 ...... 869'280. ...............................

15 40 30 2-272 -596 -405 -208 5 6 ... 7·014 ...... 29·975 .........................................

801 16751259 94-8S527-58720-133 20'150 364 38 .... 637'1191 ...... 350'4 ...... . ................................

15 29 22 1637 0-484 0-353 0353 6 24 .... 5-540 ...... 30*004 ........................................

22a

A. 1892

W.
N.W.

E.

N.E.

N.E.

N.E. I

N,W.

N .W.

N.W.

N.W.

N.W.

N.W.

S.E.

N.E.

N.E.

W.

W.l

6W.

5NW.I

N.W.

9N.W.
0S.W.

0S.W.

0S.W.

N.E.

0 .E..
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No. IV.

RESULTS BASED ON DATA FROM NAUTICAL ALMANAC AND " L'ANNUAIRE DES MARÉES."

Gra'd 171 57 178 58 +415 59 +210to's57+ 36 0 +36 0 12 o '721 2 ...... 365 4 41'44 88856 46•46 2'05tides =207 57 214 58 = 59 -197Gra'd +19m'n57 7 1261 71251. 71 31 12 2 ..... 6 24 72-70 15'59 82 2tides2- [ 1

A. 1892

C : .ci.i ti e .,_ * .C General coefficients of semi-amplitudea 0 Eastern standard civil times from l'Annuaire des Marées,' cor-
:5T of meridian passages imme- ..0- C7 res onding to observed tides assumed

diately precedIg observed 0 to be 48 hours old, together with ro-c high waters, witb corres- , C ý·. portional amplitudes and diurna in-
. pouding ages and phases of Sa equal See footnotes, tablesnd , Il.E the moon. ;

- .-...- - . Diurnal Difference.
.> Upper Lower Ages, 'o . .*Ampli-
,' passage. passage, &c. Co- tudes. In ampli- In semi-

,--- efnients. tudes. tide days.

H. M. H. M. Deys. H. M. H. M. Min. H. M. Feet. Feet. Min.

.... .... C ....... ........... ...... ...... .... 1 . ... . .... .. .......... .........
...... ...... ...... .... ....... ....!........ 12 15 . . . . . .... .......... .......... ...... .... ..........

(1) 7 38
1 19 ....... .. (2) 7 52 .......- 19 6 33 86 16-37 .......... . 1

(3) 8 8
................. .... ... ...... 12 16

7 53B1. ...... ...... 1 43. . 8....... ...... 6
2
5 84 1599 ......... 1

8 25
.. 1.......'..................12,15 .........

8 9.. .. . . . .
2 7 ...... .... ..... . 8 23 . ....- 19 6 16 82 15·60 .......... 1

8 40
3 ...... .......... .... 18-8 .... ........ 12 16 .... ...... .................... 

38k.... ....
8 25

15. ...... 2 32 .........8... ...... 6 7 80 15-22 .......... 0

k...................... 12 16 ...... .... .... .......... .......... 76........
8 421

.1 2 58 ..... ... ........8 551....... - 557 76 14·46 .......... 2
9 12.i...... ...... .......... 19. .. 12 18. . .  .. . . . . . . .  57........

26 . ...... ...... 3 24 ....... 9 13 .... .... ...... 5 49 73 13'89 .......... 1
9 29

...... ...... ........... ........ 1217........ .... ..................... 76 ..........
9 15

03 ................ 9 30 .... ....- 13 5 40 69 13·13 .......... 3
'9 45

...... ... ...... .. 208 ... . ....... 12 20 ... .... ........... ........... 95 ........

...... ...... ....... 9 50 .... .... ..... 5 34 64 12-18 ......... 1

10 20
............ ........ 8 ... 12 24 ......... ....... 76..........

10.18..............
48 4 8. ....... 10 1 .... ...... 5 271 55 10-47 .......... 3

10 41
..... ...... ........... ....... ........ 12 27 .................... ............76........

10 18

. 5 8....... .. 281 3l .... .9 5 27 50 951 .......... 5

..... ...... ...... . . . . 12 , 2 ..... .... .... .... 5..... .......... 97 .........

. ..... 6 .... 2 11 34 .... .... ..... 533 47 894 .......... 4
il 30 O

. ...... 23 8 .... ....... 12 13 6...................... ........ 5 .........
il 43

k 2 .. . .... ........ 12 10 ... + 28 5 42 44 837 .......... 6
11 58

. ..... ...... .... 23.8 .... ........ 12 42 ...... .... ...... ..... 38 .........
121 57

...... ......... 4 ....... 12 5 44 8-37 .......... 112 57

.0 ...... 24812...... 2...2 .... ..... ..4.8.37..........
...... ...... ...... ...... .... 2 - . .. ........ 12 4 3 . . . . . . . . . . . . . . . . . ...... .... . .

Total14 26 59 29 58 ...... 188 54 185 58 + 37 81 57 913 173*73 7*81 32tides -2
Mean 18 + 18 114 3 51  4 17 ..... 9 55 12 24 6521 12-27 60 2tides -14
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APPENDIX 13.

TIDAL FLUCTUATIONS, ETC.,
AT

*(HAUDIERE, ST. NICHOLAS, PLATON, &c.
DURING THE LUNAR MONTH OF THE LOW WATER SEASON OF 1887,

OCTOBER 9th TO NOVEMBER 8th.

TABLES II, III AND IV.

WEEKLY SERIES OF GAINING AND LOSING
TIDES Nos. 1, II, III, IV.

* Chaudière fluctuations are incomplute.

55 Victoria. A. 1892
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APPENDIX .13.
TABLE ÍII.-Tidal Fluctuations at Chaudière during the Low water season of 1887,

viz.:-fron quadrature, October 91h, to quadratute, November 8th.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

Diurnal
Ine-

qualities.
+

e Cr

-5 High Time, c
Eastern Iandlow Standard. 0-

Q.- waters ob-
K served - -

. each civil e
day.

A.M.ý

H. m. H. HMMin. Min Feet. Feet Feet Feet.

Oct.11lH.w* 125 P.M. .. ... .. + 37 .... 11725
do ll L.W. 816'P.M. .. 651 1227 ..... 25 1·975 ....... 9.750.....

P do l2 H.w 152A.M. 536 ... + 31 171 13·635 11- 660 . . 7159 11·238 34 27
do l2 L.w. 917 .. .. '.. 7'25 1254. 21 1105 12530....... ... .... 7
do 12 H.w 246P.M. 529 .... 26 12'115 il-010 6959 11798.. 38.37g do l2 1.w. 933 P.M. 647 1217 . 35 1 015'. 11-100...........1

3 do 13 H.w 3 3SA.M. 530 ... + 17 24 13'56 12-550 .. . 6857 12383 .45
do l3 L.w. 1035UA.M. .... 732 1250 ..... 18 0 315. 13·250 ..... ....... 12 .
dol3iH.w 353 P.M. 518 ... . . .. ..... 22 12'945 12630 ....... 084 12938.. 3740
do 13 L.w. 1045'PM. .. 6 55 1210. 17 09I5 ....... 12'030 .. ... ...... . 3 ..

4 do 14, .w 4 OA.M. 515 ... + 5 25 14-755 13-840 ....... 7'369 13·598 . 48 35
do 14 L.w. 1.1 43 .M. . 7ý43 1245 ... . 17 0-225 ....... 14'530 ............ 13.

. do 14 H.w 445.P.M. 5 2 I... .. ..... 21 14215 13*990 ....... 7-543 14'263 . 261 27
0 là5 L.w. 12 2A.M. .. 7 1218 ..... 14 0 595 ... ... 13'620,. . ...

5 dol 5H.w 53 . . 5 1 - 6 201 15·*515 14 920 ....... 7-636 14*733 .. 20 8
do l5L.w. 1246'.m. . 7 37 i12 26 ' 17,-05 .. 5-570 .. .12 .
do 151 H.w 529 P.M. 4 49.......... .... 19: 11-765 14'820 ....... 72081 15-276 66 73
do16 L.w.+1 3A.M.. . 6!31 11 13..... 170-805 15-570 ...... ......

6 do 16iH.w 5 45'A.M. 4 42 ......... - 64 6 14-235 15-140 .. 6-864 15-758 .. 71 80
do 16,L.w. ‡ I 27 P.M 742 12 33. 13 1-225 15·560 ..... ... .. .........
do 16 H.w§ 618 P.M. 451 ... .. ... .. 14 15·535 16 760 7*148 16'238.. 5 Il
do 17L.w 1 55'A.M.'.. 7 37 12,22 .... 25--0-715 ........ 16'250'. ........... 6.

7 do lî H.w 640 A.M., 4 45 - 5 18 15665 16380 . . 7841 16·655 1
do 171Lw 1 . .. 7,30 1223 .. .. 16 -0-255 ... .. 1592 .... . .. .. .. . ....
do 17H.w 7 3 P.M. 4 53 ................ 10 17-815 18-070 8-604 16-988 .. 10 1
do 18.L.w. 2 43A.M. 740 1222 ..... 14 O475 . ...... 17'340 .. ... ... . .1 ..

S do 8 . w 7i2 A.M. 4 42.. .. ... - 25 19 17 -095 16'62) .. .... 8·916, 17062. 17, 19
do 18 L.w. Il 2 58p.m. .. . 2 3 .. .16 O-2 . 16800.......... 2...
do 18H. w 7'38P.M.j 4 40 ..... ......... 14 17 -78.5 17-490 .. 8'689 17-007 .. 32 33

Totals 14 H. wi 71!401 1 + 53 255 209-740'
tides .... 97 7.. 7033 102 30 173 3 . . . . .205-880199'-820105·877205-93592456425

L. W. 12 -100 265 3·860

1 H. +) 18 18 14·9811Means do 5........ 2 719 12 22+ 18 . 4.981. 14-706 14·273 7563 14-709 7 33 30

14 L.w. -25 19 0 276

Grand H.w 1118789-012
totals 57 .............................. ..... .............399-759777-598.

tides. L.W. 1097 8-923
Grand H.w 19 13·842'

m eans 57 .. l . . . . . . . . . . . . . . . ....... ....... 7'013 13 642ý.. . . . .
tides. L.W. 19 0 -_157_1

* Longitude, mouth river Chaudière=71° 17'-4h. 45m. 8s.=0·1980 of a day west of Greenwich.
† Moon crosses equator, Oct. 16. + Moon in perigee, Oct. 16, at 1 p. m. § New moon (Que.) 5.35 p.m., Oc 16.
Il Most important tide but one ßuring 1887, viz., evening tide of March 11, for whivh coefficient of s , mi-

amplitude is 118.
226 [1891]
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APPENDIX 13.
TABLE II.-Tidal Fluctuations at Chaudière during the Low water season of 1887,

viz, from quadrature October 9th, to quadrature November 8th.

RESULTS BASED ON DATA FROMDIRECT RESULTS OF. NAUTICAL ALMANAC
TIDAL OBSERVATIONS-(Continued). AND "L'ANNUAIRE DES MAREES."

* Eastern standard
Diurnal Inequalities. civil times of ... 6

ineridian passages + +
-imnnediately pre- V

eeding observed . ' ý i

high waters, with .e-= .a
> correspondingages

~ - ~and phases ofthec
moon. _ Ô

__ o

Feet. Feet. Feet. Feet. H. M H. M. H. M. H. M. H. m. Min H. m.

280.. ... .... . ................ 4;.
1 910 ....... ........... 12 46 .
...... '870; ..... 6 36 ........ 7.16.1 40 .......

87(1.....)0......36...........11.. .... 10 47 24.... 39 ......1'520 ... 200 ·õ60 ... 4 K 2 7
. 00 .. ... 7 3 15 7 43 .. .. .125*1 2ý 27.. .... 40 6 44 2

1-450 ... 102 585 ... .1.2. . . ..4
7 ..... .... 6 52 .... . . 811 3 10

620 . 227 555 .. .. . .12 .
. 600 . ..... 7 ... 83 ...49...... .. 2 2

1-810 . . ... 285 -660 ... .... .... .... .. ... 26-1 12 33 1
. ... 69 . . . . ... .. 6 54 7. 976 62 4

-540 . 174 665 7 2. . .I.. . .....
. 7 ..... 12 5 9133 .......... 4 51:......+5 18 71

10! ... ý 093. 4 ..0 ... .271*, 12' 261 -3 0 .. 0 3 70ý .. .. . .. .. .. .. .. ... ... ... ........ 27 ·
. -.. 650 .. . ... . ... 7 3 4 ... . 1. 1 0 .. 1. 7 717
750 . 428 543 ..... ..... 7 . . .. 1 4

.. ..e .... i<. ... 102 2
4301 . 344~~ 482 ....... 8 12. .. .7 . 7 1 .... 10 28 .... .. 1 ... 5 . .... 2 7

-4301. .. . -3441 8 .. 7 . . .. ... .2 .3 .......2 -
. 420 . .. .. .. ... 6ý 49ý 151 . . .. .. 10156l.. .. 6 5'

1-200 . -.. 28 4  480 .... ... 1 2 .2.7
. . 0. . . ..1. .. ... . .2 .2 .. .. 6.45 1 4 .... .. 6 26 541 5i 114 627 ..... ...- 6 . 3 04

130. 693 ·417 ... . . ... 12 22 .... .... ... . .
... . -460 .... ... . . 48 ... .... .. 52 .... 6 49..... ....... 6 57î 10
2-150 .... 763 333... .... 4.. . . .. .. .12 22

.730 . 6 431 20 ... 20 .... .... .... 7 511
720 . 312 -074 . .... .. 0. . . 1 . .... . . . 12 21  -

180... . 6 37 3 ..... 48 .... 7 32.6 4 116
690 . . . 227 055 . . . . .. .... 2.... .... .

1 9 1 .. 1 16

15-220 7 493004-132 . .. 6 8 ... +24 0 +12 .... 73 16 1751 067 .1
5-879 7323 =70 9 -22

Il I +22~ 17
1 2l08 «'318ý0*52 6.2 .. 1ý9jIý1 . 5 14 12 30 i 6 59 81 7

80*712 28*404....1.. 6 651...... ..... .. ... ........ ..... . .. 41441

..... ..... +3

1415 04981. ... ... 6 4. . 7270

........................... ... +2

¶T OnIy 27 tides observed at river Chaudière in 1887. Resuits here given for comTplete lunar mnonth arrived
at by assuîning that they are in general directly proportional to corresponding resuits entered in table
I. for the Graving Dock station.

[1891] 227
8-15*
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APPENDIX 13.

TABLE III.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,
viz.:-rom quadrature, October 9th, to quadrature, November 8th.

DIREc-r RESULTS OF TIDAL OBSERVATIONS, &C.

~ ~ 'i' IDiturnal

25 Inequalities.

+ 'rz É

. High Time,
r and low Eastern o

etStandard . È "o waters ob
QI served I a
t each civil C C

day. b

H. M or H. M H M. H. M. Min Min Feet. Feet. Feet. Feet. Feet. Min Min

SOct.11 H. wt 1 37 P.M.. . ..... ... . +3 .... 12-03: ... ... . ..

do ll .w. 8 33P.... 656 12 29.... 21 240 ...... -63.22

2 do 12 H.w 2 6,A.M. 533 ... .. 32 13-86 11-46 7 104.. 38 25

do 12 L.w. 9 4 .. 7.34 12 54 ... 10 1-62. 12·24....

do l2 H. w 3 0 P.M. 5 20 . . +19 14 1243 10-8 73 1158

do l2L.w. 10: 5 P.M. 7 5 1215.. 28 1'51 ... 10'92 10....

3 do13H.w 315A.M. 510... ... 23 13·87 12-36... 728 1212 .351 40

¼ do13L.w. 1055%A.M.. 7.40 1255 20. 0'93. 12·94 ..... 5

4 do13H.w 410 P.m. 515.. ... +32 26 13*19 12-26 .... 752 1267.... 40 28

do13 L.w. 1110p.M. . 7 O 1227. 19 1-44 ... 11-75 12....

4 dol4H.w 437 .t. 527... 18 1515 13-71... 782 1335.. 25 4

¼ dol4L.l. 12 2P.M. .. .. 725 1223. 16 0-84 ...... 14-31 29

do 14.w
1  

5 OP.M. 458 . 12 18 14 45 13-61 98 1390.... 8 8

do15L.w. 1217A.. . 1215 18 1·22 1323O

do15H.w .5151A.M. 458 22 15-68 14-46 806 1427 23 8

do15 L.w. 12551P.M. . 7l40 1223 ... 18 0*63 ..... 15-05 15

do 15 H. w 538P. m. 443 .. .i..-10 20 14·99 14-36 67 1483 2 6

do 16î.w. 120A.M.. . 42 1217 ... 8- 0-12 15 11 83 15 ...1

dol6H.w§ 555A.M.° . 15 14· .4· .....

do16 L.w.' 143'P.M. . .. 48 12 .. 1 10 0-57 . 1.523 12

dol6Hw 630P.M. 447 .. I..... . 20 15-67 16-24 7*51 15.81 .4

do17 L.W. 214A.M. .. .. 744 1224 ... 14 - 0·21 ..... 15.88 .

7 do l7H.w 654A.M. 440 . ... .... 21 15-68 15-89 ..... 810 1618 10 8

do17.w.! 228P.M. 34 1216'.. 15 0-30 . 15-38 2

do 17 wH. 710 P.M. 442... .. . .. - 9 25 *17-89*17'59 .... 8 9 lb41 16 9

do18L.w., 3 OA.M.i..I.. 750 1225... 14 1·23 1666 7

8 dol8H. w 735AM. 435. 21 172115·98 933 1640 8

do 18L.w. 312P.M. 737 1217. 14 102 . 619
do18H1. w¶1 752 1,.11. 4i40 +.. 23 1781 16ý79 911l 16 34 2i

Totals 14Hw 74 57 + 60 298 212D541

tides.... 1M 692310452:174l& .. !2003019452I i56t200i25 147 270 228

i..~ w3 112 04 ... 3825 25ý 4

11334 1

147 3w 21 15 181..2

Means do.....57 79 127... 14-31 13-89 7*9681l4*304 il 19 16

. 1 874

seni-amplit81de is 118.

7228 13[91...18]
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APPENDIX 13.

TABLE III.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULT BASED ON DATA FROMDIRECT RESULTS OF NAUTICAL ALMANAC
TîùAL OBSERVATIONS--(Continued). AND "L'ANNUAIRE DES MAREES."

Diurnal Inequalitieas. Etirnsadr of -M0 civil times of
meridian passages ' +
immediately pre- C
ceding observed Er

ihgh waters, with
> > > corresponding > +

Qý gages and phases "
of the muon. e m

0 ôs cc 0 r

5 ~ -cos

______ ~ ;4

Feet. Feet. Feet. H. M. r H. M. H.

21. ..........

7 8 . . . .. . . . .... .. î ..17 ..54
17 75 i 21 .. . . .. .. .. . . .

. . . -08 '54' .7 6 744 2 5
5 58 ...

5. 24 55 :
30 68 ....... .........

60 7 3
S16 55. .. j..

... .... 7126 ....' 934 . 2738 3...... .08 '37 . .l . . .. . .i 1 .
59 ..... ....... ý 14ý . ... 10 1.

.39 '56...
775 . ... ... 1029 28

...... 35 52 .
45 6 ... ........... 105W

19 '46.
-36 ..... .7 6

...... 59 '37....... .........
'51 .. . ..... .. .. il 5

...... -87 ·23.... .............
'93 ..... ..... . 5 2 2 .

821 . . .... .1

6 50 .... 120 .

36. ..... 1 ...............

~.......7 46...' 14.

7 315.... 17 .

61271
6'97~ 415 5*71 99 19.. + 12 0ý 70l11.

7 73 27

497 .97 408ý 7 6 .... 1030 10

Feet.

1 83<

1 431

1 44

68'

1 96,

70

1 231

69

33

1 01

0·01

2-21

68

60

14-80;

1·057

.8-15½*

A. 1892

+ 671
76i 4 175 6... 100 26 11 42

- 22;

+22 '
5 26 12 30-6 71 10 81-57

[1891]



55 Victoria. Sessional Papers (No. 8.)

APPENDIX' 13.

TABLE III.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,
viz.:--from quadrature, October 9th. to quadrature, November 8th.

DIRECT RESULTS OF TIDAL OBSERVATIONS, &C.

SK 'Diurnal
I eqiîalities

High 
:M

rLV. Eastern >and low
waters ob- -

e served .
l- each cmvl ý

E day. 4.o 19l d1.

H. m. or 1H. M. 3.f. H. 'M MnMin' Feet. Feet. iFeet. IFeet. Feet. Min '.%in

Oct.18 H . 752 M
j. . . ............... :................................ ....

do 019 L.w. 350 A. 1: 758 1233.......8a... *16 .
1 do 29H . W! 825A.M............................0...

do 19 L.w. 355r.N . 730 1216 M 0781. 1551........ il...
do 29 H. W 841P.i 446.+ 1 20. 17681 1690. 899 16.23.... 25
do 21 L.w. 436A.M. 51 16 096.. 1672

101 do20wi 916IA.34 440,.. .. 9 1674 15781 913 16 00
do 20 L.W. 4 P. M. .719 12,10 8 129.1545 . 1t
do 20 H. W 92P.m 451 + 2 25 17371 - 08 8*" .44, ... Ù5
do 22 L.W. 520.m 751242 17' 125 1612...........3....

1l do 21 H.wI 10 448... ... 24 1535 1410 899 1473.... 52
do 22 L.W. 510P.îM 7 2124 15 201 1334.......... 14....
do22 H.Wt 2P ... 31 19 1735 1534 88211411 .... 56
do22L.t 1; 10Â.M. .751215 13 1.51w 1584.........45....

18 do22H.w§ 1027A.M 417 10 1344 1193 . 781 1321 37
do22 L.W. 5A8p. 721 1226 20 090 1254........... 58....
do22.w' 3r.M. 55............±* 51 35 1341 1251 669 1272 48
do23 L.w. 7112A. .*819*1315. 30-024......... 9....

13 do 231H.W§ 1218 P.Ni. 5, 6..........24 11 93,l 12*171 6'63 12*40 ... * 87
do d23IL.w.i 70 OP.M. .. !.; I 0.....42. . 16; 1»09 ... 10'84 _1 2 ....
do24iH.w 12 8A.m 5' 8.....+ 7 14 l405 1296 7-26

1 
i .

do 24 L.W 7;55A.M. .747 13 7 .L.W.4720 ..147 .1258 12
14 do24H.W 1'15P.m. 520 18 1291' 1144 7 25 1l 80 .. 44

do24L.W. 818P.M. .7i 3 1167
do 25H.W 125A.M.I 5 7j-i ..... 25i 20f 12*71 11*47. 6371 11*301 ... 3 58
do 25 l. N. 926 Ai 1  81 1l 13- 5 . 22, 0-20 .. . 12*51 -3.. . 1 ....

15 do25H.w 230P.M. t 5 ... 26 9"75o9*55 564 109.
Sdo 25.w. 9 14 P. .I 6.44 12;10 2 2.... . ... 4i..

107 14r
Totals 13 H. w Tm+ 12, 86 263, 18898!

i des. 119. 14 W 5I,1. 237'8-- .... 175 67193 36 101 49 177 05 234 648
L. E 8829 293 1343

do! wS2 - 135251 P.M.. 7.807.1.3.619. 1
Means 3. . .. .... 755 1228 31 21 0960; 1.6·2.

N.B. -Maxima in whole lunar înonth indicated b y a star, thus: *, and minima by a circle, thus:
t Moon9s S. declinatin a max4mum= . 8'. Diuralmaximum inequality observed in high water

leve1s=3 *91 feet. § Moon's first quarter, Qiîebec, Oct. 23, from 0 46 p.m.

[1891]
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APPENDIX 13.

TABLE IU1.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM
DI)A OSRCTIRESflTS Oued NAUTICAL ALMANAC

TIDAL OSERAT0S-(Gontinned). AND " L'ANNUAIRE DES MAREES."

z Eastern standardi !
Diurnal Inequalities. civil times of

... ... 1meriin passages
___ ____ ~imiediately pre- r= (z

... .. eding observed
S1 high waters,with

>e -ci e - E
19. 94 . 4rre2pond3

... . , 3 ~ . .. .. .

25-63... 14 -5

.. .. .. '04 .. .
32th 2·02 .""°'0,7

Min Feet. Ft. Fet. Feet. H. M. H. . H. M. H. M. H. m. Min. H. m.

3 2 ·0 .... . 1 62 .. . . .. .. . . .. . . .7 . .. . . .

.. ........ .. ... -5 .. . l14..1.. ........ . ...... 82.. .2 1. ..1 ' .. ... ..... ... .28..... ....22... . 641 116 9
14 1-39 . '06 · i 3

18......... 2.à 2 15...... ...r 8 42 ....- 66 à 4113
19 94r. .. 4 32223.. .... ..........

25 2-1 ... 4·6 56.......44..8..........,

. .33 6 32....2 44 à: 9 1 . . .. 108
7 · 4 . .. .. -1 1 6 13... 3 13.9 32 7 19 1

32 202 71. .... .. .. ........ 12.22...

57. 0.... ,-88 15

.6 27 3 4l.... 9 54.. ........ 613 94 IL
381 2-00 ... 17 62 . . I 4'8...... .. 1222 .... ...

5 2 4 ... · 3 -35.

.. .. 1 18 . . ... .... ... .. .... r f ....
r...15 04 37 .. 647 . 62 77 IL

1 2. .. .631 44 .1.. ... ...... ... j ........ 1,230. 6 0..

7 1 '14 38.. .........6 592..556....... .2 il3 4..I+
û 16 12 35............0.l.-61 0 6 14 l

85,2 1 ... 6 5.... . .... .. 89ài0r... .
7 1 4 j 6 . . ... . 1.34 . .. 6 1

57 720 21 50 7.8 124 ... 5.........
55~ f-6 ... i. 73. . .... '. . .. 8.. .........12ý47..... ......

11 1f + 50- _

531' 22-80 686 5.44 5*6184 2'..Té 231f 9. + 24 03 174 0. 21 01

41 13104 030 6 8 ~ r f 141~ 131 174.8 17 00
41 631A91.7 0"400,6 2...4 34 4'32 ... 10 52, 129..1619 77-00fastern st
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APPENDIX 13.

TABLE Ill.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,
viz. :-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS OF TIDAL OBSERVATIONS, &C.

Diurnal
In-

equalitie-

-oHilh
S and ow atm8 watrsoow Standard.water8 ob- -

served
each civil

s.~ day.

A. M.
oH. . 1r-. M. -M. H Minr Mn Feet. Feet. Feet.

Oct. 25 L.W. w 4P.M. .. +....+25

do 26 w 3i H A.M. * ... .. ... .. + 5 21 12 21 12-09.
do 26 L.w. 10 33 A.M.. 7331 12 45 .... 24 0*62 11-59

16 do 26 H.w 3 45 P.M. 512 ......... .. • 20 11·74 11-12 .....
¼ do 26L.w. 10 48 P.M. . 7 3 12 23. 20 0-48 ..... 11-26

Sdo27 H.w 4 8 A.M. 520 ....... +..+°0 29 12-95 12-47.
do 27 L.W. 1123 A.M . 715 1227 .. 16 1-09 ..... 1186

17 do 27 H.w 4 35 P.M. 512... .. . ... 28 13-05 11·96 .... .
Sdo 27 L.W.' 1148 P.M.I.. .. 713 1215 .... 18 0-93 . 12-121

do 28 H.w 450 A.M. 5 2 ..........- 8 19 13-50 12-57
do28 L.w. 1217 P.M. . 727 1227l.... 12 0·56 ..... 1294

is do28H.w 517 P.M. 5 0. . 23 13-26 12-70 ....
do29L.w 1234.. .. .. 717 1221 21 0-81 ...... 12-45.
do29.w§ 538A.M. 5 4... ......- 14 19 13-78 12·97 ......
do29 L.w. 1237 i.M. . .. 659 1215 18 1 40 .. . 12-38

19 do29 H.w 553p.M. 516... .. ... . ..... 24 15 37 13-97 .......
do 30 L.W. 1 1A.M. . 17 1221.... 18 203 ...... 13·34
do30H.w 6'14'A.M. 5 4... .......- 13 20 14-91 12 88 ..§ do30 L.w. 130P.M. .716 1216...'. 8 137.. 1354

20 do30 H.wt 6120P.m. 450 ... .. .... . 6 14·68 13·31....
do31 L.w. 152'A.M. .. .. 732 1215. 10- 0-01 .... 1 14-69
do31 H.w 635'A.M. 443 ... .. .....- 10 24 13-30 13-311 ....
do31L.w. 210P.M. . 735 1225 ... 18- 026. .... 13-56

21 do31 H.w¶ 7 0P.M. 450 ... ...... .. 22 13·68 13-941....
Nov.1 L.W. 222,A.M.. 722 1215.... 17- 0031.... 13-71
do 1 H.w 715A.M. 4153 . . ... -21 26 13·66 13-69 ......
do 1L.w. 236P.M. . 721 1214 ... 17 0-27 . ... 13-39.

22 do 1H.w 729P.. 453. . . ... 23 14-46 14·19.....
do 2L.w. 3 9A.M... .. 740 12,26 ... 16-0-26 14-72.
do 2 H.w 755 A.M. 446 ... .......- 19 22" 12-60 12·86 ....
do 2 L.w. 3 0 P.M. .. .. 7 5 12 5 15- 0·15 1.. 1 12-75.

28 do 2 H.w 8 0 p.M. 5 0 .. .. ..... . 27 477 14-92 .....

Totals 15J H. w 93 54 + 5 353 217 -92
tides 9949 ... 80 51 109 55 185110 ... 208-95 194 30 1

L.W. + 24 0 -85 248 8-85
= 123,491

16 H. w + 2' 22' 13-62
Means do . . 5 3 7'20 1221 .. 1306 12-95

15 L.w -- 14 17 0 -59

113-0

7·06

0208-26 142 277

213-016 9 17

N. B.-Maxima in whole lunar month indicated by a star, thus: *, and ninima by a circle, thus:
Moon crosses equator equator Oct. 29th. § Moon in apogee Oct. 29th at 6.0 p. ni.

t Maximum inequality observed in low water levels1 -38 feet.
¶ Full moon, Quebec, Oct. 31st. at 4.31 p.m.

A. 1892

1

l3 5

Feet. Feet.

5.93 11-11 .... 49
34 ....

6-35 11·61 ... 30
.... ... . 8 ....

6-73 11-88 .... ,12
. ... .. 8 ....

708 12-13 .... 2

7-04 12-59 .. 14
2 ....

7-07 12-76 .... 10
. . 4 ....

7·58 12-94 .. 18
.... .... 12 ..

8'28 13-14 .. 18
. . .... 12'...

8-34 13-26 .... °> 1
14 ....

7-54 13-71 . 16

6-80 1388...3

6-72 13-72.... 13

7-00 13-75.... 1

6-90 13-79 19
................................. .... 7..
6-70 1382. 35
. . ..... 14 ....
694 14-17 3
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APPENDIX 13.

TABLE III.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,
viz :-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM
, DIBECT RESULTS OF . NAUTICAL ALMANAC
TTDAL OBsERVATION - (Continued.) AND "L'ANNUAIRE DES MAREES."

Eastern standard . -

Diurnal Inequalities. civil times of 2 . .
imeridian passages 'Z e

-- --- --immediately pre- =
ceding observed' e 6 ce-

. high waters, with . a ,
- corresponding î 1 4

-J i ;. ~ ages and phases of z c
4 3 - the moon. 3

Min Feet. Feet. Feet. Feet. H. M. b H. M. H. M. H .. H. m. Min. 1H. M..... ... ... .. + 3

... ... . 50 ..... ..... 7. 2 .... 733 .... .. .... 2 4. .... .. + 3 .7 3 4
35 47 42 50 .. .. .. .. .... .. .... ..98 .. .... 1241 .

14. 7 50 .. . . 755.. 3 2 . 7232 42 16
2'2 12 . 38 27.................. .......... .. 1 2 3  ........

.... .... 1 ...... 7 51 817 .... ...... 4 4.... ... + 18 7 î47 46
4 -10 ...... · 351 25 ... ... ........ .. .. .. .108. .. .... 1231 .
. ... '61 76 51 ... &
.. .. 16 ..... .. . 7 56ý .... .... . 8 9 .. 4 35; .... .. .... 7156 51 17

12 -45 ...... -04 '46 .. . . . ... . . . . 12 27 .
... . 37 ....... 7'50.. 90..........5 2 ... .. +00 8 2 56
12 -24 .. 03 17 .... . . ... 118 1223 ..

25 ..... ..... 56 ........ 921 .525 .... ....... *84 61 18
'52 ...... ... .... .. ..... ........ 1221 ........

.... ... . 59 .... ..... 56 ... 942.... ... 46 10 8 4 65
6 -59 '70 .20 ... .. . ... .... .. 12 1219 .... ...

.... ...... *-63 ..... ... . 7ý 50 ..M . . . 10 3 .. . 6 5 . . .. ..... 8à 0 1
6 -46 . 06 '12 50 8.... . .... . .. .

.. ..... 66 . 1024 ... . ... 6 22 .. . .. - 16 758 74 .
5 23 . 80 45 ...... 138 .. . . 1217 .... . 4 . 7..

.... ... . 138 ..... ..... 7 1045 ... 6 39,... .. . 754 77
1 1-38 . . 74 17 . ... ..... . . .... .. .... 1216 ..

25 7 29 ... 116 .6 5 .. -- 19 749 80
10 38 .... 08 16 ... 10.. ....... 148 ..... 1215.

23 7 33 . .... .. 1127 7 43 83 21
10 02. 28 0 .. .... .. .... 1216 .....

3 .. .. ... 26.... 1149 ........ 7 26 .... 20 737 85
1 80 10 '04 ... ... ... ... ...... 158 .... °.121

. .. . .. ..... 7 18 ...... .. .... 729 86î22
12 1-86 20 03... ....................... .. .. 1215.......

il . 21 .... 1234 .... .. .... 7 5 - 20 721 86
21 21 .... 24 35... ..... ...... .....168i 1215 .

...... . 456.. 714 86 2. . ..... . . . ....... 7 4 .... ... .. .... 56 ... 8 10 . . . .. . 7 4 86 8

+<56
163 10-88 6-71 4'93 3-38!122 12 .... 8025 5917 .... 95 27 18524 12345 1088

+24 0 85
i 83 17

il 0-725 0-44703290-225 71 38 ... 10 3 10125 .... 5 581 1222 .. .. 744 68-00
-171
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APPENDIX 13.
TABLE III.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESCU:TS oF Tn)AL OBSERVATIONS, &C.

SDiurnal
> In-

Tegralitie

Eastern i~~-
and ow Eastern>3

Q waters ob- Standaîd.
z served . .

each civil -. C
day. . :

A.M.
il. H . or H M H. H. Mx. Min. Min Feet. Feet. Feet Feet. Feet. Min Min

Cs Z"

Nov.2 w 8 P.M.. .. . . .. .... ....

do 3 L.w. 3 74 A.M 41 1225... 18 -0 15. 14 92. ...... 16,...
do 3H.w 825A.M. 444 . * .. .....- 28 11 13 94 14-09 . 726 14-64 .... 36
do 3 lL.w. 3 30P.M. ... 7 5 1157 . 15 0-02 ..... 13-921,............ 8

4 do 3H.w1  822P.M. 452 ... ..... ...... 23 15-67 15-65 . 7-8 14·63 ... 34
do 4 L.w. 4 1 A.M. . 739 1243 ...... 10 107 .. 14-60 ...... ..... 12 ....
do 4iH.w 9 5 A.m. 5 4. ... 9 20 15-39 14-32. 834 14-47 . . 44
do 4 L.w. 41 0 P..... ... 655 1158 ...... 20 1-12. 1427. ....

*5 do 41a.w 9 3P.M. O 3.... .. ......... Il 15-84 14·72. 813 138 . 44
do 5 L w. 442 A.M. ... .. 739 1224 . 20 1-24 .... 1460... ..... 18.
do 5 W.w 927 A.M. 445. . .... 231 23 1323 11*99 7 57 13-07 .. 36
do %.w. 430 r... 7 3 12 3 ... 14 0-821.. .. 12-41 .. . 15 ....

S do 5 H.w 9303P.M.6 O . . 14·13 13,31 . 708 1249 42
do 6 L.w. 515-A.. ... 1. 745 1240 . 23 0·84 ..... 13,29 ...... .. ....
do 6 H.w 1010 .N. 45. .. . 19 11780 1096 . 01 12»24 .... 55
do 6 Lw. 5 0P.M.... 6 50 12 7. 14 094. 1086 .... ...... 22

*7 do 61H.w 1017P.M. 5l, 20 14-77 13·83 ..... 7-15 12-56 .... 61
i do 7 L.w. 6 8 A.M. ... .. 7151 1243 .. 4 0 -8 0  ... 13·97 .. . 25 ..

do 7 H.W 11 0A.Ml. 452 .. .. - 2 251 12·38 118 ...... 738 12-43.... 64
do 7 L.W. 5 47 P.M. ... .. 647 12 5 15 1-52 .... 10 86 26....
do 71M.w 1  5 P.. 518 ... ... 23 14'81 13-29 .... 7-41 1212. 65
do 8 L.w. 6 57A.M. .... .. 752 1253 18 1'18 ..... 13-63 ..... .. . 17..
do 8 i.w 11i58A.M. 5 1 + 50 28 11-88 10-70 7,03 11-74 . .45
do 8 L.w. 7 5 P.M. . 7 7 12 47 .. . 21 1-12 ...... 107 ... .. 39....

*9 do 9fH.w 1245A.M. 540 20 13;00 11-88 ... 6-23 11-49,. . 16
do 9 L.w. 8 8A... 723 1230.. 19 -015 ... 1 5 . ..... 33....
do 9 H.w 11 M5 7 ... .. 1 25 10-04 10-19 . 565 1l 47. 2
do 9 L.w. 8 40 P.M. . 725 1219 ..... 19-0-02 ,.. 10-06 .... .....

80 do10.w 134A.M. 4 . 25 12-44 12'46 ...... 5·91 11·75 ... 7
... .. 7321253 .. . 20... ... 12-30 ..... .... 27 ....

j.do l0 r.w. 9 6A.M. .. ... . ......... 0·14 .. .... . ............. ....

123156
H. w + 121 0 50 31518932 

Totals 14 tides.. 13556 .... 7032110 3418627 ....... . .. 178-97 193-60 100-01178-99 277 551
7L.W. 7724 66 250 10-35

14 H.w. + 50 21113-523
Means do 3 7.23 1226.. ... .. 12-78 12-91 7·14412-785 19 39

14 L.w t- 11 18 07391
H.w. + 201 1229¡808'76

Grand totals 57 ...... .. .. ..284 45 430 44 720 30 .. . ........... 763-89775-78426 -06764 -55 8001746
tides. - 2131016 44-87

L.W.
57 H.w. +17 1914-189

Grandneansdo 0 726 12251..... 13-40 133 7·47413-413 14 31
57 L.W..-7 i 18 0 484

N.B.-Maxima in whole lunar month indicated by a star thus: *, and minima by a circle. thus:
234 [1891J
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APPENDIX 13.
TABLE III.-Tidal Fluctuations at St. Nicholas during the Low water season of 1887,

viz. :-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM
IhRE1cT RESULTS OF NAUTICAL ALMANAC

TÎnAL OBsERVATIONS-(Continued). AND "L'ANNUAIRE DES MAREES."

Eastern standar. civil
Diurnal Inequalities. times of meridian .

5 assages immtediate- or
-ypreceding obset v- - 3

-e edhigh waters,with - d

corresponding ages .
-> and phases of the 3

"0 moon.">

Z 0 ID

Min FeeFeet. F Feet . H. M. H M. H. m H. M. H. M. Min. H. M î

... ... .. . . .- 20 .
. .0 .F . H... ... ..H ... ....H..

.... 83.. ... ...2.·34 .. ... ... ...... ... .... . . 1215
28 17......... 7 5 .... 1 20 ......... 825... 19 7 5 86

1 73 60 01 . . . ... ... ... ... 17-8 .... .. .1216 .....
46 105.........638... ..... 1 44 .... i 841. 657 24

28 '48 16 ... .. .... ... ... .. .... ...... 215.....
45 ..... 0 ......... 657 .... 2 8' .. .... ... .. 856 .... ... - 19 648 82

.... 1 45 ...... 21 58 ...... .... 1 ... ... . 1216 .....
26 .... 12..... ..... 630 .... ... .... 2 33 . . 912............ 639 80 25

2-61 . 56 '82 . 1216.....
21) ... 42 ..... ..... 628 16 2 59 .928... .- 16 629 76

90 49 58... ...... ........ .... 198 ... .. 1218 .. ...
37 . 02.... .... 6 6 ...... .... 3 4. 946 .... ... 622 73 26

2*33 .. 07 25-. ... ... .... i...... . 1217 ..... ... ..
33.. 10 62.... 3 50...... .... 103 ... - 13 613 69 .

2-9 4 32 .... ... .... 1220........ ......
36 . 14 61 .... 4 16. 1023 .... .. .....6 7 64 27

2-39 . 2.. .. ...... ..... ... .. ... 1221 ..... ... .. .......
38 ...... 72 ... .. 6 17 .... 4 4.... 10 44 .... .. 5 6 1 59

2 43 ...... '03 31 .. ... ... ... .... . 1224 ... .. .... ..
34 ..... ..... 556 ... ... ... 5 il 8i . . 59 55 2S

... 2 93 .. .. 3 8 8 . . . . .. . . .... .... ...... .. 12 2 . . .. .. .... .2,93 38.. .ý.I . . .

6.. 06 .. ... 622..536...... 5 1135 .... .. + 9 5 59 50
1-12 . 80 25! ......... .... 228..... .1232 ..... ... .. .......

17 1-27 ..... ..... 643 6. ... .... 6 2 .... 12 7 .... .. 6 5 47 29
. 96 58 -02 ... .. . ... .... . ..... .... ..... .. 1236 ... .

11 . 13 . 646 6 29 ... 23-8 1243 ... +28 614 44
... 2-40 .... -26 -28 ..... .... 12 .... .... ..

13 ..... 6 80:34.. . -16 .. .... 63. .... ... .... 6 55 ... 125 6 301 44 80
13 ... 24*8143 I.. ... .................. ..... .... .. . 2 ..... .. ... ....... ......

134 36  + 37
426 26-46 4-75 5·15 4-43 90 481... 27 5 30 3. + 12 0 18558 .. 8928 913

446636 -- 72
+ 18

301 1·764 0-316 0 629 .... 3 52 4 18 ... 1028 1224 .. . 623 6521

2 367 036 621 2 41
- 14

1 20 ~+ 210 ý9 0
1348 74S94 2534'19'67 19·13 396 21.... 208 20215 20 . . 45920 721 2 .. .39540 4144

-197

I~7  ~ Ii + 19
24 1·29 -44! -34 .34 657 ... . 71 26 71 26 ... 8 4 12 656 72·70i- 1

t Moon's N. declination a maximum=20°.-39'. + Moon's last quarter, Quebec, from 0 -02 p.n., Nov. 8th.
[1891] 235
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APPENDIX 13.

TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of
1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

Hi h
and 1ow

waters ob-
served

each civil
day.

Oct.11 H.WI

1 do Il L.W.
do 12 H.w
do 12 L.W.
do 12 H.w
do 12 L.w.
do 13 H.w
do 13 L.w.
do 13 H.w
do 14 L.W.
do 14 H.w
do 14 L.w.
do 14 H.w
do 15 L.W.

'do 15 n.w
do 15 L.w.
do 15 H.w
do 16 L.w.
do 161H.w

J do 16,L.w.
do 16 H.w
do 17 L.w.
do 17 H.w
do 17 L.W.
do 17 H.w
do 18 L.W.
do 18 H.w
do 18 L. W.

_ do 18 H.w

DIRECT RESULTS OF TIDAL OBSERVATIONS, &C.

ô ~Diurnal
SIn-

3equalities.

Time,-i
Eastern

Standard. -0

o o

A.M.
H. M. or H. M. H. M . .!MinMinn Feet. Feet. Feet. Feet. Feet. Min Min.

P.M.

t 244 P.M. . . . 28 .... 13·332 .. .... ....

10 7 P.m. 7 23 1223. 20 4-216 ...... 9-116 . .... .
3 7 A.M. 5 0. .. .. |... ... ... 2 14-96110-7451 9-0431030 .... 37

11 7A.M. 8 0 1255 .... 19 3-570 ...... l 391...... ......
4 2 P.M. 45 .. . .+31J 21 13-517 9-947..... 8 -90810·678.. . 35

1127 P.M... . 7 25 1226 . 19 3·567 . .. 9950 .... ..... 6 ......
428 A.M. 5 1 .. .. .... 24' 14·99211-425 ...... 8-97810-981 .... 39
12'32 P.M. . 81 4 1251 .... 20i 3-407 ..... 11 585 .. ...... 14 ....
519P.M. 4 47 .... +12 27 14'37210-965 . 921911-331... 44
1239 A.M.. 7 20 1211 ... 18 3·702' .... 10-670. 4 ......
530 A.M. 451 .............. 22' 15-80712-105 ..... 9 442i 800 .... 51
141 P.M. i.. 811 12142.. 17 3·382l. *... 12425. ... . 20....
612iP.M. 431 ... +12 20 15-38212-000 .... 9-58512·217 ... 41
1 42iA.M... 7 30 1220 .... 22 3-570. .. 111812.......... 19....
632 A.M. 450 ... .......... 17 16-20012630 . 970412-437.... 18
220 P.M.. 748 1220 .. 18 3400 .. 12800......... 18
652 P.M., 4 32 . .. ... .. 5 171 15-90712-507 . . 9-54512663.. . 13
253A.M... 8 l 1225 .. 14 3·027 ... . 12880' .... .. . 8....
717 A.M. 4 24 ............ 21 15-49124 ...... 33913002 ....
313P.M... 756 1225 12 2-647J..... 12*845. . ...

§ 742 P.M. 429..... ... 5 18, 16-46713·820 .. .. 957213363 .... "1
339AM . 757 1230 13 3132. 13335 .... 4 ......
812 A.. 433........... 191 16·58713455 . 10-20713741
3'54IP.M.'.. .. 742 1218 .. 3,542, . 13045. ...
830 p.M. 4136 ... .. ... . -18 16*18670*15-128 10956*14019 8
4 2 A.M. .. !.. 7150 12|14 .... 15 4-350 .... -14-320 ..... .... 12 ......
844lA M. 424 20 17-93213-582 .. 11 27413 926 ....
441P.M. . 757 1224 14 4'272 ...... 13-660 .
98P.M.427 i.. .. .... ... 2 191 4 . - 6.. i 2' 19 1412i14*140 .... 11.08513,766 .

Totals 14 H.w 9135 +62 284,224698
tides. .. i 8615 .... 6520109 417424 . . .. . 174·914 169 834 136'857174*244 121 327

L.. + -232 49·784

14 H.w - +12 20 16-050
Means do.............. 440 747 1227 . 1... .... 12·49412 131 977512444 9 23

14 L.w. -- 12 17ý 3-556

N.B.-Maxima in whole lunar month indicated by a star, thus: *, and minima by a circle thus:
t Longitude, Pointe Platon = 71° 51= 4h. 47m. 24s. =01966 of a day west of Greenwich.

Moon erosses equator, Oct. 16th. § Moon in perigee, Oct. 16th, at lh. Om. p.m.
New moon, Qué'bec, at 5.35 p.m., Oct. 16th. I River very rough owing to north-easterly gale, was

washing over gauge and prevented accurate readings being made.
** Most important tide but one during 1887, viz.: evenng tide of March llth, for which coefficient of

semi-amplitude is 118.
236 [1891]
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APPENDIX 13.

TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of
1887, viz.:-fronquadrature, Octuber 9th, to quadrature, November 8th.

DIRECT RESULTS 0F RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

TIDAL OBSERVATIONS-l(C0ntinued). N UIA L A A
AND "L'ANNUAIRE DES MARÉES."

É astern standard[ C0
Diurnal Inequalities. civil times of reri-i A 0

dian passages em- .
. .. .... ediately preced- . . . .

.... ing observed high... .bc .
'-~ -~ .~ , ~ waters, with corres-

. .. ponding·age4 and.... -1 >37 .

.) e . . 0 0 3 .D .96. .

-~ -~ ~ phases ofthe moon.e I

25 .- . . . . 815 .

.in -62e .. e. -241. -30.. .. .. . M .H M n .!

40 ... ..29 ...., . .. 8 38.. .... .. . . .. + 3 .
... ~ ~ ~ ~ ~ . .1 -435 ... 23.49 .. . .

3 1 ... .. .'32 ..... ..... 8 22 6. . . . . . . .12 i - . . . . . .
.. . · 42 . 6.. . 14 . 41.. . .. 4l :* . J * 3 1 . , . . . 74 - 3

22 , 4 .35 .7 -1 8 .... .. 3 .... .. . .. . . . . . . .. .. 1 4#
.... 818 . 119 220 .. ... 2 * 4 ... ýý0 -8 * '2

... ~ ~ '0 0 -2 3 .. . ·5 W-2 ... . .
5 . . . .. . - 7 ... .. . 8.ý .. . ... .. . .. . .

, .' 415 ... . 0 6 -33 ... .. .. .3 . . 1 . . . . . . 8 81 4
0 6 . . . · 3 0 . .24 ... . . 8 18 . 3 . . . . . .. . . .. 2 3 ; . . . . . .
.. ý.·9 ... 2 ... . .23 8361 .. 122 - 5 1 . .
. ... - 48 ..... .. 69 . . 8. ... ... 3 ý .. .. ... . . . .

. .2 2 . . 3 4... .. ....

12 2... . . 4 1 .... .. . 8 1 . .. . . . .. . . 1. . . .. .. . .. .

. .- 3 .. - -2 .. . ..-. .. .

4~ .. . 2808 .... .... 8... .
.. , 673 ... .... .31 -093. .. 8. .5

Mi Fet ee. et.Fet.H159 ~H f . . . 28* H. .. . M2 Mn. H.M

5 ~~...... .. 73..... .......... .... ....3Y..L.. ... 7 3 ... +. ............

10 1 . .. 0 .... ..W W ... 75 . ... . 23 ....

-480 ...... -8 ... .. 9.... ... .. . .29* .. .

12 351 378 .. *14....~ 1 . ..7. ....... ... . 1222 . .. ..40 ... . .....
1... 4 ... .... 815ý.... ...... 18 54310.... . 31....9 

818
6 11

2'03 ... 749 « 8 i.. 8. 4... . 1 j( 02 <** 12 2 .....
1435 ~ .~ 469~< ~1................................2

3.........8..... ..... 8 68 ...... .9 8. 8 2 123 Ù4
231.. 18 * 03. . 4... ......27..1' . . 122 3 2 :

202 . 1.l 808 ..... ...8 é13:... 9 38............6.12 . + 1 83 2!116
488 19*'........ 1910... 12 221

51 ..... 149 .... 1 1............ýé - *1

1aser st an1d8 a r5 d 671

220 12 >950ý 4 35 31 M 4(ri.2.11.28.+24..012.01........1.175i.0.16.3.114

ponding e0 ai 1 2 
. .. . j. + 34

975 ... ..23. .612124629
a....85...8.6712 18 3 48. -6 . . 87231°39

120*.1234478

20 83 46 228 881l 2 1 3 ..1 .. . . +

. 12137

4..80...88132'.....4321. .. . . .. 7 8 1,14
.738 . 318 *093 . . . . ... 12239 . ..

8441 26195 10 ..... 1162 5

90 7 . . . <3' 8 8.. 543 .. ... .... 82 35 6 S
1~ .. 27.1j . 9 15 .71229 .. 7.

19 436 82 .. 6 1 < . +657< 3 1
220290 34340472158...+2+ 12 0........126 .

10 41 7 .... 7 I. . - 2 8

< 11 75..12122 .

16 025~031'026031 81 ... 10 2 l~ 4........ . 123 21 81 85

51~ ...- 63 . ... . . 1
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APPENDIX 13.

TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of
1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIREcT RESULTS OF TiDAL OBSERVATIONS, &C.

•~z Hih Tie

an low Eastern5

waters Ob- Stndrd
tm servedi

M.each cmvl Ceo5 o.
day. 1

toC 'A. M.
H. M. Or H. M. H. m. H. M Min. Min Feet. Feet. etFe.Fe.

P.M.

Oct..18 . w 9 . .... .. ... 2 . . . 2 ... .. .

¾do 19 L. W. 5 18 A.M.. .. 8 10ý 12 28 .. 13' 4-130 .. ..
9 do 19 H.W 9 36A.M. 4 18 .... .... . . ... ...... 20; 17«112 12-982.... i 1 62

do l9 L.W.! 5 24 P.M. .. 7ý 48: 12 16... 2,5 4'1021 ... . 1 -1
do 19 H.w 9 52;P. m. 4 28 .. . . . - 3 21 18'37 1-5
do 20 L. W. 6 1 A.M.. . 9ý 12 31 .... 14i 4'-292 ...........

10 do 20 H.wi 10 23A. m. 4 22 ........ i ... ... .. 151 16-9621 1i2- 670'9 3-2
do 201L. W. 6 1 P. m. ..i ... 7ý 38 12 8 ...... 12 4 477 .... . 1 -8 ,..
do 20 H.wý 10 31P.M. 4, 30.... ... .. - 8 1 '7 36931
do 21.L.W.1 . 651A.M.. .. 8 2 12 3 .,. 16 4·400 ...... . 1 70.

11 do 21 H.wl 11 91A.M. 4 k8.... .. . . 14 16-5871 12-187 ..
do 21IL.w. 6145 ýP.. ... 7 K6 12 10 .... 21 4·9671 .... .. 1 «2
do 21 H.W 111 P. m. 4 4...... . ..- 18 25 18-1021 13 - 135 1 ý1 1
do 22 L. W. 7 41 A. M. .. 1 ... ! 8 21 12i 221.. . 17 4''4471 ......... ...

11 do 22 H.w§ 11 4L A.Mb. 04 1 ... .... .. .. . . 1 447 1 -5
do 22 L. W. 71181 P.M .... 7 37 12 36 ..... 11 3'412 .. . .. 105 ... . .
do 23 H.w 121171A. M. 4 59. ... ... ... + * 54 18, 14-«607 11-195... . 8M6 1 30
do 23 L. W. 8 431A.M. ..- ... * 8: 26* 131 8 ... . 16 2·457 .... ..112 50....... .18 do 23 H.w l 125 P.M. 4 42..- ....... . 21: 13-«237 10'-7801 ....852 1«0
do 23 L. W. 8 33P.M. .... î 11 59. .. 4 3-357 .:f ý. ....
do 24 H. W 1.4 A. m. 4 51 ... .... .. . .. +0 00 7 15-382ý 12-025,. ... 904 1 70
do 24L. W. 9 8 A. M.. .. 8 4 12' 51 ..... 24î 3-*882'....... 5 ...14 do 24H.w W 2 15 P.M. 4 47.. .... ... . ..... 161 13-637 9·:755 1 -6
do 24 L. W. 9ý52P.M . ... *7 37 12ý 25 ... . 26 3-247.. . 039

d 25 . 240 A. M. 4 48.. .... .... i... ;+ 25 1 1 -4 10-600... . 98 1 035
do 25 L. W. 11 01A.M.. .. 8 201 12 506 .. 151 2-3671.... .. 1 -8

15 do 251H. W 330P.M 4 30 ... .... ... ... .... 8-* 27 11-2974 8'930

do ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ et Feet.1!48P .... 7 1ý112 2 3 110 .Feet.

1 28

10 932 1363

Toa14 065 .... ..2 ...79 3

tide 5q 11j P- 174 57 ... ... 201 79 15225712-8 5 1... .7 ...... f
IL.~~ .. 10-95 13·5345167

an1 7w 70 .. .. ....2

30 ~ ~ . .. 11-023,U 67 12·678

e a e r. .b- .. . .ta ...54i 129

tMxiu sevdira inequaîOt obevdi ihwtrlvl=»0 t

~ each.c.v.l10·765_12-115

doax4mHm di inflait M. iM. flo M.e YIn.2in :J et» 13et. Lt. ..

dMoon's 19Lw. qualter, M .8e ) O 10. 12r, 2 13 14.... 8'58 11-3

130150....... .....

IPM38 2 .. 12.47...2 8 '52 1-0
do 2;H.w 1031P.M.4 30....4 1818~l0 1393.880....56 . .0..

91AM.4 8 1 158 118.1..1.9014 12·790~ d2lLw. 1 645.M.........3 1210 1 467 11'500..... .......
do 2 H.ît 119 .M ~...........K 18 5 1802 ..1 . .. 8-846 10-56

do 2L.J1 40AM . 82l~12 2k . 7 447 10390 .............
Iii o22.w~114A.> 04 I . 1 1497 .0.. 96.7982 10-350

i do 25L.W. 148P.M. ....... 7 18 1215. .. 21 23137 80....0.. .. .. ..

ot2 4xH.w =-122 M 1......+0 79~ 73 215·2794 504109

ti dos 24M..w 5 110 32 . 17 5 .... ...... .33 . 1 5 57 16 852 8256 15 2
d24L.w. 

1
0 4-'2 25 245 51-676 130.....

d13.5H.w *~.. . + 26 18.153100 782135
M asdo 1 . .. .. l O... 4 83 7 5 12530 ... ... 1 . .3 1 712 12·08.9-66. 11-86

14d 2 L.w. 4'.M.- 8 ~ 1 23791......

Tot s first 12re,2Qeec)Ot 23rd,+from23.46p.m

[1891J
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APPENDIX 13.

TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of
1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM
(ContInued) NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MAREES."

Eastern standard 'C
Diurnal Inequalities.O civil times of

nmeridian pass-
ages immediate- e 1= O
ly preced ing Ic b

à) ~ observed high -U e r
e waters,withor-, C

responding ages 1
I and phases of 0 r.

.2 ~ ~ ~ the moon. o c 5:

lMin Feet. Feet. Feet. Feet. H M . M. .. . H. M. H. m. Mn H. M. t

.. .... . .. * 1. ... .. .. .... ... . ....
142

9 30 153 '134 748.........i 48.. 22 18& . . '2 . .... 7 48 . ý. . 1. .. 1 48 . . 7 48 116 9
10 ... ... 1-245 .... 15 132... .... .. .... . 2-8 .. 122
.. 21 15 . . -190 . .35 ... 217..........958 ... - 6741 13 4

6 ..... 1.395 . 052 271 ....................... 1222....
S31 23..... .815 7'3 4. 2 46 ... 1020 . 734 108 40

208 '043 195 4 .. .. .... . 1221 .
742 30 . . 7'16 9 315 .. .... 1041 ... 26 101

12...... 1583 .... 067 -356 91.. ............... 1222.
44! 2S'.......'567: 72 1'.. 3 il 314 i. 4 2 . . . 5 7 ... ..... 7 2 1 .. 3 ,3 .... 1 1 3: ... ...... 7 20 94 1

16......1515 . 258 563 .12 .. . 1222 ......... .. ...
45 12 .. 520 .... 77 5 412.. ....... 1125. 51 713 6

.. *3-605 . I'087 * 619i.. .. 6 . .. ..- ...... .... i.. 122 .
44 14. 1-035.. . ...... 47 2 3 4 39 ... 11 148 ... 7 9 77 l1%
... ... -1 1-092 193.... 3 ... .... .... . 1225 .
49* 92 ..... 955 . . . . 7 11 .... 5 61.. ... ..... 1213 +. 2 7 7 68

17 ... .... 1370 . 074 '094.. .. 2 .1227 .. 1 7 .
... *78 69 ... 900 2 . 752 0.. .. j 5 33 9 12 40 ... . 7 60 18

9 . .. 2.1..... 502 419.... 21 .. .. .. .... 6-8.... ... 12-3 ......
52 . 525 .... 7 25* 60 559 .. 68.. 1 . +14 711 52

745 . 168 228 . 14 .. .... ....
271 26 635 212 752.... .6 23 1!44 i.21 46 14

° f1 ... .... -210 ...... -64 212 6..4. 14 ... .. .. 7-8 .... 1240 ..
.43 25 ... . 880 ...... 7 52 ...î648 . 224... . +34 7:36 41« -

18...2550 ..1...0.8..24418 ... ~..... ...... .0.. ........ .. ...... ...... .....1244.............62 52... 230 ... 8 18........712 3 8 ... ...... 756 39 15
47 ... ... 2703 . 261.. 1 .. .. .. ... 88...... 1247. . .. ... ...

10810
+48 0 +5

248644 696 21·684! 7 499 6-289 3-685 98121 .... 27 37 321 4 =156 10 174 40 ... 9629 1001
-18

1.5, 05361 0449 04 12 +17
18 50 53 0 9 04263 734 . 36 4 35V.. 12 7229 .. .. 7 25 77 -00

61
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APPENDIX 13.

TABLE IV.-Tidal Fiuctuations at Pointe Platon during the Low water season of
1887, viz.:---from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

High
and low

ç waters ob-
served

3 each civil
E; day.

-X

SOct.251 L.w.

'Oct.26 H. w
do 26 L.W.

16 do 26w H.w
do 27. Lw.
do 271 H. w
do 27î L.W.

17 do 27 H.w
do 28 L.w.
do 28 H.w
do 28 i..w.

18 do 281 H.w
¡ do 291 L.W.

do 291 H.w
do 29 r..w.9 do 29 H.w

k do 30 L.w.
do 30 H.w
do 30 r.w.

'20 do 30Hw
do 31 L.W.
do 31H.w
do 31 L.. W.

21 do 31 H.w
Nov.1 L.w.
do 1H.w
do 1 L.w.
'4do 1' H.w W

k do 2 L.w.
4 do 2'H.w

do 2L.w.
23 do 

9
H.W

Time,
Eastern

Standard.

A. M.
H. M. or

P.M.

10 48 P.M.

4 5 A.M.
12 3 P.M.
4 55 P...

12 23 A.M.
5 14 A.M.

12 53 P.M.
5 39 P.M.
1 20 A.M.
6 4 A.M.
1 50 P. M.
6 35 P.MN.
2 8 A.M.
6 48 A.M.

† 2 10 P.M.
t 7 6 P M.

2: 50 A.M.
7 22 A.M.
3 2 P. M.
7 31 P.M.
3 30 A.M.
71 51 A.M.
3i 40 P.M.
8 l P.M.
3 57 A.M.
8. 31 A.M.
4ý 61 P.r.

-81 411 P.M.
4! 381 A.M.

.9 3A.Mr.
4 31! P.M.
9 141 P.M.

cIbc

H. M. H. M. H. M. Min Min

................. +25....

517 ... .... ....... +35 19
7 58 12 50. 21

452 ..... 28
.. .. 7 28 12 19 .... 20
451 . .. 6'*32.

7 39 12 25 20'
4 46 ... .... . . .... :....-' 22

7 41 12 25 . 17
444 ... .... ... . 6 20

.. .. 7 46 12 31 .,.. 17
445 ............. ... 21

... 71 331 12 13 .. 19
4'40 ... ... ... .... -19' 23

.. 7 22 12 18 .... 13
4 56 ... ... .... .... 20

... 7 44 12i 16.... 16
432 ... ..........- 25 18

.... 7i 40 12' 9.... 18
42... ..... .... 19

. 7 59 12 20 ... 17
421 ....... ... .... -10 22

7 49 12 20. .. 15
4 î31 .. .... ... ... .... 20
.. 7 46 12 20. 17

4 34 ... .... . -20 22
. 7 351 10 ... 15

201
. 7 57 12 22... 15

4 25. -17 24
. .7 212 11 ... 14

4 43ý .. . . . . .. . .. .. . . 20

Fetv et t. Feet Fet0.

-z.

Feet. Feçt. Feet. 'Feet. Feet.

21371 ....... . ...... ......

14-000 11-863 ....... 7»794 10619
2·832 .. . . 11-168 ...... ..

131171 10-285 .. .. 8227 10·771
2-852 ... . 10-265 .. ...

14-217 11-365 ....... 8-578 10-801
3-502 . .. 10-715

14'362 10-860. 8....8933; 10961
3-402 ...... 10.960 ...... .

14-712 11-310 ....... 8-943 11-263
3-*222 ....... 11-490 ......... .. .

14-512' 11-2901 ....... 8979 11·383
3-352 . 11-160 ..... ....

14·942 11·590 ....... 9·434 11-494
4-022 ..... 10-920..

16-327 12-305 ... . .10063 11-621
4-482 .. . . 11 845 ....... .....

15-897 11-4151 ... . 10'122 l-721
4-040 . . ' 11-857 ....... .....

15-807 11-767. ... . 9-595 11·788
3-362 ... . 12-445

14-442 11-080 .... . 8-891 11-876
2-542 . 11900 ...

14-622 12'080 ... . .8591 11 996
2-642 . 11·980

14-6671 12-025 ... 8779 12 079
2-837 . .. 11830

15-317 12*480 ... .. 8·735 12 070
2-562 . . . . 12755...........

13-777 11215 8 569 12-100
2-477 ....... 11-300

15-607 13-130 ....... 8-822 12-310

Totals 15J H.w 112 59 +41 350 236 -325
tides.... 751 +48 075 11115 25185 9.............186060172'590143-055184-853

L.w. 123 1 -97 254 48-128

16 H . W 1 +20 22 14'770 1
Means do . . 4'1ý 7! 421 12 21 ... .... l . 11-629 11-506 8-941 11'553

15 î..w. -16 17 3209 I

N.B.-Maxima in whole lunar month indicated by a star, thus*: and minima by a circle, thus°:
t Moon crosses equator, Oct. 29th.
t Moon in apogee, Oct. 29th, at 6h. Om. p. m.
§ Full moon (Quebec) Oct. 31st, at 4h. 31m. p.m.

240 [1891]
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APPENDIX 13.

TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of
1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS OF TiDAL OBSERVATION_< n
(Continued). AN

Eastern
Diurnal Inequalities. civil ti

. dian p.
-_ M - mediat

E ing obs
waters,

> > > respon

and ph
;z moon.

.EMin, Feet. Feet. Feet.'Feet., H. m. C) H. m

25 .. . . 8... .. .. 433 ... .. . ... . . . .

1.......1.100 ..... 351. '030. ... .. 5.. ......

... 1 .1 6 ... . -65 ..... ..... 8556 .... 819 1
5 ... 15 .. -35 150 ... . 5.. .

0 . .. .. . 858

2 . -30 ... . °·010 * -302 ... .. ...
. - 6 .. - . 1- 0 ..... . ... .

12 . . . · 0 . 0 6 ... .. . .... .... .

. .13 18 ... -130 . .... ..... * 9 12 .. . . . .
5 ... .... ·430 .. . 455 1 1 ... .. .... .... ..
.. l1 5 .. 670L'..... .... 9 4 .... 944

n . 1e385. 69. - 9 e12H. . .
... 22 2 ...... 460 ..... . 2 9 1 .... .... ..
24 1 ... .... -8430 ..... 8059 -100 . .. .., .. .... ..

. .4 7 . . 442'1..... .. . 56 .... 1 26&
17 .. 090 ... 527 0 .. ....

. 19 1 ... .' 64.... 8 4 . . .

8 ...... 1435.. .3·50 '08...13..

21 0 . 820... . 843 ... 11 8
2 3 0 . . 300 120 ... .... ....

3...3 0 ... 00. 842 2
13 18 1... .. 8 083.. . .. 5... ..

.. 1 1 . .. -195 . ... 8401 .... 1151
il 650 ..7 044, -009 ... ... ....
22...2 12 3 5. 7. ..9 .... 828 .... .....
S 2 1-540 . ·166 -030... ....

2 . -085 ..... .... 827 . .. . .... 36
18 ... 1 30 ..... 253 .210.. .. . 1

13 ... .... .......... 815 .......

146254 14710-6235950 4 5101·709140135 . .41
+ 12! 0,
'80i41

10 16 9 0 -708 0 -397 0 -.3010 -114 84 ... 10 5

SULTS BASED ON DATA FROM
NAUTICAL ALMANAC

D "L'ANNUAIRE DES MAREES."

standard'a •

nesof meri- . 8
asages im- Þ1

ely preced- T+
erved high >

with cor- zs
ding agesases of the

5 0

S H. M H. M. Min H. M. t

. +34. ... ..
3 5. +3 820 40

9·8 1241 ..............
7 8 57 . .. 436 . . .... 839 12 la
.. ... ... .... .. 12 37 ... . . . .

.513 ... .. +18 854 46
1018 .... .. 1231 . -

8 4 544 .9 3 51 17
211...' ..... . ... 12271+ Ô. s....... 8... ........ + 0 99

... .1 8 . 12'23
9 23 634 .... *911 61 18

.. .... 1221 .
655 ... .- 10 9111 65

..12·8 ... .. 12191 ... .
10o 5.... 714...... . 99 70 19

.. ... ... . . .. 12 ,17 . .. ..
.. .... 1.. 731 ... i..1-16 9 5 7

.. .. 3 -8 .... ...ý 12'17! . . .. . . .
10 471 .... 748, ... .. ... 9 11 77 20

. . .... .. .. 1216 .à
. .. .... 81.41.. .. --19 8ý56 8
. ... 14-8 . .. 12115 .. .. .
1 29 819 ... 1....... 8 50 83 î 1

. .. . . .. 12116 ... .. .. à.. . 83 ..... 20; 8441 8
.. 15-8 ... .. ° 2141. .

.. 3 ... 49 ..... ... 83 86 i8p
.. . . . 115 .. .

.. .. ... 9, 4 ... - 20 8128 86
.. . . 16 *8 ...l1.. 1 15 .... . . . ......

.. 59 .... 1 9 19 ... .. ... 82 b6 ta

59·34ý .... 11351185:24 .... 14136 1088
+24· 0ý -85
==83· 14

+19
10« 27.... 7 12 22 .... 8 51 68 -00

-171
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APPENDIX 13.

TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of
1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRFCr RESULTS OF TIDAL OBSERvATIONs, &C.

5é Hi h~.ladjw Eastern j ~ ~andao~ atrs .JStandard. 5 . 0 ~ o~8 waters ob- j0C
served .

z -2 each civil
day. ;z Z 'e

A. M.
H.M or H. M H. NI H. 3 Min. Mini Feet. Feet. Feet. } cet. Feet. Min

P. M.

Nov. 2H.wi 9il4 P.H 1 .... 15-607 . ..

Nov. . L.w.......
-NOV.3,L. W. 5 . ,1223 ... 1 1 2*87.... 275 . _ .

dý)3l.w 3' 3  -*27 24 1 *1 12»060 .... 9340 12-280ýd4 3 H.w 937 0 14
do 3 -. w. 4 4 542 . 11375.....6

24 do 3H.wl 937 P. m. 201 16477 12935 «780 1212 ....
do 4È) 1.w1. 1 . 102 il ....
do 4H. 5.36 5. 3
do 4 L.w. 529 P. 7i1154 19 4192. 11305

25 do 4Hw' 10 6 P, 4î37 . . . .20: 16542 123 50. w..)78.3 il 832!
do 5.L.w. 619 A . 8 3 i à i 10' 3542 13....
do ?H.w 1045 A.M 4126 . 17 14217 10675........9199 11635..
do 5%L.W. (É 4 P. 7i19 12 3 21 3222. ....... ...... 18

26 do 5.w 1048 P.m 444 30 15092 118708
do 6

1
î..1 650 A.M 8 2i237 . 16 2672 ..... 12420..........L..w

do6H ! 1:5A. 45 .. 7 2.3 13 *097~ 10 -425 8! 8565 11 *356 ....
do 6H.w A .413
do 6 L.w. 12 1 3102 . 9995.............. 26

27 do 6
1
H w 1 P m 5 1 8 22 18. 2.w. 8 22

do 71L.w. 738 A. 7 . .. 19 3292.. 1 27
.do 122H.M124do 71H-W 121 P. + 4 . 24 13587 102.5.....044 11195

d71L. W.I7111 ... 20: 30.....q5..... ........ 26
28 do 8H.w 1223 A.M . W26 15707 12105.......8993 10973

do 8,L.w.j 830 A.M 8 7 1240. 17! 34121.......2...........
do 8H.w 433 . . .+42 25 12917 9*5058
do 8iL I 8,32P..M 2. l2ù2. . 17 3.132!.......9-785. . .

29 do 9 H.w 1 55 A.M * .................22 13950 10818........7910 10 338
. do 9r..w., 9!45 750 12 25 _ 20 230

do1)H.wI 2120 P.H m. 435ý .... w ls - 10181500! 9.150 7 607 10-1631 ....
do 9|L.w. 115 Pm.... l. 755 121 19 2700 o 88001 . . . 15

80 do 101HW 235iA.H. 4 21i 13 8.w! i 100 807 10113
.. .- 1 , ... 8 20 23. ..'ý..111000..........16

...v1 ...1O~.. . . .. . ... 2 '.1. 62

H.W 116 129 + 240 « + 413101202 -987!
Totals 14 tides. 14oi29 .. 653611555186 i57478170285138138157318 293

L.W. 853 73 259 45 509
14 4.W14 H. I +22, 221 149

Means do .. 441 744 1224...... 11352 9867! 11237 20
14 L..ý. 1 i 1-6 i7351

-- ~ j~ 221; l 74986'~804
Grand totals 573

tides ........ ... .. ..... 265 5i450 56ý1722121.........1.. .... 670-709681'241,472I76 0

H. H.W or 21 5

G rand m eans do1  4129 7 -4 12 05...9.. ' 11. . 746 9 539 11 766 1 14
57 1............. 7412 30 1 I 31 3.ý4231 177

N .B. -Maxima in whole lutiar month indicated hy a star, thus *: and minima by a circle, thtis>O

242 [1891]
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APPENDIX 13.
TABLE IV.-Tidal Fluctuations at Pointe Platon during the Low water season of

1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS oF TIDAL OBSERVATIONS-
Continued.

Diurnal Inequalities.

~* *

~~ n
n. ®

> >

z.
1.5 -

Min Min Feet. Feet. Feet. Feet. H. M

... .... .... -380.......... ....-
.... .... 518 '030.. .

31 23 ...... 5 815 4
1-560 ... 440 '345 ........

38 35.. 350... ...... 751 10
.... '980 . . ' 242 .164 . 20

42 81.. -300... .. 2! .... 82 10
.... .... 1-045 . 239 129,..... 43

56 45 .- 650 ...... ... 731 5
S .. 2325 ...... '584 -197 ... 32

54 36 ...... -320 . ... . 744 3
... .. .. · 875 ..... 538 -207 ... .. ....

43 34 ..... . -550 ....
.. 1995 .. :... 096 -072.... 3

57 31 ....... 430 .... .. 7133 ....
2-590 ... . 290 -038 ... .. 6

62 35... .190 712....
. 21100 .. .. 811 -123.........

56 30 . 310 ....... 727 ...
... 2·120 .... -051 -222-..

56 29 ... - 190 ..... . .. 7
. 2-790 ... 421 -372.. .. 6

38 12 . 280i ....... i 7 25 50
1.. .... 1'033. '662 '263'.. 8

21 7 . 782 ... . ..... . 751....
.... .... 2 450 . .. . 303 '175.

5 10 ........ -3 7 49
2 300 ... 200 '050......

15 25 100 738
. .1.450 .. . ..... .

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND " L'ANNUAIRE DES MARÉES."

Eastern standard 3
civiltimes of me-
ridian passages .
immediately pre -
ceding observed
high waters with E.
corresponding 7E<e
ages and phases c
of the moon.

:210

3 1

3152

...

4451

. 6. . :.

t Moon's N. declination a maximum =20'39'. ‡ Moon'slastquarter, Quebec, from Oh. 02m. p.m., Nov.8th.
8-16* [1891J 243

86

84 24

82

80 25
76
73 26

69

64 127

59

55 28
t50

47 29

44

44 80
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APPENDIX 13.

TIDAL FLUCTUATIONS, ETC.,

GRONDINES, ST. JEAN DES CHAILLONS AND BATISCAN.
DURING A COMPLETE LUNAR MONTH OF THE LOW WATER SEASON

OF 1887, VIZ., OCTOBER 8 TO NOVEMBER 9.

TABLES V, VI AND VII.

WEEKLY SERIES OF GAINING AND LOSING
TIDES, Nos. I, II, III, IV.

8-164*
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APPENDIX 13.

TABLE V.-Tidal Fluctuations at Grondines during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIREcT RESULTS OF TIDAL OBSERVATIONS, &C.

Ti e 7Z î. zý

High Trn
0and low Stnad
waters ob- tn d

tLserved
each civil o c

Éc è,A.M.
H. m or H. M H. ' H. M Min'Min Feet. Feet. Feet. Feet. Feet.

ý'Oct.11 H.w t 3 2 P....... .......140700 .

--..- ....... ......... ..... .... ........ ........
¾ do 11 L.w. i p -.... 8 8 1258 26 8020... . 605001..

do 12 H.w 340 A.M. 430 ... ... 30 15*4400 74200, .. ,l14345 67490
do 12îL.w. 12lb P.M.... 83912571 32 809.... 7-340Y.... .......
do 12 H.w 437 P.MNi. 418 .... ....... +32 30 142859! 61860.........114128 69158

Îdo 13 L.w. 1237 A.M.. 7135 12>25 271 78099 64760i......
. do 13 H.w 5 2' A.M. 425 ... .. 32 154710 7.I6... 11 71750

do 13 L.w. 131 P.. x-.. ...829 124. 26 7'9599.....5111.............
do 13 H.w 551 P.Mu. 4 20 ..'+14 30 150139 . 117084 73770
do 14 L.w. 143 A.M. .. .. 752,12 15i. 301 8079

4 do 14 H.w 6! 6 A.M. 423 ... .......... 28 1608891 80090. 1 7 :
Sdo14 L.w. 235 P.M. ..... 829 1240 25 80199..........80690 ...
do 14 1w 646 p. M. 411 ... .. +10 27 157909 77710......121 790
do 15 L.w. 2.47 A. M. .... 8 1 1220 271 83079... ........

5 ol .W 71 M 49 21 66669 8-3590.........12-37141 7-95905 do 15 H.w 7, 6 A. M. 4191 ... ... 4 1
do 15 L.w. 3!27 P.M. 8.....821 12221... 25' 84759....... 81910. ........
do 15 H.w P.M. 3 27 162789 7. 8 ....... ; 123
do 16L.w. 352 A. M. 824 1225, 32' 82479.80310. ..

6 do 16H.w 7 53 A.M. 4 1 ... .. 159899 77420 12.1664 81
do 16'L.W. § 410 P.M..... 817 1212,1... 24 7 9499......1..780400.............
do 16 H.w 820 P.M. 4 10 .... + 1 '20 16t769i 87270.........123083 8438
do 17 L.W.,: 438 A.M. 8182!24.... 24 82279.........84490. ........

7 do 17'H.w 844 A. m. 4 6 .. .. .. 24 167669 8 5390.........127451 87255
do 17 L.W. 447 P.M I 8 3 1218 22 ... .. . 82300.........
do 17 H 9 2 P.M. 415 -15 20 182209 *9684013833 88148
do 18 L.W. 525 A.M. 8 23 1217 .... 22 4149..........880..

s do 18 Hw 919 A.. 354]W A.M' 3'54 23 17 9539. 8. - -8
do 18 L.w. 1 5.37 P. M: 8. ......8181224-2 2 .
do 18.w 943 P.M. 4 6..26*183391 899 13 6896 8 6595

H. W. 9937 +57: 3672289848
Totals 14 tides. 7638 +24-0 58 59 115 17 174 411. 1124 1082192 1727957 1112454

L.w. = 100 38 1 3' 49 Lilm

14 H.w. 14! 261 1635611
Means do.............. 4115 814 1229 .. .. 80349 7299 123426 79461

14 L.W. 26 8321.. .. +3m

N.B.-Maxima in whole lunar uionth indicated by a star, thus *:and minima b y a circle , thus'~:
t Longitude, Grondines wharf ý720) 2' west-4h. 48m. 8s.-0,2001 of a day west of Greenwich.
SMoon crosses equator, Oct. l6th.
SMoon in perigee, Oct. l6th, at lh. Oui. p.in.
New moon, Qnebec, at 5h. i5m. p. ni., Oct. .6th.

¶ý Most important tide during 1887, Viz.: evening tide of Mar-Ch llth, for which coefficient of semi-
amplitude iB 118.
2461801]
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APPENDIX 13.

TABLE V.-Tidal Fluctuations at Grondines during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED'ON DATA FROM
DIRECT RESULTS oF TInD OBSERVATIONS- NAUTICAL ALMANAC

(Continued). AND "L'ANNUAIRE DES MARÉES."

Eastern standard 1, F i.
Diurnal Inequalities. civil times of me- 5 c . e

ridian passages
immediately pre. -
ceding observed - c b
highwaters,with
corresponding 7 0 -

ce t Of s. ages and phases e
- of the noon. .

Feet. Feet. Feet. Feet. H.mE H. M H. M >H. Mý H. M Min H. 34

. . . . . .. . . . . . .. .. .. .. . . ... ... .. + 34 ... .. . . .
S ... .... 3659 .. . .. ...... ..

. .. .. .1 '3700 .... .... . . . . .... ... .. .. . .... .... .. 12 46 .... ... . . . .
. .31 1 .... . '0799 ...... . .... . 8 21ý .... t! ... . . 7 19 ... 3 36 ... .. .... 8 17 °39 P,

12 ... ... 1·*1541 .. 0217 '1 6 . .. ..... .... .... .. .... .. .*12 47 .... ... . .
.. 64 32 .... '2900 .... ... 8 51. 2 746.. . 25-»1 4 23 .. . :. +040 8X3 42

7 ... ... 1- 1851 0598 2598 . . ....... .. .. .. .... . . .
.54 24 -.1500 .. .. ...... 8 48 2 .... .. 8 . M H . .. W52 47 3

... ... 457 .. . 3. .. '... . .... 212 .... ...

.. 37 31' ... '1200 .*0.. 8 41 .... ... 5 45 ... .. +22 9 4 54*
3 ... ... 1·. . ..... 1 4 8........ .. ...... .. . .. 12 .3 .....
. 25 ..... 0. 8571 ... ........ .. 1 ...... .. . 9 9 62 4

2 ... ... 22980 0 .. ..... 8 . 2 74.. ... 27 1 .... .8. 12 29...
... 28 20 . 2880 ..... ...... 9 10.... 9,36 .. .. .... 6 .47 ... .. 5 11' 71

8 ... ... -87601 .... 2472 '03 ... ................ 226 ... .
... 2 2 160 ..... .... 910. . . ...1 . 743... .. .... 910 80 5'
18 .... 1 .10.50. 1894318386.*.017... .. .28 1.... .. 1225 ......
... 3 . 2280 ............ 857 2 10 31 .. .... 738 .. -2 9 7 89

12.»...... : 16264: 22432..........21 .î22

2.20 ... . . .0... .. '.... ...... ...... .. 1223 ... ..
8... 7 2..8 2980 .... . 854 4 .... .. 10 59 . 8 1.. . 9 2 97 0'
9 ... ... 86870 ........ .. . .. 1 .. 291 .. ..22 ....

. .. 88.. .270 . 017.. . g 8232... ..- 61 8!56 14
2 8 4368 2867 .... .. .. .. 1222. .. . ... . ..

. 15 6 .. . ' 3090 .... . . 8'49 ... .... ..l,1155 . . 8 45 ... .. . . 850 110 7
9... ... 1 4540. 68 93 .. ... .... ..... . .......... 1222..........

20 1 8780 ..... ..... 839 10 1223 ..1.. .... 9 7 ... .. 44 114
21.. 670.. 1419 038.... ..... ..... . .. . .. 1221 ....
... .... 0700 .. . .7... .2.............51...92..12.. .

1 3860 . . .9 - 0 8 4. . .... . 8 . ..12 ......8 110 ..
. 16 0 .. .. ... . ... .823 ... .1... .. ... 950 ... ..7 8.30 *117

61441 +67
120338 160 9 9763 3 5828 2-8263 2-2555123 23 .... +12 017030.. .. 100 20 175 O ... 124 6 1142

=73 44 -22
+22

9 24 11 0 -7126 0-2559 0·2174 0 1735 8 49 .... 1032 10 5.... 7 10 12-30. ... 852 81'57
- 6

[1891)241
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TABLE V.-Tidal Fluctuations at Grondines during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECr REULTS OF TIDAL OBSERVATIONS, &C.

C Hillh" and wo. waters ob-
9 te sel ved
o each civil

day.

I I 1
ýlOct.18 H.w

SOct. 19 L..
9 do 19iH.w

' do 19 L.W.
do 19 H.w
do 20L.w.

10 do 20 H.w
do 20 L.W.
do 20u.w
do 21 L.W.

il do 21.H.w
do 21 Lw.
do 21H.w
do 22 L.w.

12 do 22 H.w
do 22 L.W.
do 23n.w
do 23 Lw.

18 do 23 H.w
do 23 L.W.
do 24H.w
do 24L.w.

14 do 24H.w
do 24 L. W.
do 25 1H .w
do 25'L.w.

15 do 25iH.w
j do 26 L.w.

W-Z -Z ni9 9

TinEastern '0 4 eos-l:

Standard. 8 - o

P -o o- e
Oe

A.M.
H. M. or H. M. H. M.XH. M.lMin Min Feet. Feet. Feet. Feet. Feet.

P.M.

9,43 P. m. -2 18 -3399 ...... ... . . . .93. .. .............. .. ~........ .................
6 17 A.M... .. 834 1224 .... 27 9*2749..... . *8.9650...............16

10 7 A.M. 3 50 ... .. ... ..... 25 17-4439 8.0690 ....... 13-6072 8 5646 ... 19
6 22P.M... 8 15 1219. 26 9-2749. ..... 8 1690 ....... ...... 14...

10 27 P.M. 4 4 ... ..... .. +°0 23 18-3304 9-0555 ...... . 13 60348-488 0 ... 25
7 6A.M.i.. .. 8 40 1231 . 28 9·4439 .... 8 8865......... ..... 13..
1Q 57 A.M. 3.51........... 24 17-2849 7-8410 .. .... 13-6123 8-3459 ... 35
7 2r.M..

. .
8 5 1215 25 9·4349 7-8500 ......... .... . 19

112 P.m.i 4 10 ... ....... +0 24 18-2409 8-8060 ....... 13·085. 8-1693 ... 35
752A.M... .. 840 1230 .... 30 9-6129 . ....... 8 . . . 15'...

11 47 A.M. 0355 ... .. ... .. .... 25 17-0059 7-930 ........ *13-6244 7943 ... 41
7,46 P.M.... 7,59 12110 ... 26 9·6929 . 7-3130 ... .... .. .. . 16l...

†11 57 P.M. 411.......... -16 28 18·1309 8 4380 ..... 133990 7-4423 ... 53
8 49 A.M.!.. 8 52 12 24 .... 30 9-6629. . 8-4680 ........ ... ... 9..

12 21 P.M. 3 32 ... .. ....... 26 15-21291 5-5500 ... ..... 12-5071 6-8855 ... 46
8 27 P.M... 8 6' 1231 . 34 8-4659 6-7470 ....... *53

1252 A.M. 425 ... .. ..... *+5i 30! 15-2429 6:7770....... 11-5011 6-8663 ... 47
945A.M.J.. .. *853*1310 *35 7-6699 . ..... 7-5730 ........ .. ... 8...
2'1 2 P..m. 47... .. .... .... 25 14-0379 6»3680 ....... 1112561 7.0225 .. *83

730 12 0 .... 24 7-8199 ....... 6'21801 ........... 13 ...
2 2 A.M. 4 30 ......... +10 25 15-7509 7-9310 ........ 115761 67563... 70

10 42 -. M. 840 13 0 .... 28 8-5759 ... . 7'1750............ . 10...
3 2 P.M. 420 ... .. .. .. .... 29 14-2769 5-7010 ........ 114591 6 4833 ... 40
11 2 P . . 8 0 12 14!.... 35 768599.......64170 .... .. .... . 6 ...
3 16 A.M. 4 14 ... ...... +30 28 14 4959 6-6360 ........ 106662 6-3495 ... 53
12 9P.M.(.. .. 853 13 6 ... 29 7-12291 ...... 73730j ... .. .... .1...
422P.M. 413 .............. 33 12·0949 04-9720 ...... 101472 >6*2514... 83
152A.M... 730 

12 2
0.... 27 6-9200 .749 ........ . ... 371..

H .w 106,23 +91 345 207 -5492

tides.... . .. ... .. ... 3 32116 37 174 54 .... ... . ...... 93-5375104 -9574160-5677 95,56691260 630
L. W. 124 43 16 404 120 •9317

13 H. w +18 29 15'9653 •
Means do 1... ..... 4 7 820 1229 .... .. ........ 7 1952 7-4969 12·3514 7-3513 19 4&

14 L.w. -16 27 8·6380

N.B.-Maxima in whole lunar month indicated by a star, thus: *, and minima by a circle, thus:
tMoon's S. declination a maximum = 20' 8' maximum di urnal inequality observed in high water levels

= 2918 ft. ; maximum diurnal inequality observed in low water levels = 1'197 feet.
‡Moon's first quarter (Quebec), Oct. 23rd, from Oh. 46m., p.m.

248 [1891]
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TABLE V.-Tidal Fluctuations at Grondines during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT REsULTS OF TIDAL OBSERVATIONS-
(Cominued.)

402 184150

311 1*3154

5 1509

0·3679

4'4823 3·0420

0*3202 0 -2173

o

v
B

~ -e

'- -oB oo

Diurnal Inequalities.

-. - .-. B

.èFeet. Feet. Feet. Feet.ý

.. . .030........

.1·0455 ....... -0089 -1421

16 ....... ° -0090 . . . . .

15 ....... -17801. .. .. .. ..
.1-23 .. 01 -226

20 .... . 0800 .... e . .... .

14 ....... 0300 ...... .....
... *2-9180 ....... 89195

7 ....... *1·*1970ý ..... .......
.. ° -0 ....... 1-0060 0192

39 . . . '960 . . . .
'12050. 2450 '1562

*70 ... 00
10 . '3200 72662

60 .... 0 ....... ...
... 1-47401 ... ... ·1170, -740
46 . .....ý '7160 .. .- .. .
.. '2190 ........ ·729 1328
46 ....... . 0 . . 30 ... . ......

. *.. 10 ....... '5190 -58

6 . . . . 2 5 0 . .. . . . . . . . 15

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND " L'ANNUAIRE DES MARÉES."

Eastern standard 0
civil times of meri- .'
dian passages im- 1 .
mediately preced- n' M
ing observed high -
waters, with cor- Z .. À i. 3

repnigages c
and phs of thes
moon. e

___ -- _ i :

[1891]

A. 1892

818.

8 8 2j

810 5..
......

757 5 3
... .. J 2 -. 18 31 5
..

7 45 3 4

0 741 10

8 3 14 51
3..,3

81381 10

.

249
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TABLE V.-Tidal Fluctuatiors at Grondines during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS OF TiDAL OBSERVATIONS, &C.

Hih Time, e '%

Z.- nHi Eastern ân,-
waters ob -Standard.

served M z
each civil C

day. a b

IA.M.H. or' H. iHMH.m Min Min }e et et Feet. Feet. Min
.Mor H. M H H

P.M.

j Oct.26L.W., 1242A.M.... 6920............................

do 26H.w 442A.M.dIo *206L.W 4 9pA.M. 827ý. +i7 3à 14OÛ ii 7sô 4859 ..... 10.3751 65729].
do 262L. W. 1 90 P.,71040. . 30

16 do 26 H. w 5 29P.M. 420, 29 138289 65270 69853.
'do 27, . w. 122 A.M. .753 1223 -1619.........66670............
do 27 H.w 5 52 A.M. 430 2 28' 148049 76430........110209 71498
do 27 L.w. 157 P.M. 8 8 1225 . r 7*7299... .... . 10

17 do 27 H.W 6 17, P. m. 420 26, 14.439 7
do 28 L. w. 2 20 A.M. S. 3 1223 26' 77799...... 7-1640...............
do 28 H. iw 6 40 A. m. 420..3 27; 15-2W9 74430........1144671 734.5
do 28L.w. 250P.M. 810 123V.. 28 77699 74530. .

I do 28 H.w 7 10 P.M. 420 . ...... 2K 150 3
do 29 L. w. 3 11 A.M. 81 1217 ... 'M 78499 72340.. 4

'do 29 i.w 7 27 A.ar. 4;16 I 19 2 14139 7-5640........ 8
ido 29L.w. t 3lP. ... 44 1214 23 81389 72750 . 14

19 do 29 H. wv 7,41 P. m.' 430'23 164079 82 ......... 12'2448 7-248
'do 30 [. w. 352 A.M.. 811 1215.... 25 86259. 77820.............

do 30 H. w 7 36 A.M. 4 4............*29 26 161989 7«5730:........124648 76178
do 30 L.w. 4 1p.m; 8 5 12 6.29 86859........75130.......3

20 do 30 H.w 8 2P.M.' 4 .26 162889 -4-6030 .........122954 74190
do 311L.w. 4 27 A.M. 825 121 27 84859 78 . . .
do 31H. w 823A.M. 356.... . 24 152429 6*7570 118137 74115
do 31 L. w. 433p.u.. 810 1219 24 7299.......P.7.5130. ....

21 do 31H. w§ 8142 P.m. 4 9... 21 15302 5 . 115 65
Nov. L.w. 4 53A.M. .811 1222'. 74*75209........7"820 . 5
do 1H.w 9 7 26 152529 77320.......M.115014

o1L.w 5 2 P.m.10 1o lL. 52.. .. 7ý55 12 10.... 24 7'6799 .......... 7.5730).
22 do 1H.w 9 17 P. M.. . . . . 25 158009 81210, 747T5

do 2 L.w. 537 A.M. 820 1216 26' 7599 . 82010................19
do 2 H.w 93A. m. 3do a. 93A.. 56e ' .- 0 31, 14*6149 7*015 J.. 11 *3715 7*752....
do 2 L. w. 5 27 P.M. 75A124 231 7390W . 72240 24

2 do 2H.wi 9147 P.m. 2251 159599 8 5690 .87.9288

4 20... .. .. . .. .. ......

H.W. 122 5 +20 423 2448141
Totals 154 tides. 5352 +366821 .12134 185 ... 120 4029 111 36301844248119*2860 174

L.W. 89.52 .. 8 5. 31174515
16 H. W. ' I +10 15 12988

Means do................ 8 122.0 . 6 ... 75252 74242 11'266 7454 12
15 L..W. 8 1 7 7. 30

___________ 41_ ..._._ ..._ . -19 2 73 _ _ _ _ _ _ _ _

N. -B. -Maximum in whole lunar rnonth indicated by a star, thus an sd minima by a circle, thus'
tMoon crosses equator, Oct. 29th.
++ Moon in apogee, Oct. 29th, at 6h. Oni. p. m.
§Full moon, (Quebec) Oct. 31 st, at 4h. 31 n. 1). m.

250 [1 91]
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TABLE V.-Tidal Fluctuations at Grondines during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS op TiDAL OSER-ATIONS_ RESULTS BASED ON DATA FROM
DIRc'rRESLTS. TD OS AINAUTICAL ALMANAC
(Continued). AND "L'ANNUAIRES DES MARÉES."

Eastern standard
Diurnal Inequalities. o civil times of me- -

ridian pjassages
immnediately pre-
ceding observed
high waters, with 3 «
correspondingages -
and phases of the c
m e - moon. Q i

Feet. Feet. Feet. Feet. H. m B. M. H M H. m. H. N. Min. H.

.. ... .. ... . .. ... ..... 34 ¾....................... +3..-

57 27î .. . -38ý19 ... . 9 7 .... 7 35 . . .. . . . 4 30 .. .. + .38 :«8155 4
... 5770.1 4124 ... .. .... .... . . .... 9. . ..... .9- . . 4...

42 ... 1400 . .. .. ..... 9 .32 .757 .... 511 42 1

... 9760 .... 2963 -1645 .... .. ..... 1237 . ......

12 2 .5680 . . .. ..... 9 33 10 819 .... 548 ... + 18 9 29 46

1390 ... .. 3460 -0742... ... . .... 108 .... .. 1231 . ......

22 .... ' 936 ... 841 .... 6 19 . . ..... 9 38 51 17
29 0 5 0..98 1.9. . ..... . . 122 361

. 0798 1195 ... .. ... . . . i... ... .

1390 .. .. 058 08. . . .1 . 12273.. . ....77 . -0100.... 9 2 ..... ... 6 46 . 0 9 44 56

. . .1390 . . 0588 -0478 .. . ... . . . . ... 1 ._.. .. 11 -8 .... .. 12 23 .. .. .
9 13 . "0800 .. . . *9 47 ..... ... .. 923 .... 7 9 ...... . 4 61 8

.. 3300 '2817 -1942 . . . ... ... . ... 121

17 3 2890 ...... 943 9 44.... 730 . 10 *9 56 65

9940 . ... -4576 13938 ... .. 12191.... ... ........ 129
3 . 480 . . .. 936 10. 10 5 7491. .. ..... 944 70 19

.. 2. .... .. .. 12. 1. .

2 5 .. 0600.. 9 30 .... 10 26 .... .. ... 16 940 4

. . . 0900 1694 '1988 . ... . . . . . . .. 13-8 . 217 .

20,ý. .. 823..96 7 2020 15 . 2000,.. .... ..... i 915 4 ... .. 10 47 .. .. 83 ... .. ... ... 9 36; 77 2
1 

0 4 6 0
. . 4817 -0075 ... ...... 1216 .... .

15 2 7560. ... 9 15 .... 11 839.. 19 931 80

.. 0600. . 3633 -2385 .. 14 -8 1215

1 6 2090. .. 913 ....... .. 1129 854.. 9 25 83 91

-. . . 0500 . '. 0510 -1520 ... .. ... . . . . . .... .. .. . .. 12 16 .. . . .
161 15 9 16 . 11 51 8 910.. . . *2 9 85

. . 54801. . .. .'Q·0023 -0745 .. .. . ... .... ..... 15·8 .. .... Q12 14 .. ..
6 0800. 9 4 .. :.,.... 1213 .... 24 .... 911 86 22

.. '1860. . 1322 0248... .. .5. .. . . .. . . 1215

26. 2 . 2090 .. ... 8 57 ... 12361 . .. .... 939 . 20 9 3 86

.. j 1-'3450 .. . .. -1583 '1765i . .. .. .... .... .. .... . 16*8 .. . .. 12 15 .
21 12 ....... ... . 84 . 1259 . 954 .. ..... 8..8 55) 86 . 8

. .. . . ... .. 12 15

287 144 7·9680 3-6789 3·4255 2 131514950 80'41 83'34 . 123 11197 39 . .150 56 1088

-85

24ý19 50_..+ 19
18 9 0 5312 0·2453 0·2284 0 1421 922 .... 10 5 10,27.... 742 1221 ..... 926 68·00

17

[1891] 251
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TABLE V.-Tidal Fluctuations at Grondines during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November Eth.

DIREcT RESULTS OF TIDAL OBSERVATIONS, &C.

Time, T1 8zî >). "'-

8 g Hi h Eastern I È -

rwatersow Standard. . P
served 0

each civil 0 0 Z.
day. M

A.M.
H. M. or H. M. H. M. H. M. Min. Min Feet. Feet. Feet. Feet. Feet.

( P. M.

2a Nov.2H.w 9 47P.M. .. ... .. . 20 .... 15-9599 ........ .......

Nov.3 L.w. 6 2 A.M. . 15 1226 .... 231 7-3 .. .. .. 82200 ...... ........ 9
do 3H.w 10:13 A.M. 411... . . .. - 19 261 15-4419 7·7020 ..... .. 11-8998 7-9508

jdo 3L.w. 5 58P.M.... ... 745 12 5.... 25' 8-1089..... .. 7-3330 .... .. ..... .. 9
24 do 3H.w 1018,P.M. 420 .... 24 16-6569 8-5480 ........ 12-2384 79010 ...

do 4L.w. 631A.M. ..... 813 1230. ... 26 8-4669 ... 81900........ ........ 3
do 4Hw 10,48A.M. 417 ... .- 25 25' 159999 75330 ........ 12-4674 7·7320 ...
do 4 L.w. 626P.M. 738 1155. 22 8 7359 ........ 7-2640' ... . 0

25 do 4H.w 1043P.M. 417 ... ..... .. .... 26 16*6769 7-9410 ....... 12·3241 7'5055...
do 5L.w. 722A.M.. 839 1239 ..... 26' 84069 ... . ... 82700 ............ 17
do 5;H.w 1122A.M. 4 0 ...........- 10 26 14-9539 6-5470 ........ 11·8599 7*3930 ...
do 5L.w.t 7 8P.M. ... 7..746 12 1 . 261 7-9199 ........ 7-0340 . . 15

26 do 5H.w 1123p.M. 415... .......... 26 15-6409 7·7210 .. ...... 11'40421 7·2885
do 6L.w. 752A.M. ...... 829 1245.. 31 75999 ..... .. 80410 .... .. ....... .. 1
do 6H.w 12 8'P.M. 416 ........ .. -°1 27 13-9579 6-3580 ........ 11·2209 7-3710 ...
(o 6L.w. 732.M. ... ... 724 12 4 ... 21 7-4709 ........ 6-4870i.. ........... 24

27 do 7 H.w 12121A.m. 440 ... .. ......... 21 16-0689 8'5980 ........ 11-4202 7-4005...
do 7 L.w. 843A.M. . 831 1231 25 7-9689........ 81000 .... .. 40
do 7H.w 1243P.M. 4 0 ... .' .. . 1- 4 31 14·3859 6'4170 ..... 11-5886 7-2883...
do 7 î..w. 822P.M. ... . 7.39 12151 23 7-9199 ....... 6-4660 ..... .. ....... .. 36

ja do 8H.w 1258A.M. 436... .. ... .. i..... 26 16'0899 8-1700 .. 11-5028 7-1068...
do 81..w. 928A.M. .. . 830 1240 .... 241 7-97891 ........ 8·1110 ... . ........ 26
do 8H.w 138P.M.1 4 10 .. .1.. + 42 28 13-6589 5·6800 ....... i111432 6-6374...
do 8L.w. 930P.M. .. .. 7152 1252..... 271 76700 ......... 5-9889..... ........ 50

29 do 91H.w 230A.M.* 5 0 .... 22' 14-4400 6-7700 ..... .. 104536 6-5972'...
do 91î.w. 1040A.M. ... .. 810 1220 .... 250 6-6400 ..... .. 7·80 ..... .. ..... .. 50
do 9 H.w 250 P.M. 410 .- 1o 27 124700 5800 .. 0 100438 66775.
do 9 (.w. 1110P.M. ... .. 820 1220 ..... 26i 6-7700 ........ .57000 .. 10

80 dol01 .w 310A.M.i 4 01 .. .. . . 21 14-1500 73800 ........ 101088 6'5275...
830 1 24... 72300 ........ ....... 0

j do 10 L.w.' 1140 A.M. . . .. ... .. ...... .... 6-9200 ........ ........ .
H. w. 124 56 i i+ 42! 356210-5919

Totale 14 tides.. ... .. .... 60 12 121411185 53 ... . .... ..... . . 101·1950 110 -2349 159·6757 101-3770 290
L. w. 112 44 - 69 374 109 -3969

14 M.W. + 42| 25 15-0423
Means do ... .. .... 4 18 8 7 1224. . 7-2282 7-3490i 11'4054 7-2412 19

14 Lw .-11 25 7-8141

Grd. totale H. w. + 210 1491 891 9003
57 tides . .... ... .. ... 241 4 475 9 720 33 ... . ... .... .. 427 -6245 434 7745 677·4639 427 4753 844

L.W. . - 200 1538 464 -2758
57 H.w. + 18 26 15-6474

Grd. means do ... .. .... 414 812 1226. .... ... 7'5022 7-4961 11-885 7-4996 15
57 L.w. - 13 27 8"41495721

N.B.--Maxima in whole lunar month indicated by a star, thus: *, and minima by a circle, thus: °.

252 [1891]
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APPENDIX 13.

TABLE V.-Tidal Fluctuations at Grondine3 during the Low water season or 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIREcT RESULTS OF TIDAL OBsERVATIONS_ RESULTS BASED ON DATA FROM
DIECT R 0T OEATNNAUTICAL ALMANAC
(Continued.) ~AND "L'ANNUAIRE DES MARÉES."

Eastern standard
Diurnal Inequalities. civil timesof me- 8. .

ridian passagesi E cq
" immediately pre) 0

. ceding observed. -e .

high waters,with a, r -
i> > > e o corres onding " Ce a

a ages an phases
of the moon.

-e w .~~~- e

MininFet.Feet. i Feet. Feet. H. m. H.M. H. H. M.H! n H. M .

.. ...... ..... . . - 20
.... ..... 34 0 . .. ... . .. .. . .... .. .. . .. 2 3

. ... . e. 5180. . e.. .3700 - 0220 .. M. ...30 21-3. .. .. 9010 9 ... -219 84 86
... .... 1-21 ..... 3 0498 .. ....... .. 12116 ..... . . . .. .
28 25 ....... 3580 . ... ........ 8'3210 ... .. 146..... 10 25. . 839 841210 336 0981.........'18.....216 ..... ... .. ......

6570 . 2290 '1690 ... . . . ... 24
35 35 ... .. '2690. 838 210 .1040 19 830 824

6770 ...... 1433 -226 . . 3 . 188.......1216...I. .
61 44 . -329 .... . ... 3 .. 2,35'. . 10 56 ... .. .... 8 21 80
6... 1-7230 ... ... 4642 .1125 3. ... 1216 ............. 25
53 38 4870........ 8 21 3 3 1 ... ..... 1112. - 16 811 761

6870 ...... ·4557 1045......... . ..... 198. .1218. . ..
3 44 . . . . . . -3200.... ...... 756...... 3 27 .... 1130..........83

... 16830. ..... 1833 0825 .. ...................... 1217 ........... . 26
6541 . . . 81290.........815 353 . . 11,47. -13 7 54 69

... 2 1110 ....... . 1993 -0295 . 20-8...... 12:20 .
671 27 ....... 4980 ....... ..... 7,53 .. .. ... 4 19 .... 12 7 ... ... ... 7481 64

.... 1-6830 ... ... 1684 -1122,. .......... ....... .. ... 12 21. . . 27
52i 16 ....... 04901 ........... 758. 445 . 1228 .... - 5 43 59

... ..... 1·70401 ....... 0858 -1815.. ... .... . . 21-8 ..... .. 12124. . ..... .
51 25 ....... '0590 .... .. . . 7 47 .. . . 511 1252 . 7 41i 55

2-4310 ....... .3596 4694'......... . . .. 1227............. 28
381 12 .3089 ....... . 80.. 5 38.. 119. + 9 741 50
.. .... 7811 ....... * 6896 '0402 ... .. .. .. .. ....7811...................... .... 22*8.......12ý32........
18 32 . . -0300 ...... ... . . 826 .. ... .. 6 4 .... ..... 51 . .... . 747 47 -

.... ... 1'9700 ... . *. 40981 0803 ... .. .. .. . . .... .. 238 ... .. 236 ..... ... .. ....... 29
10° 0 ....... . 1300 .... . .... . 819 .. 31 . . .. . 2 29 . . . .. 1+ 28 756 44

.... .... 1-6800 . . . 0650 1500 ... .. ............ . .. .. .. .. 1242.. . .. ..
10 10 .. . 1500 ..... . ..... 8 13 .. ... .. 657 ... 3 9 ... ... .... . 812 441

... . . . ....... ....... .. ... ... .. .. ... .. ... .. 24 8 ... . .. 12 43 . . ..... .. 30
. . . . . . . . . . .. . . . . . . . .. ..

122152 + 37
561 370 20 4201 3-8349 4 1616 1·82991115 17 .. 27120 3019,.... 8 017343 . 11313 913

L0,5 72
+ 18

40 26 13613 0-2557 2973 01307 814 . 354 420 ... 12 12 12 25 ... 5 65·21
14

1816 1076 56·7794 16*2475 14-9533 9·2589 495 6 ..'209 23 216 32 .... 558 0 721 2 . 1 492 5 4144
-197

+ 19
32 19 0·9789 0-2801 0·26700-1653 841[.. 729 728 .... 9 12 26 ...1 838 72-70

- 1 __ _ _ _ __- 121

†Moon's N. declination à maximum = 20° 39'. ‡Moon's last quarter (Quebec) from Oh. 2m. p.m. Nov. 8.

. [1891] 253
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TABLE VI.-Tidal Fluctuations at St. Jean des Chaillons during the Low water season
of 1887, viz.:-fr-om quadrature of Oct. 9th to quadrature of Nov. 8th.

DIRECT REsULTS OF TIDAL OBSERVATIONS, &C.

o High Time,
4 and low Eastern

Q waters ob- Standard.
a served

.E each civil
day.

A.M.
H. M. or

P.MN.

Oct.11 H. W † 3 32 P,.M.
-L..... .... .... .. ...

Oct.11 L.w. 11 43 P.m.
! do 12 H. W 358 A.M.

do 12 L.W. 1252 P.M.
do 12 H. w 456 i.M.
do 13 L.w. 1,30 A.M.

3 do 13 H. w 519 A.M.
do 13 L.w. 15' P.M.
do 13 H. w 6 10 P. M.
do 14 _.w. 218 A.M.

4 do 14 H. w 630 A.M.
do 14 i.wi. 3 5 P. It
do 14' H w, 711 P. M.
do 15'L.w. 321 A.M1.

5 do 15 H. w 7 29 A..
do 10 L.w., 356 P.M.'
do 15 H. w: 7149 P.M.
do 16L.w. 434 A.M.

6 do 16 H. w 815 A.M.
do 16 L.W. 4134 P. M.
do 16 H. w 845 i.M.
do 17 L.W. 515 A.M.

7 do 17 H. w 9 5 A.M.
do 17 L.W. 516 P. M.

. do 17 H.w 937 P.M.
do 18 L.. 550' A.M.

8 do 18 H. w 9 48 A.M.
do 18 L.w 09 P. M.
do 181 H. wV 10 19 P. M.

.. ... + 27

8 11 12 26 .....
4 15 ......
. ... 8 54 12 58.
4 4 ........... + 31

8 34 12 23 ....

3384125.....

429"... ... .............
8 38 12 51 ... .

4 13 .... ...... + 21
8 8 12 20 .....

48 1212 .
. 8 35 12 41 .....
4' 6 . . .. + 9

... . 8 l1 12 18 .....
48 8 .. ..

.... 8: 27 12: 20 ....
3i 53 . 1.. .. . . .,- 4

8 45 12 26 .....
3 ! 41 . .. .. . . .......

8 19 12 30 .....
4 11 ... ... .......

... . 8 30 12 20 .......
3 501. . .

4 21:. .1» ' * « - i - 7:
.... 13 12i1 . .

3 l ..8 . .. l .. ..
.... 8ý 21 12 31 .... .

4 10ý . + 12

H. W. 10511
7220 +12-0 56 51117 56 174 47;

Totals 14 tides 8420
L. W

14 H. W.'
Means do . .... 4 3 81 26, 12 29

14 L. W.1

s..,f . oli

3 ..>>
. Fe

OoIor
ce.

Mý%iný Feet. Feet. Feet. Feet. Feet.

... 14,3390,

28 10 3633 . 3... ... 3-9757
30 15-632 5·2719 . . . 12 7067 4-6518
40 10·3983 . . 5·2369
35 14-5211 4·1228 . 12·7307 4-7050
30 10-3582 .... .41629...........
37 15-6552 5 2970 .. 12·8026 4-9185
38 10-3284.. . . 3268............
30 15-2155 4·8871 . 12- 9 4 3

11 52494
31 10-3084 ... . 4-9071.2 8 1 16-1849, 5- 876... 13-1143 5-5267
32 10-3934' 5 7915 .

38 15·9252 5-.53181 .. 133273 5-7129
26 10·0482 . ·3770............
25 166996 6-1514. . 13·5677 5 7391
35, 10-8482 5-8514.........
211 16-4248 5-5766 ...... 13-5957 5-5950
24 10-7482,..... . 5-6766..............
20 16-02351 5-2753 .... . 13·5050 5-5832
33 10-6785 ..... . 5 3450..............
23 16-7146 6 0361.. . . . 13-5644 5-9922
16 104582' .. 62564
22 16-7896 6-3314 13-9225 6'5487
25' 1032 .... . 59514.........

°16 *18-4936*7·6554. 14'4930*68444
20 11-3035 .. .71901..........
22 17·8840 6-5805 ....... 147760 66807
27 11-5676 . . 6-3164.......
27 18-2037 6'6361 .... . *14 8088 6'3924

374 230-3705
.. ... ...... 812299 77 -3652 189 8578 80 1400
405 149 -1406'

27 16- 45501
5-8021 5·52611 1356131 5·7243

29 10 65291 _ _

N.B.- Maxima in whole lunar nonth indicated by a star, thus: * and minima by a circle, thus: Q
+ Longitude St. Jean des Chaillons wharf =72° 7" -4h. 48m. 28s. 0·2004 of a day west of Greenwich.
‡Moon crosses equator Oct. l6th.
§ Moon in perigee Oct. 16th at 1h. Om. p.n.
P New moon (Quebec) at 5.35 p.m., Oct. 16th.
¶ Most important tide but one during 1887, viz.: evening tide of March llth, for which coefficient of

semi-amplitude is 118.
254 [1891]

. . . .. . . .. .... . .



55 Victoria. Sessional Papers (No. 8.)

TABLE VI.-Tidal Fluctuations at St. Jean des Chaillons during the Low water season
of 1887, viz.:-from quadrature of Oct. 9th to quadrature of Nov. 8th.

DIRECT RESULTS OF TIDAL O
(Continued.)

Dinrnal Inequalities.

o . .

_ >

. Feet. Feet- Feet.

.. . ... .. . ....... 2449ý

.. . ... .. . 1 2962 .. .. . ..... ..

.. . 43 32 . . . 35 ..
1 . 1 1141.. 0240

... 20 35 .. . . 0401 . ..
15 ... . . 1-13411 . .... . -0719

... 4 28 ..... .. 0298 . .
24 ..... -4397 -1405

. . .30 31 .... . 0200 ...
1 .. . I.. . '9694 . 712
.. 27' 21 ... .. 85 ....

6 ' .25971.. 10
... 25 23 .. .... . 1548 ......

8 . 1...... '74. 2404.
17, 2 .. . 3000 ......

15 ... . . '2748 . .. '0280
. . 1 2 . .. . ... -1000 . .. . .!

12 .4..... -43 ... 0907
... 26 4. . 0697

.. 1... 2203 ......
21 ... . 2.. .0750 .... -350

.. . 19 12 . .. . 240 .
31 ... ... 7040, ... . '5705

201 ..... . 4654 ....
231..... 4013 . . 2830

l .26. ...... 032

. . 8 20 . .. .. -2641 012 .. . .7. . ...1. . 1 ° . .319..032.. 8 .. ..

235 260

18 19

259 100631

19 -7188

2-40902-2835

-1721 '1757

RESULTS BASED ON DATA FROM
PiERVATIONS- ý NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MARÉES."

iEastern standard 'C 1
, civil times of .g -

meridian pass- . oE®
ages inmediate- 4
lypreced ing o m

observed, high t
> waters.with cor- î 7

responding ages ,. - z
and places of a E
the moon.

eet. H.MM. H. MHM H. m. Min H. M

.. .+34..........
...............

..... 2.................. 121 46........
8j39 .......... 719.. 357 ... .. .... 8 38 39

-0532 ... ...... ........... ..... *1247 .... .
9 .... 747 . 25*1 444 ... ..*+40 8i57 42

'2135 ................. .. .. . .. 12i43 .......
9 5 .. .... .. 814 527 . . .... 9 13 47

-3309 ................. 261 ... .. 12'39 ..... ... ..
928.... 842... 6 6... +22 924 54

2773 . . . . .. ... 12 33 ...... .......
9|21 ... ... .. 9 9 .... 6 39 ... . . 9 62

1862 .. . 2 .... .. .. .. 27'l1 ... . 12 29 ...
2 934 3 937 .. .. ... 7 8 . 5 931 7

0262 ... .. 1......... ... .. .. 1226 ..... ........
.... 925.• 10 4 .... 734 ... .. .... 930 80

1441 .. *.1.. 2811... . 1225 .. ..........
.0. 9 17 2 10'32 .. .. ..... 759. . . -2 9 27 89
0118 . 12'23...

915.........110 822 ... 922 97
4090 ... .. ......... 291 1222 .

918 1127 .. 844 ..- 6 917 104
5565-.........................1222 .

...... 910 ... ...... 1155 .. E 9 11 110
2957 ... .... . ..... i. 08 1222 .

914 .... 1223....... 9 28 . -7 9 5114J
1637 .. .. .... ....... ... ... ... 12.21 ..........

856 .... .... . 1252. 949. ... 857 116
'28831.. .. . .... .. .18 . 1222.

8 59 .... 120....... 1011. . ..- 7 851*117

+67
29564128 50 ... 6148 70 33.... 105 14 175 01 12825 1142

+1210 --22
=73 48

2274 9121.... 1013310 5 7311 1230 912 81-57
-6

[1891]
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APPENDIX 13.

TABLE VI.-Tidal Fluctuations at St. Jean des Chaillons during the Low waterseason
of 1887, viz.:-from quadrature, October 4th, to quadrature, November 8th.

[1891)

A. 1892

256

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

8 2 waters! ob- - 0
Time, .

Eastern ~
Swars- Standard.>Z

e served o
each civil C .5 .. IÉ '

day. C
0~ i0

H M or H. M. H. M. H. M. Min. Min Feet. Feet. Feet. Feet. Feet. Z
P. M.

Oct.18 H.w 10 19 P.M. .. .. . .+12|... 18 2037 . ......... .... . ...

~Oct.19L.w. 6 50A.*M. .. .. 831 1221 ... . 36 11*6576 ...... 5461...........20
9 do 19 H.w 10401 A.M. 350 ... .. . ..... 25 17-7285 6'0709 ....... 47889 63417

do 19 L.w. 650 P.m. .. . 810 1210 . 27 11-5785 .. . . 6:1500 ........ ... ... 20
do 19 H.W 11 0 P.M. 410 ... ........ 23 26 18-1785 6'6000 ....... 14-7527 6*2193 ...
do 20 L.w. 7 38 a.M. .. .. 8 38 12 17 ... 31 11-7076 . 4709 ........ .... . 31

10 do 20 H.w 1117 A.M. 339 ......... .25 17 3641 5-6565 . .. 14-7301 6-0950 ...
do 20L.w. 7 29 P.M. .. .. 812 1224... 31 11"6576 . .. 5-7065 .. .... ....... 33
do 20 H.w 11141 P.H. 412 ... .. .... + °0 22 18 2037 6*5461 ... .. 147345 6-0039 ...
do 21L.w. 825 A.M. .. .. 8 44 1226 ..... 24 11-8076 .... .. 6-3961 ........ ...... 30

il do 21'H.w 12 7 P.M. 342 ... ... .. ...... .20 17'1743 5-3667 . .. . 14 7648 5 8384 ...
do 21Lw. 816 P.M. ..... 8 9 12 9 ..... 29 11'8836 . .. 5-2907 ....... ....... 18
do 22H.w † 1216 A.m. 4 0 ..........- 12 25 18-1837 6 3001 .. .... 14·5987 53363 ...
do 221L.w.' 9:20 A.M . 9 4112 29 ... . 35 11·9774 . 62063 .............. 35

12 do 22'H.w 1245 P.M. 325............. 20 15'5252 3'5478 ....... 13-8454 4-7405 ...
(do 22 L.W. 9i 2 PH. m .. 817 1232 . 38 10-9730. .. 4'5522 .............. 50
do 23H.w 117 A.M. 415 .......... +44 31 15-6285 4,6555 ......129464 46763
do 23L.W. 10;19 A.M. 9 21 13 2 ..... 34 10·24351. 5-385 .... ....... 5

18 do 23'H.w§ 229 P. m. 4 10 ... . ..... 37 14-3560 4-1125 ..... 12·6512 4-8604 ...
do 23 L.w. 100 P.M... .. 731°1151 .. .. 42 10·1985 .. . 41575 .............. 10
do 24 H w 220 A.. 420.........- 2 251 159852 57867 .. 12-9244 4'6523...
do 24 L.W. 11i1AM 841 1257 ... . *56 10 9980. 4-9872 ... .... ....... 4

14 do 24iH.w 3117 P.M. 4 16 ... .. . ..... 26 14'6758 3·6778. 128239 4 3711 ...
do 24 L. w. 11,28 P. M. ... .8112 1 .. 34 102785. 43973 ........ .. .... 26
do 25H.w 3:18 A . 350.. .. .... +*47 36 14 7008 4 4223. . 12-1551 4 3428 ...
do 25L.w. 1234 P. M. .. . *916*13 36 ..... 44 98 . 5'0120 ....... .. .... 30

15 H .W 454 P. m.4 . .4. 35 13-228635397 ..... 911-6974 414869...
S do 261 L. W. 12'17 A .M . . .. 7 23ý 12 21 ,.... 3710 91-2191 ...... 4· 0094 .. . ... ...... 18

9921 +12*0I
H. w. =111 21 1+ 91 353 210'9328

Totals 13J tides. ........... 52 9 11749 174 36 . .. ....... 66 2826 75 2672 177 4135 67·9649 330
L. W. 13129 -37498 153 8693

13n.w + 30H 27 16·2256
Means do .. ... . .. ..... 4 1 825 1228 ................ 50987 5*3762 13*6472 5'2281 24

14 L.W. -12 36 10'9907

N.B.-Maximum in whole lunar month indicated by a star, thus: * and maxima by a circle, thus: °
t Maximum diurnal inequality observed in high water levels=2·659 feet.
+ Moon's 8. decliftation a maximum=2' 8'.
§ Moon's first quarter (Quebec), Oct. 23rd, from Oh. 46m. p.m.
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APPENDIX 13.

TABLE VI.-Tidal Fluctuations at St. Jean des Chai lons during the Low water season
of 1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM
DIRECT REsULTS OF TIDAL OBSERVATION NAUTICAL ALMANAC

(Continued). AND " L'ANNUAIRE DES MARÉES."

D Eastern standard '
Diurnal Inequalities. civiltimesof me- -

ridian passages,
- - imme:liately pre- C T

ceding oberved
high waters wit 1
c > r e rras nding

1 affs anc phases,.
- Co the mon.

à -é .

* Feet. Feet. Feet. Feet. H. H M 'IH. M H. MMiH ~

0900 .... ... ..... i
... 475 ..... 0199 *0507. .. .. .. .. ...... ...... 1 2 .....

219.......-0791 851 .... ...... 149 .... 1 1032'... .. ..... 843 116 9
. 4500 . 032 1224z ...... .... 28........
28 7 .... 1291 ..... ... I 8 42 ... 218 .... .. 1054 ...I.. - 6 8î36 113

.. .. '8144 .. . 0226'1243 . .. I. .. . . . .. . .. 1222 . . . .. . . .
26379. .. 0500 . ... 830 ... .247 . 1117 ... ..... 830 108 1o

.e t ... '39 e. .. 0044. 0911 . ... .. .. .. .. 3-8 . .. . . 122 .... ..H . . .. .

32 2 1500 ...... 825 .. 316 ... . 1137 . . ...8 1 0

..... 1·0294 . . 0303 1655 .. ... .. . . ...... 1222 . . .....
3517 . . 823. . 344.. 1159 . ...... 815 94 11

.... ... 1661 5021.. .. .. .... ..... 12 2 .... ... .. . .
55 20 . 09381 ..... 8 3 *41 413.... .. ...... 1221....- 588 86
.. *2655 4. . . 85 4.... .... .22
47 31! .... 75.... 8 5 4 ..... . 4 4 2 . 1 2 .. . .... 84 77 19

1033 *8990 0642 ............. . ... 

4530 . 7295 .810 .... 57.. . ... ... . 9..
.. 1 .2952 -1841 . .. . ....... .... ........... 8

91i 71 .. . 050 ..... .. .. 8 5... ... 34 0 1 361 ... .. .... 8 2 0 108 lo

16292 2732 2081 68... .. 12 .... . ....
7066 '7995 60. ..... 820 .... 6 .... .. .. . 8 6

13094 1005 2812 1234 . ... .. ... ..
3056 . 7195 ...... 853.......624... 2 40.. .. .. 816 46 14

.... ... '00 ...... 6688 0283 ................... 78 ..... .12 40 ... ... .. ..... ..
65*95 ....... 5897. .. .. . 829 649 . 320. +34 8 31 41

. .14723 ... . 624577 1441... .. ..... . .. ....... 1244 .
*13 75 . .4697...... ..... 9 41.... .. .. 713 44 85 39 15
. .13773. 0825 2149 ... .. 8-8....... 12147 .... .. .. ... ..

96 19
+ 7270 +50

658470 14'46555-0253 3.8097 2.776811127 .... 2743 3211 .... =16811917440 .... 10825 1001

+17
51 36 10333 3590 ·2721 .983 834 ... 437 436.... 12 57 1229 .. 820 700

- 6

[1891] 257
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APPENDIX 13.

TABLE VI.-Tidal Fluctuations at St. Jean des Chaillons during the Low water season
of 1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

Time, 72 Eý
mEastern~

e:- andS adow Standard. z 9t waters ob- t
served o

each civil
E;ý day. e

Z H. M. or H. M13. H. M. H m. MiniMin Feet. Feet.
P. 31.

Oct.26 L.w. 12 17 A.M.............. + 47 .... 92191

do 26H.w 4 55A.M. 438..... . . . +21 35 14-6058 53867
do 26 L.w. 1 3) P. M. . . 840 12,50 37 9-6388 ...

1 do 26 H1. w 545 P.*M. 4 10 ... .. ... .. ... .33 14-0832 4-444
do 27 L. W. 143AM ... 7 58 12 23 ... 37 9 -5638.
do27 H.w 6 8.A.M. 4 25 .. ... .... 2 29 15-0108 5·4470
do 27 L. w. 2 25 P. M. . 817 

12 2 5 ... 40 10-068 .......
17 27 H. w 6[33 P.M. 4 8. .. . 28 15·1311 5-0626

o 28 i.w. 2 45A.M.. 812 1221 47 10·1285 ...
do 28 H.w 6 54 A.M. 4 9 . .. -1 27 15 3905 5'2620
do 28 L. w. 3; 9 P.r. .... 8115 12 28 .... 39 10 -1835 .

18 do 281 H. w 7,22 P.M. 413 ... . . ... .. 37 e-2758 50923
do 29 L.w. 3 26.M. m. . 8 4 12.16 - - 40 10-2082...
do 29 H. w 7 38.A.M. 412 ... ......- 10 30 15·5905 5·3823
do 29 L.W.l† 352 P.M. .... .. 814 12124 ... 25 10-0685 ......

19 do 29H.w 8 2P.M. 410............ 28 16'4149 6 · 3464
do 30 L. w. 4 16 A. .. 8 14 1211. 22 10 1185
do 30 H.W 813A 357 ... . .- 27 30 16·5149 6 3964

ldo 30 1.. w. 4 35 ýP. M. ..... 8 22 12'12 . ... 25 10 -867 9....
*0 do 30 Hw 8 25:P.M. 350.. .. ... 1 .. .... 24 16·4450 5-5771

do31 .w. 821 12 22,.. 24 10 -9379 .......
do 31 H.w 847A.M., 4 1'.......... -15 30 15 4555 4-5176
do 31 L. w. 5 10 P.M. ... 823 12.13 . 32 102782.

21 do 31 H. w§9 0, PM. 3 50... .. ... .... 27 15-4554 5-1772
J Nov.1 1. w. 5 26.... .. 8 26 12 121 ... 50 100188.

do 1 H.w 9 12 A.M. 346,.... .....- 18 27 15- 4353 5-4165
do 1 L. w. 5 32 P.M..... 8. 20 12 0.. . 26 10 -0534

lt do 1 H.w 932 P. M. 40 ...... . .. 25 15-9152 5-8618
do 2 L.w. 6 23A.M. .... 8 51 12 21!. 23 100986.
do 2, H. w 9 58 A. M. 3351... .. ... ... 13 26 14 -8858 4-7872
do 2 L. w.; 5 54 p. . .. i. 756 12 16.. 31i 98688

23 do 2 H. w 10 14 P.M. 4 20 .. ... ... · · 30 16'0052 6 -1364

H. w. 12638
Totals 15 tides. ... .. .....

L. w. 6057
16 H. w.

Means do
15 L. W.

6524 124i33 185

4 5 818 12

o -.
o.

Feet. Feet.

à .

Feet.

............................ ......1179 47018.......11'7799 4 -7018
459 ........ ......
. .. . .. 12·0236 4-8445
4 -5194 .. .. .. .. . .. .
....... 12'3126 4'9928,
4*9423'.

12-6322 5·0674
5·0026i.... ... . ......
.. ....... 12-7265 5-1410
5'2070 .... .. . ......
.... .. 12-7895 5-1873
5-0676 .. .. .. . .. .. ... .
. . 12·9282 5·57951

5·5220 ........ . . . .
13·1636 6 1403

6-2964 ... .... ... .
....... 13-4828 5·9792
5-6470 ... .........
. 13«5590 5-3122
5 5071 ........ .....
. .... 13-1554 5*0948!
5 1773 .... . . . . ..
....... 12"7995 5·3019
5 436 ........ .......

12,7982 5,5242
5 3819 ... ... .....
....... 12-8069 5-4619
5-8166 .'. ... ... ...

. 12-7033 5-4393
5-0170 ........ . .... .

12-8045 5-6267

Z

o o

-e -e
n .n

... 57
28
... 42
15 . .

.. 19
17 ...

1,.
.31 ...

... 3

14 .

. .. 1
7 ...

... 85

45 .. 3

41..6

2 46 47 6149
14 .... .. . ....... 86·2939 79 -5078 204 -4657,85-3948 198'269

-86 498 152-1019
+21 29 15-4759

21 ............ .. 53934 5-3005 12·7791 5-3372 13 17
-12 33. 10·1401

N.B.--Maxina in whole lunar month indicated by a star, thus: *, and minima by a circle, thus: o.
†Moon crosses equator, Oct. 29th. 'Moon apogee, Oct. 29th at 6h. Om. p.m. §Full moon (Quebec)

Oct. 31st at 4h. 31m. p. m.
258 [1891]

A. 1892



55 Victoria. Sessional Papers (No. 8.) A. 1892

APPENDIX 13.

TABLE V[.-Tidal Fluctuations at St. Jean des Chaillons during the Low water season
of 1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM
DIRECT RELULTs or TInAL OBSERvATIONS- NAUTICAL ALMANAC ,

(Continued.) AND " L'ANNUAIRE DES MAREES.'

*Eastern standard 'OE
D civil tirres of mieri-

dian passages im- E ei
inediately preced- ,
ing observed high - ;Cs
waters, with cor-o.. .
responding ages _
and phases of the Q Z é-
moon.M 0 b

Min Feet Fet Fet et

ce~~ 
or

-Ce|

H. M. H. M. H. M H. m.H. M. Min. H. m

.... ...... . .... .. ... .. . . .... .... . . .... . . .. ... +34.

... ... .. .. .. . . ... .

29 .. .. 4197 . .. .. . 9 19i.. 7 361 .... .. 4:51 .... .. + 38 9,15 4
.. . 5226 . -2437 '427 . ... .. . ...... .. 9-8 .... .. 241 . . .

.. 1iî - ......

27 .... 0750 .. .. . 94(. ... . 758 .. &32 . .. ..... 934 42 16
.... 9276 . 2890 1.. .1237i.. ..

Min ..... F 07 .. . 9t48 1 820... . 6 9... 1 9,49, 46

.. . .103 . . -3 96 07 6 . .. .. .... .... .. .. . . 0 8 .. . . 12 31, .....
4 .. 9842 .... 640 ... 1 . ..... 958 51 17

. 2 ..... -0943 '073. .... .. .............. .. .... ... .. 122 ......
.... 0550 .... ......... 951 . ... 9 3 . .. 7 7 ...... + 6

. 11 47 .. .0630 '0463i ........9 7.. . - . .. 3 

12 ... 0247 ....... . .. * 958 .. 9 . 30 ... . ....... *10 6 61
S 3147 . . 1 3922 ... .. . .. .. .... . 2. .. .. .. ... 4 . .

S ...... 953 ... 9 45 . 751 ... .. - 10 1 i 6 6
8244 2354 5608.... ... i..... ... 12 8 .... 1219 . 7 19

S 1000 . .. .31921 1611 ..... . .. ... .. ... .... ..1217 ..... .
9 46 . . 31027 ... .. ..... 827 ...'. 16 10 0 4**

.. . 10699 .... 060 063 .. ... ..... ..0762. '223...... .. 138 . 1217 .
10 9 37 1 ... .. 1048 .... 8 44 ... ..... 6 7

9895 . .. 4036 2174 ... ...... .... .. ..... .. ... .... .. 1216.......
9 . ... 6597 .... .......... 1 9 .... .. .... 9 0 ... .. -- 19 951 80

4.... 0001 .. .. 359 -3071 .... .. .... ..... .... .. 14 8 ... .. 1215 ...... ... ......
1 . . -2594 .... . . ........ ... .. 110 C) 0 915 ... ....... 945 83 91

'0201 3 2223 . .... .. .... .... 1216 ..... ...
8 . . 4 .. ... ... 92 . 1152.... .. ... 9110 0 39l8

... 4799 ...... 01087 -0623 .... .. .... ...... ... .. . °1214 ....... .
1 0452 ............ 91 . 1214 .... 9 4... ....... 9 3 8 20

.. 1 094 .. -1036 '026 .... .. ........ .. .... .. .... ... .. 1216.......
S . 7.... ... ..... 93 8.... 13 9 .. . 10 0 ... -- 9 9

.... 1-1194 ...... 012 -1874 . .. .. .... . . .. . 16 8 .. .. 1215 ... ...
2 ..... ... .. ....... ....... 914 .... .... .. 1 0 915 .. . 915 86 23

71'42

+128 0 + 56
139 6'89203 33769 2-7534 3-2857 154 7 80 49 =8342.. . 128 47185 24... 3 15616 1088

+19

-459 2136 2.938 ... 10 6 10.... 8 3 12 22 946 68-00

9,4....... 455 2251 1815 »j1 86 8

181]

[1891] 259
8-17*
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APPENDIX 13.
TABLE VI.-Tidal Fluctations at St. Jean des Chaillons during the Low waterseason

of 1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS OF TIiAL OBSERVATIONS, &C.

os >

STimie Ir A8
H h Eastern 6 . ;z

anrow Standard. 2 - -8i-& waters ob- 0, - j
served Cr. z0.c -e

a each civil 0

E day. 4._ý -ý 5ý
> -, - - C$.- .-

H. M. or H. M. H M. H. M Min. Min Feet. Feet. Feet. Feet. Feet.
P. M.

Nov2 H.w 1014 P.. . 13 16-00521 .. .

.Nov3..w. 626A.M. ...... 2. 58917............... 18
do 3 H.w 10 28 A.M. 4 2..........- 26 34 15*5752 5-4617 ........ 13·0917 5-7217.
do 3 L.W. 6 25 P.M. . 7......757 1210 .... 34 10-3482 ........ 52270...........

24 do 3 H.w 10138 P.M. 413 ... 28 16'6546 6'3064 ........ 13·3852 5-7469 ....
¾do 4 L.w. 7 7 A. ... .1 8 29 12 28. 35 10-6752 .... . 5-9794 . ..... ..... 14
Sdo 4H w 11 6 A.M. 359 23 20 161499 54747 .... .. 13·5895 57055
Sdo 4 L.w. 7 6 P.M.. 8 0 1159 .... 21 10·7982 53517............o 0

25 do 4 H.w 11 5 P.M. 359 34 16-8146 6-0164. 13-5172 5-4179..
do 5L.w. 726A.M. . 211238 013 10·8182. 59964.... ........... 18
do 5 H.wI 11. 43 A.M. 4 17..........+ 12 31 15-1255 4 3073 ..... .. 13-1317 5·1069 ....
do 5 L.w. 742 P.M. 759 1224 28 10-33841 .... .. 4'7871 .8.........8

26 do 6 H.w 12 7 A.M.
4
2
5  .... 19 156752 5 3368 ... 12-6364 5-0856 ....

do 6 L.W. 8 16 'A.MNI. .... [ 819 1217. 18 9-8488.... .. 5-8264 .... ........ .17
do 6 H.wl 12 24 P.M. 41 8 . 29 30 14 2411 4 3923. . .. 12·4591 5·2305 ....
do 6 L.W. 8 3.M...... 739 12 4 .... 25 98388 . ... . 4-4023 .......... . 17

27 do 7,H.w 12 28 A.M. 4'25 .. 31 161399 6 3011 ... . ..12·6814 5-2105 ....
do 7 L.w. 913A.M. ... .. 845 12136 .. ... 42 10-3135 .. ... 5·8264 ........... 34

. do 7 H.w 1 4 P.M. 3,51 .......... + 6 34 14-6258 4·3123 ... ..... 12·8326 5-1281 ....
do 7 L.w. 8541P.M.... .. 7550 12'20 .3 102235...... 44023 ..... .. .... .... 39

2S do 8 H.w 1 24A.M. 4'30 ........ .... ... 22 16-1949 5'9714 ...... 12 7632 4-9647.
do 8 L.W. 10 10'A.M., .. 846 12 36 32 10·3382 ...... . 5·8567 ........ .. ... 40
do 8 H.W 2 01P.M. 350. . ... ..- 6 34 13-9664 3-6282 ........ 12-3522 4·7074 ...
do 8 L.W, 10 11 P M- ... 8,11 12 20 ..... 23' 9-6588 ......... 4·3076 . *. .. .. .. . 49

29 do 9 H.w 2 50 A.M.!*4;391. .. j...........* 41 14-6958 5·0370 . i.... 12-4346 4-2339.
J!do 9 î.w. 11.10 A.M. . . 8 . 20 12 34 ..... 26 10-9765. .. 3-7193 ........ ..... 25
do 9 H.w 3 24.. .. ....... + 5 31 14·8485 3-8720 ...... . 12·9169 37308

,'do l0 L.w. 1152 A.M...... 8 28 12 21 ..... 22 111265. ....... 3-7220 .......... . 21
30 dol0H.w 3 45 A. M. 3 53 ... .. . . . 25 14 7365 3-6100 ..... 12'9421 3 4766....

. .. .. . .. .. 81251 12 5 ... 2 .... . ..... .. ° 3-45* 15
*do 10L.................2 . . 321........... 3 .... ........ 1do l0IL.w. 12 10P.M 112812 . .... ........ .... .. . ... .. .....

H. W. ý 106 26 +24 + 29 414215'44391

Tot'Is14 tides 130 26 ... 58 2à 123 31 185 6 .... .... .... ... 70-0276 74-75161180 7338 69 4670 316
L. W. 1201 -1 78 409 145 4163

14 H.W 1 + 131 30 15 3889
Means do ... ... 10 8 14 12 20 . . 10 4-9834ý 12-9096 4-9619 21

14 L. w 26 2710 •3869

Grd.total¯s.W +214 1607 904,36211
57 tides .... ... ...... 232 49 483 49 720 24 ..... .... ...... 3038340 306·8918 752-4708 303-966711079

L.w. -212 1810 600-52811
57 iH.w + 16 28 15-8660

Grd. means do 4 5 8 21 12 25 ..... ..... .. ... 5·3304 5-2912 13 2012 5·3327 19
57 t.w..- 14 31 10 5356

N.B.-Maxima in whole lunar month indicated by a star, thus: *, and minima by a circle, thus : C.
§Maximum diurnal inequality observed in low water levels=1-318.
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APPENDIX 13.
TABLE VI.-Tidal Fluctations at St. Jean des Chaillons during the Low water season

of 1887, viz.:-from quadrature, October 9th, to qnadrature, November 8th.

RESULTS BASED ON DATA FROM
DIRECT RESULTS OF TIDAL OBSERVATIONS- L . NA ED ONMAAC ,

('ontiued. N AUTICAL, ALMANAC
oieAND "L'ANNUAIRE DES MAREES."

,'eEastern standard 2
Diurnal Inequalities. civil times of me-

ridian passages M
-imediatelypre+

-e + -aceding observed "C e
- highwaters,with r

o snding ' > C

-e s- - - " ages and phases

S e -eo the mon. t

z~ .o5 , ",

Min Min Feet. Feet. Feet. Feet. H. Mç H. M. H. M. H. M. H. H. Min. H M

. 4 . . . . . . . . . . . . .. . . . . . ... . .-. 2 0..

4300 ... ... 28 2 0950 ... .. . . . ..... . .. 1 . . . . . 12 15 ... .. .. . .15 4 ... .. ·2347 ..... . . . .  905 . 123 ... . .... 1030 . - 19 9 7 86
- !1-0794 .... . .'2935 0252. . . . ... .. ... .. 17 . .. .... 1216 .

32 18 . . .. -3270 . . .. . . .. .. . 147 .... 1046 ... .. ...... 859 84 24
.24 .... . ... 2043 -0414_...... .......... ... 1 04. .... . 12.15...
29 29 ........ '2230 8 55. 2i1 . .1 ..... -19 850 82

66 7 .. . '0 23 '2 7 ......... 18·8 . .. . .i.. 12 16 .... .
2 ...... ..0200 8 292 . 2 6 ... 1117 . . .. ..... .841 80

21 39......0...... .......829 2. 36.. 841 80 2&
1-6891 . . . 3855 3110 . . .1 1 ... .. ... .. .... ..... .. 12 16 ....

22 1 -4798 ....... ..... 8É41 1 3 2 ........ 1133 . - 168 3i 6
5497. . . 4953 -0213 ..... .......... 19·8 ... *' 12 181 ..... i.. . . " . .

.0..... 4896, 246,....27 1510 7 .1 .... .. . 8 .. 3 ... . 5 . .. . .. .. 24 73 2
1:98......2320 . 1227.0 1 4341 .... . . 1773 1449 .. .. . 1 ..

66~ 32 *.. . -.. :1 .20 12.. .. . . 8 8. 64ù
30 13 .... ..° -0100 8 311.. 3 53 ... .. .1 - 13 8'15 69
.55 1 -8988K.-.. .... .. 222à 2 24.- .... 83.

*1Y»~.20 159 . 099 164. i J. 12,24.......
66 132...... '14477 8 . . 420 ... 1228 ... .. .... 8 64 97

.. . 22511....... .1512 -0824 ... ... .. ........ 1221 .......
55 16 .....- .. . .... . . 1 .. ... 1249 5

S569 ...... 0 4 1634 ... .......... 21 ..... 1224 .....
56 16 . 17 . . .. ...... 8'12 ....... 5 12 . .. 1113 ...... 8 1 55 8
. ! .. 2·228-5 . . . . . 4110 · 2573 ... 1 . 3 . . . . .... (]b ... 12i27 .
35 16 -... . . -6794 . ... ..... 8 21 .. 5 39'........ I 1 40 .i.. + 9 8 1 5

... 7294 ... ... 0824 -4735 ..... 2 · 8 ....... 212 .32 ..
9 44 ....... 1*1-3177 .. . 8451. 5 212 .... .. 8 7 47 29

1. . 527 ..... -4823 -50311. .. 12136 .. .. ...
8 13 ..... . 5 ..... . . . . 8 521. . 6 32'.. .I.. 23-8 248 . + 28 8'16
.. 1120 . '.. .. . 0252 2*542 .. . . .. 12 42 ... . 8
3 16 ..... 1547 ....... ....... 847 .. ... .. 6!5 8 î 3130 ... ..j.... 8132 44 1 30

... . .. 2.... . . ... .. 1243

+6010
391 277150928 49100 33692 2680312035.. 27i26 30 25 . 175 46 185 58 ..... 11755

-72

28i 20 1-0062 -3273ý -2407, 1915 837 . 3 55 4121 ... 12331 121241.. 8 25 65-21
.14

+210,
1578 114546·513415-721212-215811·699251459 .. 2094621651.... 578 2 ... . 51129 4144545 20' 4626..' 7 6721 2...97 14

+ 19
29 20 8019ý 2711 -2181 2089 9 2L . 730 7129 10 9 1226 .... 5872-7

12

tMoon's N. declination a maximum=20° 39'. +Moon's last quarter (Quebec), from Oh. 02n., p.n.
Novenmber 8th.

8-171* [1891] 261



55 Victoria. Sessional Papers (No. 8.)

APPENDIX 13.

TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,
viz.:-from quadrature of October 9th to quadrature of November 8th.

DIREc'T oF RESULTS OF TIDAL OBSERVATIONS, &C.

Hig l
and1low

1 waters ob-
served

each civil
day.

Time,
Eastern

Standard. a

ce

+
M.,

èa D

-Z

z

C,> aE

-e

.M. M._
H. M. or H. M. H. M. H. M. Min'Min Feet. Feet. Feet. Feet. Feet.

P.M.

a . +45
Oct.12.. L. w. b 1 2 A,M........ 8 9, 12 5 ... 79 13 657 .. 1570 ......
do 12.. H. w. c 4 58 A.M 3 56 .... 25 16142 2485 .. 14·693 2 004
1do12.. L. w. d 2 6 P.M....... 9 .. 12 i .... 28 13726 ... .2416 ............

do 12 H. w. e 5 54PM 3 48.. ..... ... . +19 40 15"268 1-542 .... 14-675 2*067
do 13.. L. w. 2 0A.M . ... ... 8! 6 12 13 ..... 85 13-557.... 1711 ............

-do 13..'H.w.lg 6 7A.M 4 7............ . 52 16'152 2-595 ... 14*731 2-197
do 13. . L. w. h 3 10 P. cM. ....... 9 3 12 58 I 65 13'706 ...... 2*446 ... .........

. do 13.. H. w. i 7 5 P.M. 3 55 ... .. + 31 31< 15-744 2·038 .. 14·870 2-417
¾do 14.. L. w. j 3 13A.M. ....... 8 8' il 55 . .. 62 13-616 .... 2-128 ..

4 do 14.. H. w. k 7 0 A.M. 3 47 ................ 39 16 669 3*053 ...... 15'014 2'717
do 14.. L. w. , 4! 9P. ... ... i 69 13-696 2-973
do 14.. H. w.m 45P.M. 3 36 13 33 16-410 2-714 .... 1225 2888
do 15.. L. w.<n 4 25,A.M. 8 40 12 18... 62 13866 ..... 2-.544 .

5 do 15.. H. w.o 81 3 A.M. 3 38 ...... . .... ... 26 17-186 3-320. 15-454 2-927
do 15.. L. w. p 5 7 P.. .. ... 9 4 12 151.... 62 14*114 ... 3-072 ..........
do 15.1. w. q 81.M. 1..9..12 5 47 16887 2-773 .. 15·503 2758
do 16. L. W. r 5 43 A. ... ... 9 25 40.... 57 14-134 ..... 2-753....... ..

a do 16.. H. w.1s 8 58 A.M. 3 15 ... ........ 19 16-569 2-435 ... . 15401 2714
do 16.. W. w.It 6 0 P.M......9 2 12 32 .... 62 13-954 ...... 2-615..............
do 16.. H. W. ' 9 30 P.M. 3 30: .... ' . . . . 1 2 1700 302 15473 2998
do 17.. L. w. v 6 25 A.I. .... .... 8 55, 12 17 . . 62 13-994. 3012...

7 do 17.. H. w. w 9 47' M 31 22 .... ............ 27 17305 3-311 ... 15795 3472
do 17.. L. w. x 61 22 P.M 8 35 12 23.... 61 14-124 ...... 3·181
do 17.. H. W. y 0 110P.M. 3 48. ... ... -- 23 20 18.507*4-383 ... . 16'293 3-742
do 18..L. w.Z 61 4A.M. ....... 8 37 12 4 ... 42 14-720. ... 3·787 ............. .

S do 18. .H. w. o 14 A.M. 3 27.................26j 18-338 3-618 .. .. 165921 *3-763
do 18. . L. w.1 bb 7 P.M.........9 2 12 31 .... 591 14-700 ...... 3-638 ....
do 18.. H. W. cc 0 4 5 

P.M. 3, 9 .... ... ... +4 25ý 18·707 4'007 .... 16'608, 3667

H.w. 114 34 +44 441 236-890

Totals 14 tides... 63 45 +24 50 49 123 3 173 52.. . 855 195·564 41-326,37·846 216-327 40'331
L.w 87 45 -24

14 H.W. 9 32 16-921
Means do ... .... ... .... 3 38 8 47 12 25 .. 2-952 2-703 15 452 2-881

14 L.W. I--12 61 13·969

N.B.-Maxina in whole lunar month indicated by a star, thus: * and minima by a circle, thus:
The zero of the gauge was taken to be 25'055ft. above datun instead of 25-0646ft. as per abstract of results

a Longitude-Batiscan, Brunell's wharf =- 72° 1
4h. 49m. Os. -0-2007 of a day west of Greenwic
b Gentle N.W. wind. Fine weather.
c North-westerly breeze. Clear and cold.
d North-westerly breeze. Cloudy and cold.
c North-westerly breeze. Cloudy and cold.

Fresh S.W. breeze. Dropping rain.
262

5' 0" y Stiff S.W. breeze. Sky overcast.
h. h Light S.W. wind. Cold rain.

i S.W. wind. Rain.
j S.W. wind, hardly perceptible. Cloudy.
k N.W. wind,justperceptible. Skyovercast.
1 Fresh N.W. breeze. Clouded sky.
m Gentle N. W. wind.

[1891]
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APPENDIX 13.
TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,

viz.:-from quadrature of October 9th to quadrature of November Sth.

DIRECT REsULTs OF TA L OBSERVA- RESULTS BASED ON DATA FROM NAUTICAL
DIRLI'Esr 0F TInedA. OER-ALMANAC ANDTIONS-(Continued). "L'ANNUAIRE DES MAREES."

Diurnal Inequalities. E Eastern standard civil >
m times of meridjan ts-s

8 . . . . passages i-n0nedi-6 .
ately preceding ob-"a~ 5 r.
served high wsters, cé C;

ce :, >- a, with correspond'n a t, Q

.. 5e4... -149 .... a sand.pha..s ., 95à

-Z ce z.

..5 Feet,.Feet. Feet. Fet. H. M. H . m. H. M. ' H. M. H. m. Min H M

8 ... · 2 ... 144 -30 ..

... 6 5 . .. 915 - ..... .... 129465 5.
11 9... - ....069.938 21 .1 . 20 . 42...922 39 2

8. '874, 018 063! . . 3.............*12 4
62 43. . 10 7 7471 251 5 291 ....... -17 . .......

12 14.....I2408 ... 139' 220, -..... ... ... ... 261... k. 12.39. -
.... 7 . .... · 1023 842..........651 2 09 548 .. ..I 9a-ý 144 »300 .. .. .. .. . .. . 1233 .. ..

. 2... .. 0 8 . 959. .. 724........

4 1 5 ... ... i18 .... .12.04.

.. I. -259ý. . '211 171 ... 271'l.. ...... 12129... 10..... 2
.. 2 8 ..... 170 .... ..... 10 8 7 9 37.... ... 7 53 . 5 10116

2 7... ..... 229 03 . ... .......... . ..... ... .226 . .
243 248......51 .... ... 1]0' 4 81.... ..... 1015 80 5

27 15.049 .1691 2 ............ .. :.. 21 .020.... ..... 19 3 10 32 ... 4 .10 12 89

.38 ...2. .. . . 1 0 2 -0 4. 95

24..... . 1 . . .... .... ... . .. .. .... 

... 22 2. 19 . .. .56 .. . .. . 946 ...

23 . ... -180.......... 958 7 il 0 9 7 ... l . .10 7 97 
5 7 07 . . . . 284 ... . .... 291.1222

8. 299.04 .... 322...........111 28 ..-. 92 10,1 104î
171529... 4.....2 4...102' ... .; 9 2

2.... 6 . .... ..9 .. ... . . .... -01....6 12 22 . .... 15.. ..... 9 951.........29. 110
26...1-202.. 498 -270'.................... 12 22.......
3 219 ' 596 .... ...... 2946·...1 1 24 13 0 136. 949
21!'..169 21)9 *9 021 ... ..-... .... 12 k...257..020.......92.... ...... 12 52 10 34 .1942 116
21'........9. 016 09. 18 ..... .12

14 8i. 1491.. 924 1'21 ...... 156 7 935 117i
il4 ... 1l6...

11 51 I+67

163 469 3908134 2110,2'155 2-281138, 61 731 51 "70 37ri. 115 44175 0 13916 1142
I Il 

I I 22ýI J 31 I I+22
13 34 28 0,5810 *151016017 9,52ý 1J.. 10 5 816123 958'7

ii Feeble N.W. Fine clear weather. v Feeble S.W. wind. Fine.
o Feeble N. WV. wind. Fine clear weatber. w S.W. wind, just perceptible. Fine day.
p Fresh S. W. breeze. xr Gentie N. E. breeze. Clouding up; appearance
t S.W. wind. of raid.

7 Moon crosses equator Oct. 16ph. z S.W. wiim d. Weather clearing up.
x Stiff S.aW. breeze. Clear and cold. aaWind changes from S. toN.W. Freshbreezeblow

t MIoon in perige-, Oct. 1ith, at 1 p.. Strong ing. bv N.eW. breeze ust perceptible. Fine clear
$W. wind. weather.

Il Wind going down. Appearance of rain. New ce Most important tide but one during 1887, viz.:
Inoon (Quebec) at 5.35 1).m., Oct. lqth. evening tide of March llth, for which coefficient of

p Fresh N.E. breeze. Ran at H.idnight. semi-amplitude is 118. N.W. wind; fine.
[1891] 263
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APPENDIX 13.

TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRET RESULTS OF TIDAL OBSERVATIONS, &C.

Tinie, li -
Eastern

So w wtersb- Standard. Z
U served

each civil - .2 2day. 1

A. M.

H. M or H H. M H. Min. Min Feet. Feet. Feet. Feet. Feet. .

Oct.18 H. w 10î41 P.N. + 4 . 18707 .. . .... .
jOct.19 L.w. a 8 1 A.M. 9'16 12 23 59 14849'.. *3858............22...

9 do19i .wb A.M. 3 7... . .. 23 18-010 3 161 .. 16-595 3-5311... 26
do 19 L.w. c 7158 P.M. . 12125 57 14·810. 3-200 ... .. .... 28 ..
do 19 H.w d 1133 P.M. 335........ -- 30 18716 3-906 ..... 16-600 3-492 ... 22
do 20 L.w.e 845 A.M. 9 12 1220 . 50 14898 . 3818 27

10 do 20 H.w f 1153 A.M. f 3 8... ......... . 25 17-940i 3042. 16602 3-467 ... 29
do 20 L.. g 836 P.i. 1 843 1221 .. ... 29 141839 .. 3101
do 21 H.w h 1214 A.M. 338 .- 9 27*18-746 3-907 .. .... 23
do 21 L.w. i 920 A.M. 9 6 1220 ...... 411 14998. 3-748 ..... . ... 24

il do 21 H.w j 1234 P.M. 314 ............... 26 17736 2-738 ...... *16'610 3213..
do 21 .. w. k 910 P.M.. 8,36ý 1218 .... 531 15-008 ... 2-728.... ........ 28
do 22 H.w 1252 A.M. 342 ...........+ 8 29 18-647 3-639 .... 16-458 2·750 ... 70
do 22 L.w. m 1038 A.M. .. .. *946 1240 .... 64 15-1581 ..... 3489i. . . .. . 48 ...

12 do 22 H.w n 1132 P.M. 254 ............ 58 16*3021 1144 . 15-793 2·076... 43
¾ do 22 .w. o 10135 P.M. . .. 9 3 1244 . 51 14352 1950 ....... ..... 47...

do 23 H.w p 216 A.M. 341 ...... +*69 71 16072 1720.. .. 15017 1-798 31
do 23 L.w. q 1150 A.M. . 9134 1315. 69 13·885 ..... -2187 0...

13 do 23 H.wr 331 P.M. 341 ... ............. 90 15'218 1*333.... 14-782 2 5 1...107
Sdo 23 .w. 8 1118 P.M. ..:.. 7f47 01135..... I 31 13-672 ..... 1

46 ...  .. .

do24 H.w t 3 6 A.M. 348.. . .. . .. 211 °17 16629 2957 ... . 15109 1:907.. 52
do 24 L.w. u 1115 A.M. .. 839 1254 . . 68, 14-640 .. 1989 ... . ...... .

14 do 241.wr 4 0 P.M. 415 ... .. .. 20 15 15·033 .·696... 21
do25L.w. 1 0 A. . 9 0î1225 . 68 13-731 .... 2·043......... 50.
do 25 H.w w 4 25 A.M. 3 251 . + 681 73 15*347 1-616 ...... 14-358 1-627 ... 45
do 25 L.W. x 210 P... . 9 45 *1333. . 82 13-358 ..... 1-989 . 23 ...

15 do 25H.wIy 558 P. M. 31 48 .. . .. ....... ý*104! 14-214 0856 .. ... 13969 1·569,.. *128
1d5 26 L.. 33131A Mdo26L.wz 1735 A... 37 . . .47300 . ... 01204 ..... . ...... 3

97 2 +12-0
H.W. - 109 2 + 145 593 219 -351

Totals 13j tides 11241 +36'0 45 56 124154 175'11 . . . . .. ... ... 31-15836850 203532 32505 394 627
L. W. =-148 41 -- 35 769 1201- 208

13 H. W. + 48 46 16 *873
Means do .. .... . . ...... 3 32 8.55 12 31...............2396 2-632 15,656 2-500 28 48

14 i.w.. - 12 55 14·372,

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus:"
a. Easterly wind, hardly perceptible, fine. b. Fine, èlear weather.
c. N.W. wind just perceptible; fine and bright. d. N.W. wind; clear, cold weather.
e. Ordinary N. E. breeze ; cold and clear. f. Fresh N. E. breeze; fine day.
f. Fresh N.E. breeze ; fine day. h. Fresh N.E. breeze ; fair. i. 'Fresh N.E breeze ; rain.
j. N.E. wind ; cold rain. k. Gentle S.W. breeze ; fair weather.
i. Stiff S. W. breeze ; sky overcast. Moon's S. declination a maximum =20° 8'.
m. Maximum diurnal inequality observed in high water levels=2·345 feet. N.W. wind ; fair ; cold.
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TABLE V1.-Tidal Fluctuations at Batiscan during the Low water season of 1887,
viz. :-from quadrature, October 9th, to quadrature, November Sth.

RESULTS BASED ON DbATA FROM
DIRECT RESULTS OF TIDAL OBSERVATIONS- NAUTICAL ALMANAC

(Continued). AND "L'ANNUAIRE DES MARÉES."

* Eastern standardi
Diurnal Inequalities. civil times of ie-

i ridian passages E o
- - -- .~ imnediately pre-

ceding observed -e s 5 I
I -ý high waters, with :

> correspondingages
and phases of the E ýt

e 11moon. O

M H M. M 0
i C

ok a) o i A~ -É r

MinI Fe-et. 1 Feet. Feet. Feet. H.ýM H. M. H. 'M.~ H. I.H. 1M. Min H. 1M Z

43913

34 0

n.
p.
r.
s.
v.
z.

697...........0. 039... ...... .91..... .... ... ..0.... 1 .1. ....
... -039.....1221....... ........
706 .............. 139 . -6

776........ ...... ............. ... . . 1 222...1

.. 059 0403 ~ i"'
4à~ 2Y12,806.... . 3005...........1 9..08... 00 6 ...I......... 122291...............l 3

010ý...... -0 2 ,

010 .... M . .45. 1244., 9 1
911 .. .. .. 3 , . . .. ..

.. -150 4 .. 3 6 20 7 9 0010. ... 004 161... ... 39 4.... .. ...... .... < ýý......... .......*......

... '806............8.5-... ........... ..44 1269 848; 77

230...... 776 278 58........1225..
'467 ..... ....... 9 9.... 1 71... .... 14. 2 87 68
.. ' 20 !..467. .1 41. + 2 :4

854 .... 1227
.. 21395. ..... 1 3 27: 9....... .... ... .. 3 221 .1.... 8:7

411 ..... 2î8.0.......2.........-.1.
. .. *968. 6.... 6 25...... . 2+14 851 5

855.. 0... 76 211. *25.........:.1234.........
909............935.... 625 325...........9,0 46

427 .. 7 ... 9 . . .4.. 3............78.....7312140.........
... 9.. ..93 . 649;... 45a,. .. +34 9,16' 41

133 ... ....
1244·3483 1358 .. . . . 3.. .. .2..4..4 1221

. ... ... 94 . . 2 1 . .. . . .. 1 9 . . .-- 2 1

°·038 19...... .... .. ..... .88.... .. 1247.. _

+92 12 1 +50 3 1

1· 4 0738 3 -661 2 . .. .. 2 ... 2744 3216.. .. 178 , 17440, ... 118 001

.. ... 84 .. . .. 3 5 . . 1 4 '. . 1 . 8 59 9

942 0 ·338 012401 0194 919 ... 4 37 4 37 . . . -. ... 1222 7 77.00

Strong N.W. ind.; clody and cold. o. N.W. breeze ; cold.
Gent-e N.W. breeze; freezing hard; fe. q. S.W. wind ; fair.
Moon's first quarter (Quebec) Oct. 23rd, fron1 Oh. 468n.4 .m.; cloudy.
Stiff N.E. breeze; snowing hard. t. N. .. breeze; ra 154ng. u. .igh S.W. wind or gale; ra6 .
S. W. wind, going down. ir. Moderate S. W. breeze ; clear and frosty.
N.W. breeze; foggy at intervals. y. Light N.W. breeze; bright and cold.
Gentie N. W. breeze ; elear and cold.
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APPENDIX 13.
TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November Sth.

DIRECT RESULTS OF TIDAL OBSERVATIONS, &C.

High Time, e -e Q

digh Eastern 1>11
wate >- Standard. Z; 5

W rwaters ob- Z .

served . z
each civil j

day. a' 1 c lu.

A.M.
H. M. or H. M. H. M. H. M. Min. Min Feet. Feet. Feet. Feet. Feet. Min Min

P'.M.

Oct. 26 1.. w. 4 35A.M. + .8 ...... 13..0 .. ,. +.6

do 26 H.w a 556A.M. .. ... ... . + 6 69 2 228
do 26 L.w. 1, 2.50 P.M. .. 8 54 12 58 ..... 82 13238 2000.............17

16 do 26 H.w c 6 54P.m. 4 4... ... ... .. ..... 73 14869 1631.. 14166 '
do 27'L.w. d 3 0 A.M. . .. 8 6 il 58 ..... 60 13130 1739 12
do 27, H w e 6 52'A.M. 352. ..... .... - 24 43 15615 2485 14 377 2157 .... 45
do 27 L.w. 343 P.M. 8 51 12 28 . * 90

17 do 27 H.wg 720P.M. 337........ 47 15724
i do 28L.w. h 4 6A.M. 8 46 112 20 .. 13547 .... 2 l

do 28iH.w i 7 40,A.M. 334 +... 10 38 15943 2396 14'715 227.
do 28L.w. j 4 43 P.M. ... 9 312 40 ..... 851360....33 .

18 do 28 H.w k 820P.M. 337 ...... . ... ..... 55 804 2197 1459 23.
do 29 L.w. i 451A.M. ..N.. 8 31 12 3 ..... 63 13607 .... 2 197.......... ...
do 29 H.w 1n 823 A.f. 332... ... .... 19 48 16092 2485 14888 2692 24
do 29 L.w. n 518P.M.. 8 55 12 28 .. 32....

19 do 29 H.w o 851 P.M. 333...... ... ... ..... 946 346
do 301L.p 527 A.M.. 8 36 12 9 .. 54
do 30jH.w q 9 0 A.M. . . 35 16833 28
do 30 L.w. r 538 P.M 8 38 12 3 . 62 14204 ... 2629)............8j...

2O do 30H.w< 9 3 P.M. 325 ... ... ... ... ..... 37 168871 2683
do 31L.w.'t 6,10A.M. . 9 7 12 23 ...... 72 14.263! . 26241.. ... ...do 31H.w 9 i26A.M. 316.......... - 13 50do L.. ?M 90,1214 . 0' 153821 . 1 7 15 120ý 2-152 .
do 31 L.W. U 626,P .. ' 9 021 .1.....7

21 do 31 H.w r 940 P.M.i 314 ... ............. 60 1593 2108..47962298 2
Nov. 1 L.w. w 638 A.M. . 8 58 12 23 ..... 52, 13468..2465
do lH.w 10 3'A.M. 325 .. 15932 246 14782 2--317 41
do 1 L.W. x 7 0IP.M... .. 8 57 1 10... 67 135671. 2365...... .

22 do 1 H.w 113PM 313 ... ... ... ....... 3 0 2823. 14806 2467... Il
do 2 L.W..' 7

1
21A.M... .. 9 8 12 401..... 64 13577 ........ .... 19

do 2 H.W a10 53A.M.i 3132... ..........-- 5 70 15445 1.868 1 2473 45
do 2L.w.'bb 71 K6P.M..... 8 23 11 55 ... 40 1

23 do 2.wcoîO8p.M. 32..........13-.. 0!... 20.............

30 16-524 ......14794 2703 .. 3

H14·861392231 ..-

Hta id 83 10 .. .9 27 3 16 7559256571
802-, 571315......6... 15........'388373532323668338225 117 400

L.1W3 -126. 964204.31
161H.7 +8 47 16-010

Means d 3351 8' 48, 12! 19 .... .... 12 *427 2355 14 793 2 ý389 8 25
151593 2 6 ..21 64. 13.621

N.B.-Maximna in whole lunar month indicated hy a star, thus: * and minimna by a eircle, thus:
ty N.W. wind, just perceptible. Fine, clear, frosty h N.E. wind. Fine and bri&ht.

weathe. d3i N.E. wind, hardly per.ept.bl..
b S. W. wid d o j S.W. wind, just perceptible. Fine and înild.
C do do do k do do Cloudy, mild.
d Stiff N.E. breeze. Clear and cold. 1 Feeble S.W. wind. Sky overcast, appearance of
e do Hard frost. rain.

N.E. windjust percep)tible. Fine, clet r, but milder nt Feeble N. wind. Conmencing to ramn.
weather. ii Northerly breeze. Cold. Snow flurries. Moon

gi N.E. wind. Fine, crosses equator, Oct. 29t7.
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TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November >th.

DIRECT RESULTS OF TAL OBSERVATIONS- RESULTS BASED ON DATA FROM NAUTICAL
DIRCTRK8LT)o TALMANAC ANDntinued. "L'ANNUAIRE DES MAREES."

Diurnal Inequalities. Eastern standard > ce
civil times of meri- o 9

. dian passages im-
mediately preced- -

c ing observed high b 0-A
.- waters, with corres- -H- z

ponding ages and
3 phases of the moon. 55.

> Z

Min Feet. Feet. Feet. Feet. H. M. H. M. H. c H. M.Min. H.

60...... 228.. ... 1 .... 73 .... . .....36 ... 38  10.0 40
369 ..... '159 198 ... .............. ............ 1241....

60 .. ... -108 ... ... .... *1 56 ... 758. 6 17 .... .. ..... 1 19 42 16
746 ... 211 193 ... .. .. .... .. .. .. .... .... ... 1237 . . . .. . . . 4

30 ... 337 ... .. ... 1032 .... 820 .... ....... 654... .. + 18 1034 46
109 .... . -2531 088 ... . .. .... .. 108 . .. ... 1231 . 1 . .

8 . 080 ...... ...... 03842 25..... ..... 1043 51 17
219 ..... 085 032. .. .. .... .... . .... . .. 1227 .. .. .... ..

20 .. . 060 10 37.... 9 3...........7 52 ..... + 0 1049 56
. 139 .... 044 027 ... ....... ...... .... 1

37 . 0 . ... 1056........ .. 8 15 ... .. ...... * 10,51 61 18
129, -38 ... 1221.

25.. 130 . . . 1038..94...........8.... 36 .. .. - 10 10,49 65
.·854"......323 '296. ... .. 128 ........ 1219 ..... .... .. .....

19 4781. 10 451. .. ... .. ... 8 55 .... .. ..... 1045 70 19
113 .... - 266 193 ... .. .. ................. .... .... 1217 ..... ....

6 .. -2491 1033 10,271. 9 12. - 16 10 41 74
. 54 036 381 .............. .. 138.... .... 1217 . .

20. ... -0591 .... . .... 1015 7 10!48 .... 9 29 ... .. ..... 10 36 77 20
. 905. . 321 262 ... .. ... .. . . . ... ... 1216 ..... . ..

9 .... 4381. . ..... 1017 .... 119 9 4 5 . . . 19  10 30 80
049 324 -146 ... .. 1 ... .. .... .. 1418 215 .......... ......

9 ....... 357 ... .... 10 10 .... .... .. 11r30 Q 1 0 . .. 10 24i 83 P
014 -232 ............... ...... .... ... 1216 ... ....

13 1011 ... 1152 .... .. ... 10 16......-*20 1016 85
458. 024 -063 ... .. ... .... .. .... 15 8 .... . 1214. ... . ... .. ..

30. 010 .... ...... 959 ........ .. 1214.... 10 30 ......... 108 86 22
5.. 945 . 092 006 2 ... ......... ... 1215 ..... ... .Àà168.........1215...

... 1 079 ....... 16'8 .... .... 12 . . .
26....... ... . ..... 940 ...... .... i 0.. 86 23

71i42i
+12 0 +56

417 6,32802.832 2·361 2-735166 51 ... 80 49 =83;42. .. 1401 47 185 124 . . 168 16l 1082

i I I ' + ~'19 1
26 ·4221 189 '157 182 102 .... 10 6 10 28 8 48 12 22 . 1031 68-00

-17
o Northerly breeze. Cold. Snowing. Moon in w N. breeze, just perceptible. Bright and cold.

apogee, Oct. 29th at 6h. Oui. p.m. x S. W. wind, clear hard frost.
p Gentle N. breeze. Sky clearing up. y do diminishing. Fine.
q do Fine clear, cold. z do getting stronger.
r S.W. breeze. aa High S.W. wind. Clouding up.
s Stiff S.W. breeze. bb S.W. wind, hardly perceptible. Sky overcast,
t Ordinary S.W. breeze. mild.
u Moderate S.W. bre-ze. Cloudy, but nild. cc N. wind, hardly perceptible. Sky overcast,
v Full inoon (Quebec) Oct. 31st, at 4h. 31ni. p.m. mild.

N. breeze clear and cold.
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APPENDIX 13.
TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS OF TIDAL OBSERvATIONS, &C.

+

Higýhbc_ï lMmEa snd low atr

8 waters ob-
served

each civilî
day. i 

c

H. M or . il. m. Hi . Min. Min1 Feet. Feet. Feet. I eet.

P. m.

Nov.2'H.W 10'48.M. 15 16524..............
. . . ....... ...... . . . . . .

. Nov.3 L.W. 747A.m......... 8 5912 21. 63 13507........3017.
do3M.W 119A.M 3 22 22 57' 16092 25853w 150
do 3 L.W. 731 r.m... 22! 12 71! 54 13607 ........ 2485.

24 do 3.w il 6.m 3 45........26 3599
do 4 L.w. A... 9 4 12 29 56 13905... 330 .
do 4H.w Il45A.M 31-25.. 21 31 166391 2 ...... 15463
do 4 L.W. 812P.M 14

25 do 4 H. 45 P.m. 3. 33w . 35! 13
do 5 L.W. 9 4 .M..........<19 12.......W 12
do 5 w 1232P.m 3 .w15 45 15-709 1 745 15030
do 5 L.W. 852P.m............ Y 48 63 13656 2053

26 do 6MW 1220A.M 3 28 q2 16.300 2644......14706
do 6 L.W. 952A.M.'. 32i 13 5.. 63 135171 . 2783

Sdo 6H. 582
do 6L.W. 911r.M......... 7 46 iL 47 ... 51 1330...W......700

27 do 7 H.w 112A. M. 411 30 1670 331

do 7 .Wdo71L.W. 10 42A. M........ 30W 12' 481... 4 13-647 .... 07
do 7 H.w .6~ o7. P.M 3W 18 ...... -. 7 59ý 15*327 1.680 808
do 7 L.w. 10 2P.m ... 211 55. 2 13547..........1780 .

28 do 8 H.. W 1........ 32. 16718 3171 14743
do 8 L.W. 1133A.M..9 38 13 15... 55 13607... ........
do 8H.W 310PM 31 37 ... + 60 331 14869 1262 14434
do 8 L.W. 111 7P:M.. . 5 35. 70 13210. 1659.

29 do 9 H. w 45A.m. 4 ........................ 561 15380 2170 14199
do 91L.W. 1230P.M..8 12 35 29 13210i........2110.
do 9 H 420P. m. 1 2 4 * 730.. . 14234
do 10 1 W. 120................. 1 13-4Z0..... ...1-550...

80 do 10 M. w3 40 . 6015050 001........14386
.. ......... 850 1220J. 38..................

... . .. .. ... .. 13 -620 . . .....i. ...
M. W 93.34 +24 i-.87 606' 223-277',

S 11734.... 51 31 131 31 186 32...............33018 35922 206952
Totals 14 tides. 126 3 +12

L.W. 13W 65 1101 190259
14 H.W . 29 43 1594.

Meas Io3 4 8451226. 2 .... 2358 2'395 14 782
Means do..... 3 84 12 -1 47150 _14 L.W. 41 4 15
Grd. totals H.W. - , +29212395 935675

57tides ...... 36 511 21 720 2 1443145941 863494
L.w. 2503298 791341

57. w. + 221 42 16-41557 H.W.Grd. means do .. 84 22 5221 54

N.B. -Maxima in whole lunar month indicated by a star, thus: and minima by a circle, thus:
The (') zero of the gauge was taken to be 25*055 f t. albove dlaturm, instead of 25*0646f t. as per Abstract

of Results.
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APPENDIX 13.
TABLE VII.-Tidal Fluctuations at Batiscan during the Low water season of 1887,

viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.-
(Continued.)

Diurnal Inequalities.

> -REMARKS.

to

Feet. Min, Min Min) Feet. Feet. Feet. Feet.

.. . . .. .. . . .. . . . . -1 9 . .... . .. . . . . .. . .. . . ... ... . .... . . .. . .

.. .. . 1 ... ..... -432 . .. .. 1 -224 -219 Light N . breeze ; cloudy .............. .... . .........
2·922 .... 37 14 - -1001 .... . , Feeble northerly breeze ... .. .... . ... .... . .....

.... ... 23ý . . .. . . .. 1-114! .. .. -253 -108 Sky overcast ; light N. E. wind ; appearance of rain
or snow.

3-030 ... 42 22 .... 298& . .. .. .. Stiff N. E. breeze ; appearance of rain or snow. ....... .24
20 .. '567 . . · 9 '073 Commencing to rain at 8.45 a.m ............. ....... .

. .. 8 ... ! .... -646 ... : 091 241 Moderate N.W. breeze; clear, cold weather ........
2-716 . 5. . 4. 52 .47 100' . .. .. ... do do fine, freezing hard ... . 25

.... 5 . ,..1576 . -. 342 - 275 Fresh N.W. breeze ; fine, bright and cold . .... .. . ... .

2-441 .... 591 59 -308' .... . ..... do clear, cold weather ............

....... 0 ..... * -591 .. . .. i'324 -201 †N.W. breeze gone down) considerably....... .

2-240 .... 72 77 -139i . .... ...... Feeble N.W. breeze; snowing . .... ..... ... ... 26

....... 5 .... : .... 1-302 . . . -124 '097 dû do ..... . .............
2-3.37 ... 106ý 78 .. -.209W . . . do do ..... ................

.... .. 28ý . .... 1 ·706 . . .. '124 '118 ...... . : ....... ... ...... .. ...... ..........

2-455 ... . 104 61 . 339W N. E. wind, hardly perceptible ; fine, moderate N. E. 27

i 1 iwind.

..... 431. .. . .. .. 1-3î7 . ... -102 1-033 N. wind do do .

2-422 . 88 53 100 .... ... . do do fine and mild.........
.. .. .3 .. . .. 1 391 ... '06 - 091 Ordinary S. W . breeze. . . . ........... ............ .

2-3311.. 96: 80 ·... . . .... .Stiff S.W . breeze ; mild .... .............. . ..... .28

..... 16 . ... ý .... 1-849 ... 309 · 281‡"Stiff N. W. breeze ; clear and cold .... ....... ....
2·5 .. 01: 401... . . 397 ... .. .. . M oderate N . W . breeze .... .... .. .... ....... .....

........ * 61 ... ...... ' 1 ..... -2351 133 do do ... . . .. . . ..............

1-917ý .... 48 0 -060.. . .. . ....... §Gentle S.W. wind ; cleai and bright. . ...... ..... 29

.. . .. . . 48 .. ..... -.380 . 035 · 169 Grentle S. W. wind ; clear weather. . .... . .. .. .

1-748 .... 15ý 15 . .. 180 ... . .. . . .. . . . ... .........

.... .10. .. . .. 050 ... '152 -045 Calm, clear and bright .... .. ... . . . .

]'1703ý .... 10 20..... . '170 .... ..... .. Moderate N.E. breeze ; cloudy, snowing ...... . 30

.. . .. 0 .. . . . 803 ..... . ... . .....

33-*269 1312 867 595114-*295 2-748ý 2-572 2«084 . . . . . . .. . ......... .................... ...

2*376 21 62 43 -953 *183 -184 * 149 ..... ...... . . ....... ... .............

144-330 986 2363 1841 41-ý942 12-428 10-*449ý 9-809 .... . .. .. .......... .... ......... ...... .

2'532 17 411 32 -7231 -214, '187 -175 .......... . ..... .... .... . . . .. . . ...

†Moon's N. declination a maximum=200 39'. ‡+Moon's last quarter (Quebec) fromt Oh. 02m., p.m.,

Nov. 8th §Maximum inequality observed i n low water levels = 1·100 feet.
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APPENDIX 13.

TABLE VII.-(Concluded)-Tidal Fluctuations at Batiscan during the Low water
season of 1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

RESULTS BASED ON DATA FROM ,
NAITTICAL ALMANAC AND "L'ANNUAIRE DES MAREES."

c

-c

Eastern standard ci
of meridian pass
mediately preced
served high wate
corresponding a
phases of the mo

vil times
ages im-
ing ob-
rs, with

ges and
on,.

.'D~ Upper Lower Ages,

Spassage. passage. etc.

H. Mf .

I. ................. ....

S91! 46. 123.... .... ......
... .. . .. .. . .. 17*8.

24 9 29 3.......... 47.

25 ' 9...... ... ...9 34 .. .1 2 l i. .

...........

20 852.......3 28 ...

9 31 : ... 3. .

.... ... . . ... 20*8
97 8 52 4 20

$91... . i. ..... 218;

28 8 4.

.. .... 22 8 !
29 9 40.. .... 615.

9 8..*. 6 32... 4

.. 102 ....... 6.58 238
.....................

Totals 14
tides. 131 41.... 2 ri 30

Means 141
tides. 92 24... 3 55 ........

Grand
ts.40 209 51 217 1 . 7

tides.

eans57 9 ... 71 1 7 ........
tides...

...7. . . .. 2168... ..

>

H. M.

11' 15

11 31

il 46

12 2

-12 15

12 36

12 53

1 - 13

1

1

2

2

3

4

34

+

H. M. . m

-.. .. . 20 !. . . .. . . . .

12 15 ...... .

-- 1

12 16 .....

- 19

12 16.

12 16 ....... ..........

.... . !- 16 9 6 7
12 18 ......
12 17......

9 44 84

12ý 15ý...... .... .... ..

12~ 19 9 35~ 82

9 8 73

. 13 8 59 69
12 20 ......

8 53 64

12 211.....
.. .... . 8 48 59
12 24...............

55.
12

25

57.
12

33.... .

12
15 1

12

620 50 721,

10 54 12

. 8 46 55
27 ........

.. 9 8 46 50
32......

852 47
36.. 1
4+ 28 9 1 44
42 .. . .. . . . . .

... 9 17 44
43

58 . 128 23 913

72
+ 19

24 .. 9 10 65·21
-14

+ 210
21.. 553 58 4114

- 197
+19

26 . 9 43 72-702- 12

A. 1892

270 [1891]



Sessional Papers (No. 8.)

APPEND IX 13.

DURING THE

TIDAL FLUCTUATIONS, ETC.,
AT

CH AM PILAI N,
LUNAR MONTH OF THE LOW WATER SEASON OF 1887,

OCTOBER 9 TO NOVEMBER 8.

TABLE VIII.
WEEKLY SERIES OF GAINING TIDES Nos. I. and III.

55 Victoria. A. 1892

LOSING "j No. IV.
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APPENDIX 13.

TABLE VIII.-Tidal Fluctuation8 at Champlain during the Low water seaEon of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT RESULTS OF TDAL OBsERVATIONS,

1+

Hi h Time, e

S iand Eastern e

waters ob Standard. -

M U served 1 0 0
. each civil

day.-

A.M.
H. M. or H. m.' H. m. H. M. Min. Min Feet. eet.

P. M.

ý4Oct. 11 H.w t 450 P. m. 1+ 10 7. 1
.... ............

Oct. 12 L.w. 2 30 A.M. 9401 1240 15053
2 do 12 H.w 5 301 A.M. O 16855 1802

0do 12 L.w. 3 0 P.M.. 940 1250;. . 14500.
do 12 H. w 620 P.. 3110. ! 10 -7531 1-2.3
do 13 L.w. 3 20A.M........9 0 1210. 1455 .

3 do 13 H. w 630 A.M. 310 .9M 2400
do 13 L.w. 3 40 P.m. 9101 13 15703.
do 13 H.w 7 30 P.M. 35. . + 0 16153,0
do 14 .w., 440 A.M.. 91 1150 15153l...

4 dd 14 H. w 720 A.M. 240'. ...... 17303 21501
do 14 L.w. 5120 P.M. *0 O1 12.50........4803 ..
do 14:H. w 810 P.m 2;50 30 16653 1850
do 15 r..w. 6 0A.M. .950 1230...........1520.

5 do 15H .w 8 
1
40 A.M. 240. ........... 1785-. 2650

¾ do 15 L.w. 61 0 P.M. 92 12 O.... 15 'W
. do 15H .w 840 PM. 240+10 171531600

do 16L.w. 6
1
40 A.M. 10 13 0. . 5553.

6 do 16H.w 940 A.M. 3, 0............ 17
do 16!.w. 6'40 P.M.. 9 0210. 25 150531.
do 16 H.w. 9 

55 P.M. 310............315 2000
do 17L.w.' 650A.M. 8

7 do 17 H.wý 10
1
20 A.M. 330 36i 17 953 2 850

do 17 L.w. 8 O P.M. 9 401220. 41 15053
do 17i H.w 

10 40 P.M. 240 30 35 18.853 .800
do 18 .w. 7 30,A.M. 85« 12 0, .... * 1*753. ..

8 do 18 H. w 10 401A.M. 310....25 1885313100
do 18 L.w. WY 81 P. M.. 920 1220 . 44 15853.
do 18 H. l' 0 lP.M. 3 O......... 12 40*19.53 3400

H. w. 12055 + 62 163 244694
Totals 14 tides . . . .. ....423012135174 5 31805

L.w. 78 20

14 H.w.: + 12 33 17 478
Means do .... .... 22 841 226..... . .. 1222

14 L. W. M23 48 15 206

C.

Feet. Feet. Feet. Min Min

0-800
..... 1 553 1-552i. . 0

2-355 . .... 10 ....
. .15 281·802 ... 40

1·2001 ..... ...... ° 0 ...
...... 15'790 1-325 .... 10
1·250 . .. .:... . 40 ...
...... 16-0,34! 1 -213 ... 0

l'00 ... . . .... 70 ....
.. 15-916 1·875 ... 50

2-500 .... . ... 1 0 ....

i ' ! . 1

....... 16'060ý 2'113!... 10
1·*450 .. .... i ...... 10 ...
...... 16'378 2·*000 . . . 30
2-300 ..... . . . 0 ....

... 16-428 1-750,.... 40
1-6001.1 .. . 20 ....

... . 16-316 2·025:....' 60
2·000 . . ... . 10 ... .

16 428ý 2-700ý. . . . 5
2,9m,0 ... . ...... 20 .
..... .16 641 3-125 ... 4,5

... 17>0161*3·225'. .. 50
*3- 100 . ....... . 30 ....
. . ... 17·3781 3-1-501 ... 30

3 -00 .-.. 1

*17 « 4343

28*-405 228.800 30 892i 280 370

2 *029ý 16-'343 2-207 221 281

N.B.-nly a few of series of losing tides No. Il. observed at Champlain.
Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus:

† Longitude-Gagnon's wharf, Champlain, 72° 20'= 4h. 49m. 20s. = 0 2009 of a day west of Greenwich.
Maximum diurnal inequality observed in low water levels =1 50 feet.

[1891]
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APPENDIX 13.

TABLE VIII.-Tidal Fluctuations at Champlain during the Low water season of 1887,
viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIRECT REsuLTs OF TiDAL OBSERVATIONS- RESULTS BASED ON DATA FROM NAUTICAL
ALMANAC AND(Continued.) "L'ANNUAIRE DES MAREES."

Eastern standard o,
Diurnal Inequalities. o civil times of me-

i ridian pamsages im- r
mediately preced- T .

E ing observed high Î2
waters, with cor- .

, > > > 5 responding ages ' .
and phases of the C '-éee . r.-'

;z moon. 0Z '

100 .. . ..Mi -e .N. .M

MFeet. Feteet eetetc H. M .I .M H. K1 H. M. H. m. Min H. M.z

.... 1. . .... . ... . .. .. .... ........... . ... 412 46.
S.... .... 720 ... .. .... 101 39 2

100 .i.... .. .... ..... ...... .. 124&..............

40 .. ., 1032.. 7 48 .... .. 251 6 7 .... .. +*40 1019 42
1200 ...... -362 -477 . ... 1. . . .. .... 1243 .

50.. . *1-150 ...... .. ... 1015 ...... . 815 .... 6 50 .... .. 1035 47 3
80 . 244 112 ... ... 1239 .

.1047 .... 8 43 ... .. 26-1 7 29 ... 22 104 54
1*150' -118 12133I 22 ..

118 115.... .... .... .. ........ ..
60 350...... 1010 .... ... ... .. 910 ... 8 2 .. .. ..... 1052 62 4

650. -144 238 .... .. . ... . . .. ... 1229 ...........
20 . .400......... .. 1032 .... 938 .... .. 27 1 8 31 .... .. + 5 1053 71

.... 1.200 ...... 318 -113 .... .. ......................... 1226.
30 350 . . . 1035 .... ....... 10 5 .. 8 57... . ......

l5~ . .5050k
.... é700 ..... 05 2 0 . ... . . .. . . .. 1225 ... .60 .... 000 ..... ... 10 7 .... 1033 . 28 22 . . 2 1049 89

.100.... '112 -5.... .... .... ..... 1223.

0 1.. .. 539 .... ..... il 1 9 45... .. 1044 97 6. .1 ·000 . .. 11 -7 . . . .. .. .. .. .... 122
1*009 112 12 2..5...... 050. 1027 , 1. 128 .... .. 29·1 10 7 .6 1039 104

-100.. .. 213 425 .... .... .... ...... t ... .... 1222.
5 . -050 .... .... 1024 ... .... .. 1156 ... 10 291 .... 1033 110 7

oo' ...... 375 100 ..... .... ... .. .. 1222.........
20 700 ..... 10 16 ... 12 24 .... .. 0 8 10 51 . ..- 7 10 27 114

000 362 75 ...... ... .. ........ . .... ....... 1221
20 100 . . 947 . l..1 ....... 1 19 116 8420 ..... 10>253 12 19211.

.. .. 40 ... 905639 . . . ... ... .. ..
.... ...... .... . 939 .... 1 21 . 1-81 1 34 .... ... 7 10 13 117

+ 67
370 10·304' 4-90 2'591 3'765 '144 20. 6155 7040 .... 124 37 175 0 . 148 2 1142

+1 2 0 - 22
=73 55

+22
28 736 351 199 -290 10 17.... 10 33 10 6 .... 8 54 12.301.. 10 34 81'57

-6ý

Moon crosses equator, October 16th. Moon in perigee, October 16th, at 1h. Om. p.m.
¶ New moon (Quebec) at 5h. 35n. p.m. October 16th. V Most important tide but one during 1887,

viz.: evening tide of March llth, for which coefficient of seini-anplitude is 118.

[1891] 273
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APPENDIX 13.

TABLE VIII.-Tidal Fluctuations at Champlain during the Low water season of
1887, viz.:-from quadrature of October 9th to quadrature of November 8th.

DIRECT REsULTS OF Ti DAL OBSERVATIONS, &C.

R>

x ce

Time, S
o High Eastern >a

bc and low waters Standard.
observed a -

each civil day. -

~A. AM.

H. M. or H. M. H. l. H. M. Min Min Feet. Feet.

Oct. 26.. H. w. 640A.M....... ....... 21 36 15-953 0- .....
do 26.. L. W. 630 P.M. .50 13 0 40 14'453 ..... 1500

16 do 26.. H. w. .7 40 p.M 1o ... 15·828 1375.. 15197 1188
do ... w. 3 40.M...... ... 8 0 12 6....... 14-753 ...... 1-075.
do 27.. ýH. w. 7 46 A.M 456....... 0..1-53080..A. X 4ý ... 10 1.. 15V53 0 800- 15-294 15

do 27.. L. w. 4 P.M. .... .. 824 1234 . .... .... 14-678 ... . 0875.............
17' do 27.. H. w. 820 P.M. 4:10... . . 16·553 1·875 ..do 28. .'L. %. 4 40 A. M.'55 8'7 !:5 15-31

do 28.. L. w. 440 A.M...........820 1220 ...... 14*703 .....
do 28.. H. W. 840A.M. 4 0 ........... + 50. 16603 1-900 . .. 15675 2044
do 28.. L. w. 510P.M..... .... 830 *1320 ........ 14603 2·000

1% do 28.. H.,w. 9 0 P.M. 450. ... 17'028 2·425 7.... 2193
do 29.. L. w. 5 20 A....... K...820 12 20. .... 14728 .. 2-300....
do 29.. w. 9i20 A.M 4 .. 5 16778 2020 ... 2.
do 29.. L. w. 530 P.M . ... .. 8 10 12 25. 14·728 . 2·050........

19 do 29. H. W. 9 45 P.M. 415 ....... .... .. .... 25 16853 2125 . .I
do 30 L.w. 510 A.N.t.. .... 725 1145. 20 15003.. . 1850........
do 30.. H. w. 9 30 A.M. 420 .... ... . .. + 0 32 17828 2825 .... 6409 2363
do 30.. L. w. 520P.M. .. 7;50 135... 15 15*453 .. 2... 2 375

20 do 30.. W.w. 10i35'P.M. * 515 .. ...... . ... 20 17·853 2-400 16
do 31. . L. w. 7j 0 A..M. 825 11501 19 15-328 ... 2-525 .
do 31.. H. w. 1

0
125 A.. 325 .... 45 °16 17·903 2-575 . 16410 2287

do 31.. L. w. q30 P. .. 8 5 1215 . . *170 15-203. 2·700.
21 do 31.. H.w. 140 P.M. 4 10 ... . ..... .. ..... *120 16-553 1350.. 16153 1475

LNov. 1.. L. w. 80 A.M. ..... 9 20 1210 45 15628 .. 0-925
do 1. .H. W. 1050 A.M. 2150.......... 601 38 16-553 0-925 ..... 6122o863
do 1.. L. w. 7 30 P.M..... 8 40 11 40. . 120 15-753 ..... 0 800.

22 do 1. . H. 1030 P.M.: 3 0 .. . . 75 16-553 0-800 15978 1425
do 2.. L. w. 8 10l A.... 9,40 12 146- 14-778 . 1 775........
do 2.. u. w. 11 2j A.M.3 10. + 10 17 -1032325. 1 5193.8
do 2.. L. W. 8 20 p.M. ..... 9 0 12 10 ..... 110 14853. . 2·250

28 do 2-. H. W. 11 30 P.M 3 10 . . . ..... .. 30 16-253 1400 ... . .

H. w. 152311 1+ 81 457i 267-748
Totals 15J tides ... ..... 60 31 127 55 185 50 ...... ... .. .... 28·050 26-850 2383W027208

L. W. 88 0- 120 685, 224-645
16 H.w. + 20 46! 16-734

Means do .... . .. 4 2 8132 1223...... .... 1...... 1573 115 L.1W. 5 30 98 1.

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a eircle, thus:
t Moon crosses equator, October 29th.
' Moon in apogee, October 29th, at 6.0 p.xn.
§Full mnoon (Quebee), October l3th, at 4.31 .

274 21891]



55 Victoria. Sessional Papers (No. 8.)

APPENDIX 13.

TABLE VIII.-Tidal Fluctuations at Champlain during the Low water season of
1887, viz.:-from quadrature of October 9th to quadrature of November 8th.

DIREcr RFSULTS oF TIDAL OBSERVATIONS-
(Coîntinued).

BESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND " L'ANNUAIRE DES MAREES."

Diurnal Inequalities.

e e

Feet. Feet.

1;

Feet.

e e

Min Min

i.
'e
p

e

Feet. H. M.

S113

1141
032...

1125
470 ... ..

. 1137

'149 ...
.1135

.... 11358
062 ... ..

. 11 34
081 ... ..

..... 1138

-11 .....

1513

106.
S*1146

-182 .. ..
....1115

* -812î...!..
.. . 1119

6121...
... 10 57

562 ...
.... 1115
513 ...
...10,42

100 ...l..
...1.1029

4·250 179 44

4- nI 114

Eastern standard à
civil times of
meridian pass- = c

P ages immediate- Cd b z
"0 ly precedin g z 1

observed hg
waters, with cor-
res ding ages
anTophases of

c the moon. __

H. M. H. M. >' H. M. H. M.,Min

7 37 .... ....... 614 ... +38

.. .. . 759. . 65 .. |. .... .12137....
.. . .. .... .. .... ..... 121371 ....
821......... 732... .. +18

..... ... 108.... . 1231 ...
8 43 .... 8 . .

.. .. . . . . .... 1... ý.. 12 27 ....
9 4  .... .. . 830 . .. 0

.... .. .. .... .. 11 -8 1 .... .. 1 23 ....
... ... 9 5 . .. 853 .. i . . .

.... .. .. .... .. .... .... .. 12 !21 ....
... 9.46 .... .. .... 9 14 . . -10
. . ... . 128 ... .1219 ....

.... .. .. 10 7 .... 9 33 ... . ....
. .. .. ..... .. 12 17 ...

.... 10 28 ...... .. . 950 ... .. 1--16

.... .. . .... .. 13-8 . 1217....

.... .. .. 1049 .... 10 7 ... .....
.12 16.

1110 .... .. .... 1023..... -19
.... .. .. .... . 14 8 .... .. 1214
.... .. .. 1131 1038 .... ....
.... .. .. .... .. .... .... 12 16 ....
.... 1153 .... .. ... 10'54 . . .. 1*20
.... .. .. .... ..ý 15-8 .... .. 012 14 ....

1215 .... 11 8 ... .. .. .
.... .. .. .... .. ... .... 1215...
. .1 3 .. ...... 1123 .. .. 20.. . .. .. .... .. 16·8 .... .. 1 1 . .

... .. .. 1 1 .... 11 38 .. ...... .

+56
80,57 71150 +12 1505518524....

=83 50 --85
S+19

107 10 29... 926 121221 ....
-17

H. M.

u

f

10 37 40 4

1056 42 16
... .. .....
11 11 46

11120 51 17

11 26ý 56.

*11281 61 I

1128 65
... .. .....
1126, 70 19

11122 74

1 18 77 20

1113~ 80

il 7 83 21

il 1 854
10 53 86 2

10 45 861
1037 86 28

178 8 1088

il 868-00

[1891]
8-18*
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600.
125 ...... ....

'275 . 097
. 075 ... 1

1·000 .. . -209
. 025 .....

050 . . ·172

425 . ... '0871
...... -125

-250 . 032

075 ...... 178
. *. 275 ..

'975. * '437
.. .. 450..

025 ..... 215
.. .. '25 . . ..

050 .... 214
. -125 .... .

1·350 . 257
'425 .....

000 ..... 031
...... -125 . . ..125o 144000 ... '14

.975 ..
-550 .. . 193

850 ...... 113

6-000 3-800 4-148

l m .. ni -rq -cxàn

. . .. . . . . ..

... 50 54

.. 24 28
4 .... .

... 1 41 14
1 .... 1....

... 10 60

50 ...

... 10 60

50.

.. 10~ 5

15 .... ....
15.. 15 40

.. 25 80

55

35 75

... 20 25

45, .... ...

... 75*145
8 0

...

10 .. .. .
... 6070

1 .. .....40 40

o 15

448 418 741

Ql9 o lq

275
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APPENDIX 13.
TABLE VIII.-Tidal Fiuctuations at Champlain during the Low water season of

1887, viz. :-from quadrature, October 9th, to quadrature, November 8th.

DIRECT- RESULTS OF TîAI. OBSERVATIONS, &C.

E Hi h funie, ç;7
Eastern ËF

a Standard.0 waters ob-
served

i5weach civil

Sday.-

H. M. or H. M H Ni H M M in Feet Feet. Feet. Feet. Feet Mn!Min

.loi .. + 1. ...

.......... .......... .. ....

N w 830 A.0.'.......9 0 1155. 45 14-653 ..... 1600... ..... 15.
do 31 w 11J25 A.M. 2551...........- 20 47 16-753 2·100 ..... 15-672 1962 ... 20
do 311..w. 8i45 i.N. ... 920 1235 .... 77 14·728 .... 2·025 . ... .. .20.24 do 4 H.w 12 0 A.M. 315 ... .. ... .. ... 39 16-853 2·125 . ... 15-903 2·050 ... 21
do 4 L.w. 8 59 A.M..... 8.. 859 12 5 36 15-028 1825....... 9
do 4 H.W 12 5 P.M. 3 6.. .........-. 10 35 17-253 2·225 ... 16-072 1-963 .... 46
do 4 L .w. 9[50 P.M. . ... 945 1235 . 471 15'153 . 2-100 ............. 16

25 do 5iH.w 12 40 A. i. 250 ..... 40 16853 1700 .... 15985 1763 . 15
do 5 L.w. 10 10 A.M. 9.... 30 1225 . . 15-053 .. 1-800 .... .. . . 5
do 5 H.w † 1 5 P.MI. 255 ... ........ 6*50 .1 .i 16......45 15-809 1-565 ....
do 51 .w. 10140 P.M. . 9 35 13 0 .......... 14-998 . 505 .... ......... 30...

94 do 6IH.w 2 5 A 325 ... .. ... .. .......... 16-503 1-505. 15-561 1*465 .... 75
do 6 L.W. 10 25 A.. 8 20 1135 .... .... 14-653 ..... 1 850 .......... 10
do 6 H.w 140 i.M. 315...........-.5.... 15-653 1·000 . 544816 2.... 30
do 611 w. 10130 Pi.. ..... 8 50 12 0 ..... . .. 14-578 ...... 1 075 ..... .. 5 ....

27 do 7 H.w 140 A.M. 310 ... .. ............. 17-303 2- 25 . 15·638 1 843 .... 30
do 7 L.W. 11 0 A. . . 920 130.... 80 14 853 ... 2-450 .... . .. .. .30'...

20do 7 H.w 2 34 P.M 3.40 . ... .. ... .,.+.20 60 15-978 1-125 .... 15·709 1'837 .60
do 7 L.w.

1 11 0 P.M. .. .. . 8 20 1210 70! 14-728. 1 250 .............. 10 ....
2S do 8 H.W 250 .. 350 ..... .. .. ..... 80 253 2-525. 15-656 1-781 ... 51

do 8 .. w. 12 P 911 1310 . 73ý 14-803 .. 420450 ............ 9....
do 8H 4 0 P M. 359 ... .. ... .. . 20 60 15-703 0-900 . . 15-398 1 544 .... 111
Sdo 8 L.w. 11120 P.M. ... l.. 720 12 0 ..... 90 14-453 ... 1-250 ........ 41 ....

29 do 9 H.w 4 O A.M. 4140 ... ..... ..... 65 16·028 1-575-. 15 171 1 536 .. *120
do 9 L.w. 1.20 P. M. ... .. 920 13 5i... ., 70 14·353 1-675..........55.. .
do 9 H.w 51 P.M. 3,45 .......... +*80 40 16-000 1 647 15-165 1-448 ... 35
do10L.w. 3' 0 A.M...... 955 13 5 ... . 58 14-528 .... 1-472.. ..... 35 ...

30 1do1OH .w' 6110 A.M. 310 ... ............ .65 15-528 1·000 . . . 15-128 1-074 ....
.. ............. ... .. 840 12i 0' ..... 42 1... . .... 0875 . .. ..... 10 ...

do10 L..w. 250 .. .. ... ..... 14-53

(791251+24 -0
H.W. 2 230164

(_ 10 2 + 155 5311
Totals 14 tides . .. .......... 4755135251860......... . . .2360225.0221831523493 30, 694

( 127 30 +12-0 1-105 6881206-562
1=139 30

14 H.w +39 5316440
Means do .9. 1227 .. ..... 16 6 4 1-678 20 50

14 L.W. -35 63 14-754

H. W. +298'1151 742 606 I
G'dt'1s434 tides... .. ...... .150 56 384 55 546 35 ..... .... ....... 83 45780 457 685·465 81·593:1028 1482

L.W. . -270 1613 644-096
44 H.w. + 23 46i 16-877 j

G'd means do...........331 845,12 25... .... ... 1897ý 1·829 15·941 1-898 24 35
43 L.W. . . 0 «-30 65, 14 979

Grand means H.w + 341 48 16·974
basedonresults1.......... 3135 847 1225 ... ..... .. 1-869 1-857 16·091 1-887 30 35
of Batiscan. L.W. - 241 69 15149,

N.B.-Maxima in whole lunar nonth indicated by a star, thus: * and ininima by a circle, thus :0
tMoon's N. declination a maximum=20° 39'.
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APPENDIX 13.
TABLE VIII.-Tidal Fluctuations at Champlain during the Low water season of

1887, viz.:-from quadrature, October 9th, to quadrature, November 8th.

DIREcT RESULTS OF TUL. OBSER-ATIONS-_ RESULTS BASED ON DATA FROM
(TCon0TInue) NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MAREES."

IEastern standard 0
Diurnal Ine(lualities. i civil times of mie- 75

ridian passages
iminediately pre- 4D r 3
ceding observed c m
high waters, with c

> correspondingages >
and phases of the .1

z z f b

Min Feet. Feet. Feet. Feet. H m. H. M.1 H. M H M H M Min. H. M. r

....... ..... .... . 20 .. . .. . .
.. -5 0 . .. 00 12 . ...... 121 .. ... 10'29 86

20 . 075 10 1 . 124 . . . 53 ... - 19...
-100 .... 231 088 .178..... .. 1216 10:21 84

30 . 300 1012....... .. 148 .... 12 9... .. ..... ... .4
.... 400 . 169 087.... .. .... ............... -. 1215 . 1012 82
30 .. .... .1 . 953 .... 212 .... ...... 1224 ... .. - ... .. ....

400 087 200. .. ......... '188 121 10 3 80
-10 .. 0 . . . . . 10 3 .... .. . . 37 .... 1240 ... ..... .25

.350 .. .. '176 198 ............... .... .... ....1216 953 76
35 . -055.......... 10 2 .. ....... .. 1256...;.. - l6i..........

000 . 248 100 .... .. .... ..... 19-8 ....... 1218. . . 9 46 73
85 345...... ..... 10 37 .... .... .. 328 ... 114..... .. ... .. .. .. ..

.850 ... 113 -197 .... .... .... .. .... .. ........ .. 1217 937 6)
25 . 075 . ... ...... 9 46 354 .... .. .... 131 ... - 13 ... . .. ....

*1650. 190 181... ....... .. .... .. 20-8 ..... .. 1220 ...... 930 64
60 ...... ·275 ..... ...... 19 ... 421 .... 151 ... .. .......... 27

.... 1-325 071 0006... ...... .... .............. ..... 1221 925 59 
50 ...... -125 ...... ...... 953 .... 447 .... .. . 212 ..... 5 ...........

.1·275 ... . 053 056 .... .. .... ... .. ...... 218. .. 1224 . . <923 55
60 -075 ........... .937 ... .... .. ..513 ... 236 . .. .. ... 24
S15 ...... 258 237 .. .. . . .... .. l227 . . .' 923 50

70: ...... I 350 .... . 10 20 .... 540 .... .. x3 3 ... .. + 9 ... .. .......
. 325 227 0081.... .. ........ .. .... .. 22*8 ..... .. 1232 . 929 47

6 . . 100..... ...... 9. 54 ... .... .. 6 6 335 ..... ... ... .. 29
00 1088'..........I18... ... .3 ... .... ...... 1236 9 44

'O ...... - 5 .... ... i 1032.... 6 33 .... ...... 411 . + 28. . ......
472 ...... '037  374.... .. .... .. 1242 9154 44

65 ...... -125 ... . 1111 .... ... .. 659 .... 4 53.... .. ..... ..... .... 30.... .... ::k ... 3.075 2001 176 .. .. . ... ..

87 8 +37
605 9-300 2 500 2066 2·120 14120 .... 2733 30 32 .. +108 018558 ..... 137 3 913

195 8 -72

+ 19ý
43 0620 0 41 10 6 .... 356 4221.... 13561 1224, 947 6521

1 3- 141

+ 160
1716 25'60411-206 8-80510-135 465 24 ... 18225 185 21.... 470 40 546 22 ...... 46313 3143

-179

+ 20
41 0-582: 0·255 0-210 0241 1035 .... 818 8 25.... 042 12125 ...... 10,32 71·43

13

40 0·6493 0316 0 233 0-25 10026 .... 7 30 7 29 .... 1133 12 261.... 1022 72'70
- 12

Maximum diurnal inequality observed in high water levels 1 -650 feet.
§ Moon's last quarter (Quebec), from Oh. 2w.. p.m., November 8th.
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TIDAL FLUCTUATIONS, ETC.,

LEVIS GRAVING DOCK, HARBOUR OF QUEBEC,
DURING A COMPLETE LUNAR MONTH OF THE HIGH WATER SEASON

OF 1888, VIZ., MAY 2 TO JUNE 1.

TABLE IX.

WEEKLY SERIES OF GAINING TIDES, No. V.
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of gaining tides No. V.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

r ih Time,
S High Eastern o
! . and low Standard.

watersobserv-
.X ed each . .
. civil day.

e H. A.M.
H. M. or H. M. H. M. H. M. Min. Min. Feet. Feet.

e :P.M.

May 4 L.W. 9 8 P.M..1....'.... 7 43 13 1I........32 1570.
................................... ...... ....

May 5SH.W. 2 25 A.M. 5 17 .... .... ....... + 22 31 12-417, 10-84

do 5 L.W. 9 19 A.M. ........ 6 54 12 11 ...... 29 2-530.

9 do 5H.W. 2 36 P.M. 5 17 ........ 29 a13'871 1134

4 do 5 L.W.' 10 5 P.M.. 
. . . . . . . . 7 29 12 47 ...... 21ke 1·905 .......

do 6 H.W. 3 23 A.M. 5 18 .. .... +19 31 e 13-39 11-42

do 6 L.W.' 10 33 A.M ....... 7 10 12 22 20 d 20701.

10 do 6H.W 3 45 P.M.. 5 12 .... ....... 31 b 13'417 11-34

do 6 L.W. 11 7 P.M ...... 7 22 12 251 ...... 18 1-435.

do 7 H.W. 4 10 A.M. 5 3 .... . + 9 28 13-686 1225

do 7 L.W. Il 36 A.M. ........ 7 26 12 34 ...... 22 1-200 .......

11 do 7H.W. 4 44 P.M.. 5 8 ... .... .... ...... 27 14-066 1286

do 7 L.W. Il 59 P.M.. i.... .... 7 15 12 10 ...... 17 1'500.

do 8 H.W. 4 54 A.M 4 55 .... . ....- 9  37 14-671 13-17

do 8 L W. 12 29 P.M.. .... ... 735 12 21 ....... 18 1·070 ......
12 do 8'H.W. 5 15 P.M.. 4146. .... ... .. 29 13806 1273................ . -....... ...... ' 3861-7

do 9'L.W. 12 39 A.M..... .... 7 24 12 10 ..... 17 1·240 .......

i do 9 H.W. 5 25 A.M. 4 46 .... .... -15 25 15-036 13-7

Ido 9L.W. 1 9P.M..1 . . . . . . . 744 12 25 ...... 20 0-966 ......

13 do 9 H.W. 5 50 P.M.. 4 41 .... ........ ... ...... 26 14-376 13·41

j do 10 L.W. 1 18 A.M. .... ... 7 28 12 14 ..... 16 40500 ......
k do 10 H.W.I 6 4 A.M. 4 46 .... .... .......- 16 26 16-370 15-8

do 10 L.W. 1 40 P.M.. ........ 7 36 12 20 ...... 19 2040 ......

14 do 10 H.W. 6 24 P.M.. 4 44 .... .... .......... 23 15800 13·7

do 11 L.W., 1 41 A.M. ......... 7 17 12 9 ...... 17 2·640 .......

do 11 H.W. 6 33 IA.M. 4 52 .... .... .... ....- 19 18 17'430 14-7

3 do 11 L.W. 2 26 P.M.. .... .... 7 53 12 22 ...... 16 2-210 ......

15 do 11
1
H.W. 6 55 P.M., 4 29 .... .... .... .... ...... 24 15-106 12-8

i do 12 L.W. 2 22 A.). ... .... 7 27 12 10 ..... 20 ........ ......
2-2901

H.W. 68 23? I + 50 385j203-386
Totals 14 tides...... .... 69 14 104 0 172 40 - 270 2306 180 51

LW. 100 23-69 20 136
14H.W.7 + 17 28 14'528

Means do 4 5 7 26 12 27012'8
14 L.W. - 17 19 1-638

0 . 7886 14-306

13·876 ....... .......

70 ....... 8·999 14-459

14*330 ....... .......

0 ....... 9345 14·010

S 13 160 ....... .......

9O ....... 9-433 14"016

15-220 ....... .......

96... 9-230 13-960

12-816 ....... .......

0 179-7901113-711180·952

94| 12-842 8-122' 12-925

N.B.-Maxima in whole lunar month indicated by a star, thus: I and minima by a circle, thus: 0

tCorreted mean tide level No. 9k--a + b c+d+e Corrected amplitude No. 9k= a+b+ e-(c+d).
8 4 4 2

A. 1892

-g ©

- --

, e M

Feet. Feet. Feet.

. .. . ........ ..... ..

7-557 11014

. 9887 ....... .......

1.. .7795 11155

11-966 ....... .......

....... † 7738 111-501

S11-264....... .. ,..

7 ....... 7608 1111

. 11-982..... .....

1. 7-515 12396

12'486 ....... .......

6....... 7736 12-772

S 12 ..............

1....... 7794 13·018

. 13601 ...........

6. 7742 13-174

12·566 ....... .......

6 ...... 7·833 13-460

14'070 .... .......
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of gaining tides No. V.

DIRECT RESULTS
OF TIDAL OBSERVATIONS--(Continued). a

Diurnal Inequalities. W d 1
C.. C.. > ~

F Fet. Feet. Feet. Feet. HM

6>>

5 50 ...... 06 ...... ..... .. 6*31 48E .0 7

0 .... .... 1-454 ..... '23 · 141 .

... 35 36 ..... : 0-625 .... ....... 6 37 4 f 9 . . 3 -6

1 .... .... 0 53 ...... -057 -346 .

.. . 19 25 ...... 0-*165 ...... .... i 2,7 . . M '4

.... .... 0 e083 ...... 130 210. 

12 3 ...... .0635 ...... ....... 7 3 4. .

9 .... .... 0·269 .... 685.. 50 N.. 3018C

... 9 ...... 0235 . ......... 7 7 2 511 N.E. 300
.5... . . 0·380 .,. ...... 4 60...1 1 ... .. 0- 07.. .3.... 71 2

.138 .. ......-6051.60... N.W.-08 -4>..

.. . 20 1».. . !·3 ...... ...... 72 9, )1 7
9........083 ...... 85 5 6W. 3.02.

12 1. 061 N..... ...... 3 W. 307 91

0 .261 0. 0 3..6... 0. . 80.0 N.W. 3021

5 ... . ... 0.... 05...5 1 7 2 .l NW

038 11 . . 10 466...... ...... 7 2 W. 30085 . ..... 1 99 .. .. 1 3 '2 1 3 .

.... 8 24 ... 1505..... 5 091 186 N.W. 302

2 .... ... 05... .846 '449 . . 91015

8 .. ... 10- ... '088 -0046 .. .. 2 . 2q8

. .. 3 1 .. 0430 ............ 72.... 640W N. W. 21

9 I .086130 * 156 29 888 SW230

3 .... ... 2· 4 ....... ' 3 '0 .. . 3 7 S.W 2

19.i.. .. ... M .123 . 09 ..28.j65 4 67.:951 S.W. 30020<

201.. . . 07........ .' 2 12 «800 W.. 2987 5.

s, .60. 03 * 4.I 1 10917 W.. 20981

. 6 12 . 040 ........... 60 3

14 .... .... 294 3..... . .. .. .. 6057 N.W. >9923

| 1 1

.8 2 6 . 140 ' 640' 2 73«1 EN.. 30.18

14....... 094 846 24 1 2501 N.E. 30 1380C

100 96 714'95 '902748 5692 5 1 N.......... 650 0 9

7 20 13 . 050 '4944 60 1 897 N.E. 300648

23 .324. 203 056 .546 N.E 30 077C

26 12 .. 008 640 6 1057 N.W. 3r04780C

14.......2094. .8 4114 N.W. 300220

1002862371465 6911 243 .951975 .. 8 2795..N... 301

7 20 17 100 8074N.W1.330 628.
750 4 .. 30.05

REMARKs.

ongitude, Graving Dock = 71 11' 30"
=4h. 44m. 46s. =01978 of a day W. of
Greenwich....................
loudy, fair.. .. .. . .. ...

ky overcast ...................

R ining ... ..... 9.. ... ...

learing up.....................4

Jouds breaking.................

ky becoming clearer..............

Cloudy; conmencing to ra.n 10

ky overcast ...................

Cloudy and cold.. ............

Moon crosees the equator; cloudy and
cold... ....................

Beautiful bright day....1.......il

Fine clear weather.............

Fine bright morning.............

Clear weather, fine

3eautifully bright and clear .. 12

Clear weather... ................

.. . . . ...... .... ý .. ..

Clear weather . ........ ... ...... î

Moon in apogee, May 9th, at 8 p.m. .13.

Fine clear weather .......... ... .
Maximum diurnal inequality in low

water levels observed, 540 feet.
Bright morning........... ..........

Raining heavily ................. .....

New moon (Quebec) May 10, at 8h. 24m.
c.m. Clearing up. ................ 14

Clear weAtber . ...................... 4

Cloudy ....... ........................

........................................

Fine clear day....... ............... 15

.... . .. .... ...... ... -.

[1891]

A. 1892
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APPENDIX 13.-Tidal Fluctuations. Lévis Graving Dock, series ofgaining tides No. V.

RESULTS BASED ON DATA FROM NAUTICAL ALMANAC

4 Eastern standard civil times
' of meridian passages imme- e'a"®- ý'ai

a å diately preceding observed .o
, bel~ %V= high waters, with corres- 4, 0 .

F. ponding ages and phases of > .ci:
2' the moon. .

O Upper Lower Ages, E®E
passage. passage. &c. te

H. M. H. M. Day.. H. MH . .. M aa. M. H M. Min. H. h.

12... . . . . .. .

2 13
7.... 37 ....... 1 54

1 24
...... .....

2 5M
9 7 59 24-3 2 35

2 3
...... ...... ...... ................

à 28
..... . . 8 21 ....... 3 12

2 51
il . . ..... . .. ... 25 -3 . . . . .

~~... .. ...... ............ .. .
10..8.4.. .... ....... il4

4 28
. 9 3 ....... 4 11

4 0
.... 6............. .. . ........

4 31
11 q 24 ..... .. . 4 36

4 31
. . . .. . . .. . . .. .. . . . . . . .. ..

4 52
9 45 ....... 4 58

5 0
. ~ ~ ~ ~ 2 3 ... .. . 23

5 18
12 10 6 . ..... 5 18

5 24
............. ... . . ...

5 33
10 25 ....... 5 36;

5 45
.. .. . .. . .. .. .. . 28 -3 . . .

5 5218 10 48 .... ....... 5 54
6 5

4 .. .. . . . . . . . . . . .. . . . . . .. . .

16 9
11i 9 . 6 10

6 24
.. 29 3 ..... ...3

14 il 31 .. 9b 6 27
6 41

4 ~ ~ ~ ~ ~ ~ ~ ~ ~ .. . . .. . .. . . . . .. . . ..

: 6 42
1...... ...... I 53 ...... 6 42

6 58
...... .... ·6 .... .......0 .

15 12 15 ...... . .. ....... 58
7 14

......... ....

Totals
14 5S 45 68 13 68 15

tides.
Means

14 8 24 9 45 . 4 53
tides.

AND " L'ANNUAIRE DES MAREES."

General coefficients of semi-amplitudes
from "l'Annuaire des Marées," cor-!
responding to observed tides assumed
to 6e 48 hours old, together with pro-
portional amplitudes and diurnal in-.
equalities.*

[.

42 .............

L .'.... 6 17.
41

37 . . .

+ 191 6 51

32 ...

7 22 ...... ..

222
7 12

22 ......
7 13

20 ........

7 12

8 . ..

I-1 7 Il

18....... .... ....

76

16....... ......

1~-7~ 7 1

17 .....

6 156

15 ...... . .

+19 6 49

16 .......

15 l_.... .

+ 54
191 97 12

+ 18
23 6 57

15

Diurnal Difference.
*Ampli- -

Co- tudes. In ampli- In semi-
efficients. tudes. tide days.

Feet. Feet. Min.

.......................... ... .......... ... ....... .........

44 8*18 . ..

. ....... .... 27

46 845 ... .. 4

... ....... ... ..6.

49 911 .......... 5

53 985 ....

. . . ..... .. .... ...7 . ..

57 10-60 .......... 2

61 11·34 . 3

. '75 .........

65 1209 .......... 2

......... 7 .. ........

69 12·83 . .... . 2

72 R3-39 ... 0

.... ........ - 6 ..........

75 13,95 ......... 2

*56 ...

78 14'51 ......... 1

.......... -37........

80 14-88 ... 2

.. .. . ........ . *18 ..........

81 1506

.... .. 19

82 15 25 .... 1

.................................... ........ ..........

912 169-49 7-07 30

65-14 12-11 -54 2

*The ratio of the mean of the observed amplitudes to the mean of the coefficients being taken as the basis of
computation, or say 18'6 ft.=100.

†N.B.-The upper computed time of H.W. No. 1, entered in column C, is that found in the tide tables for the
port of Quebec, which are issued every year by Archibald McCallum at his depot of nautical instruments and
charts, 65 St. Peter street, Quebec. The second or time No. 2. is based on times of high water for the port of Brest.
France, taken from " L'Annuaire des Marées de France." The third or time No. 3, is based on the London Bridge
times of H.W. contained in the Nautical Almanac.

A. 1892

173

12



Sessional Papers (No. 8.)

APPE NID IX 13.

TIDAL FLUCTUATIONS, ETC.,

LEVIS GRAVING DOCK, HARBOUR OF QUEBEC,
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55 Victoria. Sessional Papers (No. 8.) A. 1892

APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No. VI.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

sC il 02~*

Time, -
Higb Eastern ¢

Standard. 2and low
waters observ- *

edeach
civil day. n

M QA.M.
H. or H. M. H. M. H M. Min. Min. Feet. FeFeetor MnMi.Fe.1eet. Feet.Fet Fe.P rn P. M.

1May 12 L. W . 2 22 A. M. - 19i ...... 2.290 .... ,.. ....... ....... .... ,

.k .......... ..... ...... . . .
................................ ........ ....... ....... ....... .......

iMay 12 I1.W. 7 5 A. M. 4 43 ...... - 17 21 17 200 14-910 ....... 9·283 13·968

do 12 L. W. 2 48 P. M. ... .. 7 43 12 23 ...... 25 . 14-891 ..... .......

16 do 12H.W. 7 28 P. M. 4 40 .......... ........... 10 15564 13-255....... 9·597 13936

ido 13 L. W.1 2 45 A. M.. ... 7 17 12 5 ...... 17 2 949 ....... 12·615 ....... .......

i do 13 H.W. 7 33 A. M. 4 48 .... ..... - 2 17*934 14·985 . .. 9·746 13-855

3 do 13L.W. 3 30 P. M. 7 57 12 19 ...... 19 2(689. 15'245...........

17 do 13 H.W. 7 52 P. M. 4 22 ... ..... .... .... ...... 23 15·265 12-576 ....... 9-874 13'556

do 14 L. W. 3 8 A. M. ....... 7 16 12 14 ...... 23 3·503 ........ 11-762 ..............

do 14 H.W. 8 6 A. M. 4 58 . ... 2.....-20 19 18·144 14'641 ....... 9 934 13*306

do 14 L. W. 4 1 P. M. .... .... 7 55 12 16 ...... 19 3-059 .......... 15.085 ...........

18 do 14 H.W. 8 22 P. M. 4 21 ........ .... ........ .26 14-795 11736 9 664 13060

i do 15 L.W. 3 56 iA. M. .. 7 34 12 8. 11 3-209 ........ 11-586 ....... .......

do 15 H.W 8130 A.M. 4 34 .. - 14 23 17 044 13835 .. .... 9-527 12-705

do 15 L. W. 4 29 P. M. ... .... 7 59 12 28 ........ .......

10 do 15 H.W. 8 58 P. M. 4 29 ....... ...... ...... 25 14-635 11-496. 9478 12'423

do 16L.W. 4 25 A.M. . 1 7 29 12 1 ...... 2 .......... 11-242...........

do 16 H.W. 9 8 A. M. 4 43...............- 1 25 16444 13051 ....... 9-197 12'206

do 16,L.W. 5 12 P. M......... 8 4 12 39 .... .. 20 2-794 ....... 13·650 ....... .......

20 do 16 H.W. 9 47 P. M. 4 35 .... .... .... ......... 24 13-675 -881 .... 8-926 11-850

ido 17 L. W. 5 2 A.M. ....... 7 15 12 11 36 3·209 ........ 10-466 ..... .......

j do 17 H.W. 9 58 A. M. 4 56 . .. .... .... + 4 27 15'614 12'405 .. 8654 11*511

do 17 L. W. 5 56 P. M.... ... 58 121 43 ...... 35 2-589 . 32....... .......

21 do 17 H.W. 10 41 P. M. 4 45 ... .... ... ...... 26 12-735 10-146 ....... 8-440 11·238

do 18 L.W . 5 53 A.'M..... .... 7 12 12 15 ...... 27 3'054 ........ 9-681....... .......

do 18 H.W. 10 56 A. M. 5 3 .... ........ + 12 19 151551 12"101 ....... 843711-081

do 18L.W. 6 43P.M... . 7 47 12 47 ...... 16 2-739 ........ 12-416...........

22 do 18 H.W,1 11 43 P. M. 5 ....... .... ..... 2410126 ....... 8520 10 984

do 19L.W. 6 53 A. M. .... .... 7 10 12 28 . 23 3318 ........ 9-7 ...........

4 do 19 H.W. 12 11 P. M. 5 18 + 17 24 15·165. 11·847 ....... 8-782 11'016

.W1818+33362224
Totals 15 tides . . ..... .... ...... 71 15 106 34 173 6. .... ..Z879917Sl1638S9186695

L. W. 64 41 78 31 495 I
15 H.W. Il 15482

Means do ..... ... .... ...... 4 45 7 37 12 22........... 12',W1 12508 9204 12446
+;336. 232-3

14 L. W. - 16' 2312996

N.B.-Maxima in whole lunar month indicated by a star, thus; « and minima by a circle, thus:
284 [1891]
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APPENDIX 13.-Tidat FIuct.ations, Lévis Graving Dock, series of losing tides No. VI.

DIRECT RESULTS
oF TIDAL OBSERvATIoNS-(Contin

Diurnal Inequalities.

1 fi

-4 S-

Feet. Feet. Feet.

... ...0 1 .

.. . 16 . .. e 019 .. ..

3 . .. 13 1·636 ...... -314

. 26 ... ......

8 .... 18 2 370. '149

40 .... ..... '260 ....

261.. 14 2·669 ...... 128

1 41 ... . ..... -814 ......

36 . 5 2-879. 06

39 ... ...... ·444 ......

37 . 2 *3 349 ...... 270

21......... ..... .

13 .. . 8 2-249 ..... -13

25 . 070 ......

20 2-409.. 049

3 .... .. 254..

13 18 1-809 ...... 281

37 .. ..... 599 .....

8 .... 29 2·769 ..... 27

49 .... ...... 415 . . .

21 .... 28 1*939 ...... 27

43 .... ...... -620 .....

11 . ... 8 2879 21

46 .. . ...... 465.

42 .... 12 2*420 00

35 .... ...... 315 .

3 .... 32 2-290i. '08

37 ....... '579.....

18 .... 19 2'300 ...... 26

. . .. . ... ... ...... .. ... . .

zCued). .
S Wind.

REMARKS.

Feet. H. M I

008 . .... .. ... .

6 27 2!

03 ......... 3

...... 6 27 2

081 ........ 1

. 6 8 2

1.×9........1

6 3 ....
'2501... . 20

5 53 4

-246...... .

5 44 4

3551 3

. 5 27 2

9 282 .... .... 2

5 29 ....

1 217 .... .... ....

...... 5 14

1 · 356 ... .... ....

...... 5 27 ....

2 339 ....... ...

. à .. 13 . ..

4 273 . .. 25;

. .. .. 5 30 . ..

3 -157 ..........

. ...... 520 2

. ........ 41...

2 -032 .... .... 5

5 44 1

5*875 N.E.

6136 E.

6 386 E.

6'591 E.

5*181 S.E.

3057 S.E.

1·807! E.

7·68 E.

11-6701 E.

8 295 N.E.

7-613 N.E.

7 693 N.E.

4398 N.E.

4'424 N.E.

2 273 N.E.

909 S.W.

1 898 W.

7 159 W.

4 761 W.

6«500 S.W.

9-375 N.W.

12-250 N.W.

9*318 N.W.

8 181 N.W.:

11-470 N.

1-841 N.E.

2163 N.E.

6886 N.E.

9 023 N.E.

244 487 226133-967 5-6441 2-546 3·024 85 47 .... 180201

17 35 16 2-426 0·403 0·170 0-202 5 43 6 '214 ......

[1891]

nches

29 967 Fair, clear .....................

29891 Raining hard...................

29*823lRaining very heavily............ 16

29.859 Rain ended at 4.0 a.m .............

29 860 Raining quite heavily............

2
9 

9
0
0Ieavy rain continues............

29*910|Still raining... ..... ........ 17

29,884 Rain continues..................... j

29 859i do do .... .... .............
(Maximum diurnal ine uality in

299361 high water levels oserved = 3
3-340 ft. Sky clearing up.

29*956 Moons N. declination a maximum 18
I =21° 8'. Cloudy.

29 958Sky overcast. Commencing to rain .

29"951 Raining .. ...... .. ............

29-898 Rain continues .... ..............

29868 do do ... 1.............8

29 827 Cloudy........................i

29800iWeather clearing up...

29 775Clear, fair ...... ................

29"812 Clouding up ................... 20

29 854'Cloudy......... ...... .......

29*871 Fair ..........................

29911 Fine clear weather ...............

29'9591 do do .............. 21

29*959 Fine bright morning .............. i
29922 Fine and bright .... ..........

29*906 Moon's first quarter, May 18th at
Quebee, from 6h. 5m. p.m. Clear

29921 and fine. 22

29*935 Cloudy .................. ........... 4

29 920 Rain commenced at 11.40 a,m.........

866·892

29-8931

285

A. 1892



55 Victoria. Sessional Papers (No. 8.) A. 1892

APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of losing tides No.V I.

RESULTS BASED ON DATA FROM NAUTICAL ALMANAC ,AND " L'ANNUAIRE DES MARÉES."

" Eastern standard civil times =t, +General coefficients of semi-amp itudes

:E of meridian passages imme- Iz ~~ from "'l'Annuaire des Mares!Y" cor-I
Ce ng - resonding to observed tides assumeda ditel preed bserede to be 48 hours old, together with r

.Z g waters, 'with carres- , ýn aitgterrt ra ih aeswthcres . portional amplitudes and diuirna inoa.
m ponding ages and phases of eq urales.*

the moon.
o .____ .~ Diurnal Difference.

. Upper Lower Ages, - I Ampli-
passage. passage, &c. 1 . Co- tudes. In ampli- In semi-

------- efficients. tudes. tide days.i
H. M. H. M. Days. H. M. I. M. Min. B. M. e e Min- ~ - ~ -~Feet. Feet. Min.

... . ...... ...... ...........-1 ... .......... ...................

7 12
1...... 238 13 .- 19635 82 1525 ..

167 21... ......... 2 ....... ... ..........

... ........... 12 3 ....... 213.... .5 5........ .2. . . . . 19
7 44

.... ...... ...... ... ....... ...... 12 15....... .. ..... .......... .......... 19 .....
7 44

... ....... 1 25 7 44 .. ...- 19 6 19 81 15·06 .......... 1
8 0

2 6 ............ 12 16 ..... .... .. . .......... .......... 18
8 o

17 1 49 . .... ... ...... 9 i1 80 14-88 .......... 0
8 16

....... . 12 16 . .................... .38
9 15 . 10

.213 36 8 16 - 78 14-50 0
8 32

.. 8 . 33 12 16 .... .... .......... .......

18 2 38 8 32 .... .... ...... 5 54 76 14·13 .......... 0
8I 47

...... !... .... .. ....... .... .. .... 12.16 .............. -56

...... 33 4-6 8 48 . -16 5 45 73 13*57 ......... 2
9 5

........... ... ... . .. 12 18 ...... .... ............. ......... '55
9 7

19 3 29 ... 9 6 5 70 13·02 .......... 0
9 21

............................ .12 18 ...... .... ................... . 75.........

3 54 a- 9 24 .... .... 13 5 30 66 12 27 ......... 1
9 39 i

1.... .... 12 19 ..... ..................... ..... 74
9 4

20 4 20................ 9 43 .... ...... 5 23 62 11-53 .. ....... 3
9 56fl~~. ..... 5 .. 62.1.

.......... 12 227 .....
142.. 22............ .................. 275

.4 4à 6 6 10 5 ... .... - 4 5 20 58 10-78 ......
10 14

12 24 ...... ... ..... .... ..... . ... 74 -
21 5 il .... ioW ......4

10 29 .... .... ...... 5 18 54 1004 2
10 34

...... ...... ..12 26 ...... ................. ......... '56 .

....... 5 36 7'6 10 55 .... ... + 6 5 19 51 9'48 ........ 4
1056

. .. 0 .... 12 30 ...... .... ......... ..... ..... · 6 .. .

22 6 2 ...... .... ......... . .... 5 23 48 8-92. .......... 4

. 12 34 ...... ................... .... 3. ?...

6. 7 8·.1 9.... .... +.2..2 6 8-3.... ...... 4
.... ....... 627 8-6 Il .59 + 221 532 46 853. 4

______ ________ 1
1 

50 I I

+ 28
Totals 24 30 28 1 ....... 139 8 172 46 .... 86 3 7  1007 187-21 6-72 25

--89
+14

Totals 3i 30 3 30 ....... 9 17 12 20  ...... 5 46  67·13 12·48 '45 2

The ratio of the mean of the observed amplitudes to the mean of the coefficients being taken as the basis of
computation, or say 186 ft.=100.
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock,series ofgaining tides No. VII.

DIRECT RESULT oF TIDAL OBSERYATIONS, &C.

nm

® Hiih Eastern o O ->. Ona 3 .. Tie, .. 2-O
- and w Standard. z c. o ©;O0

® watersobserv- 21 ý; Lm.+
ed each ce . -o ~. civil day. . s..-

H A. M.
H. M. or H. M. H. M. H. M. Min. Min. Feet. Feet. Feet. Feet. Feet.

P. M.

...... May 19 H.W, 12 11 P.M. . ... .... + 17 ...... 15'165 ........ ....... ...... .......

May 19 L.W. 7 52 P.M.. .... .... 7 41 12 39 ....... 23 3-229 ........ 11-936...........

23 do 20 H.W. 12 50 A.M. 4 58 .... ... 33 13-965 10·736 . I688 11-188

1 do 20L.W. 8 23 A.M... . 7 33 12 22. 18 2959........ 11006... .....

j do 20 1.W. 1 12 P.M. 4 49 ... + 26 24 14 035 11-076 ....... i 8294 11-431

1 do 20 L.W. 9 4 P.M. ........ 7 52 12 54 ...... 22 2·199 ........ 11-836.

21 do 21 H.W. 2 6 A.M. 5 2.... .... .... .... ...... 33 14-005 11806.......8294 11845

do 21L.W. 9 35 A.M. ... .... 729 12 22 ....... 25 2544........11461...........

do 21 1.W.' 2 28 P.M. 4 53 ............... + 6 26 14820 12276 ....... 8-517 12286
do 21 14'2012

do 21 L.W. 10 1 P.M. .... .... 7 33 12 34 ...... 27 2'204 ........ 12·616 ...........

25 do 22 H.W. 3 2 A.M. 5 1 .... ....... ...... 29 14-995 12 791 ....... 8·495 12-907

i do 22 L.W. 10 53 AM . . .. 7 51 12 28 ...... 19 1-879 . 13116...........

4 do 22 H.W. 3 30 P.M. 4 37 .... ........... + 29 14-985 13-10 ....... 8·617 13-552

do 22iL.W. 11 11 P.M. .... ... 7 4112 26 ...... 19 1804........ 13-181. ........

26 do 23 H.W. 3 56 A.M. 4 45 .. .. ..... 26 16-609 14·805 .... .. 8904 14-287

4 do 23 L.W. 11 52 A.M. ...... 7 56 12 28 16 1-719 .... .. 14·890 ...........

do 23 H.W. 4 24 P.M. 4 32 .... .... + 1 24i 15-989 14-270 ....... 9-228 14-807

ý do 24 L W. 12 .6 A.M. . ... 7 42112123 14 1929 ... .... 14060 ........

27 do 24 H.W. 4 47 A.M. 4 41 ..... ... ............. 23 16 010. 9-594 15-281

do 24 L.W. 12 50 P.M. .. 8 3 12 31... 20 1·979 ...... 15960 . .... ...

do 24 H.W. 5 18 P.M. 4 28 ..... .. .... 2 21 17-074 15-095 ....... 9·947 15-686

do 25L.W., 1 3 A.M. 45 12 17 17 2·229 ... .... 14·845 ...........

28 do 25IH.W. 5 35 A.M. 4 32 . 18 19-073 16*844 . 10168 16·009

do 253L.W . 48 P . M .......... 8 13 12 29 ...... 19 2·099 ........ 16-974 ....... .......

do 25 H.W. 6 4 P.M. 4 16 ..... .... .... 0 26 17-474 15-375 ....... 10-308 16'208

k do 26L.W. 1 56 A.M. .. 7 52 12 21 ...... 21 2-309 ........ 15165 ...........

29 do 26 H.W. 6 25 A.M. 4 29 ..... 20 19·628 17-319 ....... 10-364 16-359

do 26L.W. 2 41 P.M. 8 16 12 34 ...... 14 2·059 .. 17569..........

do 26 H.W. 6 59 P.M.1  4 18 ........... .... - 7 20 17'444 15·385 . 10454*16'441

H.W. 68 36? + 37 354 228-035,
Totals 14 tides .. . .. .... .... 65 21 109 27 :174 48 ...... ...... . . 196'894 194-615129·872198 287

L.W.111 15 - 9 274 31-141
14H.W. + 9 25 16-288

Means do...... 4 40 7 49 12 29 ........ ....... 14064 13901 9-277 14163
14 L.W.1  -3 20 2-224

-8 N.B.-Maxima in whole lunar month indicated b a star. thus: • and minima by a circle, thus e
288 [1891]
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock,series of gaining tides No. VII.

DIRECT RESULTS
oF TiDAL OBSERVATIONS-(Continued).

Diurnal Inequalities.

. ,.. 18 . ... . ... .. .... .

9 .... 17 -07 0 ...... -394 243

. . 19 ... . ...... ·760 ... .. ... ..

47 . .. 32 '0 0 . .. . - 0 -4 4

. . 23 . . ...... - 4 ... .. .

9 . . 32 '815 ...... '2 4 1

.. . 4 .... .. . . '340 .... . . . .

52 ... 12 '175ý ..... - 022 621,

24 ... 6 010ù ...... -122ý 6-45

.... 10 . . . . 075 ... ...

8 ... 2 1,624 .. ... '287 '735

.. . 15 .... .... - 085 ...... ...

.. 620 ...... 520

13 .... 2.

.... 14 ..... . 210 ......

9 .... 1 5 1950 ...... -366 474

1. . . 1 .. .. 05 . . . . .

13 .... .8 865 ......

. 18 .. .. 25. . 44.

4 14 221 «323

. . 8.... ...... - 30 ....... ......

16 .... 12 1599 ... 140 199

.... 21 . 210 ..........

13 .... 8 2 154.... 0561 *'151

24 ... 6 . . 26.......

I1 ..... 13 2184 .... 7082

1... ............ .. ......

H MiZ.-

.. 3;

5 57 ..

554 1

6 22

.... 2

618

626....

628.

...

6 27

6127.

2

622

. . 5

6251 2

.. 4

612, 4

.. . 4

6113

10

6' 2 1

. . ..

6 5I 2

Wind.

P. REM ARKS.

Inches.

...... .... ........................

5 455

3'398

10 307

6»659

8 045

9 318

1 012

1'273

3 057

4 1361

2'375

909

7.943

5'170

6·955

6-364

7·8181

4-716i

9-545

6·54

10·273

7-216

5-602
3·807

8.8411

N.E.
N.W.

N.W.

N.W.

N.W.

N.W.

N.W.

N.W.

N.W.

N.W.

N. W.

S.W.
S. W.
N.E.

S.W.
S.W.

N.E.

E.

N.E.

N.E.

N.E.

N.E.

N.E.

N.E.

N.E.

N.E.

N.E.

N.E.

248 264 17415 295 3 389 2-692 5-42)87i36 .... 165·876 ..........

181 19 121 1'092 0-242 0-192! 0 387 6 15 .... 5-924 .... .....

29908 Sky clearing up..... .. ....... .. .1

29934 do ...... ............. 23

29991 Clouds forming ....... ............ ..

29 985 Sun showers ....................

30063'Clear weather......... ..............

30'083 Fair . ...... . ................. 24

30-108 Fine clear weather.......... ..... ..

30-098 Beautiful day...................

30-174Moon after crossing equator; fine 3
Sht.

30*218Per etye clear sky.................25

302361
Fine; eouds here and there ......

30 148 Fine day; scattering clouds,• ......

30103 Fair; sky getting cloudy ............

30,085 do cloudy ............... 26

30'021 Clear sky.... .. ...............

29 I96 Rather close and hot............

30»042 Fine and bright.......................

30'062,Very fine morning................. 27

30'034 Moon in perigee, May 24th, at 2 p,m.;
1 fine.

29 993 Fine and bright........ .............. i
29'995 do clear weather .................. '

30 006Ful moon (Quebec) May-25th,at 8h. 28
40m., p.m.; fine day.

30«004 Fair, ..........................

30'002'Fine day: sky clear of clouds.

30021Fine clear night................

30 035 Clear sky; fine ............... 29

29-922 Fair.... ........................

29·906 Clouding up.. .............

841-163 .............................

30042. ................. ....... .....

[1891] 
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, series of gaining tides No.VI.

RESULTS BASED ON DATA FROM NAUTICAL

¤z Eastern standard civil times t
tc of meridian passages imme- 7 M

r. diately preceding observed â
. high waters, with corres- C

pouding ages and phases of e
themoon. . *

Upper Lower Agea, - l: - :
passage. passage. &c. r

H. M. H. M. Days. H. M. H. M.

..... ...

..................... ...... ...... ..2...8
23 .... ..........3...... ...... ...... 12 3 .12 38

23 6 53 ... .. .. ... 12 37 .... ....
12 20

.................... 2 12 40
1 37

. '..... 7 18 9'6 1 17 .... ....
12 53

............ .....2... ... 12 39
2 16

24 7 44 ................. 1 56 .... ....
1 30

.... ... 12 37........ .... ....... ..... ...... 1 7
8...... .... s10 10-6 2 33.

2 9...... . ....... . .... .. 12 34
8 36 ...... .. ....... 3 7 .... ....

2 4
........... .. 116... ..... 12 311

3 55
k.......... 9 2 ....... 3 38 .... ....

3 2
.. ........... . . .2 12 28

4 24
26 9 29 . . ....... 4 6 .... ...

3 55
12·6 ...... ...... 12 26

4« 31
...... ... 9 57 ....... 4 32 .... ....

4 27
..................... ...... 12 25

4 50
27 10 25 ....... 4 57 ....

4 56
13-6 . .. 12 24

5 4
10 53 ....... î 5 21 .... ....

5 2
.................. 46..... .... .. ... 12 24

28 11 23 O... 5 45 .... ..,..

.14'6 . ...... 12 24

. 11 53 ....... 6 9.
6 0

.............. ............. 12 123

29 23 .... ........ 3
6 35

.... 15·6 .... ..... . 12 23

...... 54 ....... . 6 55 . .
7 0

Totals 69 251
14 66 53 70 7 ....... +156 0 174 56.

tides. =225 25

ALMANAC AND " L'ANNUAIRE DES MARÉES."

Min.

+ 22

+ 29

+ 21

+9

0+

+- 22

...3 .

. . . . .

General<
- from "

respond
S to be 48

portion
c equaliti

Co-
-- -- efficients.

H. M'

. ... . ..........

.... .... ..........

ô 44 46

... .... ..... ....

5 59 48

.... .... .... ....

6 12 51

.... .... ..........

6 23 56

6 31 62

. . .. . ..... .. ...
6 36 69

6 37 76

.... ... ..........

6 35 83

.. . .... . ......

6 32 89

6 28 95

6 22 100

6 16 104

. . .. . ..........

9 106

. . . . . . . . . . . . . . . .

6 1 107

coefficients of semi-amplitudes
l'Annuaire des Marées," cor-
ing to observed tides assumed
hours old, together with pro-

al amplitudes and diurnal in-
es.

Diurnal Differences
*Ampli-
tudes. In ampli- In semi-

tudes. tide days.

Feet. Feet. Min.

............

..... .... ..02

8255 ........ 2

. .37 ... .

892 ..... ... 1

54 .........

946 .........

.......... 1-93 ..........

.......... 3.. . . .. 1 -14 ..........

11·53 .......... 3

.. 130..........
1283 .......... 3.

1413 .......... 2

1.15 .1 ........

16-55 ... ..... 1

.......... 1 ·12 .........

17-67 .......

... .... 89.........

18*56 .. .......... 0

......... '78 .........

19'34 ......... 1

.......... -37r ..........

19·71 .......... 0

.. .. 
...

19

1990 ..........

1- 60
...... 88 25 1092 203*94 11-37 20
- 8

Means + 13
14 9 33 10 1 ....... 16 6 12 30 ...... 6 19 78-00 1457 -1

tides. • 3

*The ratio of the mean of the observed amplitudes to thé mean of the coefficients being taken as the basis
of computution, or say 18·6 ft.=1*00.
290 [1891]
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APPEND IX 13.

TIDAL FLUCTUATIONS, ETC.,

LEVIS GRAVING DOCK, HARBOUR OF QUEBEC,
DURING A COMPLETE LUNAR MONTH OF THE HIGH WATEJI SEASON

OF 1888, VIZ., MAY 2 TO JUNE 1.

TABLE IX.

WEEKLY SERIES OF LOSING TIDES, No. VIII.

8*-19
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APPENDIX 13.-Tidal Fluctuations, Lévis Graving Dock, serie8 of losiBg tides No.VIII.

DRICCT REsuLTS OF TIDAL OBSERVATIONS, &C.

Time, C_
Eatern ceci. m; su'

Standard. +
and low-

watersobserv. r c l
ed each lm o

civil day. Q Pq

is A.M.
H. M. or H.IM. H. M. H. M. Min. Min. Feet. Feet. Feet. Feet. Feet.

H P.M.t
6 9P.M.---------------.__

~May 26 W 9 PM. .... 17444... ....... ......

May 27 L.W. 2 36 A.M. ... ... 7 37 12 9..... 17 2409 ...... . ....... ...

30 do 27 H.W. 7 8 A.M. 4 32 .... ... ...... 19 20 184 17-775 ....... 10529, 16-311

do 27LW. 3 29 P.M.. ....... 821 12 36....... 15 2339. 17-845 ............

do 27H.W. 7 44 P.M.. 4 15 .... .... .... .. 2 20 16,926 14-587 ....... 10-344 15-961

do 28 L.W. 3 21 A.M. .... ... 7 37 12 12 ...... 16 2'389 ........ 14537...........

31 do 28'H.W. 7 56 A.M1. 43 .... .... .... .... ..... 18 19-263 16·874 ....... 10-016 15 655

do 28 L.W. 417 P.M.. :.. 8 21 12 35 ...... 17 1989. 17274 ....... .......

do 28H.W. 8 31 P.M.. 4 14 .... + 4 19 15·9-24 13-935 ....... 9-780 15-312

do 29 L.W. 4 8 A.M..........7:37 12 19 ...... 16 2259 ........ 13665 ....... ......

32 do 29 H.W. 8 50 A.M. 4 42 .... ... .... 19 18633 16374. 9-656i 14-990
8 62 3' 19 2-064...16'569 ........

I do 29;L.W. 5 6 PM.. .16 12 35 ......

i do 29 H.W. 9 25 P.M.. 4 19 ... .......... 5 12 15'414 13·350 ....... 9.4201 14-542

do 30 L.W. 5 20 A.M. .. .... 7 55 12 10 ...... 13 2·234... .... 13-180 .... .......

33 do 30 H.W. 9 35 A.M. 4 15 .... ... ...... 20 ' 17304 15 070 ....... 9 020 14-148

do 30 L.W. 5 53 P.M.,.... .... 8 1 18 12 52 ..... 13 1 659 . 15 645. . .......

do 30 H.W. 10 27 P.M.. 4 34.. ........ + 7 20 14·355 12696. 8824 13425

do 11 L.W. 5 47 A.M.1.... .... 7 20 12 5 ....... 23 2-564........ 11791..............

31 do 31 H.W. 10 32 A.M. 4 45 ... 23 16132 13568 864012852

do 31'L.W. 6 36 P .. 8 4 12 45 20 1864 .... 14268 .......

do 31 H.W.l11 17 P.M.. 4 41 . ... +14 29 13-645 11-781'..... 8-704 1235

1June i L.W. 6 35 A.M. .... 7 18 12 19 . 17 3-189 ........ 10-456 ....... ... ...

35 do 1 H.W. 11 36 A.M. 5 1 ... ....... .... ...... 28 16'104 12'915 ....... 8-965 12'006

do 1 L.WI. 7 28 P.M...... .... 7 52 12 54 ....... 18 2·734 ........ 13·370 ....... .......

do 2 H.W. 12 30 A.MJ .5 2.. . ....... + 1 29 14-020 11-286 ....... 8781 11-507

do 2 L.W. 7 44 A.M. 1 ... i 14 11 57 .......23.... 10697 ...........

36 do 2 H.W. 12 27 P.IM. 4 43 ... . .... ... 22 13*995 10-672 ....... 8·188 11-156

j do 2 L.W . 8 26 P.M.. .... 7 59 13 12 ...... 21 1 899 .... ... 12-096 ....... ....

i do 3H.W. 1 39 A.M. 5 13 .... ....... 29 34 13·057 11-158....... 7908 10-752

. ...................... .7 7 12 ...... 21 ... ....... 10· . .
June 8 46 A.MJ . i.................... ...... 2749 ........ .....

H.W. 129 37 116 56. 1 5 312 224·956Totals 14 tides . . .6 1165.186 47 ........... .. .19-426736,187510-7

îL.W.. 85 9 32915
14 H.W. I + 11 22 16·068

Means do 5.W.. .... ...... 4 38 7 48 12 27 ...... .............. 13-718 13782 9198 13'641
1L.W.. 3 1" 18 ii 2·351

Grand totals H.W. +175 1366 888·611
57 tides .... ............. 270 41 436 57 707 21 ..... ............ 757-436 756-257 510*417'756-906

L.W.. -163 1181 127-315
Grand means H.W. +12 24 15-,590

57 tides... . ........ ...... 4 45 7 40 12 25 ..... ...... ...... 13-288 13-268 8-955 13·279
t L.W.. -12 20 2·233 i

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus :
292 [1891]
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APPENDIX 13.-Tidal Fluctuations, lévis Graving Dock, series oflosing tides No.VIII.

DIRECT RESULTS
Op TIDL OBSERVATIONS-(Continued). Me r

11Wind. a
Dinal Inequalities.

oc -Z

14. > .. is.~ n- - - c ess

W ''** Feet. Fee Fet.Fet H. M . ...n.e

.... 39...... . '350 .......... ..... ...
14 ... 25 2·740 ... 075 -131 .. ... 10 7 80 N.E. 2 ~Cod

44 .... ...... '070 ...... ...... 5 43 .. 5341 N.E. 
2 9 9

2
4
Comncingtorain...........3

17 27 3*258 185 ·349 .... .... .... 4,750 N.E. 29 89llRaining ........................

.44 .... ...... 050 ...... ...... 5 49 1 5'636 N.E. 29913Moou's S. declination a maximum=21
0

il 1 41'. Rein continues.
20 .... 24 2337 ...... 328 306 .... .... .... 3"420 N.E. 299121Rain stopped at 9.0 p.m.; oloudy.

44 .400 ..... ...... 5 31 2'511 N.E. 29'9O7Rain; cloudy........... ....... 31

21 .... 23 3·339 ...... 2343 .... .... 10 6,307 N.E. 29'88 do

44 .......... 270 ...... ...... i 37 .... 2-239 N.E. 29890'Rain continues; sky overcast.

28 .... 16 2·709 ...... -124 '322 ..... 10 5 216 N.E. 29870!Rain ..........................

39 .... ...... '195 ...... ...... 5 27 1 3136 S.W..

23 .... 16 3-219 ..... 236 448 .... .... 1 4-205 S.l. 29'716Fine,brightwarmafternoon.

21 .... ...... 170 ...... 5 34 . -875 S.W. 29761 Fine, clear weather ..............

4 .... 25 1-890 ...... -400 394 .... .... 2 318 S.W. 29803 Fine morning..

23 .... ...... -575 ...... ...... 5 17 3 898 W. 29781 Clear, bright, sunny day.........33

19 .... 42 2-949 .. '196 -723 10 7·045 W. 29754ISquaIIs of W. wind................

58 .... ..... 905...... ...... r5 43 2 023 W . 29SO3 fi . .
1fin 1i«705................

1 .... 47 1777 ...... - and cool .... . .........
16700.... .5 23 2«511, N.E.I 29 *936 Fair ............. ............... 34.. ~~~~~~~~..16.... .. ... 700....... ... . 3.. 251NE

4 .... 1 40 2·487 ... 064 497 .. . 2'102 N.E. 29807 <loudy.......................

46 .......... .. . 5 45 .. 2511 N.E. 29779 Rain commenced at il p..m.........
. 22·459 ... 1 ·349.... .... 6 7'989 N.E. 29»J t2.. .. 2 685 C o u . . . . . . . . . . . . . e.

o29 9 C en in t.53m. an.; pouringrain.
34...........45.......2 5 40 6 5oClearing up..................3.5

1. .35 2-084 .... 184

38 . 589 ...... .

19 .... 57 -025 .593

.45 ......... 1424.

30> ... 7> -938 . *280

. .52,.. .. .. .. 850.

·499

-351

404

12 ...

46

2'693 S.

2'180 S.

2*466 1 N.E.

1 443 N.E.

5M330 N.E.

2977INE~

29-6211 do . ................... ......

29-688 Sky becoming clondy.... ............

29*804 Cloudy, mist and rain.................

29809 Sky clearing up ; fair ............. 36

29-88Cloudy ................. ......

9Q806 Rain. ; kyovrcs
.5 .. . .. .. ... .. . ............

13 '65 '803 ... -280 -404 164.$.. .. 2948 W
._...._....._......_.._._.._._... . . a n continues.. ... .......

224 587 543 33'014 8-328 3·626 6·093! 80 4 .... 108532 ..... 865 370 ......... ......................

15 39 36 2 201 -55 242 406 5 43 .... 3 743 ........ 29840 ...................... .....

816 1624 1180 96-97124'27111007 18-498 350 52 .... 667-128 ...... 3413555

14 28 21 1»701 '426 '204 '325 6 10 588 . 29'943 .
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.A.PPENDIX 1.-Tidal Fluctuations, Lévis Graving Dock, sries of losi ng tides No.VIII.

RESULTS BASED ON DATA PROM NAUTICAL ALMANAC AND "L'ANNUAIRE DES MARÉES."

c .. '+ General coefficients of semi-amplitudes
* .e Eastern standard civil times of e u. from "l'Annuaire des Marées," cor-
w meridian passages immedi- . .> . responding to observed tides assumed
c et ately preceding observed high M to be 48 hours old, together with pro-

. waes, with corresponding portional amplitudes and diurnal in-
ages and phases of the moon. 1 r t e s equalities.*

eA Diurnal Differences
Upper Lower Ags *Ampli- _ ..

> passage. passage. &c. Co- tudes. In ampli- In semi-
...... .efficients. tudes. tide days.

e H. M. H. M. Days. H. M. H. M. Min. H. M. Feet. Feet. Min.

...... ~ ~ ~ *~~~ ....................... .... .......... ...... **«I«**.. ....
..... . .. . .. . . 12 24 . ..... .... .... .......... ........ 19

7i 14
30 1 25 ...... ....... 7 19 5 54 106 19-71 .......... 1

7 2
.. .. .. ... ..... ....... 16 -6 ... 12 23 .. . . ... ... .........1. .......... -37 .. .. .

.... .1 55 ........ 7 42 -3 5 47 104 19-34 .......... 1
7 46

... ...... ....... ....... .. 12 24 ...... ........ .......... 5

31 2 25 ...... ....... 17-6 8 6 ... ...... 5 41 101 18-78 .. .. 0

..... ... ..... ....... ....... 12 24 ............ .................. . .93 .

... 2 54 ....... 8 30K.....- 3 5 36 96 17-85............ 1
8 3

. ...... ....... .......... 1223 .............. .......... -93 .

:32 3 23 ............ 186 8 53 .... .......... 5 30 91 16*92 .......... 08; 59. . 1 .

............. .... ... .... ... 12 23 .... .... ....... .. .......... 1-1 ..
9 15

... 3 51 ....... 9 16 . -3 5 25 85 15'81 .......... 1
9 2

... ...... .... ....... ............ 12 24 ...... .... .... .... ..... .......... 1-12 .
9 40

33 4 18 ...... ....... 1 19-6 9 40 .... .... ..... 5 222
9 47

.. . ...... .. . . . . . 12 26 ..... .... .... .......... .......... 1 ·30 ... ...k............. ......... ... ..12 6 3 .
10 4

4 44 . 10 6 .... .... + 2 5 22 72 13-39 .......... 0
10 12

. .. . .......... ......... . 12 26 ......... .............. ........ 1-12 .

SI 5 9 ...... ....... 20-6 10 32 .... .... ..... 5 23 66 12-27 ... . ... 1
10 38

.. ...... .. .. .................... 122 ..... .. ...... .......... 1'11 .
10 55

5 32 ....... 10 59 .... .... + 7 5 27 60 , 11·16 .......... 3
il 1

.. ......... . ... ... 12 30 ....... .... ......... .9.......... '93.

35 5 56 ...... ...... 216 11 29 .... .... ...... 5 33 55 10-23 .......... 2
11 27

. ... ..... ....... k....... .. 12 32 ...... .... .... .... .... ........ . 75

... 6 18 ........12 1 . + 17 5 43 51 948. 3
1I 55

...... ....... .... .... 12 35 ...... .... ... .... .... .. ....... - .56
12 53

86 1 6 41 ...... ....... ' 22 6 12 36 .... .... ..... 5 55 48 8'92 .......... 4
12 23

k,...... ...... ........................... 12 31 ....... ........ .................... 39
1 26

..... ...... 7 2 ....... 1 7 . + 10 6 5 46 8-53 ......... ......
12 53

___ . ________ ..23.::::: ....:: ::'::~..... î* * .î ... . . . . . . . . . 2 · .... .... 12. 29_ .. ... ... . . . . ..... ...... ....... .. . ...

Total 128 16 + 36
14 29 17 32 16. +12 0 186 41 .... 78 43 1060 197·8 1137 19

tides =140 16 - 9
Mean ,+ 9

14M 4 111 4 37 . 10 1 112 27 .... 5 37 75·71 14-8 '81 1
tides 1 - 3

Gra'd
t'is 57 179 25 198 37 ....... 573 4I
tides

Gra'd
m'n 57  6 24 6 51 ....... 10 3
tides I i

* The ratio of tue mean 01 the ouserve' lampi
computation. or say 1'86ft=100.
294 [1891]

707 42 .1 351 2 4071 757-72 3653 94
-164II
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12 25 .. 6 10 77'42 13-29 65 2

itudes to the mean of the coefficients being taken as the basis of
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APPEND IX 13.

TIDAL FLUCTUATIONS, ETC.,

*CHAUDIERE, ST. NICHOLAS, POINTE PLATON,
DURING A COMPLETE LUNAR MONTH OF THE HIGH WATER SEASON

OF 1888, VIZ., MAY 2 TO JUNE 1.

TABLES X, XI AND XII.

WEEKLY SERIES OF GAINING AND LOSING TIDES Nos. V, V, VI, VII, VIII.
* Chaudière fluctuations incomplete.
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APPENDIX 13.

TABLE X.-Tidal Fluctuations at Chaudière during the High water season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, Jne lst.

DIRRcT RESULTS OF TIDAL OBSERVATIONS, &C.

Hig
and 1
waters

serv
each

da3

ce + i

b Tirne, -1~h n ,aten
Standard. T-

ob-
edz
civil 22

'A. M.

H. M. or H. M. H. ,M. H. M. Min Minl Feet. Feet. Feet.
P .M . _ _ _ _ _ _ _ _ _

-.-

Feet.

e

e-

Feet. .5.

M a.4.. . .9 2 ..M . .. .. . .7. 7 1 5 .. .- 5 1 .. .. ... . . .... . ....... ... ...

ýMay 5 H . wv 2 42 A.MJ. 5 17... . . +19! 23 13·073, 31·160 .. .. 8·040 11·'305 .... 47
do 5 L.w. 9 32A.M..4 . 6501 1215 .... 29 2-8631... 10·12 1 0 .. ... . . ... 8.. .

O do 5 H . W 2 57: P. m. 5 25 ..... .. 13 14-503 11·640: ..... .. 8-211-5 .. 4
do 5 L.w.i 10 30 P.M, . . , 33 12 48î. .-. 25 2-243; .. ... 12-260 ..... .. . .. . .. . 10 _.
do 6'H . W 3 45 A.m. 5. .... +171 24 13 -963 11·7*20ý .... ... 8-212 11-8281 ... 24
do 6 L.w.1 10 54 A.M . .. 7 9' 12191 . . .. 20 2·353... 11-610 .. ...... 5..

10 do 6 H. w 4 4 P.m. 510,..... .. .. 17 14-073 11-720ý ... ... 805 1206 . . 19
do 6 L.w. 11 32 P. M. .. 7 28 l138 .. 20 1·6931... 12'390 .. ... ... . 0 ...
do 7.H . w 4 421A.M. 5 10 ... .. . .'+ 9 24 14'223 1250... . 7«-932 12-708l .. .. 16
do 7 L. W. ý11 54AM. 7 12 12 21 .... 22 1 1463 . ...- 12-70...... .i 1 ._

11 do 71H.wV 5 3 P.Mýý. 51 9 ... ..... .... 21ý 14 -623 13 -160 .. .. .8148. 13-030 ... 3
do 8 L.w.ý 12!18 A.M. . .715 1214'.... 18 1. 1-*803 ..... . 12-820... . 10..

do H. 5 A.M 49 .. . .. . 1 1515183 1330....8212 13·-257 ... 16
do 8 L.W.; 12;4 P.Mý%. .. .. 73 225-.... 16 1,363 .... .. 13·820..5.....

1% do 8 H.wv 5i 4 P.MN. 45 ..M ... . . 19 14'373 13-*101,. 8'152ý 13-428à .... 13
do 91L.w.ý 1 01A.M.I.. . 1 2 5 .. . I11 1·513 ........ 12-860 ..«,'** 7 .
do 9 H.w 547âA.M.! 4,471.... ....- 10 29' 15-ý533 14-020ý ...... 8-228 13·*7001 .... 25

do 9ý L.W. 1 30PM .. 743 1235) .... 17. 124 ....... 14295..
18 do 9, H.w§v 622!P.M. 4ý52....... . 21 14-873 13-6306. -4 1-5 .. 3

do 10 L.w. 135 A.M.1 ..- .. 7 13 12 8 ... 12' 1-903.. 12·970 ..... 3 ...
do 10 H.wV 6 30 A.. 4ý55! ... . ... .. 19 231 16-2 14-90....919 403 .. 2
do 10 L. W. 2 3 P.ýM. . 7 33 12ý23ý .... 14 )-38W . 14-410 •. 5.

14 do 10'H. w 653 P.MN.! 45....... .. 18 16'343 .13·960 .à .. . 97661 14-175.... 28
do 11 L.W.: 158 A.M...7 5 12 9 .... 13 2·973 ....... 1337 . .. . 14 ...

do1 H., AM 5 4ý ... .. ... .. -18 161 17-903 14-9.30ý ..... . 9.7 4'145 .... 38
do11Lw 245 P.M. .. . 743 12 23 .. 201 2·623 ... 15-280i... . 24 ...

15 do1 II.w %V - 25 P.MN. i4 40 ..... .. 23: 15-623 13- 000 ....... 19-670ý 14·120 .... 40
i do12 L.w 2 .. . 7 3 12 . . 24 .. ... 13 *000 ..... . . 421 ...

..... .. .. .. ... .. 6.. . . . . .2 - 3 1 ..... .. ..... .. . .. . ..... . . . . .

H. W. 74 11 +45 286 211 -112
Totals 14 tides. ... ... .. .. .. 70 27 102 36 173 8 . .. . . .. . . . . .. 182·780 182-070 120·2921i83·240 139 362

J_ 92 47 - 58, 261 26 * 419
L. W. + 12 9

104 47
14 H. W. +15 20' 15, 080

Means 1do .. .. ...... . 5 2ý 7 201 12 22. ... .2 3 13 -056 13-0 8'592 13 089 10 23

N.B.-Maxima in whole lunar month indicated by a star, thug: * and minima by a circle, thus : 0
† Longitude, mouth of River Chaudière=-71° 17'=-4h. 45mn. 8s.=-0* -1980 of a day west of Greenwich.

E. 5
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TABLE X.-Tidal Fluctuations at Chaudière during the High water season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIREUT RESULTS OF TIDAL OBSE
(Contmnued).

Diurnal Inequalities.

Min Feet. Feet. Feet. Feet.;

39! ..... - 5 . .
... 1-430 ...... . -241 153

33. - - - 620
... M54 .... -069 -370

29i · · ~ 1 . . .
... -10 .. . 159) ·232

19 .. ... . 6 0 . . . .....
150 . .. 121 -648

17.... 230 .
.. -400 ..... -216 -322ý

. 340 . .. .. 3..
... '560 . .064 '227,

11 ..... 440 ... .. ......
.... i 810 ..... 060 171

20 ..... 0..........

251. .. 2 0 .1 660 321 253
22:. .. ! -660 .... ...

1-950 ... 630 120
5. .. 480 ....

... -4 0 . . 587ý 102.
14 . . 590 ..... .. ....

14 ...... . 350.... ......
.... 2280 ..... · 200 '025

2 ...... 000 ..... ...
. . 100 ...... .. .....

26714-190 5850 2-848 2'925

RVATION!s- RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MARÉES."

-i

Eastern standard t . j..
0 civil timesof meri-
S diantpssages im- .0 cq1

inediately preoed- 0

"a waters, with cor- ~ :5 +5
> res jnding ages C'

. . H. M. H -M

-- - r-- _____ ê- __

7 5......
65.. 77.. 1' +3694

724........

.2339...27.......
........... 3

7 2.. ......~3 .. 12

738... . +2 29 5

... 2. 3......6 52 ..... ! ..

721...K-
734.... 106120
..... .. 8 .......5..

721..........
.. .. 1 8 1.......,8 7

~~~0 ' 8 ' 2 6'

7221.....:<...'.'-17... .. 8

12 ...... .........
... .. 3 . ..

7 1 ... 3 ; .. 6 . . --
3... ..... .. 4.).. .... .121..... .... ... ..

...... ...... ....... ... -....... 7>.... ............

10 4I ... 885 81 .... 334 1731-) .102,213 912

. . .. 

civil timso meri-1 9
dia g>ss ge im -ý . .. . .. . .
me7tl preced- .. .... 4ý . . 7 1 6

H. M.1 H.. M* .. ..

72 ... . ,.. .. .3 3 8- 4 13 , 7
.... .. 7 378 ... . . . . .

... .04 .... ... 24·3 . . ... . 72 ý 5 1 1
... .. 8 2 . *1... 1. 12 6 . .

842... ... 1L 9.... W 2. l*7 23 7
.... .. .... .. 25 -3...

9 24.. .. ..1 .... .. 1
5 .... .1... ..16-

7 1 .... . 95 ....9 7l ý- 8

3 ... .. 1026 ..... . . . . .

10 4 1 i. ...5 .... 1.. ý... 7!0 . .82 1 I5

... .. .1153 1.. 2 5. .. . .

.011 ... 5 4 1 15 .... 7 ý3 131 .. .. 0 ,3 1

19 1014 0418 0-219 0-225 7 22. .. 821 9'4

Moon crosses the equator. § M
New moon (Quebec) May 10th, at 8h. 24m. p.m.

[1891]

5... 515 12,231 ... 719 65-14

oon in apogee, May 9th, at 8h. On. p.m.
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APPENDLX 1:3.

TABLE XI.-Tidal Fluctuations at St. Nicholas during the 11igh water seaaoli of
1888, viz.:-from quadrature. May 2nu, to quadrature, June Jst.

DIRECT RESULTS oF TIDAL OBSERVATIONS, &C.

14 'Cri

Hi h Time, I - .
~~ ~ Eastern ~
waters ob S a

served
each emil -, b c ce

day. . -r. Z:

H. or H. . M. H. M n Min Feet. Feet. Feet. Feet. Feet.

¼May 4 r..w.i 9 50 P..... 750 13 0 20 2·8392 .... .. ..... ..
..... . .. .. .. ... ... .. 11· 200 .... .. .... .. ... ...

do'A 510 ... .. ... .. +25 26 13'6092, 107700 .. 8.....87342 10'9400 ... 50
do 5 L.w. 10 0 A.M. .. 7 0 1215 .. 3-6892 ........ 99200 ........ ........ 5 ...

9 do 5H.w 3 15 P.m. 515 ..... .. . ..... 14-9392 112500 ....... 8-9742 11·0400 ... 30
do 5 L.W. 10 45 . . . 730 1240. 3'2192 ..... .. ....... ... 5 ...
do 6wW 3 '55A.M. 510 ... .. .... +10 .... 14'4892 11-2700........8·9417 11'3550 ... 10
do 61 L.W. 11 15 A.M. .. .. 7,20 1220 .... .... 3*3092 .... 111800....... ..... 10'...

10 do 61H.w 4 15r.x. 5 0...... ... ..... .. 145592 112500 ..... ... 87955 11·6025 ... 10
do 7 L.w. Il 45 P.M. . ... 7 30 12,40 ... ..... 2·6792 ........ 11·8800 ..... .. ...... 1...
do 71H.w 455 A.M. 510 .. + 5 .... 14 7792 121000 ........ 8.6892 12-2300... 15
do 7iL.w. 1210 P.M. 715 12115 ..... ... 2'4b')2 ........ 12'3100 ........ ... ... 10 .

11 do 7 H.w 510p r.. 5 0...... .......... 150992 12-6300. . 8892 12·4700 ... °5
o do 8L.w. 12 30 A.M... 720 1215 . 2-8392 ........ 12-2600 ..... .. ........ 5.

do 8 H.w 
5 25 A.M. 455 ... .. ... .. -10.... 15-5192 12-6800 ....... 89530 l12'6075 ... 15

do 8î..w. 1 0r.M. .. ,.. 7 35 1225 .. .... 2-4592 ........ 13 '0 6 00 ....... 5...
12 do 8 H.w 550 P.M. 450 ' .. ( . .. ... 14·88921 12-4300 ........ 8-9355 12*7725 ... 15

do 9L.w. 110A.M. 720 1210 ... . 2-6392 ..... .. 12-2500... ....... °0 ...
do 9 H.w 6 0A.M. 450 .. ...... -10 .... 15-9892 133500 ....... 9·0555 13·0225 ... 25
do 9 L.w. 1 45 p.m. .. . 7 45 1230!i.... .... 24492 ....... 13·5400 .. .. ........ 5 ...

18 do 9H.w 6 30 P.M. 445 ............ . ... 15·3992 12•9500 . 9'3867 13·2350 ... 30
do 0 L.w. 145 -A.M.. 7 15 1210 ... .... 3·0892 ........ 12«3100 .......... 10...
do l0 H.w 6 40 A.M. 455 ... .. .... -20 .... 17'2292 14-1400 . ....... 10·01671 13-050... 20
do 10 L.w. 215 P.. ... 7 35 1220 ........ 3.6392 ....... 13 5900 .... .. 10 ...

14 do 10 H.w 7 0 P. m. 4 45 ... .. ... .. .... 20, 16'8192 13-1800 ...... 10596713-385... 25
do llLw. 210 A. m... 7 10. 12 0 .... 10 4-1692 ........ 1265 ... . .. ...... 5....
do 11 H.w 7 0A.M. 450 ... .. ..... 10 14 18'2892 14-1200 ....... 10-7167 13'3750 ... 1 50
do llL.w. 3 OP.M. . 8 ) 1240. .. 12 3·8892 ........ 14*4000 .. .... ....... 10.

15 do 11 H.W 7 40 P.m. 4140 ............ 14 16-2192 12'3300 ....... 10'5680 13'3275 ... 50
4 do 12'L.w. 2501A.M. .. '.. '710 12 0.... 15 ........ .. . 12'3000 ........ ...... 10...
...... .... ... .. .... .. .. ... .. .. ... ... 3·9192 . ..m . . . . . . . .

a 14 w 7635 - 41 74 217-8288
Totals 1

tides ... .6915103 45171240& .... 174'4500 173·3700 131·25281174·6675 100i350
L.W. 8420+24 -50 57 40.5396

= 108 20
11H .W+13 19 15'5592

Means do ... .. .... 4 57 7 25 12,20... .... ..... 12·408 12'3836 9·3752 12·4763 7 25
14 L. w. -13. 14 3·1184i

N.B. -Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus:
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APPENDIX 13.

TABLE XI.-Tidal Fluctuations at St. Nicholas during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June 1st.

DIRECT RESULTS OF TIJAL OBSERVATIONS_ RESULT BASED ON DATA FROM
T ot d) ONAUTICAL ALMANAC(Ctinued. AND " L'ANNUAIRE DES MARÉES."

__________-- -- Eastern tndard~ ~
Diurnal Inequalities. Eavrn tineandrd

meridian passages :'I

immediately pre- ,

ceding observed *5 'v
high waters, with .0 - c b

e cor r espo nding à1-ý1-
gages and phases , 'Z-e
of the moon. r.s 8

-c -0 >

.Feet. Fee H. M. . . n .

..... . 23 3..... .. 1242 . . j
45 ........8500...... ........ 23 1........7 3.. . 26 ... +3 659 °4

m C 37 i36. 2 i3 6 9

8. 1030 0 . . -2400 -1000 .. .. i .. . .. . . . .. . .. 12 41 ... .. .

25 ....- 4700 ........ 715..8 0.... 243.317... .. 717 461

400 .0325 -31501 .... .... . . . 12 37 . . .

20 . 0900..... 734 .. 8 21 .. ... .. 1-19 733 49

... 00 1462 2475. 1232 . ..... . .. . ..

20 ...... 300 ........ 732 8 43..253 4 26 .. .. 7 43 53 10

.. 22240 .. 1 1063 -6275..... .. 12 27 ., .. ... . .

25 .... -2100<.......'*7 51 .9 41.. 4 531... +2 7 49 57

3200 . -2000 · 24 0 .. .. .. ......

.745 ... 9 25. 263 518....753 61 il

,.704200 .. 0638 -1375...... . 222... ... ..

0 39.. 5.40...-8. *754 65

6300 0175 1650 .. 12 20 ... ..

1' .... .753 69 1
.. -142 245 ... ... .... ..... .. 1218.. .. . . .

20 ..... . -900. ...... 734.. . 26 618 . 752 72

5900 ... 3312 2125 ... .. ... .. .... .. 12 . .

20 . 2.1600e .. .. 7 41 ....1 .. .... 284 3 6.. 4 3 ... 1.. ... 7 479 75 1 8

.. · . .. 00 ... .. ... . .. ..... . 1216 .. ... .. .

10 .. 5 .... . . . ... .. 11+ 101.. 6 2. . §

.. '4100 . .. -8 0 -80... .. 1537 .. . ... .. .. .... .. 12 172 . .. ..... .. .. ..

20 ...... 300 . .... ...... 729 11 31. 293 738 80 14

S14700 ... 1200 0100 . 12 .... .. ... . . 121 . .

40 .... . 2800 . 7 724 .. .. *-19. 7.31 81

... 20700 . 1 O75 ... 12 . ... .. .. 1 6 .... ... .. ..

0300 724 16.06 7 40 724 82 15

S19800 .. . 1400 0100 .. ... ....... 1215 ... .. ...

)» '"' - -.. . . . . . . . . . . ...... . 116. . . . .

310 12-8900 5-4000~ 287622-5125105 27 .... 58 5168 17 ... 78 317319 .... 10655 912

50 -58

22 9207 3857 2054 1795 732 8 24 9 45 .... 535 1223.. 7:38 6514

† Longitude, St. Nicholas gauge=71 23, 4h. 45m. 32s.=01983 of a day west of Greenwich.

tMoon crosses the equator. § Moon in apogee, May 9th=at 8h. Ozm. p.m. New moon (Quebec) at
8h. 24m. p.mn.

1~~~[ 8 1 80240 0 099.. .. .I. . . . .. 21 i.. .. .. . . .
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TABLE XI.-Tidal Fluctuations at St. Nicholas during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULTS oF TiDAL OBSERVATIONS, &C.

Diumral

S eqalities

(P andlow Eastern
- waters ob- -dZ

served -C
T meach civil o o .z-Zs

j day. bc b

H. M. or H. M H M. H. M. MinMin Feet. Feet. Feet. Feet. Feet. Min Min
P.M.

- 10 .. 3 9192 .............

May12 H.w 7 40A.M. 4 5 . 20 1718'1992.14-2800 ...... 10-7080113-3375 ....
do 12 L.w. 320 P.M. 7 30..... 9 41592 ...... 14-0400 ... -. ....... 00 ....

16 do 12 H.w 810A.M. 450 . . 2216889212-7300 . . .11140513-2525 .... 40

do 13 L.w. 3'10 A.7M. . 0 °1155 ..... 4*8692 .. ... 12-0200 ...... .

'do 13' Hw 8 5 A.M. 4155 ... .. ... *25 .... 19089214.2200 . 11.3805131025 .... 55

do 13 .w. 4 P.M. 7 55 12 30 ... .... 4 7892 ....... 143000. ... 20...

'17 do 13 H.w 8 35 P.M. 4 35 .. .. .. .. ..... . 16,659211-8700 ...... Il 3119 13 46.... 3

do 14 L.w. 4 0A.M. .. . 7,25 12,25 ..... 4'7000 ...... 11-9592. ... .. . .* 25 ....

do 14 H.w † 9 0 A.M. ....- 15.... 191092144092 ...... 128496... 5

do 14 .. w. 4,30 p.M... 30 1210 -20,. .. 51892. 139200113694 .. . • 20....

18 do 14 H.w 910'p.M.. 440 ..... .... 16 2992111100 ... ... .12.3275 .... 20

do 15 L.w. 4 20A.M. .. . 7 10 12 0 -. 51292 ..... 111700113230 .... . 10.-.

do 15 H.w 910A.M. 450 ... -.. ... .. 20'.... 18 2392 13-1100 ..... · 12·0100 .... 40

do 15 L.w. 5 0'i P. .. 7 50 12i30 ... 5 1492 ....... 13-090011-1442 ...... 10 ...

19 do 15 H.w 940P.M. 440 ... .. ... .. ....... 1. .. . 11 7625 ... 30

do 16 L.w.: 5 0. .. 720 1220. .. 16921 ...... 10-6500 11*0405 . . 201....

do 16 H.w 10 0 A.M. 5 0 ... .. ... .. 10 .... 17 809212·6400 ....... 11·6600 .... 30

do 16 L.w. 5501P.M... .. 750 12-40 ..... 4 6692 ... .13*1400110-7492 ..... . 0..

M0 do 16 H.w 10 40 P.m. 
4 5 0

. 14*879210·2100 138 ... 50

do 17 L.w.! 540 A.M. .. .. 7 0 12 5 .... 48192 ....... 10-06010 80 15....

do 17 H.w 1045 A.M. 5 5 ..... 5 16592121400 ...... .... 111475 ...

do 17 L.w. 6 40 P.. ....... ... 4-2492 .. .. 27100101080 ... 10....

P1 do 17 H.w 11 35 P.M . ..... ... 13-9292°9-6800 ..... 10-9200 .... 65

do 18 L.w. 6 25 A.M.
1 .  

650 12 0 . 4579293500 98742. .. .. ...

do 18 H.w 1135 P.M. 510 .. .. + 16519211-9400 108200 . 65

do 18 L.w. i730P.M.... 755 1255 .. ... 4-2992. .... .112'2200 98492 ......

le do 19IH.w 12 30'A.M. 0 ... ..... .. ........ 14 0692 9-7700 .. .. 107275 ... 55

do 19 L.w. 730 A.M. .. 220...
48i2 :9m3: 7.04 0. 122 

20

do 19 H.w 1250 P.M. * + 101.... 16-529211 6900 ...... . 10-7025 ... 40

H.. .... .. " . . .... 10 2155

H.W. 149,25 + 30 39 250-9980

Totals 15 tides. .... 73140 104,20 173 10, .. .. .... ...... 180-4692 157'8592160 -5851 179-1417 190 590

L..w. 7255 - 80 970-5288

15 H.w. + 8 19 16-7332

Means do .... 455 727 1222 .. . .. .. . 12·0313 11-2757'10-7057 11-9428 14 42

14 L.w. - 20 9i 4'7017

N.B.-Maxima in whole lunar month indicated by a star thus : * and minima by a circle thus:

t Moon's N. declination a maximum.

,+ Moon's first quarter (Quebec) May 18th, from 6h. 5m. p.m.
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TABLE X[.-Tidal Fluctuations at- St. Nicholas during the High water season of
1888, viz.:-from quadrature,'May 2nd, to quadrature, June lst.

DIRECT RESULTS OF .
TiDAL OBSERVATIONS-(f(ontin nued).

Eastern
Diurnal Inequalities. times

MinFee. F. Feet.assag

y yprec

.... 2-20 -7 .Corres

> >- and p

35. ....... . ... ..

.. .. 30 .0 0.. . .

. . ..... .. ... 
..

0 68

... 1-4500 -092 .. . . 7 2 l.
15 ... .... '0355 80 . 5

1 -0 .. .'0464

... 2-400 1 .
30 '0 ... . ) ..... . 6-1788....

~ - - ' 0686

Min 2·420. F020. F. et HMc .M

....... . ..... . .10
2 300 2 0...... .... .-.29

.i.. 2·935 085000 001
.... .2 .. 00 19... . ... 31127 ...
.5....... 2-080 1502 15. ....

43. . 0 . . ... ....... .3364000...
.0..6. 60 .5 .. .......

2 400 02 . .. 64 6.... .... 23
. 2800 4330 . ........... ;,41.....

550' ... ..... '046250 1..! 1

19400 060 ' 61..23

3 '..... ... 83 ....

24600 .500 ... 6..4

10ý.. .. . ... ! 13» ,' 24005. I.: .. ..

à 2........231c5I
2900, 50............6 5........

Feet. 2.2M.

20.4 500 .......... .20 . .. ...

3035 5700 . 9.... 5 .... .. ..
.I400 .m 23 Yj...... 627.......

9 246.... .50 .......5 .2......... .....
.20........ ...... 22 0«0...... 2ý.......

400 33 0900 4 0784 2 68512-6992 96i441 . 241 34

29 3636 2913 1918ý -1928 6 27î... 3 31

ESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

ND "L'ANNUAIRE DES MAREES."

standard civil
of meridian 0 _

es immnediate- E 7-c
eding obseî v- >

hwaters,ivith
onding ages .5 m .>
hases of the "E >

o 'e orir.16 i~~-

H. M. H. 1 H m. Min. H

.... . ... .19
'3 .. . 1) 717

.... . .. ' . -i .- 1 ' 6 .. . . . . . . .

..... .. l . .7 0 8

.12 .. .....

..... ... > . 1

125. ... 826 19 71 81
S26 .... 1216 ...... .......... 17

8 842 .. 1 5 0
.. .8 1 .... .. ...... 7 1 0 82¼10

.. . 12 1 5 . .. .. . .. ........
2 .4 1 .  82 ... - 18 6 44 78

. -6 .. . 121 .... 126 ... 17
... 84............. 635 76

..-. .. . 1216 ... . .. ... ....
3.. 8 ... .. - 18 6626 73

3-6 8.... 1218 ..... ....... 19
~~~.~ 11 .. 619 70

.. .. .. 1216 5

.... 2 ... . ........

446 1047'.. . - 1 6 1 5846.......12124 .... .. .. ........ 1

. 11 .... ...... 559 74
.. 12 .26 .

5.37 7. 1137 . .. + 6160 51
..... 1219 . .. . . . ....... 2

. . 10 5 .... .. .. . 5 6

6 .28 .86. 12 1.2 22 613

J .... 147 .72 1 .. -4 1007

6·62 .. .. 2 4 . . ..7. . . . . 2

. 1 14 44
1531 .... .9 9 12201..... 628 67 13

... 12_ 7 I.. .. .. . 64
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APPENDIX 13.

TABLE XI.-Tidal Fluctuations at St. Nicholas during the High water season of 1888,
viz. :-from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULTS oF TIDAL OBSERVATIO'NS, &C.

0 Dlrnal

Hi h Time,
and ow Easer

8te waters ob- Standard.
served .-

each civil C
day.

A.M.
H. Ni oH..H.M .MMiMnFet. Feet. Feet. IFeet. Feet..'or H. M. l H.or; .m W i

P.M.

I Iaf1 .r.r30 P. 1 +1 16*59 ......... ...... l6 2 2... .
~MaY19 L.W.I 830f P.M31 740 12 40 ........4 8892 ... 11 i 4001 .. 201 .

23 do20 H.W 130 A.M. 5 0 . 13151392102500 .11055l18525... 1)
do 20L.W. .9 0 A.m . 7301250 20 446 92.  1 06-00  20

do 20 H. W 220 P.M. '5:2.... +040 23153192108500.. 9'7030I«1675..f 10
do 20 L.W. 9j40 P.M. 720 1240 13 3*7692. 11550.............0.

24 do 21H.W 3 01 A.M. 52........23153692116000 97380116475... 10
d0 21 L.W.j 10 0 A.M. 710 20 . 40992 .... ..............
do 21 H.w 310 P.M. 5 0 - 0l _. 161092120100. 99267120850 ... 35
do 21 L.W. 10 55 P .J 7 45 124 0f.........36692 ... 12440ô . 5

2 do2Hw 351A .......... 16 *2892 12 -6200 r 9*102.6175, .. IJ25 do 22 H.W 3 50i A.M. 4 2..1do 22 L.W.' 1130 A.M.... 740 12 25 5... .... 4001..........
do 22 H w 415 P.M.41451...... 5.... 162192126700j 10065513 1225 5
do22L W. 11 50 P. M. 7,j. j 1735022... 3459 7600............r

2 do 23 H.w 4 A. . 445 177792143201. 103542137800 ... 20
do 23, L. W. 12 30 P. M.. 7 1235........34692. 143100.............5...
do 23 H.w 510 P.M3. 4.40 ..- 5.... 1719921373 ..
do 24 L.W. 1240 A.M. . 13 4064214 ..00 25

27 do 24 H.W 530 A.M 450189592152200...0692145100 20
do 24 L.w. 120 P.M.. 750 1..
do 24 H.w 6 0 P.m 440 -loi.... 18179214'2900..1 403014*M75 20
do 25 L.W. 1 301 A. M.. 730 ... 1 40792 . 1410 r .

28 do 25 H. W 6 10 A.M 4. 40 ..........'19969215.90 . 1.616715150...40
do 25 Lw. 220 p. 

8101040 17: 40392. 15930 101
do 25 H.w 650 P.M. 430 .. 4l10 15185792145400 . 1l7535152325 40
do 26 L.W. 220 .m. 30i2ý20... 14 4232. 143400.20..

29 do 26 H.w 710 A.M. 50.... .. il 2031592 36
do 26 L.w. 310 P.M.. 8 O.1230... 16 40692........2900 20

do 26 H.HW 740M P. t.4 1418F5e14t44. . i 8780Fe Fe 3

H..6710 + 12=1 +55 126 2439)78!
Totals 14 tides.1  7910 . '67 45 107 5.17440 . .. ..... ....... 188*5011865700 1500285 1898225115013 

5. 0. 1310792 0-50 .... 10-105510-525...1

=119 25 I r7,548

14H.w.... 12' .+8  18 1762 . 11-50. r
Means do 24150 7 . 231536921160 9-73113 5588 il 1

_________5_______ 0__ ...___ ..__... _ .. 4 r. 619 1 -10 .. . -967 2-85 2.13

.. 735 12 .. .5 . 3 3 9592 .. .1 -6 0. .. . .. .

N.B. -Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus'

[1891]
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APPENDIX 13.

TABLE X.-Tidal Fluctuations at St. Nicholas during the High water season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, June 1st.

RESULTS BASED ON DATA FROM
DIRECT RESULTS OF NAUTICAL ALMANAC

TIDAL OBSERVATIONS- (Continued.) AND " L'ANNUAIRE DES MAREES."

Eastern standardi *

Diurnal Inequalities. civil times of 5 8
. meridian passages 7

immiediately pre- C +
ceding observed+a high waters, with z, M

>.,' a > > corresponding -Z 'M fa

ages and phases of
the moon.

ce 0 zI

3 8

Min Feet. Feet. Feet. Feet. H. 'M H. M. H. M. H. M. H. M. Min. H. M.

,... . . .. . . . .. . . . . .. . . . + 22 .. . .. ... . .
. . .. . 0500 . ..

13900 1100 1500 .. .. .... . .. .... ... .. .. 1238.. ..
10. 4200 .... ... 637 ... 653 ... .. .... 119 ... .. 26 46 23

....0-1800... .. 4025 3150 .............................. 1240 .....
10 ..... 7000 ..... ... 7 1 12 ....... 719 9·6 1 59 +29 6 48
05000 .... 0350 4400 8 ......... ... ....... .. 1239 .... . ........

30.. 3300 ........... 7 16 5 744............238....... 654 51 24
.... 0 7400 . . 1 ...... ... ..4 7........

30'. ... -4300... . . 7 01 .... .... .. 810 10·6 315 .. .. +21 7 5 56 î
S-180 .... 0087 5325 ... ......... ... .. .... ..... U..1234 .0087! :2....i . . . .24..... ....Î...-

15 1200......... 714 .... 836 3 49... ...... 713 62 *5
.... 0-7000 1475 5050... ...... .... 1231 . .. ....

5 .... -090 ........... 712l...... ... 9 311-6 4201... + 9 717 69
.1-5600 ...... -2887 * 6575 ... ....... . .... ..... .. 1228 .... .... .. ......

15 ...... 09 . 448 .... 718 76 126
. *·580 ..... "3400 4000 ................ .. .. .... .. 1226 ... .... .. .....

1 ...... *-2700 . .. . 13'.... .... .. 9157 12-6 514 ... j.. +°1 7 17 8
. ..17600 3750 3300 .. .... . .... .. . 1225 ... ... .. .......

10 . 1500 75... 10 25.. 539 . 714 89 27
. 07800 .3338 3275 . '. . .... ..... .. 1224 .... ..

20 1900 .. .. 76 3.. -- 2 7 9 97
17900 2137 2775.................... ..... .. 1224 ...... ... .. ..... ..

30 ... 0400 .... ... 646 10 1124 .... .. 6127 ... .. ..... 73§ 100 21
S 3900 1368 ·11751.. 15. ..... ...... . .. ..... '.. 1224 ..... .... .. ......

20 2000 . .... .... 6 53146 651 . -3 658 104
. 17800 0495 0650 .. ... ........ .... 1223 ... .. ... .. . .....

10 1700 ...... 646 15 ... 24 .... ... 714 ... .. .... 650 106 291
il 8500 0750 1200 ... .. 15 '.... . .... ... 12!23 .....51s:6! 7,373 643 *020. 646 .... ..... ... 1 737 ... -3

240 151800 317002-70494-7150 98 4 ... 66 56 7010 .... 67 13174 56 .. 98 7 1092
+9680 --- 8
-235 13

+15
17 1-0843 *2264 1932 .3368 7 0 . . 934 10 1 .... 1648 1230 . . 7 1 78'00

tMoon after crossing equator. ‡Moon in perigee, May 24th, at 2h. Om. p.m.
§Full moon (Quebec) May 25th, at 8h. 40rn. a.n.
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APPENDIX 13.
TABLE XI.-Tidal Fluctuations at St. Nicholas during the High water season of 1888,

viz.:-from quadrature, May 2nd. to quadrature, June 1st.

DIRECT RESULTS OF TiDAL OBSERVATIONS, &C.

1 Tirne, -

Hýighn
adowStandard.

waters ob-; n
served z

each civil C E
day. r. rZ z

bc 7501A.M.
H. Màr. or H.. H. M. HM . Min. Feet. Feet. Feet. et Feet.

P.M.

. . . .... .. .... .. .... ...1. ..... 1

do2..... 45AMb 2O . . ....... ..... .... 2.0......... ...

May27 L.w. 301 : A. . 30 1210 ..... 12 4'2692 ....... 1422400 ...... .10
o do 27 H.w 75«0 A.M. 440 ... . . .. ..... 12*20:9692 *167000 ..... *11 957 15-3050..

do27 L.W.' 4 0P.M... 8j10 1245 ...... 14 43292 .... 166400. . ... ... 5
5P.M. . 0... 179692 1326400. 1 7 1-8450 ...

4 01 A.M . ... . 7 25 12 5 ..... .... 4 49 9 (-.... ... 1 3 -470 .. ... . ..... 5
81 do28H.w 8 A.m. 440... .. ... 1292 1 .. .... 11 50 14-5900...

do28 L.w. 5 0 P.M. ... .. » 820 1250 ..... .... 3492.............. 10
do 28 H.w 9:301 PM. °430 .. 0 ... 16-«9892 13-00 . . . 11-805ý 14·4625..
do29 L.w. 445 A..i.. . 15 12 . .. 349692 ...... 13·0200 l 15

J 11 .î.. ... 1 4 5092 15. 15037100.. à

12w0A.M. 50.... ... .. ....... 2 172192 15700 ..... 10230 142575...
L.W. 54 P..... 1.. 8 5 1250 ... . .... 3·8192........ 1527200 .. .. 10

do2H.wI 10P.M 5 435... ... . 0 .... 16'5392 127200 .. .. 10105 1325...
do0 . W. 5301A.M.!... .. 710 120 .. ...... 39892 ..... 12-5500. .... 1......15

120A.M. 450 ................ 518'3292 14-3400 ....... 104470 13-6175

33~~~~ dol3 11.w 104100....4.50...........10

do L.w. 630 P.M... . 810O 13 ..... ... 3·2892 ....... 1510400 20
do 30H.0 211 1 .M. 4 0 .. P.. ... . + 0 .... 158292 12-1400 . 1. .. 12257 13162..
do 31 L.w. 6290,A.M .. . 10 12, 0 ..... 4'0000 ... .... 11,-8292 . ... .. . . .. 10

34 do 31 H.w 1110|A.M.1 45 .. .. .. .... .. 17-*2392 13'2392 .. . 10-01071 12-5721...
do31 L.w. 7 0P.M. .. 8 0 13 0 ..... ..... 13·40 .... . 10

do31H.w 121 M 5 0 ... .... .. + 20 20 14-8792 11-4300 .. . , 10'0167 12· 0785l0
Junel1 L. W. 7, 0A.M ...I . °650 1210oi .... 10 4-5092 . .. 10-3700 .. .... ..... .. 20

as do 1 H.w 1220 P.m.* 5 23 17'2192 12-100 ........ 10-2483I0177
do 1L.W. 8 10P.M. .. 750 1250 ..... 22 42792.. .. .. '12-9400 ..... . .
do 2 H.w% 11 l)A.M. 5 . .... l 022 15·3692 11-0900 . . 0-1305, 113125 ...

941092 .. 070

do 2 L.w.i 8 20 A.M. . 710 12 10 ..... .,... 4i 0 .. . 0 70 . . ........ o
16 do 2.w 120 P.K. 5 0. . .. . .... 151892 10-5200 .... .. 9-5142 11-60 ...

do 2 L.w. 9 0ý P.M .. . 7140 .13 01 ... . .... 3-2992 .... .. 1 89 0 .. .. . ... 0
do 3 H.w 2120 A.M 520 ... . .. + 30 .... 14 4292 11·1300 .... 9-22551·32 .
M .an .. do . ..... ... . 710 220 ..... .... ........ ... 6.. 134 105 . 0 ........ 10
do 3 L.W. 9 30 *A. .. . . .. ..... .... 4 019 . .... .... . ..

H.Gd w. + 601 77 240 888
Totals 14 tides..116 25 +24 67845114 5187 0 14452 8493192 -092 148 -1749 184-0017 170

L.w. = 140 2556296

14 H.w. + 15 19 17 18î71
Means do .. .. .... 4'50 7 36 1228 131657 13-2539 105840 13-1430 12

15 L.w. -0 1 4-0214i

Grd.~ toasHw 185 76 953-4244
57 tides ... .... .. .. 278 25 429 15 707 40_l5 727·*7884! 716'6084 590 -0473 727 -63341610

L.w. 1556 222-796
57 H.w + 9ý 10-7267ý

Grd, mieans do ...... 4 53ý 7ý32ý 1225ý 12-37682ý 12-5721 10-31 127651
57 L. W. 1 l 1 -10 14ý 3'9087ý

N.B.-Maxima in whole lunn month indicated by a star, thus: * and minima by a circle, thus:
tMoon's S. declination a maximum=21° 41'.
.Maximum diurnal inequality in high water levels observed=3-1400 feet.
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APPENDIX 13.
TABLE XI.-Tidal Fluctuations at St. Nicholas during the High water season of 1888,

viz.:-from quadrature May 2nd, to quadrature Jne 1st.

RESULTS BASED UN DATA FROM
DIRECT RESULTS OF TIDAL OBSERVATION-- NAUTICAL ALMANAC

(C'onntmued). AND "L'ANNUAIRE DES MARÉES."

iEastern standard
Diurnal Inequalities. civil times of me-

ridian passages : r
- -------- imnediately pre. 

ceding observed
r n high waters,

e > withcorrespond- 4

~ingagesandpha- - ce
- %. ses of the moon. ; o

Min Min Feet. Feet. Feet. Feet. H. M. Q H. H. 1 M' H. M. H. M Min. H. M. 1

. .. .. -... 3..

200 ..... . .... . ... .. ...... ...........
2.4600 ....... 0737 '1125 ... . ........ ................ 1224 ........

40 35 .... 0600.............625 .... 125..........811...........636 106 30
. . . 300 .... '1150 460( . 12 .... ...... 166.1223 ........

45 40 .... . 1700 63!... ..... 156 .... 824 ... .. -- 3 628 104i
2-1600 .. . 3275, 2550... 10 ... .. ... .. .......... 1224 ..... ...

55 45........5700 . 614. 226.......... 8,48 ........... 622 101 81
... ... *3·1400 .... . 3287 '1275 . 10......... 17-6 ..... .. 1224 .....

65 50. . . 0400 635 .... ... .. 255 .... 912. - 3 617 96
.... ... 25500.. 1575 2050 10.............. ...... 1223 ..... ....

60 50 ...... . 6 61 .... 324 ... .. ... 935 ... .. .... 611 91 ai
3-0000 ....... 4250..................18*6..... . 1223 .1

65 50 .... .. 1700 .. . . ....... 628 .... ... i.3 52 958.... - 3 66 85
. 1-7900 .... '. 3735 '2150 ... .. .. .... ..... 1224

60 50 ....... 7000 ..... . .... ... 418 22......... 6 4 79 88
.... ... 2·5000 ..... . '2213 4554 ... 1961 .... 1226............

60 50 .... .. 7108 .. 626 . 4144 1048 ... .. + 2 6 4 72
.... . 1-4100 ...... 2150 5900. . 5.. . .1.. 1226............23 30 '. 1 0 6 ... 6 6.5 * 60 .1 . 5 9.... 11.14 ... .. ..... 5 66 34

.. 50.10 60 . ... ... 0060 497 ... .. .... ... .. ... 20·6 ..... :.. 1227 ...... ... .
*70 50'.. 1- 0600 .... .: . ,37 ....l... .. 533â .... 11411. . + 7 6 8 6

.523400 23. . 2663 2 9 7 5 .. *15I . ... ....... 1230 ..... ... .. .....60 40 . 2.3.003.... . ....... 557 . 1211... .. .... 614 5585
18500 . . .1525 4650 .... .. .2 . .. 1232 ..... ........

40 40 -3900 . . ..... 651 .... ... .. 619 .... 1243. 17 624 51
... 1 0. .... ·6163 2525 ... .. .... ... . .. ... .. 1235 ... . .... ....

30 50,.. *1·3700 .. . . 1 639 .... 6 4 1  118 ... .. .. :.. 637 48 86
768 '0725 . 226 ...... 1231 ..... ... . ... .

40 .... . '7200 ...... ..... .. . 7 3 1149 ... r10 646 46
6900..... . ... ... .. ... .. 6.......129. ... .. .....

730 650 30 -1900 7 -0916 3 3445 4 4300 90 43.... 2920 3222.... 126 4 186+41 88122 1060
+ 24 0 - 9 ,

150 4
+9

52 46 2·*0127 -42 28 3 6 629 .... 4 11 4 38 .. 1 43 12 27 6 19 75'78

1970 1600 913500 19 7400 11·41071143567 390 58 .... 179,41 294 56 .... 612158 707 42 39021 4071
-164,

+ 143463 20381 -25 6 25 10 10 1045 1225 615171-4235 w SS1 .25W641 6 51..... 2 ___
10,

§Moon's last quarter (Quebec) June 1st, from 7h. 35m. a.m.
Maximum diurnal inequality in low water levels observed=1*370 feet.
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APPENDIX 13.

TABLE XIL-Tidal Fluctuations at Pointe Platon during the Higli water season o t

1888, viz.:-from quadrature, May 2nd, to quadrature, June 1st.

DIRECT RESULTS OF TiDAL OBSERVATIONS, &C.

S Hih Time, Qe ;
Eastern 8 1 z

1 and ow Standard. 8
waters ob-

served 0
each civil 2 0 1

day.

A. M.

H. .. H. M. H. M. Min. Min Feet. Feet. Feet. Feet. Feet.
P. M.

May 4 L.w. t 1124 P.M. 8.33 1250, 66908

do S H.' 3A4O A.M. 417 ... .. .... + 55 23 14 5868 7-8960 ........ o11·2122 8-5168
do 0? L .. 11 20 A. M. . 7 40 12r15 .. . .. 28, 7'2168 ... .. . .. 7 -3700................

3do 5 H.w 3 55 p.M. 4 35... .. ... ...... 25 17-0118 9·7950 ........ 116625 91613
do 6 L.w. 12125 A.M.. 8 30*13 10 ... 25 6-9468 . ...... 10'0650 ... ...
do 6 H.W 51 5A.M. *4 40 ... .. ... *+35 241 16·3618 9-4150 ........ 117316 9·6355
do 6 L.W. 1 31 P. M.. 758 1215 321 68808.... .... 9 4810 ....... .i. .. ..

10 do 6 H.w 5 201 P. M. 417 ... .. ... ....... 15 16 4618 9·5810 ....... 115779 9'7880-
do 7 L.w. 1 32 A. M. 8 12 1220 ..... 301 6-4868 ......... 9 -9750 ..........
do 7 H.w 5 40 A.M. 4 8 ... .. ... .. + 5 28 16-6018 10-1150 .... .... 115475 10,2513
do 7 L.w 158 P.M. 8 18 1235... . 20 6 -3568 .... .. 10-2450 .... ... ........

Il do 7 H.W 6 151P.M. 417 ... I. . .. ..... 
2 3 1 17·268 10·6700 .. l..... 11·8097 10 5118

do 8 L. W. 2 18 A. M. 8 3 12 13 22 6'7508 .. .... 10'2760
do 8 H.w 6 28 A.M. 4

10 . .........- 19 18 17 6068 10 8560 Il 9783 106095
do 8 L.W. 2 48 P. M. ... . 8 20 1218 .. 22 6'5964 ........ 11-0104 ....... .......

1% do 8ý H.w 6 46 P.M. 3.58 30' 16-8918 10-2954 ........ 11- 9992 10-6852
do 9 L.w. 253 A.M. .... 8 7 1217 .. 

25  6-7168 . ..... 10-17501 .... . ........
do 9H.w 7 A.M. 4,10'.. 8 22 17-9768 11-2600 .... 12·1437 10-8738
do 9 L.W. 3 27P... . p. 824 1225 ..... 20i 6·6968 ........ 112800

18 do 9:H.w § 7 28P. M. 4, 1 ............. 151 174768 107800........12-5193 111150.
do 10L.W. 3 25A.M. .. 757 1217 . 18 7 -2268 .... 10·25001 ...
do 10 H.W 7 45A.M. 4120 ..........- 13 20 19 *3768 121500 132030 11 2625

§ do 10 Lw. 4 2 P. M. 8 17 12 20 ..... 20 7,9168 ........ 11 4600..... ..
14 do 10H.W V 81 5 P.M. 4 3 ... .. ... .. 20 19 1068 11-1900 . ... 13-8062 11·3838

do I L.w. 3 55A.. . 750 121 0 ..... 23 8-3118 ...... . 10 -7950 .... ...........
do il H.W 8 5A.M. 410 . 20 20 20 -4018 12-0900 ........ 13-9506 11-3475
do 11L.w. 4 30 P.M.!.. .. 825 1230,.:.. . 22 8-2418 ....... .12-1600 ........ ... ....

15 do 11
1
H.w 8351 P. M. 4 5 .. . .. . ..... 30j 18·5868 10-3450 ........ 13-8968 11-2400

¼ do 121L.w. 432,A.M.j.. 7 57 12 7 ...... 20, . . . ... . ... .. 10 -2750 ........ ........
1 8 -3118:

H. W. 9010 + 55 313'245-4752
Totals, .14 tides. . ... . .... 59 il 113 58 173 2 ..... .... ... . .. 146 -4384 144-8174 173-0385 146-3820

L.W.1 601 8 +48 - 60 327 92346
<1088 8

14 H. w. + 18 22 17'5339
Means do .. .. .... .. 4 14 8 8 12 2 . .. l0-4599 10 3441 12·3599 10-4559.

14 L.W - 15 23 710351

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus:
t Longitude Pointe Platon=71' 51'=lh. 47m. 24sec. =0·1996 of a day west of Greenwich.

Moon crosses the equator.
§ Moon in apogee, May 9th, at 8 p.m.
New moon (Quebec), May 10th, at 8.24 p.m.

A. 1892
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APPENDIX 13.

TABLE XII.-Tidal Fluctuations at Pointe Platon during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, Juno 1st.

RESULTS BASED ON DATA FROM
DIRECT RESULT OF TIDAL OBsERVATIONS-¯ NAUTICAL ALMANAC

(Continued). AND "L'ANNUAIRE DES MAREES."

Eastern standard à z7 e e
Diurnal Inequalities. a civil tines of meri- ç3 .

' dian passages im- '
nediately preced- Z '

*-E ing observed high •

- . waters,withcorres- -
ponding ages and È
phases of the moon e

Feet. Feet. Feet. Feet.

1 .... 2·4250 ...- 40*-6445
50 *55 ....... -270 . ....

.... ... -6500) .... -0691 -4742
.32 55 ..... '0660...

23'.. .. - 1000 .... »-1537 -1525
-ý14 5 ..... . -3940 ... . ....
9 ... ... ·1400 .. . 0304 · 4633
. 6 15 .. ... - ...

. ... -4250 ...... 2622 -2605

15 22....... * 3940
7 ... ... ;-580 ... -1686 -0977

17 5; ....... '15441. . . .12.. .. 71-50 ...... '0209 -0757
... 134 11 . . . ·1204ý ... . . .
12 ... ... 1·0850« ..... -1445 -18
... 17 8! . - . -0200

9 ... ... -5et. .. Feet. -eet.
27 8 5300 ......

9 ... ... 1·9000 ...... .6837 -14
... 20 .3 .. .20 . 6900 .... . ..21
17.. .. -70...-02 12

. .27 201 ..... . -3950 ... . . ..
1·2950 ..... -1444·

. 5 ....... 0700.

... 00023537."0700.
. .. 1900 . -03;-0 2

I.

j.

.1
j.
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APPENDIX 13.

TABLE XII.-Tidal Fluctuations at Pointe Platon during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULT, OF TÎnAL OBSERVATIONs, &C.

a
wa

s
ea

M

d
d

16 d
d

1 d

d17 d
d

Is d

d
d
d

19 dd

19 d
d
d
d

91 d
¾ d
8 d

d
d
d
d

Totals

Means

Hib h Tine, T
ndlow Eastern a > m

teso-Standard. oeters ob- - .-

erved i à
ch eivil - ....

day. a .5

H. M. or H. M. H. M. H. M. Min Min Feet. Feet. Feet. Feet. Feet. .i
- i P. Mi. - , - 1- - -

ayl2 L.w. 4j321A.M. -20 8 31181

o'12.H.w 8 42 A. 4110.. ... .. -15 22 20-4918 121800 ........ 141030 112125
o 12,L.w 5 12P.i. . 830 12 28 .... 23; 8 -6818 ......... 118100 ....... ........ 12
o 12 H. w 910' P.M. 3158 .............. 16 19'2668 10·5850 ........ 14'508 11-16 .
o13 L.W. 4 59 A.. .. 7 49 011 55 .... 211 9 -1618.........10 1050.. ............ 8
013 H.W 9 5 . M. 4 6 .......... * 

35  
20 21-3018 12·1400 ....... .147211 10 9484 . ...

o13L.w. 545,P.M. 8 40 12201 24 9-3318 ........ 119700 ........ . ....... 26
o 1 H.w 9.25 P. M. 340. .... . 30t 18-9105 95787 . ........ 148632 107359..
o l4 L.w. 5 25A.1. .... 8 0 121 8 ... 20 9-6590 . ...... 9· 2515 ........ ........ . 28
o 14 H.w† 9 331A.M. 4 8. -30 25 21-805 12-1435 ......... 14-92 10·4515.
o 141.W. 625P.M.. . 852 12 12 ... 28 9-82601 ........ 19765 ........ ........ .*48
o14IH .w 9 45P.M. 320..................25 18-2605 8-4345 ........ . .14 7094 10 -0968

14111.W 91P!. m. 032 il 18215 831.....474 50....
15 L.w. 6 0 A.M. . 815 1220 .... 17 9 -4960 ........ 8 -7645 ...... . . 45

o 15a. w 10 5,A.M.l4 5 . . . . . - 8; 33 20-70751 11-2115 ........ 14-5695 91840t)'
o l5Lw. 655P. M. . 8 5012 22.. 23 9-8390 ... .... .10-8685. ...... 3

o 15 . w 10 2 P. M. 3 32 .Il ..... 1 18 -2105 8 -3715 1.... 4·479 50
o 16 L.w. 6E421A.M.. 815 12 8. 22 96090 ......... 8·6015. .... 21
o 16 H . w 10 35 A.. 3 53......... + 51 19 19 8105 102015 ........ 14'2166i9·3853
o 16 L.w. 7137 P.M . 9 47 ... 24 9-4390 ........ 10-3715 . .......
o 16 H. w 11l22P.M. 3 45 ... .. ... .. .... °9 17 8055 8-3665 ........ 13-9585 9-23901....
o 17 L.w. 714 A. M. ... 7.55 1215 .... 17 9 2390 8 -565 ........ ... . 35
o 17 H .w 11137A.M. 4 20 ... .. ... .. +13 251 18 8905 9-6515 . . 13·5381 8 7671 .. !.
o 17 L.w. 8125 P.M. . 848 12 48..... 26 9-0700 ......... 9·8205 ........ ........
o 18 H.w 12 25 A.M. 4 0 ... ......... 21! 1-1000 "7 0300 .... .... .13·2047 8-4004! ....
o18 L.w. 8 110 A.M.. 7 45 12112.... 28, 8·9390 ........ 7 1610 ............. E 27
o 18 H.w1 12 37 P. M. 427......... . 0 12' 18'52901 9-5900 ........ 13-1444 8 35981 ... .
o18L.w. 920P.M. .. E 843 1238 .... 35 8-9900... .. 9.5390.............
0 19H. w I 15 A.M. 3155 . 2 11 16 -1390 71 ........ 13-19691 08-2578.
o 19iL.w. 915A.M.... 8 0 12 1 0  24 9-1400 ........ °6-9930 ..... .

o19 H.w 125 P.M. 4 10. +20 20 18 -4960 9 -3500 ........ 13-3766 8°3373....

137 28 + 24
H. W. 161 281 +38 3092847224,

15tides..'.... . .... 59,29111724172 43 .............. 145.98321357990211515I144.66 3N
L.W.ý 97 27 -88 3321387392,

15 H.w +13 21! 1898151
do.. . 35W 823 1220 ... ........ 9·7322 9·6M999 141034 9-6444 2(
14 L. W. -18 24 9-2493,

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus : -
t From 6.30 p.mn., May 13, to 1.0 p.m., May 21, observations made with ordinary tide staffs, pending

arrival of new gauge from Quebec to replace that taken by rafts, etc.
308 [1891]
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TABLE XII.-Tidal Fluctuations at Pointe Platon during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIRECTRESULTSOFTIDALOBSERVATIONS-
(Contiuned).

Diurnal Inequalities.

i - 3 4

- -e

Feet. Feet. Feet. Feet. H. lm. H.

.. . ... 1-2250 3..

41 33 . 4800 . . .. .. .. ... 8 7' 1
... .... 2 -21931 -2116 . .
51 25 . ' 1700 . .. »'..' 7.381 ..

...... 2 39 3 ... . .. -1421! -2125 ... . ...
40 F 1 . 3272 t. e. .F 734H . .1

.920 . 10 -2844

52 41 . .... . 1670 . . ... . 717

... .. .. *3·*5420 ..... '2588 -5 7 ... . .
37 84 ....... -3300 ..... . . 7 4 . 2

.2 4470 ... . 1399 '2928 ... .. .. ..
5 2 . ... .. . 340 ..... 659 . .
.. ... 2-4970 ... . .. -0901 -2932 .........

35 14 ....... .. 6 6 . 3.
16000 ...... 2628 1 .......

47 39 . . 1.6.. . 1700 ..... . ...... 6 ..
... ... 2·0050 ..... *2581 1463....32 ...... . ...... 7 ..
. 4 ..... 1 0 0 ...... -4204 -'4719 . . . . 4 ...
5 20 .... ....... 649...

...... 2-790)51. . 3334' -36671... ...
36.. 1310 .... . . . .. 711 ..

0 . . 0603 .. .. ..
2 . . 10 .. 8 ... 6

... ... 2 ...... -0525 1020....
43 28 1560 . ..-.. .. . . . 711 .
. . 2. ... 2*3570 ...... 1797 0795'. . . . .
55 50 . . ...... 61551..

40 23 138 38
+841 0 241 0 +28

7101363 3168583-2942 2·9211 3-0342 10819 .. 24 46 124 23 .... z162 3817246 ....
--89

i 1 ~ +14
47 24! 2-2633 -2353 -2087 -2171 713.. 3.32 15 33,.... 10 51 1220 .. .

15

109 29

7 18

1007

67'13

Maximum diurnal inequality in high, water levels according to observations with plain tide staff (not
very accurate).

§ Moon's north declination a muximum=210 8'.
Moon's first quarter (Quebec), May 18th, from 6h. 5m. p.m.
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RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC ,

AND "L'ANNUAIRE DES MAREES."

astern standard
civil times of
meridian pass- z
ages immediate- >
ly preceding +
observed high 6
waters,witheor- - >
res nding ages
an phases of ¿ ©
the moon. 3

M. H. M. CH M. H. M.Min H. m.

.. ........

.. 40 .... 8 47 *-19 8 7 82

.. ..... ... . 1216 . .1'6 1
3 ..... ... .... 9 3......... 8 0 82 16
.. ...... ... .... .... .... 1215 .... ..........1 27 .. . -19 751 81.. ..... ... 2 -6 .... .... 12:16 ..
51 .. ... ... .. ... 9 34 .... .. .. 7 431 80 17

.. ... . . . .. .. .. . . ... 12 16 .. . .!.. . . ..
2 16! .... 9 50 . -18 7 34 78

..... ... . . 36...... 12 16 ..............
'41 ..... ... ..... 10 6 . .. . 725 76 1%

. .. .. . . .. . .. .. .... .. 12 '16 ... .
3 6 .... 10 22 -16 7 16 7

.. ..... ... 4'6 .... . .... 1218 . . .
31 ..... ... ..... 10 40 ..... .... . 7 9 70 19
.. .... ... .... .... . . . 12 18 ...

357 .... 10 58 -13 7 1 66
... . .. .. .. 5-6 .. .. .. ... 12419 .... .

22 ..... ... .... 11 17 ...... .... 6.55 62 90
. . . . 12 221.6.

41 48 .... 11 39 ... - 4 651 58
..... .. .6 .... .. 1224 .14 ..... .. .... 12 3 ... ... ... ... .6 49 54 21

.. ..... ... .... .... ... 12'26......12 26. .
5 39k 12 29 ... .. + 6 6:50 51

. . ..... 7-6 .... .... 12 30, .. . ..
4 ...... .... .... .. 59 ... . 6 5 48 2

. .n 6. 3 46 .
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APPENDIX 13.

TABLE XII.-Tidal Fluctuations at Pointe Platon during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June 1st.

DIRECT RESULTS OF TIDAL OBSERVATIONS, &C.

Hi h

an ow Standard. r81waters ob-
served

i each civil 0-
C day. e e

or .- . Mj 1 et et
j H. M or H. M H. M H. M1 Min Min Feet. Feet. Feet.

P.M.

May 19H.w 125 P..j +20 18-4960

do 191L.w. 1020 P.M. 85513 0 .... 22 9270... 9 2260 .. ..... .........
28 do 201 H. w 225 A.M. 4 5 ... .........*341 170500 7-7800 ... . 13·2631 8·4170 ...
i do 20 L.W. 10 37 A.M. 8 12 12 30 . l.. 10 8-8390. ..... 8.21101...............13

do20H .w 2 55P.. 418 .. . +30 27 17 '2900 8-4510. ..... .. 12'9311 8 5630 ...
do 20L.w. t 11 32 P.M.. 837 1250. 20' 84600 ........ 8 8300 .. .. .... .. 5

24 do 21 H. w 34A.M 413 22 17'2200 8-7600 ...... 13'0312 8'9634 ...
do 21L.w. 11 55 A.M.. 810 1220. 24 8-63901 ....... .8581O0 ... 3
do 21H.W 4 5 P.M. 410 ... .. ... .. + 8 29 18-3214i 9*6824 ..... .. 13·3555 9 5161...
do22L.w. 1239A.M. 834 1238 ... *36 8-55601 ..... .. 97654 ........ .... . 6

25 do 221 H. w 4 43 A.M. 4 4i...... ... 21 18-5914 10'0354 . ...... .13-5276 9 9827
do 221.w. 1 15P.M. 8 32 229.1 23 8'5164 ..... .. 10 -0750............
do 22w H. w 512 P.M. 3 57 ... .. . -00 23 18-5714 10-0550 .... .. 13·7245 10 4663 ...
do 23 L.W. 1 30 A.M. .. .. 8 18 12 21 ..... 25 8-4664 ....... 10-1050 .............. 6

2 do 23 H. w 533A.M. 4 3.. ... .;....... 20 20-0964 11-6300........ 140565 l-0450 ...
do 23 L. w. 213P.m.i.. .. 840 12133 ... . 25 8*6014 ... ..... 114950 .... . 10
do 93 H. w 6! 6 P.M.r 3 53 ... .. ... . 0 18 19-5514 10-9500 .... .. 14 4083 11- 4488...
do 24 L.w. 2124 A.M.;. . 818 1217 .. 24 8 7664 ....... . 10-7850 ..... .. ... . .. 6

27 do 24 H. w 6 23 A.M. 3 59 ... .......... 17 21·3314 12«.5650 .... .. t14-8010 11-8243...
do 24 L.w. § 3 81P.M. . . 8 45 12 34 .... 17 9·0114 ... 12·3200. .. . 10
do 24 H. w 6157 P.M 3 49 - 0 23 20*6384 11'6270 .. .. 151355 12·1690...
do 25 L.w. 315 A.M. . 818 216 ... 21 9·0904 ....... 11'5480. 9

2 do25H. w 713AM.3 58 . 18 22-2714 13-1810. 153937 123865! ...
do 25 L.w. 4 2 P.M.... 849. 1240. 22 9'3104 . ..... 129610,........... 7
do 25 H.w 7 53 P.M. 351. .. .. +°1 il 21-1664 11-8560 ...... 15-5357 12-55451...
do 26 L.w. 4 4 A.M. .. 8 11 211 r 17 9 2064 ........ 11·9600. 9

29 do 26 H.w 8 4 4 0.......... ... 19 226474 13-4410......155 125683 .
do 26 L.w. 4 55 P.M... .. 8!51 1234 ..I.. 23 9-3564 .. 5.. . 13-2910 ... .... . ..... 17

Sdo 26H . 38 P. M. 3 43....... + 1 21 20-9374 115810........15·5925*126020...

H.W. 7952+40 303256844
Totals 14 ti 6 31119 10 175 13 ... .... ......... 151 5948 149 1534 3218 152,5069 113

L. W. 8.349 + 48i- 0 3091124 -0896
-131 491

14 H.W. +10 22 19'6917
eans d .. .......... 4 0 8 31 12'31 ..... .... .108282 10·6538 14 3087 108934 8

14 L. W., 0 i -O 22 8835

N. B. -Maxima in whole lunar month indicated by a star, thus *: and minima by a circle, thus'
†From 6h. 30m. p.m., May 13th, to lh. Om., May 21st, observations made with ordinary tide staffs

pending arrival of new box gauge ordered front Quebec to replace that broken by rafts and steamboat.

[1891]310
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A PPENDIX 13.

TABLE XII.-Tidal Fluctuations at Pointe Platon during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June lst.

RESULTS BASED ON DATA FROMDIRECT RESULTS O e' ,NAUTICAL ALMANACTnaL OBSERvATONS-(COntucd). AND "L'ANNUAIRE DES MARÉES."

Eastern standard 'o i
Diurnal Inequalities. civil tines of g -

meridian passages 5 . a
immnediately pre-

a ceding observed >m 3 b
high waters, with ..> Iiý corresponding -Zes ar ages and phases of,.
the moon. p

.i Feet. Feet. Feet. F Ht. . H. M. H. M. H. M. H. m. Min H. M.

1-4460 1240 ..... . .. ............
43 30 ..... ...... 1135 '9 .............. 123... 716 46 28
. . 2400 -4310 ...... 730.... 6 55.. ... ..... 2l'.........

2520...... ..... 3320 1460 ...... ... .. ..... 6.......120 730 48
... -0 00 3790 ...... . .. 734 .. '... .. 7 21. . 2521

27 30 .... ..... -1001 .4004. ... ....... ..... ... .... .. 744 51 4
... .. 1 1014 '1790 ..... 759.... 7 46 ... .. .... ......... .
24 18 .3243 ..... .. .......... . 12.37 .. 755 56
... ... 2700°-0830 . . ...... 753*2.... .. . 8 12 .. 4 7 ... 1 1+21 . .. . .2 9 ...... .. -1721 4666 .. . .... ....... .. .... . . . . 1234
... ... 0200 -0396 ........ 8 ..... 8 4.. .. ... . . .....
14 8 ... .. ... . 1969'4836 ..... ..... ....... 116..... ..1231 87

.15250 ·0500 .... ... 8 7|.... .. .... 9 5.... 512 . + 9..
12 ............ 3320 ... .. .... .. .. .. .... ... . .. 1228.... 8.. 8

... 5450 1350 ..... 8 1.... 9 32. . .. ,. 5.40 .
22 1 3518 4038.. . .. .... .. ....... .. 12-68 83

,27 17 . ..... .. .. .. . ......... 9
... ... 6930 2450.......... 756 ... 10'27 . ....... .. ........
27 18 ......... 3345 3447 ... 2.. .... .. 136.. 2 759 95

... 1330 0790......81 1 .. .... 1O 56.... 655. .02..........
.1 24 .... . ·2582 2175... .. 2......... 1224 753 100 

... 1-1050 2200! . . 747 111 26- .... 719...j........... ..
29 ...... . ...... .... .. ...... 46....... 224 .... 1
...14810 1040 ........... 758 1.. ....11 55 743 3
23 . 0299°·0138... 8 ...... .. ........... .. 1223............

17100 1500 . 738 .... 8.. 266...... .. .... .... 08.6
4017 ..... 690337......3 . 156 ..... 1..

.O W Y 3 .. ......... + 2 .. .. 33 * 0

7421............. .56 .8.. . .......

M2271113-614238363 1069 4 264711018 .... 67 10170 24 .... 792117456 +0 10947 1092
3-168 8

1247 21

19 97281 1703 2219i 3046 7531... 9 36 31Si'. 1740 12.. + 751 78 00

SMoon after crossing equator.
§Moon in perigee, May 24th, at%2h. Om. p.m.
Full moon (Qtebec),May 25th, at 8h. 401. a.. n.

[189.1] 311
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TABLE XII.-Tidal Fluctuations at Pointe Platon during the High water season of

1888, viz., from quadrature 2May 2nd, to quadrature June 1st.

DIRECT RESULTS OF TiDAL OBSERVATION., &C.

TiniTime,

r·z High Eastern a Z
and low Standard. >

. waters ob- f

served
each civil . Z

day.

A.M.
H. M. or H. M. H. M. H. NI Min Min Feet. Feet. r Feet. Feet. Feet.

P.M. I

.May26 H.W 8138p.31. 3P43. ...M... 20937 ........................
..................... .... ..................

ïido 27 L.w. 4'49 A.M. 217. 18 92264..1.210
80 do 27H.w 855A.M. 4 6 *15.M)12511) 3)

do 27 .w. 5,45 P.M.. 850 1238 22 94664.... ......
do 27 H. w †9 33.m 348.........loi 2, 13 20P.M4214.10 . 154539122948 50
do 28 L.w.! 51 33 A.M. .8 0 12 15 91464...................

81 do 28 H. w! 9 43 A.1%. 410 il 225107 1336431. 151838121147 54
do 28 L.w. 6.37 P.M. 854. 1237 16 91064. 134043 27
do 28,H.w 10 20 P.M. 343 21 195214104150 149107 47
do 29 L.w. 6 27 A. M. 7 128 il 88764.......450...............18...
do 29 H. w 10 28 A. M. 4 1........ . 21*766412*8900. 14-6502116sri . 54
do 29 L.w. 7 29 P.M. 9 1245 19 87664 . 13-00W............. 7L17!
do 29MH. w 11 13 P.M. 344 ... 33 188614100950 . 14*3452113035..
do 30'L.w.1 7 12 A.M. 759 12 21 21' 862041. 102410

38 do 30H. w 11 15 A.M. 3.29 204*494 1
1 ) 30 09 64

do 30 L.w.i 8 18 P.M i. 9 3 1255 241 81864 11 il ...
do 31 H. w 12 10'A. M. 352.+ 7 21; 177514 9565 . 134106143 68

do 31IL.w. 8 5 A.M. 755 12 2. 23 82964 . 9450.15
84 do 31 1.w 1212 P.M. 4 7 ... .....19 194214111250. .. 56

do 31 L.w. 9 3'P.M. ... 851 1 25 80314. 113900.5
Junel H.W 1 5 A.M. 4 2.+15 16 17226491950. 132914100300'.
do 1 Lw. 8 53 A.M. 12.12 85214.... . 8700W2..61

85 do 1 M.w, 117!.m. 42..... 28 19*351410830. 133890 9PM8550.
do 1 L.w. 10 OP.M.'. 84 1247 . 17 84014. 109500
do 2 H.w 2 4 A.M.; 4 4 . + 8 25 173364 89350. 13.1027 94375 39
do 2 L.w. 10 8A.M.. 8 4 1211.-... 25 83664 . 89700

86 do 2H.wî 215î.NzJ 4 7 21 172614 .. 91938...
do 2 L.w 10 54 P.M.,. .. I 839 258 24 73714. 98900î...........12
do 3 H .w 3.13 A.M. 419...... 23 163914 90200. 121650 9-2

do~ ~~ ~4 ... .. .... .. +l ......13 .. 3

i . ... 80112176. 24 6 1 ... .. .. . .... . 3 . . . . . . .

HW.105 563126 51251 54ý 294,271 30
L.W.120261  -10 305 120383

Totasl4tdes'129 348. .. ... 159.3.. -- 4TZi 2I72

14 H.Wj+1 1133
. 8 12' ............ 10 7848 1095139

Man do........4'0 2. 824 .. 9...841 75
H.W.. .. 7111 854 1225....

Grand totals 57 ... 231 13 476 371707 491..... .. ........ 5*RW~ 553W)3 780265 594-95751860 2171

H. W....... 343..... .... . +18 125 17759

tides. L.W. -158 1273 4755584

57H.W. .+ 13 21 18899122.
irandmneansdo.........414 8 2 2 ... .. .... . 0374518136884104378 16 37

57 L.W. .. . -81 . . . k34+1 7
N.B. -Maximna in whole Iunair month indicated by a rttar, thug: and minima by a circle, thug:
t- Moon's S. declination a maximum= 21' 41'.
+Maximum diurnal inequality in high water levels observed with box gaugez2'989 ft.

.312 [1891]
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APPENDIX 13.
TABLE XII.--Tide Fluctuatians at Pointe Platon during the High water season of

1888, viz., from quadrature May 2nd, to quadrature June 1st.
DIRECT RESULTS 0F

DiRECTr REsuLTs oFr
TumAi OB..SERVATIONS-(Continued).

Diurnal Inequalities.

* . 140 .. 01ó35 ä0.
21.... . 2400 ........ . 7.. 28 20

2-6300 .. 1521 2242 . 3
28 . 32007............35 3

20893.. 2701 1801 . 3
27 .... ... 0400 715 5
... 2-9893 .. 27311 2761 . . 3
29) ...... 2300 ... . ...... 7 23 1

2 2450 ...... 2605 '1811.
1100 ........... 7 2...

... 2-9050 . ...- 30)50-3540 .....
43 ........ -1460 ...... .. .. 720 ...

1.6370 4423 -3045
4340 ... . .. .

.... 2.7470 . 3543 3 .
53 ..... . .1100 ..... . .:. . 724 ...
.. . 1-6700 ...... *-2391 -3230 ... I.. :...
1 2650 71 ...

.412-1950 ... 0181 2613...
41. .. . -4900 ... . .. ý 7 30 3

.... 2·1250 .. ,. -0976 '1750 ... .. 5
35i. 1 0 ..... . .. 7 19 3

20150 . 2863 4175 ...
36 ....... -0350 ... .. ...... 7l43

0.750 ..... .6369 2437.
47 .. 9950 ...... ...... 732 ...
18700 .. 3008 -0592. ...

42 .... . 3340...... ...... 8 9...

...... ....

543 29-0366 3-9990 3-6497 3.4674103 361 ...

39 1-9358 '2666 '2606' .2477 7124 ...

1462188·1468!13-5066 13044 13-80461440 48 ...

26 1-54641 -2370 *2329 2465 7 52'..

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND "L'ANNUAIRE )ES MARÉES."

Easternstandardcivil I 1 $
times of meridian . 8
passages immediate- E
ly receding observ-' ;t:
ed igh waters, withl ý I
corresponding ages 8 4
and phases of the '
moon.

H. M1. H. M4 H . H. l.M n. H 1m.

.. ... .. . .... 6 .... .. 12 2 .... .. . . . .
.... 9 .. .

. . .. . ... .... .... .. .. .. 12 2ý4 . .
2 8 . ... .... 9 0. . ..Ù ..... 712 101 81

... . .. ... .... 17 6 .... .. 12 2 4 .. . ... .. . . .

.... .... 2 « 57 .... 10. . .1 2 ... .3 .7 ..7 . 96
.. .... .. ..... .... .... .. 12 2 .. . 7 2 10 I

3 2 .. 7.... .1.. 0 2 4 . .. .. ... 1 91 8
...... . . . . .5 1 8 - . . . . 1 2 3 : 6

.. .... . . . . . ... . . ... . . . .. ... .2.4
4 20! ... ... .. .. 111 ... .. .. . 6 54 9t 8
.. . .... ... . . 16 .... .. 12 26 .

... .... 4 46,.3 .... 11040 .. . 3+ 1 6 54 72-

. .. .... ... .... .... .... .. 1 2 2 64 .. .
5 . 12 ... .. . 66584H. . ... . 6 .... .. 12 27 . . .-... .... 5 5..... 1

. ..... ... .... 1 .... .... .. 12 30U
558... .... .... 12 2 .... ... ..... 5

. .... ... ..... 2... .. . ... 76 6
.... . 2 ... . 1... .. 1 7 74

" 1 22. 7:6 M
228~~... .**. ... 1. 3ô58

... .... ... .... .1 6.. . . 1232 . .
6 7... .... 6 2 10 ... .. . + 7 7 4 8

. .. .... .. ... .... .... 1.. 1231 ................
.. .. . 7 . 21 ... ....... 1 737, 486

... .. . 1... . 2.....3 6- ... 4.122.

............ ........ ....... ... 114. 122 .*.... 5...4 ....

+ 36
29! 33 32 3 ... . 114221186641.... 100 5 1060

+48 0 - 9
:162 12 9

4 13 4 3... 11 120.. . .. . 1.. 72 91 75-71
1 1 l -- 3 1

192! 33211 52.... 662 22707 42 .178 . 437f57 4071

-- 1642~

+ 14;
. 6 3 71 19 ...'.l 11'371 12 25 . . . 7 1411 71'42

1 11~..... 1 1 -Iji0
Moon's last quarter (Quebec) June lst from 7h. 53m. p.m.

§ Moon's last quarter (Quebec) June 1st from 7h. 53m. p. m.
,Maximum diurnal inequality observed in low water levels=0-995 feet.

[1891)] 313
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APPENDIX 13.

TABLE XIII.-Tidal Fluctuations at Grondines during the High water season of 1887,
viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIREcr RERULTS OF TIDAI. OBSERVATIONS, &C.

-e
Tie, e -

-Eastern = . m

adwStandard.
waters ob-..

served
-each civi -

day.

A. M.
H. M. or 1 H. M H M H. m. Min Min Feet. Feet. Feet. Feet. Feet E Min

P.M.

May 5 5.† A. M. 1 9 1O259. 13'3474
7 . .. . ....

do .5 H. W 4 i42 A.M. 3149 ... ..... 22! 36 17'-ý1974 3-8500 ....... 1a·4950 4-35 .. M« 52
do 5 L.w. 1 0 P.M. . 818 1213 . . 45 13'30741. .. 3·80 ... . . . 6 .
do 5H.wý 4 55P.M. 3 55.. ... ... 36 18'20741 4,9000i..... . 1551 -5075ý... 42

do L. .55 .M. .. 9 1 47. . 47- 13-3474 ... ... 4·8600 ....... ... . 8. .
do 61H.wý 5421A. m. 3,47...... + 15 54 17·7274 4,3800 .. 15·5912 4·5175i... 22

+ 4... lI 4'400 7 ...

do 6s-.w. 220P.m . 838 121 4. .7
do 6 H.wý 6 0 P.M., 340 ... .. 34 17-ý, 7374 4-42O0 .... .. 15·-4800 4-5650... 12

d 7AL.w. 250A.M. 8 123 4 13- 4
do 7 H.w M 8A. M. 348... . H. . Mn 30 17·8074 4-7500.. . 15-4575 4'840... 8
do 4 L.w. 3 20P.M. 842 1224 .... 41 13-0174 .-. ... 14 7900 ........ ..-... 6 ...
do 7H.wý 712 P.M.. 342 ... .. ...... .... 3 5100 . 1 588 50 12
do 8 L.w. 32 A.M. .. 810 1214.... 49 13«3374 .... 48200 . 2 .
do 5. w 716A.M.' 344 ..........- 0 21 18-6774 534... 15-9012 5-025... 17
do 8L.w. 4 1P.M. . à 4 126 41 134374 ...... 5-2400. ..... .
do 8H.w. 7i42P.M. 339 . ... ...... 31 18-1474 437100 .. 1 10000 5-0150... 21
do 9 L.W. 4 8 A.M. .. 826 121 5. 40 13-5474 . 4-6000 ... ... 0..
do 9H.w 747A.M. 39.......... -22 28 19-0574 5·5100 ... :... 1725 551200 ... 27
do 9 L.w. 440 P.M. 85.3 1223 . 38 136774... 800 .. ....
do 9 H.wj§ 8

10P.M. 329 18 6674 4 9900.. . 16472 53 ... 32
do 7«L.w. i 43 1 A.M. . 821 12 1 37 13-9574 ..... 4-7100 ....... ..... 0 ....
do10 H.w 811A.M. 340 ... ... .... 3 20 1154 6'1580. 169670 56190... 29
do10 L.w. .M. . .. 56 8 214 39 14-3574 .. 5-70............ ..
do10 H.w 7P.. 346... ..... .. .... 30 20-2074 5-8500 .... . 1724844 5-9038'... 40
do 1L.w.r 457A. . .. 8 1149 .... 35 14774..... . 5·50..... .. ....
do11HM.w, 836.M. 339...2.........- 3 1-2144 65070 .. 1707279 58310 ... 56
do 11 L.w. 5 4.M. 86 241 .... 14-9174.. 4 6000' .
do 1 

H.w 7'P.M .. .. 28 199374 550200 ...... 17-72 5-205 ... 56
do 12.L.w.. 527A.M.8.. 1 11 ...j 33..... . ......4-900........... 5 ....
d. . .... ..... 34. ..... .. ... ... .... 14-9874 .... .. 1.4-- ... . . .. ....

H .w100 45 +49 430 2628586
als 14 tides.. 53 26 +24 5153 17225 .... 1 7 5 69 -8.80 227.-8015471·2938 83 426

L.. ='726 -55 620,191-3336
14 H. W. +16' 31 18 7756

Means do ...... .. . 3,42 837 1219 .. ... ........ "1089' 4'9918 16'2715 5·0924 6 30
14 c.w. I13 41 13-6667I

N.B.-Maxina in whole lunar month indicated by a star, thus: * and minima by a circle, thus:
†Longitude Grondines wharf=72o 2'=4h. 48m. 8s. =02001 of a (lay west of Greenwich.
'Moon crosses the equator.
§Moon in apogee, Ma 9th, at 8 p.m.
1New moon (Quebec) May lOth, at 8h. 24n. p.m.

[1891]
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APPENDIX 13.
TABLE XIII.-Tidal Fluctuations at Grondines during the High water season of 1887,

viz.:-from quadrature, May 2nd, to quadrature, June lst.

RESULTS BASED ON DATA FROMDIRECr RS.ULTS OF NAUTICAL ALMANACTiDum OBSERVATIONS-(Continued.) AND "L'ANNUAIRE DES MARÉES."

o Eastern standard ¿
Diurnal Inequalities. civil times of me- 0 o

ridian passages r.
immediately pre.
ceding observed e +

I S-2 high waters, with r 1
> corresrndingages v tc

and p ases of the c
- moon. 0

Min Feet. Feet. Feet. Feet. H. M H.M. H. M. H. M. H. M .M

3. H. H. .

S23-3 12 42

46 9 2 7 40 .... 4 12 .... + 33 8 32 44
1 0100 ...... 0862 '1725 . . . . .. ... ... .12 41j.

34 ' 0400 ............ 8 53 8 2 . 24-3 4 53 ... .. .. ... 8 51 46 9
4800 . 0100 -0100 ... ... ... .... ... ... .. ............ 12.371.

29 ...... 0300 .... ...... 9 18 8 24 .... 5 30... ... + 199 6 49
0100 ...... 1212 -0475 ... ... .... ... ... 1 2 .

20 ..... ·2600 9 15 .... 8 45 ... 25-3 6 2 ... 9 17 53 10
0700 ...... 01 2750 ... ... . 12 27 .

14 ...... 0400........... 9 31 .... ....... .. 6 29 ... ... + 2 9 2 57
3500 2312 1825 12 25.

10 3200 . .. ..... 9 34 .... 61 11.500. 612 005 .. .28 26 6...4 96 6
..0050 ... ... .... ... .... 12 22 .

12... 1000 ..... . 9 28 .. . ... 9 48 .... 7 16 8 * 9 28 65
... · 0988 0125 .... ... .... ...... ......... .12 201 . .
21 . . 1100 . . . . 9 33 .... 10 9 ... ... 27-3 7 36 ... ... 9 27 69 12

9100 . 7251 'iô5O... ... .... ... ... ...... ...... .. 12 18................
18 .9 17 .... 10 30 . 7 54 . - 14 9 24 72
S 01895 .. ......... ... ... ... 1218.

22 . 2800 . .... 99. 10 51 ... ... 28-3 8 12 .... ..... 9 21 75 18
1-4480 . . 4948, -3095 ... ... .... ..... ... ... .... ... ... 12 16.

35 ..... 4000 ... ...... 8 5 ..... 11 13.... 8 28; 1217 17 9 15 78
. '0920 *5174 2848 .... ... 3 .. . . . ... 12 17

47 ... . 3500 9 13 311 3 . . 29*3 8 45 9 11 80 14
'1-0070 ... ·2435 0728 ... 2  ... ...... . .. ... 2 ... ... i.

52 ..... '2100.......... 8 40 2 ... ... 1 1  56 .... 9 0 .19 9 4 8
....1 2770. ... 0648 1505 ........ 3......................12 16.

O5 ... ...... 8 59 5 0i 18 ... . 6 9 16 ... 82 15
... 01-5050 . . . .2 0 ... ... ... ...... . .... .. ... 12 15 ..... ...

... ...... ... .............. .................. ..... ..............

+ 54
411 9-5990 2-3800 2-78461-8481129 0 .... 71 7 68 38 .... 100 27 173 19i .... 128 42 912

+ 18
29 6856 1700 -1989 -1320 9 13 .... 10 9 948 ... 7 l 12 23 ..... 9 12 65·14

15

[1891] 317
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APPENDIX 13.

TABLE XIII.-Tidal Fluctuations at Grondines during the High water season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULTS OF TiDAL OB5ERVATIONS, &C.

HC
E and ow

b waters ob-
served

each civil
C day.

May 12 L. w.

A do 12 H.w
do 12 L.w.

16 do 12KH.w
do 13 L.w.
do 13 H. w
do 13 L.W.

17

19

23

21

23'

13 H. W
14 L.W.
14 H. W
14 L.W.
14 H. W
15 L. W.
15 H. W
15 L.W.
15 H. w
16 L.W.
16 H. W
16 L.W.
171H. W
17 L.W.
17 H. W
17 L.W.
181H ' W
18 L.w.
18 H. W
18 L.W.
19 H. W
19 L.
19 H. W

Tine,
Eastern

Standard.

A.M.
H. M. or H.]

P.M.

27A M.

9 71A.M. 3
6:12 P.M.

† • 942 P.M. 3
558A.M...
937A.M. 3
6149 P. m.

1017 P.M. 3
6 19 A.M.

1012A.M. 3
724 P.M.

1058 P.M. 3
7 51A.M. ..

10 46 A. M. 3
8 5 P.M.P..

11 34P. m. .1
75 WA.M.

1128 A.M. 3
8157 P. m.

1221A. m. 3
8i32 A.M.

12221P.M. 3
9474P.M.
1';28!A. M. 3
92A.M...
1122 P.M. 3

§ 1ý42 P.M...
225A. M. 3

10125 A.M.
2

1
27 P.M. *4

H. W. 126 6
Totals 15 tides. . . =150 6

15 L. w. 11337

H. W.
Means do .. .....

14 L. W.

M. H. M.

40
9 5

30l ... I..~. 8161

.. 9121
28 ... ..
.. 8 2

912

8 7

919

816
38, .....

4 .... ..
. 811

50i . . ..

920
43!... ..

. C.°I 02r. .. ..

55 2

3 40

121;58

8 43

a) >

H. M. Min). Minl Feet. Feet. I

--20 1497

.. .- *251 2 446 5
1235 ..- 33 1 '84....

.~ ... . 29

1155 -.. . 30

... .. - 15 27 2-50 -69
1240 ..... 41.

1155 ..... 48

.. .. - 1 

1H 46 ... 35. Mi5 ...t . .
... .. ..... 33 2 574 3 10
11,48 ... . 40 6-37
.. .. - 14 29 874
1248 ..... 50 7 4

9 205254 . .1.80
.. .. - 1474 .

3 31 21-6024 4550
124 51 15-3874 .....

33 20 5274 51100

1 8 40 15-8874......
124.502-2074.-62

320 -04754 3 1980~i51~ 16·57474 .....

.- 3311 160934 4.5.

123. 5117-1874...
* I~1OOQA

13 1 .....

+ 7
13 3 .....
... .. I .....

1154ý .....

.+ 10

+ 34
173 .. ...

- 66
+ 12,

12,23 .....
13

16-9674 .......
20-9274 3-9600
16'9574 .......
19-1474 02*1900
16'7874
20*5774 3-7900
16-7974
19-1674 2.3700
16-7074 . .. .
20-7574 3-95001

o

~

.8

Feet.

h.a)

a)
*0 O.

Feet. Feet.

.180122 56195
6-0550 ... .... ....... 10

.... 18'4117 5-3484 .
4·638 0 ........ .... ... 9

18-7513 5-2478. .

....18-9739 5-0328..
3-928 .............. .25

19-1566 4948 ...
59426 ... . . 19
..... 19-1728 4-5907 ...

19-1672 4-1893
4-85012

. '1 .4 ; .. 9 78 ..
3-25801

..... . 190147
4.41501............ 14

2·8700188144 34738..
18 5862 32475'...

3-9700(
..... 'ù . . . . . . . .. !

.....18,4112i 3.077é5 ...
02-3600 9

18330003.07ù50 ......

2·4600 18325 31400...

19-1476

18'3732525 ...

312 3612
........ ! 63 -6692 57 9992

248 -6910
20-8241
.. .. 41 4-2446 4 -1428
16*5794

280 6960 61.9054 186

18 7131 4 -1271 13

N.B.-Maxiina in whole lunar month indicated by a star, thus: * and minima by a circle, thus

318 [1891]
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APPENDIX 13.

TABLE XIII.-Tidal Fluctuations at Grondines during the High water season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIRECT REsU:rs OF RESULTS BASED ON DATA FROM
T DAL OBSERVATIONS--(L0ntinued). NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MAREES.

Eastern standard §
Diurnal Inequalities. civiltinesof meri- F. Je

dian passages im- Z
- mediately preced-
Cing observed high - +

waters, with cor- -
responding ages ZI
and phases of the '5z I II emoon. gt'

't 2. 9 - 19

-~~~2 - -42 ~ e
-,Feet. Feet NI -r H. a)~

Min Min' Fet Fe.Feet. eet R . HM. H. M. >ý H. M.J H. m. Min. H. 'm. à. 1

5 45 4000 . . . 8265 ....... 41 931 . - 19 850 82 .
9170. 3995 3011! . .. 3 .. .. ... 1 . ..

49 40 ... 000.... 838 3 1 4 ..... .. .... 947 . . ..... 8 4 82 16
.... 1-7246 3396 1000 .. i ....... 1215.

56 45 ...... 4800 8 9 128. 102... - 19 834 81
.... .... 17746 2226 '2150 ... ...... 26 . 1216 ... .7 ... . 800 . . 8'25 152 ..... .. . 1018 ... 2670 45ý . . . 8,210 8k..

. .22846. 1827 0845 .. ...... ... 12 16....

70 51 .. .2700 .... 7 55.. 217 ... 1034. .. 18 817 78

.. 22326, . 0162 3576 . . . 2 . . 3,6 .... . . 12167

55 58 ... 1200.. 817 3 241. ..... .. 10 50 8 9 76 1S
53 . . .0056 4014 . .. . 2 1. ..... . .. .....

72 60 .. . . 2700 . ... 71391. . 3 7 .... il 6 . - 16 759 73
1 -6520. .... .1 2515 . . .. . 4. .. 4-6 . 12 18 ......

63 54 ..... . 8 2 332 ........ . ... 1124 ... .. . ... 7 52 70 19
. .. -1970ý . 1329 "24331 ... .... . .... .. ........ .. 12 1.11.0.... 139.... ... . . .... 1218 ...

73 59... 0400 .. . 730 3 58 1142 . . - 13 7144 66. . . 1-7656 .. .. -20 3 ·22 7I ... . .. .. . .. .. .. .·6 .........1.19 ..~~~~~ 17)0 . : r . . . 5 . 1219 ....

78 52 . . 2200 . .. .. 758 4 231 ..... .. .... 12 .. 7 38 62 2O
.......- 0..... 6... . . . . . 1222.

74 65....... .0100. .. .. 7133 449 .... 12231 .. . 4 7,34

.... .... 1 -800 . . 1750 1700 ... 6-6 .... .5. 12 248 ..... ..
81 *72 ....... 1700. . .. 814 .. 5 14.... 1247..... 54 i

S1-4300 . 0812 · 0025 . ... .1. . 1 26 .2

76 69 ....... .0100 . . .. ...... 742 . . . 5 40 C 1 1 ... .+ 6 7 33' 51-
S1 4100 ...... 0075 .0650 .. .. . .. . .. 7-6 .... . 1. 12'30 .. . .

80 61... 0900. 820.|65. 143... .. 7 38 48 te
S14900 1012 1125. 12 34 .. .

80 56... ...... 7 56 3 631 86 217 + 22 746 46

+ 28
1032 832 22·2774 2·8200 2·1121 2-7520 120 44 2451 40311. 137 38 172 46 120 16 1007

+ 84 0 .... +36 0 -89

124311 173'38

1+ 14
69 55 1-5912 -2014 -1509' 1966 8 . 333. 15341 .... 11 35 12i20 ... 8 1 67-13

15

†Maximun diurnal inequality in high water levels observed 0 -500.

Moon's N. declination a maximum 21-°8'. § Moon's first quarter (Quebec) May 18th, fron 6-5 p.m.

[1891] 
31319
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APPENDIX 13.

TABLE XIII.-Tidal Fluctuations 'at Grondines during the High water season of
1888, viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIREci RESULTS oF TIl>AL OBSERVATIONS, &C.

TimeF
High Eastern ICIand low Standard. -E e

waters ob-

served
each civil I

day. - = .

H. M. or H. M. H. M. H. M. Min Min Feet. Feet. Feet. Feet. Feet. Min

M,,ayî9 1 i.w1  2i27 i'N1.... . .K10.:2 657 4 ... .: .....: .. . .M ay1 H .2 2 P. . . . .. ... .. + .... 2 ' 54. . .. ..... .. .. .. ... . . . .. . .

May19 L. W. 11 47 P. M. 9 20 12 58 .... 59 16·8874 ........ 37700. . ... 3 2050 24
do 20 Ï.w 3 25 A.M. 3 38........... 40 197174 28300 .... ... 183600
do 20L.w. 1212 8 47 12 30.... 57 16 6274 30900 .... ... 3 2073 5
do 20H. w 355 P. M. 3 43 . ........ +21 38 19·7574 313001. .. .. 181412 .
do 21L.w. 12 57 A.M... .. 9 2 12 41 ... 60 164474 .. . 3·3100 .......... 3 4345 4
do 21! H. w 4 36 A.M. 3 39 .38 19 7474 3-3000.. .... 181597..........
do 21Lw. 112 P.m... .. 836 12 19.... 56 64374 ..... 33100 ....... 37485 4
do 21, H. w 455 P.M. 3 43 .. ... .. .+ 7 40 20-2554 3*8180 . 18 2867.........
do 22 L.w 1 57A. M... 2 12 38 .... 54 16'3874. ... 3-680 3 9780 7
do 22 H .w 53A.M. 857 12.. .... 52 20 3854 3-9980. .. 183565do 22 L. W. 2 30P... ... 8 57 12i29 .... 52 16-3474' .. 40380 ......... 43098 4
do 221 H. w 6ý 2 P.M. 332 ... .. ... .. - 33 20 *3554 4·0080 ... 18'4773 .
do 23!L.w. 245A.M.. . 843. 1216.. 41 16297 ....... 40580 .... .. 4 7313 1
do 23 H. w 6 18A.M. 3 3 3 . .. . . 28 21·4324 5·1350 ....... 18-6930 ...........
do23L.w. 327.M. .. . 9 9' 12 34. ... 41 16.35741 .... .. 50750 . .. .. 50823 8
do 23H .w 652 P.M. 3 25........... 0 28 21-0144' 4·6570 . 18·8935 ...........
do 24 L. w. 841 1216 .... 39 16 -3474 ..... . 4·6670 . ...... 54080 10
do 21, H. w 7 8A.m. 335 ... .. ......... 32 22-2774 5-9300 .... . . 19·1515 ..........
do 24L. w. 4 15 P.M. .  9 7 12 30 . . 39 16 -5474 ..... . 5-7300 .... ... 5-7600 12
do 24 H. w 7138 P.M. 3-23 . -16 27 21-8524 5·3050 .......... 19-4124 .2..... .
do 25 L.W. 4 17A.M. .. . 839 12 41. 36 165174 . ...... 6
do 25, H. w§ 7 4 A.M. 3 25. . . ... . . .... 23 23-1874 6·6700 ... ... 19 6119. . .
do 25 L. W.L 5 P.M. 925 1240 ... 351 16-6674 . S.... 6 -5200 .. .. . . 6 2300i 10
do 25 H. w! 8 22 P.M. 15. .... . .... - 5 °181 222974 5 6300 ..... .. 19 -7075.
do26L.w.' 5 8A.M. .. .. 46 12 5 .... '32 16-5174 ....... 5-7800 ........ 62800 4
do 26H .w 8 27 A.M. 319;.. .. . .. . .. ... 20 23-5074 .990. 19 -7275 .....
do 26, L. w 6 OP M. 9 33 12 46 .. 35 16 6574 ...... 6·8500. ..... . *6-3250 6
do26 H.w. 91 13P.M. 3 13..........-5 21 22-1574 5-5000 ... ... *20'0256 .... .do I6Hw .31

H.W. 90 6 +28 417,297'9446i
Totals 14 tides. .......... 48 59125 47 174'46 ......... .... 66 9010! 65 4010 265 -0043 67 7385 101

L.w. 7'' 7+24 -31 636231-0436
101 7

14 H. w. + 9 30 21-28181
Means do ..... .. ... .. 330 8 59 12 29..... ........ 4 7787 46715 18 9289 48385 7

14 L.W. 8 45 16'5031

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus.
t Moon after crossing the equator.
‡ Moon in perigee, ay 24th, at 2.0 p. m.
§ Full moon (Quebec), May 25th, at 8.40 a.m.

320 (1891]
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APPENDIX 13.

TABLE XIII.-Tidal Fluctuations at Grondines during the High water season of
1888, viz.:-from quadrature, May 2ndI, to quadrature, June 1st.

29 24 '6876 -1079 -1548 '2263 8 36 .... 9

ASED ON DATA FROM
ICAL ALMANAC
UAIRE DES MARÉES."

M

51~ 5

-

f

.I

H. M. H. M. Min H. M

+22 .
. 1238

3610 4 18 24 12:30 ... . 834 780 00
--31

[1891]

A. 1892

RESULTS B
DIRECT RESULTS OF NAUT

Tîiiîm OBSERVATIONS-(Contitnued). AND " L'ANN

Eastern standard
Diurnal Inequalities. civil times of me-,

ridian passages
imnediately pre-
ceding observed
high waters, with
corresponding

C ages and phases
of the noon.

Feet. Feet. Feet. Feet. H. I H MI. H. M

. ... . .. .. . . .. . .

0 .... . .

9400 ....... -0637 047-5

33 28. 2600 ..... 82ý9 ... 6ý 56 -
. . 0400 ...... - 1 8 0 2 ... .. .... . . . . .

15 11, . . 1800 ... ...... 8:34 .. .. . 7 1
. . -0100 . 0185 2272 ..... .

6 2 ...... -0100 ...... ..... 8 49 .

2(;63 0475 -i7

... m - 8 . . 1 4 . ... .. ....
19 0500 ...... .. 8 42.... .. .... 8 13 .

... ... 13 0 ..... .0698 22 5 ... ... 7 ...
Q5 09i . 854 .... 8 39. ...

... ... 0300 . ... .128. ... ..9 ... ..
14 13 ..... 0500.. 857 ...... ... . 9 5 ....

1·0770 . . 2157 -4215Î. . ... .. .... . . . . .26 18 .... 60 :* .......... 842.......... ..
-4180i . 2005 3510 ... .. . .. .... .. .... 12·6

2818 -0100 . 852.... 10 0
... ... 1·2630 . 2580 3257 2 .. . .. .
14 1. '2000 ...... 840 610! 28 .

S -4250 .. 260 35 20 .. .... ...... .. ....
28 26 ... '0300 ..... . ..... 841 5 .. 3...2

... 1·3 0 .... 31995 2788 ... . . .. . .
46 36 ..... 100............81612.

.. . 8900 . .0 56 1 2 . ... 3 .. .... .... 114-6
3 4 35 ....... -1500 ...... ... 8 6 *10 .. .... 111 . . .6

... ... 1-2100 .. .. -0 0 0500 ... . . .. . .. . .. .
47841... 1400. . 8! 1 10 . 26 .. .... ....

46 -350 11 .0450 15.

1500.... .......... ... 8'2f *1.,.ji57 ..

47141 140081 1............... 3.. 1·3500 . ·2981 0450 . .. .... . . .... .. 156
52 47 ...... ...... ...... ....... 816 .. . ... 57 ....

411 337 9-62601·51002 216693-1675 120 23 .... 671 14 70 -29 ..

321
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APPENDIX 13.
TABLE XIII.-Tidal Fluctuations at Grondines during the High water season of 1888,

viz., from quadrature, May 2nd, to quadrature, June lst.

DI)REcT RESULTS OF TIDAL OBSERVATIONS, &C.

ce +

Hi g h Tne, .
Z andow Eastern >
Swatersob Standard. e

served
each civile

day.

H. M. or H. M. H. M. H. m. Min. Min Feet. Feet. Feet. Feet. Feet.
P.M

May26H.w 913p.M .. - .... 221574 ... ..... ...............

............................ ... .......................
do 27 L.w. 554 A.M. K.......841 1159 ... 37 16-5174 ........ 5-6400 ........ ........

30 do 27 H. w 9112 A.m. 318 ... . . 27 *238274 *7-3100 ........ 19-7206 6'2663.
do 27 L.w. 6148 P.M.. 9 36 1250 ..... 36 16'6574. *'170( ................. 4
do 27 H.W tlO 2 P.M. 314 ........- 4 27 21-6024 4 9450 ... .... 19-5412 6-0875..

2' do 28iL.w. 633A.M. .. . 831 11 56 ... 37 16'3374 ........ 5 -2650 ........ ........ ! il
31 do 28'H.w 958A.M.î 325 ... .. ... ..... 26 23·3074 6 97001 ........ 19-3275, 5-9100.

. do 28L.w. 7 43 P.M.... .... 945 13 0 ..... 40 16·4074 ........ 6 -9000 ........ ........ 10
do 28H.w 10 58P.M. 315 ... ... 5..+ S 27 20'9124 4-5050 ....... 19 1287 5-6825..

2 do29 L.w. 723 A.M. .  825 11 551 ..... 39 161674 ........ 4·7450 ......... ........ 15
3* do 29H.w 10 53A.. 330...............27 22-7474 6800 ........ 189256 5163 ..

8'do 29L.w. 840 P.M. *947 1259 ..... 42 16-1674 .. 65800 .............. 18
do 29 H.w 1152 P.M.° 312 ... .. ... .. + 9 30 203274 4·1600 . . 18-6318 52188
do 30 L.w. 822 A.M. . 30 121 . 45 5 8774 ........ 4-4 ... .......... 18

33 do 30,H.w 1152 A.M. 330 ............... 6 21-5624 5 6850 ........ 18-2424 4-9700 ...
do 30iL.w.' 930P.M. ... .. 938 13 15 . -9250i ........... 7
do 31H.w 12 53 A.M. 323... ...... + 10 29 194574 3 ........ 178802 473 ...
do 31 L.w. 9151A.M. ... .. 822 11:59 ..... 44 15-3574 ........ 410 .... ....... 14

34 do 31H.w 12,52P.M. 337 ... .. ... ..... 28 20-5744 >2170 . 175892 4 6035 ...
do 31iL.w. 10.22p.M. . 930 13 1 42 15'2174. 5*3570 . .. ........ 6
June H.w 13AM 331 + 8 44 18·9574 3·7400 ........ 17-4755 4 5460.
do 1îL.w. §10 71A.M... .. 814 1157 ..... 44 15-1874 ......... 37700 ................ 12

'35 do 1H.W 150P.M. 343 ... ........ 30 20·5044 5-3170'........ 174717 4-4985 ...
do lîL.w. 1120 P.M. 930*13 8. 43 152574.........52470 ........ ........ 5
do 2,H.w 258A.M. 338.. . .. + 22 34 18-9174 3-6600 ........ 17-1946 4-1843 ...
do 2L.w. 1130A.M. ... .. 8|32 12 4 ..... 51 14-9474 .... . 3·9700 ........ ......... 6

36 do 2 H.w 3 2 P.M.' 332 ......... ..... 37 18-8074 38600 ........ 16-6825 37 600 ..
do 3 L.w. 1217 A.M .. 915 13 6 ..... 55 14*4574 .... .. 4-3500 .... .. ........ 19
do 3 IH.V 41 8 A.M. 351 ... ....... *29 37 18-1174 36600 . 164212 3-96

...... ....... ..... 2 12.13 ..... 53 ........ ......... 37 . ...... .. 4
June3îL.w. 12 34 P.M. . . .2. .... 14'4174 ...... ........... ...

H.w.11423 + 83 429i289 622r

Totals 14 tides..13818 483913442187 8 69  901 7716902542327 699765154
4W 6." - 4 2201l936'

H.w I 14 311 20-6873 I14 H.w.
Means do... ...... 122 4 983 10

15 L. W.+ 83 2 281
1G3rd. totals 1 8. 194 1807 116278701

57 tides....... ... .. ..... 204 33 503 8 707 39 . '.....!z1i 5242 270 4542 10277-j345 27 09142 524
571. . - 6258 891 2618

Grd.means do + 14 321 20 3998
.5.7 L.W. ... 3 859 12 95 .4........l..... *63 47449 134 4 7528 9

1 10 45 1532

-N.B.-Maxima in whiole lunar mionth indicated by a star, thuts: * and minima by a circle, thus:
-1212 [1891]
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APPENDIX 13.
TABLE X[1I.-Tidal Fluctations at Grondines during the High waterseason of 1888,

viz., from quadrature, May 2nd, to quadrature. June lst.

DIRECT RESULTS oF TIDAL OBSERVATIONS.-
Continued.

Diurnal Inequalities.

MinMin Feet. Feet. Feet. Feet. H.

. .. . a. . ..
1400a . .

... . 1 6700 .. .. -3050 0587 .........
al.. . . 1400 744 6

2.. 25... ..... 1794 « 1788 ... ... 3
65 5,)4 .. .. . .. *-3200 . à k . . . . .. .. 8 4 5

.' 7050 ... 1775 3
74 .64 .. .. . .. -0700 .. . .. .. . .. ° 7 30* 10

S- 2-3950 ..... -1 -2275 3

80 65.:- ... .... *-24001 .. .. ... ! .. .. . .. 8 1;6
i 835 . ... . . 2031 -1662 .H

* 821 64 .. .. . .. * 0000 .. .. . .. .. .. . .. 7 27 .. . .
*2.4200 .. . . . 29381 '2975 ... .. ....

77» 5.......... . -0078 ....
12350 . ... '3894 -2488 ...

68 64....... 2400 . .31

2368. 98 227 7

. .... 2 - 21050 . . 3622 047
76 62 . . ..... 2-*8001 . . . .. . .. . .. 8 (3 .. . .

. 1·1170 .. . 10 -1618 ... .. ....
68 62 . ..... 1 400 . . . ..... . 740 ....

1 .6170 .. ... '1137 -0575o ... ... ....
74; 641 .. .... 0300 . .: . . . . . . . . . . 8117 ....

.1 570 ...... 0038 4 . ......
76 71 ....... 0700 ....... ....... 751 ....

15870 ... .2771 3142.........
S 64 ....... 3100 36....

. . .. ..... 5121 *4243........
43 62.. ... 400 .... . ...... 8 ....

6900 ..... 2613 2075 1 ....
49 73 ........ 0400 ....... . ..... 9 3

46 0 ...... ....... ....... .. . ...

1100.....-*- .... 121 4243. ... 1.. ....

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND " L'ANNUAIRE DES MAREES.

Eastern standard
civil times of me- -
ridian passages
immediately pre- 0 +
ceding observed -; . - 5
high waters,with » e
c o r r e s ponding >
ages and phrases c
of the moon. r.

H. M. H. H. M. H. M. Min. H. M.

.... . .3. . . 2 24

... .... 1224 ..........
128 ... ....... . 8 9i 106 30
....... ..16 -6ý .. ... .. 12 23 .. . .. . . .

1. ).81 .... 10 0 ... .. - 31 8 2 104
... . . 12 24 .... .

228 ... .. .... 1024.......... 7 56 101 31
... .. ... .. 17-6 ... .. 12 24 ......

258 .... 10148 ... .. - 3 7 50 96 .
. .. ..... .... .. .. . .. .. 12 23 ý .. ... ....3 126 ... .. .... 11-11 ........... 7 45, 91 32

18- .. 1223 ..... ...... .
.1. 354 1134 3 7401 85

. ... . .. .. .. . . 12 24 .... .
421 1158 ... ..... 737 79 33

S. .196..... .. 12 26 . ... .....
447 . 1224 + 2 737 72

.. .. .. ... .. 12!26 ... . .
5,12;... .. ... . 12,0 ... l.. ....>. 7 38 66 34

.. 120·; . .... . 12.2 . .
536. . 17. + 7 71411 60

. ... . ... 12:30 .... . .
5159 . . 1 47 ... . .. 7i48 55 35

... .. ... . 21·6..... .. 12 32 ......
622 2 19 + 17 7 57 51

. . .... ... ... .. . .. .. 12 35M .. . .. .6144 .. . 22·6 254 .... .. .... 10 4 36
.... . .. 12 31

. 7 325. + 10 8 2) 46
..... 236 1229 .. ..

....... 
....

tMoon's S. declination a maximum=21° 41'. +Maximum diurnal inequality observed in high water
evels=1-318 . §Moon's last quarter (Quebec), June lst, from 7h. 35m. a.m.

[1891] 323
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APP.ENDIX 13.

TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during High water season
of 1888, viz.:-from quadrature, May 2nd, to quadrature, June 1st.

I)IRECT RESULTS oF TIDAL OBSERVATIONS, &C.

'e -

~

Iligh Eastern e
and low Standard.

waters ob- -
J sei ved

each civil Z

_X day.

tc 1 A. N.

H. M or H. M. H. 1. H. 1. Min
SrP.M.j

May a L.w. † 115 A.M. .9 3 1255

do 5> H.v. 5 7 A.. 352 ......... +10
do 5 L.w. 127iP.M. 820 12 5...

9 do 5 H.W. 512 P.m. 345..............
S(10 6 1-.w. 222 A.M. .. .. 912 1253 .....

do 6 H.W. 6 5 A.M. 343 ... .. ... * 25
do 6 .w. 244 PM.. 839 1222.. . .

1<) do 6 H.v. 627 fi.M. 343 ... .. .... .. .....
do 7 %.w. 317 A.M. . . 850 1227 .....
do 7 H.w. 654 A.. 337 ... .. .....- 4

9 do 7 L.w. 342P.m. .. .. 848 1227 ... .
Il do 7 H.w. 721 P. m. 339 ... .. ... .. .....

do 8 L.w. 4 8A.m. .. . 847 1216 ......
do 8 H.W. 737 A.M. 329 .... .. .. .. -- 14
do 8 L.w. 434 P.M. . .. 857 1220.

12 do 8 H.W. 757 P.Mw. 323
do 9 L.w. 432A.M. .. .. 835 1210
do 9 H.w. 8 7A.M. 335 ... . ... ..-- 1.i
do 9 L.w. 512.,. . .. 9 5 1229 ...

13 do 9 H.W. 836 P.i. 324 ... .. ... .. .....
do 10 L.w. 5 6 A.M. ... 830 12 9 .....
do l0 H.w. 845A.M. 339 ... .. ... .. *-26
do 10' .w. 540 P.M. 855 1215i...

14 do l H.w. 9 0 P.M. 320...............
do l l.w. 537 A.'M. . .. 837 12 ..
do IL H.w. 9 5A.M. 328......... 13
do I L.w. 622 P.. .. 917 1232.

15 do 11 u.w. 937 P.M. 31
J (Io 12 1.w. 612A.M 8'35 1158

... ........ ..... . .. ...... .. .. .... .

H.W. 10550 39;
Totals 14 tides. ..... .. ... 49521123! 5 172 28

..w. 60 55 -64
14 H.w. 13

Means do .. ...... ... 3 34 8 48 12 19
14 L.w. 16

o e.~

M in Feet. Feet. Feet. Feet. Feet. Minin

7J

491

722
35

48

18.54 209.. 17·61 2·53 .... 43
16 24 ...... 2-30 ... ... 7 ...
19 20 2-96 ... .. 17·60 2-68 ... 50
16-27 .. 2-93 . ... ... 2...
18-78 2-51, .... 1754 2-66 .. 31
16-15 . ... 2-63 ..... ° 0 ....
18-73 2·58.. 17*40 2-70 ... il
15-95 278.... ........... .
18-76 2-81 ... 17·38 2·88 .... 2
'15-94 ...... 2·82 .... . 2 ...
19·03 3-09'.. 17'54 2·03 ... Q 1
1610 ..... 29 .... 10....
19-41 3 31 . . 1768 3 10.... 10
16 15 ... 3 26 .... . 6!....
19-06 2191 . . 17-50 

2
62 .... 22

16-23 ... 283 ... .... 12....
17'73 l·50 .... 17-41 2·21 .... 30
16-38 .... 1 . .... 11....
19 51 3-13. 17 95 2'91 .... 35
16-61 ..... 2*90 «.... ...... 15 ...
20-85 4-24 .... 18·63 3·72. .. 25
16 93 ...... 3-92 .. ' .... 19
20.73 3-80'... 19-06 3-92.... 18
17 27 - 3-46 .. . ..... 8 ....
21·751 4·48. 19'32 3-83 . . 40
17-55. 4- 2 ...... 13..
20-72 3-17 19·44 3.73'. 42

...... 312 ........... 8
17 -60 ...... . . .. ....

272-80
.- .. 42 58 41·43252·06! 42'52 119 360
231-37

19-ý491
1.. 3-04 296 18·00 304 91 26
16"-53

N.B. -- Maxima in whole Innar month indicated by a star, thus : *, and minima by a circle, thus:
†Longitude St. Jean Wharf, 72¢7' 4h., 48m., 28sec.=0 -2004 of a day west of Greenwich.
‡3Moon crosses the equator.

A. 1892
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APPENDIX 13.

TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the High water
season of 1888, viz.:-from quadrature, May 2nd, to quadrature, June 1st.

DIRECT RESULTS OF RESULTS BASED ON DATA FROM
TiDAL OBSERVATIONS--(Continued.) NAUTICAL ALMANAC ,

AND "L'ANNUAIRE DES MAREES."

Eastern standard 1
Diurnal Inequalities. civil times of 1 8 2 5

mra e eeridian passages Z
imnediately pre- Z
cedmng observed' uc

-high waters, withl :
> > le o rcorresponding'

aqes and phases of 'a
the noon.

Min Feet. Feet. Feet. Feet. H. M H. M. H. M. H.! M. H. M. min. H M.

1242,
... .............. 9 27 10 .... .. 740 233 4 37 .... *433 857 44i

66 . .... .. .. .... .. .... .. *12 41 .
48 . ..i ..... ... 9 9 9  8 3 .... .. ... 5 18........ 915 469

. 142 . 06 . 02 ... .... .. .. .. 243 ..... .. 1237 ....
31 . '12 . .. 9 41 .... .... .. 824 .... 5 55 .... .. - 19 931, 491

05 ... .... .... ... ... ... 12 32 .
05 20 .. ......... 9 41 .... 846 ....... ... 6 27 941 5310

03 -2 18... .... .... .. .. 25·3 ....... 12.2.. ... 4
S... .. 1...... .. 9 47 4 .... .. 9 7 .... 6 54 .... .. 2 947 57

27 .... ..- 1.. . . 1.... .. .... .. ......... 1225 ...... ..... . .
9 53 1 928 .... 19 . .. .. . 951, 61 il

38 14 07, ......... .............. 263 ... ... 1222 .......
4 .... 05 ..... ..... 9 48 .... .... .. 949 .... 7 41. 8 *952 65

35 . 18 48 ... . .. .. . 12.20 ... .
101 . ·08 .......... 9 47..... 8 1 .... .. ..... 951 6

33 ...... '09 41. .. .... ..... ... 27 ... ... 1218.¾
19 ..... ..... ..... 9 38 8 191. . -- 4 950 72

1 8 . 54 70 ... . ..... ..... .... . . . 1218 ......
20 ...... 23 ........ 9, 45 .... 1051 .... .. 8 37 .... .46 7513

1·34 * 68 81.........5. . 28'3 .... 1216 .... ..
6 .. ... ......... 9 32 15 .... .. 1113.... 8 53 ... -17 78'

1243' '20,.. . 20.. 121 .....12 4  1217 .......... .. .......
10 34. 26 15 1134. 9 10 ...... ... 936 80 14

.... 1'02 ..... 26 9.20...........29-3 ... ... 1215 ... .. .... .. ....
. 28 ........... 9 9 9,..... .. 1156 .... 9 25 . -19 929 8

.. 1·03.. .12 -10 .... 20 ..... . ... 1216 . .. ...
34 ... ... 05 .. 9 18 20. 1 06 9 41 .... 9221 82 15

1 29 ......... 24 '02.. il. î . .... ... 215 . .... l
. ......2 -............ .......... 1..............

Ji +541
275 10·07 2-23 3-07 3-42134 1'.... 7111 68i38 .... 106 17 17319 .. 13428 912,

I I.--58I +18
20 -72 16 22' 25 9 341 .... 10 10 9,48 .... 7 36 1223 9 36 65·14

§Moon in apogee May 9th, at 8h. Oin., p.m.
New moon (Quebec) May 10th, at 8h. 24m., p.m.

8*-21½ [1891] 325
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APPENDIX 13.

TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the High water
season of 1888, viz.:-firom quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULTS OF Ti)AL OBSERVATIONS,, &C.

Time - 8e

Hii Time, -e 1 l ae,- ~ er
Eastern >

and ow_ Standard. e C ie, cri1water ob-
served Itz

each civi 5_ C C
day. -e Z

bc'v' A.'M.
H. M. or H. M. H. 1M. H. M. Min Min Feet. Feet. Feet. I Feet. Feet. Min

P.M.

- y2l.w. 6 12A.M. ... . .. ....... -13 ... 1760 ...

................... ....... ..... ...... ......
May12H W 935A.M. 3 23 .... .. -18 25 2201 4-41 .. 19;68 3-71 .... 34

do12rL.w. 644rP.M.'. 91 1234 ... 48 18'05..... 3 96 .... .. . 2 ....
16 do12H.w 10 9 P.M. 3 25.. ............ 28 21·36 3-31 . . 2009 362... 41

' do 13L.w. 637A.M. ... ... 8 28 1151 .... 49 18*50! ..... 2,86 .... ...... 2 ....
A do13H.w 10 0A.M. 3 23. . ...... -12 23 22-84 4-34 .. 20·45 3·39 .... 64
S(1013L.W. t 732P.M....... 9 32 247 .... 44 19-01.. 3-83 .......... 8..

17 do13H.w 1047P.Mi. 3 15 .... ... ....... 33 21-55 2-54 20-72 3·23'.
do 14L.w. 7 2A.M. .... ... 8 15 °1148 .... 45 19-20. 2-.35 .... ... 18 ...
do14H.w 1035A.M. 3 33.... .......- 18 26 23-36 4-16 ...... 20·87 3-22... 79
dol4l.w. 8 9P.M. 9 12 4·03..... . ... *23.

18 do14 H.w 1119P.M. .. 10 ........ .. . 44 21-63 230 .. 20-97 2-89 1.... 63
do15L.w. 750A. M.. 8 31 1158 ... | 26 19-72... 1·91. .... ......
do15H.w 1117A.M. 3 27 ......... .. + 1 37 2301 3·29 ..... 21-12 2-52.... 52
dol5 L.w. 840 P.m. ... ... 9 23 1253.... 1 41 19·98 ...... 3-03 .... ...... 3....

19 do16H.w 1210A.M. 3 30... 45 21-84 1-86.... 21-17 2-38.... 69
do16 i.w. 824A.3M........ 8 14 11150.. 48 19-98. 1-86...... ...... 6'.

. do16 H.w 12 0A.M!. 3 36.... ........ 11 36 2274 2-76 2111 2-20.. 
9 do 16 L.w. 93e P.m. ...... 9 30 1249 60 2003 271 ..... 17 ...

20 do17H.w 1249A.M. 3 19.... ............ 50 2148 1-45..... 20-96 2·05.... 65
do 17 L.w. 914 A.M....... 8 25 1159... 56 19·84.. 1 ·64.......... . 15
do17H.w 1248P.Mz. 3 34 . .... .... +18 36 22·23 2*39 ...... 20·80 1 91 . 69
do 17 L.w. 1022 P.M. ....... 9 34 13 a.... 55 1983 2-40'.. ...... 1....

21 <18 H W 157 A.M. 3 35 ...... ... .. .... *85 21031 01-20 20-67 1-80 . . 79
dolP L.w. 1012A.M........ 8 15 1158 ... 72 19-70 . 1-33..............I 8....
do18H. w 155P.M. 3 43... . +..... 9 54 21·95 2-25 .2059 1-78 .... 66
dol8îL.w. § 1116P.M. ... .... 9 21 131 ... *74 1971 ...... 2 24'..... . .. 3....

22 do19H.w 2156A.M. 3 40... .... ...... 73, 21«00 1 *29 . 20·58 1'84 .... 69
do l9 L.w. 1 8 A..... ... 8 12 1210 .... 40 19-59 ... 1 41 ........... 18.
do 19 H.w 3 6 P.M. *3 58 ...... ....... .+12 50 21-99 240 2063 193. 58

H.w 13323 +40 645330-02
Totals 15 tides.......... 52 31 124 23 17331 ........ . 39-95 3556 310-41 38-47 141 961

L.W. 122140, 1-59 703290-07
15 H. w. +10 3 22-00

Means do.......... 3 30 8 53: 1224 .. ........ 266 254 2069 2·57 10 64
14 L. W. 15 150 1934

N. B. -Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus:
t Maximum diurnal inequality observed in low water levels 0-51.
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APPENDIX 13.

TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the High water
season of 1888, viz.:-from quadrature, May 2nd, to quadrature, June 1st.

RESULTS BASED ON DATA FROM NAUTICAL
IRECT RESULTS OF TIdL OBSERVA- ALMANAC AND

TIONS-(OontM ued). "L'ANNUAIRE DES MARÉES."

Diurnal Inequalitie s.

>5'.
-~ 1. j'

h -. -~ -~
~ ~-

4- j,
* ~. ~

- -
~' ~ ~ ~

e e e'

h' +~

*0

4-'

H. M.

Eastern standard
civil times of me-
ridian passages

T immediately pre-
eding observed
high water, with

¡-= corresponding ages
and phases of the
nioon.

Hr

H. MB. H. m.,

36

43

56

59

56

46

55

63

59
.. .o

50

71'

63

51

42

820

55

. 45. . .... 8 54 10... ... ..... 41.5
'65 .. 41 09.........6<.............. . ..... ... ..

45. ... 9 5 10 1 4... .. 1012 ..... 9ô 8;
1-48. 36 '23 ... ... ..... ....... .. 12 1 ...

*51..... ... 8 32.... 128 1027. -19' 8 59
1'29. 27 '16 ... .. .. ..... .. 2,6. 6... ....

...... -19 .... .... 8 551 .... 1 52 ............ 1043!.... ..' 51
1·81 .... · 5 '01.. ............................. 12 16

'13 8 18 12 217.. - 1059.... 18 8 42
1 .73 . 10 '33 .... ...*22 ... 36 1216..
. 39 . 8 37 18 2 42

1·38 .... '15 '37 ... ... 2 1 2...
..... 8 .... .. 107....... ... 3 .....
1-17 .... '05 '14 ... ... .... ... ... . .. 4 6 .

00........ 8 389.... 3.32.
90 '06 18.... .. ..... 1

. 0 .. . 8 2 . . 358 1-
126 . 15 15.... 9. ... ..... ..

. 19 ... .......8.26 . 4 23 12 3
75 .... 16 14.... . 2 . ..2 ... .1

1 ... 5 449 1 1... 2 19
1 20 '.. -13 -11 .... .... .... ...
S 13 .... ... 8 .4 . .. .1 5 . . .1
92 '08 02 .... 4.......122 'l 59,
. 0 8 1. ... .. 540 ) 16

9 . ... . . . . 3... . 1 6 8 .

-01. .. I.... 7 6i à0

. 12 .. . . 8 51 2; 6 5 . ... ..
-. ... -05' -09 .2 .3 ...

118 82 2152 '5 843 ~ t..... ... Il: 1

13153î 2
4 +022

16'4812'89 2'132'08' 127 .59 ... 24 53, + 81 0 .. +48t 172 4 .. 16 2

1115

S124,31 179' +12

2 
0+1

32... .3 . .153..3 120 12 ... 8 26 67812 16 ... 1.

[1891]

>

A. 1892

;î

or

-e

-e

o ~-

I~ 4

o.~. ~

17

's'

20

21

Moon's north declination a maximum =21° 8'.
§ Moon's first quarter (Quebec), May l8th, f rom 6h. 5m. p. mi.
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APPENDIX 13.

TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the High water
season of 1888, viz.:--from quadrature of May 2nd to quadrature of June 1st.

DIRECr RESULTS OF TiDAL OBSERVATIONS, &C.

High
and low waters

observed
each civil day.

Timte,
Eastern

Standard.

H. M. or
P.M.

19.. H. 3 31P.M.

20.. L. w. 12 161 A.M.
20.. H.w. 358.M.
20.. L. W. 1231P.M.
20.. H. W. 4 21 "P.m.
21.. L. W. 1 3e A.M.
21. . H.W. 511 A.M.
21.. L. Ww. 53:! P. m.
21.. H.w. 522 iP.N.
22.. L. W. 231 A.31.
22.. H.W. 559 A.M.
22.. L. W. 3 0 P.M.
22.. H. w. 6 241 P.m.
23.. L. w. 3 1dA.M1.
23.. H.w. 646A.M.
23.. L. W. 359 P. N
23.. H.W. 716 P.M.
24.. L. w. 4 7 A.M.
24.. H.W. 7 32.. 
24.. L. W. 452P.M.
24.. H.w. 84 2P.M.
25.. L. W. 4 44 A. M.
2'. . iH.w. 8 7 A.M.
25)..Lw. 538P.m.
25.. H. wV. 8 491 P. M.
26.. L. W. 5 45 A..
26. .H. W 8 53 A.M1.
26. . i. 6 35 P.M.
26.. H.W. 938! P.M N

+

H. MX. H. M. H 3. Min

. ... .. .12

... .910 1202 ....
3 42ý ...... .. .... 

.. .. 8 W ' 12'23 ....
.... .. +23

. 12 12 50 ....
3 38ý .... .. ..... .. ....

.. .. .. ! 8 421 12 11 .. ..
3i29 .. .I . -. . . -2

.... 1.. 9ý 9 12 37 ....
3 28 1 ... ýl....... .. ....

. . .. 91 1ý 12 25 ....
3'.24 .... .. .... .. -- 3

.... i.. 052 1222 ....

3

3 30 . .- . .... . .
913, 12

3 1 9... 0. .... .. - .
.... .. 8151 12 16 . ..3 25 .... .. ....... .
.... .. 920 12 3 ....

310.. .
842 1211

3 23 .... .. .. .. ...
.... .. 9 31 1242 ....

3 11 .. .. . . . . . . . .. -
8 56 1225

8 .. ... . ...
9,42 1230....S3 .. .... ....

- i
o.-

Zr0

ut.

Feet. Feet. Feet. Feet. Feet.

1972 ........ .227 ..... .. 1.87
21·35 163...... .. 20-96
19-53 ....... 1-82 . . . 1-88
21-32 1 79 ..... 20·38 ...
19-35 .... ... 19 ........ 2*03
21·28 1 93 ....... 20 36 ..
19-33 .. .. j 1·95 . . . 2*24
21'60 2«271 ....... 20 42
1927 . ... 233 ....... 239
21·67 2'40 .. ..... 20-45 ..
1924 ... 243 ..... . 2 62
21 62 2 38 ..... . 20 -1
19-16 ........ 2·46 . . . . 92
22*36 3120 ..... 20·64
19«21 ..... .. 3-15 ....... î 320
2204 2-83 .. . .. 20-79
19 17 , .. ... 2-87 ..... . 3-49
23-11 3'941... ... 21·00 .
19 33 .... 3*78 .... 3-7;
22·71 3"38 ..... . 21 19 .
19-29 ... .... 3·42 3.... 3 96
23·73 4-441 ..... .. 21'32
19-40 ........ i 4·33 , ...... 4"13
23'041 3 64....... 21'37
19·26. .. .. .3 8 ... . 418
24·04| 4-78 21·41
19-391 ....... 465 .. . . .*4 22
22-86 3'47 ..... . *21 -42

H.w. 9618
'Totals, 14 tides. ..... ... !.. ....

L. W. 72'40! +12
84!40

14 H.w.
Means do .... . ...

14 1.. w.

47 38

3 24

N.B.-Maxima in whole lunar month indicated by a star, thus: * and minima by a circle, thus:
† Moon after crossing equator.

Moo in perigee, May 24th, at 2 p.m.
Full moon, May 25th, at 8.40 a.m.
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do
23 do

do
do
do

24 do
do
do
do

25 do
do
do
do

26 dodo
do
do27 do
do
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do
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29 do
do
do
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APPENDIX 13.

TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the ligh water
season of 1888, viz.:-from quadrature of May 2rd to quadrature of June lst.

DiIRECT RESULýTS OF TnDAL OBSERVATIONS
-(Continued)

Diurnal Inequalities. o

re'e

- - - - -- - - 5

. .. . 13..

. . 37 29 .. . 19 .... .... 9 2 ...
.... . .. -03

.. 39 27.. '18K... 859 3
12 .... .... 04 .... '02- 15 ...

3...3 9..... 02 .... 924 10
9 ....... 32 .... 0 1..

... 27 26 .... · 6 ..... .... 859 ...
1...... 7 .... '03 15 ...

. 12 ... -03 .... .... 920
4 .... .... -05 . 06 23 . . ...

9 3 . 08. 918
6 .... .... 2 6  .... 1 '13 30

... 21 8 .05 913
13 32 15 28

22 14 .... 1 01..... 916
8 ..... 1 07.. -211 · 29.. .. 6

29 14 .... -16 .... .... 9i 4 6
1 ..... .... 40 19 27 . ...

38 25 .... 4 . .... 5
13 .... ... 102 ... -13 20.

... 49 37 *. 11........ 84...
12.... . .69 . '05 -17 ... 7

... 35 38 . .... .... 853 12
3 .... 100 . 04 -05 .. . 6

46 41 ... . 13 .... .... 826 2
51 .... .... -18 .... '01
. . 55 45 .... .... ..... .... 8 41 2

125 445 3587«091-361-992-4112630 ...

9 32 26 '51 10 14 17 9 2'...

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MARÉES."

Eastern standard 'f
civil timies of meri- ý. oE
dian passages im-
nediately preced- r¢ C
ing observed high --
waters, with cor-
res nding ages >C
an phases of the C
inoon. -

o

H H. H . H. m. Min H M.

. . .. ...... .. ... .. 12 8 . . .
S. 320 .. .. 824 46

... ..... .. i 1240.
722 4 0 . .. 29 838 48

747 4.... . . 439.. 852 51
106 ...... . 1237 . ..

.... .. 813 .... 516 .... .. +211 9 3 56
....... ........ .... .. 1234 ..............

839 .... a- .. .... 911 62
.... .. .... .. 11-6 .. . 1231 ........ .......
.... .. ! ... 621 .... .. + 9 915ý 69
.... .. .... .. .... . .... . 12 28 .
. 9 33; .... .. . . 6149 .... . ... 9! 161 76
.. . .12-6ý .... .. 12 26 ... .

. ... .. 10...... 1 ... ° 1 915 8
.. . .. . . . . . . 12 2Z5 .. .. . . . . .

1028 .. .. . . 7'40 .... .. .... 91l2 89
. .. . .. . 1 - ..... .. 12 24 ... . . . ....

7 .... .. 10ý57ý .... 8 4 .... ..- °2 9 7: 95
. . . ... . ..... .. . 12 24 ... .. ....

. 112 .... .. O 828 .... ... .... 9 100
.. . ....1. . 14 '6 ... .. .. 12 24 .. . . .1.. . . ..
'.. . 11!56 .... 8î52ý ... . 3 85ü6 104

. . .. . . ..... .... .. ! 12 2 Ï3 1 . ...
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APPENDIX 13.
TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the High water

season of 1888, viz., from quadrature May 2nd, to quadrature June lst.

DiRECT' REs:uTs oF TiiwAL OBsERVATIONS, &C.

Igh Tinie,Highi~ ndo 1 Eastern î~

and lowZ Stnad -C ;ý8 waters ob- Sd
served

each civil z C m o

Mday.

Hay 26MH w 8 H M H . 22 M 8 ..t . . . .eet ....
ayE .93 ......... ........ ... .. ....86... ....... ..

i May 27 L.W. 625A.M... 847 12 0 44 1923 363..............10....
30 do 27H.W 938A.i 313....19*24-30*513 2140 422.... 

¾ do 27!.%. 721Pm.. 94 248 .... 35 1935 . 501 8....
A do 27H.It 1026 .m. 3 5 . 4 32 2244 309 2i4'081. 58

do 28'L. w. 711 A.M. 845120. 33 1906.. 338. 10....
31 do 28H.W 1026A.M. 315 ... ............. 20 2388 482 2107 393. 63

do 28 .w. ' 814p. N.....48 1258. 58 1915 ...... .....
do 28 H . w l2 .N. 0 .do 28. 14.î 1.........- - 6 «301 21 93 2-78 .... 20 ý90 3ý72 .73
do 29 L.w. 759A.M.. 8 1158. 46 1895.. 298........ 13'....

32 do 29 H. w I22À.M. 323...............7 .33... 2072 357,... 74
do 29.w. 9 11 P. m.. 949 1 à4 18 . . 4-41.... ....... 1 1 ...
do 29H.W 1222 \. m. 311.... + 5 26 2143 252. 2044 74

q do 30, L.V. 8 57wA... 835 il55... . 9..
33 do 30:H * W 1217î 320. .....30 2228 365 .... 314.

(I o 30 1- m* 10 71'~.)1 . 50 13 .5 ..... 39 18 ... .... .....
do 31,H.W 315.........:..8 42 w0.61 220 1 * 73 298

.i dO 31L..%. 9 ..... ..28 1153. 46 1809 251 . .2
34 do 31H.w 1,15 P.. 3,25......... 34 2140 3-31 .. 146 2.64. 74

do 31,.-w. 1057p.m.......942 1257L.w.... 46 1798 342..............10;....
June 1 H.WV 212. î 315.........+ 12 561 2-12 . ]934 279. 69
do 1 L.w. 1O45A. M 833 12 5 561 1791 . 19. 17k...

35 do 1 H w 217Pm 332.3, 2132 3 19 3 63
do 1 L.W.i P.M.. 936130 42 1793 i 339 8 ....

do 2H.w 317 A 24............-+ 20 43 2010 2 17 19-07 260 50
do 2L.w. 12 3'A.M. 846 1210 58 1762.. 248

36 do 2H.w 327 '.M 32... 42 191
(o 3'L.w. 1252'.. .92t 13 5 1723.. 272 i... 16

do 34 H .9 w85i. do ý 3H 4 432.NI 340.. 1 2  
42 141 218... 18 40. .2 421 ...

.i..............j..828 210 53 ... ... ....... 27...... 2...
do 3 L.w. .. .........17

H.w. 9617 +24 i + 76 474 30252
Totals 14 tides. .......... 4632 13650187 41 ..... .44'08 49'8 27970, 4564 135 907

L.1344à+12 4 703 2w58.4

14 H. W. 13 34 21.6
Means do 319 9 7 1229 315 332. 1998 326 9 65

15 L.W1 i' I i 47,18 46i
H. ta I=63+î51d8120801218 07 r

Grand totals 51 . .. . . 9 351277-5 ..... 168 69 168 0011134.39'169 52 5027
tides. L. NVi 158 2815 1050 »53

57H H . 1337 21 37
Grand meansd .. 3'27 8'58 1225' 1.. 26241 19.-90 2?9(8 947

6 2 5.7 . ... . ... . . . . . 2 9 , 2

8Il 49 1843

N.B. axonain w hole lunar month indicated by a star, tlîus: * and minima by*a circle, thus:
t MonS. ileclnation -2 maxinPn,=2 41'.
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APPENDIX 13.
TABLE XIV.-Tidal Fluctuations at St. Jean des Chaillons during the High water

season of 1888, viz., from quadrature May 2nd, to quadrature June lt.

RESULTS BASED ON DATA FROMDIRECT REsLTS o. NAUTICAL ALMANAC
IL OBSERVATIONS-(contnued.) I ANI) "L'ANNUAIRE DES MAREES."

Eastern standard o;
Diurnal inequalities. civil times of me- 2 d

ridian passages im-
mediately preced- 7
ing observed high

~ . waters, with cor-
responding ages É b-

and phases of the M . .
moon. e

Min Feet. F eet. Feeet et. H H. M. H. M. ~' H. Mf. H. N.Mn. H N

.............. ..... 3.

... 1· 2 . 02 0 .. . . . . . . . . . . . . . . . . 1 2
48 ... -2 .. .. . 810 3 128..............0 212.

.. 1-92 .... 16 14 .. ). 5.... .. ....... 16-6..... ... 1223 84 16 3
48 . . . -29 . . .. 8<

2
7 7 .. .. 1<59 .. . 10 25'...82. -03

.. 1·44 .. . . 1 1) .. .I. . . . .. . .. .. . . . 2 4,
58 .. '09 ... ) ... 757 8 229 ......... .. 10'49 ... .. . 2 10 3
...*1·95 . .. -17 -21'... 5 ... . ....17·6..... ....1224 ....... ....9
60 .. -20 ... ... 826 15 ..... 28... 1 13 .. - 3 81

... ·9 ... 18 -15 .. . 1 .... .. .... .. .... ..... .. 1223 .
62 .... -4...... .... °.755' 1 3 27............11 36........ . .8 1 3

1 92 22.... · 5..... -1 ............. 18......... 22........... 12 ......

70 .. ;23,..... ........756 . 421 ....... 12 23... ... .... 2 7 3
... 1·68 . .. -36 ·16 ... .. .... .... ....... ...19-6... ...... 1226 ..

* 2 .. 31<... 835 . . .... 447 ... 12 49 .. . 2 8
.. -80 . 1 27 -3 4...,..... 1.. 2. .. ..... 12 .....

64 ... n1. ...... 83... 51 ... .... 1 15 .. . ...
.. 1-30< . 12 ·15 '.. .... ... 20-6'..... .... 1227 ...-

52 .... -7 ..... ...... 836 10 .... 536 ... 142...+ 786 6
.. 1-22 . . · 2 -98 .. i.. . . . .. . ... . .. .. .1230 ........ .

55 ... -2...... ...... 8181 .. 59 .. 12 .. 1.....
... 1·22 ... .·25* 1-17 .. .... .... .... 21·6..... .... 12132 . . ..

55 ... 31 ...... ........ 855<.. ... 622. . 2 44 ... . + 17 82 5
... 1 . .. -55 ·17,... .... .. . 122-6..... ... 1235. .. .

55 . . · 3 ... .. . ... 843 .... 644 . . . . . 3 1 . . ... . - 4 . . . 12 -01 ... .. .. ....y . ... .. . . 1231 .....4 3

55 ... -9 .... .. . 9 2 ... .. . .. 7 5 3 6 50 ... .. + 1
.......24...... .................... .......... 2.... .. .....

1418·09 2-71 3-02 4·0611756 .... 2940 3241. . 106 28186141 . 115.6
i I +-72 0

I =178 18 - 9

+ 9
58 120 18 22 29 825. .. 414 440... 12 44M 12H27 8 .

M et Fet. 1, M H- in.H. M.

127 50 91 02 11 0 ... . 131 ...... . ..62. ..21 .... 727 55.742 5033 ..7

40 .. 8i34, 106 30

48 .... 29 127 7 10 25..8 206 101 3 .

5 1 16... 18 .. 9. 2849 91 42

9]8 2 7 331

i -8 45 6

227 173 9-9 102 1--97 506. 26. .. .. . 193 1.296 2 1) . . . 150 2. .. ... 02 33 .. 4071

4 9 1 1 2 8 53 . . .. 6 1 7 9.. . . 12 4 1 2 . . .... 8 49 71- 42 !
'07 8.6 10 ... 10,

Maxmu diurnal inqalt in high wae leel observed=1 -93 f....+ 7
§ 2 Moon' ast qur » (Qubec Jue 1 st fro ..... h.....58m. .. .. ..1

5502 ...... [181 5 9 1]1 .. 8 3 5 331
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APPENDIX 13.

TABLE XV.-Tidal Fluctuations at Batiscan during the High water season of 1888,
viz.: -from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESU.TS OF TIAI. OBSERVATIONS, &C.

__2 Y1 1 le 1">
5 i Hi h rime,8

EastEa str

g.g ndlo Standard. JE î
o served zz

"0 È each civil - Ir a
day.>

Z 45

A.MN.
H. M. or H M H. M. H. M. Min. Min Feet. Feet. Feet. Feet. Feet. Min

P. M.

fMay 5 L.W. a 2 29 A.M 8 59 12 541 .... 81 19·8175 ............ ....... ... .. ....

.May 5 H.w b 6 31 A.M. 4 2 .. . + 18 97 20·5585 7410 20 2393 1·0135 ....
do 5 L..w c 234 P. .i 8 3 12141 ..... 68 19-6475 9110 ................ 9

9 do 51H. w d 6:45 P.M. 411 .... .. ... . ..... 107 20·8885 1·2410' ... .. 20 2151 1-1070....
¾ do 6 L.w. e 3 21 A. . .I . .. 8'36 13 81 ..... 77 19-6755 . . . 1 2130 .... ... ....... 21

do 6H.w f 7 3 A.M 4 32 .......... +17 122 20-7385 1-0630. . . 20'1654 1-1068 ....
do 6 L.W.y 3 54 P.M.. 8 1 11N59 ..... 75 19 5485 ........ 1900 . .... .. .34

10 do 6H. w h 7 52 P.M. 3 58 ..... ..... .. 100 20-595 -9610.......200364: 10558 ....
do 7 L.w. 4 18 AM. 8 26 12 37 .. 95 19-4685 .... .. 1-0410. ............. 13
do 7 H.w 8 29 A.M. 4 11 . .. ... .... 16' 107 2014995 I·0310. 20-0063 1075..
do 7iL.w.k 4 33 P.M.. 8 4 1229 ..... *145 0194685 .. .. 1-0310.. . .. 14

11 do 7 H.wl 8 58 P.MN. 4 25 ... .. ... ....... 106 20'6285 1-1600,........20'0848 1-1525.
do 8 L.w. U 5 1 A.M.i.. .. 8 3 1143 ..... 75 19-5485 .. . 10800 .... .. ..... .. 45
do 8H.w n 8 41A.M. 3.4... .. ... ...-. 26 84 20-8875 1·3390 ....... 201943 12025 ....
do 8 i.w.o 527 P.M.. 8 46 12,41 ..... 75 19·6375 .... 12500 .. .. .. 15

12 do 8'H.wp 922P.M.. 3 55... ... . . 77 20-7785 11410 ..... .. 202911 1 2370 ....
4 do 9.îL.w. q 525 A.M.... 8 3 1155 ..... 60 19-7075 1 0710 ..... .. .. .... 3

do 9 H. w. r 9 17 A.M. 352... ....... 21 86 21-1935 1-4860 ..... .. 20-4353 1 2885 ....
do 9 L.w. s 555 P.M. . 8 38 1234 ... 63 198755 .. 13180 ... ........ 4

18 do 9'H.w t 9 51 P.M. 36 ............... 95 211545 1 2790. ...... 206579 14148 ....
do l0 L.w. u 558 A.M. .. 8 7! 1140 .. . 28 20'0255 , . 1129 ........ 23
do 10H.w v 9 31 A.M. 3 33 ... .. ..... -*43 77 21 9585 1 9330. ..... 20·9645 1 610 ....
do 10L.w. w 6 25'P.M. . .. 854 1227. 71 20 3025 ....... 1-6560...............0

14 dolO10H.wx 9 58 P.M. 333' ..... .. ...... 82 21-9985 1-6960 ......... 21·3185 1 7260 ....
do 11L.w. y 616 A. M. .. 818 1151 ... 62 206085 ....... 13900 .. .. ....... ....
do 11H .w: .9 49A.M. 3,331.......... 12 68 22-7705 2-1620 ..... .. 21-6069 1-6788 ....
do 11 L.w. aa 7 4 P.M. 915 12 47 ..... 74, 20-9265 ...... 1·8440 . ... ... .. 1

15 do ll H.w 5510 36 P.M. 332j....... ...... .80' 22-2455 1-3190 .... ... 21·7701 1'6482 ....
k do 12 L.w. cc 6>417.. 818 1150 ..... 60 ........ ..... 12800 .... ... ......... 0

.... ..... .. ... . 20-9655....... ... .. ........ . ......

H.W. 12333 +,511288 2 81002
Totals 14 tides. ... .. .... 54 535 '18 17,40408

L.w. 73 50 1
14mw.'+ 17 921H21.27

Means do .. .... .. .... 355 12171 ...... 3215 1 2431 205704 13077 13
14 L. W. 261 74 128 875610

N. B. -Maxima in whole lunar month indicated hy a star, thus *and minima by a circle, thus:-
a Longitude,. Batiscan, Brunelle's wharf 72' 15 ' h. 49M. Os. -2007 of a day west of Grenwich.
b Stifi LN. E. breeze ; sky overcast ; appearance of rai i.c Light N.FE. breeze ; rain.
d N.E. breeze; rain conitinues. e Sky clouded. f Fine, clear weather.
g Cloudy; N.E. wind, hardly perceptible. h Feeble S.W. breeze ; cloudy.
i Finle, bright, cool weather. j Gusts of N.E. wind ; fair.
k Moon crosses the equator; wind, N.W. .cool .Fair. iii Fine, bright morning.
n Very light S. wind. o lenle S.. breezei ; n ine, clear sky ; warnm.
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p S.W. breeze, very feeble; fine, clear sky; warm. q N. wind, very feeble; fine weather.
r Light S.W. breeze; fine, clear weather. s Light S.W. breeze; fine, clear weather; warm.
t Light S.W. breeze; fine, clear weather; warn. Moon in apogef., May 9th, at 8.0 p.m.
n Brisk N.E. breeze; sky overcast. v Strong N.E. wind; ram. w N.E. wind; cloudy ; fair.
x Very strong N.E. breeze; cloudy. New moon (Quebec), May 10th, at 8.24 p.m.
y Sky overcast; fair; high N.E. wind. z Strong N.E. breeze; fine and bright.
(a Brisk N.E. breeze; skcy overcast; appearance of rain.
I.b Brisk N.E. breeze; fine, clear weather. cc High N.E. wind; rain.
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APPENDIX 13.

TABLE XV.-Tidal Fluctuations at Batiscan during the High vater season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, June lst.

RESULTS BASED ON DATA FROMDIRECT RESULTS OF NAUTICAL ALMANACIAL. OBIERvATIONS--(Continued). AND "L'ANNUAIRE DES MARÉES."

Eastern standard'

ridian passages E
- - - -immediately pre-

ceding observed ; e
high waters, with

> correspond ing 1 E
ages and phases of ce
the moon.

e IE

0  Ce1 Feet. Feet. Feet. Feet. H. M ~H..R. M.H'H.. H M nM HM

.. ........ .23 3..................

49 40 ...... 1700 ....... 1050 .... .. .... .41 544... +*33 103 044
3300.. 0242t 0935..... ................. .... . 41241 .

33 54 0280 . . .. 1042 .... 8 3 .. .... 24-3 625 . 10 22 46 9
... 1500 ...... .0497 0 02.... ... .... .. ....... . . ........ .. 1237 .
35 f 1270 ........... 1128 .... .. .... 8 251 .... 7 2 ... + 19 1037 49
. 2290 . 12 9 0 0 5 10  .. ..... .. ...... ..... 1232 ..... ..........
25 38. ... · 80... .11. 253 734 . . . 1048 53 10,

0"0100 . 0301 0197....... ...... .... ...... ...... 1227.... .....1227
22 8 .... 0000 1121...... .... 9 8 . 1 .. .. + 2 10153 57

1290 ... 0785 0770 ... .. ..... .. ..... . . .. .... .. 1225 ... .
'1 46 .... -0800 .. .*1130 .... 9 28 .. .... 263 826 ...... ..... 1058 61 Il

.2590 . 1095 0500 ... .. .... .. ..... .. ..... . 1222 .
43 58 . 0890 ..... .... 10'52 .... ....... 9 49! .... 848... 8 1059

. 1090 . 0968 0345 ... .... .. . 1220 .
43 46 . 0700 ....... i,112 .... 104 10 .. .... 273 9 8 ......... 10 58 69 12

4 0 ...... 1 44 2  0 . . . . . .... .... .. 12 18 .
30 34 .... -1680 1046 .... . 10 3' .... 926 . -14 1055 72

2,226 1 3 .. ... ....... ...... .
26 49 ... 1500 10159 ... 10 52. 28 3 944 ..... 10 52 75 131

8040 ...... . .2.. . 1216 .... . ..
47 47 . ·2770. ... .. 1018 ........... 11: 13 .... 10 0 ... . 17 1047 78

. .0400 ..... 3540 1250 ... . ...... .. .... . 1217 ..................
36 36 .... 3060 ............ 1023 .... ..11 %5 1017 1042 80 14

7720. 2884 0472 .. 7 .. 29-3 .... ..
57 56 .... 3180 ... 9..... 952 .... .. .... 111 57 .... 1032 .. . -81

... ... 5250 . 1632.. 0306 5 .. .............. 1216 .
57 57 .... 0390 . ...... 1017 6.. 1.. ...... 1029 82 151

.. . 8700~ .. . 2538 '0026 .. . 6 .... . ..I . . 1 1 ..
... .... 8700.2.53

54
504638 468101 902022506 895315136 .71 1.68 44 .. I 1215516096 .. 14958 912

+ 18
36 46 -3344 1359 1608i 0640 1050... 10 10 9 49. 843 1150 . 1043 65-14

i- 15
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APPENDIX 13.

TABLE XV.-Tidal Fluctuations at Batiscan during the High water season of 1888,
viz.:-from quadrature, May 2nd, to quadrature, June Ist.

DIREci REsULrS or TînAi. OBSERvATIoNs, &C.

Hi h i Eastern ;j' i e
and ow Easter~ n W Standard 7w -, :-ez

waters ob- tadr
served

each civi l e c
day. Z

H. M. or H. M. H M H. M. Min Min Feet Feet. Feet. eet. Feet. Min
P.M.

¾ May 12 L.W. 6 54 A.M. ... ... ........ ................................
.. ..... .............. .... 20·.. . 9655 ....... ....... .................

May 12 H.wa 10 26 A.. 332 .. .... + 3 50 23-1155 2 1500 . 22-0239 1'6508 ....
do* 12 L.ww.a 727 P.... .. 9 1 13 3 .... 58 214315 .. 16840 ........ ...... 30

16 do 13 H.w b. 11 29 P.M. 4 2. ..... 65 22-9205 1'4890 . ..... 22-4588 1 5661 ....
do 13 ..w. c. 745 A.M. . 816 11 16 .... 67 219200 1..... .. . * 62
do 13 H.w c. 10 45 A.M.* 3! 0'. .........- 34 67 24-0105 2·0905 .. 22-8752 4469
do 13 L.w. d. 8 7 P.. .. . 9 22 13 0 60 22-3835 . . 16270....... ..... .38

17 do 14 H. wle. 1145 P.. 338 79 234530 10695. 231647 1-4053 ....
do 14 L.w.'f. 7 58,,.M I. 813 1144 .... 45 22·5405 ... 09125..............33
do 14 H.w f. 11 29 A.. 3 31: ... ... +35 73 24-5525 2·0120 . 23-3465 1·4519 ....
do 14 L.w. h. 8 38Î '.M. 909 13 41 .... 84 227005 .. 1-8520 .............. 21

1S do 15 H.w i. 10A.M. 432..............110 237315 10310 . 235682 12315
do 15 .w. j. 8 17 A.M. -. 7 11 10 .... 85 232055 . "0·5206 .. 29
do 15 1.w 12.20 p. m. 4 3. .1. 17 64 24·7225 15170 .. ....23 .0 1 0313 ....
do 15 ..w. k. 9 33 P.M .. 9 13*13'23 .... 76 23-4235 .... .. 1 2990 i ....... .......

19 do 16H.wk. 143 A.M. 410 ............. 107 24-2065 07830) ..... . 23·9565 1·0660 ....
do 16 L.w: . 8 55iA.M. 712 11 33 ... 61 23·4835... 0·7230 ...... ........ 11
do 16 H.w m. 1116 P.1. 4 21.........-27 102 24-7025 1 3190 ....... *23·98241 0,8898 ....
do 16 L.W. è. 10:27 P.M.... ... 911 1250 .... 88 23'5915 ...... 1·1110 .. ........ . 42

20 do 17 H.w n. 21 6 A.M. 339 ....... .... 11.24-0975 0'5060 ... . -239292 0-8233 ....
do 17 L.w. o. 9 471|A.M. 7 41 12 5 ... 90 234435 . 06540 ........ ....... 45
do 17 H.w o. 211|p.Mî. 424 ... .. ... +26 90 24-46551 10220 .... 23-8375 07800'....

do 17 L.w. o. 1117 P. .. 9 6 1311 .... 95 23-45151 ...... 1-0140 .

21 do 18 H.w p. 1 322 A.M. 4 5 ... .. ... .. .... 11123 88150 4300 ... 237570 °0-7380 ....

do 18 L.w. q. 10 52 A.M. . 730 1157 .... ' 701 23-3245 .... 0-5570 . . .. 22

do 18 H.w q. 319 P.M. 4 27 ... . 9 871 24-2755 09510 .... 236755 07410 ....

do 18.w. q. 1226j.M.. 9 7 12 44 .... 105 23-2855 . . . 0-9900 ........ .. ..... 50

22 do 19H .wr. 4 3 A.M. 337 ... ... 93, 23-7515 4 . 236157 0-7905 ....

¼ do 19L.w. [. 11 58
1 
A.M. .. 755 1233,.. 1031 23-1555 .. . 0·5960 ..... 61

do 19
1
H.w t. 436iP.M.'* 4,38 ... . +23 86; 24-2655 11100 . 236362 0-8167 ....

H.w. 921 0 60' +8712973601520

152 0

Totals 15 tides.. .... . 59 39118 317410 .... .... ..... 179460145460 3516575 16-4291 470

L.w. 133i27 87 1087 3423060

15 H.w. +21 86 24-0101

Means do ... . . .826 12 26.. .... 1-1964 1·0390 23·4438' 1-0953 34

14 L. w..22 78 22·8204

N.B. -Maxima in whole lunar month indicated by a star, thus: * Minima by a circle, thus: o
t Moon's N. declination a maximum 21° 8'. Maximum diurnal inequality observed in low water

levels=0-505. +Moon's first quarter (Quebec), May 18th, fromt 6h. 5m., p.m1.
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APPENDIX '13.

TABLE XV.-Tidal Fluctuations at Batiscan during the High water season of 1888,
viz.:-fr-om quadrature, May 2nd, to quadrature, June lst.

ESULTS OF TIDAL RESULTS BASED ON DATA FROMDIRECT RF o ONAUTICAL ALMANAC
Contmued. AND "L'ANNUAIRE DES MARÉES."

Eastern standard z
Diurnal Inequalities. civil times of E .

meridian passages
- immediately pre- C zz
- ceding observed z bc

high waters, with a
corresponding A z
ages and phases of

- the moon. 0 U

-Min Min' Feet. Feet. jFeet. 1Feet. H. Hf, . if. H. M.: H. M1.1 H. Mf. Min H. M1.

. . .. . . .. ... .. .. --1 9. . ..

431 73! .. . .. 0-466f» ... 94 .. .. .. .. 42 .... 11 3 ... ..*-19 10 21 82
0·95 . *0 4349 0 0847 ... . 5 .. ........ 1-6 . .. 12 16 . ... . . .. . .. .

..- ... 141

45 1071. 0 -4885 . .. 024ý 4 1 5 . ...... 1 9i . . ... ..... 10 14 82 1
. ~ ~ ý . .- 9 0 ...... 0 4164 0o 1192 ... .. .... .... .. . .. .... ... ... i.. °1 1 i . ... . .. . . . .

661 104 .. .. 0 -463& . 9116 3 .... 1 29 . l . . 134 .... -i*-19) 10 5 81
.. .. . 0 5575 ... ... 0-2895 0-0416ý .-.. 5 .... ,..... 2·6 . .. .. . 12 16 ..

...... '1570 .n.e..e. . 9e . H 52 6 1 53 . . . 1150 ... . . i. . 157 80 17
1 -0995 . .. ... . 0'1818 0·*0466 ... .. 7 .. ....... .. . ...... 12 161....

0 i 0W . . . ..... i.. i....

.......O7 ..... .......... : ... . .

122 *1511 ...... *05050 ...... . .. 1028 2 242 .l... . . ... ....... 940 76
0 0o ..b . 0 2620 0 .. .. .... . .. .... . . ... . ..... 1216 ..... .........

126 133; . .. . .. 0·2180ý . .. .. ... .. 9 12 .. .. .. ... 3 08 .. .. 12 i381. .... -16 9 30 73
4 0 · 0 .. 1 2 7 .. . . . .. . . . . . 4-6.. . . .12218 .

121 110 ... .0 - 0 . . .... . . 10 10'.... 3 33i ... .. .. . .... 9 23 70 19
.'0 *·4960 . . 0 0259 0 -1762 . ...... ... . ... . ... .. .... 1218 ....

F 1 1

*179 77i . .. ... 0 -108W . . . .. ... 918 .... ...... 3 58 .... 114 ..... -1 9161 66
. .0 -51 0 . ... . O'0532, 0 -06 .e . .. . . ..... 12 19

90 451 ..... 10·1480 ...... ... 942 ... 424 ...... . .... 1 133 . 9 9 62 20
........ I 0...0 0 2 2 2. -. . ..0917 0 0433 .... 12 224....

85 66 . 0 0080 . . 0 9 21 . ... .. .. 4 50 .... 1 255 . 4 9 5. . . -5840 133 0 0805! 0 0420 ... ... . . .......... 6-6 . 1... .. 2 . 30 . .

i10 . 013037..............4 12184..... ... ...... ..

96 741 01 0 ............ 01 .... . .. . .. .. 219 ... ... 9 4 54 P1
.... .... 53940 00815 0 3 ............ .. .... ...... .. .12 . . ..... .

47 010 ..... 91!..........38 2145 13+ 916 665

97 4 0 0390 ............. 9 38 ... . . .. 9 51 .
.. 0 5240 ...... O'0598 00495 ... .. .... ....... 76 ..... 2 30 .... ...

72 1 . . 00-130 ............. ... .5 3 1 . ... . 4. ... 9 9 48
. . 5140 ...... 00205002 . .................. . . .. 1 .. . ..

49 4 . .. 10F 0 . ... . 19 . . 2 2 9 17 46

1,316 111818 -7.50 3·-0780 2-3457 1·1541 146 24! .... .24 58 40 38ý . . .. 112 38 172 46 . .8 .i 143 2 1007
+ 84ý 0 + 814ý 0 -89

124 38 =196.38

889 750-62540-2199 0-1676 0·0824 9146 .... 3 3 1535i.. 13 7 12 20 .... 32 67 * 13
i15

a. High N. E. wind ; rain. b. N.E breeze ;rainy weather. c. Gentle N.E. breeze ; rain. d. Feeble
N.E. wind. e. N. E. wind with rain. f. N. E. breeze wtsherofai.g. High N.E. wind ; heavy
rain. h. H igh N. E. wind ; sky overcast. Î. High N.E. wind ; wet weather. J. N.E. breeze, accom-
panied by rain. k. Gentle S. W. breeze ; fair. 1. N. W. wind ; tine. in. Light S.W. wind ; fine day..
n. S.W. wind just perceptible; fine. o. Gentle N. W. breeze. p. Grentle N.W. wind ; clear bright sky.q. Light N.W. breeze; fine clear weather. r. Fresh N.W. breeze; fine clear weather. o. Feeble S
breeze; wet weather. t. N.E. breeze ; showers of rain.
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APPENDIX 13.

TABLE XV.-Tidal Fluctuations at Batiscan during the High water season of 1888,
viz.:-from quadrature of May 2nd to quadrature of June 1st.

DIRECT RES-LTS oF TiDA. OBSERvATIONs, &C.

a.
-t.

c

an

b ob
E Ob

civ

.ý Ma

do
23 do

do
do
do

do
do

Sdo
25 do

kdo
A do
q do

26 do
. do

do
I do

27 do
. do
A do
§ do

2* do
j do
A do

do
29 do

jdo
A do

Totals 14

Means

Higzh Tne
d low Eastern 14
aters Standard.

served
eaci
,il day.

A. 19M..
H. . or .H. wi

P.11.I

7l)HW 4361r.m. a »..+23
20 L.w. A 844 1240..

rw 356. .....
20, [r. . .. 1. 8. 8131 12 19 ...
20 H.w 53M.îd 4 6 ...
21 L.w. 2 A.M. 83A) 1252....
21 H. w 2iA.. 4
21 r. w.232P.,m. 8 5 1218...
21KW 645P.m.h 413 .+3
22 L.N 320A.M.i 835 135...
22i H, 7w20A.M. 4 0
22

1L.w. 49 P.M.'j 829 1220
22iH.w O..rÀk 512
23 L.w. 358A.3.î 8181 12
23 H.w 745..M i 3 47
23 L.w. 4 l. q 9 6 1 2 ..
23 H.w 813p.M.o 322 17

24 H.w 818 .Jp 34) ...
24P .w. M. 920 1239.
24 H.wv 8 5

71. m. 319 il
25.W. 539A.M..f 842 12 
25 H.W 85i.m't 318
25 c. w.; 6124 P.M. t 9 ....

2H.w - ýP 125u. 935.M.t 311f ... b
26 .w., 613;A.M. t 88 1 5 ..
26 H. 930 1 317 ... .
26 t.w. 715 P.m. 45 13 8
26 H.w 1038 P.)!. v 323.

H. 110 +24
tides . + 24 5154 12 8 174 2

L.w. -83 21 i -

14 H.. +12
do .. ...... 342 8 1226

14 1 1_ 6ý

c

a.

a.

~9.

~ c,

>z,

. Feet.

24 2655

117'
112'
140

'13()
109
115

92J
120

70
105
65
90
88
77
60
91
53
62
621
67
58
76
57
6473
52

101

Fee. Fee Fee. et

23 3000 .......
23-8955 0 5955 235949 07442
23·1455 O 0500
23-8115 0 6660 234403: 01445
229905 O 8210
23'7315 0 7410 233685 08160
22·9305 ..... ........
23'8315 0 9010. 233435 0-9160
22-8405 . . 9910..............
23·8115 0 9710 . . 233135 09760
22-8105 1 0010
23-7515 0'9410 233165 10720
22-7505! 1 0010...
24-0955 1 34501 ... 233571 12030
22 -o7605o 1 ..........
23-8915: 1 1310
22·6505241. ..........
24·4345 1 7

8
40 . 2348611 15210

22-8005 . . 3 4
0i............

24*2255 1 4250 .. 235950 1.6490
22·7405 . 4850 .
24·7925' 2 0)20 .. _12366481-7148
22-8405 1 9520............
24-3455i 1'5050. . 236905 18606
226800 ....... ...16655 .... *
25·0000 2 3200 2374019175
22-7505 2'2495î..... . ...
24*1855 1 435 ........... 23 990741

1267 337-8035

1100 319-9910

91 24-1288

79 22 8565

17'8125 17 '8925 328 9091 18·4715

1«2723 1 2780 23·4935 1-3194

N.B.--Maxina in whole lunar nonth indicated by a star, thus : * and minima by a circle, thus : °
a Gentle S.W.b reeze; fine. b N.W. wind just perceptible; bright cold weather. r N. W. breeze.

Very light S.W. wind ; fine. e N. breeze; sky clear and bright. f Gentie N. breeze; bright day.
!i Gentle N. breeze; fine clear weather. h Gentle N. breeze; fine clear weather; moon after crossing equator.

i entle N. breeze ; elear bright sky. j Light S.W. wind ; fine. k Nearly dead calm ; fine and bright.
36 [1891]
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APPENDIX 13.

TABLE XV.-Tidal Fluctuations at B·itiscan during the High water seasoi of 1888,
viz.:-from quadrature of May 2nd to qnadraturo ot'June 1st.

RESULTS BASED ON DATA FROM
DIRECTr RESULT5 OF TIlAL OasFavaTIoN-- NATTICAL ALMANAC

(Continued). AND "L'ANNUAIRE DES MARÉES.

Eastern standard
Diurnal Inequalities. civil times of me-

ridian passages r ZC
-- -immediately pre
2 ceding observed e

S himgh waters, with 'F,
corresponding c
ages and phases
of the moon.

cic

4--

Feet. Feet. Feet. Feet. H. H. H. Days H. N H. M. Min. H.

.2.. ..... . ..
, ...... 4 ..... ....... .... ..... 1238..... .

42 ... ... 0-3700 .... 004130 0725 1019 .... .. ........ 9130 46

3121 . . 01545,.............. .6142712,40 .......... .28
10.. 00840.. 054600003 1013 2 7:22 ..... ......... +...+ 29 9 45 481

... 17 33 ... . 01550 .. .... .... 5 7 1239 ......
16. 0·0800 ...... 0-07180-0715 10 39 7148 .. .. ..... 58 51

25 34. 00600 ..... . .. . 106 546 1237 . 24
09 ... ... 0-1000 ..... 002500100 1031 .... 814................ 21 10> 9 56

... 30 17 ...... 00900!. 623 1234 ...... ...
13,... 0 O'0200 ..... 0 03000 0600 10 40 .... 8 40 ... ........ ..... 1017 62

6 15 ..... 00300 .. 116 657 1231.... ..... ...... 25

9 .. ... 0-0600 0 00300'0960 10341 9 6 +............. 9 10 221 69
21, 25... . 0"0600 . . . . 7'28 1228 . .... .. ..... t

4 . 0'3440.. . 004060-1310 1012 933... .. ..... ... .. .,. 102 76 j
58 33 .. 001. 1 6 1221...............26

25.. 02040 ... 0'03480-1698 1012 2 10 1 ................. ° 1 10 21 83
50 3 ..... 01100 .... ........ .. 2........ 822 1225.....

27 ... ... 0«5430 ... . 0·09420'1482 949 ... 10 29 ..... .......... .10 18 .89
64 34... 0-1500..............*.. .. .. 136 847 1224...

30 ... .. 0,2090 . 0·10890-1280 959 .... ... .. 1058.............. 1013 95
.38 39 00600 ...... ........... ..... 9. 1224 ...... .. . ...

l. 05670 .. 0-06980-0658 9,30 .... 1127 . ....
... 4538... 0-1000............... 2 ... ..... .. 14-6 935 1224 -. 2!

7 . 0'4470 .. .. 00257 0-0458 938 .... ... .. 1157..... .... .. ....... 3 102 104
49 43 ...... 0 16051 ... ........ 3...... ......... 959 1223 .. . .

6... 0 45 0'0150-056 3 3 27 .. ................... 955 106
67 73 ...... 0 705156 1022 1223. ......... 29

6.1 .«. 5 ..... .... .. ..... .. 3 947 *107
... 74 93 . .... . ................ . ........ 5..........1045

+: 60
205575521144970 35500-71771·192414059,.... 67 21 7036 . ... 111 517456 ..... 141 8 1092

+168 0 - 8
I r ' =279I5

+ 15

15 41 37 0«32120 09680 0·5130-08521 .... 10 5 78-00
-31

I Very feeble N.E. breeze; fair. m Very feeble S.W. breeze; fine. n Very light N.E. wind ; clear sky.
o N.E. breeze; fair. p N.E. breeze; fair; moon in perigee, May 24th, at 2 p.m.
q Gentle N.E. breeze; fine and bright. r N.E. wind hardly perceptible; fine clear sky.
s N.E. wind hardly perceptible; fine clear sky ; full moon (Quebec), May 25th, at 8.40 a.m.
t N.E. breeze ; fair. i Fresh N.E. breeze; fair. v Stiff N.E. breeze; fair.
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APPENDIX 13.
TABLE XV.-Tidal Fluctuations at Batiscan during High water scason of 1888, viz.:

-from quadrature, May 2nd, to quadrature, June 1st.

DIRECT RESULIS OF TiDAL OBSERVATIONS, &C.

High Time,
and low Eastern

waters ob- Standard. --
served Z r.

each civil
day.

.31.

My6.wH. M2or H.i N1.H .~ M. H. M Min Min! Fee Fe et eetl 1e3M'y 26 H. W 10 38. P..M. ..

M'y 27 L. W .f... .. 8 3 1 3 .. 2 2 35 .. .i 1 50...
30 do 27 H1. w 10 13: A. M. 3 4 ..... 3)2 47" 267ý. 3-65

do 27 L. w 8 8 P.31......... 55 12 56l.. 0 227005 *2.5470.
do 27 H. w 11 9 P. 3 1. l......... +! 57 239815 2810.......235510
do 28 3 7 3A. M.6 2 150w.

311 do 2811H. w 11 12 A. m. 311i4.2482'2 37!
do 28. w 8 58 P.M.. i 9 46 12 55 .
do 29 H. w 12 7A.M 3' 9..... +10 69 23A661. 1.1200........23316#

Sdo 291. w 8 32AM 8' 25 12 55 22420 .. 12410
31 do 29'H. w 12 12 P.3.40..... ........ 56 24-435 2-0150.........31658

do 29 'L. wV 9 50 P. Mt.9l- 12do9i. 9 5i.........38 131 f... 62 29'>3335 .200

do 301H. w 1 18'A.'I 3' 2W + 6 87 23 .85. 09520 . 229382
dl. 30 .. v 9 8 :........... ... 11050. 43ý 22 O07, .. 1,2100 ...do 30 L. w-% 9 38 A.M.i 6 ' 133 do 30H. w 1 8p.m. X 30P-................. 23 1 1 226494

do 30'L. w 10 57 1  9 49 1322. 53 218775...... 18040
do 31 H. w 2 30A.M. 1.  33 . .. +28 78 226405 07630........22 -58â

do 31 .. w 10 32 A.Mr..... 8 211 56 61 215815..........10590
'34 do 31H. w 2 

2 6'P. 31. 
31S4.. 83 229875 14060 .... 221684

do 31 L. w 11 51P.N i 9. 25 12 48 80 216615.......P..4.260
June 1 H. w 3 14 A.. 3 23.....-4 110 222455 05840.......220882
do Il. w 11 212A.M. ......... 8 8 il 58 75i 213715........A.0.8740.

35 do 1,H. w 3 12 P.311. 3150 1071 229205 1549......219493
do L. w 12 49'A. M. .... 9 37 1318 ... 78 21*3245 . * 5960.

' o2uw 430A. 341 .... *±.. 93 1 22 -11551 0-7910 ..... .... 217314do 2111. wv 4 30 A. M..
do 2 L. w 12 51 P.M.-. ' 8 21 12 10. 92 210555........106 .

30 do 2 H. w 4 40 P.M. 3 .................... 87 2i931)5 08840......214026
¾ do 3'L. W 1 43A.M. 3 13! 6. 89 20767 ........ 11710.

do .3.H. W 5 46A.31.97~~~~ do 121. 17 9 92 ..........3 ......8
.......1.............8 ...121.... - V.... <40

June3 L. w 1. 53 P.M.....2058..

H.W. 85-37+24 +124 1038 32557171
Totals 14 tides.. . =109-37 49 24 133 5l187 25 .... 187567 2228373156043

L.W. 134- 6+24 4101130681501
=158-- 6

14 H.W. 21 74 232551
Means do ....... .......... 32 8 55 2 30...... .... 13398 14856 225432

15 L.W. 4 671 2191.M
H. W. +2864890 13203372

Grand totals 57 tides....... .707 ................. 730672 7212621284.1568
L.W. -2704307 12473700

57B.W + 19 86 231638
Grand means do ........ 3 47 8 37 12 25...............12819 12654 225291

H.M57 L.H. M.W.. 181 76 2188.F37

N. B.-Ma xima in whole lunar month indicated by a star, thus: *;and minima by a circle,thus:
338 [1891]
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APPENDIX 13.
TABLE XV.-Tidal Fluctuations at Batiscan during the High water season of 1888,

viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULTS OF TII)AL OBSERVA'IONS, C.-0.

Diurnal Inequalities.

> > REMARKS.

Feet. Min Min. -Min. Feet. Feet. Feet. Feet.

.. 1 9. ... . . . . . . . .. . . . . . . . .
*2 -..000 .... 841 0 . . . . . . . . . . . . .. . . . . . . .

1-9289 .. . 71 i 5 1 0 2 8 ý. . . . . . . . . . . . . . . . . . . . . . .

1·8294 .. .. 62i 2o q) .E r e e. . . . . .. . . . . . . . . . . .3

16714. 81i.

1 -5775Î).... 731 1 0*0 7 1d o fi . . . . . . . . .3
... .... 12 .

1 4675 .. 781 7 .. o..,8,1. .. ...iV r ebeS W.bez -i e lerwah,***»«l

210

........ 3 90.. 02 S012VLgtN W reed
1·258 .... 1070 , -,,, S.W re e o . .3.. .. 1 .. .1 0420 . 0 000359 eeble N... .indw in ....... ....2 ...
.... 81 . 0000...... . Maximum diurnal inequality .... ig lev

i ~ ~ ~ l oberved = 102966. GN1E. breze, f i.30

1 89.... l 31.. . 28........»37 410*14 ebeN E ree ile................................ ...

1-83 .... 77 89 . 113.09.....................

1..., ... 52 0.0 ........... Nereeze........... . ............ 34
1202 .... 3 ..... .. 0................................... .........

.. . 3.. ... 40 . 1. 0. .9reeze.ra...................... ....

15082... 76 1 0<7~......d ar..........3
..... 2 . ... 150 02010Gnte (0 d............

13... .... 6.0,67850 .0..1 ..9 ... Veyfeeble .... bree42-fieca r we ar

.. 1 . .. 036. O .N W bre.d .

1'25 89~ 80 -1 ..... . W rd .. 33
.. 3.. 9ý. .... 0410 . 0... 0 0-035978 ge t N . br eze in......... . .........

210808 .... . . 8 .... . . . 09114 Feeble N.E. breeze-.i.e ....................
. .093. 83. 2 00...8. 17660 ight N. . breeze-.fine . ....... .......... 1

0 3 1O742. ... 008021 0280S ... r...a ..... a.36
... 7 52 .. 02090 . . breeze-i... ................

1025 8980 80 04 0 -1o 0ect -0 . . .............
... . . 1 0. 7 .. Light N.0 b..... ..... ...........

.. 7 0*70 .. ... · 50 · 3

.6 ... 0 2........... . N. .................

8940125 08 9 ý1 05 -50 ,79l36ý............01 6 . ...... ... 028.0015L.h.....beee-.. ....

~~~...1-391 1! 7 1 52001670-2760'1003

7 6 ... 0-2.80.... ...... ................
14... ...... . 360 .... 20 038880 -12 17. ........ ........

196809 2 1 5. 0-1980 . . .... ..r...

86. ..... >510 96. .... . LihNW.w..fie

19492i 151 06 2 .0 10 0-500244..30..... ...................

13921 1~ 76 7072..7000807 093

726871721 3182ss846 8 ... .6907.....5..........................

... 031L..025 -133] 3
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APPENDIX 13.
TABLE XV.-Tidal Fluctuations at Batiscan during the High water season of 1888,

viz.:-from quadrature, May 2nd, to quadrature, June 1st.

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC AND "L'ANNUAIRE DES MAREES."

Eastern standard civil times
of meridian passages im- ^

. nediately preceding ob- " Ê
served high waters, wvith
corresponding ages and a
phases of the moon.

t per Lower. Ages, e t
passage. passage. etc. c

.H M .H M. H. M. Days. H. M. H. M. Min. H. M

................ ..... .... ................
. . .... .... ... .... . . 12 24 ...............

8 44 . . 29........ . ..... ......... 9 40 106t;

30..... 2 1 59 16 6 il 9 12 23 ... .....
9 0 . .. .. .. . .. 31 9i 33 104

. ... . l 32i 12 24 ....
8 43 .... 2 29 ....... . . .. .. 9 27 101

31 ... 3... 2 59 17»6 11 i 6 12 24.
9 8 3. . ... ... .. ... 1 .2 2 . .3 91 21 96

.. ... ... .. . . ... .... ...... 12 î 20 : 1 2
8 45 *15ý 3 27- ..... 16 91

32 3 .... . .2 . 55'18(- 12 43 12 23.
9 23 1 . . .... .... . ...... .... . . ... ...... - 3 9 11 85.». 3... ... 11 2
8 46 .. 41 22 ... ..... ... . ... .... ....... .... 9 8 79

33 ... ... 3....... 4 48 19- 1 30 12 26.....................
S 91 42 ... ....... ...... ... . . ... + 2 9 8 72

' q> I

9 13... 13
3 4 ... .... . . .

¾ 9 37 .. .....
..... 2.

S 9 12.... 6 0O
3 . . . . . . . . .

5 37 20-6 2 22 12 27..
.. . . . . . . . . . .

. ... , . 2' 49 12i 30 .

.... 6

'36.. ..

kMj 40.. I'...
....... .....

.131 5... 29; 45 32i

9 22 ... 4 15 4

570 4 . . 193 17 297

10 0!.... 6 54 10

340

9 9 66

9 12 60

.... .... ....... ............. 9 19' 55
231 21·6 3 19 12 32 . . .

...... .... . ... ...... .... . + 17 9 28 51
31 51 12 35....

22 -64......1... .. . . .. .. ... . 4
6. 4 26 12 311.. .......
. . . . +10 9 51 46

23-6 41 571 12, 29! .
23 .. 6 . .. 2'.. ' . .

I......................

47. .. 8

193

41 ..... 13

5...... 431
+360
f7 91

25 13

[1891j

+36
56 186 41......

0 .......... 9
56

51 12 27...
3

+178
34 707 42 ....

0 -164
34 + 14'
53' 12 25 .... 1

- loi

131 24 1060

9 22 75·71

565 32 4071

9 55: 71-42
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APPENDIX 13.

TIDAL FLUCTUATIONS, ETC.,

C 1 A Mi P L A I N.
DURING A COMPLETE LUNAR MONTH OF THE HIGH WATER SEASON

OF 188S, VIZ., MAY 2, TO JUNE 1.

TABLE XVI.

WEEKLY SERIES OF GAINING AND LOSING
TIDES, Nos. V, VI, VII, AND VIII.

8k-22i
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APPENDIX 13.
TABLE XVI.-Tidal Fluctuations at Champlain during the High water season of

1888, viz.:-fron quadrature, May 2nd, to quadrature, June lst.

DIRECT REsiUTs or TimAL OBSERVATIONS, &C.

be

9

10

:11

12

13

14

15

H. w. 129 56
Totals 14 tides. ......... .... 51 28 121 12 171!

14 H.w W î..41,8 8 39
Means do. .... ... . 3 41 8 39 12

14 L.W.

-+28 736311-02
5 .... ...... 15-02 1369304-02 14-64 314

58 743 296 (00
+ 9 53 22·22

16 ........ .. ... 107 097 21·72 1 05 22
-15 53 21141

N.B.-Maxima in whole linar month indicated b a star, thus :* and minima by a circle, thus":
t Longitude, Ga 1on's wharf, Champlain 72° 20 4h. 49111. 20s. 0·2009 of a day west of Greenwici.

Moon crosses t e equator.
Moon in apogee, May 9th, at 8h. Om. p.m.
New moon (Quebec), May 10th, at 8.24 p.n.

342 [1891]

A. 1892

Hih Tinie, ...-
High Eastern ·1 bcand low Standard.8

waters ob-
served z z r

each civil z
day.

H. M. or H. i. H. M. H. M. Min Min Feet. Feet. Feet. F et. Feet. Min
P. N.

'May 5 .. w.† 3 0 . 9 0' 13 10 . . 21-07.. .

VMay w 7 10 A.. 4 10 ... + . . 11 °20 21·90 83 ...... 21-48 94 ..
do 5 L.w. 3 20 M. ..... ... 8 10 11 51 .... 901 20-95 '95. .. .29
do 5 H.w 7 1 rP.M. 3 41.... ....... .... ... 65 21·91 96 21 40 '92 ....
do ( L. W. 4 23 A.M..........9 22 12 54 . 20 20'94 ...... 97 .
do 6H.w 7 55.. .. ... .A .i . 1 42 21-70 76 .... . 21 27 '85....
do 6..w. 4 231 P . 8 28 11 57 .... 75 20'77 93.3
do 6H .w! 7 52 P.Mî. 3 29) . .... .... . 6 21-47 . 1 14 82.
do 7 Lw. 4 451A.N . .... ... 8 531 12 41 ... 40 20 -67 . .... 80 19
do 7, H. W 8 33 A.. 3 48 .... ... ..... ... +16 45 21 -52 '85 . 21 11 85 ...
do 7'L.w. 4j 55 P.M. .... ... 8 22 12 25 .... 751 2070 .... . 82 . 15
do 7;H. w 8 58 P.M. 4  3 .... ... . . .. . 45 21'O, ' 90 21 20 89W. . .

¾ do 8!L.w. 5 30 A. I. . 8 321 12 .... 41 20 -80,. 80 . . ...... 26;
4 do 8

1
H1.wi 9 71A.M. 3 37... .... ..... -00 60 21-84 1 04 ...... 21 30 93r . .

do 8 i.w. 6 18 P.M....... 9 11 12 41 .-.. 40 20'87 . 97 .....
do 81H.w 9' 48 P.M ' 30 . ... . ... ... ... .. . 5 21'74 -87 ... 21 39 97 ....
do 9 L.w. 6 33 A.M. 8 45 11 47 .... 401 2094 . 80 28

H.do 9H.w 9 35 A.MN. 3 2 ... . .. . .... . S... -31 30 22,14 1-20 21 -53 101
do 9 L.w. 6 58 P.M........ 9 23 12' 32 . 4 211. 1 04 ......
do 9H.w'ý 10 7 P.M. 3 9 . ... 74 22.10 1"00 .... . 21 -75 1 . .a ...
do1i. w. 6 43 A.M.. ....... 836 12 43 .50 21'22 . 88 ..... ....... 58
do 10 11. w 10 50 A.M. 4 7... . . ..- 7 42 22-94 1*72 ... . 22'13 1 29.
do 10 L.w. 6 40P.M........ 7 50 12 0. 27 21-75 . 119.......... 3
do 10 H. w 10 50iP.M. 4 10 ... ... .... .... 40 23-08 133.. 2255 134....
do 11 L.w. 7 30 A.M. .... ... 8 40 12 0 .... 83 22-00 .... 108...... ... 50
do 11 H. 3 20. ... 20 61 23-73 1·73 .. 22-80 1-36...
do 1l 7 3030 .. .. . .4 2 55 2222... 151....... 30
do 11 H.wl 11 20 . . 3 50 .. . ... .... .. . .. 82 23-35 1-13... 2297 1·31 ...
do 12 L.w.1 7 40 A.M. ........ 8 20 11 40 .... 60 95 . ... . . 30

.... . ... .... .... .. . . . . ... 22 -40 ..
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APPENDIX 13.

TABLE XVI.-Tidal Fluctuations at Champlain during the High water àeason of
1888, viz.:-from quadrature, May 2nd, to quadrature, June lst.

DIEe'T RESULTS OF
li>AL OBSFRVATlONS-(COi muid).

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

ANI) "L'ANNUAIRE DES MARÉES."

Diurnal Inequalities.

a. ~ >

a;I

Min'.%line 'e t! t t

Eastern standard civil
tines of meridian
passages iimediately

receding observed
iigh waters, with cor-
responding ages and
phiases of the moon.

Upper Lower
pîassage. passage.

s .z

'e'- ~

a.
'e

"0~~

a;

H. M. H. M. H. M. H. M. H. M.

+

o ce

L2

'Min. H. M. " -
2

..................233..

50 79010-12 .... Il...1129........ 7 41
0.01 ... : -08 02 ...........................

72 63 .... 001.... .... 10 58 8 3.....243 6
021 13 07 ..............................

54 0-17 .... ...... 11............2.
0 23 ... 13 03 ..

25 44.... 0 10 ... .. 5 S 47.... . 53 8
005 .... ·03 03...

31 16 003 ... .. 1125....... 8 8
008 .... o9 04 .. ......... ..........

10 16 0-10....... 1129 29.... 263 8
0-24 . 10 04 .

39 32... 007 . ...... 1 1 7 . 9 9
010'. . 0 04.

26 54 .... M 07 .... . .. *11 38 10! 10. . 273 9)
10440 . 14 .4. .

38 45 0 1l64 10 31
0-04 22 15

47 11 .1... 12 . ..... . 10
084 38 13 ... ..............

46 43 0 53 il.. 36.... .10
. 14 . . 42î .05 .......

50 O . 25...... ... 11 5 11i 35.... .. 2) 1l
0 651 25 '02 . .. .

00, 30 . 0·2 .... . .. 10 53..... . 1j 57.... 10
. .. W38 ... 17 . ..

20 50 .. 018 . 1. . 1 12 2 ........ 06 
... . 0 0 ... 25 03...

508 54041 072132 480-74 157 54 71 16 li 46 .... 127

3i 31 1-2 Il 17 l i 1 4.. .. .

t. ..

[1891]

10 . .. +*33 1029 44
.. *12 41 .. . .. .. . . . .1i

51.... .... . . 10481 46 9
12ý 37 .. .. .. [ .. . .

28 .. 19 11 3 49
.. 12 '32..............
0 ... ... 11 13 53 10

12 27 . I .
27 ... ... .ï- 2! 1119, 57

12 25 .
52 .. 11 23 61 11'

12 22 .. ... ..
14: .. ..... - 8 *11 24 6i

12 20 .
34 .... *1124 69 1

2 .12 18 .
52 ... 14 1121 72

. 12 18 . .. ..
10.... .. ..... 1118 75 13

12' 1 ..

12 17 8
43ý .... .. 11 8 80 14
.. 12ý 15 . .. . .

58 ... *1<94 11i 1 81
.. 2 16 .. . . . . . .

14 t 1054 82 15
.

12
î 15 . ... .

+54
59 173 1 .... 15557 912

58
18

9 12 23  111 8 65-14
15

343
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APPEN DIX 13.

TABLE XVI.-Tidal Fluctuations at Champlain during the High water season of 1888,
viz. :-from quadrature, May 2nd, to quadrature, June lst.

DIRECT RESULTS OF T1iAL OBSERVATIONS, &C.

High
8 and low

waters ob-
b selved

each civil
day.

i *

May!2'L.w.

Mayl2 H. W
do 12 L.w.

16 do 12H.w
do 13 L.w.
do 13 H.w
do 13 w.

17 do 14 H.w
do 14 L.w.
do 14

1
H.w

do 14 L.w.
1% do 15111 w

do 151 L.W.
do 15'H
do 15'L.W.

19 do 16 H.
do 16 L.w.
do 16 H.w
do 16 L.W.

20 do 17 H. w
j do. 17 L.W.

do 17 H. W
do 17 1.w.

21 do 18 H.w
do 18 L.W.
do 18H .w

.Îdo 19 L.w.
22 do 19 H. wV

do 19 L.w.
do 19 H.w]

Eastern -î
Standard. _V

o o

'Ni..

H. M. or H. M. H. M. H. M.IMifn

140A.M. . ... ... . ...- 23

U40"%.11.1 320 .. -3740l P.M ..m. 8140, 12 47! ....
1147 P.M. 4 7.
8 5 A.M. 8. 18 1148 ....

t11-35A.M.i 330'. ... .. * 42
8 P.M. ... 833 1220 ....

1155p.M. 347. .. .. .. .. ....
843A.M. .. . 848 1153 ....
1148 A.3.! 3 5 .... -22
940 P.M. . 52 1235..

+1223A.M. 243.. . .....
945A.hiM. ... 922 1242 ....
1 5P.M. 320 ... ..... ...+17
932P.m. .. .. 827 12;25 ....
130 A.M. 358'... .........
930 A.M. .. .. 8' 0 12 8 ....
138 P.M. 4 8 .... 2...:-2

10 50 P.M. 9 12 12 40 ....
2 18 A.M. 3 28 ... . .. ....

l023A.M... .. 8 5, 12127 + 5
2 45 P. M., 4 22............

1215 A.M.I.. .. 930 1228 ....
3 13 A.M. 2 58. ... . . .

11.33A.M... 8 20 12'20 ....
3133 P.M. 4 0 . ... - 5

§1 5 A.M. .. . 9!32 12 25 ....
2 59 1

350 A.31. ..
12 53 P.. m .. 8155
4 50 P.. 3 57 ... .

H.W. 95 18:
Totals 15 tides. ... .55 36 12134

.. w. 130 2+121
142 2'

15 H.w .
Means do........ 342 841

14 L.w. 

Min

35
118
53
50
28
38
76
25
37
30
27
35
23
56
64
45
95
80
75
77
97
72'
75
50
45
45

1 2 5 2 . . .. 6 0 1
.. .*+52 40

4 74 8201
173 50 ... ....

94 781'

÷25 55
1225 .... ....

-19 56

>-

Feet. Feet. Feet. Feet. Feet.

* , s . . , . . . . . . . .

'22 '40 ... . . . .. ... .... ....... . .
24-05 1-65 ... -. 23 -221 1 ý28I... 20
22'-75 ....... 1-30 .. . . . . . 47ý ...
23·99 1-24: ........ 23-62l 1 *24 ... 22
23 ·*25 . ... ., -74 ........ ...... .37l .
24-92 1·67 ...... 24-07 109 ... 15
23·80 .. . . · 12 ..... . . . . . 17[..
2460 80 ........ 243 1 .
23 87 ....... 73 ........ .... 42 ...
25-43ý 1-56 ........ 25 64' 1 04 ... 64
24-361 .... . 1 07 ...... . 2. . ..
2--12l 76 ... .... 24·971 86' ... 30
2471. .. 41 ................. 3...
25 87 1116 .. 25- 19 81... 55
2475 1...... 02 ....... ....... 38.

250 -65! .. 2.5'27 i 85.. 27
24 871 .... ..... 2 ....... 10 ...
25-77 9 .... 25-291 74 72
2 3 89 . . 80 ... ... ........ 40 ...
25-61 -64 .... .. *2531 '70 ... 67
24-93 ... 28 . . . 54 ...
25- 62 -69 ... . ... . 25-2 '63 . .. , 85
243 79 ......... ..... *84.
257 ....... 25·07 '8 . 7024-73f .. . 44 .... . . . 621 ..

25-47' 74 2 429 9 .53 72
249-67 . 80.. .. 6.7... ... .7
24·81 14 24-91° '48 37
24-6 . ° 1 . . 4 .
25-47 81 . 24·96 '52 ... 15

377-40ý
........ . 13-75 10·68 3710 .12841 621'666

363·-651

25-16 '
2.. 0-92 0-76 24'74 03 0 44 44
2424'

N.B.-Maxima in whole lunar nonth indicated by a star, thus: *, and minima by a circle, thus
tMaximum diurnal inequality in low water levels - observed=0-55 ft.
'Moon's N. declination a maximum =21°8'.
§Moon's first quarter (Quebec), May 18th, from 6h. 05m., p.m.

A. 1892
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APPENDIX 13.
TABLE XVI.-Tidal Fluctuations at Champlain during the Hligh water season of 18ý8,

viz.:-from quadrature, May 2nd, to quadrature, June 1st.

D1cT RESULTS OF TID)AL OBSERVATIONS- RESULTS BASED ON DATA FROM
Co idL OET) NAUTICAL ALMANACntinued.) AND "L'ANNUAIRE DES MARÉES.'

fEastera standard e
Diurnal Inequalities. civil times of meti-

dian passagesi iml-, ;i .

Smediately reced-
0i.g observed high

I~waters, with cor- M
responding ages I-~ -z b
and pIasfs of the 1 3

32 -5 . . e

Feet. Feet. iFeet. Feet. H. H. N'M H . m. 1 f H . M. H.~ Min H{. V.

. ...3 ..... . ...... .......

... 1.... .......... 1. .. ..
.0 -8 .. .... 1 27. . .1 . ..... 047 82

. .. . 0 -3 . . . .35 3 3» * , , * *

7 ...... 0 3 015. .. .... . ......... ....... 121
... .·5 0.. ........ .... .10 22 .. 12. l8

17....... 0..2 1 i
. . 3 .... .. 0 110

17.9 ..... 1·02...

32 .. 05.. . . 00.... ...... ... .. ...21f * 9.» 10 31
. 0-1 ...... . 0 30............ ...1 1 87 ... 0:35...-.... 9 0 2153 .... ........ 1216..i ... 1023 80 lNf

3022 0051... .. .. .. .... ...... .. 0 0 .1.... . 00 ....... 9 30. 8 1114 . 1 0 14 8

12....8010 .

0· 3 013 0 » 12.. ....
3 . 0- 1 0. .. ...... ................118..........

0 10 . .. 0 .. 0.. .......
3....... 0- .0 . 0 4 .3 .. . 0 1 ... .. 32 '.. 0-01 . ... . ..........

. . 22 .. · 6 .. 4. .3 1

. 0.10 ...... 9 25........4

03 ... )00 0011 12186..f. . ... .
200~ ..... .... 2,9.... . . 5! ~ 11'0 ... ..+ 6 3 0 1. l
2 fb > 05...... 00 '4 ... ...... ...... 5'....... 123'. ......

1 ...... 10....

0.61 00 0 i13.......0'i 0»7.... ......
2.. 10 1.. ... . .. .... 4 1 2 22 43 6

cii i e f me2 i-

5 608. 288.. 254 09214 ... 25 0< .039 .f5 8124 .. ...99I îo

24~ )43I 021 0 0'07 9 9 3 5 .... 133 22 . ... ....~ 71

0dia p im -1

f II. I f. 1 . .

2 ~ ~ ~ ~ ~ ~ eitl preced-:;l 4 1 .. +2!943 4

356~ ~ ~ ~~ n obsrve high5409 193 2ý08

18 ..... 1 4 .... 9 1 24 . 4 ,9 1

.... 4 .108 41 10.. . .

. . .. 103215 .... .. ..

24ý 1) 431 0-21 -18ý 0-18 ... .... .. .. ý .... - .. 3-61 ý2 ý. ..1 958 7 1

[1891] 345
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APPENDIX 13.

TABLE XVI.-Tidal Fluctuatiors at Champlain during the Low water season of 1888,
viz.:-fron quadrature, May 2nd, to quadrature, June lst.

I)iRECT REstîrs or Tomat OBSERVATIONS, &C.

* z

Time,

'Finie 'lgl Q,
h Eastern -te

and low Sanar. m
wVaters ob-

served z 4
CIeach civil

day.
>

H. M or H N H M H. M MiN Feet.

May19 I.w 45 M . .. P. *-52 .. . -2547

)do 20L.w 2 0 A.M . . 910) 1250 .... 100 24 73
2 do20 i.w 540 A.i. 340 ... .. . .. .... 100 2.510

do 20 L.w. 22OP.M. . . 8 40 1230 .... 41 24 60,
do 20 H. w f; 10 P.1. 350 ... . . 2 120 25-00
do 21 1..w. 210 A.. . 8 0 1218 ..... 52 24*40

*4 do 21 H.w f 28 A.. 418 851 24 90
do 21 r.w. 310 P.M. .. . 842 12 2-5. 40 2433.
do 21 H .w 6 53 P.M. 3 43 ... .. + 15 45 24 97
do 22 L.W. t 335 A.M. 8 42 12 40 ..... 45 24-15

2 do 22 H.w 7 33 A.M. 358 50 24"95
¼ do 22 L.w. 4 18 P.M.. 845 1232 ..... 50 24 17

0 do'. H. w 8 5 P.. 3 47 + O 70 2487
do 23 il.w. 4 37 A.M. 832 1218 . 65 24*13

6 o 23 H.W 8,23.M. 3 46. ... .. ..... 23 25-20
Sdo 23 i.w. 513 8. .. 850 1250 .... 7 24-131.

do 23 H.w 913P.. 4 m .0 25101
do 24 i.w. 558 A.M... 845 i 5 45 24 16

27 do 24 i.w 9 8'A.M. 310- .... .. .. .. 25 25·45'
(I do 24 '..w. 6 0 P.M. .... 852 1222 ..... 96 24-20,
do 24 H.w 9 30 P.M. 33  ... .. .. - 28 54 25-25
do 25 L.w 6 20 A.M. 85 12 0 ..... 80 24-13.

2t do 25 H.w %V 9 301
A.M. 310 . .... .. ..... 60 25·65

do 25 ,.w. 7 0 P.M. ... 930 12 40 .. . 55 2415!.
do 2 H .w 10 10 P.M. 3 10'. . . . . . . . . - 30 60 25-30
do 26 l.w. 6 40A.... 830 il 40 ..... 80 24-071

29 do 2$ i.w 9 50 A.M. 310 .. .. .. O . . 70 25'81'
(do 26 1.w. 7 30 .M. 940 1320 125 24·20.
do 26 H.wý il 10 P. m. .3 401.......... + 10! 60 25-171

H.W. 11743 65 872 352-72
Totals 14 tides.. .... . ..... 50 52 123 28 174 20..... .... ... ..

14 H.w.
Means do

14 L.w.

L..w. 66 51 + 25; 949

.. 338:

339-55

16 80 25 19
.49 12.27

+ 8 68 24 25

-

Feet. Feet. Feet.

-Z
-e

Feet. Min

'74 ... .. ......... 17
..... 24 92 51

S W). ... .. 10

40 .... .. 2475 50
...... ·60 ....... .... .. 28

-50 ........ 24-6W; 58
.... .. "57 ..... .. ... .. 35

64 .. .... 24'59 71
.. $9-2..................15

80 ....... 24 55 ·78 ....
.. . 78 .. . . . . . -11

0 ... ... 24·59 '82
.. . '741 .... ..

1· 7 .... .. 2 - 2 - 6 . .
1·07..... ........ 14

-97 2468 107
94.. ..... .. 10

29 ........ 24-75 1-13 ....
1,25 ..... .. ... ..... 40

1 05 . ..... 24-79 1·24 . .
1·12 . .. ........ 20

1-52 24-80 1·32 ....
1" 50 . . ...... " 0

115 . . . 24·821* 1143 ....
.. . 1·23 ..... . . ... 0

1-74 . .. 24·83 1·39 . .
. -61 ....... .... .. 3...... ' * i 30

2482 140

12-17 13 47 346 17 13*84 231

0*87 96 24 73 0 -99 17

N.B.-Maxima in whole lunar norath indicated by a star, thuts: * and minima by a circle, thlus:
t Moon after crossing equator.
+Moon in perigee, M ay 25thi, at 2 p.n.
§ Full noon (Quebec), May 24th, at 8.40 a.n.

A. 1892

3 46 [1891]
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APPENDIX 13.
TABLE XVI.-Tidal Fluctuations at Champlain during the Low water season of 1888,

viz.:-from quadrature, May 2nd, to quadrature, June 1st.

I)IREcr RESUILrS oW Tii )AL ()BSERVATION.S-
(Continuied).

RESULTS BASED ON DATA FROM
NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MAREES."

Eastern standard
civil times of me-
ridian passages
immnediately pre-
ceding observed
high waters, with
Icorrespondimgages!

ï and phases of the!
o0on.

t. Feet H. M. H. M. H. M.

I I
.... . ... . ....7

03 ... 04 O0 657.........
30 20 013 0..... ......

010.... '17 . 723
40 12 0-20 1047. ...........

. 10 ...... 09 08 r 48. .....
42 7 .... 0 17 40....106

. 007 ...... 07 13 814....
0 15..... 0-18 .103...........

0 02 ...... 04 07 840.........
3 8 .. . 10)3.............11

0-08..... 04 04..............
3 14 0'04 ... 10'58f

0·33 . 03 14... 1)3i..........
18 32 'W 0 .... ......... 1

0·10 . M 11. ....... .......
5 5.... 3 . (1 2

33 35 ... .1 13..7.. ...
7 33 .... 0 04 3.

0120 ..... 04 -14...........
2 ..... 007..... ....... !10132......

0-40 . 0 .. . 1127......
40 40 .... 0 0 .- w 3... ......

035 02 1157146
. ... ..51 .....70 000..008 ............ i0J3...........

051 4. ..... 1228,
70 100 3 1.... ... . 1. 61

0 6 4 ... . 0 0 1 . . . . . . . .. 723. .

801010472.... ....

.... ....... .. .. . .. 7 .... ..

410 468 3"62 108 070 10014742 72. 70 38

29 33 26 08. 0-05' 0'071 1033 938 10 5

______07 ..._. 840_..

.~.

-J-

1+

I -

Z

[1891]

A. 1892

Diurnal Inequalitie

Feet. Feet. Fee .H. M.Min. H I

.... 22

.. 23843.....'18.........5 .. ..... 34 53ý .. . . . . 9 5 46 i 23

.1240....................
533. 29 10 10 48

.... .. 1239 ..................
612 ... ... 1024 51 24

'«112 37 .. ..
649 .. . . .. + 21, 10 35 56

12 34 .. .
723. 10 43 62 25

... 12 31....... .. .
7,54,. . . 9 1047 69

.1228 .......... .. .. ...
8 22 ... -1 1048 76 26

.1226. . ... ...........
8481... 1; 1047 83

. 1225 ........ .......
913 ... .. ...... 1044 89 27

... . 1224 .......... . . ..
937 2 10 39 95

1224 4
10 1 . . 1034 100

. 1224 ..................
1025 3 1028 104

.12 23 ..... ....... ... ....
1048 ..... 1020 106 2)

. 12 23 ..... .... .. .. ..... ¾
1111.. + 3 1013 *107 4

117 9 17456 ..... 1471 8 1092
168 i + 63+

r285f f

20 22 1230... . 1031 78-00
+ 12i

21

347
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APPENDIX 13.
TABLE XVI.-Tidal Fluctuations at Champlain during High water season of 1888,

viz., from quadrature of May 2nd to quadrature of June 1st.

DIFeT' Ri.LTS oF TII)AL OBSERVATIONs, &C.

Hi h T

w Eastern -
8 waters ob- Standard - ~

served
each civil Z

day.

H. M. or H. i. H. M. H. M. Min. Min Feet. Feet. Feet Feet. Feet.
P.M.

May 26 H. w. 1l 10P.M. . . + 10 .... .
.... . .... .. . .... ... .. . ...... ........

do 27 L. w. 730 .. .. ... 820 11 40 ...... 80l 24-04 113..............
30 do 27 H. w. 10 50 A.M 320 .. .. ... .. ....... 40 *25.92 *188. 2480 13)

4 do 27 L. w. 8 23 P.m. .... . . .9 33 *13 25 . .. 105 24-16. *176...............4 do 28 H. w., t 1215 A.M. 352 ... .. ... .. + 3 30 24·96 80 2471 134
do 28 L. w. 8 15.. .... . . 8 0 1128 . . 90 23-93 103..............

31 do 28 H. w. 11 43 A.M. 328 .... .. .... .. ..... 40 2569 176 2461 132
do 28 L. w. 923 P. M. ... . 940 1252 ... 65 23-98 . 171.....t do 29 H. w. 12 35 A.M. 312 ......... + 12 45 24*73 75 2452 119
do 29 L,. w. 9'15 A.M.'...... 8 40 1210 .. 45, 23-86 87

32 do 29 H. w. 1245 P.M. 330 ... . .. 44 25-29 143 2434 116
j do 29 L. w. 10158 P.M. .... *103 138. 75 2366 63........ ......4 do 30 H. w. 1 53 A.M. 255 .... .. .... ... + 12 80 24-381 72 2412 111

do 30 L. w. 10 35 A.M.. . . .. 842 11'54 .... 55 23-46! . 92 .
33 do 30H. w. 147 P.i. 312 ... .. ..... 65 24'63 117 2387 9)

I do 30L. w. 11 53 P.M. .... .. 10 6 13 6 ...... 90 23-28W 135
do 31 H. w. 253 A.M. 3' 0. . 28 75 23·80 52 23611 91
do 31L. w. i 8 12 1212 .. 63 23-02 78

34 do 31 H. w. 3 . 40 80 24-00 il 2
June 1 i. w. 12 30 P.... ... 9125 13 1 . 60 22-85 1 ...

do 1H. w. 4,20 AM 350....l.......+ 5*150 23385 84
do 1L. w. 1140AM........°720 1140 . . . 110 22-82 2

35 (10 1 H. W. 4 0 P.M. 4 20 ... ........ .. ..... 80 23-93 111 2320 85
Sdo 2L. w. 140 AM..... 9...940 1238 70 2272A do 2 H. w. 4 38A.M. 2:58,. ... . .... + 18 100 23-23

do 2L w. 11PM.. ..... 837 1230 ..... 90 22'42 81
30 do 2 H. w 8M 353 .... . .. 3.. . .

do 3L w. 1!4M.... 8 37 13 15 . 100 22-25
do 3 H. w. 623.M. *438. . 321 60 22 72! 41 2247 62

. ~ ~ ~ ~ ~ ~ 6 .. .....75 27 5....
do 4L. w. 213 P...... ....... .. .. ........ 20........

H. w. 94115 +110 979 3398
Totals 14 tides. 118 20 +24 50 8 132 55 187 20 .323 1. .33W 81+ 10 9-) 39 1332-501 14-04

L. w. =1421201 - 1193 326 45

14 H. wv. + 16 70j 24·26
Means do .... .. .... 335 8 52 122 ........ 05 109 2375 1M

15 L. w.' O 79 23·32
H . +237 3407 1380'82

Grand totals .... .. .... 208 4 499 9 70720. ................. 5417 5417 135375 5493
tides. L. w - 217 3666 1325·65

57H. w. +115 60 24-22
Grand means do .. ... . 3139 8 45 12 25 . . . .. 0.5 2375 0.. .1

.64 23*27

N.B. -M'ýaxima in whole lunar mionth indicated by a star, thus: * and minima by a circle, thus:
t Moori's S. declination a maxiniul = 2V 411'.
+Maxiininni diurnal inKliiality in high water levels obser%-ed-0'96 f t.

348 [1891]
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APPENDIX 13.
TABLE XVI.-Tidal Fluctuations at Champlain during High water season of 1888,

viz., from quadrature of May 2nd to quadrature of June lst.

DIRECT RESULTS OF TDAL OBSERVATIONS-- RESULTS BASED ON DATA FROM
(Continiuled) NAUTICAL ALMANAC

AND "L'ANNUAIRE DES MAREES."

a Eastern standard z
Diurnal Inequalities. civil times of ne-

ridian passages i -iz
immediatelypre- * Cr d 0
ceding observed
highwaters,with C -£

a) e o rr e s ponding M i
ia es and phases >

,c Z ~of the moon. 0 0
cI bc

Min Min Min Feet. Feet. Feet. Feet. H. M H M H. M H M.HM

.. .. -1 
3 . H . M M n

2.. ... ........ . ........... 1
.. 16 ... . . .. . ..

...... -7.... 02........ .. ... ....... ......... 1224.........
73 105 12 . .. 921, 129 ... 1135 ... ........ 959 106 30

32 ........ *96 .... 09 -05... .. 166... .. 1223 ....
93*117 .... 23.. ... 1016.. 159. 11. 3 959 104i

24 -73 . . 1 ·. . .. '..............1224.
100 84 . ... ....... °913 2 30 .......... ]22... . . 952 1l 31

.... .... 9 .... 09 ·13 ............ ...176.... .. .12241..
60 42. 12 ... .... 936 259 .. 1246..-' 3 9 47 96

18 ... ... 5.... -18. -03.... .... .. ..... ... ..... .. 1223.
.. 93 58 . . 20 ........ 9ý17 3ý28 ... .. . . 1 9 . . 941 91 3*,

2 ... . ... . .. ...8 ..... ...... 1223....
91 74.. . 20 958.. 3155.. 12 2.... 3937 8

17 ....... 25 .... 25 12 ... .. ... .. ... .. .... ..... . 1224
.. . 4 72 . .. -8 .. . . . 9 25 4 22:. . .. 156 ... .. . .. 9 34, 79 38

12 .... .... . 83 . 26 · ..... .. 1f 226 .
114 54 . 26 ....... 0 5. 448 .... 222 . 1+ 2 934 72

60 .... ..... -20 . 24 -04... 12 26 .... ... ...... .
73 63 ...... 952 513 ... .. .... 248 ... .. 935 66 34

10 ......... 62 ...... 12 0
3  

20-6 ... .. 1227 ...
125 95 ... 03 . ... 13 3 15 l.. .. + 7 938 60

30 .... .... 50i ..... . 0-5 - 1 . . . . . . . . . 12130 - . . .
*140 58 ..... 410 . . . 0 6 0' ... ;.. 3 I45 945 55 35

82. 70 .... 24 .... 21-6 . 12
.... 63 8  .. 30 ..... 1015 623 417 ... + 17 9 54  51

55 ... .... 21 11. ... . ........ ....... 1235.
0 45 ...... 17 . ..... 1023 645 .... 452... ... 10 481 361

.30.. .. 20 05 .. 22-6 ..... .. .1231
. 47 68. ...... 18 ...... 1..... 117 6 523.+10 1017.46

21.. ... .... .05 ............. .. .... ... .. .. .......... 1229.
. .236f

4771156 943 8·58 2-47 2-35 0-80 139 41 2947 32!47.... 80 0186 41 .... 13719 1060f+120 0 9
i 200 0

+9
32 83f 67f 057 0-16 0»17 0-06 9 59 4 15 441 1417 12i271 ..... 949 7571

3
+178

1729 2 8 162 4 15 22-35 8'56 8-07 3 46 594 56 193 26296 50. 8 16 16 70 7 4 2 .... 589 5.3 4071

+ 14
30 49 42 039 0·15 14 0-06 10 26 

6 55 
10114 . 1419 1225 ..... 10 21 7142

1 1 i i -- 101

§ Moon's last quarter (Quebec) June 1st, from 7h. 53m. a.n.
Maximum diurnal inequality in low water levels observed=0·30 f t.

[1891] 349
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APPENDIX No. 14.

REPORT ON WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND

LACINE, BY R. STECKEL, CIVIL ENGINEER, 24TH NOVEMBER, 1891.

EXTRACT FROM A REPORT
DATED IOTH OCTOBER, 1887, ON

FLUCTUATIONS IN THE LEVEL OF LAKE CHAMPLAIN
ANF AVERAGE

HEIGHT 0F iTS SURFACE ABOVE TUE SEA,
11V

ASSISTANT C. A. SCHOTT,

oj tfe United States Coast and Geodetic Survey.
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EXTRACT FROM A REPORT

DATED loth OCTOBER, 1887, ON

FLUCTUATIONS IN THE LEVEL OF LAKE CHAMPLAIN
AND AVERAGE

HEIGHT OF ITS SURFACE ABOVE THE SEA,
13Y

ASSISTANT C. A. SCHOTT,
of the Unifed States Coast and Geodetic Surr'y.

* * * * * * * *

THE ABSOLUTE HEIGHT OF THE LAKE ABOVE THE OCEAN.

The absolute height of Lake Champlain when in an average state, as measured
by the water gauge at Fort Montgomery between 1871 and 1882, may now be closely
approximated. The following data are available for this purpose. Bench mark on
grist mill at Greenbush, opposite Albany, N.Y., above half tide or average level of the
ocean 4-489 ni. or 14-73 ft.

This result depends on tidal observations in New York harbor, made by the
Coast Survey at Governor's Island, between 1852 and 1879 inclusive (comprising therefore
one and a half revolutions of the miioon's nodes), and on spirit levelling along the eastern
side of the Hudson River by J. B. Vose in 1857-8* and resuined by O. H. Tittman
in 1887.

This saine bench mark was the starting point (level) for the determination of the
heights of the great lakes.--Prof. Paper's C. of Eng. No. 24, p. 608.

In 1882, Asst. Tittman resumed the levelling operations for the connection of
Albany with the lake ; the line started from Albany at lock No. 1 of the Erie Canal,
the height of which he had determined in 1877, viz. ; mitre sill at south-east gate of
lock above mean sea level, 1-873 ni. or 6-145 ft. He then followed the tow-path of the
Champlain Canal to Whitehall, N.Y., and thence carried the line along the track of the
Deleware and Hudson Canal Co.'s R. R., as far as Putnani Station. There a water
gauge and mark was established and connected with others placed at Port Henry,
Plattsburg, Burlington and Rouse's Point. He makes bench mark No. 40, eut in the
R. R. culvet at Putnam, to be 32·536 ni. above bench mark at lock No. 1, the absolute
height of No. 40 is therefore 30-663 ni. and the zero of his water gauge 30-048 n., the
latter being 0-615 mi. below this mark. Simultaneous observations were made by imeans
of these gauges of the stage of the lake surface for 15 consecutive days, 4th to l9th
November, at the hours 8 a.m., noon and 5 p.m.

The zero of each gauge was referred to a permanent bench-mark established near
it. These gauges were each 4 ft. long and graduated from top down'ward.

We have mean water level, 4th to 18th November, 1882, corresponds to reading
0-995 m. on the Putnan gauge, this mean level therefore is 29-053 mn. above the ocean
and corresponds to the reading 0-843 ni. of the Rouse's Point gauge.

*The zero of gauge at Govetnor's Island was transferred to mark onI Hudson River, foot of 18th street,
New York City, by water level.
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This places the zero of the Rouse's Point gauge 29-896 m. above the ocean, and
since the Rouse's Point bench-mark on Chapman's block, north side, is 3-649 ni. above
it, the latter is 33-545 m. or 110-06 feet above the tean sea level. This mark
lias been proposed for an international bench-mark for the connection of the American
and Canadian spirit levels in this region.

According to Asst. Tittman, the Chapman block bench-mark is 1.350 m. above the
level of the heel of loophole of Bastion A, Fort Montgomery which is also known as the
bydrographic bench-mark of the fort, and this hydrographie mark is 2-925 m. above the
U.S. Engineer's bench-mark which is the level of base course of scarp wall of bastion
*B ; the latter is therefore 29-270 m. above the mean sea level.

The zero of the Engineer's water gauge being one and a half foot below this mark
and the average readings of the water level between 1871 and 1882 (vide preceding
table) being 2-64 feet, we have, finally, the height of the average lake level above the
mean sea level 29-618 m. or 97-17 ft.

Pending spirit levelling betweeni the Putnam and the Rouse's Point marks and
further observations of the lake level for a series of years, this result may be accepted as
a close approximation to the true value. i estimate its probable error or uncertainty at
about 0.3 feet (exclusive of uncertainty due to secular change.)

We cáii now also determine the height above the ocean (meantide) of the level of
reference adopted on the Coast Survey charts of the lake ; this level lias reference to a
gauge and mark at Plattsburg, and computation shows that the chart plan very nearly
corresponded to the zero of the Engiieers' gauge at Fort Montgomery (was about 0-02
m. above it) ; this plan of references consequently is very nearly 28-93 or 94-6 ft. above
the mean level of the Atlantic, and is also 0·78 m. or 2-56 ft. below the average level
of the lake, period 1871 1882. * * * *

B. M. AT ROUSE'S POINT, N.Y., O. H. TITTMAN, 1882.

The water gauge was nailed against the dock opposite Chapman's block at Rouse's
Point. The bench-mark is a cross and circle e eut with a chisel into the stone water
sill of Chapman's block on the north side of the building and about 15 ft. from the
north-east corner, as shown on the sketch sent with the extract. This B. M. was
connected with the hydrographic bench-mark at Fort Montgomery. The hydrographie
bench is the heel of the loop-hole of Bastion A. The B. M. at Rouse's Point is 3.6487 mi.
above zero of gauge.

FORT, MONTGOMERY.

The zero of water levels at Fort Montgomery is 1 ft. below top of base course
of scarp wall, at the left re-entrant angle of Bastion B., at the outer end of the lake
postern.

*This samine level is designated by Assi4tant Tittnan " water sill level at the fort."

[1891]

A. 1892

353





55 Victoria. Sessional Papers (No. 8.)

APPENDIX No. 15.

REPORT OF WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND

LACHINE, BY R. SEECKEL, CIVIL ENGINEER, 24TH NOVEMBER, 1881.

PROGRESS REPORT,

R. STECKEL
TO

CHIEF ENGINEER OF PUBLIC WORKS,
9TH DECEMBER, 1886,

ON PRECISION LEVELLING CARRIED OUT IN 1885-86, WITH A VIEW OF ESTABLISH-
ING THE HEIGHTS OF THE FINISHED COPINGS OF THE GRAVING DOCK AT

ST. JOSEPH DE LÉVIS AND THE LOUISE EMBANKMENT, AT QUEBEC,
ABOVE THE ZERO OF THE ORIGINAL STANDARD TIDE-GAUGE

PUT UP BY THE QUEBEC HARBOUR COMMISSIONERS
AT POINTE À CARCY.

8*-23
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GEODETIC LEVELLING, RIVER ST. LAWRENCE.

PROGRESS REPORT.

DEPARTMENT OF PUBLIC WORKS,
OTTAWA, 9th December, 1886.

H. F. PERLEY, Esq., Chief Engineer.

SIR,-To comply with instructions received from you, I now beg to submit the fol
lowing progress report on the geodetic levelling which has been carried on under my
charge since 1885, referring more particularly to the operations performed with a view
of establishing the actual heights of the finished copings of the Lévis Graving Dock and
Louise Embankment at Quebec, above the 0 of the original standard gauge of the
Quebec Harbour Commissioners.

The gauge here referred to is that put up by Mr. Simmons, a former engineer of
the Quebec Harbour Commissioners, on the south side of their Pointe à Carey wharf,
several years previous to the letting of the extensive harbour works now in course of
construction at Quebec and Lévis.

The correct determination of the relative elevation of. the points mentioned, ob-
viously involved the connecting of a series of levels taken on the north shore, with another
series run along the south shore of the St. Lawrence, which river is from î to 1 mile wide
opposite the City of Quebec. This connection could be effected : 1° By measuring sim-
ultaneously, on a calm day, the heights of at least two fixed points directly opposite each
other on the river shore, above the water surface while quite smooth and in a perfect
state of equilibrium, say at high or low tide, or about the time of slack water, or else :
2° by sighting in very clear weather the whole way across the river to targets put up on
firm ground at suitable places near high water mark ; care being taken to place the in-
strument sufficiently high over the water for the line of collimation to clear the densest
of the vapors which continually emanate therefrom, and further, to make the pointings
only when the portion of the atmosphere traversed, would be quite free of smoke from
steamboat or factory chimneys or other sources.

These modes of carrying the levels across the comparatively wide estuary of the St.
Lawrence, it is easily seen, are both attended with difficulties and each has its draw-
backs. Having but one geodetic level at my disposal in 1885, I concluded, that all
things considered, it would be best to take advantage of the complete covering of the
river surface in winter, by a crust of ice several feet thick, over which, though it be in-
cessantly rising or falling with the tide, the levels can be satisfactorily carried from shore
to shore in one sight ; there being in such case no vapors to interfere with the free pass-
age of the luminous rays through the atmosphere, necessitating objectionable corrections
for excessive refraction, etc.

Moreover, in order to reduce the chances of making errors of pointing, etc., to a mini-
mum, I further decided, with your approval, to effect the crossing on the contracted part
of the St. Lawrence tide-way between the mouth of the Chaudière River and Cap Rouge,
some seven miles west of the River St. Charles, where the distance between the high
water marks on opposite shores is less than one-half mile, and where the winter road
kept open every year across the ice, affords an easy and rapid means of communication
from one shore to the other.

This course necessitated the levelling of seven miles on the north shore down to the
Louise Dock, in a direction nearly parallel to that of the projected continuous line to be
run on the south shore of the St. Lawrence.
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During the last days of March, 1885, I made several attempts to level westward
along the north shore from a bench-mark (B) made at the base of the cliff, near Cham-
ber's Cove, above Victorig Cove, to another bench (A) made on the rock, near the
point selected for sighting across the ice, to the foot of Basile's Hill. Owing, however,
to persistent unfavourable weather for nearly a whole week, and the time at my dis-
posal for this work being unavoidably limited, I had to leave Quebec after having suc-
ceeded in completing, on the 3rd April, only one set of observations, viz., that from the
north to the south side of the tide-way.

The atmosphere was quite clear and calm, while the observations just referred to,
were made, and the distance from level on north shore to rod on south shore was mea-
sured twice on the ice with a correct tape line ; being found to be 2,852 ft.

As to refraction, I adopted the value of the coefficient n given by the celebrated
Russian astronomer Strüve, for valleys, viz., 0-085 ft. instead of that used for general
geodetic levelling purposes (0-0625 ft.), so that the correction applied for curvature and
refraction to the reading across the river was calculated by the formula :-

d2  .83d 2

n = (1 -017) 4] -94 -000-000-020 d 2 instead of 0-000-000·021 d' in

feet, where r denotes the radius of the great circle of the earth in the plane in which the
observations are made, and d the distance, level to rod in feet.

The results of the computations made in connection with the winter operations of
1885, went to show that the coping of the Louise embankment stands 24-038 ft. above
the 0 of the Quebec Harbour Commissioners' old gauge, south side of Pointe à Carcy
wharf and the coping of the Graving Dock, Lévis, with top at a mean height of 24d14
it. above the sanie zero, o say 0-1 ft. higher than that at Quebec.

Now, besides the heights of the bench-marks, copings, gauges, etc.; the elevations of
the high and low water surfaces of some flowing and ebbing tides had also been estab-
lished in 1885 at several points on both sides of the estuary, from the Lévis Graving
Dock westward up to Basile's Hill.

Upon examining the geometrical loci of the summits and troughs of the fluvial tide
waves thus determined, I found that all these curves pointed to the existence of a greatei
rise in the stream at high and low tide going from the Quebec Harbour Commissioners'
Pointe à Carcy wharf to the Graving Dock at St. Joseph de Lévis, than that which was
shown to have taken place from Victoria Cove, opposite the narrow gorge through
which the outflowing streams of tide and drainage water rushes with great force, to the
said wharf at Pointe à Carcy. I was aware, of course, that being unprovided with
special boxed-in gauging apparatuses with pointers and verniers, and owing to the swells
raised by steamships .and'other craft, etc., it could not be expected that the observed
elevations of the water surface would be absolutely correct, still, as a rise however small
in the water level in the locality referred to, could not well be accounted for, I became
apprehensive, lest the connection of the regular permanent bench-mark (LXV.) on the
south shore, near high water mark, with the turning point established here on solid
ground for use in levelling across the river, was imperfectly made, on account of the
operations having had to be done on soft snow and ice across a gully or bay wherein the
tide might have been at work unnoticed.

Under the circumstances I considered it prudent to suggest, as you are aware, the
desirability of checking the results of the winter crossing by means of simultaneous
observations from both shores, with two good instruments placed as nearly as practic-
able, so that their lines of collimation would traerse the same strata of air, when sighting
across the water. With your sanction, a second geodetic or precision level was ordered
from Messrs. Fauth & Co., and in July last the levels were successfully crossed ovdr the
St. Lawrence at two points, viz., at Basile's Hill and at the Queen's wharf, opposite
Quebec city.

The close agreement of the results afforded by these crossings in connection with
the land levelling leaves now no room for doubting the accuracy of both the field opera-
tions and office computations performed ; the figures will prove more convincing than
any words I might venture to add in their support.

[1891] 357
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In the annexed abstracts of results the elevations are all referred to the approxi-
mate mean level of the Atlantic Ocean, as determined by me at Quebec in 1882, taking
as a basis the tidal observations made at this port under myodirections in 1876, 1880
and 1881, this datum* is 9-76 ft. below the mean tide level adopted by the Royal En-
gineers in 1864 for their contoured plan of Quebec and environs.

It may not be out of place to bring to your notice, in this connection, the propriety
of having put up in a permanent manner at least one self-registering tide gauge, of
approved construction, on the Atlantic coast, and another on the Pacific coast, with the
main object in view of making accurate determinations of the mean level of the sea in
Canadian waters. The cost of attending regularly to these gauges, if properly located,
would be comparatively small.

There are at present in the United States four permanent tide stations, viz., two
on the Atlantic and two on the Pacific coast, besides niany temporary ones where self-
registering apparatus are used.

Pending the establishment of similar stations on Canadian territory, our system of
geodetic levels should be connected with that of the United States C. and G. Survey,
at one or more convenient points, in which case the mean sea level as deduced from the
tidal observations made at the North Haven station in Maine, or the Sandy Hook,
N.Y., station, could be adopted as a plane of reference in lieu of the approximate sea
level now used temporarily as the best available rational datum. By referring to the
abstracts appended hereto, it will be seen that the land operations performed between
the Louise embankment at Quebec and the Lévis Graving Dock afford the following
results when taken in connection with the crossing made in July, 1886, at the con-
tracted part of the river, opposite Basile's Hill, viz.

Elevation above
Elevation above aof Q. H. C.

*daturn. gauge, South Bide
Pointe à

Carey wharf.

Feet. Feet.
1. Top of coping Louise enbanknent, near junction with timber break-

water........ . .......... ........ ........ .... .......... 26 0177 2403
2. O of Quebec Harbour Commissioners gauge, north side of Pointe à

Carey wharf. ....... .... ...... . ............ .... 0585 10038
3. Lower atone Step of rear entrance to Quebec Custom House, found in

1877·78 to be 22·73 ft. above 0of south aide gauge... ............ 24 -$W1 22674
4. Coping of Graving Dock, Lévis, mean between elevations of north

and south enda..... .. ...... ................................ 258M 7 2385
5. 0 of gauge at Graving Dock, 1lth Oct., 1885. ....................... 68 1341
6. Nail driven by Kiniple & Morris into elni tree on north-east aide

ofdock,1875....... ...................................... 24 7161 22737

Fluvial tide ware, 12th October, 1885.

1. Summit of high water, 9 a.m.-
(a.) At Graving Dock, Lévis...... ............... ....... ..... 15-779
(b.) At Quebec Harbour Commissioners' gauge, South side Pointe à

Carey Wharf ........... ......... ...... ................. 15929
(c.) Rockette upper wharf, Victoria Cove... ... ... .... .... .. 15-848

2. Bottom of trough at dead low water, about 4.20 p.m.-
(a.) At Graving tDock. ..................... .................... 2·289
(b. Pofteà Carcy..... ..... ................................ 2-404
(c. Victoria Cuve....................................... . .... 2-248

3. Summit at Harbour Works, about 9.05 p.m.-
(a.) At Graving Dock... .... ................. ........ ...... 17-589
(b.) At Pointe Carey............... .. ................. .. 17-704
(c.) V ictoria Cove.................... .................. ...... 17-348

* The datum plane here referred to is 2 ft. below that subeequently adopted for reasons set forth at
ength in Note A, Appendix No. 21 to this Report.
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These elevations of the high and low water levels of the incoming and outgoing
tide waves, indicate that at these extreme stages of the river, there was a rise of
f rom 0-08 ft. to 0-36 ft. in the surface from Victoria Cove to Pointe à Carcy and thence
to the Graving Dock, a fall instead of a rise as per winter crossing.

The following are the mean and probable errors by which the results of the 18-53
miles of land levelling performed between the Louise embankment and the Graving
Dock, are effected as found by actual computation, viz. :-

Feet.

1. Mean error for whole distance ........................ 0-0373
2. Probable error for whole distance .................... 0·0252
3. Mean error per mile ............................... 0-0086
4. Probable error per mile ............................ 0-0058

It will be seen by referring to pages 5, 6, 16 and I7 of the Appendix, that by
applying in all the computations the usual corrections for curvature, refraction and
irregularity of collars, instead of assuming that the corrections required for the back-
sights are exactly compensated for by those of the fore-sight, or vice versa, which is
truly the case for simultaneous observations made in opposite directions at equal alti-
tudes the difference which obtains is for the upper crossing at Basile's Hill but 0 -0019
feet and for the lower crossing at Queen's Wharf only 0 0037 feet.

I may here remark that after the river crossing were completed, the irregularities
of the collars as well as the mean value of a division of the micrometer head, were
carefully determined for the new level (No. 2) and found to correspond respectively to
0 -014 micrometer division and 2 -22 seconds, the inequality of the collars was also
tested anew for level No. 1 and found to correspond to + 1 -1 micrometer division.

[1891]
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C
By crossing directly from B. M on the Queen's store on Champlain St., Quebec, to

H
C

B. M. at the foot of Couture's Hill, Lévis, and proceeding to the Graving Dock the
LXXI

mean elevation of the coping of the latter is found to be 25-8365 ft. ; or only 0.0008 ft.
C

greater than that obtained by connecting B. M. with the crossing at Basile's Hill along
H

the north shore and coming down on the south shore to the dock.
Moreover, the maximum variation of the difference of level between the outside

plates on the opposite shores derived from a single set of corrected observations, from
the mean results of the four sets with corrections omitted is 0.0342 ft. for the upper or
Basile's Hill crossing and 0-0497 ft. for the lower or Queen's wharf crossing (see pages
.5, 6, 16 and 17, Appendix).

In the short season of 1885, August to October, besides connecting the Basile's
Hill crossing with the Louise embankment, Quebec, the proposed continuous line of
levellings along the St. Lawrence was run on the south shore from the Lévis Graving
Dock up to Pointe Platon; section No. 5 being levelled going eastward from St.
Antoine to St. Joseph de Lévis, and 12 miles of section No. 6 run froin St. Antoine
westwardly. The total distance levelled over in 1885 was 51-35 miles, the computations
have all been performed for this distance, and the season's work proven to come up to
the generally accepted standard of accuracy.

In 1886, the gaps which remained in the continuous line between Pointe Platon
and La Baie have been filled in by the completion of two and a-half intermediate sections,
viz. : the upper half of section No. 6 westwardly from Pointe Platon to St. Jean des
Chaillons, section No. 7 westwardly from Bécancour to La Baie du Fèbvre and section
No. 8 eastwardly from Bécancour to St. Jean des Chaillons, so that the continuous
levelling on the south shore is now completed up to a point about 4 miles west of
Sorel.

In addition to the observations just referred to, levels have also been taken from
Chambly to Longueuil, on the post road, with a view of connecting the system along the
Richelieu with that proposed to be carried out along the St. Lawrence, for verification
purposes.

The total distance levelled over, July to November, 1886, is about 80 miles; besides
the levelling operations that have been performed, the elevations of the river surfaces at
various stages have also been observed at several places and recorded.

The office computations required in connection with the field work done in 1886 are
now being prooeeded with in the usual manner.

I have the honour to be, sir,
Your obedient servant,

(Signed) R. STECKEL.
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APPENDIX No. 16.

REPORT ON WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND

LACHINE, BY R. STECKEL, CIVIL ENGINEER, 924TH NOVEMBER, 1891.

ACCOUNTS

SHIOWING TIE

GREAT DAMAGE DONE TO SHIPPING
AND OTHER PROPERTY IN TE

IÀRITINE PORTION 0F TRE ST. LWRENCE
BY

HIGH SPRING TIDES

DRIVEN UP THE ESTUARY BY NORTH-EASTERLY STORMS IN 1873
AND 1884.

From the Quebec Morning Chronicle of 31st March, 1873, and 5th and 6th November, 1884.

A. 1892
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QUEBEC, 31st March, 1873.

HIGH TIDES.

Yesterday morning under the influence of the spring tides, the river rose to an
extraordinary height, overflowing the wharves and flooding the cellars of the houses
in the lower portion of the city.

The ice was lifted above the level of the wharves and 8 inches of water covered the
Finlay market. In St. Paul street and St. Roch's the effect of the tide was severely
felt by residents whose cellars have become wells.

Some idea of the height of the tide and the extent of the overflow may be formed
when we state : that the cellars of Messrs. Lemesurier & Brouard, St. Joseph street, corner
of Grant, are three feet deep in water.

The ice bridge was somewhat shaken by the combined influence of the tide and the
high wind of the previous night and a large portion of it carried away, between the Is-
land and Indian Point.

We understand that a considerable amount of damage has been done on the south
shore.

FATHER POINT, 5th November, 1884.
A fearful snow and wind storm from the east has been raging since midnight yes-

terday all along the coast. The wind averages 70 miles per hogr, the sea is tremendous
and has crossed the highways and inundated the fields of all parishes along the coast
here. The lighthouse and telegraph office is now completely surrounded by the raging
waves and the roads are all undermined.

The watch-house, etc., here, and several buildings near here and at Rimouski have
been carried away, besides fences, &c. Great numbers of people have vacated the build-
ings at Rimouski, and much uneasiness is felt for to-night's tide if the storm does not go
down. The Intercolonial Ry. track and roadway is washed away between Rimouski
and Bic. No lives are lost so far as is known yet.

8.50 p.m.-The signal and telegraph offices have now been abandoned, the station
men having to take to the boats.

The greatest storn that bas ever visited this vicinity for 40 years is now playing
havoc with everything.

RIMoUsKI, 5th November, 1884.

The high water swollen by a north-east gale, has worked terrible havoc in this town
this afternoon.

Many houses, barns, stables and wharves are damaged and driven to the sea with
their contents. Damages about $25,000.

The spring tides, which are usually very high at this season of the year, visited this
place last night and to-day, and helped by a raging snow storm and high north-east wind
have swollen tremendously and the sea which is now running is the heaviest that bas
visited this city for years. The whole town of Rimouski is inundated and forms a part
of the sea itself. A large number of bouses, barns and stables, as also various wharves,
about 15 to 18 in number, have been carried away with their contents. So far as heard,
no lives have been lost. Part of the I.C.R. track is inundated and trains are retarded.
People are leaving their houses in boats. The cattle have been turned loose and have
taken to the interior of the country. Several stores where goods were placed have be-
come almost worthless. Further fears are entertained for the next high tide. The loss
so far is estimated at between $25,000 to$30,000.

RIVIÈRE DU Loup (EN BAS), 5th November, 1884.
There bas been a snow storm raging here since last night and it still continues with

heavy winds from the north-east. The sea is sweeping over the wharf and bas carried off
a lot of lumber there was on it. It also bas swept away the store where the telegraph
office was. The kitchen of a bouse belonging to L. T. Pinze, freight agent, at the wharf,
and the main part of the building, is not expected to stand another tide.
362 [1891]



5 Victoria. SessionaI Papers (No. 8.) A. 1892

There was also a heavy washout on the I. C. R., some three miles out of Bic, this
evening, extending 100 ft. long by 15 to 20 ft. deep. Trains are unable to transfer
to-night.

QUEBEC, 7th November, 1884.
THE GREAT STORM.

The great storin of the last few days appears to have now entirely passed away
from the Lower St. Lawrence, but not without leaving death and destruction in its path.

In the immediate vicinity of the city, the disasters arising from the storm have
been chiefly confined to the damage and ldss of property.

In the city, the principal sufferers are the merchants of the Lower Town whose
stores face the river front. Both yesterday morning and the previous night, the high
tides, increased by the violence of the easterly gales, raised the water of the river several
feet higher than during the high tides of the last year. In fact, it is generally conceded
that such high tides have not been seen here for half a century previously. Dalhousie
street was so much flooded that the traffic was carried on by skiffs, and for a time passen-
gers were taken on and off the ferry steamers in small boats, at a cost of ten cents each.
Subsequently the ferry service had to be suspended for the space of a couple of hours,
owing to the impossibility af landing passengers at all upon either side of the river.

In some places the water came up to Peter street. Champlain and Finlay market-
places were both below water, and all the warehouses in the immediate vicinity were
more or less flooded.

In the basement of the large new store of Messrs. Thibaudeau Bros. & Co., the
water was three or four feet deep, and several bales of cotton and other goods were
somewhat seriously damaged. The same thing occurred, though to a less extent, at the
warehouse of Messrs. Hamel & Co.

In some of the grocery stores near the river the brooms and other articles were
floating around in the water.

The largest sufferers were probably the flour and fish dealers, their stores for the
most part, being nearer the river than any others. Messrs. Archer, Leduc & Co. and
Nazaire Turcotte suffered in this manner, the largest sufferers in Dalhousie street being
probably Mr. Carrier, who had a quantity of flour in bags damaged. Messrs. Renaud
& Co. and other merchants having stores on St. Paul and St. Andrew streets, suffered in
a similar manner. The river washed over all the wharves both on Dalhousie and St.
Andrew streets. A quantity of cordwood was swept away, and some forty barrels of
herrings had disappeared from Convey's wharf when the tide subsided.

At Lévis, a number of stores near the river were similarly flooded, and a quantity
of property was swept from the wharves. A portion of the new Intercolonial Railway
track was also submerged and some damage to it, is reported.

The St. Charles River overflowed its banks very considerably, flooding not only the
village of Hedleyville, but also some of the low streets of St. Roch's.

CAP ROUGE, 6th November, 1884.
The steamer "Champion," with five schooners in tow bound for Quebec, put in

here for shelter last night. One of her tow was cast adrift from her anchorage. The
steamers " Etoile " and " St. Louis," both market steamers, with about 200 passengers
on board, had also to seek shelter here, as a most violent hurricane was blowing. The
tide rose about four feet above the usual spring tide mark, accompanied by a mild
cyclone and snow storm, which lashed the waves into fury.. Part of the village was
inundated while the tide remained, but afterwards receded. Damage light. Two
feet of snow this morning. Sleighing is excellent and the weather cold.

SOUTH QUEBEC, 6th November, .1884.
The high tides of last night surpassed those of last spring by two feet. It will be

remembered that heavy losses were incurred last spring at this point, but they served as
a warning, and the Grand Trunk built their sheds much further back. They, therefore,
escaped a repetition of previous disasters.
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APPENDIX No. 17.

REPORT ON WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND

LACHINE BY R. STECKEL, CIVIL ENGINEER, 24TH NOVEMBER, 1891.

THE ACCOUNT
OF A GRADUAL BREAKING UP AND MOVING OFF OF AN UNUSUALLY

THICK AND SOLID ICE BRIDGE, MAY 8 AND 9, 1836,
IN QUEBEC HARBOUR WITHOUT CAUSING

. ANY DAMAGE.

(From the Quebec " Mercury " oj 5th and 10th M1ay, 1836.)
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QUEBEc, Thursday, 5th May, 1836.

The ice bridge still stands firm in all its ample dimensions, having resisted the high
tides and easterly gales of Monday and Tuesday yesterday it was crossed with heavy
loads. The master carpenter of the Royal Engineers, had the curiosity to bore the ice
in several spots, and ascertained its depth by means of a long pole with a crow foot pro-
jecting at a right angle from the lower end which, catching in the under surface of the
ice, as it was drawn back, enabled him accurately to ascertain, the thickness.

The result of the experiment showed, near the lower town market, 18 feet thickness;
at a distance further from the shore, 17 feet, and still further out on the spot, where
the hut was erected, the same depth.

Two feet of the lower surface, in all these soundings, was found to be soft, and
offered but very little resistance to the gauging hook ; proving, that notwithstanding
the low temperature of the water, the under tow has been considerable, as also the action
of current, in destroying the accumulated masses of ice which have this year formed the
ice bridge. From the usual thickness of the ice and coldness of the water flowing from
the upper portion of the river, this operation cannot proceed rapidly, and we fear
that another week may elapse before the channel is open.

QUEBEC, Tuesday, 10th May, 1836.

The ice bridge has at length almost entirely disappeared, though large masses still
adhere to the shore, and will probably, not entirely be got rid of till the spring tides
renew.

Notwithstanding the ice had moved so much as completely to break the road,
numerous foot passengers came across on Saturday, and some were seen traversing the
broken and pathless plain as late as sunset ; by the frequent changes they were observed
to make in their line of march, it was clear they met with difficulties if not with danger.
No accident, however, is known to have occurred, nor has the breaking up of the ice,
formidable as was its thickness, been attended by any mischief to quays, wharves, etc.
The ice bridge at the Chaudière gave way with the high tide, about noon on Sunday, but
the ice on the battures still remained. A steamboat from Montreal may probably arrive
to-morrow, but is expected certainly on Thursday. Boats from Three Rivers and above
have this day arrived with fresh fish, the first evidence of the navigation being actually
open. The ice in the channel between the Island of Orleans and north shore gave way,
last night.
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APPENDIX No. 18.

REPORT ON WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND
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REIVY ICE BRIBUE IN QUEBEC RÂRBOUR
29th MAY, 1874.
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FROM THE " MORNING CHRONICLE," QUEBEC, 9TH MAY, 1874.

BREAKING UP OF ICE BRIDGE.

At twenty-five minutes past three o'clock yesterday the ice bridge concluded to leave
and moved off accordingly in avery majestic mannerwith the tide. The steamers " Rescue"
and "Prince Edward," both belonging to the St. Lawrence Tow Boat Company, had
been working since Wednesday in trying to clear a channel across the river, and but a
small strip of ice, not wider than the length of the " Rescue," remained to be eut
through, when further efforts to separate the floating mass became unnecessary as it
commenced to move off. The " Prince Edward " at once made the best of lier way to
the wharf at Lévis, where she took shelter below it ; the " Rescue " also managed to get
clear of the field of drifting ice, by putting on steam and making directly for Indian Cove.

As soon as it become known that the ice was on the move, the crowds that had been
watching the steamers all day from Durham Terrace and from the wharves, received a
vast accession to their number. The good folks in the Lower Town,, where business has
been at a stand-still on account of the unusual delay in the opening of navigation, became
wild with excitement and everywhere people might have been seen talking the matter
over excitedly, or taking gigantie strides riverward to feast their eyes on the long wished
for sight.

Picking up our hats and becoming suddenly oblivious to the importunities of our
devil for copy or complimentary tickets to see the Black Crook or something, we rush
frantically down to the river and presently find ourselves on the wharf in the very
midst of an enthusiastic multitude.

And surely enough, there the whole field of ice extending from shore to shore, and
reaching away up and down the river as far as the eye could see, is moving off steadily
and with irresistible power. The peculiar noise caused by the grinding action of the
different pieces upon each other becomes louder and louder as the jam becomes greater ;
but nothing stops the drifting mass and very soon the blue open water appears in the
direction of New Liverpool, and an hour afterwards, the last of the ice halts with the
turning tide before the Citadel. But the satisfaction felt at the raising of the ice
blockade and the opening of navigation, is damped by the record of the wholesale disas-
ters to shipping which has taken place. Such a destruction of property caused by the
moving ice in the vicinity of the harbour is, we believe, quite unparalleled.

The scene of the havoc is at Blais Booms, and a visit to the place at once convinced
us that the most disheartening rumours that had reached us were not exaggerated.
Ocean steamers, propellers, river craft, tugs, side-wheel steamboats, and all, manner of
vessels are either damaged, sunk, capsized, or broken up.

The fine iron sea-going steamer, the Napoleon III, is a complete wreck; one of her
sides is jammed against the corner of the pier at which she was moored and stove in,
and the others have been completely smashed by the ice. Her deck is lifted up, and the
coal bunkers, which are full, are moved upwards through it; the bulwark and railing on
the port side, the side smashed by the ice, has fallen outwards, and the engine house
is a complete wreck. She is the property of the Dominion Government.

Below the wreck of the Napoleon III., lies a sunken propeller over which the ice
has piled up to a great height, her upper works and broken funnel being alone visible at
high tide.

The Druid, another Government steamer, also of iron, is considerably injured, and
lies over on lier side. The steamboat Castor, is sunk and a complete wreck. The
steamer Georgia, belonging to the Gulf Ports Company, is also sunk, having had her side
crushed in by the ice. The steamboat Rescue, belonging to Mr. Dinning, has, like the
two last, gone to the bottom, and is partly broken up. The steamboat Hector is much
injured and was not expected to float through the night. The St. Lawrence Tow-Boat
Company's tug, the Napoleon, is also broken up. Several vessels, including the Mersey,
Shannon, the Norwegian ship Harold Haarfager, and others laying at Dinning's, were
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either carried away or more or less damaged. The steamer Miramichi, has suffered
considerably.

Among the steamboats which have been more or less damaged are the Canada,
Secret, Providence, Conqueror, and Bellechase, and several schooners, one of which, the
Hermine had taken in a cargo. There are many other craft lying further up which
have also suffered, and some other damage, such as carrying away booms, etc., has been
done. It is impossible to make any approximative estimate of the value of the property
destroyed, but it will considerably exceed a million of dollars.

The Gulf Ports Company are insured, but the loss will fall heavily on the ownert
of the steamboats, and other river craft.

In 1836, the ice bridge moved off on the 8th May as it did this year. The Rescue
returned last night and will commence running to-day on the ferry to the Grand Trunk
station at Lévis. Capt. Moore deserves great credit for the manner in which he handled
lier during the time she was engaged in breaking up the ice bridge. The Prince Edward
will also commence her regular trips as ferry boat to-day.

"LE CANADIEN," QUEBEC, MONDAY, ITH MAY, 1874.

THE ICE SHOVNG AND ITS GREAT DISASTERS.

The ice bridge which generally leaves the river in a very quiet way, has moved
away this year, in causing disaster valued at many thousand dollars. These damages, it
is said, are due to the unusual thickness and soundness of the ice.

Friday, 8th May, day of the shoving, the steamers " Prince Edward " and " Res-
cue," were working, as previously, to break through the ice, at about the middle of the
river, so to cause a channel to be formed from shore to shore, when at 3.20 p.iù., the
bridge losing its hold at the " Key " commenced to inove down.

The " Prince Edward " had reached her wharf some time before, but the " Rescue"
was taken amidst the floating mass, and carried down by it. She succeeded to get out
of lier serious position somewhere at a little distance from the Island of Orleans and
steamed to Indian Cove. Mr. Wagner and his men, are said, to have also contributed to
accelerate the departure of the ice by their sawing through at inany places.

But the ice bridge, offended, if we may say so, at being torn to pieces by the
steamers and sawers, and driven away when it was not yet ready to leave us, took ven-
geance during its shoving, and indeed it was only with too much success.

In Blais' Booms, at Cap Blanc, had wintered a hundred vessels of all kinds and
sizes ; steamers, barques, schooners, boats, &c. All were near one another. The ice
took a direction towards these booms with a dreadful strength and rapidity, jamming
all these vessels one upon one another, some of which were crushed, upset and sunk.

The beautiful iron steamer, the " Napoleon III," belonging to the Government,
which was in the first row, was pushed against the angle of a pier to which it was
moored, crushed and nearly cut in two. She is full of water. Her engine was broken.
The " Druid," another government iron steamer was slightly damaged.

The "Georgia " of the Gulf Steamers Company had one of lier sides broken through
and sank. She is split open f rom stern to stern, and has holes of some twelve feet in
lier hull.

The "Castor " crushed and sunk.
The "Rescue," " Canada," " Beaver " of the Royal, have also been crushed and

sank
The "Rival " is greatly damaged as well as the " Shannon," and the " Conqueror,"

the " Miramichi," "Secret," " Providence," " Bellechasse," and the " Hector " were also
more or less damaged.

The Norwegian ship "l Harold Haarfager" and others which were moored at
Dinning's wharf have been carried away, and more or less damaged.
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Many schooners have also suffered ; two of these had already been loaded with provi-
sions for Gaspé, they were torn to pieces and they sank. They were owned by Captains
Berthelot and Kennedy.

Piers and portions of wharf have been torn away. Nothing resisted to the ice
where it struck. At many places ice is piled in large-sized cakes and covers partly the
vessels which it broke. The Gulf Steamers Company has insurances; but the loss is
very considerable for other owners of steamers, schooners, &c., who. had none or very
little insurance. Some people estimate the damages at more than half a-million dollars.
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APPENDIX No. 19.

REPORT ON WATER LEVELS RIVER ST. LAWRENCE BETWEEN QUEBEC, MONTREAL AND
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"LA MINERVE," MONTREAL, 16TH APRIL, 1861.

FLOOD IN MONTREAL.

Fire.

A quarter of the city is flooded since 7 o'clock, Sunday.
The ice from the lakes is accumulated between Victoria Bridge and Ste. Hélène's

Island, and the waters, prevented from passing through their ordinary channel have
overflowed. The whole of Griflintown and part of St. Joseph and St. Antoine suburbs
are inundated. Distress is at its highest pitch. The authorities, the mayor, Mr. Cour-
sol, superintendent of police, &c., are up since very early yesterday morning ; help is
distributed to the greatest sufferers. All boats have been put in requisition. The whole
of Commissioners street is covered with a depth of water varying from 2 to 3½ feet.
The cellars of stores facing the harbour are flooded and the doors of many of the stores
have been broken by the ice. The Montreal College, it is said, has been shut. The
Grey Nuns have been forced to leave the lower floor of their convent on account of the
water. The gas works have suffered so much that it will be impossible to have them
working before many days.

The village of Laprairie and the low part of Longueuil village are also under water.
And, as if all the elements had decided our ruin, a sudden fire broke out during the

flood and the doleful voice of the tocsin was heard. It was destroying the offices and
the vaults of the inspection office for lye ; its cause being unknown.

We notify the public that the boatmen are under the immediate direction of the
police, and that their services must be given gratitutiously to the sufferers by the flood.
The City Council held an extra meeting yesterday morning, and a Relief Committee
has been appointed, which at once began to meet the most pressing wants. Losses are
estimated now at more than one million dollars, affecting grain as well as other goods
of all kinds.

At the moment of going to press, the level of the water tends to a decrease.

"LA MINERVE," MONTREAL, 18TH APRIL, 1861.

THE FLOOD.

The water has decreased to the top of the wharves.
Some streets of Griffintown are yet under water ; but if the water goes on decreasing,

during night the flood will be over and nothing but its disasters will be seen. We can-
not say at this moment the amount of the loss suffered by people in Griffintown, St.
Joseph and College streets, &c., and by merchants on St. Paul and Commissioners
streets.

We learn that the disasters caused by this flood have been considerable in La-
prairie, Longueuil and Boucherville. A large number of cattle were drowned and
many houses have been badly damaged by the ice in the villages of Laprairie and
Longueuil. We have to regret many serious accidents: A young child has disappeared
from his parents' home since Monday, and bas not yet been foun d ; a boat containing
five persons upset and three of them, Carmichael, his daughter and one Ryan, were
drowned; the corpses have not yet been found.

The greatest sufferers will probably.be the numerous flour and grain merchants of
Commissioners street and those in the neighborhood of St. Ann's Market.

To complete our misfortune, a heavy snow fall, helped by a north-east wind, came
over the city in the early part of the night of Tuesday. An idea of the sufferings 'n
Griffintown can be formed when it will be known that the people are living in attics
without any fire, exposed to the cold and to all inclemencies of weather. A friend who
has visited the place relates that the distress is great. On the spots f reed from water
the walls of houses are soaked with the same, as well as their floors. Firewood piled in
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many places has been carried away by the stream, and difficulties are yet experienced
to reach certain portions where the flood still makes terrible ravages.

In sonie places the streets are impassable, and in some others circulation on foot is
muade through a depth of two to three feet of water.

"LE CANADIEN," QUEBEC, 12THI APRIL, 1865.

OPENING OF NAVIGATION.

The lower part of the ice covering Lake St. Peter began to shove yesterday after-
noon and caused a rise of more than six feet in the level of the river at Three Rivers.
Half of that city is under water; damages are heavy. Turcotte's Wharf has been carried
away, and Farmer's Hotel, as well as other bouses, have been seriously damaged.

At Cap-Rouge, the ice is yet many feet thick.
Opposite Quebec, the ice bridge is still firm, and teams, as well as people on foot

are seen crossing over it continuously.
Above Montreal, and on Lake Champlain, navigation is opened and steamers have

begun their regular trips.

"LE CAN4ADIEN," QUEBEC, MONDAY,' 17TH APRIL, 1865.

GREAT FLOOD-MORE THAN FIFTY LIVES LOST-CATTLE LOST-HOUsES, BARNS, &C.,
DEsTROYED, &C., &C.

The following details are from "l'Echo du Richelieu " and the " Gazette de Sorel."

SOREL, Thursday, noon, 13th April.

Since a few days the water has reached a lieight which caused fear for the properties

situated on the Chanal du Moine and the adjoining islands. Everywhere the fields
were submerged and the farmers could get an entrance to their bouses only by the use
of canoes ; the greater number of families had lodged in the garrets of their houses,
patiently awaiting there the end of their misfortune ; cattle were moved to the lofts of
barns, a great part of which had already been destroyed by the flood which was threat-
ening every day and with the first strong wind, to ruin them all. This day, alas ! was
not long in coming. Yesterday noon a strong wind from the south began to blow with
such violence that many persons in the city feared for their buildings. Some sailing
boats anchored at the mouth of the Richelieu River began to drift rapidly down the St.
Lawrence under the action of the wind, which seemed to spare nothing. These vessels,
however, resisted ; one of them only, lost her masts, and the tremendous waves would
have filled her had it not been for two young men left in charge of her, who succeeded
to hold her upon her anchor till relief was given them, which was very opportune. Be-
sides a few other small accidents, more or less serious, such as loss of wood, of sheds, &c.,
we have no mishap to deplore in our city.

But what was more to fear, were the probable sufferings the people of Ile de Grâce,
Ile aux Ours and of the " Chenal du Moine " were exposed to endure during this fright-
ful storm.

In fact, towards 10 o'clock last night news reached the city, by the crew of the
propeller " Bell," under Captain Chas. Armstrong, whose devotedness was very great,
during the storm ever increasing in impetuosity, that houses and barns on the islands
and along the Chenal du Moine were being carried away. Immediately, Mr. Sincennes
ordered two vessels of the Richelieu Company to be rigged and to leave for the relief of
the inhabitants, some of whom, it was said, had been drowned and some others had lost
all their properties. At about midnight, the steamner " Terrebonne " under the com-
mand of the experienced Captain Roy, proceeded at full steam to the island. It reached
Ile de Grâce, where the " Cygne " had reached during the day, and which had on
board a great number of persons having escaped the danger of the storm.
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At 2 o'clock this morning, " l'Etoile " under the active Captain Malhiot was steam-
ing towards Chenal du Moine in order to help, if it was yet possible, the unfortunate
flooded habitants of that district. The " Terrebonne " came back here this morning at 10
o'clock, with a distress flag flying at her stern mast and having on board some forty
survivors from Ile de Grâce and Ile aux Ours.

The news brought was of the most alarming nature; all the houses, or nearly so,
had been carried away; twenty or twenty-five persons, partly women and children, had
found a watery grave. The barns, containing cattle, the houses, &c., of the farmers,
were no more to be seen. A few minutes later "l'Etoile " reached here with 150 people
or more on board, from the Chenal du Moine. Nothing was more heartrending! their
misery was the greatest; scarcely were they clothed! The great number were bare-
headed and barefooted.

The city is in the highest state of excitement! the clergy, the city council, His
Honour Judge Loranger, Mr. Sincennes, and the leading citizens of Sorel are busily
engaged giving a shelter to these poor people. At this moment, the gieat number are
lodged at the City Hall ; many are receiving the hospitality of particulars.

The approaches to the wharf of the Richelieu Company are incumbered since the
morning.

The number of the victims of the flood, now here, is about 250 to 300. One child
only has been brought here in a state of death ; no other dead body has yet been
recovered.

Very nice courageous acts are related of persons, who during the circ umstances,
have employed all their means for the rescue of these unfortunates.

LATEST NEWs.
2 p.m.

A meeting of the citizens called by His Honour the Mayor, R. H. Kittson, Esq.,
was held this forenoon at the Court House; every one present bas shown a great liber-
ality; in the space of a few minutes the subscriptions for the relief of the flooded people
reached $1,600. This amount shows the zeal of our leading citizens, and one will not be
astonished when it'll be known that the Messrs. McCarthy have personally given $250 ;
Mr. Sincennes, $150; Hon. Judge Loranger, $100; Richelieu Company, $50; Hon.
David Armstrong, Mr. M. C. L. Armstrong, $60; Dr. L. U. Turcotte, $100 ; James
Morgan, $50 ; W. Lunan, $50 ; A. N. Gouin, $50; P. R. Chevalier, $50; W. Buttery,
$50; Eugène Bruneau, $40 ; and many others who handsomely did credit to our popu-
lation. Subscriptions are yet given actively and liberally.

In the Chenal du Moine, no lives were lost; the number of buildings, houses and
barns, carried away is f rom 60 to 70; out of which 24 are houses. One farmer named
Millet, lost 13 buildings. It is impossible to tell exactly the number of cattle lost, but
it is very large. On Isle de Grâce, 19 or 20 people perished. One Peloquin, lost 4
children, and he himself owes his life to his rescuers. One Ethier, of Ile de Grâce, saw
his wife, his sister-in-law and two of his children drown under his eyes. Another,
Joseph Lavallée, of Ile de Grace, had taken hold of a branch of a tree, with his wife
and 4 or 6 of his children, where he stood during 16 hours at the mercy of the waves ;
he saw one of his children perish, his wife die at his side, and yet he was strong enough
to wait with the balance of his family till he was relieved.

The city is yet in a state of excitement. The water recedes visibly. Let us hope
that the adjoining parishes that have not so severely suffered by this terrible calamity
will join the population of Sorel to provide, as much as possible, to the wants of these
unfortunate compatriots.

Berthier.-The news coming from the " Petit Nord " is alarning ; everywhere the
buildings have nearly completely disappeared. 17 lives, it is said, have been lost, at
Ile du Pads.

6.30 p.m.
The " Terrebonne " is coming back from a second trip to the Islands; her distress

flag is yet flying. She brings back two corpses: the body of the wife of Joseph Lavallée
(above mentioned) and the one of a youn child; also a great number of cattle.
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Oh! May God give us courage and protect us during these misfortunes.
During the storm the " Cygne " could scarcely hold herself on her anchor, Captain

Labelle and 2 men resolutely took a canoe and were rowing towards the direction
whence shouts came to from people in danger of drowning. But their frail craft was
resisting with difficulty the storm, the waves were filling it ; they reached some trees
where they had a shelter. There, they found a young girl, who by one hand, was hold-
ing the branch of a tree, and maintaining herself above the water by means of a wash-
tub which she had used for reaching the tree. At the sight of the canoe nearing lier,
she threw herself in, but this additional weight was nearly upsetting the canoe which
was nearly three quarters filled with water, when the young girl took a resolute hold of
the wash-tub and during the time the men were keeping the canoe next to the trees, she
succeeded in emptying it. At a little distance further, another young girl, with 2 young
children in her arms, was standing in a tree cracking under the repeated lashes of a-
violent wind.

After 3 hours terrible pangs, these men succeeded in rejoining the "Cygne."
Besides Capt. Laforce, who then risked his steamer, to save the wrecked people, and
Capt. Labelle, whose heroism we mentioned above, it is stated that Mr. J. B. Lavallée,
of Sorel, who was on board the steamer, exhibited during all that time a courage proof
against everythir.g and a great presence of mind ; without the co-operation and the
experience of this courageous man, it is probable, that we would have to deplore the
the loss of the " Cygne," and consequently that of many lives.

The passengers of other steamers, during the saie night and during the day, yes-
terday, picked up numnerous wrecked people, men, women and children, whom they
brought to Sorel, half dead by anguish and misery.

One Lavallée alias Blache, had seen his house crushed by the waves and lie had
takeM to a canoe, with his wife and five children. A few minutes later, the canoe was
crushed against the trees. The poor mother took hold of the branches of a tree, and
lier husband succeeded in reaching another tree, with his five children. He stood there,
one child under each arm, and the other three near by, during sixteen hours. His wife,
exhausted by hardship, was drowned in his presence and one of his children died in his
arms. When they were relieved, the children were benumbed by cold ; but as soon as
their father was in the canoe he paddled courageously towards the steamer. The corpse
of his wife was recovered yesterday.

Will you have something more thrilling? Read! A woman was in bed on the verge
of confinement. The husband seeing that the storm was threatening his house, asked
his wife to have the courage of getting up so as to reach the canoe. She answered him:
" Save yourself with the children, if you can; as for me, I see it is impossible ; but we
will meet again in the other world." And while she was speaking the house fell down
and all were thrown in the water! This is no romance. It is naked truth. These events
have happened the day before yesterday. But we have said enough.

We read in the second edition of the " Union Natîonale " of Saturday
" We have obtained sone more details on the flood which further increase the

frightful picture of its disasters, which we have extracted f rom the 'Gazette (le Sorel.'"
The Rev. M. Plinguet, arriving froin Ile du Pads, this morning, brought the sad

news that 17 persons have perished on that Island, whereas 25 perished on Ile de Grâce
and Ile aux Ours. It may be that a greater number have lost their lives ; we are not
sure yet of having ascertained the whole extent of hecatombs.

All the houses, barns, &c., frôm the division road of St. Cuthbert down to the Com-
mon of Maskinongé, on a length and a breadth of about 5 leagues, have been blown
down, carried away and destroyed.

A letter from Ile du Pads, of 13th April, 1865, contains the following:
" The water was 6 inches higher than the day before. We cannot form an idea

of the spectacle presented by this flood; water has never been so high since 67 years.
Towards 2 p.m. yesterday blew a furious wind, which lasted till night, keeping steadily
at its height for some 3 or 4 hours. The wind was so strong that in my stone house,
which is very solid, we continuously felt the floor shaking under our feet. The waves
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outside of the river banks were tremendous ; they struck with such a force against every
obstruction that they were flying over the buildings ; above the surface of this vast
stretch of water the atiosphere had the appearance of being filled with drifting snow
(poudrerie) as in winter.

I learn at this montent, 8 a.m., that three houses, at leè du Pads, were blown
down by the wind and carried away with all their contents ; also 17 lives were lost."

Mr. Belcourt hands us the following letter from Three Rivers, dated 14th April.
" I assure vou that the 12th April, 1865, will be engraved forever in the memory

of the Trifluvians and of the inhabitants of the adjoining parishes. In fact, I have
never seen such a frightful spectacle as that witnessed in the afternoon.

"The water was extraordinarily high and the ice from the lake was moving down,
when comnienced a gale fron the south-west which broke down fences, vessels, houses,
barns, &c. with a terrible rapidity. The losses are immense here ; not less than 15
houses have been destroyed, wholly or partially, without taking into account the sheds,
stables, &c. And the worst of it is, that the poorer class is partly affected. The
water has caused damages specially on St. Philip and St. George streets, and the ice on
Notre Dame street, near the little bridge. The house of Seymour, belonging once to
Gilmour, has been crushed .with all the furniture, and three other houses this side of it
have had their fronts torn so much that furniture was drifting out. The river was
covered with poles, posts, boards, bëdsteads, commodes, carts, bark canoes, and even
whole buildings. And the most terrible is that we have to register two lives lost : lI
the outskirts of the city, F. Dufresne, and one of his sons, were drowned in a
small scow. The eldest of his sons escaped. I think some lives were also lost in
the country. .It is related that one Syrenne was drowned at Bécancour, and according
to ruinour, a whole house with the family in, in the saie parish, has been carried away.
At Yamachiche, at "la Pointe au Sable," and on the south of the river, opposite Three
Rivers, a great number of buildings have been carried away, somte with the cattle in. I
am just imformed that at Yamachiche, no less than fifty buildings of all kinds have been
demolished ; it is stated that a lady lost her house, barn, and even her cattle. I believe
that when all the damages caused by these three elements which have struck upon our
district will be all known, the losses will be incalculable.

" Yesterday, I went all around town, and I assure you that it is very painful to see
everything disturbed ; everywhere we meet but poles, boards, furniture, and doorsteps
hanging around; a whole house floated off and grounded into the street where Proulx
lives ; another house was carried through the street where Thivierge lives and grounded
on the Hay Market square.

" The body of F. Dufresne has not yet been found ; that of his son has been
recovered; as the water is receding quickly, hopes of finding the father's body are
entertained.

" A sinall steamboat left here for Sorel, yesterday ; the lake seems to be clear
of ice."

Minor News. -Friday, 14th April, in the afternoon, a portion of the ice bridge
opposite the town broke and moved down with the tide but a large floe of ice,
from above, opposite the Grand Trunk Station, a few moments later, came down on
this side and grounded in front of Finlay Market and took the place of the drifting ice
in such a way that a new bridge was formed opposite the city, over which people on
foot were seen crossing to Levis as late as noon, when it disappeared with the ebb ; but
what is most singular, during the afternoon of the following day, another floe of
large dimensions closed the river at the saine place, forming a third bridge over which
circulation between the two shores was renewed, though with danger. Towards 5 p.m.,
at the time when the boatmen were yet afraid to cross over this improvised bridge
without their boats, an intrepid Irish woman, not to say imprudent, left the Grand
Trunk Station, and daringly proceeded to come alone over to this shore, amidst
imminent danger and frequent open spaces here and there, and when the floating pieces
of ice could separate and move off downward. Happily, Ellen Wall (such was her
name) did so well that she got without hindrance to Finlay Market, where a large
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crowd having assembled to look at the end of this act of temerity, applauded the child
of the Green Erin. A man, wishing probably to follow Ellen Wall's example, left
from this side towards Levis, but the ice shoved before he could reach his destination,
and he was carried down to a considerable distance ; he was rescued by men in a canoe.

19th April.. A painful rumour, says "l'Union Nationale" of yesterday, was
circulating the day before yesterday, that not less than 80 persons had been drowned
during the flood in the Grand Nord, Parish of St. Cuthbert. We have yet no positive
data, but such a large number of houses have been removed, that we fear the chapter
of misfortunes will be increased by new hecatombs.

In St. Therese Island, opposite Varennes, two houses were crushed by ice ; one, in
stone, was the property of the Estate of the late Mde. Joseph Laporte, and the other
belonged to L. A. Robitaille, Esq. ; the tenants have nearly lost all their furniture and
grain.

The wind caused yet more extended damages all along the river. The water lias
eaten away the shores in a dreadful inanner and part of the wharves are demolished.

A letter from Varennes says : " We see but demolished barns. Five of these are
totally wrecked. The good sisters of "l'Hospice de Lajemmerais " have experienced a
terrible mishap. Every one knows that the pecuniary means of these holy nuns to do
good are very limited. Some years ago they had'a chapel built up with brick, in the
rear of the principal body of the hospital, in order to strengthen this building and to
facilitate pious exercises. The gale swept the whole chapel away. The roofs were
found two arpents further."

Mr. Hyacinthe Desrochers, of 'Ile Ste. Therese,' was very near being killed; the
roof of his barn fell upon him and he was pulled from under the ruins half dead. One
of his shoulders is broken and his neck nearly so. He suffers greatly from pains in the
stomach. Dr. Painchaud has been called to attend him.

"LA MINERVE," MONTREAL, IITI APRIL, 1865.

THE RIVER.

Sunday morning, the few arpents of bordage ice, opposite the town, bave been
removed by the stream and the water begins to recede from over the wharves, but they
are yet covered by large piles of ice.

The "Iron Duke" and the "Fashion " steamed Sunday as far as the foot of St.
Mary's Current and are yet anchored at this place.

It will be liard for the ferry to begin its operations before the end of the week, on
account of the obstructions by the ice. On the Longueuil side the ice piles extend from
the bottom of the river to many feet above the surface of the water.

Five or six schooners whose winter quarters were in the Boucherville Islands have
arrived at the Canal.

The news received from the district below is all of the same nature. The place,
most affected, is, we believe, the Island opposite the Village of Boucherville. On
Tuesday last, the ice carried away two barns and one house belonging to Mde Vve.
Quintal, of Boucherville, and also another barn. One man, named Lesperance, was in
this house with some fifteen children when the ice was nearing the place. He quickly
passed the children through a window and deposited them in a boat; at the instant, he
was placing the last child in the boat, a cake of ice carried away the shutters and one
minute later the house was removed. This island is not at a great distance froni the
shore of Boucherville, and as all the doings of the inhabitants could be seen from this
shore, a large crowd gathered to witness the scene.

It is said that the ice shoves opposite St. Sulpice have formed a wall reaching the
height of the telegraph posts.

The river is cleared as far down as Lanoraie, but the ice between Lavaltrie wharf
and the Island opposite, is yet solid, so that steamboats will not be able to call there
for some time.
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Sunday, canoes were yet used for circulating in the streets of Berthier ; this
unfortunate village is now flooded since a fortnight. According to the latest news, the
water which was near reaching the Church of Ile du Pads threatens to invade the whole
of this Island.

In the Chenal du Moine, the water covers the land as far as the eye can reach.
The ice upset one house and one barn, and we have not ascertained if any other loss has
taken place. The poor inhabitants are forced to leave their premises or to use scaffold-
ing for remaining in.

Canoes are fastened at people's doors and everyone rushes at them when the ice
becomes threatening.

The flood was seriously felt at Sorel and the houses on the bank of the river have
been inundated.

The " Journal de Quebec " of Saturday says:
Notwithstanding all what is said, the ice bridge opposite Quebec, is yet solid.

Yesterday, a chain weighing more than 2,500 lbs. has been taken over the river in a
sleigh drawn by three horses, one in front of the other, from the Grand Trank Landing,
without any accident happening.

" LA MINERVE, " MONTREAL, 12THi APRIL, 1865.

FLOOD AT THREE RIVERs.

9th April, 11 a.n.--The outskirts of the city are flooded and a great part of our
unfortunate town presents a painful appearance. The poor sufferers are without fire,
nor bed, nor bread. The whole of St. Philips ward is flooded and the water, on Notre
Dame Street, reaches the store of Mr. Houliston. The boatmen give us a remnembrance
of Venice during Carnival. The water is stated to stand higher than during the great
flood of 1843.

The ice of the lake is yet solid; but if it comes down during this high state of the
river, we fear immense disasters.

Il th April, 3 p.m.--At two o'clock sheets of ice began to pass down ; they are
thought to be coming froin the lake ; water rose 6 inches since last night.

A shed, on Turcotte's wharf, has been torn into pieces and carried by ice.
It is thought the ice will cause terrible damage ; half of the town is under water

and we cannot ascertain the extent of the distress existing everywhere.

THE NAVIGATION.

Navigation is long to open. The day before yesterday the steaniboat " John Brown"
came in the harbour, and yesterday, the " Richelieu " arrived.

The steamboat " Richelieu " came from Lachine, through the rapids, yesterday af ter-
noon and entered into the Canal Basin.

This nice boat has been bought during the winter by the Trinity Board of Montreal,
and given to the charge of Capt. Cotté, superintendent of pilots ; she will be used for the
buoys services and the general direction of the lighthouses between Quebec and Montreal.

Yesterday water rose many inches and covers again the wharves. This slight rising
caused the ice grounded on these wharves, to flow away.

At the foot of the current, canoe men have organized a regular line of crossing.
Our telegraph correspondent from Three Rivers, gives us, to-day, some news and we

call the attention of our readers to our special despatches.
The Richelieu Company has been good enough to hand us the following letter from

Three Rivers, received yesterday morning.

THREE RIVERS, 10th April, 1865.
Since my last letter, water has not receded ; on the contrary its rise has been alarm-

ing. The ice breakers on Molson's Wharf are covered by 2 or 3 feet of water.
The Farmers' Hotel is all surrounded by water. If the lake ice moves down, we

fear every house on the edge of the river will be crushed and even carried away. In
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short, all the low part of the city is under water, this means about half of the city and
it forms the places of residence of the poorer class ; so that you may judge of the existing
misery. We are happy to see the corporation and charitable people, doing their utmost,
to help the unfortunates. It is thought, that in many places, water rose by 8 feet, at
least, and at this hour, it is yet rising. It is related that the ice is yet very solid below.

I regret that I am not able to keep you posted by telegraph, on the disasters the
ice will cause here, because the wire ha been carried away at la Point du Lac.

When I was finishing this letter, J received a despatch from the agent of the
Richelieu Company, at Batiscan, Mr. Marchildon; he says the ice has moved down as
far as Grondines and that Batiscan is extraordinarily flooded and that everywhere they
are surrounded by water.

At Quebec, the bridge is of a distressing firmness.
The " Canadien " of the 10th says:
"Saturday, two horses drawing three very large pieces of square timber crossed

the bridge and reached Lévis without accident. Last night, about 6 o'clock, a boat
from Island of Orleans, carrying five men, has been seen reaching the lower edge of
the bridge.

"This boat, which was of large dimensions, was drawn on the ice and taken
without any mishap, by the men, to the Finlay Market.

This norning, summer as well as winter vehicles cross over the bridge with as much
safety as ever.

"LA MINERVE," MONTREAL, 1 3 THi APRIL, 1865.

THE SEASON.

Yesterday was characterized by a furious gale which deprived the spring of its
gentie features.

The wind blew the hats off the heads of people ; roofs of houses were thrown down;
in Griffintown, it helped in drying the floors on account of houses being ventilated by
the roofs.

The large warehouse, on Pointe à Callières, Commissioners street, belonging to Mr.
Logan and occupied by M. T. Marc. Bryson, had 15 to 20 ft. of its roofing removed;
one large stone chimney was blown down; two soldiers, members of the band of the
60th, that were passing at the foot of.said building were very much frightened.

Another gentleman, student-at-law, was very near being struck by a sash detached
froin the second floor of a house on Beaver Hall. The wind did some good to the har-
bour; it removed nearly all the ice piles. And we have only to regret that the wharves
are yet under water and no steamboat can be snubbed.

We learn that the two steamboats that were anchored yesterday opposite Hoche-
laga, dragged their anchors. Damages are feared.

We hope the end of our narration of disaster along the river is at hand. The only
fact that we have to register concerns Ile Bouchard: A barn in the loft of which cattle
had taken refuge having collapsed, two horses and four cows were killed. A little
further down the river the waters carried away a portion of some islands, and swept
away barns, ice-breakers, shrubs and large trees.

We do not expect a steamboat from Sorel before 2 to 3 days.
The Richelieu company bas been good enough to communicate to us the following

details concerning Three Rivers and its neighbourhood.

TIREE RIvERs, 1lth April, 1865.
Since yesterday, water continued to rise till about 10 o'clock in the morning, when

it began to fall a little. Ice floats about in small quantities since this mornin'g. This is
generally believed to be.the beginning of the shove of the ice fron the lake. The inha-
bitants say that the water bas never been so high since 60 years. To give you an idea
of its height I have only to tell you that it would be possible to take a canoe on Notre
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Dame street and proceed to Yamachiche, by following the Post road, a distance of 5
leagues. I learn that Mr. Marchildon is much afraid that his wharf will be carried
away ; this will be a great loss for him. No serious accident has yet been recorded
in the city ; one was registered, but it had no fatal results. This morning an old man
fell over his canoe on one of the streets, but he got off with a cold bath which is very
disagreeable at this time.

By the last news we learn that the ice is jammed at Grondines and Cap à la
Roche.

If the ice of the lake has moved down yesterday, as we believe, helped by the
strong wind that prevailed here, we cannot form an idea of the disasters the shove
must have caused. We are in dread that, on account of the height of the water, the
houses situated on the wharves at Three Rivers, may be swept away. Nevertheless,
at the instant of going to press we have not received any dispatch from this place. We
are inclined to believe that the ice bridge opposite Quebec, must have been badly shaken
yesterday, by the first tide of April, if indeed, it has not disappeared.

The citizens of Sorel have opened subscription lists to come to the assistance of
the unfortunate, wretched people of Chenal du Moine and adjoining islands.

At Quebec, vehicles were seen crossing over the bridge yesterday.
The farmers take advantage of the advanced state of the season, and sowing is

being done, everywhere.

"LA MINERVE," MONTREAL, 15TH APRIL, 1865.

GREAT FLOOD AT SOREL-BERTHIER AND THREE RIVERs-0 PERSONS DROWNED-00
VICTIMS OF THE FLOOD.

We have to record a frightful disaster on the islands of Sorel. Providence has taken
us through hard trials, for the misfortune experienced by a portion of our compatriots,
is truly a national calamity. Since a few days, our columns contain sorrowful narratives
of the destruction caused by the flood. Alas' we were far from believing that these
different catastrophes were only the prelude of unheard mishaps. At this moment the
city of Sorel and its neighbourhood, are in nourning ; death has made some victims in
hundreds of families and ruined whole homesteads.

Our daily reports have kept our readers posted on the distress caused by the flood
at Sorel and in the islands. We have seen how the inhabitants of the Islands Du Pads,
Du Moine, De Grâce, De Madame, &c., have been held in captivity. Monday and
Tuesday the water rose so much that the people fled to the second floors of their houses
and could not come out. Wood and tire were wanting and a single board separating
them from the water, was not sufficient to preserve them against an unbearable cold.

Bread became scarce ; victuals were decreasing by degrees, and in a short time these
unfortunate, isolated people, deprived of all resources, had only to contemplate the abyss
under their feet, a threatening heaven over their heads and famine amongst them;
death was everywhere. A fearful scene of desolation was slowly approaching.

Wednesday, threatening clouds were gathering on the horizon. Shortly afterwards
the gale, which carried consternation all over the country, reached with a greater
violence the most unfortunate of these people. In our quiet houses, each roaring of the
storm caused each of us to tremble, nevertheless, we had the knowledge of a sure
asyluin, in case of mishaps, alas! it was not so for other compatriots already reduced to
despair.

The gale began by raising the waves into fury, and in a few moments tremendous
waves had been formed, which lashed with impetuosity through the rooms of first floors
of houses. We would have wished to never have to relate the sequel of this terrible
drama. Nature, in one of those great convulsions, never to be painted, displayed around
her the cortege of terror. The victims that a watery grave was to receive suffered at
first all the pangs of fright. These miserable exiles already tormented by hunger and
cold felt the most violent moral sufferings. They were losing their energy with the
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strength of their bodies. Each cracking of their houses resounded terribly in their
souls, for the last efforts of their retreat, were like the voice of a solemn warning.

These moments of supreme anxiety were not, however, of long duration ; fears
were to be succeeded by the most terrible of all realities. Roofs were scattered on the
vaves; barns soon were demolished, and the cattle kept on scaffolds raised in the lofts

were precipitated in the water and drowned.
It is difficult to hold back the irresistible emotion which takes possession of our heart

at the idea of the most awful catastrophe that ever visited this country. Thousands of
compatriots, some friends, some relations perhaps, have passed without transition from
wealth to the most abject poverty. Alas ! they have not only lost their goods, but their
families, or they have (lied themselves. Yes, they sank under an errand wave. The
land they had fecundated by their sweats is to-day the bed of an abyss, the saddest of
all graves. How can we describe the painful scene of the gale breaking the foundations
of houses and precipitating the inmates into furious waves. Here is a father forgetting
himself for saving his wife, and who disappears under the water when he believes to
have hold of her, the anchor of his family ; there is a mother breathing her last breath
and calling the names of her children ; here is a child, weak, being without any support,
who is crushed by wrecks before being in possession of his watery grave.

Such was, however, the spectacle to be seen Wednesday last, amongst the Islands
of Sorel. In some hours 50 victims were violently withdrawn from this world; 2000
persons could, from one second to another, have the same fate.

Here follows an account of the lives lost and damages done to properties, according
to "la Gazette de Sorel." It is believed 50 lives in all were lost.

ILE DE GRACE.

Joseph Lavallée's wife and one child; Louis Cardin's wife and three children;
Pierre Ethier's wife, three children and his sister-in-law ; four children of Pierre Pelo-
quin; two children of Ignace Lavallée ; his wife has been rescued in a dying state. One
child of Paul Cardin.

With the exception of three, all the houses of the Island have been thrown down
by the wind and the waves, and most of the cattle perished; also nearly the whole of
the grain, etc., destroyed.

ILE AUX OURS.

Ignace Bergeron, Pierre St-Martin, Frs. St Martin, Pierre Bergeron and Pierre
Plante have lost their houses, barns, grain, cattle, &c. It is supposed that Pierre
Plante is drowned because he bas not been seen since.

ILE MADAME.

Bruneau Ethier, Bélonie Cournoyer, Joseph Cardin and Athanase Cardin lost their
houses, barns, cattle and grain. Bruneau Ethier has 1,000 bushels of oats in his barns.
The other inhabitants of these islands have more or less suffered ; no details are yet at
hand.

CHENAL DU MOINE.

Seventy-one houses, barns, &c., have been swept by the gale. A large number of
cattle have perished and a great quantity of grain and furniture has been destroyed,
but no life lost. The inhabitants deserted their homes at the beginning of the storm
and succeeded in reaching the woods in canoes.

ILE DU PAS.

Seventeen buildings, houses and barns, are said to have been carried away, but we
do not know if this is the correct figure. Two scows filled with people have been driven
as far as the lake. No victuals were on board. But we have no reason of dreading that
they have been wrecked.
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THE STORM OF WEDNESDAY.

The storm of Wednesday is changed into a veritable'disaster, not only in Montreal
but everywhere over the country. In Montreal, the principal accidents are the follow-
ing. Broken trees were first noticed; one of them is lying on St. Francois Xavier
Street, opposite the store of Benning and Barsalou.

A great number of trees shared the same fate on Sherbrooke Street, St. Lawrence
Street and Viger Square; the quantity of trees broken on the mountain is incalculable.

Fences and hedges of all kinds have been thrown down in thousands of places. In
many instances cattle took to their heels. On Wellington Street especially, opposite
Mulligan's Hotel, a fence is destroyed.

More than one street lamp was put into pieces, one amongst them, at the corner of
Notre Dame and St. Sulpice Streets. Soine fifteen to twenty houses had part of their
tin roof torn away.

At the foot of the current, the roof of a shed, full of \grain, has been carried away.
The body of the building, the property of Mr. Lynch, was damaged to the extent of
$300 as per estimation. On Fullum street, a brick house and a shed, property of one
Louis Gauthier, have been upset at about the same time.

The Molson Distillery has been strongly shaken; some stone from the upper part
having fallen.

A portion of the stables belonging to Mr. Morgan came down.
The conservatory of Viger Garden, according to one of our confreres, was very nearly

being blown down by the wind, and its preservation was due to the efforts of Mr.
Valtimet and his men who succeeded in propping it up. Sone of its panes of glass
howev er, were broken, and the side most exposed, was bent and distorted so much that
the glazing is shaking, all the putty having been loosened. At different times, this side
of the conservatory was swinging to and fro 5 or 6 inches out of the perpendicular.

One bouse which is being constructed on St. Lawrence Street, property of Mr.
Miron, was blown down while four men were at work on it ; one of them, the contractor,
named Vaillancourt, received such wounds as to'have to be taken to the Hotel Dieu.
Fears are entertained for his recovery.

A shed, previously occupied by Mr. Taylor, St. Lawrence Street, fell down, burying
two men who were not hurt.

At the corner of Lagau-chetierè and Berry Streets, the cut granite gable of a bouse
belonging to Mr. Betournay, was thrown down, aùd one block of stone of 5 feet, fell
down from another bouse in progress, close to a labourer mixing mortar.

A wooden bouse, at Mile End, near the toll-gate, was totally upset. The same thing
happened to another bouse on St. Dominique Street, the property of Mr. Paquette.

On the street going to the burial ground, a falling brick bouse was near killing a
passer by. On Common Street the roof of the store of Mr. Grengan came down and
missed two soldiers.

. At the Gas Works a large building bas fallen, wounding many persons, one of whom
seriously. At Point St. Charles the action of the wind was also felt ; some of the freight
sheds lost their roofs. On St. Catherine Street a child had his arm broken and the face
deeply cut by sone falling boards coming from the lumber pile at the back of the new
school for the Brothers, which the Seminary is constructing at the corner of St. Cathar-
ine, and St. Denis. A lady was also wounded.

On Sherbrooke Street a young servant girl in the service of M. McIntosh, was
near being struck by a large piece of iron detached from the bouse.

The slender spire of the steeple of the English Cathedral was subjected to oscilla-
tions of 20 to 30 degrees, but without accident, happily.

The "Iron Duke" and the "Fashion" were driven f rom their anchorage; the
"Iron Duke," broken in nany places, was diverted on shoals, it is related. She is filled
up with water, and the " Fashion " bas gone to her rescue with a steam pump.

Towards two o'clock the tow boat "John Brown" steamed down in the midst
of the Boucherville Islands to tow up barges that wintered there. Her captain,
foreseeing the storm, remained there. Shortly after the barges were violently thrown
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upon the island, and the tow boat had to get theni away the next day. One of them,
the " Derrick," sank. The ice has totally disappeared from the tops of wharves, but the
water seems to have played havoc on them, for pieces of flooring are seen floating at
many points above the water which is yet over them.

The gale was not less fatal in the country, as shown by the following letter:-

SHERRINGTON, 12th April, 1865.
MI. EDTO,--Our poor parish has just been cruelly tried by Divine Providence.

The humble temple the generosity of our people had raised to the Lord has been torn
into pieces by a violent gale.

This afternoon, at about flive o'clock, the faithful that were in the Church, heard a
strange noise. Through the windows they could see the roof of the building going down
piece by piece. At a few feet further were lying the capping and the bricks of the chim-
ney belonging to the parsonage. On the other side were about 50 feet of the wrecked
roof of our modest temple which was yet unfinished. The burial ground was covered
with debris; many precious tombstones were crushed down. All these damages re-
sulted from a north-west gale. If the wind was now turning to the north-east we have
no doubt that the losses would be far greater. The remainder of the roof would cer-
tainly be blown off. Then all would be over for our ceiling, already broken at two
places. We can estimate the loss at $120.00. This sum is very large for our poor parish.
We hope that Providence will not continue this trial and that we will receive grace. It
is so painful to see the fruit of many years savings suddenly destroyed. But against
supreme law there is no resistance. H. A. P.

. The wind blew down one of the steeples of the church at Ste. Thérèse, which fall-
ing on the roof, passed through it. It is related the roof of the church at Ste. Athanase
has been removed ; but we are not sure of the fact.

Portion of the roof of the church, at Ste. Scholastique, has been torn ; fears, during
a certain time, were entertained that the steeple would fall; but happily, it stands on a
very solid framing. One piece of timber, 30 feet long, has been torn from the roof and
blown in the air with an incredible rapidity.

During nearly five minutes only boards and shingles were to be seen over the church.
Many sheds have been blown down. The walls of a brick house, the property of Mr.
Fortin, N. P., receded many inches.

It is said, that in the parish, no less than forty barns have been damaged, some
nearly completely blown down. In the adjoining localities a large number of barns and
other buildings suffered alike.

The Zion Church, Toronto, and the 'Catholic Church, at Cornwall, lost their
steeples.

At St. Martin, the bridge of MM. Delisie & Verret, called the " Bridge of la Barre
à Plouffe " lost abont 100 feet of its covering. Some pieces according. to spectators,
being thrown 21 and 30 feet.

In most of the country places, barns or houses were blown to pieces. At Pointe
aux-Trembles, no less than six barns were completely broken down and many others
damaged. At Longue-Pointe, two barns fell down, along the coast.

At Repentigny many houses lost their roofs. Mr. Cushing had just paid 80 to 100
men for rescuing his lumber which the ice had carried amongst the islands, when the
wind forced it again in the river. One house, owned by Beauchamp, has been
crushed.

At Verchères about 10 barns are down and tive in Ile Bouchard.
The wind and the water,. on the north side of the river, have had such action on its

banks that they are eaten away some 20 to 30 feet at many places. The oldest farmers
say there never was such a gale.

At Lanoraie, the shed of Mr. Champagne is down. The house of M. Latour is so
much undermined that it may fall at any moment.

It is feared that between Berthier and Maskinongé great disasters have taken place.
In the village of Berthier mention is made of only two or three buildings being carried
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away. In the " Petit " as well as in the " Grand Nord " all the houses are said to have
been carried away.

At Sorel, anchored vessels were sent adrift; a shed was upset in the dock-yard of
MM. McCarthy; timber belonging to these gentlemen and others floated out into the
St. Lawrence; the vessels of the Richelieu Company had great difficulties in keeping
anchored in the harbour. Two or three large barges laden with wood were seen on the
river resisting with difficulty to the wind.

A schooner which had wintered next to Ile Bouchard, had been loaded with firewood
at Lavaltrie, and was sailing towards Montreal when she met the first touch of the gale
at Repentigny; she anchored, but soon after her chain broke when she drifted down
with great rapidity. Probably she came to a stand still only on arriving at the Berthier
Islands.

We read in the " Courrier de St. Hyacinthe": Since Wednesday, the wind blows
with an extraordinary violence. Many disasters are mentioned as having taken place
during the day and night of Wednesday. A great number of trees were blown down
in the adjoining bushes , the hand ball building at the college and many fences were
demolished. The wind was so violent that poles of fences were thrown in the air.

FLOOD AND NAVIGATION.

Friday morning there was no more ice on the wharves, but a certain quantity
remained on the revetment wall.

Water and ice, this year, caused incalculable damages. A man named Perrault
was drowned at St. Sulpice. The bank of the river it this place is very steep and the
water rose extraordinarily high, having reached a height of 8 to 10 ft. on the shore.
The unfortunate Perrault, last Sunday-Palm Sunday-went for a pail of water; the
bank settled under his weight and he was precipitated in the river. Efforts were made
to rescue him by means of a seine, but vainly; the harpoon was unsuceessfully used; he
had been buried under the fallen debris.

A letter f rom Sorel, dated 1 lth April, says
Water rose again 2 inches since last night. From all parts we hear but narratives

of accidents and distress reigns everywhere. Yesterday a collection was taken for the
relief of the poor in Berthier. The wealthiest had had no bread since a week. This
morning, the principal citizens of Sorel took 300 loaves, some pork, &c., to Berthier;
they crossed the river on the steamboat " Rivière du Loup ;" this was the trial trip of
the new boat which will be used for the transport of travellers from the port of Rivière
du Loup up to the nouth of the lake where the " Columbia " calls.

An idea can be formed of the elevation of the water when it will be known that
entrance was effected in the Berthier church, by means of a canoe. There is no use of
telling that all stores were closed and the inhabitants are in the greatest consternation.

The same persons went with the saine steamer to the relief of the poor flooded
people of the Chenal du Moine. Many houses have been carried.away by water; others
have been removed by the stream.

Well merited thanks are due to the Richelieu Company for their eagerness to put a
vessel at the disposal of charitable people from Sorel in order to relieve the sufferers.

From Ste. Anne <le la Pérade, a letter dated 10th says:-
" Thanks to the piers built in the river to favor the formation of an ice bridge

opposite Quebec, for the greatest accommodation of that city's people and farmers
around Quebec, we are favoured with a flood such as we have never had according to the
minemory of our oldest inhabitants.

We are literally floating. Half of the population lives in the attics of their houses;
the other half have deserted their places which threaten to fall down. Cattle have been
placed in the lofts of stables; some have been located on high grounds, exposed to all
inclemencies; some even were drowned.
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Many buildings, such as barns, stables, sheds, &c., are floating in the fields. The
magnificent bridge of Ste. Anne, runs great risks of being broken ; the bridge at
Batiscan has been totally removed by the ice. These two bridges, the shortest having
not less than 1,500 ft. in length, are almost indispensible and their loss would be an
immense calamity for the public.

Happilly, no human lives lost are to be recorded, but God only knows how we will
get out of this ordeal. And to say that these disasters will be yearly repeated as long
as the piers will be useful to the formation of an early ice bridge opposite Quebec.

Finally, a letter from Three Rivers announces that the ice of the lake has
shoved during the storm of Wednesday. We could not receive details before this hour
on account of the telegraph wires being broken everywhere.

"THREE RivERs, 12th Aprll, 1865.

It is 2 o'clock, p.m. ; the ice lias been floating down in varying quantities since
yesterday. At this hour, it passes abundantly. Yesterday afternoon the ice broke into
the front of the office of the Richelieu Company and into the shed on Molson's wharf.
The small shed on Turcotte's wharf was also crushed and part of it, as well as its roof,
were carried away.

" The Messrs. Ward & Baptist have lost a great quantity of logs during the night,
the booms having broken."

"THREE RIVERS, 13th April, 1865.

Ice moved down all day, specially during the whole afternoon, under the action of
a strong south-west wind. In the city, on the west side, many houses have been pulled
down. Happily they had been deserted some days before, by their owners and tenants.
The telegraph wire bas not yet been repaired. I think the whole ice has passed. The
city is in a total distress ; everything is upside down. On each side of the river a great
number of houses were demolished.

During the gale, a respectable inhabitant of our banlieue accompanied by his two
sons ventured to go to his barns for looking after his cattle. Their small scow upset and
they were thrown in the water. The father and the youngest son were drowned. The
other son escaped a watery grave with great difficulty. It may not be the only acci-
dent to record.

THREE RIVERS, 13th April, 1865.

2 p.m.--The ice of the lake moved down yesterday. Water was very high and the
wind very strong. Happily we had rain this morning; it broke the ice. Never-
theless the shoving caused great damage. Nothing was so sinister as the appearance
of wrecks carried by the ice; there were parts of houses, fences, barns, uprooted trees,
&c. The Farmers Hotel was very near being cut down. Seymour's bouse on Notre
Dame Street was struck and demolished; the furniture, &c., are lost. In the banlieue,
Mr. François Dufresne and one of his sons were drowned yesterday afternoon, while
trying to save some goods off their farm. It is related that another young man was
also drowned.

At Ste. Anne, according to rumour, many bouses are damaged, cattle are lost, &c.
On the south, the cars cannot circulate ; the ice lying on the track near Godfroy river.

The Montreal and Quebec mails have not yet arrived ; they are 36 hours late. Four
houses, on the south, are being carried away towards the gulf.

It is said the house of Hon. M. Malhiot at Pointe du Lac, was crushed down.
Telegraph wires are broken. Fences, it is related, have all disappeared, both on the
north and south shores, for a space of 10 leagues.

Water lowered 30 inches, but it is yet very high. The steamboat "Ste-Anne"
left this morning for Sorel.
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TABLE OF FLOOD LEVELS.

The following table shows the gradual rise of the water during the flood at Mont-
real. The figures represent the number of feet above the ordinary level of the river:

- Hour. 1 Feet. -- Hour. Feet.

Jacques Cartier Square ........ 9.00 a.m. 19-13 Jacques Cartier Square....... 4·55 p.m. 20·24
do ... ..... 9.06 a.n. 19-83 do ............ 4.55p.m . 20'24
do ........ 3.00 p.n. 20·57 Longueuil Crossing............ 3.45 p.m. 15-83
do ........ 4.45 p.m. 20-81 do ............ 4.10p.m. 15'74
do ......... 4.50 p.n. 21-23 do ............ 4.40 p.m. 16-12

- Hour. - Hour. i

tion. îtion.

Jacques Cartier Square......... 3.00 p.n. 20 57 Foot of Colborne St ......... 3.35 p.m. 16 -95
Foot of Montcalm St........... 3.20 p.m. 19-41 Longueuil Crossing . ........ 3.45 p.m. 15-83

do Voltigeur St...... ..... 3.25 p.m. 18-86 Military Wharf, Hochelaga.... 3.57 pan. 13 53
do Monarque St.........,. 4.05 p.m. 18-49 Ruisseau Migeon ........... 4.04 p.m. 13-09
do Colborne St .... ... .. 3.00 p.m. 19-50

Co.MPAIusoN of the levels of the water, in 1861 and 1865.

- 1861. 1865. 1861. 1865.

Feet. Feet. Feet. Feet.
St. Peter River .. .......... . . .... .- Longueuil Crossing.. .. ..... 20-49 16-12
Above Victoria Bridge .... ..... 24 00 . Hochelaga Wharf ............ 19·*93 13-53
Below do ......... 23-48 ...... Ruisseau Migeon ... ....... 15-85 13'07
Grant & Ha)l Mills ............ 23 42 22-76 do (Migeon and Sauvageau) 15-85 13-09
Jacques Cartier Square ........ 22 80 21 23

"LA MINERVE," MONTREAL, 17THI APRIL, 1865.

THE FLOODED PEOPLE-HELP FROM THE GOVERNMENT.

QUEBEC, 15th April.

The City of Quebec has learned with a deep regret of the misfortunes caused by the
.flood. The Government will not be idle and as soon as it is provided with sure data
concerning the loss suffered it will help the sufferers.

The steaimboat " Arctic " began this morning its trips between Quebec and Levis.

QUEBEC, 1i th April.

Two miles only of the ice have gone; the ice is still solid at Cap Rouge.
it will resist till the next spring tide which will be only in 12 days from now.

I believe

THREE RIvERs, 15th April.

Water decreased 6 feet. Sixty buildings are said to have been carried away at
Yamachiche.
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NEW LOSSES.

THREE RIVERS, l5th April, 1865.
Sufferings are great in this city. Mr. Frederic Dufresne and his son, aged 18, were

drowned on Wednesday. It is said Mrs. Gingras, of Bécancour, and her family composed
of six children, have been buried under the wreck of their house. Numerous accidents
are related as having taken place at Bécancour, Gentilly, Berthier, Yamachiche and
Pointe du Lac. In the low part of the city, 16 to 18 houses have been damaged.
Furniture has been broken.

The lumber merchants who had logs in the St. Maurice Channel have greatly suffered.
A woman and six children have been rescued from a drifting raft on the river. They
had run two leagues.

OTHER DETAILS ON THE FLOOD-HUMAN LIVES LOsT-ABOUT THREE THOUSAND CATTLE
PERISHED.

THREE RIVERs, 15th April, 1865.
The operator at Berthier telegraphed to Three Rivers, on the 14th:
I have not been able to work since the 6th. Water rose to the top of my table.

Yesterday it began to recede.
Nothing is heard but news of people being drowned, and houses and barns carried

away.
At Chenal du Moine, three miles east of Sorel, 200 persons were rescued by the

Richelieu Company.
At l'Ile de Grace, twenty persons were drowned.
At l'Ile du Pads, seventeen persons were drowned.
At Grand Nord, six miles eastward, nine houses only are standing. liundreds of

barns have been removed. No life lost. Immense number of cattle drowned. Many
houses, in the village, blown down by the wind. All have suffered some kind of loss.
A large quantity of grain was lost.

Everywhere we hear "This one is dead ; that one is dying."
Sixty buildings carried away at Yamachiche.

THIIEE RIVERS, 15, 6 p.m.
Water continues to fall.
I learn that Yamachiche is cruelly tried. Sixty buildings having been thrown

down.
The M. M. Proulx, of Nicolet suffered greatly. Captain Duval, of Port St. Francois,

suffered losses estimated at from $3,000 to $4,000.
The house of M. Malhiot, at Pointe du Lac, has not been damaged.
At Three Rivers, six drowned women and children were found.

Another De8patch.

BERTHIER, 15th April, P. M.
(Via Three Rivers.)

Water continues to go down; immense damages have been caused during these
last three days; houses broken up, barns carried away, &c. Over 60 people are sup-
posed to have been drowned.

At l'Ile à l'Aigle, two families composed of 17 persons, were drowned.
The loss of cattle is estimated at about 3,000 head.

PUBLIC MEETING.

As will be seen by the Proclamation of His Honour the Mayor, a great meeting
of the citizens of Montreal will be held this afternoon at 3 o'clock, for the adoption of
the best means to come to the assistance of the inundated people. This demonstration,
due to thé initiative of Mr. Justice Coursol, MM. Lamère, McNaughton and some
other citizens, will certainly attain the end for which it was called.
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We learned with pleasure Saturday night, that Hon. Justice Loranger, who was
one of the first to render assistance to the flooded people of the Islands and of the
Chenal du Moine, will perhaps arrive here in time, to-day, to attend the meeting.

There is no use inviting Montrealers to be present at such a meeting; their well-
known charity could not be deficient on such a sorrowful occasion.

"L'Etoile," which left only yesterday morning, Sunday, had on board provisions
that some charitable persons were already sending to the scene of the disasters.

We learn that M. Perreault, member for Richelieu, bas taken an active part in all
the measures taken in the interests of his constituents ; he himself opened a subscription
list and has succeeded, it is said, in collecting a large amount.

THE FLOOD AT SOREL.

We have learned with much pleasure f rom Mr. Sincennes, that before his departure
from Sorel, a Committee had been appointed to ascertain as exactly as possible the
extent of the damages resulting from the flood in order to relieve each one according to
bis loss. We must call the public attention to the fact that last Friday Mr. Sincennes
bas placed "l'Etoile " at the disposition of the destitute inundated people and that he
bas come to Montreal for calling on public charity.

"LA MINERVE," MONTREAL, 18TH APRIL, 1865.

QUEBEC, 17th April.

On Saturday and Sunday some 4 inches of snow covered the ground The ice
bridge from the Harbour to the Chaudiere and the St. Charles has moved away during
the flood. This flood has considerably damaged the telegraph posts on the north shore.
All the houses, for a length of 6 miles, near Maskinonge, have been carried away. A
schooner left for Bic to-day. The calling of a public meeting for the relief of the
sufferers is talked of.

Wredks oj Houses Carried on the Shoving Ice.

Thursday or Friday, a wardrobe or commode, and a trunk filled with clothes of
some value were found in the lower part of the parish of Contrecoeur; besides some
nice dresses, they contained nine or ten dollars in silver, a gold chain and some rings.

Public Meeting in Favour of Sufferers.

The public meeting called by His Honour the Mayor for the adoption of proper
measures for the relief of those who suffered by the flood, at Berthier and Sorel, took
place yesterday at 3 p.m. ; it was numerous and composed of citizens of standing, such
as the Hon. MM. Quesnel, McGee, Chauveau, Ryan, DeBeaujeu, the Hon. Justices
Loranger and Coursol, M. Redpath, president of the Board of Trade, M. C. S. Cherrier,
M. Sincennes, president Richelieu Company, M. Lamère, general agent of same Company,
M. Perreault, M.P.P. for Richelieu, and many other notables of Montreal.

lis Honour the Mayor was requested to preside at the meeting and M. M. L. N.
Duvernay and Stevenson asked to act as secretaries.

Bis Honour having read the petition which he had received and the answer he had
given to same, explained in a few words the object of the meeting, which was to render
assistance to the people who suffered losses by the flood. Hon. M. Quesnel then
spoke on the gravity and importance of the disaster and of the urgency of adopting
remedial measures; he proposed the following resolution, seconded by Hon. T. D'Arcy
McGee -

" That this meeting regretting the calamity which has caused the death of so many
persons and the los of so much property belonging to inhabitants residing in the neigh-
bourhood of Sorel and at Berthier, and sympathizing with the sufferers of such calanity,
desire to adopt without delay, measures to relieve all those that require help, by means
of voluntary contribution."
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Hon. M. McGee, having seconded the motion, called to reniembrance the fact that
Nontreal had also suffered damages by the flood, and that the inhabitants, better than

others, could form an idea of the calamity which had brought mourning and desolation
to such a large portion of the population of Richelieu District. He eloquently painted
sorrows of those families so cruelly afflicted who, in the space of a few hours, have lost
not only their wealth, their homes, but also one or niore members of their household.
He concluded by a warm appeal to the charity of ail those present, and suggested that a
subscription list be opened at once and that e'very one be called to contribute his share
to the relief of those victins.

Hon. Justice Loranger being called to speak, said that he remembered having
received the same request from Montreal, in many circumstances, and that his contri-
bution had always been ready, but that, under the present circumstances, he had particu-
lar motives in addressing the meeting. The narrative of the flood and its ravages are
to be found on papers and in the mouth of everybody, he said ; no one has not been moved
by the recital of such terrible disasters. A committee had been appointed at once at
Sorel, to render to these poor victins, whose losses are deplored by every one, the help
required. It has been ascertained that 500 persons are to-day totally ruined and have
no hope of assistance other than that from the charity of the public.

The Hon. Justice then began a recital of this horrible disaster ; he had seen all the
facts he was to mention, or he had heard them related by the actors themselves or by
those that took part in them,

For a considerable time back the rise of water excited fears of mishap; never had
the river been so high. Suddenly a report reached Sorel that ail the neighbouring islands
were under water and the Sorel people went to those islapds to assist those exposed to
ail the horrors of famine. No presumption could be had of what the disaster was to be.
Ail was covered by water. Everywhere was water, 10 or 11 feet high, around buildings
whose first floors were flooded. Cattle had been transferred to the upper floors of barns
and stables.

Nevertheless, every one was confident and believed all danger over the moment the
ice had disappeared. They were looking only for bread, and when they had received
some, these poor people believed they had nothing else to wish for.

"LA MINERVE," MONTREAL, 2OTH APRIL, 1865.

FLOOD-200 HOUSES PULLED DOWN AT BÉCANCUR-LIFE LoST.

Last Wednesday while the gale was raging through the islands opposite Sorel and
making so many victims, the inhabitants of Bécancour were also experiencing a terrible
trial. Suddenly, at about 3 p.m., the river overflowed its banks and the water spread
ail over the country. The road along the river -was under a depth of water, of 12 to 15 feet.
The inhabitants surprised in their houses had hardly time to fly to upper floors. The ice
pushed by a strong wind, crushed every thing it met. More than 200 buildings, barns
and houses, have been carried away. Happily that men succeeded in rescuing people
living in the most exposed places and bringing them by canoes to high places inland;
had they not succeeded we would have many more deaths to record.

. Nevertheless, a young child called Serene has been buried in the waves while his
older brother escaped by jumping on a cake of ice whence he was rescued. A man named
Dubois was at work in his barn, at the beginning of the ice shove, but the *ater rose so
rapidly that he had to escape by a hole made in the roof and *as received by foui men
paddling a canoe. Hardly was he in the canoe that an enormous piece of ied struck the
barn and crushed it down.

A lady called Gingras embarked in a canoe with her seven children, the eldest of
whom was only 15 years of age. The caroe had drifted for two leagues amidst lumps
of ice and ivrecks of all kinds, when it struok against an obstrection at the bottom of
the river; the shock being so violent as to throw Mrs. Gingras in the water. She was
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near disappearing when her daughter caught hold of her hair and succeeded in bringing
her in the canoe which was kept in equilibrum by the other children. Men came to
their rescue and saved them from a sure death.

The water and the ice have caused great damage. The houses and other buildings
which resisted to the shove are greatly damaged. The losses to the inhabitants are iin-
mense. Two sheds belonging to one- Mrs. Beauchamp have been carried away with
hardware, groceries, and 200 cords of firewood. Water rose 4 feet inside of her pri-
vate house and to a height of 6 feet in her store. Her furniture is no more good and
her groceries having remained for a long time in the water are nearly al[ useless.

A letter from Maskinongé, says :
" During the débâcle of the ice on the lake, Wednesday last, 12th instant, the water

of the river Maskin.ongé driven by a strong south-west wind invaded the fields, houses and
other buildings. Many houses were destroyed and other buiklings more or less damnaged.
Happily no life was lost. The losses of hay and other fodders were heavy. A good
number of cattle, horses, beefs, cows and sheep have been drowned and carried away."

"LA MINERVE," MONTREAL, 21st APRIL, 1865.

FLOOD AND DIsAsTER(

The " Messager de Joliette" says :
" At Lanoraie, the gale has made terrible ravages, although no loss of life is to be

recorded. Eight houses owned by Messrs. Laliberté, Ducharme, Champagne, Caron,
Pagé, and by a widow, Mrs. Caisse, and a blacksmith shop belonging to Mr. Didace
Lippé have been carried away by the waves. A shed of Mr. Louis Champagne's is also
down. It is affirmed that this gentleman will be forced to take down his house to re-
build it elsewhere. Circulation on foot is no longer possible in front of the house owned
by Notary Latour, and the ground under the south-west corner of the same house is
undermined for at least 10 feet in depth. At many places, over a distance of 6 or 8
miles, the road next the river has been worn away over its whole breadth. The house
mentioned as the one of Mr. Champagne is not his residence next the railway station."

"L'Ere Nouvelle " of Three Rivers, says:
"When the gale was raging most violently, the waves dashed with fury against

the buildings, and in less than one hour the vast sea was covered with wrecked houses,
barns, sheds and furniture passing between cakes of ice, to the great despair of
their owners, some of whom risked their lives in endeavouring to save these articles.
Nevertheless notwithstanding the formidable appearance of the storm which seemed to
destroy all the portions of the town under water, there were only some ten houses and
some barns thrown down and carried away."

"LA MINERVE," MONTREAL, 14TH APRIL, 1873.

THE ICE BREAKING UP.

The ice bridge opposite the city, moved somewhat during the night of Saturday to
Sunday. We believe this first move of the ice is due to the actual breaking of the
ice in Lake St. Louis.

The winter road to St. Lambert, has moved to below Bonsecours market. The
frequent rains we have had lately contributed greatly to the shove.

News from Sorel, says the ice is shoving greatly at that place. In every part of the
country the moving ice causes disasters. Since 15 years, the level of rivulets has never
been so high and nevertheless the water continues to rise. The ice has piled up opposite
Laprairie Village and we learn that pieces of ice are piled near the La Saline Hotel.

As it will be seen by our despatches contained in other columns, the damages
done by the flood are great at Terrebonne and Sault au Récollet.
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"LA MINERVE," MONTREAL, 15TH APRIL, 1873.

At every hour, at every instant, the progress of the shove is watched. The water
continues to rise and last night it stood nearly 2 ft. high in most of the cellars of the
stores of St. Paul Street, between McGill and St. Peter Streets. Some cellars on Com-
missioners Street are also flooded. At nany places the ice lias moved on top of the
revetment wall on Commissioners Street, and nevertheless it is only the beginning.

If we go through Point St. Charles, we notice that the inhabitants are very uneasy
and do not know what will be the end of what is called the "débâcle." The water
in certain parts of that suburb, especially on the south side of Wellington Street, is 4 to
5 ft. high.

Above Victoria Bridge, the ice pilings reach 25 ft. in height. The ice packs are
seen all around Ste. Helène Island and some of the pine trees which are its ornaments,
in summer, have been crushed. Old inhabitants say they never saw the like.

At Longueuil, fears are entertained the same as on this side; people are preparing
for the flood. Two men yesterday crossed the bridge to St. Lambert, but it is said they
have incurred great risks and that they would not repeat the same imprudent act.

"LA MINERVE," MONTREAL, 18TH APRIL, 1873.

The ice bridge bas shoved down a little during the night of Wednesday to Thurs-
day, especially on the St. Lambert side ; on the south side of Ste. Helène Island, the ice
lias piled at several places, to a height of 50 ft., forming mountains.

Many guns mounted on their carriages and used for firing practice have been pulled
down.

. Water rose rapidly since 10 o'clock the night before last. Yesterday morning,
Commissioners Street was, flooded, partly, between St. Jean Baptiste Street and Bonse-
cours market.

The warehouse " Ottawa and Rideau " and the coal yard of the Intercolonial, on
McGill Street are flooded, as well as St. Paul Street at the corner of St. Peters Street, and
a great portion of Pointe St. Charles including the plot of land known as " St. Patricks
Fields." Cellars in Griffintown are flooded; last night Chaboillez Square appeared like
a small lake. Portion of St. David Street has been changed into a rivulet.

At Point St. Charles many inhabitants use canoes for going out. of their houses.
Lands situated on the Lachine road are covered by 3 to 4 feet of water. The

ground floor of St. Anne's Market is full of water. The winter road to Longueuil is
totally broken up and enormous pieces of ice have got stuck fast near the cotton factory,
at Hochelaga.

At four yesterday morning the steamer "Richelieu," of the Richelieu Company,
left Sorel for St. Hilaire. The passengers arriied here by the noon train.

"LA MINERVE,'' MONTREAL, 19TH APRIL, 1873.

The water which is now at the level of top of the revetment wall, seems to be
stationary. Since 4 p.m. yesterday, Commissioners Street is dry, though some pools of
water are yet seen in some places.

It is related that some time yesterday the Village of Laprairie was totally flooded
and that great damages were caused by ice ; it is even said that many houses were
torn down. M. Lanctot, hotel keeper, seems to be the greatest sufferer of all these
accidents.

"LA MINERVE," MONTREAL, 21sT APRIL, 1873.

Water has reached an extraordinary level; it stands over all the wharves and
threatens to invade the offices andsheds of the Richelieu Company, the highest on the shore,
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to which access is now had by boards resting on blocks. Our rich harbour has at last
been entirely cleared of its winter obstruction-the, ice bridge. At the first shove of
the ice heavy chains which tied to shore soine rafts of square timber were broken as
threads, and the rafts moved down a distance of fifteen arpents. One crib even followed
the ice in the river. All the remainder were saved. This was the only accident due to
the breaking up of the ice.

"LA MINERVE," MONTREAL, 23RD APRIL, 1873.

A large quantity of ice lying on the shore at St. Lambert, moved away yesterday.
At Longue Pointe the breaking up of the ice is far advanced, and a channel is opened'
as far as beyond Verennes.

The water is falling slowly.

(Jforning Chronicle, Quebec, 121h April, 1865.)

INUNDATION AT STE. ANNE.

A correspondent writes us as follows: from Ste. Anné de la Pérade, under date of
Sunday:-

" We are flooded. The water was never so high here as it is at the present moment.
There is a foot of water in the lower part of the house in which I at present reside,
although it is built in the highest part of the parish. I have been obliged to take my
horses out of the stable. To day we went to church in canoes. It is feared that the
water will rise still higher, inasmuch as the ice is not moving. All the fields in rear of
the village are flooded as far as the woods. Fears are entertained for our bridge,
inasmuch as the ice is jammed against it. It is said here that Batiscan bridge has been
carried away, and that a number of small craft, in winter quarters at the mouth of the
river, have been damaged. Our own parish presents a sad spectacle. Its whole extent
is inundated as far as the church.

The Montreal " Evening Telegraph " of 12th April, 1865, says
The flood still continues with little abatement, and although the water is not so

high as in 1861, the area of the submerged district is very large, extending from the
river to Bonaventure Street, including the whole of Ste. Ann's, part of St. Antoine,
West, Centre and East wards. The amount of suffering occasioned by it is very great,
and quite beyond the means of the national and other benevolent societies to alleviate.

(Mforning Chronicle, Queber, 13t1h pril, 1865.)

THE ICE PIER.

A correspondent of the " Journal," writing from Ste. Anne de la Pérade, in reference
to the flood at that place, already referred to in our columns, says

" Thanks to the piers constructed in the river to favour the formation of an ice
bridge for the accommodation of the citizens or persons residing in the environs of the
city, we are now in a " jam," the like of which was never seen before within the memory
of man.

" There is but one outcry here, a protest against the piers and those who caused them
to be constructed."

(forning Chronicle, Quebec, 15th April, 1865.)
THE RIVER.

By the latest intelligence received we learn that the ice that broke up in the upper
part of the river has got jammed at Grondines.

The damage done to Mr. Cushing's mill at Repentigny, by the recent break up of
the ioe, is estimated at $200.
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(Jlorning Chronicle, Quebec, 19th April, 1865.)

The ice has done much damage at Bécancour and Gentilly, while full details of the
disaster at Pointe du Lac, have.not yet reached us. In the lower part of Three Rivers
there are fifteen houses more or less injured by the ice, and in many instances the furni-
ture has been either carried away or else broken to pieces. The high water has also
caused loss to several lumber merchants who wintered saw-logs and timber in booms in
the east channel of the St. Maurice. The flood rose above the piers to which the Govern-
ment booms are usually attached, and the ice floated over them carrying off most of the
timber and logs wintered there. In a similar way the water in the west channel of the
St. Maurice rose so high, being backed up by the St. Lawrence, that the ice floated
over the piers belonging to Mr. Ward's sawmill, and when the gale of Wednesday rose,
the entire sheet of ice from the mills to the bridge was carried out half way across the
river, bearing with it, the booms which had been strung along inshore in the fall for
safety, as well as boats, schooners, etc. Fortunately there was no current in the St.
Maurice, and by dint of hard labour and considerable expense all the property will be
saved. A gentleman who had occasion to pass through Belle Rivière, St. Eustache, St.
Martin, informs us that he counted no less than 32 barns and 4 dwelling houses
unroofed during the gale, also that the covering of the bridge of Barre à Plouffe was to
the extent of about 150 yards blown into the river.

One of the incidents of the disaster at the Island of Sorel is thus described: " One
child of twelve months old had been taken off a roof by Capt. Labelle and was supposed
to be dead, but by constant rubbing when on board by the crew of the boat, be was
brought to life. One young wonan, thinly dressed, dripping wet, with long hair
dishevelled, hanging over ber face and shoulders, with large black eyes rolling, presented
a picture of despair, she looked as if bereft of reason. One very old man and a number
of women and children were driven away in an open boat towards the lake; fortunately
they found refuge in a covered bateau, which was itself driven into the woods. The
husband of one of these women caught hold of some boards, was carried in another
direction into the woods and passed twelve hours in that situation. One man left his
house to go to the barn to feed his cattle; a few minutes after lie saw his house fall.
His wife and three children were drowned.

The following additional sad tidings come from Isle du Pads: Three houses were
knocked down, and, with their contents, were carried away by the force of the wind and
water. Seventeen persons were lost, namely, the wife of Oliver Berard and four
daughters : widow (Gilbert Brisset and her children) Jos. Boucher and his wife, and the
wife of another Jos. Boucher. Besides these victims, two other persons, the wife of Louis
Deay and his daughter were carried away by the flood, but they were subsequently rescued
and it is hoped that theywill recover. Sixty buildings have been destroyed at Yamachiche.
At a place called Grand Nord, six miles below the Isle du Pads, there are only nine
dwelling houses standing. Every barn and outbuilding has been carried away. The
number of cattle drowned is immense. The Messrs. Proulx at Yamachiche have suffered
very heavily. Captain Duval's loss at Port St. François will reacli $4,000. At Isle de
l'Aigle two families, numbéring seventeen persons, were drowned on Friday night.

A frail craft on which there were seven persons, a mother and six children, were
picked up below Berthier by one of the steamers. They were terribly exhausted, hav-
ing drifted down some six miles with the current. The total number of deaths is stated
by those who have visited the inundated district at fifty or thereabouts, and the destruc-
tion of the other sufferers who escaped with their lives is in many instances extreme.

The number of cattle drowned is estimated at three thousand head at least.

(Morning Chronicle, Quebec, 20th April, 1865.)

The following extract of a letter from Nicolet, under date of Monday last, has been
communicated to us for publication :

" Great damage done here by the water, ice and wind. The buildings on the
property belonging to Mr. Gleason suffered great damage. A large dwelling house was
all smashed with the exception of the frame which was left standing.
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"The barns, stables and other outbuildings, to the number of nine or ten, were either
thrown down and carried away by the water or smashed to pieces. All the fences are
gone and trees torn out by the roots. Mr. Michael Finlay, the tenant of the said
property, has suffered great loss, having lost all the grain to the amount of 300 bushels,
also 1,500 bundles of fodder. All the farm implements have been carried away ; not an
article left. Mr. Roy, of Nicolet, has also had his barns destroyed and his house con-
siderably damaged. Mr. Boudreault has likewise suffered heavily, his house having
been destroyed. Mr. G. Beaubien and other residents have suffered more or less."

(Morning Chronicle, Quebec, 27th April, 1865.)

Some additional details have been received of the loss of life and property at
various points on both banks of the River St. Lawrence, by the recent flood storm. The
bodies of nineteen of the victims, belonging to the de Grace and Isle du Pads, have
been picked up along the shores. The greater number of these are women and children.
The loss of property in the parish of Nicolet is estimated at $12,400. The loss at
Bécancour is much more extensive than was at first supposed, about three-fourths of the
whole surface of the parish being flooded. Fully two hundred buildings in this locality
have been carried away, and the loss of cattle, grain and produce generally is immense.
At Lanoraie, which it was thought at first had escaped the dreadful visitation, eight
dwelling houses and a number of outbuildings were carried away, but there was no loss
of life.
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APPENDIX No. 20.

REPORT ON WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND

LACHINE, BY R. STECKEL, CIVIL ENGINEER, 24TH NOVEMBER, 1891.

NOTES AND REMARKS

RELATIVE TO THE

DÉBÂCLE AND THE FLOODING OF THE BANKS
ON THE

RIVER ST. LAWRENCE
BETWEEN

QUEBEC, MONTREAL AND LA CHINE

IN THE

SPRING OF 1887.

Replies of mayors, municipal officers, etc., of riparian parishes to circulars
sent by the Department of Public Works at the approach

of spring in 1887.
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LAPRAIRIE, 23rd April, 1887.
G. F. BAILLAIRGÉ, ESQ.,

Deputy Minister of Public Works,
Ottawa.

SIR,-I have the honour to acknowledge the receipt of your communication dated
the 20th, by which you ask me to observe the shoving of the ice and generally all other
particulars relating to the débâcle on the St. Lawrence.

The following day I cominenced my observations and I hope before long to be able
to present you with a complete report, not only of my own personal observations but
also of those of Rev. Mr. Bourgeault, the parish priest, who has noticed with particular
attention the movements of the flood, as well as those of citizens of good standing of this
village.

I have also followed the instructions contained in the dispatch of Mr. A. Gobeil,
dated the 26th instant. The highest level reached by the water is marked on the break-
water. So that you need not fear, dear sir, that the information will be deficient, but
rather, a superabundance of data.

Warmly thanking you for the interest you display in favour of La Prairie. I remain
with much consideration

Your obedient servant,
(Signed) T. A. BRISSON.

LoNGUEUIL, 28th April, 1887.
G. F. BAILLAIRGÉ, EsQ.,

Deputy Minister of Public Works,
Ottawa.

SIR,--In answer to your request dated the 20th instant asking for information con-
cerning the progress of the ice shove and the flood this year, at Longueuil, I have the
honour to submit the following observations :

From April the 18th to 21st, the water stood nearly at a unifori level, viz.
even with the foot of the streets ending at the bank of the river without, however,
flooding the said streets.

In the morning of the 22nd at 6.15 the ice shoved with great effect along the bank,
from the government land, at the west end of the city, causing the formation all along
the bank of a wall measuring on an average 24 feet in height, breaking the house and
barn situated on the government land; carrying away one corner of the house belonging
to the South-Eastern Railway Company ; destroying part of the property of Mr. Smardon,
near the river, on the street opposite the convent of the " Seurs Jésus-Marie " and
causing further damages of less importance. At the same time water reached the foot of St.
Charles Street in the west end of the city, rising about 3 feet, but it fell almost
immediately to within 1 foot of its level prior to the shove.

In the afternoon of the 22nd, at 5 o'clock, water rose very slowly. At 5 p.m. I paid
a visit to the waterworks, and it was noticed that the water was only a few inches
below the fires. I then went by boat to the ruins of the government farm house
to have a good view of the situation.

On the Montreal and Hochelaga side, and behind Ste. Hélène Island, I could see
but mountains of ice following a line nearly direct from the South-Eastern Railway to
the cotton factory of Mr. Hudon. Below this point, the ice seemed not to have moved,
except along the bank of the river and along the city front as above referred to. I found
the situation to be so threatening that I ordered the men in charge of the waterworks
to take every possible measures to prevent the fires being put out, but not to remain on
the premises during the night for fear of the works being washed away by ice that could
be driven against the building during that period. From 5 to 6 p.m. the water rose
more particularly in the west end of the city, and we noted that it was not so much the
swelling of the St. Lawrence itself, as the waters running down from St. Lam-
bert which flooded cur streets. At 8 o'clock, water rising slowly in the east end of
396 L1891]



55 Victoria. Sessional Papers (No. 8.) A. 1892

the .ity. The ice seemed jammed and securely anchored to the bottom of the river
where the Montreal Harbour Commission have deposited the dredgings of the said har-
bour during the past few years, and more particularly from the Princess Royal Avenue
down towards Boucherville.

23rd April, 6.30 a.m. Thermometer 48°. South-east wind. The water rose
about 1 foot during the night and covers a part of St. Charles Street, but does not reach
the fires of the boiler in the waterworks. Ice does not seem to have moved during the
night.

Noon. Temperature 55°, south wind. Threatening rain. No rise in the water,
which is at the level of this morning. Ice opposite town has not moved. I learn by
telephone that in Montreal the water has fallen 6 inches.

5 p.m. Heavy rain. No change in the condition of ice since noon. I learn by
telegraph from Pointe-Claire that the ice of Lake St. Louis was yet solid at 2 this p.m.

8 p.m. Water has risen a little since 5 o'clock, which is due as much to rain as to
the ice. The stretch of the river between Victoria Bridge and Laprairie which was
free of ice this morning has been refilled for the'second time since yesterday. The rain
has changed the rivulets into torrents.

24th April, 6 a.m. Temperature 40°. Water rose 4 inches in the west end of the
city and 10 inches in the east end. No noticeable change in the state of ice.

9 a.m. No particular observation. Water has only 1 inch more to rise to reach
the fires at the waterworks.

Noon. No change to be noted.
1 p.m. I learn by telephone f rom Pointe Claire that the ice began to move. We

expect a shove here at about 6 p.m.
3.40 p.m. Beginning of the débâcle. The ice at the back of St. Helène Island,

south shore, descends towards the north, but once at the centre of the river, flows towards
north-east as far as opposite the Catholic church of Longueuil and thence directly to the
east till it grounds on the bottom covered by the dredgings deposited by the Harbour
Commissioners.

For one hour the water rose very rapidly and reached from 18 to 19 inches above
the highest water of 1885, which was the highest flood observed in Longueuil, that
of 1886 having reached a level 1 ft. lower.

From 3.40 to 4. 30 water rose at least three feet.
5.20 p.m. Water fell 6 inches. The ice shove is stopped, but we expect there

will be another move at about 8. Seen f rom the steeple of the church the part of the
river between Victoria Bridge and Laprairie seems to be free of ice.

The engines at the waterworks are not working. The ice has not moved at the
eastern end of the town. It seems as if the ice shoved further down on the south shore
probably because the Montreal Harbour Commission has not placed any obstructions to the
free course of the ice on that side of the river.

6 p.m. Water stationary. Ice not moving. Thermometer showed little or no change
to-day, not having risen above 42°. This morning we had 40° at 6 o'clock, now we have
40j° at 7 p.m.

Since one hour, water has again fallen by 6 inches. No change in the ice.
25th April, 6 a.m. Temperature 32°. During the night the water fell some inches.

It stands about 1 foot lower than the highest level reached yesterday at 4.30. It
rose a little between 8 o'clock and midnight, for this reason the three decreases of height
I point out, viz.: that at 5.20 p.m., that at 7 p.m. yesterday and that of this morning, I
find a fall of only 1 foot. No change in the ice on the Longueuil side. The key or
centre of resistence seems to be in the eastern end of Longueuil towards Boucherville.

9 a..m. A dispatch f rom Pointe Claire says the ice of Lake St. Louis is coming down
in one field. No change to be noticed here in the ice.

1 p.m. No change.
26th April, 7 a.m. During last night water fell about 12 inches. No change

in the ice.
Noon. Water decreases very slowly in height.
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6 p.m. Water level decreased about 1 foot in the preceeding 12 hours. No change
in the ice. I have given orders for marking the highest elevation reached by water,
f rom the waterworks to the lower part of ,the town, so as to refer to these marks when
required.

27th April, 6 a.m. Thermometor 36°. No motion of the ice and no change to be
noted.

Water level decreased sufficiently to permit the working of the pumps of the water-
works this morning.

Noon. During the last 18 hours water fell 1 foot. We begin to realize the extent
of the losses suffered which are greater than at first supposed.

The habitants on the north of St. Charles Street are totally demoralized. The
exasperation against the Montreal Harbour Commission is at its height and the calling of
an indignation meeting is talked of as also the sending of delegates to make representa-
tions to the Federal Government, with a view of obtaining justice from the said Com-
mission who seem inclined to sneer at every one, notwithstanding that it is evident the
Commission is responsible for the present state of things by its perseverence in filling
up the channels below this town.

28th April, 6 a.m. Thermometor 33V. No change in ice. Water is still falling.
The eye cannot ascertain the opening of a channel within the range it can reach.

6 p.m. Channel opened on the Hochelaga side and ice moving down, but at
the east end of the town, towards Boucherville, it inoves very little if any. This is a
very excellent opportunity for the Engineer of the Montreal Harbour Commission to
come and admire his work. The year 1887 will be memorable for Longueuil when the
flood question will come up.

I have the honour to be, Sir,
Your devoted servant,

(Signed) L. E. MORIN,
Mlayor of Longueuil.

LoNGUE POINTE, 22nd May, 1887.

SIR,-In answer to your request concerning informations in relation to the flood
and the débâcle, I have to say that the ice shoved between Hochelaga and Longue
Pointe on the 22nd April ; the water was excessively high at the beginning of the shove ;
on the 24th the ice moved anew from Longue Pointe to the end of Charron Island;
the water decreased in height during these few days ; for a third time, on the 27th, the ice
moved, and between 4 or 5 o'clock on the afternoon of the 29th the river was entirely
clear.

I believe we were exempted from a flood at Longue Pointe only on account of the
ice having begun to move below this place. As regards the height reached by the water,
it did not rise as high as during the floods of 1885 and 1886.

(Signed) HORMIDAS LAPOINTE.

REPENTIGNY, 5th May, 1887.

SIR,-I am directed by the Mayor of this place to transmit to you the following
informations concerning the flood at Repentigny.

This year it is impossible for us to tell you exactly the greatest height through which
the river rose on the 24th April 1887 (at its maximum) because we have not obse-ved the
height of the water last summer when it was low. However, we can say that we believe
the water reached a point 20 ft. above the lowest water. The point it reached this
year was 20 inches lower than that of last year.

Since 3 years, the water covers the two-thirds of the Post Road for a depth of 1
to 6 ft.
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The débâcle began at 4 a.m. Wednesday, the 27th April, and was very slow;
4 days before the river was clear of ice opposite this parish. As everywhere else, the
water rose and fell a few inches in one hour, &c., &c.; but it remained high during a
shorter time this year than last.

The flood of this spring lasted from the 20th April to the 1st of May.
I have the honour to be, Sir, your obedient servant,

(Signed) F. X. O'BRIEN,
Secretary-Treasurer of the M.C.P.R.

G. F. BAILLAIRGÉ, Esq.,
Deputy Minister of Public Works,

Ottawa.

CONTRECRUR POST OFFICE, 30th April, 1887.
The Mayor of Contrecoeur, Jos. Duhamel, has the honour of answering to a circular

of the Deputy Minister of Public Works, dated the 20th April, as follows :
The river reached its highest level at noon of the 25th and stood 2j feet below its

highest level of 1886. The absence of a water gauge prevents us from giving a more
precise figure. After many moves, the ice made a decided downward move on the 28th
at noon, and continued to descend thereafter. On the 29th, the Northern Channel
seemed free of ice.

The breaking up of the ice opposite our place is always slow and difficult on account
of the narrow passage in front of Lanoraie.

It is said the river is free at Verchères. Large quantities of ice are yet kept back
here by the islands, and a strong north-east wind.

(Signed) JOS. DUHAMEL, Mayor.

LAVALTRIE, 5th May, 1887.
SIR,-I have the honour to transmit herewith my notes and observations concern-

ing the breaking up of the ice and the flood of this spring at Lavaltrie.
I considered that I should supplement these notes with certain remarks, which being

in accordance with others, will, I hope, help the Government not only in finding the
remedy, but also to apply the said remedy to our sufferings. Let us have the proper
confidence in engineers, for the most part strangers, who know very little of our great
river; but specially let us listen to the testimony of old Canadians able to supply infor-
mations based upon their own experience, and which are worth a great deal more, I
think, than the reports of those engineers made at the cost of millions of dollars.

I have the honour to be, Sir, your obedient servant,
(Signed) SIM. MARTINEAU, M.D., Mayor.

G. F. BAILLAIRGÉ, Esq.,
Deputy Minister of Public Works,

Ottawa.

NOTES AND OBSERVATIONS ON THE DÉBACLE AND THE FLOOD
AT LAVALTRIE, 1887.

Friday, 22nd Ap1 il. The water which up to date has risen slowly, is yet 8 ft. below
its highest point of last spring, 1886.

Saturday, 23rd April, 6 a.m. Water rose 2 ft. since yesterday. This morning a
shove of the ice took place.; ice moved for about 200 ft. and broke the shed of the
Richelieu Company.

Sunday, 24th April, 6 p.m. To-day, water rose 6 inches. Three feet more required
to reach the level of last year.

A. 1892

[1891)] 399



55 Victoria. Sessional Papers (No. 8.)

Monday, 25th April, 3 p.m. Water sank 2 inches since yesterday.
Tuesday, 26th April, 4 p.n. Water fell 8 inches since yesterday. Ice yet solid.
Wednesday 27th, 8 p.m. Water is again sinking a little. Ice began to move

last night and is still piled up at several places on the banks ; many fences broken and
carried away.

Thursday 28th, 9 a.m. Ice shoves again and breaks up here and there. Water
descends slowly.

28th April, 6 p.m. At various intervals to-day, the ice went down and broke
up, we began to notice a few open spaces here and there.

Remark. The rise of the water is explained by the ice choking the narrow part of
the river in front of Lanoraie. This jamming of the ice at Lanoraie, in 1869 and 1886,
after the departure of the ice from opposite our place, caused the water to reach here
its highest level ; it could not flow through the choked channel. Sometimes, however,
the jamming takes place amongst the Islands of Sorel, instead of at Lanoraie, and which
equally causes a flood at Lavaltrie, such was the case in 1865 and 1885.

29th April, 6 a.m. This morning the channel is nearly clear of ice, although ice
is yet solidly attached to the shoals, on each bank. Since yesterday, water fell 11 ft. and
the action of the wind is the only cause that can now detach these grounded cakes of ice.

Remark. It is proper to state that since a few years, the Montreal Harbour Commis-
sion has caused a new channel to be dredged across the flat shoals, on the south side of
the old channel. This new channel, according to the opinion of competent men,
corroborated by the testimony of an experienced pilot, living here, is one of the most
active causes of the flood, and I am of the same opinion. At any rate it is worthy of
note that this channel is opened since only three or four years, and that during each
one of these years, we have experienced a disastrous flood.

This opinion is based upon two principal reasons: 1st. The level of the shoals has
been considerably raised by the deposition of a large quantity of dredgings here and there.

The dredging operations have caused these shoals to dry at low water, whereas they
were never seen above water before. Whence: a first obstruction, easy to understand,
opposed the descent of the ice. 2nd. This new channel has completely changed the natural
course of the river which followed the old channel in a straight direction towards Lanoraie.
Now the water has to turn nearly at an acute angle up stream to go into the new channel
which is deeper than the old one, where the banks are nearly dry at low water, which
gives the channel the appearance of a canal. The water goes through that channel as
through a rapid, for a distance of 3 miles, and strikes in a perpendicular direction on
the banks at ContrecSur. In thus striking the shore, this stream is broken up and
reflected so as to return northward, stemming back the surrounding waters on each side.
Whence the dangerous whirlpool complained of by pilots and which causes the ice to
ground on the adjoining foreshores and thus obstructs the river bed more and more;
the original current being no longer there to clear it.

Nothing surprising then, if we have floods, and we will have many more of them
in the future, because, these are undeniable facts which everybody can ascertain and
the consequence of which can only be more and more disastrous floods.

29th April, 6 p.m. ,Strong north-east wind. Water rose one foot since morning.
The fields of ice, grounded on the shoals, are broken up by the action of the tide.

30th April. 1Vtoderate wind ; hardly any ice left. The water continues to fall
steadily, the flood is over.

Remark. The highest level was reached here by the water on the 24th April. It
stood 3 ft. below the level of last year, and one foot below the level of 1885; in 1869,
the flood reached about the same level as this year.

As far back as our people can remember, the highest flood observed here was that of
1886.

lst May, 1887. Opening of navigation.

(Signed) SIM. MARTINEAU, M.D., Mayor.

Lavaltrie, 1st May, 1887.
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BERTHIER EN HAUT, 3rd May, 1887.
G. F. BAILLAIRGÉ, EsQ.,

Deputy Minister Public Works,
Ottawa.

SIR,-In answer to your request addressed to me asking for information concern-
ing the breaking up of the ice at Berthier, I supply you with the following notes.

The débâble occurred on the River St. Lawrence, opposite this place, on the 29th
April. The greatest rise of the water took place on the evening of the 24th, when it
reached an elevation of 16½ ft. above its ordinary summer level ; the low part of the town
became flooded on or about the 15th April, and the whole town on the 24th. Late in the
evening of that day, the water became stationary, and remained so all night and
during the forenoon of the 2.5th, after which it began to fall quite rapidly, and during
the whole of the 25th, and since last night, it recedes slowly enough--the low part of
the town is yet somewhat flooded. The water rose very rapidly during the night of the
23rd to the 24th, and during this last day.

According to many observations, there is a difference of 10 inches or thereabouts
between the level of the water in 1865 and this year's, noting that the flood of 1865 is
stated to have been the highest by the oldest habitants ; and that the flood of 1887
comes next as regards elevation.

I remain, Sir, yours, &c.,
(Signed) F. O. LAMARCHE,

Mayor of Berthierville.

ST.-FRANeOIS DU LAC, 4th May, 1887.
G. F. BAILLAIRGÉ, EsQ.,

Deputy Minister of Public Works.
SIR-,The following is my answer to your request:
On the 29th April, lake St. Peter and the river were cleared of ice.
The flood commenced on the 14th of that month and the water has not yet altogether

gone down.
This year the water rose 4 ft. higher than last, and I have marked its highest level

of this year on a house, as I was requested.
(Signed) H. CREVRIER, Mayor.

ST.-FRANÇOIS DU LAC, 18th May, 1887.
SIR,-In reply to your letter of May the 12th, asking me to give you the date of

the breaking up of the ice on River St-François du Lac, I have much pleasure to be
able to inform you that it took place on the 27th and 28th April ; water was nearly 2 ft.
higher than during other springs.

It commenced to fall on the 26th, and now, is at its normal height.
I have not asked for information from the Mayor of St. Thomas, because this

gentleman lives in the concessions, and I think he has not heard of this question of flood.
Your môst humble servant,

HENRI CREVRIER,· Mayor.
G. F. BAILLAIRGÉ, Esq.

YAMACHICHE, 28th April, 1887.
Mr. A. GOBEIL,

Secretary of Public Works,
Ottawa.

SIR,-I received your telegram and in answer thereto, beg to state, that I acted
according to your request in marking the highest level reached by the water this
sprng.

Yours truly,
(Signed) THOMAS DUFRESNE, Mayor.
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G. F. BAILLAIRGÉ, Esq., CHAMPLAIN, 28th April, 1887.

Deputy Minister of Public Works,
Ottawa.

I have received your letter of the 20th instant, asking for information relative to
the highest water and the breaking up of the ice.

The water rose 18- ft. above the summer level of the lowest tides. The dèbâcle
began in the afternoon of the 20th, and the ice continued to move every day until Sunday
morning the 24th, when the water began to fall, and since then it fell 5j ft.

I remain, your most humble servant,
(Signed) XAVIER BOURBEAU, Mayor.

GRONDINES, 25th April, 1887.
G. F. BAILLARGýÉ, EsQ.,

Deputy Minister of Public Works.
SIR,-Ice broke up here on the 24th inst., at 6 a.m. ; we had no flood ; water rose

about 8 ft. during a few hours only.
I have the honour to be, Sir, your,humble servant,

(Signed) ONESIME RIVARD, Mayor.

ST. ANTOINE, ISth May, 1887.
SIR,-At different times, I went to the river to note the highest level reached by

the water; and it is in April that it rose nost, I have narked its level on a shed, ¾ of
a league below the church.

(Signed) N. DION, Mayor.

STE. CROIX, 27th April, 1887.
MR. A. GOBEIL.

In reply to your telegramt of vesterdav, I have to ask you if I an to observe all
the highest spring tides, or only those that will rise most and no others. An answer
is requested.

Yours truly,
CAPT. FERD. BOISVERT, Mayor.

No. 76890.
ST. LAMBERT, 5th May, 1887.

To the Deputy Minister of Public Works, Ottawa.
DEAR SIR,-In conformity to your request, I herewith submit the following facts

in relation to the recent flood and its results on this side of the river.
A shove took place on the 20th day of April, about 3 o'clock in the afternoon, and

a large quantity of ice shoved up on Moffatt's Island, this turned the course of the shove,
crowding it towards the St. Lambert shore, causing considerable damage to the river
bank, by renoving large quantities of soil therefrom. The water rose slowly until about
noon of that date, and at this time it reached the height of about 23 feet above summer
level.

On the morning of the 22nd it commenced to recede slowly.
The water at its highest stage measured from 2 to 6 feet above the road, and

in some parts it shoved the ice up to a height of f rom 15 to 20 feet and quite close to a
large dwelling house. Had the ice gone a little further it would have been wrecked,
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and in other parts large boulders have been deposited in the niddle of the road. The-
ice has this year, as it did during the flood of last year, removed a large part of the river
bank, below the long wharf, formerly used by the G. T. RR., but of no use now ; the road
has now become so narrow in consequence of the removal of so much of the river bank,
that it is dangerous to public travel, the road being in some places only about 15 feet
wide, and two teams can hardly pass with safety.

It is to be hoped that the Government will take measures to remove this wharf. It
would furnish excellent material for the improvements so much needed on the St. Lam-
bert shore.

The shove took place on the afternoon of the 24th, at this time the bulk of the icp
lef t here and the water lowered some, but owing to the clamming of the ice gorge below
Longueuil the water continued even with and the lower parts several feet above, the
road, until the 27th, when it left the road altogether.

I think with many others that the Harbour Commissioners have committed a grave
mistake in causing the dredgings of the harbour to be dumped in the river, below Lon-
gueuil, thus causing shallows for the great mass of ice to ground on, and prevent the free
flow of the, water.

In conclusion I would say, that these floods are causing great loss of property and
the people's time, besides the untold miseries and suffering brought upon the inhabitants
of the flooded districts. We hope that such measures may be adopted as will hereafter put
a stop to these inundations.

Respectfully yours,
(Sgd.) M. CRAIG,

MJfayor of St. Lambert.

No. 76665.
HARBOUR MASTER's OFFICE,

MONTREAL, 2nd May, 1887.

DEAR SiR,-I ain in receipt of your note of the 21st ult., and send you by mail, a
copy of our annual report, in which you will find statement of the opening and closing
of navigation from 1877 to 1886, as well as other information that you may find inter-
esting.

Believe me, yours very truly,
(Sgd.) THOMAS HOWARD,

Harbour Mfaster.
G. F. BAILLAIRGÉ, Esq.,

Ottawa.

[1891] 403





Sessional Papers (No. 8.)

APPENDIX NO. 21.

REPORT ON WATER LEVELS, RIVER ST. LAWRENCE, BETWEEN QUEBEC, MONTREAL AND

LACHINE, BY R. STECKEL, CIVIL ENGINEER, 24TH NOVEMBER, 1891.

NOTE A.

APPROXIMATE DETERMINATION OF MEAN LEVEL OF ATLANTIC
OCEAN, AT QUEBEC, BY MEANS OF DATA AFFORDED BY TIDE

AND RIVER GAUGE REGISTERS KEPT AT VARIOUS
PLACES BETWEEN QUEBEC AND MONTREAL,

1878 TO 1882; THE ADMIRALTY
CHARTS, ETC., ETC.
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NOTE A.

APPROXIMATE DETERMINATION OF POSITION OF MEAN LEVEL OF

ATLANTIC OCEAN AT QUEBEC, BY MEANS OF DATA AFFORDED
BY TIDE AND RIVER GAUGE REGISTERS KEPT,

1878 TO 1882, ErC.

Ist. Let A B C D E A be a cross section of Lake St. Peter, or at any other point
of the River St. Lawrence, where it is free from regular tidal fluctuations, or practically
so, in comparison to the variations of level due to changes in the fresh water discharge,
and where the elevation of the bottom of the thalweg is near a maximum and the bed
would be completely uncovered if the stream ran dry at any time ; the surfaces A E
and B D corresponding ; respectively, to river levels 26-6 ft. and 20 ft. above 0, per
Montreal Harbour Commissioners' gauge at Sorel.

- 2nd, a b c d e a, a cross section of the St. Lawrence estuary--such as it would be, if
the Atlantic Ocean ; being abstracted from the combined influences of the sun and mon,
was tideless--at a point whiere the depth of the back water from the sea at its mean
level is great in comaparison to the total depth of the stream of drainage and tide water
which mnakes its way to the gulf ; the surfaces a e and b d also corresponding to the
river levels at Sorel just described.

Again, let us put :
Fi , for area of waterway A B C D E A,
F, " "e B C D B,
Y', J) • " a bc de a,
F', ( " b c d b,
Pi, for wetted perimetèr A B C D E,
Pi . B C D,
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C1, velocity in waterway A B C D E,
C, " " B C D B,
c1 , '" a b c d e,
c' " " b c d b,
Q1, volume of water passing through area A B C D E A =F, in the unit of time,
Q, "' B C D B = F, in the unit of time,
Q'i, """ a b c d e a = F'l,
Q, b c d b = F'.

Neglecting to take into account the coiparatively small quantities of water supplied
by the affluents of the St. Lawrence, between the cross sections selected and above
described, viz., A B C D E A and a b c d e a, we may consider the volumes which flow
through the same in the unit of time to be sensibly equal to each other and admit that:

Q', = Q1 and Q' = Q (1)
But although not invariably true within narrow limits, still it is probable that on

IF
the same river bed the velocity C varies, in general, nearly as whence we may put:

Ci F X P
C \i \ (2>

As each one of the volumes (Q, Q1) is evidently equal to the product of the area
(F, F1) by the velocity (C, C',), we have also:

Q1 - F1 CI
Q FC (3)

andc Q, . Q' Q, F'
c -1  F Q'F, (4)

because, in general, the velocity (c',, c') is equal to the discharge (Q', = QI, Q' = Q)
divided by the area (F'l, F') of the waterway. Furthermore, the following relations
hold good, viz.:

Q1 =(F - F) c1 + Fc + F (c1 - c) =(F 1  ) c', + Èc' + F(c' - c'),

Q = Fc Fe'

Q, -Q= (FI -- F) c + F (c - c)= (F - F) c', + F(c',- c') (5)

On account of the ever increasing mass of the body of back water from the Atlantic
Ocean, which has to be put in motion by the fresh water stream flowing through the
estuary, the velocities c' and c', in the waterways b c d b and a b c d e a, become diminished
more and more as we proceed down stream towards the Gulf of St. Lawrence, and the

ratios c- correspondingly increased, in comparison to those that would obtain, if the
c

river was flowing freely over its bed above the mean level of the sea, when no resistance
caused by back water would be met with.

With the aid of transverse profiles (see A, B, C on plan attached to this appendix*)
of the river bed, constructed with soundings and other data taken from the Admiralty
charts, together with diagrams, (such as Nos. 2 to 8, Ill. No. III.,) showing the geome-
trical loci of the flood and ebb high and low water levels of the estuary,
when these levels are plotted as ordinates with the ranges of the tides taken
as abscissas,-for various stages of Lake St. Peter and the river above ; etc,-the areas

F, F 1,and ratios -have been computed, approximately at least, as shown on appendices
c

I., II., III. and IV. to this note, for the waterways A B C D E A and B C D B of the
fresl water stream proper, which are beyond the upper limit of tidal influence, viz.: on
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Lake St. Peter and at a point one-quarter mile above Lanoraie, where the elevation of the

bottom of the thalweg appears to be near a maximum. Moreover, the areas F, F, and

ratios ".', for the waterways at the tide stations at the foot of St. James Street, Quebec,c
Victoria Cove, Pointe au Trembles, Pointe Platon, Grondines, etc., can also be calculated,

c' c'
hence F, FI, -, F, F and - may be considered as being known quantities.

cc
Now, when the water falls at Sorel from a level of 26-6 ft. to a level 20 above

0 of the Montreal Harbour Commissioners gauge, viz: 6·6 it is found (vide appen.
dices I., Il., III., IV.) that the velocity c, is decreased from 15 to 20 per cent, accord-
ing as we take cross section A taken near Lanoraie, or one or the other of the cross
sections, B or C, of Lake St. Peter, shown on the acconpahying plan, as a basis of com-
putation, that is to say: (cl - c) becomes equal to : from 0-15 c, to 0-20 cl.

Agan, at the foot of St. James street, and at Victoria Cove-at both of which places
the depth is considerable and the effect of the back water on the fresh water stream very
great-the velocity c', is decreased for the same change of level at Sorel from 26-6 to

Q F,'
20-0 : by the quantity Q F'

(a.) Adopting section A as a basis of computation, we find

1°. At foot of St. James Street, Quebec Harbour

Q FI 1_ x 405,470
-0618 and

Q F 1-64 x 400,400

(c', - c') = (1 - 0-618) c', = 8·382 c',

2. At Victoria Cove, Quebec Harbour:
Q F', 1 x 177,400 0631, and
Q1 F' 1-64 x-171,500

(c'1 - c') = (1 - 0-631) c' = 0-369 c',

(b.) Taking section C as basis, we have-
1°. At foot of St. James Street, Quebec Harbour:

Q FI 1 x 405,470 0·456 and
QI F ~ 222 x 400,400 '

(c' - c') = (1 - 0-456) c', = 0-544 c',

2°. At Victoria Cove:

Q , ' 1 x 177,400 0-466 and
Q 2F - 222×171,50 0

(c'I, - c') = (1 - 0-466) c', = 0-534 c',

Now, if Lake St. Peter was to run dry: F', c and c' would be = 0 and the expressions
(c, - c), (c', - c'), instead of having the values just determined, would become equal
to ic and ic', respectively.

In the absence of anything more definite, let us assume that in order that c',
(c', - c') may gradually disappear, the tideless estuary must continue to be depressed
at each of the tide stations at the sanie average rate, in reference to loss of velocity,
408 [1891]
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as it descends from the level corresponding to a river surface 26-6 ft. above the 0 of
the Sorel gauge to one only 20-0 ft. above this 0, in which case we can put:

D' : d':: 1 -c

whence :D ci' - c' (6)

where d' represents the lowering of the water at a tide gauging station, which corresponds
to the lowering of the river proper at Sorel by 6-6 ft. viz : from 26-6 ft. to 20 ft. on
the gauge just mentioned, and D' the depression caused at the same station by the
lowering of the Sorel river level from 26-6 ft. to about 8-0 ft. above 0 on the same
gauge, when Lake St. Peter would be nearly dry, which depression is equivalent to 14
ft. at the foot of St. James Street, and 2-4 ft. at Victoria Cove.

e- c

Substituting in equation (6) the numerical'value for the synbols d'- and ,
we obtain :- c 1

1°. For foot of St. James Street, Quebec Harbour:
(a) Taking cross section A as a basis

1· 4
-= - = 366 ft. below level of tideless estuary 21 -9 ft. below 0 of St. James

Street gauge of 1882, which level corresponds to river surface 20 ft. above 0, per Sorel
gauge.

Depth 31 of mean sea level, below level of tideless estuary just described, corres-
ponding to river surface 20 ft. above O of Sorel gauge = (3-66 - 1 -4) = 2-3 ft.

(b.) Adopti»g cross section C as a basis of computation:

, 1.4
D 0 . 5 4 4 = 2.58 ft and (2-58 - 1-4) = say 1 -2 ft.

2
2'. For Victoria Cove, Quebec Harbour,
(a.) Adopting cross section A:

2-.4
D' -. 0 369 - 6 -5 ft. below level of tideless estuary corresponding to river level

20 above 0, per Sorel gauge.
Depth & of mean sea level, below level of tideless estuary just described = (6 5 --

2 -4) = 4-1 ft.
(lx) Adopting cross section C as the basis of computation:

D' 4 = 4 -50 ft. and ( (4 -5 - 2- 4)=- 2-1 ft.
0.534

No computations based on cross section B were made, because the data derived
from this section were nearly the same as those obtained by using section C.

The lowest of the mean sea levels thus roughly determined in both places, are
evidently those based on cross section A, and the highest those based on cross section C.

If we assume the surface of the tideless estuary to be about level between St. James
Street and Victoria Cove, and take the mean of the lowest sea levels just determined,
(21 9 + 2.03) + (21 9 + 4-1)= 21 5 -1 ft. is found for the average depth of the mean

2
sea levelbelov the 0 of the St. James Street gauge of 1882.

But if we suppose that a fall of 0-15 ft. obtains in the tideless stream between the
places mentioned, and take the mean of the results which raise the sea level to the

((21-9 +1-2) +(21-9 + 2-1)
greatest height, we find : ( 2 ) - 0-15 = 23-40 ft., for the corres-

ponding probable depth of the mean sea level below the 0 of the St. James Street
gauge of 1882.

A. 1892
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It appears probable, for the following reasons, that the plane 23-4 ft. below the
0 of the St. James Street gauge of 1882, will be found to coincide more nearly with
the actual mean level of the Atlantic Ocean, than the datuQ plane above established,
which is 25·1 below the said 0.

1°. On account of the great width of the Lake St. Peter, the value of the relation
ci ~¯_Ffor cross section C, is less liable to be vitiated by errors in sound-

ings, etc., than the value of the corresponding relation for cross section A.
2°. The data derived from two cross sections (B and C) which have been constructed

with the aid of soundings obtained f rom two different sources, are nearly identical.
3'. Because a nean sea level (b), closely agreeing with that based on a cross section

of the tideless estuary at Quebec and one of Lake St. Peter, is also deduced from the
following considerations.

The whole declivity in the surface of the tideless estuary may be considered to be
due solely to the friction generated by the fresh or drainage water, in passing over the
bed of the river, and on any stretch of this estuary between Quebec and the Gulf of St.
Lawrence, the area of the longitudinal section taken along its axis, as well as that of
any cross section, nay be assumed to remain practically invariable for all discharges from
0 to 450-000 cubic feet per second. Hence the total friction head h1 must, in gen-

eral, be nearly directly proportional to the product of the square of the volicity v by the
coefficient of resistance of friction c. and also the product of the square of the discharge

Q by the sanie coefficient c.

That is to say, if /y and h, represent the friction heads geneted with discharges

Q1, Q2, corresponding, respectively, to deptlhs of 17·1 ft. and 22·9 ft. over mitre sill of
lock No. 1, Lachine Canal, and water levels 26-58 and 20-68 above the b of the Montreal
Harbour Comniiinssioners gauge at Sorel, and cf, c,, the mean coefficients of friction

I 2
corresponding to the velocities V V, which obtain in each case, we must have nearly:

h: hf : Q1. ,Q,Q,, and also, hl : h h) Q : Q[Q - Q]

wlence i , fi

f2 fi

Now it appears f rom diagrams of high and low water loci, sinilar to Nos. 2 to 8
constructed for high and low stages of the River St. Lawrence in 1881-82, that for a fall
in the river level froni 26-58 ft. to 20-68 ft. above the 0 of Montreal-Harbour Commis-
sioners' gauge at Sorel, the variation in the friction head was at Quebec about 1-2, that
is to say, we have: h, -- hf = 1 -2 ft. nearly.

Again, from data taken froni the report made by the late Thos. Guerin, Esq. civil
engineer, under date of 12th March, 1883, in relation to the proposed hydraulic works
in the harbour of Montreal known as the "Shearer scheme " (See printed Report of
Minister of Public Works for the fiscal year 1882-83, Appendix No. 10, page 124), I
have deduced the following:

(a.) Between 25th May and 6th June, 1882, when the river stood at a mean eleva-
tion of 26-58 ft. per Montreal Harbour Commissioners' Sorel gauge, the mean depth of
water on the sifl of lock No. 1, Lachine Canal, was 22-9 ft.

(b.) Between 6th November and 5th December, 1882, when the river stood at.a mean
height of 20·68 ft. per Sorel gauge, the mean depth of water on the sanie lock sill, was
17-1 ft.

Average fall of river from average highi water in spring, to average low water in
autuni, equal to 5-9 ft. at Sorel, and 5-8 ft. at Montreal, foot of Lachine Canal.
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Discharge Q'. computed by Mr. Guerin for high river level of 6th June, when water
stood 2-75 ft. over 0 at Sorel and 23-5 ft. over sill, old lock, No. 1, at Montreal =
431-133 ft. cube per second.

Discharge Q'l, as coiputed by Mr. Guerin for low water level of 24th November,
1882, with river at 21-1 at Sorel, and 17-5 ft. on sill lock No. 1, at Montreal - 281-581
ft. cube per second.

Mean depth d', of channels, north and south sides of St. Helen's Island, 6th June,
sq. ft.

1882, - 84-01939= 16-97 ft.
4. 949-MO

sq. ft.

Mean depth d', of saine channels, 24th November, 182 = 59550- 1 3- 69 ft.
4 -350

Discharges Q2 and Q1 corresponding to river levels, respectively, 22-9 ft. and 17-1
ft. above the lock sill, instead of 23·5 and 17-5, have been arrived at as follows:-

Mean depth d'2 for 22-9 ft. on lock sill = say : 16·07 ft.
Mean depth d', for 17-1 ft. on lock sill= say: 13-09 ft.
The decrease in volumes of discharges, as determined. by Weisbach's approximate

formula, are :
QI - Q' 1 3 d - d' 3 0-60 0

Q \ d / ¯ (?13-69) - 0-657, w c :

Q'1 = 281,581 - (0-0657) (281,581) = 263,081 cubic ft., and
Q.-Q'2  3 (d 9 -d'j 3 (0-90.

Q2  ) ~¯¯ (16-97 = 0-0795, whence:

Q'2 = 431,733 (0-0795) (431,733) 397,410 cubic ft.
By applying the sanie formula to the determination of the discharge Q,, corres-

ponding to 23-5 ft. depth on sill of lock No. 1, by ineans of the discharge computed by
Mr. Guerin for a depth of 17-5 ft., and the increased dimensions of the waterway which
obtained when the river was 6-0 ft. higher, it is found that

Q3 = 281,581 + (0-3595 x 281,581) = 382,809 cubic ft.,
instead of 431-733 cubic ft. per second, the discrepancy being 48·924 ft. cube--due to
variation in width of waterway, etc.

By assuming that the error varies in an approximate manner directly as the in-
crease of depth in each case, we have

S48-924 x 09Error for (d2 - d'2 ) = 09 ft. 6-0 - 7339, and

Error for ((cl- d'l) = 0-6 ft. 48-924 x 06
6-0 4892.

Q2 thus becomes : 397,410 - 7339 - 390,071, and Q1 becomes : 263,081 - 4892
- 258,189, or in round numbers, we may put :

Q 2 - 390,000 ft. cube, and
QI = 260,000 ft. cube.

There remains to be determined the value of cf and e , or, strictly speaking

only their relative or proportional values for velocities which bear to each other the
ratio of 39 to 26, or 3 to 2.

At Quebec the area a"2 of the tideless estuary is, for river surface 26·58 ft. above
0 of Montreal Harbour Commissioners' gauge at Sorel, approximately : 405-000 sq.
ft., whence, velocity v" 2 corresponding to discharge Q2 is deduced to be 0-963 ft. per
second, and v"1 corresponding to discharge QI, 0-642 ft. nearly.

According to J. Neville's hydraulic tables, coefficients and formulæ, page 229, the
coefficients of resistance for friction in pipes corresponding to these velocities are to each
other nearly as 0-009133 to 0-008117, and for large rivers the coefficients of resistance
for velocities within narrow limits, bear to each other ratios not materially different from
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those which obtain for pipes under the same conditions. But by taking in the whole
estuary below Quebec down to the Gulf, the mean velocities would be, of course, much
smaller than those just mentioned, and for smaller velocities of the same relative values,
the coefficients cf increase more rapidly than the velocities decrease ; but according to
what precise law this decrease takes place is not definitely known. The smallest velo-
city for which a coefficient is given by Neville is 0-1 ft. per second; its value being0·017159.

If we suppose, judging by the soundings, etc., on the Admiralty Charts, etc., that
the average velocities corresponding to discharges Q1 and Q2 are 0-2 and 0-3 ft. per
second between Quebec and the Gulf, which is, in each case, say between j and * of the
velocity that would obtain in the vicinity of Quebec city, the coefficients cf and cf1 2

become : 0·013186 and 0-011427.
By substituting in equation ( x ) the numerical values just deternined for the sym-

bols, we find, having divided each discharge by 10,000 before squaring:
1-2 x67-6x0-013186 f

¯ 152·1 x 0-011427 - 67-6 x 0-013186
That is to say with a discharge Q, of 260,000 cubic ft. per second, the level of the

estuary abstracted from the influence of the tides would stand opposite Quebec city
1·27 ft. above the mean level of the Atlantic Ocean in the Gulf of St. Lawrence, a result
which agrees tolerably well with 1·2 ft., the value arrived at for &2, the depth of the
mean sea level below level of tideless estuary ab Quebec corresponding to river surface
20 ft. above the 0 of the Montreal Harbour Commissioners' gauge at Sorel.

R. STECKEL.
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APPENDIX I TO NOTE A.

COMPARISON of River levels at ContrecSur, Lavaltrie and Sorel, extracted from gauge
registers kept under the supervision of the Montreal Harbour Commissioners.-
(John Kennedy, Chief Engineer.)

ContrecSur and Lavaltrie. Sorel. Average Maximum
_____~~Di -_ __ ___ _df tion frm

Dates. -- - - - ---- feence tference. average
Maximum Minimum AveragelMaximuni Minimum Average each year. each year.

1878. feet. feet. feet. feet. feet. feet. feet. feet. feet.

Nov. 18-23 235 22-2 22>5 23-3 220 22-3 0-2 3 . 1
do 25-30 24-0 23-5 23·8 23-6 23-3 23-3 05 5f 35 01

1879.

Sept. 16-30, 25-7 25-2 254 21-0 20·1 20-6 4-8 j
Oct. 1-25 25·3 24-3 24-8 20*3 19-3 19-9 4'9
do 26-31 24-5 240 24-2 19-5 18-8 19.2 5·0 4

Nov. 1-7 24-3 23·8 24-1 19·5 18-9 19-3 4·8 )

1880. i

May 3-6 32-3 32·0 32-2 26·7 26-4 26-5 5· H
July 26-31 27-4 26 5 27*0 21-7 21-2 21'6 5·4
Oct. 1-4 25 5 25-2 25 4 20-3 19·5 19·8 5-6 5. . .
do 13-30 264 25-2 25-6 20-6 19-7 20*1 5-5

Nov. 1-11 27·2 26-3 26·8 21-8 20·1 20-9 5-
do 12-22' 28-5 27-3 28-1 23-0 21-2 22-4 5*7

1881.

April 25-30 29-2 27-7 28-4 23f; 22·3 22·8 5-6
May 1-12 30-5 29-5 29-7 24-7 236 239 5-8
do 13-141 31·3 31-3 313 25'8 25'4 25-6 5-7
do 18-21 33«7 33-0 33-4 27·5 27*1 27-3 6-1 5'8 0'Sdo 23-30 32-5 30*7 31-6 26-3 24-8 25-6 6-0 0

June 1-7 30-3 29-0 29·7 24-5 23-0 23-8 5-9
Oct. 11-31 254 246 251 198 189 19-3 5-8
Nov. 1-25 25-7 24 9 25·3 20-0 19-2 19·6 5-7

The above shows that for the years 1880-81, during which the observations regis-
tered were most numerous, extending over, we may say, the whole season of navigation,
the water fell about 0-3 ft. more at Lavaltrie than at Sorel-or what is probably more
correct, the water was raised 0-3 ft. more at Sorel by the tides, than at Lavaltrie and
ContrecSur. This difference, it will be noticed, has been taken into account in calculating
the area of the waterway at Lanoraie (A) corresponding to a river level 26.6 ft. above 0
at Sorel; the fall of the St. Lwrence from 26-6 to 19-3 ft. -= 7.3 ft. at Sorel, being
taken at 77 ft. at Lanoraie.
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APPENDIX II TO NOTE A.

COMPUTATION of area F, etc., for waterway at a point 1 miles west of Lanoraie, where
elevation of botton of thalweg is near a maximum according to soundings given
on Admiralty Chart No. 2779 of St. Lawrence above Quebec.

Distances North to South
1

shore with 103 ft. on'
Lake St. Peter Flats.

s- -'~
~- .:~

f t. ft.

30...," .. 400
400 ... . .900
900. .. "..1500

1500...." . 1830
1830... .2570
2570... . " ..3170
3170.... " 3770
3770. . .. "&. .4570
4570.... 5770
5770. . 6270
6270 ... " .6400

ft. ft.

30
370 1

ß00
330
740 14

600 ¥

200
500
100 i>

Total area for 10·3 ft. water on flats corres-
ponding to water surface at 19-3 ft. above 0,
Sorel gauge.

For waterway at 11 f t. level add
North side'-

Feet.

lO = . ......
2

South side-
Feet.

15 x = .......... .... ...
2

6370 x -7= ........... .. .

Area,
Sq. feet.

35

52·5

4459'

'TotalareaF, for 11 ft. water on flats correspond-
ing to water surface at 20 ft. above 0,
Sorel gauge.

North side-

Feet. Area,
F'et Sq. feet.

70x = ......... 269-8
2

South side-
Feet.

100- X . 3850
2

63-70x7-7=... .. . ....... 49049-0

Add area for 10·3 ft. level as above.... ......

Total area F, for 17·6 ft. water on flats corres-
ponding to water surface at 26-6 ft. above
0, Sorel gauge ............ .... ........ f

Areas, Data for establishing approximate position

Sections. of mean sea level.

sq. f t.

15
3700

10250
8100
3135

12580
12900
13500
14000
22800
6500

50

107530 Mean depth ) 107530
r 13on flats. f 6400 -16.8 feet.

6'400 feet.

4546

112076 Mean depth 1 _112045=17'52 feet.
for 11 ft. on flats. f 6395
7 .3 ft. fall at Sorel = 7-7 ft. at Lanoraie.

Wetted perimeter for p 6570feet
17-6 ft. of water on flats. J = 5 7fet

Velocit ratio c' 157233×6400
accor mg to -x4 = 1276× 701,16915
formula (2). 1 x 6570=

,i '-FI 1 640549703 Dischar ratio - c 1
·64 0 57

10753 o iig to- Q , F c
formula (3). c 1 40321

c. Q

157233 Mean depth for .157'233 2404 fet.
17-6 on flats. j 6540
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APPENDIX III TO NOTE A.

COMPUTATION of area F, etc., for waterway across flats at Lake St. Peter, viz., where
elevation of bottom is near a maximum according to ice soundings given on Montreal
Harbour Commissioners chart, dated 1855.

Distances North to South! r z Area,
with 11 ft. on Lake St. rn Square
Peter Flats. 1e eet.

ft.

0. .. to.
2300....
5500.
8900. .. "

11400....
12600 .... ."
14000 ... .. "
15360. . . .
15690.., .
18000 ... "
19200....
20200....
23700....
24700 ... ."
29000. .... "l
29500... .. "
30200....
31200....
32000 ... "
32800 ... "

Total area F, for
ponding to w
0, Sorel gaug

Data for establishing approximately position
of mean sea level.

ft. ft. ft. sq. ft.

.. 2300 2300× 5720
. .5500 3200 2080
.. 8900 3400 28900
.11400 2500 9 2250
.12600 1200 je 11400
.14000 1400 Î4 14700
.15360 1360 1 15664
.15690 330 25 8250 Ship channel deepened to 25 feet at ordin
.18000 2310 15 265 summer water.
.19200 1200 24¯f 14760
.20200 1000 ?t 12500
.23700 3500 12 4
.24700 1000 2 1
.29000 4300 11 4
.29500 500 250
.30200 700 6650
.31200 1o0 850 Wetted perinieter for Il ft.
.32000 5600 of water on flats. 8 0ay
.32800 800 4400
.35000 2200 5500 Meandepth for 11 ft. on - 318489 f

flats. f > -*1ft
11 feet water on flats corres-
ater surface at 20 feet above 318489

sq.ft

Add :
For area F of waterway with lake surface 26-6

feet above Sorel gauge.
Add:

North shore -
Feet.

1600x 66= . . ... ....
2

Area,
Sq. feet.

5280

South shore-
6,6 i9lff

ary

0ft.

Wetted perineter for 17·6 1
f t. of water on flats. f pl = say 40650 ft.

Velocity ratio C, W568,000×x3504=
accordin t) C , x 40650
formula (2.> 38,Wx405

4000 x- ............. .. ... D2 acr t C 221111
Centre-f .

35C 00×6-6= . ...... ............ 231000 1 formula (3).

249480 =17M

Total area F, for 17.6 feet water on Rats corres- Mean depth for
pondin to water surface at 26-6 feet above 7

1  ft. on } =1399 feet.
0, ore guge 1567969 f7lat. on = 13-99 feet
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APPENDIX IV. TO NOTE A.

COMPUTATION of Area F, etc., for waterway across flats of Lake St. Peter, viz.: when
elevation of bottom is near a maximum according to soundings given on Admiralty
chart No. 2781 of the lake, dated 1859.

-X
0 os ce

1ý

North to South.

>

Area,
Square
Feet.

I -

1400
3000
5470
7000
8500

13780
15300
15700
16100
16500
17100
18300
28150
29350
30380
31450
33930
34830
35730

3000
5470
7000
8500

13780
15000
15700
16100
16500
17100
18300
28150
29350
30380
31450

-33930
34830
35730
37100

1600
2470
1530
1500
5280
1220
700
400
400
600

1200
9850
1200
1030
1070
2480

900
900

1370

3200
14820

8 = 12240
= 12750
= 47520
= 11590

10 = 7000
24 = 9600
10 = 4000

5700
y) = 12000
il = 108350

12000
v = 8755

= 7490
6 = 14880

v = 4950
4050
2740

Total area for 10·3 ft. water on flats corres-
ponding to water surface at 19·3 ft. above>
0, Sorel gauge.

For waterway-with 11 ft. depth on flats, add:
North side-

Ft.

180 x -2=.......... 63-

South side-

250x - = .... ................ 875

37100-1400=35-700x 7=...... 24990-

Total area F for 11 ft. water on flats corres-
>onding to water surface at 20 ft. above 0,

rel gauge.
North side-
Ft.

7 .3
1650 x -- = ... ... .. 6022-5

South side-

2380 X = · · ..... .......

35700 x7*3= ..................... 260610*0

8687-0

)ata for establishing approximately, position
of Mean Sea Level, etc.

Ship> channel deepened to 24 ft. at ordinary
low sunnmer water.

303635

Wetted perimeter forP=say 36160 ftIl ft. water on flats. f •

25140'5

328775*5

275319 -5

Mean depth for 11 ft. 1 328775-5-9-1 fton flats. 36130 9 f
Wetted perineter of p P=say 39760 ft.water on flats. J =Y396ft

Velocity ratio CI 578950 x 3616
according to 7328800 x 39760= 2 4 0 0

formula (2). 1

=ý 2 c* =222564
Add area for 10'3 ft. level as above.......... 303635-0 Discharge ratio Q

-.- according toc.Q
Total area F for 17 -6 ft. water on flats, corres- I fornula (3). - _1-76080

ponding to water surface at 26·6 ft. above 5789545
0, Sorelgauge. -- Mean depth for .S. 26 -6 ft. above 457 ft0, Sorel gauge, or 17-6 on flats. 1 •
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RE POiRT.
1890-91.

To the Hion. Joux HIAGART,

Minister of Railways and Canals.

SIR, 4 have the honour to submit the Animal Report of the Departiient of liail-
ways and Canals for the fiscal year ended 30th June, 1891.

The annual reports of the engineers, together with general and special reports
fron superintendents, both of railways and canals, and from other oflicers of the
Departnent, are givenm in Appendices.

Attached hereto (Appendices Nos. 1, 2 and 3) will be found statements showing
the amounts expended during the past fiscal year in construction, repairs and main-
tenance of the several works under the departinent ; also statements showing total
expenditure on each canal siice its construction, on each of the Governmnent railways,
and on the Canadian Pacific Railway so far as the Government is concerned ; also
a statement showing the paynhents made, year by year, to) subsidized railways, with the
aggregates of such p»aymenats.

RAIL WAYS.

The present report deais with those railways of the Dominion directly conltrolled

by the Federal Governmient, and others towards the construction of which subsidies have
been authorized.*

There is prepared by this departIent, and laid before Parliamnent annually, a
special statistical report, embodying returns made by Canadian railway companies, as
required by statute. This report gives information as to raiload operations in Canada,
including the Government roads.

The following general facts gathered fron this compilation, being returis made for
the fiscal year ended on the 30th of June, 1890, the last issued, will be of interest.

* It should be observed that while the usual reports furnished by the superintending otficrs, and to be
found in the appendices hereto, deal with the fiscal year only, the Chief Engmeer of Government Railways
has reported dealing with certain matters under bis charge up to the 11th of Novenber, 1891, and the
General Report contains information on points if interest relating to subsidized lines of railway up to
the end of December, 1891.
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A. 1892



55 Victoria. Sessional Papers (No. 9.) A. 1892

The number of railways, iucluding the Governîment roads, iii actual operation
(embracing under one head all analgainated lines), was 54. The nuinber of miles
of railway conipleted was 14,004 (besides 1,679 miles of sidings), of which 13,339 were
laid with steel rails. There were 13,256 miles of railway in actual operation. The
paid up capital amounted to $786,447,811. The gross earnings of all these railways
amounted to $46,843,826, and their working expenses to $32,913,350, leaving the
amount of the net earnings $13,930,476. The number of passengers carried was
12,821,262, and 20,787,469 tons of freight were conveyed over these roads. The total
number of miles run by trains was 41,849,329.

CANADIAN TRANSCONTINENTAL RAILWAY COMMUNICATION.

HALIFAX Ot ST. JOIIN To MONTREAL.

The routes available between Halifax and Montreal are four in number ; in all of
which the Intercolonial is used, either in whole or in part, as follows : (The names
adopted are those of the dominating roads):

Intercolonial Railway Route--
Miles.

By Intercolonial Railway to Point Lévis............ 675
Grand Trunk Railway to Montreal ................ 173

__ 848

(Or by ferry across the St. Lawrence to Quebec, thence

by North Shore Railway, C.P.R., also 173 miles).

Canadian Pacific Relway Route-
Miles.

By Intercolonial Railway to St. John, N.B.......... .. 275

New Brunswick Railway and Maine Central Rail-
way to Mattawamkeag ..................... 146

Canadian Pacifie Railway to Montreal ............. .334

Grand Trunk Railway Route--
Miles.

By Intercolonial Railway to St. John, N.B ........... 275
New Brunswick Railway .................... . . 90
Maine Central Railway. . ..................... 224

Total up to Danville Junction ...................... 589
By Grand Trunk R.ailway to Montreal .............. 270

85 9

Témiscouata Railway Route-
Miles.

By Intercolonial Railway to St. John . . . . . . . . . . . . .. . . . 275

New Brunswick Railway to Edmundston ......... .170
Témiscouata Railway to Rivière du Loup ......... 81
Intercolonial Railway to Lévis .................. 115

Grand Trunk Railway to Montreal ............. .173
814
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MONTREAL TO THE PACIFIC COAST.

CANADIAN PACIFIC RAILWAY.

NorE.-A somewhat detailed statenent of the Governnient transactions with this comnpany will be
found in the Annual Report of this Department for the year 1887.

Trunk Line.
Miles.

Quebec to St. Martin's Junction (1 3 miles north of Mon-

treal).............................................. 159

Montreal (at the head of Atlantic Ocean navigation) to
St. Martin's Junction ............................ . 13

St. Martin's Junction to Callander ...................... 331
Callander to Port Arthur....................... 649
Port Arthur to Red River (opposite Winnipeg) ... 428

3,- 5 Red River to Savona's Ferry ................... 1,257
Savona's Ferry to the waters of the Pacifie Ocean

at Port Moody ....................... . 213
2,547

Port Moody to Vancouver on Burrard Inlet. 15

Total, Montreal to Vancouver, Burrard Inlet.. . 2,906

This railway was opened foir through traffic on the 28th of June, 1886.

By the Act 51 Vic., c. 32, approval and ratification were given to a certain agree-
ment dated the 18th of April, 1888, provisionally made between the Government and

the company, whereby the restrictions contained in Article 15 of the original agree-

ment for the construction of the road, barring the Dominion Parliament for twenty
years fron authorizing the construction of railways south of the Canadian Pacific Rail-

way fron any point at or near that road, except those running south-west, were
renoved. By this agreement the Government undertook to guarantee the payment of
interest at 3 ½ per cent on an issue of the company's bonds to the extent of fifteen
million dollars, running for a terin not exceeding fifty years; the unsold lands of the
company's subsidy, estimated at nearly fifteen million acres, to form the security for

such bonds. The arrangements contemplated by this agreement are being carried out
by the Department.of Finance. A deed of mortgage in favour of special trustees, one
of whom is the Minister of Finance, has been executed under date the 2nd of June,
1888, having previously been approved by an Order in Council of the 1st of that month,
being a mortgage of the said unsold lands of the company's subsidy, amounting to

14,934,238 acres, and constitutes the said security.

By the Act passed last session, 54-55 Vic., ch. 11, respecting the North Shore

section of the Canadian Pacific Railway, authority was given, subject to certain provi-

sions, for the cancellation of the mortgage bonds of the North Shore Railway, which, to

the value of $1,108,626, had been purchased by the Government for the sum of $970,000
(part of a sun of $1,500,000 voted by Parlianent in the years 1884 and 1885 to secure

to the port of Quebec free access for the trains and traffic of the Canadian Pacific Rail-

way) and for discharging that company f rom all liability in respect of such bonds. The

conditions under which this action might be taken were, as stated in the Act, that the

[1891] xix
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coimipany should execute a deed of agreement binding itself to complete and provide,
with all (lue diligence, the following works and improvements, nanely

Rolling stock, including sleeping cars, day coaches, baggage, mail and express cars,
locomotives and freight cars, of a standard equal to that used on other portions of the

company's railway systei, involving an outlay of about three hundred and fifty thousand

dollars.

I Improvenents over the whole line between St. Martin's Junctioii and the city of

Quebec, of such a character as to bring that section up to the highest standard of the
other Canadian Pacific sections, including additional acconmodation for passengers at

nearly every station, and increased space for the handling of freight, the lengthening of

platforns and sidings, the furnishing of new sidings for the development of stone, luinber

and other trafflic, the substitution of iron foi wooden bridges on the line of the North

Shore Railway, and the construction of the following specific works, that is to say :-

(1.) In the City of Quebec

(a.) One grain elevator;

(b.) One flour shed;

(c.) Such local improvements and facilities as are necessary for the handling of the

trathc of that city :

(2.) In Three Rivers:

(t.) One grain elevator
(/>.) Improvements over the loop line

(r.) Inprovements (oni the Piles Branch

"The said improvenents over the whole line involving an outlay of about three

hiuindred thousand dollars, in addition to the said outlav on rolling stock

" The whole to be completed to the satisfaction of the Minister of lailways andit

Canais.

In pursuance of this Act, and on application by the company, an Order in Coun-
cil was passed on the 14th of Deceiber, 1891, reciting the facts of the case, and approv-
ing of the execution of a draft agreement, by which the company binds itself to carry
out the improvements called for by the Act, expending the noneys thereon as follows:

"At least two hundred thousand dollars ($200,000) during the year ending on the
tirst day of April, A.D. 1893, an aggregate of at least three hundred and fifty thousand
dollars ($350,000) to the end of the year ending on the tirst day of April, A.D. 1894,
and an aggregate of at least five hundred thousand dollars ($500,000) to the end of the
year ending on the first day of April, A.D. 1895, and an aggregate of at least six
hundred and fifty thousand dollars ($650,000) to the end of the year ending on the
first day of April, A.D. 1896, subject to sdch extension in respect of any repairs or
renewals for which the necessity has not arisen as mnay be granted by His Excellency
the Governor in Council."

On the 22nd of Decemiber, 1891, the agreement so authorized was duly signed.

In the agreement dated the 20th of Noveinber, 1886, and executed under an Order
in Council of the 2nd of that nonth, which constituted the basis of the final settlement
of mnatters between the Governnent and the comipany prior to the transfer of the road
xx [1891]
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to them, a special provision was inserted, in view of dispute as to the condition in which
the work in British Columbia executed by the Government should be handed over ; the
company accepted the same, "subject to the adjustment and correction by the Govern-
ment of any defects or deficiencies in the construction thereof, if any, according to the
specifications and conditions of the contracts therefor, except in so far as the sane were
mnodified by the Government prior to 21st October, 1880." *

For the determination of the questions covered by the foregoing, a special arbitra-
tion was authorized by an Order in Council of the 5th January, 1888. The arbitrators
have now made their award, and it was furrished to the Government in October, 1891,
the amount fixed thereby as payable by the Government to the company being $579,255,
the amount claimed by the company having been $12,000,000. This award, in effect,
represents the value of work which the arbitrators find the Government should have
performed on the sections of the road in British Columbia constructed by it. The
amount so awarded is to be expended under the supervision of an officer of the Govern-
ment, for the improvement of the railway, in certain specified directions.

There remain still to be dealt with by the arbitrator two unimportant claims in
respect of steel rails.

It should be noted that for the year ended on the 30th June, 1891, the company

had under traflic 5,564 miles of railway, and that its gross receipts were $18,672,174.

GOVERNMENT RAILWAYS IN OPERATION.

During the past fiscal year certain new railway works built by the Governient
were operated for traffic, and by a special Act, 54 Vic., ch. 50, were, together with the
" Eastern Extension" section, embodied in the Intercolonial system. These additions
were as follows:

Oxford Junction to Brown's Point Junction and Pugwash, 72.ý miles, k>pened on
the 15th of July, 1890 and the Cape Breton Railway, of which the portion from Point
Tupper to Grand Narrows, 46 miles, was put under traffic on the 1st of January, 1891,
and the portion from Grand Narrows to Sydney and North Sydney, and connection
with the International Coal Company's Railway at Sydney, 521 miles, was opened on
the 24th of November, 1890.

The several lines naintained by the Governnent during the past fiscal year, ended

the 30th June, 1891, were:

Miles.
The Intercolonial .............................. 1,142

do( wharf branches ................ 12
-- - 1,ý1.54

Windsor Branch (maintained only) .................... 32
Prince Edward Island Railway ........................ . 211

Total mileage length .............. .......... 1,3971)>

The through ocean mail line fron Point Lévis, opposite Quebec, to Halifax, is 675
miles in length.

* The date of the (oiipanly's contract.

A. 1892
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Details respecting these railways and their operations will be found in Appendix
No. 4, eontaining reports from the Chief Engineer and General Manager, and from the

Chief Superintendents and other officials of these roads.

The general revenue accounts for 1890--91 show the following as the financial
position of these roads for the past fiscal year and the average imileage:

Average \Vorking Eanns roi o1

inileage of the Earnings. Profit Loss.year.

ets. . ets. $ ets. S ets.

Intercolonial, including
the Eastern Extension
and the Cape Breton
Railway ........... 1,094 3,662,341 94 2,977,39:> 38 ........ 684,946 56

Windsor Branch (earn-
ings, one-third of en-
tire receipts ; expend-
iture on maintenance) 32 28,931 71 30,235 13 1,303 42

Prince Edward IslanI.. 211 257,990 08 174,258 05.........83,732 03.

1,303 42 768,678 59
1,303 42

Total average mileage . 1,337 ............ Net loss ......... 767,375 17

INTERCOLONIAL RAILWAY.

The Intercolonial R-ailway touches six Atlantic Ocean ports, nanely Pointe (lu
Chêne, Pictou, Halifax, St. John, Sydney and North Sydney.
its through lines and branches, in sequence-commnlencing fron
is made with the Grand Trunk Railway at Chaudière Junction
Pacific Railway at Quebec (by ferry from Lévis).

The following list shows
the west. Connection
and with the Canadian

The total length of the road (including wharf and freight branches) is 1,1541,
miles.

Miles.

Chaudière Junction to Lévis...............................
Lévis to St. Charles Junction .....................................
Chaudière Junction to St. Charles Junction.......................
St. Charles Junction to Dalhousie Junction ........................

Dalhousie Junction to Dalhousie (Dalhousie Branch )..........
Dalhousie Junction to Derby Junction ............................

Derby Junction to Indiantown (Indiantovn Branch ) ..........
Derby Junction to Moncton ......................................
M oncton to ST. JOH N ..........................................
Moncton to Painsec Junction ...................................

Painsec Junction to Pointe (lu Chêne (Shediac Branch)........

14
17

299
7

101
14
75

89
7

11
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Miles.

Painsec Junction to Oxford Junction .............................. 71
Oxford JunctiontoPugwash Junction 15
Pugwash Junction to Pugwash..O.o. ..PictouBratcl.
Pugwash Junction to Brown's Point. fo52
Brown's Point to Pictou ..... ..... 2

Oxford Junction to Truro ........................................ 46
Truro to Richmond ............................................. 61

Richmond to Dartmouth (D)artmouth Branch)............. 5
Richmond to HALIFAX .................................. ..... 1
Truro to Stellarton Junction ...................................... 41

Stellarton Junction to Brown's Point ....................... 12
Stellarton to N ew Glasgow .......................................
New Glasgow to Pictou Landing .................................. 8
New Glasgow to Port M ulgrave ................................... 80
Ferry to Point Tupper ........................................... 1
Point Tupper to North Sydney Junction ........................... 79

,North Sydney Junction toY NORTH SYDNEY ................... 3
ýSYDNEY ............................. 1

Wharf and F"reight Branches.
Miles.

R im ouski to w harf ..................................... 2
Newcastle, N.B., to deep water wharf ...................... 2
Dorchester to shipping wharf.............................. 1
Sackville to shipping wharf ............................... .0-5
Stewiacke to w harf..................................... . 1
Rivière (lu Loup town to wharf..... .......... ............. 4
Courtney Bay to wharf ................................... 1
Branch to Halifax cotton factory ............................ 1

12·5
The following are the through distances:-

Miles.

Lévis (opposite Quebec) vid St. Joseph & St. Charles Junction (14 miles) to Halifax. 675
do - do do St. John. 578

do via Tro to Sydney .............................. 827
duroNorth Sydney ............................ 820

NOTE.-At Lévis, passengers iake connection with the Canadian Pacific Railway
and with the Grand Trunk Railway. Freight is carried direct along the old main line
between Chaudière Junction and St. Charles Junction (17 miles), instead of round by
Lévis to St. Charles Junction, a total distance of 24 miles.

Traffic connection is made with other railways, as follows:-

At Lévis ................ with the Canadian Pacific Ry.
Lévis ................. do Grand Trunk Ry.
Lévis... .0............ do Quebec Central Ry.
Chaudière Junction .... do Grand Trunk Ry.
St. Henri ............. do Quebec Central Ry.
Rivière du Loup ...... . do Temiscouata Ry.
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Metapediac.
G4loucester Junctit
Tndiantown .....
Chatham Junctior
Kent Junction ...
Salisbury ........
Petitcodiac ......
Norton ........
Hampton . .....

St. John ........
Buctouche .Juncti
Sackville ........
Maccan .........
Spring Hill Junci
Salt Springs June
Windsor Junctior
Ferona Junction.
Sydney .........

The expenditure char
is as follows:--

Sessional Papers (No. 9.) A. 1892

with the Baie des Chaleurs Ry.
do Caraquet Ry.
(10 Canada Eastern R1y.
do Canada Eastern Ry.
do( Kent Northern Ry.
do Salisbury and Harvey Iy.
do Elgin, Havelock Ry.
do Central Ry. of New Brunswick.
do Central Ry. of New Brunswick.
do Canadian Pacifie Ry.
(10 Buctouche and Moncton Ry.
(10 New Brunswick & Prince Edward Ry.

do Joggins Ry.
do Cumberland Coal & Ry. Co.
do Spring Hill and Oxford Ry.
(10 Windsor and Annapolis Ry.
do New Glasgow Iron, Coal and Ry. Co.
do International Coal Company's Iy.

Capital Accouint.

Capital Account for the year ended 30th -June, 1891,

The total cost of road and equipment on 30thi June,
1890, was ......... ..................

The additions during the year were as follows:
Increased accommodation at Moncton.. $10,608 73

do do St. John. . 4,355 17
Dartmouth Branch ................. . 413 94
Indiantown Branch ........ ....... .. . 402 63
St. Charles Branch ... ............. .12,033 49
Rolling stock and heating cars by steam

from the locomotive ............ 50,083 44
Construction of a " Y at Truro ...... 1,500 00
Old construction... ................ 531 94

$46,908,233 N1

--(-) 79,929 34

(b) $46,988,163 15
To this inust be added the total cost, chargeable to

"capital," of the railway works now amalgamated under the
Act of last session, namely:-

Oxford and New Glasgow ......... $1,776,446 91
Eastern Extension Railway ....... .1,321,986 89
Cape Breton Railway ............ 3,541,194 23

Total cost, chargeable to "capital," up to the 30th of

June, 1891 .................... ..........

6,639,628 03

$53,627,791 18

(a) Explanations of these several expenditures will be found on page 37 of the appendices.
(b) See note on page 13 of the appendices.
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Revenue Account.

The gross expenditure for the year was........... $ 3,662,341 94

The earnings were ...... .......... .......... .. 2. 2,977,395 38

Excess of expenditure over earnings ..... ..... $ 684,946 56

Compared with the previous year, the earnings were as follows
1890-91.

1889-90. (Including the Eastern Extension
(Including the Eastern Railway, the Oxford and New

Extension Ry.) Glasgow, and the Cape Breton
Railways.)

Passenger Traffic--

Intercolonial .......... S 854,794 31
Eastern Extension Ry. . 40,300 22

$ 895,094 53 S 962,316 88 Increase, $67,222 35

Freight Tratlic-

Intercolonial .........
Eastern Extension Ry.

$ 1,926,927 14
37,719 72

$ 1,964,646 86 ' 1,854,629 88 Decrease, 110,016 98

Mails and 8undries-

Intercolonial .. ....... . 146,359 47
Eastern Extension Ry. 6,639 01

$ 152,998 48

Gross Earnings -

Intercolonial ......... $. 2,928,080 92
Eastern Extension Ry. . 84,658 95

$ 3,012,739 87

$ 160,448 62 Increase, 7,450 14

$2,977,395 38 Decrease, 35,344 47

The nuinber of passengers carried compares with the previous

1890-91 ......................................
1889- 90 -Intercolonial................... 1,170,249

Eastern Extension ............. . 48;984

Increase.... .......

year as follows:

1,298,304

1,219,233

79,071

The quantity of freight carried compares with the previous year as follows:-

Tons.

1889-90-Intercolonial and Eastern Extension ........ 1,368,819
1890-91 ......................................... 1,304,534

D ecrease .......................... 64,285

[1891]
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The value of stores, including fuel and steel rails, in hand at the end of the fiscal
year 1890-91, was $933,436.20. Of this amount, old material to the value of $106,283.84
was for sale.

In the subjoined reports of the Chief Engineer of Government Railways, the Chief
Superintendent of the Intercolonial Railway, the Aecountant of the railway and the
head officers of the several departments which compose it, will be found statistical and
other detailed information with respect to the railway.

The following will show certain of the more important features of its operation:-
Miles.

The average mileage of the year was ................. .. 1,094
The number of miles run by engines ................ . 6,080,791

do do trains ...................... . 5,027,791
(10 (do cars. ......... ............. .56,492,801

The gross expenditure, including car mileage (pay-
ments for Intercolonial cars hauled on other
roads, $23,708.81) was ........ ........... 3,662,341 94

The gross earnings of the year amounted to $2,977,395 38.

Of this, the percentages 'earned by the several classes of traflic were as follows :
Passenger trafflc percentage. . .. ........................ 32 32
Freight do do ........................... 62- 29
M ails and sundries .......................... ........ 5 -39

100

The expenses as per mile run by engines anounted to 60 -23 ets.
do do trains do 72 84 do
do per mileof railway amounted to .......... $3,347 66

The large addition to the mileage of the road, placed under operation during the
past fiscal year, though adding considerably to the total cost of the year, is necessarily
to be regarded as a means of developing the country adjacent to it, and of encouraging
trade, rather than as an immediate source of increased revenue. The new sections of
railway have, however, been successfully operated, and have proved to be of value as an
accommodation to the public, for which object they were constructed.

The coal traffic over the line does not tend to expand, there having been a decrease
of about 20,000 tons each year since 1887, when the maximum quantity so far carried,
192,022 tons,.was reached. The quantity transported during the last fiscal year from
the Nova Scotia collieries westward to Chaudière Junction was 137,472 tons.

Compared with the traffic of the previous year, the following are the results in'
.specific features (the year 1889-90, including the Eastern Extension Railway). The
number of passengers carried was 1,298,304, an increase of 79,071. Of barrels of flour
there were carried 1,013,129, a decrease of 102,921 ; of grain, 2,890,921 bushels, an
increase of 280,719 ; of lumber, 184,138,324 feet, a decrease of 25,766,741 , of live
stock, 95,529 head, an increase of 8,758.

The very satisfactory system of heating cars by means of steam supplied from the
locomotive lias been further extended during the year. The minimizing of risk from fire
xxvi [1891]
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in the event of an accident is one, and not the least, of the advantages attached to this

mode of heating. The same observation applies to the use of electricity for the purposes
of light, and the systein of electrical lighting has been applied on the through express
trains of the railway.

The adoption of the Westinghouse air brakes on freight cars and engines is regarded
as of great importance for the avoidance of the risks to which enployés are exposed,
specially in winter, in using the ordinary hand brake, worked from the top of the car;

616 freight cars and 57 engines are accordingly being fitted with this brake.

The first serious accident that has taken place on the line has to be regretfully
recorded, the express train from Halifax to Montreal having, on the 18th December,

1890, been derailed at St. Joseph, near Lévis. The accident, which appears to have

been due to purely natural causes, resulted, unhappily, in the death of five persons and

in the injury of others. The use of steam as a means of heating in place of stoves
obviated further loss of life and injury through fire.

The railway and all the works connected with it" were êfliciently iaintained
throughout the year. Full details of repairs, renewals and other works executed will
be found in the appendices.

The Cape Breton section suffered (lainage through the prevalence of heavy wind
stornIs, and a considerable amount of repair was required. This section, though
operated, had not, therefore, in November last, been handed over to the traflic depart-

ment.

The Oxford and New Glasgow section bas been successfully operated during the

year. It bas been well and substantially built, the bridges being of steel, resting on
nasonry.

WINDSoR BRAXen.

This road is 32 miles in length. It extends fron Windsor J unction, on the Interco-
lonial Railway, to Windsor.

The arrangement whereby the Windsor and Annapolis Railway Company operate
this line still continues. The company pay ail charges in connection with the working

of the traffic, two-thirds of the gross earnings being allowed theni for such purpose; the

Government taking the remaining one-third, and assuming all costs of maintenance of

the road and works.

The agreement, dated the 21st Septeinber, 1871, as to tralic arrangements and

running powers over the trunk line between Windsor Junction and Halifax, and the
use of the Windsor Branch, contained the following provision as to time of enjoyment,
and renewal of same.

" 21. This agreement shall take effect on the tirst day of January, 1872, and con-
tinue for 21 years, and be then renewed on the same conditions, or such other conditions
as may be nutually agreed to."

All charges for superintendence and supervision of maintenance of works are borne

by the Intercolonial Railway, whose chief officer performs the duty.
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The earnings and expenditure for the vear ended the 30th June, 1891, were as
followý:- '

Earnings accruing to the Governient (one-third of
the gross earnings) .......................... 30,235 13

Expenditure for maintenance of way and works ...... .28,931 71

Government profit ..................... $ 1,303 42

(overnment earnings, in comparison with those of the previous year:-
1890-91...................... ............... .. . S 30,235. 13
1889-90 ................. ....................... 30,162 46

I ncrease ,$ 72 67

Expenditure in comparison with that of the previous vear :
1890-91 .......................... ........... .. . $ 28,931 71
1889-90 ............................ ........... . 18,982 82

Increase ............................. $ 9,948 89

The increase in the expenditure is due to the construction of a new steel bridge of
7 spans over the River Jordan, to replace a wooden trestle structure, to the relaying
with steel rails of a part of the road, and to the improvement of the water supply.

EASTERN EXTENSION RAILWAY.

This section of railway is eighty miles long, extending fron the Intercolonial Rail-
way at New Glasgow to Port Mulgrave, on the Strait of Canso, thence connecting with
Cape Breton by means of a ferry.

This line, with its equipment, was, on the 9th January, 1884, purchased by the
Dominion Government from the Governnent of the Prbvince of Nova Scotia, together
with rights possessed by that Government in the Pictou Branch between Truro and
Pictou; also, the ferry built for the passage of the Strait of Canso.

By the Act passed last session, 54 Vic., chap. 50, this section, which had previously
been worked by a staff under direction of the chief officers of the Intercolonial Railway,
the accounts being, however, kept separate, was amalgamated with the Intercolonial
Railway system ; and the accounts have, accordingly, during the past fiscal year, been
made part of the accounts of that road.

OXFORD A'ND NEW GLASGOW SECTION.

Under authority of a vote of Parliament, passed in 1882, this line of railway has
been built between two points on the Intercolonial system, namuely, th' Oxford station
of that railway and Brown's Point on its Pictou Town Branch, the length being 67-60
miles. In addition, a branch from it, 4-75 miles long, extends from Pugwash Junction
to Pugwash Harbour, making a total of 72-35 miles. The line passes close to the towns
of Oxford, Pugwash, Wallace, Tatanagouche and River John. The road being sufficiently
coipleted on the 15th of July, 1890, to be operated for public traffic, it was opened on
that day.
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Under an Act passed last session, 54-55 Vie., ch. 50; it has been made part of the

Intercolonial Railway.

CARLETON BRANeI RAILWAY.

This road extends from Fairville, where it joins the line of the New Brunswick

Rtailwvay Company, to Carleton, on the south side of the harbour of St. John, N.B., a

distance of 36 miles.

By the Act 54-55 Vie., chap. 15, authority was given for the sale of this railway to

the corporation of the city of St. John for the sum of $40,000, and under date thé 20th

of May, 1891, an Order in Council was passed authorizing the conpletion of the arrange-
iments for the transfer. The road will be leased to the Canadian Pacifie Railway Com-

paiy for a tern of 999 years.

CAPE BEE'roN RiAILWAY.

Under authorization of Parliaient, given by the Act 49 Vic., ch. 14 (1886), a line

of railway has been built by the Government in the Island of Cape. Breton, extending

fron Point Tupper, on the Strait of Canso (opposite the terminus of the Eastern Exten

sion Railway at Port Mulgrave, on the inainland) for-a distance of 78 miles, to a point

near Leitche's Creek, from which two extensions branch, one, 5 miles long, runining to
North Sydney, and the other, 13-75 miles long, into the town of Sydney. A connecting
line, 1-25 miles long, gives communication with the International Coal Company's Rail-
way beyond Sydney, thus bringing that important industry into direct line with the
Intercolonial Railway system. The total length of the road, including the bridge over
the Grand Narrows, is 98, miles.

Alut 50 miles, the eastern section of Grand Narrows, was put under traffic on the

24th of November, 1890, and the remaining section, west of Grand Narrows, was opeled

for traffic ontthe 1st of January, 1891.

IUnder the Act 54-55 Vie., ch. 50, it is made part of the Initercolonial Railway.

Communication across the Strait of Canso is made by ineans of a ferry between

Poiit Tupper and Port Mulgrave.

DmiBY AND ANNAPOLIS RAILWAY.

This link of the Western Counties Railway, forming part of that line, was completed
by the Government and lianded over, but not transferred, to the company for operation
on the 27th of July, 1891. By means of it, and of an arrangement nade with the
Windsor and Annapolis Railway Company, through coîmîmunicatioi can now be had
between Yarmouth and Halifax without change of cars. The final estiiate for the
work has not yet been issued, but the expenditure up to the 30th June, 1891, was
S588,659.38.

The construction of this section by the Governinent lias been carried on under the

authority of the special Act 52 Vic., chap. 8 (1889), an appropriation of $500,000
contingently granted by the Act 50-51 Vic., chap. 25, as a subsidy, having by such special

Act been nade available, and funds for further payments laving been provided by special
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votes. The cost over and above the $500,000 granted is a liability of the company
towards the Government. The section has not, up to the 31st of Decenber, 1891, been
transferred to the company.

Further information on this matter will be found in the statements in this report
respecting subsidized railways under the head of " Western Counties Railway Comnpaiy."

PRINCE EDWARD ISLAND RAILWAY.

LENGTiH OF LINE.

Mile.
Souris to Tignish......................................... 1X
Mount Stewart to Georgetown .............................. 4
Charlottetown to Royalty Juiction .......................
Emerald Junction to Cape Traverse ........................ 3
Alberton to Cascumpec Wharf ............................. 1

- 211

This railway was first opened for traffic on the 12th of May, 1875.

Capital Accont.

No addition has been made to the expenditure on Capital Account
during the past fiscal year, and the total cost of the road and
equipment chargeable to Capital Account at the close of the
fiscal year 1890-91 remnains the saine as at the close of
1889-90, namely......................................S3,741,780 89

Rerenne Account.

The working expenses and receipts for the year ended *30th of June, 1891, were

Gross expenditure ..... ...... ................. ... 257.990 0$
Gross earnings ................................. . 174,258 05

Excess of expenditure over earnings ........ 83,732 03

The gross earnings, compared with those of the previous year, were:

1890-91..................................... 174,258 05
1889-90 .............................. .......... 160,971 7,S

Increase ............................... 13,286 27

The gross expenditure, compared with that of the previous vear, was :-

1889-90 ...................................... 266,485 85
1890-91 .' .................................... 257,990 08

Decrease ............................. 8 8,495 77
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The engine mileage was:-
Mîie:.

1890-91 ......................... ................ . 335,202
1889-90 ...................... ................... 315,943

Increase .................................. 19,25 9

The traini mileage was :
1890-91 ........... ......... . . ................... 272,475

1889-90 ........... . ............................... .. . 252,573

Liierease ........... .................... ... 19,902

The car nileage was:
1890-91 .......... ......................... .... 1,420,428
1889-90 ................ ... ....................... 1,316,355

Increase .................................. 104,073

The value of the stores on hand on the 30th fJune, 1891, including general stores,
fuel, rails and old material, was $142,107.41.

The nunber of passengers cartied was 145,508, an increase over the previous year
of 7,409 ; and 59,511 tons of freight were carried, being an increase of 7,907 tons.

New works to the total value of $12,086.54 were executed, and extensive repairs
and improvements were made to the Summerside wharf, damaged by severe storms.

Communication between the Prince Edward Island Railway and the Intercolonial
is afforded in summer by steamer between Summerside and Point du Chêne and between
Charlottetown and Pictou, and between Georgetown and Pictou, and in winter by the
specially-built steamer "Stanley " between Georgetown and Pictou, and between Char-
lottetown and Pictou ; there is, also, further provision made for communication by ice-
boats f rom Cape Traverse. These cross the Strait to Cape Tormentine, on the mainland,
a distance of about 9 miles. Here, by the line of the New Brunswick and Prince Edward
Railway, about 40 miles in length, connection is made with the Intercolonial Rail-
way at Sack ville. This winter service is conducted by the Marine Departnent, the mails
being taken to and met at Cape Traverse by, if necessary, special trains.

GOVERNMENT ACTION AS TO SUBSIDIZED LINES.

NonE. --The nunbers within brackets after the title of the conipany refer to the list of railways subl-
sidized by Parlianient. Appendix 18, p. 164.

With regard to the several lines of railway subsidized by the Dominion, the follow-
ing represents the action taken and the progress made in so far as the Doninion.Govern-
ment is concerned; only those lines and companies being mentioned as to which definite
steps, other than merely preliminary, have been taken towards securing the subsidy.
Information has been brought downt to the 31st of December, 1891.
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Since the systen of subsidy of railway enterprise was conmenced, the following are
the suins paid over, niamely:

For the fiscal year 1883-84, ended on June 30, 1884 208,000 00
do 1884-85 do 1885 403,245 00
do 1885-86 do) 1886 2,171,249 00
(1 1886-87 do 1887 1,406,533 00
do 1887-88 do 1888 1,027,041 92
do 1888-89 do 1889 846,721 83
(> 1889-90 do 1890 1,491,595 72
do 1890-91 do 1891 1,079.105 87

88,633,492 34
Add to the above for the six months that have elapsed

since, naiely, from the 30tlh of June, 1891, to the
31st December, 1891 ....................... 555,678 00

Total payments to the 31st I)ecember, 1891 .......... 89,189,170 34

The Canadian Pacific Railway is not included in the above, nor is the subsidy to

the Canada Central, nor that to the Quebec (overnmuent for the line from Ottawa to

Quebec, nor advances inade on mortgage to the St. John Bridge Company, to the Albert
Railway Company, and to the Fredericton and St. Mary's Bridge Company, nor the
annual subsidv to the Atlantic and North-West Railway Company payable for 20 years
(included in last year's list).

The total nuinber of companies to whon payments have been made on subsidy
account up to the 31st of December, 1891 (with the above exceptions), is 61.

The following pages show, in alphabetical sequence, the position of those companies
whose dealings with the Glovernmnent is respect of subsidies are not yet closed. Reports

of previous years give. information as to companies whose subsidies have been eavned and
paid prior to the lst of July, 1890.

A tabulated statement of payments will be found in Appendix 3, page 20.

Albert Nouthern Railway Company.

(See Nos. 36 and 157.)

By the Act 47 Vic., chap. 8 (1884), a subsidy not exceeding $51,200 was authorised

towards the construction of a line froi Hopewell (now called Albert) to Ahma, N.B.

Under the authority of an Order in Council of the 8th of May, 1885, a contract
for this work, namuely, from Albert to the mouth of Salnon River, in the parish of
Aima, was made with the Albert Southern Railway Company on the 23rd of that month,
the line to be completed by the Ist of July, 1887. By an Order in Council of the 4th
of April, 1887, the cmpany were permitted to change their location, a route via Derry's
Corner being adopted.

The balance of the subsidy, $31,771.43, unpaid in 1889, lapsed, but was revived by
the Act 52 Vic., ch. 3.

During the fiscal year 1890-91 the sum of $10,684.37 was paid, making the total
paynents to the end of the fiscal year $31,500. Since that date there has been paid a
further sum of $15,600, making the total pavments up to the 31st of December, 1891
.847,100.
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Baie Des Chaleurs Railway Company.

(See Nos. 6, 42 and 158.)

This company was incorporated by the Provincial Act 45 Vic., ch. 53.

The Dominion Act 47 Vic., ch. 8, authorized the expenditure of $300,000 (revoted

in the year 1885) for the construction of a branch of the Intercolonial Railway, to

extend for a distance of 20 miles eastward, from Metapediac towards Paspebiac.

Tenders for the work were received, but none of them coming within the limit of

expenditure authorized by Parliament, an offer made by the Baie des Chaleurs Railway

Company to build and operate this section as a part of their own road from Metapediac

to Paspebiac for the amount, was accepted hy an Order in Council of the 18th

September, 1885, and a provisional contract was entered into with them on the 7th of

November, the section to be finished by the 1st of July, 1888, plans being furnished and

the work supervised by the Department.

By the Act 46 Vic., ch. 25 (1883) a subsidy had been authorized in favour of this

company towards the construction of their said road; the limit fixed by the Act being

$3,200 a mile, for 100 miles, or a total of $320,000.

Provision, however, having been made, as above stated, for the building of the first

20 miles of this distance, the contract entered into with the company, also on the 7th of

November, 1885, as authorized by an Order in Council, also dated the 18th of

September, for the work under this subsidy, dealt with the construction of the last

80 miles only. It contained a clause under which, subject to authorization from

Parliament to that end, the portion, namely, $3,200 a mile, applicable to the first 20-

mile section of the road under the 100 mile subsidy of 1883, should be transferred to

the second 20-mile section as an additional subsidy therefor, making the grant for such

section $6,400 a mile.

To this arrangement approval of Parliament was given, the two agreements above

mentioned being ratified and confirmed by the special Act 49 Vic., ch. 17 ; the date for

the completion of the road being fixed by the Act as the 1st of December, 1888, in

place of the 25th of May, 1887, as contemplated by their agreement.

By the'Railway Subsidy Act of 1889, 52 Vic., ch. 3, the balance, $244,500, remain-

ing unpaid of the subsidy mentioned in the Act 49 Vic., ch, 17, was granted to the

company.

By authority of the same Act the subsidy applicable to the 30 miles betwéen the

70th and the 100th mile was transferred to the section between the 40th and the 70th,
making the grant for this section also $6,400 a mile. The company undertake to con-

struct the section from the 70th to the 1OOth mile without subsidy, and have deposited

bonds to the value of £83,000 stg. as security to that effect.

For subsidy purposes the time for completion was extended by an Order in Council

of the 14th of June, 1888, to the 1st of January, 1890.

Under date the 1st of June, 1891, an Order in Council was passed approving of the

location of the section between the 60th and the 80th miles, and under date the 26th of

October, 1891, a copy was furnished to the Department of a contract made by the com-

pany for the construction of this section of road.
[1891] xxxiii
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By the Act passed last session, 54-55 Vic., ch. 97 (1891), the company was declared
to be a corporation under the Parliament of Canada, and the time for completion of
its railway was extended for charter purposes, namely, up to Paspebiac, to the 30th of
September, 1893, and up to Gaspé Basin to the 30th of September, 1895.

The following shows the. position of this subsidy :-

Original subsidy, granted in 1883, $3,200 per mile,
for 100 miles ............................. $320,000

Special vote, 1885 ............................ 300,000
$620,000

Actual present position
Miles.

0 to 20-20 miles (special vote) ..................... $300,000
20 do 40-20 $6,400 per mile ................... 128,000
40 do 70-30 $6,400 do ................... . 192,000
70 do 100-30 Nil ....................................

$620,000
Total payments up to the close of the fiscal year 1889-90

covering the distance, 60 miles, up to the River Grand
Cascapedia .................................... 524,175

Balance ........................... $ 95,825

.No further paynients have been made up to the 31st of December, 1891.

Beauharnois Junetion Railway Company.

(See No. 102.)

By the Railway Subsidy Act, 50-51 Vic., ch. 25, the grant of a. subsidy iot
e xceeding $96,000 was authorized in favour of the Beauharnois Junction Railway
Company from St. Martin towards St. Anicet, the estimated distance being 30 miles.

On the 21st November, 1887, and under the authority of Orders in Council of the
1st of October and 2nd of November, a contract for the work was made with the com-
p any, namely, from St. Martin to Valleyfield, towards St. Anicet, the road to be
c ompleted by the Ist of December, 1888. By the Order first named, approval was also
given to the location of the road froin its junction with the Montreal and Champlain
Junction Railway, at St. Martins, to Valleyfield, 19j% miles. Up to the close of the
fiscal year 1889-90 the total payments amounted to $58,900. No further payment has
been made up to the 31st of December, 1891.

Broekville, Westport and Sault Ste. Marie Railway Company.

(See Nos. 48, 181, 193 and 240.)

By the Act 48-49 Vic., chap. 59 (1885), aid was granted to an extent not exceed-
ing $128,000 towards the construction of the portion between Brockville and Westport,
about 40 miles, of the line of the Brockville, Westport and Sault Ste. Marie Railway.

Under the authority of an Order in Council of the 28th of April, 1886, a contract
was made with the company on the 16th of July, 1886, the subsidized road to be finished
by the 1st of August, 1889.
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Under an Order in Council of the 26th November, 1888, the suin of $45,000 was
paid. The balanee of the subsidy lapsed on the 1st of August, 1889, but was re-voted by
the Act 53 Vic., ch. 2 (1890).

By the Act 53 Vie., ch. 2 (1890), the grant of a subsidy to the extent of $64,000
was authorized for 20 miles of railway from Newboro' towards Palmer's Rapids.
For this subsidy there was substituted last session, by the Act 54-55 Vic., ch. 8, one for
the saine amount, and for the same distance, 20 miles, but from a point "at or near
Newboro' towards Palmer's Rapids, " payment to be made on completion of each sec-
tion of the railway as follows :-from at or near Newboro' to Westport, 4 miles, and
from Westport towards Palmer's Rapids, 16 miles.

During the past fiscal year payment has been made to the extent of $47,400, and
since that date $12,800 on the 4-mile section between Newboro' and Westport, making
the total up to the 31st of December, 1891, $105,200.

Brantford. Waterloo and Lake Brie Railway Company.

(See No. 104.)

By the Act 50-51 Vie., ch. 24, authority was given for the grant of a subsidy of
,57,600 to the above company for 18 miles of their railway from Brantford to Hagers-
ville or Waterford, or some intermediate point on the Canada Southern Railway.

Under an Order in Council of the 4th of August, 1888, a contract was made with
the company, on the 3 1st, for a line from Brantford to Waterford, the work to be com-
pleted by the 1st of August, 1891. An Order of the saine date approved of the loca-
tion, the actual distance being 16¾ miles. During the fiscal year the sum of $16,190

was paid, making the total payments up to the 31st December, 1891, $52,810.

Buetouche and Moneton Railway Comupany.

(See Nos. 65 and 101.)

By the Act 49 Vic., chap. 10 (1886), assistance was authorized for the construction
of a railway about 30 miles long, to connect Buctouche, N.B., with the Intercolonial
Railway at or near Moncton, the subsidy not to exceed $96,000.

By the Act 50-51 Vic., chap. 24, an additional subsidy of $6,400 was granted for
2 miles additional, the distance between the points named actually being 32 miles, mak-
ing the total subsidy $102,400.

Under an Order in Council of the 10th September, 1886, an agreenent, dated the
14th of that month, was entered into with the Buctouch1 and Moncton Railway Com-
pany for the exeeution of this work. During the fiscal year there was paid the suin of
$1,600.43, making the total payments up to the 31st of December, 1891, $67,020.

Canada Atlantie Railway Company.

(See Nos. 60, 80 and 132.)

By the Acts 48-49 Vic., ch. 59 and 49 Vic., ch. 10, the Canada Atlantic Railway
Company were subsidized to the extent not exceeding $134,400 for a line from Clark's
Island, in the St. Lawrence, opposite Valleyfield, through Lacolle to the Internationa
boundary, about 50 miles-; also from the present Ottawa terminus to the Chaudière
Falls; and under the authority of Orders in Council, dated the 17th of September, 1885,
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and 1 st of July, 1886, contracts have been made with the company for the work in ques-
tion. The date for full completion was extended by an Order in Council of the 17th of
November, 1888, to the 1st of August, 1890. Under date the 4th of December, 1888,
the company applied for the inspection of the Chaudière section.

Upon due inspection, payments were made, under Orders in Council, to the extent
of $102,355.20; the work done and so paid for comprising the whole portion between
Clark's Island and Lacolle, a distance of 43-18 miles; also the section, 3 miles, between
the terminus at Ottawa and the Chaudière Falls, on the River Ottawa, leaving a balance
of $32,044.80 to cover work yet remaining to be done. This balance, however, lapsed
on the 1st of August, 1890.

By the Act 50-51 Vic., ch. 24, the grant of a subsidy not exceeding $180,000 was
authorized for a bridge across the River St. Lawrence at Coteau Landing on the line of
this railway.

The Canada Atlantic Railway Company possess powers under the Acts 35 Vie., ch.
83, and 42 Vic., ch. 57, to build this bridge, subject to the approval of the Governor
General in Council, and upon Proclamation in the Canada Gazette showing such approval.
The company having submitted satisfactory plans of the proposed work and site, these
were approved by Orders in Council of the 23rd February, 1887, and 26th of November,
1888 ; and a proclamation was published in the Canada Gazette of the 1Oth of December,
1888, accordingly.

An agreement, dated the 5th of December, 1888, was entered into with the
company for the construction of the said bridge, a low-level structure witli a swing,
on certain conditions, specifications and descriptions approved by an Order in Council
of the 12th of that month, with a view to' their obtaining the subsidy authorized by
the Act 50-51 Vie., ch. 24, above mentioned.

A supplementary agreement, framed in the interests of navigation and of the
public, for the operation of the swing to be built in this bridge, has been approved by
Orders in Council of the 29th of December, 1888, and 9th of January, 1889, and will
be held as part and parcel of the main agreement for the construction of the bridge. It
requires the maintenance of a signal service at a point about one mile above the bridge,
and the observance of such rules and regulations as are considered necessary for the
protection of traific down the navigable channel of the river.

The main features of the bridge are as follows: From the north shore to Giroux
Island, five spans, one 154 feet clear opening; two swing spans each 160 feet clear,
and two trusses each 165 feet. From Giroux Island to Round Island, 11 spans, each
186J feet clear opening. From Round Island to Clark's Island, four spans, each of 213
feet clear opening, all the above being the width of the openings at summer water level.
The total length of the bridging to be executed, including the spans, is about 4,100
feet. The superstructure is of iron-rivetted lattice work, the width 16 feet clear inside
the end posts, and the minimum height 32 feet, the rail level being 20 feet above mini-
nium summer water level. The estimated cost of the superstructure, including the
swing, is $470,000.

During the fiscal year the sum of $30,188 was paid, making the total payment of
$180,000, the full amount granted for this bridge.
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Central Railway Company of New Brunswick.

(See Nos. 40, 143, 156 and 205.)

By the Act of 1884, 47 Vic., chap. 8, a subsidy not exceeding $128,000 was granted

in aid of the construction of about 40 miles of the Central Railway, from the head of

Grand Lake to a point on the Intercolonial Railway between Sussex and St. John, N.B.

Under the authority of an Order in Council of the 5th of June, 1886, a contract

was made with the Central Railway Company, on the 7th July, 1886, for a line from

Salmon River, at the head of Grand Lake, to Norton, on the Intercolonial Railway, the

work to be cSmpleted by the 1st of July, 1888. Certain work had been executed, but

the contract obligations had not been carried out, and no portion of the subsidy was
paid. The subsidy lapsed, but was revived by the Subsidy Act 52 Vie., ch. 3 (1889).
In November, 1889, the company applied for inspection of the road as a completed
work, but no portion of the subsidy was paid.

On the 1st of December, 1890, a new contract was made with the òompany for
this work under the Subsidy Act of 1889, the limit of subsidy being $128,000 ; this

contract covering also a subsidy for 4ý miles, the limit of which was $14,400, authorized

by the Act 53 Vic., ch. 2, making a total subsidy of $142,400; the total length of road
subsidized being 44½ miles. The date for completion was fixed as the 1st of December,
1891. During tie past fiscal year there was paid the sum of $75,639, no further pay-
ments have been made up to the 31st of December, 1891.

By the Act 51 Vie., ch. 3, a grant as a subsidy to this company was authorized of

certain used iron rails to the value of $83,612.54, loaned to the St. Martin's and Upham
Railway Company (which railway has been acquired by the Central Railway Company;

the sale being approved by an Order in Council of the 15th of November, 1887), the con-
dition of the grant being that such rails should first be replaced by new steel rails. The

new steel rails were substituted, and an Order in Council of the 18th of October, 1889,
authorized the transfer of the old rails to the company.

Chigneeto Marine Transport Company.

(See No. 5.)

On the 3rd of February, 1882, this company (which received incorporation the same

year, by Act 45 Vie., chap. 76) made a proposal to the Government for the construction
of a line of railway for the transport of ships overland across the Isthmus of Chignecto
from Tidnish, on Baie Verte, in the Gulf of St. Lawrence, to a point at or near the

mouth of the River La Planche, in the Bay of Fundy, and by the Act 45 Vic., ch. 55,
authority was given for the grant of a subsidy of $150,000 a year, for 25 years, in aid of
the work.

No definite action was, however, taken until the 6th of October, 1885, when an

Order in Council was passed authorizing entry into agreement with the company, subject

to the approval of Parliament, and such agreement was executed on the 4th of March,
1886. Under its terms, the subsidy payable is to be $170,602 a year for 20 years, or

such portiou thereof as may be required to bring the net earnings to 7 per cent per

annum on the authorized share and bond capital of the company, $5,500,000, and to be

granted only during the satisfactory performance of the services contemplated, such
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services comprising the raising, transport and lowering of vessels of 1,000 tous burden,
registered, with full cargo. Should the earnings exceed 7 per cent per aunuin, one-half
of such surplus is to be paid to the (Iovernment until repayment of the whole amount
received by said company under their subsidy.

By a special Act, 49 Vic., ch. 18 (1886), this agreement was confirmed and ratified.

By a further special Act, 51 Vic., ch. 4 (1888), the time for the completion of the
work, for subsidy purposes, was extended to the 1st of July, 1890, with, if required, a
further extension for 24 months, but under penalty.

The comipany duly submitted plans, and these have been approved by Order iii
Council. As reported last year, good progress was being made, and it was expected that
the works would have been completed early in 1892. They have been, however, sus-
pended for a time, owing, it is understood, to financial causes.

By the special Act passed last session, 54-55 Vic., ch. 12, the date for completion
for subsidy purposes has been extended te the 1st of July, 1893, the penal clauses in this
regard contained in the Act 51 Vic., ch. 4, being repealed.

Columbia and Kootenay Railway and Navigation Company.

(Leased to the Canadian Pacific Railway Company.)

(See No. 222.)

This company was incorporated by an Act of the Province of British Columbia, but
its proposed works were, by the Dominion Act 53 Vie., ch. 87 (1890), declared to be for
the general advantage of Canada.

It has powers to construct a railway fron the outlet of Kootenay Lake, B.C.,
through the Selkirk Range, to a point on the Columbia River near to the point of
junction of the Rivers Kootenay and Columbia; also to operate a line of steamers in
this connection. Power was also given for the leasing of the said works to the Cana-
dian Pacifie Railway Company, the lease to be first sanctioned by the Governor in
Council.

By the Subsidy Act of 1890, 53 Vie., ch. 2, a subsidy, linited to $112,000, was
authorized for the 35 miles of railway above described, and under date the 8th of Octo-
ber, 1890, the company were admitted to contract for this work, the date for completion
being fixed as the 1st of December, 1891.

By an Order in Council of the 20th of August, 1890, sanction has been given to
the lease of this railway for a term of 999 years to the Canadian Pacific Railway Com-
pany, who thereby undertake the construction of the road.

No portion of the subsidy was paid during the fiscal year, but the road being
practically completed, there has been paid since that date the sum of $82,400, this being
the total amount paid up to the 31st of December, 1891. The actual distance is 27¾,
miles.

Cornwallis Valley Railway Company.

(See Nos. 128 and 168.)

By the Act 50-51 Vic., ch. 24 (1887), the grant of a subsidy to this company to
the extent of $41,600 was authorized for 13 miles of their railway from Kentville to
Kingsport.
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Under an Order in Council of the 29th of March, 1888, they were admitted to con-

tract on the 28th of May, the road to be completed by the 1st of October, 1889.

By the Act 52 Vie., ch. 3, an additional subsidy for one mile, .3,200, was author-

ized, and a contract, under date the 30th of September, 1889, has been entered into for

the building of such extra mile to the harbour of Kingsport. The time for the comple-

tion of the whole work has been extended to the 1st of October, 1890.

During the fiscal year the sum of $42,670 was paid, and subsequently a further sum

of $2,130, making a total of $44,800 up to the 31st of December. 1891.

Cumberland Railway and Coal Company.

(See No. 124.)

By the Act 50-51 Vic., ch. 24 (1887), the grant to this coipany of subsidy to the

extent of $44,800 was authorized for 14 miles of their railway, from a point on the

Spring Hill and Parrsboro' Railway, near Spring Hill, to a point on the Oxford and

New Glasgow Railway, near Oxford.

The conipany having applied, they were admitted to contract on the 12th of April,
1888, under an Order in Council of the 12th March, the work to be completed by the

1st August, 1891. During the fiscal year the sum of $10,450 was paid to this company,

making the total payments up to the 31st of Decenber, 1891, 839,850.

Drummond County Railway Company.

(See Nos. 99, 175 and 214.)

By the Railway 8ubsidy Act of 1887, 50-51 Vic., ch. 24, the grant of aid to an

extent not exceeding $96,000 was authorized to the Drummond County Railway

Company for 30 miles of their railwav from Drunimondville towards Nicolet, Que.

Under'the authority of an Order in Council of the 12th of November, 1887, a con-

tract was made with the company on the 1st of December, 1887, covering a line from
the South E3stern Railway, at the village of Drummondville, to the south-west branch
of the River Nicolet; the road to be completed by the 1st of August, 1891.

On the 2nd of May, 1889, the company were admitted to contract for the balance,

174 miles, of the 30 miles subsidized.

By the Subsidy Act of 1889, 52 Vie., ch. 3, this company were further subsidized

for 4½ miles from the end of the line already subsidized to Ball's wharf, on the River St.

Lawrence, to the extent $14,400, and were admitted to contract on the 21st of January,

1890.

By the Subsidy Act 53 Vic., ch. 2 (1890), authority was given for the grant of a

subsidy, the limit of which was $76,800, for 24 miles of the railway of the company

f rom Drummondville to Ste. Rosalie. Under date 2nd of February, 1891, the company

were admitted to contract for this work.

During the fiscal year there was paid to the company the sum of $136,000, and

subsequently the further sum of $5,105, making the total payments up to the 31st of

December, 1891, $182,405.
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Elgin, Petiteodiae and Havelock Railway company.

(See Nos. 15 and 144.)

By the Act 51 Vic., ch 3 (1888), certain used iron rails from the Intercolonial
Railway, valued at $44,252.82, which had been loaned to the Elgin Branch Railway,
now part of the line of the above named company, were changed from a loan to a sub-
sidy for that company, on condition that they should first be replaced on the track with
ne- steel rails.

Such new rails having been laid, covering a distance of 14 miles, the transfer of
the whole quantity of old rails to the company has been made under Orders in Council,
the last dated 3rd of September, 1890.

(Note. -A previous subsidy of $38,400 had been earned by, and paid to, this com-
pany in 1885-86).

Great Eastern Railway Company.

(See Nos. 88, 114, 174, 213 and 235.)

By the Act 49 Vic., ch. 10,, authority was given for the grant of a subsidy to an
extent not exceeding $32,000, on an estimated distance of 10 miles, towards the con-
struction of a line from Yamaska to the River St. Francis, Que. ; and the Great Eastern
Railway Company having applied, a contract was made with them on the 12th of October,
1886, under the authority of an Order in Council of the 9th of that month, the tinte of
completion being fixed as the Ist of October, 1887.

The road having been completed and inspected, the wlhole of the subsidy due for its
actual distance, 6 miles, nanelv, $19,200, was paid under an Order in Council of the
27th of March, 1887.

By the Act 50-51 Vic., ch. 24, authority was given for the grant of a subsidy to
the company to an extent not exceeding $96,000 for 30 miles of their railway fronm the
River St. Francis to the Ai-thabaska (Grand Trunk) Railway at St. Grégoire, and under
an Order in Council an agreement was entered into with them for the work, the date
being 16th March, 1888. During the past fiscal year the sum of $16,300 was paid f rom
this subsidy of $96,000, for 6-66 miles from the east bank of the River Nicolet to the
Grand Trunk Railway at St. Grégoire.

By the Act 52 Vic., cap. 3, a subsidy was authorized to the extent of $64,000 for a
further distance of 20 miles from St. Grégoire. No contract has yet been signed for this
work.

By the Act 53 Vic.. ch. 2 (1890), a subsidy of 15 per cent on the value of two
bridges, one over the River Nicolet, the other over the River St. Francis, not exceeding
$37,500, was authorized. On the 20th of June, 1891, a contract was entered into with the
company for the work. Nothing was paid out of the subsidy during the past fiscal
year, but there has since been paid the sum of $4,845 for work on the Nicolet bridge.

By the subsidy Act of last session, 54--5 Vic., ch. 8, there was revoted the balance
unpaid, $79,700, of the subsidy granted by the Act 50-51 Vic., ch. 26, which had lapsed.
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Great Northern Railway Company .

(See Nos. 33, 37, 72, 79, 154, 215 and 231.)

By the Act 47 Vie., eh. 8 (1884), a subsidy not exceeding $32,000 was granted to
this company for the construction of a line from St. Jérôme to New Glasgow, Que. ; the
.estimated length being 10 miles.

Under the authority of an Order in Council of the 3rd February, 1885, a contract
-for the work was entered into with the company on the I4th of that month, the road
to be completed by the 1st of July, 1885.

The line was duly conpleted and inspected. Under an Order in Counîcil of the 2nd
-of March, 1885, payment was made therefor, namely, for 7-84 miles, $25,088.

Ry the Act 49 Vic., ch. 10 (1886), a subsidy not exceeding $57,600 was authorized for
.a line from New Glasgow to Montcalm, a distance of about 18 miles. The Great Northern
Railway Company having applied for it, it was granted to them by an Order in Council
-of the 18th July, 1887, which also approved of the location. The contract was made
.on the 19th of August, 1887, the road to be completed by the st of August, 1890.
During the fiscal year the sum of $20,000 was paid on the first 10-mile section from
New Glasgow towards Montcalm.

By the Act 49 Vie., ch. 10, a subsidy not exceeding $22,400 was granted for a line
from St. Andrews to Lachute, Que., 7 utiles. For this subsidy the above named company
applied, but no contract was made. The same subsidy was again voted by the Act of
1889, 52 Vie., ch. 3, and under date the 8th of October, 1890, a contract was'entered
into with them for the work, calling for completion by the 1st of August, 1891. No
portion of this subsidy was paid up to the 31st of December, 1891, but the work was
practically completed.

By the Act 53 Vie., ch. 2 (1890), the grant of a subsidy for a line from Montcalm
to the Canadian Pacifie Railway between Joliette and St. Félix de Valois was authorized.

By the Act 54-55 Vie., ch. 8 (1891), the unpaid balance, $28,100, of the subsidy

granted in 1886 was revoted, and during the fiscal year the sum of $9,500 was paid,
inaking the total payments for the section from New Glasgow to Montcalm $29,500 up
to the 3rd of December, 1891, and the total payments to the companies $54,588.

Guelph Junetlon Railway Company.

(See No. 105.)

By the Subsidy Act of 1887, 50-51 Vie., ch. 24, authority was given for the grant
.of a subsidy not exceeding $51,200 to the (Guelph Junction Railway Company for 16 miles
of their railway, from its junction with the Canadian Pacifie Railway to the town of
Guelph, Ont.

Under date the 1st October, 1887, an Order in Council authorized entry into con-
tract, and such contract was signed on the 5th of November, the date fixed for the com -
pletion of the road being the Ist January, 1889.
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By the Subsidy Act, 53 Vie., eh. 2 (1890), a subsidy not exceeding $48,000 was
granted to this company for 15 miles of their railway froin at' or near Montreal to the
Canadian Pacifie Railway between Joliette and St. Félix de Valois. No contract bas
yet been made.

The location plans for the road, 151 miles, subsidized in 1887, having been .approved
and the work inspected, payment was made of the sum of $46,000 under an Order in
Council dated the 21st of December, 1888 ; the sum of 12,800 being withheld for work
remaining to be done.

By the Act 50-51 Vic., eh. 59, the company were enpowered to extend their rail
way to a point on Lake Huron near Goderich.

By this special Act, 54-55 Vie., ch. 73, the lease of this road to the Canadian Pacific
Railway Company was approved and ratified. No further payment bas been made up
to 31st December, 1891.

Hereford Railway Conapany.(formerly Hereford Branch Railway Company.)

(See Nos. 73 and 179.)

By the Act 49 Vic., ch. 10 (1886), authority was given for the grant of a subsidy to
the extent of $108,800 for a railway fromu Hereford to the International Railway, in the
Township of Eaton, an estimated distance of 34 miles.

The Hereford Branch Railway Company having applied, an Order in Council of the
30th December, 1887, authorized entry into contract with them for the work, and a con-
tract was made accordingly, dated the 3 1st March, 1888.

By the subsidy Act of 1889, 52 Vic., ch. 3, a subsidy of $48,000 was authorized
for a line from Cookshire to Dudswell, on the Quebec Central Railway, 15 miles, and
the company were admitted to contract on the 3rd of August, 1889. The whole of the
road bas been built, and up to the close of the fiscal year 1889-90 the company had been
paid $155,200 out of their total subsidies, $156,800, the difference, $1,600, representing
somue minor work remaining to be finished. No further paynient has been made to the 3rd
of December, 1891.

On the 4th of October, 1890, the company were allowed, after inspection, to open
their road for public traffie f rom Dudswell Junction to the international boundary, 48-43
miles.

By an Order in Council of the 12th of June, 1890, sanction was given to the pur-
chase of the Dominion Lime Company's railway hy this company, in conformity with
the Act 51 Vie., eh. 81.

Irondale,-Baneroft and Ottawa Railway Company.

(See Nos. 24 and 159.)

By the Act 47 Vie., ch. 8 (1884), the Irondale, Bancroft and Ottawa Railway-
Company were subsidized, to an extent not exceeding $160,000, for a line, about 50
miles long, to connect the Victoria Branch of the Midland Railway with the village of
Bancroft.
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With the sanction of an Order in Council of the 10th July, 1886', a- contract was
made with the company on the 19th August, 1886.

Under the authority of an Order in Council of the 14th of February, P887, $15,000.
has been paid. The unpaid balance of subsidy, $145,000, which had lapsed, was revoted«
by the Act 52 Vic., ch. 3 (1889). No further payment of subsidy has been made up
to the 3 lst of December, 1891. Under an Order in Council of the 3rd of August, 1891,
the time for completion has been extended to the 1st of August, 1893.

Joggings Railway Company.

(See Nos. 76 and 100.)

By the Act 49 Vie., ch. 18 (1886), authority was given for the grant of aid to ani
extent not exceeding $38,400, towards the construction of a railway, the estimated length
of which is 12 miles, from a point at or near MeCann station, on the Intercolonial Rail-
way, to the Joggins, on Cunberland Basin,'N.S.

The Joggins Railway Company having applied for this subsidy, and the application
being satisfactory, a contract was made with them on the 30th of November, 1886, under·
the authority of an Order in Council of the 5th of October, the line to be completed by-
the Ist of Noveniber, 1887.

A further subsidy to this company, not exceeding $4,000, having been authorized
by the Act 50-51 Vic., chap. 24 (1887), towards the construction of an extension of the-
line, 11 mile ong, to the wharves on Cumberland Basin, a contract was made with them
for the work on the 13th of October, 1887.

Durinig the fiscal vear the company were paid the sum of $1,600, naking the totaL
payments up to the 31st of December, 1891, $37,500.

Lake Temiseamingue Colonisation Railway Company.

(8ee Nos. 55, 84, 119, 122, 169 and 216.)

By the Act 48-49 Vic., ch. 59, a subsidy was authorized in aid of the construction:
of a line of railway from Long Sault to the foot of Lake Temisctimingue, surmounting
certain rapids on the River Ottawa. The liiit of the amount was $25,600, covering a
total distance of 8 miles. A contract was entered into on the 25th of November, 1885,
for the construction of 6 miles, to be completed by the Ist of January, 1887.

In conformity with an express provision to that effect in clause 2 of the Act 49 Vie.,
ch. 10, letters patent were issued under an Order in Council of the 20th of July, 1886,
published in the Canaqda Gazetp of the 24th, granting a charter for the construction of
this railway to the '' Lake Temiscamingue Colonization Railway Company."

By the Subsidy Act 49 Vic., ch. 10, a further subsidy of $6,000 was authorized for
the building of wharves and landing stages in connection with this line. This was sub-
sequently cancelled, and by the Act 50-51 Vic., ch. 24 (1887), the definition of portions
of the road to which the preceding Acts had granted subsidies was corrected, the amount
of the subsidy, however, remaining the same, namely, a total of $31,600.

By the Act 50-51 Vic., ch. 24, the grant of a subsidy to the extent of $33,600 was
authorized for 10j miles of this company's line from Long Sault to Lake Kippewa. The
contract for this subsidy was entered into on the 27th of June, 1888.
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By the Act 52 Vic., eh. 3 (1889), a subsidy was authorized not exceeding $48,000
for 15 miles, fron Mattawa station, C.P.R., towards the Long Sault, or vice versa.

By the Act 53 Vie., ch. 2 (1890), a subsidy was authorized, not exceeding $64,000
for 20 miles from the northern end of the line subsidized by 52 Vie., ch. 3.

During the fiscal year 1888-89 the sum of $26,360 was paid, making a total of
e52,760 paid to this company. No further payment has been made up to the 31st of
December, 1891.

By the special Act 54-55 Vic., ch. 94 (1891), the company was empowered to
convey or lease their road to the Canadian Pacific Railway Campany, and also to extend
the railway to the head of Lake Temiscamingue; the company's works to be completed
by the l0th of July, 1896.

Minudie Railway Company.

(See No. 121.)

By the Act 50-51 Vic., ch. 24 (1887), authority was given for the grant of a
subsidy to the extent of $17,600 to the above company for 5ý miles of their railway,
from its junction with the Joggins Railway, near the River Hébert railway bridge to
the village of Minudie, Nova Scotia.

Under authority of an Order in Couneil of the 10th of February a contract, dated
the 26th of March, 1888, has been made with the company for this work, which was to
be completed by the Ist of March, 1889.

Up to the 3 1st of December, 1891, no portion of the subsidy bas been paid.

Montreal and Champlain Junetion Railway Company.

(See Nos. 51, 125 and 136.)

By the Act 48-49 Vic., ch. 59, a subsidy was authorized to be granted to this
Company for a line from Brosseau's to Dundee, not exceeding $30,000. The work was
completed and the subsidy was paid in the year 1885-86.

e
By the Act 50-51 Vic., ch. 24, a further subsidy, not exceeding $64,000, was

authorized to be granted to this éompany, and the contract was signed on the 25th of
January, 1888, for a line from Fort Covington to Massena Springs.

By the Act 51 Vic., ch. 3, a further subsidy of $9,600 was authorized for 3 miles
additional, making a total of $73,600. Nothing has been paid to the company during
the past fiscal year, and the total payments up to the 31st of December, 1891, amount
to .88,500.

Montreal and Lake Maskinongé Rallway Company.

(See Nos. 74 and 212.)

By the Act 49 Vie., ch. 10 (1886), the grant of a subsidy of $32,000 for a railway
from St. Félix to Lake Maskinongé, Que., was authorized, and application being made
by the Montreal and Lake Maskinongé Railway Company, an Order in Council of the
1st of October, 1887, accepted them as contractors, and an agreement was entered into
accordingly on the 29th September, covering the distance between St. Félix and St.
Gabriel de Brandon, near Lake Maskinongé. The distance being greater than that
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subsidized, a further grant for 3J miles, $10,200, was made by the Subsidy Act 53 Vic.,
ch. 2 (1890). During the fiscal year payment has been made of $1,500, making the

total payments up to the 31st of December, 1891, $41,280; the railway for the whole

distance, 12-90 miles, being completed.

Montreal and Sorel Railway Company.

(See Nos. 47 and 210.)

By the Act 48 49 Vie., ch. 59, a subsidy not exceeding $72,000 was authorized to

be granted to this company for a line from St. Lambert to Sorel. Under ai Order

in Couneil of the 2nd of October, 1885, a contract was made with the company on the

14th, and under the authority of Orders in Council, the last dated the lth of November,
1886, payments have been made, amounting in all to $69,922, the road, 44-67 miles long,
having been completed, with the exception of a small quantity of work, to secure the

fiuishing of which $1,550 was retained. No further payment was made, and the said

balance lapsed on the 1st of August, 1889.

By the Act 53 Vic., ch. 2 (1890), the sum of $40,000 was granted for the repair of

this road. The work was undertaken by the Great Eastern Railway Company, and is

being carried out under requirements laid down by this Departinent, and the inspection

of its engineers. During the past fiscal year there was paid from this subsidy the sum

of $17,116.07, making the total payments on that account, up the 31st Deceinber,
$23,835.57, and the total payments to the company $93,757.57.

Montreal and Western Rallway Company.

(See Nos. 78 and 206.)

By the Subsidy Act of 1886, 49 Vie., ch. 10, authority was given for the grant of

a subsidy in lieu of previous subsidies to the Montreal and Western Railway Company

for 70 miles of their railway from St. Jérôme north-westerly towards Le Désert, Que.,
the amount being $5, 151 per mile, not exceeding in the whole $361,270.

For this subsidy another for the same amount was substituted by the Act 53 Vie.,
ch. 2 (1890), special authority being given for payment in named sections less than 10
miles in length.

Under authorization of an Order in Council dated the 4th of June,1888, a contract

was made with the company for the work on the 6th. During the past fiscal year there

was paid to the company the sum of $76,143, and subsequently the further sum ,of

$32,253, making the total payments up to the 31st of December, 1891, $108,396. These

payments apply to the distance between St. Jérôme and Ste. Adèle, 18 miles, which

is completed and open for traffic.

Montreal and Ottawa Railway Company.

(Formerly the Vaudreuil and Prescott Railway Company.)

(XSame changed hy 5.J Vic., ch. 58.)

(See Nos. 97, 186 and 237.)

By the Railway Subsidy Act of 1887, 50-51 Victoria, ch. 24, the grant of a

subsidy to 'he above company was authorized for 30 miles of their railway from Vau-

dreuil towards Hawkesbury, the extent of such subsidy being $96,000.
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A contract was made with the company on the 1 th of February, 1889, for the

klistance named, sta'rting from the Grand Trunk Railway at Vaudreuil. The date for

completion is fixed as the 1st of August, 1891.

The company, on the 4th of October, 1890, were authorized to open the portion of

,their road between Vaudreuil and Rigaud, 16 miles, for public traffic.

By the Act 53 Vic., ch. 2 (1890), a subsidy for a further distance of 30 miles

'towards Ottawa, $96,000, was authorized. A draft contract covering this subsidy was

.approved by an Order in Council on the 21st of September, 1891, but has not vet been

signed.

By the Act 54-55 Vie., eh. 8 (1891), the unpaid balance, $46,040, of the subsidy

granted in 1887, was revoted. During the fiscal year there was paid the sum of $49,960;
inothing further has been paid up to the 31st of December, 1891.

Napanee. Tamworth and Quebee Railway Company.

(Nfmi ihangd to the Kingston, Napanee and Western Railway Company fip the

Act 53 Vic., ch. 62.)

(See Nos. 13, 27, 57, 94, 107 and 166.)

In 1883 Parliament authorized a subsidy of $89,600 to this compaiiy, covering their

road from N apanee. to Tamworth.

A contract, dated 31st December, 1883, was entered into with the company for

this work, and upon completion, inspection and approval of the road this subsidy was

all paid under Orders in Council, the last dated the 28th of July, 1884.

In the session of that year Parliament authorized the grant of a further subsidy,
not exceeding $3,200 a mile, or a total of $70,406, for an extension of this company's

'road from Tamworth to Bogart and Bridgewater. In 1885, however, in substitution for

this subsidy, Parliament authorized the grant to the company of a subsidy of $70,000
for a line " from Tamworth towards Bogart and Bridgewater, 16 miles.'' This, again,
was cancelled by the Act 49 Vic., eh. 10 (1886), a subsidy of $70,000 being granted to
the company for 18 miles of their railway from Tamworth to Tweed.

By the Aet 50-51 Vic., ch. 24 (1887), a further subsidy to this company, not
exceeding $12,800, was authorized for 4 miles of their road to Tweed.

Under date of the 25th July, 1888, an Order in Council authorized entry into con-

tract, and approved the location plaus from Tamworth to Tweed, 20 miles. The contraet
was signed on the 31st of July, 1888, covering both subsidies. The road is to be com-
pleted by the Ist of August, 1890.

By the Act 5.2 Vie., ch. 3 (1889), the grant of a further subsidy to this company

was authorized for 7 miles of their railway from Yarker to Harrowsmith, and also a grant
to a company for 3 miles of railway from Hàrrowsmith to Sydenham, the total being
$32,000. Under date the 4th of September, 1889, the company were admitted to con-
tract for 3 mies, ,to be completed hy the 1st of August, 1893, and, under date the 26th
.of December, for the distance of 6¾ miles, from a point near Yarker to or near Harrow-
smith, to be comple.ted y ,the .1st of August, 1891.
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The total subsidies available under the contracts covering the distance between
Tanworth and Tweed, Yarker, Harrowsmith and Sydenham, amount to $114,800.
Under date the 30th of November, 1889, the company were allowed to open for trafhc
letween Tamworth and Tweed, and between Yarker and Harrowsnith.

During the fiscal year payments were inade to the extent of $7,600, making the
total payments on these contracts $103,344, the full amount applicable; the total sub-
sidies paid to the company being $192,944.

Northern and Paeifie Junetion Railway-Gravenhurt to Callander.

(See Nos. 1, 16, 160-and 188.)

For the purpose of affording to the Province of Ontario the advantage of direct
railway communication with the North-Vest, it was necessary that a road should

be built connecting the Canadian Pacific Railway with the existing railways of
Ontario, and such a line was subsidized by the Acts of 1882 and 1883 to the extent
of $12,000 a mile, foir the distance of 110 miles, or a total of $1,320,000. It extends'
southwards f rom the Canadian Pacific Railway at Nipissing Junction, east of Lake
Nipissing, to the village of Gravenhurst, a distance of 1 Il miles, there connecting with4
the railway system of Ontario. Under the authority of an Order in Council dated the
10th of April, 1884, a contract was entered into on the 12th of April, 1884, with the
Northern and Pacific Junetion Railway Company (formerly the Northern, North-
Western:and Sault Ste. Marie Railway Company), for the construction of this line, the
samne to be completed by the 1st May, 1886.

Connection was made fron north to south iii Janîuary, 1886, a through train run-
ning on the 27thl of that month.

Up to the 31st of Deceimber, 1886, the total payments aggregated $1,284,400,
leaving the sunm of $35,600 to cover certain inconplete work. This balance lapsed, but
was revoted in 1889 (52 Vic., ch. 3), being, however, set down as $35,000 only. The
whole of the work being completed, this amount was paid to the company, under an
Order in Council of the 6th of July, 1889, leaving $600 due.

By the Act 53 Vic., ch. 2 (1890), this sunm of $600 was voted, and was paid during
the past fiscal year, thue closing the matter.

Nova Sšeotta Central Railway Company.

(See Nos. 129 and 135.)

By the Subsidy Act of 1887, 50-51 Vic., ch. 24, the Nova Scotia Central Railway
Company were subsidized for 34 miles. of their railway, to an extent not exceeding
$108,800. UIJnder an Order in Council of the 16th Septenber, 1887, the company
were admitted to contract on the 17th of October, 1887, the work to be executed being
a line of railway fron Lunenburg, on the east coast of Nova Scotia, westward, to a
point in the district of New Germany, together with a spur, about î mile long, to
Bridgewater railway wharf, the wh@le to be completed by the 31st of December, 1889.

By -the Act .1! Vic., weh. 3 ('1888), the grant of a further subsidy, not exceeding
$147.200,*as a-thorisd ýfor 46 miles of the company's railway, and under an Order
in Council of the 9th Gctoher, 1888,, a contract, dated the 15th of October, 1888, was
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executed, covering a line of railway 39 miles, starting from a point 331 miles fron

Lunenburg, and running to Middleton, on the Windsor and Annapolis Railway; the

work to be completed by the 31st of December, 1890.

During the fiscal year payments were made to the extent of $3,300, and subse-

quently a further sum of $8,300, bringing the total payments to this company up to the

sumI of $230,700 at date, 31st December, 1891, covering the distance fron Lunenburg
to Middleton and the spur to Bridgewater, a total of 731 miles. No further payments

have been made up to the 31st December, 1891.

Ontario and Pacifle Railway Company.

(See Nos. 31, 115 and 150.)

By the Act 47 Vic., ch. 8 (1884), the grant of a subsidy to the Ontario and
Pacific Railway Company was authorized, namely, to the extent of $262,400, on an

-estimated distance of 82 miles, for a line from Cornwall to Perth, and on the 27th of

July, 1886, a contract was made with the company, under the authority of an Order
in Council of the first day of that month, for the construction of such line, vid New-
ington, Chrysler, Manotic and Franktown, the road to be completed by the Ist July,
1888. This subsidy lapsed on the lst of July, 1888.

By the Act 50-51 Vic., chap. 24, a further subsidy of $19,200 for a further distance
of 6 miles was granted.

By the Act 52 Vic., chap. 3 (1889), a subsidy not exceeding $172,400 was autho-
rized to this company for a line from Cornwall to Ottawa, but no contract has yet been
entered into for the work.

No portion of these subsidies has been paid up to the 31st of December, 1891.

Ontario and Quebee Railway Company.

(8ee West Ontario Pacific Railway Company.)

Orford Mountain Railway Company.

(See No. 228.)

By the Subsidy Act 53 Vic., ch. 2, the grant of a subsidy limited to $99,200 wvas
authorized in favour of the above company, for 31 miles of their railway between East-
man and Kingsbury, Que., and on the 16th of December, 1891, the company were
admitted to contract for the work for a distance of 10 miles, namely, from Eastman to
Lawrenceville ; the road for this distance to be completed by the 1st of December, 1893.

The work was completed, but no portion of the subsidy has been paid up to the
31st of December, 1891.

Ottawa and Gatineau Valley Railway company.

(See Nos. 8, 26, 58 and 151.)

By the Act 48-49 Vic., chap. 59 (1885), the grant of a subsidy to this company
was authorized (in lieu of subsidies granted in previous years), namely, for a line of
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railway from Hull station towards the village of Le Desert, 62 miles, the amoutt being
$320,000. This subsidy having lapsed, it was re-voted by the Act 52 Vic., chap. 3
(1889).

Under authority of an Order in Council of the 10th of July, 1889, a contract with
the company for the work in question, 62 miles, was signed on the 19th of August, the
date for completion being fixed as the 1st of August, 1893.

The location plans of the first 50 miles have been approved.

During the fiscal year $87,582 was paid to the company, and subsequently the
further sum of $35,720, making the total payments up to the 31st December, 1891,
$123,302. This applies to the first 20 miles, the opening of which for traffic was sanc-
tioned on the 28th of that month.

Oshawa Railway and Navigation Company.

(Name changed to "The Oshawa Railway Company," 54-55 Vic., ch. 91.)

(See Nos. 112 and 233.)

By the Act 50-51 Vic., ch. 24 (1887), the grant of a subsidy to the extent of
$22,400 was authorized for seven miles of this company's railway, extending from Port
Oshawa towards Raglan ; they were admitted to contract on the 20th July, 1889. ,This
subsidy was renewed by the Act 54-55 Vic., ch. 8. No portion of the subsidy had been
paid up to the 31st of December, 1891.

By the special Act 54-55 Vic., ch. 91, the corporate powers of the company were
revived, and its name was changed as above.

Parry Sound Colonization Railway Company.

(See No. 153.)

By the Subsidy Act of 1889, 52 Vie., ch. 3, authority was given for the grant of
a subsidy to this company, not exceeding $128,000 for 40 miles of railway from the
village of Parry Sound to the village of Sundridge, or some other point on the line of
the Northern and Pacifie Junction Railway.

On the 21lst of July, 1890, the company was admitted to contract accordingly, the
line to run from the village of Parry Sound through the townships of Foley, Christie,
Monteith, McMurrick and Perry, joining the line of the Northern and Pacific Junetion
Railway at Scotia, or a point about two miles from Elmsdale station. The date for
completion has been extended to the lst of November, 1892. The location of the first
30 miles has been approved by an Order in Couneil of the 1lth of July, 1890.

No payment on subsidy account was made during the fiscal year ; but, subsequently,
there has been paid the sum of $30,400, this being the total paid up to the 3 1st of
iDeceinber, 1891.

Port Arthur, Duiuth and Western Railway Company.

(Formerly the " Thunder Bay Colonization Railway Company.")

(See Nos. 139 and 195.)

This company was originally incorporated as the " Thunder Bay Colonization Rail-
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way Company." It was declared to be a body corporate under its present naine by the
Dominion Act 51 Vic., ch. 84, which authorized it to receive all grants voted to the
previous company.

By the Subsidy Act, 51 Vic., ch. 3 (1888), the grant of a subsidy to the extent of
$271,200 was authorized in favour of the above company, for 84¾ miles of their railway
from Port Arthur towards Gun Flint Lake, a point on the international boundary line :
this being in place of subsidies previously granted for the construction of a railway from
Murillo station to Crooked Lake.

A contract was entered into with the company on the 24th of December, 1889.
The location of the entire line has been approved. During the fiscal year payment was
made to the extent of $87,000, and, subsequently, the further sum of $70,075, making
the total payments up to the 31st of December, 1891, $157,075.

By the Act 53 Vic., ch. 2 (1890), a subsidy limited to $16,000 was authorized for a
branch, 5 miles long, to the Kakabeka Falls.

Pontiae and Renfrew Railway Company.

(See No. 163.)

By the Act 52 Vic., chap. 3 (1889), the grant of a subsidy to the above company
of $19,200 was authorized for 6 miles of their railway, and under date the 2nd of
August, 1889, they were adnitted to contract, the line to be from the Bristol iron mines
to the Pontiac Pacific Junction Railway, in Onslow. During the fiscal year the sum of
$3,800 was paid from this subsidy, completing the payment of the full subsidy, $13,600,
applicable to the actual length, 4j miles, of this road.

Pontie Pacifle Junction Railway Company.

(See Nos. 25, 137 and 211.)

This line was subsidized by Parliament in 1884 to the extent of $3,200 a mile, not
exceeding $272,000.

Under authority of an Order in Council dated the 12th of December, 1884, a
contract, dated the 22nd of that month, was made with this company for the building
of the line subsidized, namely, from Aylmer, Que., to Pembroke, crossing the River
Ottawa at a point "not east of Lapasse," the first twenty-seven miles to be completed
by the 1st September, 1885 (extended to 15th of December by Order in Council of the
13th of August, 1885), the second twenty-seven miles by the lst of July, 1886, and the
whole road, estimated at 85 miles west of Aylmer, by the 1st of July, 1887. •

Up to the close of the fiscal year 1887-88 a total of $174,828, for a distance of 71
miles from Aylmer, had been paid out of the full subsidy, $272,000. No further pay-
ment has been made since that date up to the 31st of December, 1891.

The road is open for public trafflic from Aylmer to Coulonge, 59 miles.

By the Act 51 Vic., ch. 3 (1888), a subsidy to this company of S31,-500 was autho-
rized for the bridging of the River Ottawa at Culbute; also a subsidy of S9,600 for 3
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miles of their railway from a point 3 miles east of Pembroke to Peme.broke, provided that
the entire work subsidized on this railway be completed within four years f rom the 22nd
of May, 1888. No contract has been entered into for the work contemplated by this
Act up to the 31st of December, 1889.

By the 5th clause of the Act 52 Vie., eh. 3, it was specially provided that the
several subsidies in aid of this railway should be extended to the 22nd of May, 1892.

By the Act 53 Vie., ch. 2 (1890), a subsidy limited to $24,000 was authorized for 7Jý
miles of this railway, between Hull and Aylmer.

By the Act 53 Vie., ch. 68 (1890), the time for completion of the railway to the
town of Pembroke, and of the bridge over the River Ottawa, at or near the city of
Ottawa, which the company were empowered to construct by the Act 45 Vic., ch. 69,
was extended to the 22nd of May, 1892. The same Act gave the company power to
extend their line from the said bridge to the canal basin in the city of Ottawa.

The Act 53 Vic., ch. 69 (1890), gave to this company power to purchase from the
Canadian Pacifie Railway Company the section between Hull and Aylmer, or any part
thereof.

Quebee Central Railway Company.

(See Nos. 22, 142 and 219.)

This company was subsidized in 1884 to the extent of $211,200, in aid of the
construction of 66 miles of their railway froin Beauce Junction to the international
boundary.

Under the authority of an Order in Council, dated the 2nd of August, 1884, a
contract was made with the company on that date for the construction of a line from
Beauce Junction on their trunk line, thence up the valley of the River Chaudière to the
frontier, the line to be completed by the 2nd of February, 1888.

The location of the first 23 miles was approved of by an Order in Council of
the 8th of May, 1885. The amount of the subsidy paid up to the end of the fiscal
year 1885-86, under an Order in Council of the 14th of August, 1885, was $60,342,
covering 15½ miles of road inspected, starting from Beauce Junction.

In lieu of the balance of this subsidy, which lapsed on the 1st of July, 1888,
authority was given by the Act 51 Vie., eh. 3 (1888), for the grant of a subsidy to this
company of $21,191.54 a year, for 20 years, equivalent to a cash grant of $288,000 for a
line of railway from St. Francis station to a point on the Atlantic and North-West
Railway, near Moose River, 90 miles. No contract was made for this work.

By the Act 53 Vie., ch. 2 (1890), in lieu of the subsidy so granted, the company
inay receive the same amount for a similar term of years, or a guarantee of interest on
bonds for a like sum, for 90 miles of their railway from St. Francis station on their
line to a point on the Atlantic and North Western Railway near Moose River, or from
a point on their line between the Chaudière River and Tring station to a point on the
International Railway at or near Lake Megantic, the first annual payment to be made
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at the end of twelve months from the date of the certificate of completion. A draft
contract was prepared, but has not yet been entered into, for this subsidy, and no further
payments have been made up to the 31st of Deèember, 1891.

Quebec and Lake St. John Railway Company.

(See Nos. 2, 14, 49, 82, 126, 140, 177, 220 and 232.)

By the Subsidy Act of 1882 a subsidy of $384,000 was granted for a line from St.
Raymond to Lake St. John. By the Act of 1883 the Quebec and Lake St. John Rail-
way Company, engaged in the work of constructing this line, were permitted to receive
a further subsidy of S80,000. By the Act of 1885 a subsidy of $96,000 was authorized
for a line extending from the point of their junction with th;e North Shore Railway (4
miles from Quebec) up to St. Raymond (36 miles from Quebec), conditionally upon the
construction of their line to a point 50 miles north of St. Raymond, and by the Act of
1886 a subsidy was authorized, not exceeding $186,295, for the portion, 95 miles,
extending from the point 50 miles north of St. Raymond to Lake St. John.

By the Act 50-51 Vic., ch. 24 (1887), an additional subsidy not exceeding $28,800
was authorized for a distance of 9 miles, the distance which previous subsidies granted
were short of covering from the city of Quebec to Lake St. John. By this Act
authority was given for payment up to the 23rd of June, 1888 (under the usual condi-
tions) of balances available from the subsidies granted in 1882 and 1883. The aggregate
of the subsidies granted to this company for the whole distance from Quebec to Lake
St. John is $775,095, the number of miles subsidized being 186.

An agreement was duly entered into on the 4th of September, 1883, in respect of
the two subsidies first named, under which this line was to be completed by the 25th of
May, 1887, the portion up to Lake Edward to be completed by the 31st of December,
1885, and on the l0th of February, 1886, an agreement was signed covering the third
subsidy, namely, that of 1885. For the subsidies granted in 1886 and 1887 no further
contracts are required, these subsidies being applicable to works embraced in the previous
contracts.

The road is in operation up to Roberval, on Lake St. John, 190 miles from Quebec.

By the Act 51 Vic., ch. 3, a subsidy to the extent of $96,000, previously granted
to the Saguenay and Lake St. John Railway Company for 30 miles of their railway
from Lake St. John towards Chicoutimi, was transferred to this company, and under
authority of an Order in Council of the 17th of November, 1888, a contract was made
with them on the 5th of December for this work, which starts from Chambord Junction,
near Lake St. John, on their main line ; the work to be completed by the 1 st of August,
1890. The location for these 30 miles has been approved by an Order in Council of
the 17th of November, 1888.

By the Act 52 Vic., ch. 3 (1889), a further subsidy of $64,000 was granted for an
additional 20 miles, making the total subsidy for this branch $160,000.

By the Act 53 Vic., ch. 2 (1890), a subsidy to this company, to an extent not
exceeding $30,000, was authorized for a railway bridge over the River St. Charles; also
a subsidy, limited to $38,400, for 12 miles of railway from Lorette vid Charlesbourg to
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Quebec. Under date the 2nd of December, 1890, both these subsidies were covered by
one contract, the work to be completed by the 1st of October, 1891.

By the Act 54-55 Vic., ch. 8, there was expressly voted the difference, $5,250,
between the $30,000 mentioned in the above subsidy for the St. Charles bridge and the
amount actually paid the company.

During the fiscal year there has been paid the sum of $70,350, -making the total
paynients up to the 30th of June, 1891, for both main line and branches, $818,705.
Since that date there has been paid the further sum of $5,250, making the total pay-
ments to the company up to the 31st of December, 1891, $823,955.

Quebec, Monitmorency and Charlevoix Railway Company.

(See No. 164.)

By the Subsidy Act 52 Vic., ch. 3 (1889), the grant of a subsidy to the extent of
$96,000 to the above company was authorized, for 30 miles of their railway, from the
east bank of the River St. Charles to or near to Cape Tourmente, Que.

A contract was entered into with the company on the 14th of November, 1889, for
this work, from Hedleyville to St. Joachim.

During the fiscal year 1889-90 the sum of $65,600 was paid from this subsidy,
the distance covered being 20ý miles, viz.: from Quebec (the east side of the River
St. Charles) to Ste. Anne. No further paynients have been made up to the 31st of
December, 1891.

Shuswap and Okanagon Railway Company.

(See No. 167.)

This company was incorporated by the Act 49 Vic., ch. 82 (1886), for the construc-
tion of a line of railway from a point on the Canadian Pacific Railway, at Sicamous
Narrows, B.C., running up the left bank of the Shuswap River to a point near the north
end of Lake Okanagon.

By 51 Vic., ch. 88 (1888), this Act was amended, and the company were allowed
two years to commence and five to complete their main line.

By the Subsidy Act of 1889 a subsidy to the extent of $163,200 was authorized
for the said railway, the estimated distancebeing 51 miles.

The contract for this work was signed on the 11 th of February, 1890, the date for
completion being fixed as the 4th May, 1893. Plans showing the location of the line
for the whole distance, 51 miles, have been approved. The road is practically completed,
the actual distance being 50-79 miles. In December, 1891, a final inspection of the
road was asked for.

No portion of the subsidy was paid during the fiscal year. Subsequently, however,
the sum of $65,010 has been paid up to the 31st December, 1891.

By the special Act 54-55 Vic., ch. 72 (1891), an agreement for the lease of the
road to the Canadian Pacific Railway Company, when completed, for a term of 25 years,
was approved and ratified, and powers were given to extend the line to a point on the
international boundary at or near Lake Osooyos.
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st. Catharines and Niagara Central Railway Company.

(See Nos. 96 and 176.)

By the Aet 50-51 Vi.e., ch. 24 (1887), the grant of a subsidy to the extent of

$38,400 to the above company was authorized for 12 miles of their railway from St.
Catharines to the bridge over the River Niagara.

The company were admitted to contract on the 5th March, 1888, under an Order in
Council of the 12th April, the location being approved by an Order of the same date.

On the 20th of December, 1888, the road having been built and inspected, the com-
pany were permitted to open it for traffic. The sum of $26,640 was paid to the com-
pany in the fiscal year 1888--89.

By the Act 52 Vic., ch. 3 (1889), a subsidy for 20 miles of this road was authorized,
limited to $64,000, and on the 1st August, 1890, the contract was signed, the extension

being from their present terminus at St. Catharines towards Hamilton.

During the fiscal year the sum of $11,760 was paid to this company, covering the
distance, 12 miles, between St. Catharines and Niagara River. No further payments

have been made up to 31st December, 1891.

The payments made to this company aggregate $38,400.

Nt. Clair Frontier Tunnel Company.

(See No. 162.)

In the year 1884 a company, " The St. Clair Frontier Tunnel Company," was incor-
porated by the Dominion Act 47 Vic., ch. 82, for the purpose of building a tunnel for
railway passage under the River St. Clair, from a point in or near the town of Sarnia,
Ontario, to the city of Port Huron, Michigan, U.S., the Act providing that the plans
of the tunnel and its works should be approved by the Governor in Council prior to
commencement.

Plans of this work were subinitted by the company and approved by an Order in
Council dated the 24th of November, 1886, which also approved of the site. Certain

changes were subsequently found necessary, and amended plans were approved by an
Order in Council dated the 7th of October, 1889.

This work gives connection between the Grand Trunk Railway and the Chicago
and Grand Trunk Railway.

By the Subsidy Act, 52 Vic., ch. 3 (1889), a subsidy to the extent of 15 per cent
of the value of the work, but not exceeding $375,000, was authorized.

Under authority of an Order in Council dated the 2nd of October, 1889, a contract
was entered into with the company on the 30th of that month for the work in question,
which was to be completed by the 1st of August, 1893.

The tunnel proper was formed throughout by the 30th of August, 1890, the shields
from either end meeting at that day. On the 15th of October, 1891, the company
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notitied the Department that the work was completed and ready for inspection and

traffic.

During the fiscal year the company were paid the sun of $143,400, and subsequently
a further sum of $39,270, making a total of $316,400 paid up to the 31st of December,
1891.

The following memoranda, furnished by the company, will show the main features

of the work as completed:-

Length of tunnel from face of portal to edge of water, Canadian side of river, 1,982
feet; tunnel under river, 2,310 feet; tunnel under dry ground, American side, 1,734 feet;
total length of tunnel, from face to face of portals, 6,026 feet. Length of open approach,
Canadian side, 3,061 feet; length of open approach, American side, 2,466 feet; total length
of tunnel works, 11,553. Gradient from east end of Canadian approach falls towards the

west at the rate of 105-6 feet per mile for a distance of 4,983 feet ; it therefore extends

into the tunnel 1,922 feet. Thence the gradient rises towards the west, 1 in 1,000, for
1,708 feet. Thence the gradient rises to the west end of the American approach 2,862
feet. Of this last mentioned gradient there are in the tunnel 2,396 feet.

The tunnel is circular, and is lined throughout with cast iron. The outside diame-

ter of this lining is 21 feet; the inside diameter is 19 feet 10 inches. The iron lining

consists of a shell, 2 inches thick, strengthened by inside flanges 5 inches deep, and

varying in thickness from 2 to 3 inches. Vertically, these flanges are about 13

inches apart, and horizontally 4 feet 8 inches. The segments are fastened together by
-inch steel bolts, about 4j inches apart, centre to centre.

The portals are built of rock-faced ashlar, the courses being exceptionally heavy.

While the tunnel proper is only single track, the approaches are double track, the
two tracks being connected outside of and near the portals. The slopes of the approaches
are terraced to an inclination of 3 horizontal to 1 vertical. Very heavy retaining walls
are built at the bottom of the slopes wherever the cutting exceeds 20 feet in depth.

The permanent way consists of steel rails, 100 pounds per yard, laid upon white oak
ties in the open cuttings, and upon creosoted southern pine in the tunnel. The cross
ties in the tunnel rest upon four longitudinal stringers, to which each second tie is secured
by a 1-inch steel bolt. Creosoted guard timbers, 10 inches by 12 inches, are bolted to
the cross ties, near the outside of the rail in the tunnel, but not in the approaches.

The inside of the tunnel is practically dry, as the leakage does not exceed twenty-
five gallons per minute. Two Worthington duplex pumps, with a capacity of 250 gallons

per minute each, are provided for the drainage of the tunnel, but they only work occa-

sionally and one at a time. Compressed air, instead of steam, is used for driving them.

At the Canadian portal steani pumps, having a capacity of 4,000 imperial gallons

per minute, are used for removing rain or surface water from the open approach. These

of course only work occasionally during storms or when the snow is melting. A similar
arrangement has been made at the American portal for removing the water from the
west approach. At neither end of the tunnel is any surface water allowed to enter.

The greatest depth of water over the tunnel is 40k feet. The minimum depth of
clay and gravel between the botton of the river and the outside of the iron lining is 15
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feet; the distance from the bottom of the iron lining to the highest point of rock under-
lying the clay is 10-4 feet.

The traffie is worked through the tunnel by decapod engines weighing 195,000 pounds,
and carried on a wheel base of 18ý feet.

St. John Valley and Rivière du Loup Railway Company.

(See Nos. 90, 118 and 225.)

By the Act 49 Vic., chap. 10 (1886), a subsidy of S70,400 was authorized for 22
miles of railway from Fredericton to Prince William, New Brunswick, and by the Act
50-51 Vic., chap. 24, a subsidy of $70,400 was authorized, in favour of the St. John
Valley and Rivière du Loup Railway Company, for 22 miles of railway from Prince
William towards Woodstock.

The ompany having applied for both subsidies, they were admnitted to contract on
the 26th June, 1888, under an Order in Council of the 21st May, the time for comple-
tion being fixed as the 31st July, 1890. This covers both subsidies, aggregating $140,-
800. The location plans were approved by an Order in Council of the 23rd May, 1888,
covering the distances, 44 miles, from Fredericton to Woodstock.

By the Act 53 Vic., chap. 2 (1890), both the above subsidies were, in effect,
revoted.

Up to the 31st December, 1891, no payments have been made.

Stewiaeke Valley and Lansdowne Bailway Company.

(See Nos. 87 and 232.)

By the Act 49 Vic., chap. 18 (1886), a subsidy was authorized for a railway from
a point on the Intercolonial Railway through the Stewiacke valley, affording communi-
cation with the Iron Mines, Spring Side, Upper Stewiacke and Musquodoboit settle-
ments, 25 miles, the extent of aid not exceeding $80,000. The Stewiacke valley and
Lansdowne Railway Company having applied for this subsidy, a contract was made with
them on the 17th of December, 1886, the line to be completed by the 1st of December,
1889.

By the Act 53 Vic., ch. 2 (1890), the above subsidy was in effect revoted, and the
old contract having been cancelled, a new contract with this company was entered into
on the 30th of August, 1890. Completion is called for by the 1st September, 1892.

By the Act 52 Vic., ch. 3 (1889), a subsidy was granted for a railway from Truro
or a point between Truro and Stewiacke to Newport or Windsor, 49 miles, the limit
being $156,800. A contract was made with this company on the 30th of August, 1890,
for the work, the line to run from Brockville station, on the Intercolonial, to Newport
station, on the Windsor Branch Railway ; the line to be completed by the 1st of Sep-
tember, 1893.

The location plans have been approved for this distance.

No portion of any of the above subsidies has been paid up to the 31st of Deceniber,
1891.
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tt. Lawrence and Adirondack Railway Company.

(See No. 218.)

By the Subsidy Act 53 Vic., ch. 2 (1890), a subsidy not exceeding $57,600 was
granted to the above company for 18 miles of their railway from Valleyfield to Hunt-
ingdonon the Montreal and Champlain Junction Railway.

On the 29th of April, 1891, a contract was entered into with the company for this
work, the time for completion being fixed as the Ist of July, 1893.

In December, 1891, the road was inspected and reported as complete-the actual
distance being 12-58 miles. Up to the close of that month the subsidy had not been
paid.

This road connects the Canada Atlantic Railway at Valleyfield with the Montreal
and Champlain Junction Railway at Huntingdon.

St. Lawrence, Lower Laurentian and saguenay Railway Company.

(Naine changed to " The Lower Laurentian Railway Company " by Provincial Act
51-52 Vic., ch. 108, 1888.)

(See Nos. 38, 59, 117 and 234.)

By the Act 48-49 Vic., chap. 49 (1885), a bulk sum subsidy of $217,600 was
granted for a line of railway from the Grand Piles, on the River St. Maurice, Que., to
a point of junction with the Lake St. John Railway (being in lieu of a subsidy of the
previous year).

By the Act 50-51 Vic., chap. 24, this subsidy was repeated in favour of the com-
pany named below.

The St. Lawrence, Lower Laurentian and Saguenay Railway Company having
applied for this subsidy, and being approved, a contract was entered into with them on
the 20th of February, 1886, under authority of an Order in Council of the 6th of that
month, which also approved of the location plans, the said location being subsequently
amended under an Order in Council of the 25th of August, 1887.

During the past fiscal year there has been paid the sum of $32,000, making the
total payments up to the 31st-December, 1891, $124,816.

By th'e Subsidy Act of 1891, 54--55 Vic., ch. 8, the unpaid balance, $92,784, of the
conpany's subsidy, was revoted.

Nothing further was paid up to the 31st of December, 1891, but the road was
inspected in that month, and authority was given by Order in Council, at its close, to
pay $91,784, the road being completed. The distance from Grand Piles to the Rivière à
Pierre station of the Quebec and Lake St. John Railway is nearly 39 miles.

Témiscouata Railway Company--Rivière du Loup to Edmundston.

(See Nos. 3, 62, 127, 141 and 226.)

Towards the construction of a line from Rivière du Loup or Rivière Ouelle, or
from some point between them, to Edmundston, Parliament, in 1882, voted a subsidy
of $240,000, and by the Act 48--49 Vic., ch. 58, a further subsidy, not exceeding
$258,000, was voted for the same work, naking a total subsidy of $498,000.
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Under express provisions of this Act a charter was granted by Orders in Council
of the 3rd and 7th of October, 1885, to certain persons constituting " The Témiscouata
Railway Company," their object being to build the said road, and such charter, being
published in the Canada Gazette of the 10th of that month, has force and effect as if an
Act of Parliament. This charter was subsequently confirmed and amended by the
special Act 50--51 Vic., ch. 71 (1887). Under the said charter the company have
power to construct a road from the Intercolonial Railway at Rivière du Loup to
Edmundston. On the 21st June, 1886, a contract was duly entered into with the com-
pany for the work subsidized, the whole to be completed by the 1st of August, 1889.
The location of the road, 80J miles vid Lake Témiscouata and the River Madawaska,
was approved of by an Order in Council of the 30th of September, 1886.

On the 22nd November, 1888, the company were permitted to open the road for
traffic.

By the Act 51 Vic., ch. 3 (1888) a subsidy of $100,000 was granted to this com-
pany for 20 miles of their branch railway from Edmundston towards the River St.
Francis, in lieu of a subsidy granted the previous year.

The company having applied to be admitted to contract, authority was given by
an Order in Council passed on the 31st of December, 1888, which also approved of the
location; and the contract was signed on the 22nd January, 1889.

By the Act of 1890, 53 Vic., ch. 2, a subsidy to the limit of $51,200 was author-
ized for a further distance of 16 miles. A contract under this subsidy was made with
the company on the 20th of October, 1891, covering the distance, 12 miles, between Claîr's
siding and Connor's station. The branch up to this point, 31 î miles, has been
completed.

During the fiscal year payments have been made to the extent of $82,770, and sub-
sequently a further sum of $54,830 has been paid, making the total payments up to the
31st of December, 1891, $624,800.

Tobique Valley Railway Company.

(See Nos. 130, 227 and 235.)

By the Act 50-51 Vic., ch. 24 (1887), authority was given for the grant of a sub-
sidy of the extent of $89,600 for 14 miles of the railway of the above company
from Perth Centre station, on the New Brunswick Railway, towards Plaister Rock
Island, in lieu of a subsidy previously granted. A contract was made with the com-
pany for the work on the 4th of September, 1888. By the Act 54-55 Vic., ch. 8 (1891)
this subsidy was in effect revoted, having lapsed.

By the Act 53 Vic., ch. 2 (1890), a subsidy limited to $35,200 was authorized for
a further distance of Il miles.

The first section of 14 miles was completed in December, 1891.

No portion of the subsidy was paid during the fiscal year, but subsequently there
was paid up to the 31st of December, 1891, the sum of $58,890.
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Thousand Islands Railway Company.

(See No. 182.)

By the Subsidy Act 52 Vic., ch. 3 (1889), the grant of a subsidy to the extent of

$54,400 to the above company, for 4 miles of their railway froin a point near the River

St. Lawrence, in the village of Gananoque J unction, on the Grand Trunk Railway, and

for thirteen miles of their railway from Gananoque Junction to a point of junction with

the Brockville, Westport and Sault Ste. Marie Railway, was authorized.

A contract was made with the company for this work on the 24th of October, 1889,
the 4-mile section to be built by the 1st of July, 1890, and the 13-mile section by the
1st of August, 1893. Under an Order in Council of the 10th of December, 1889,
$10,400 has been paid for the section, 31 miles, from Gananoque to the Grand Trunk

Railway, completed. No further payment has been made up to the 31st of December,
1891.

Vaudreuil and Prescott Railway Company.

(See Montreal and Ottawa Railway Company.)

Waterloo Junetion tailway Company.

(See No. 187.)

By the Subsidy Act 53 Vic., ch. 2 (1890), a subsidy not exceeding $35,200 was
granted to this company for 11 miles of their railway from Waterloo to Elmira.

Under date the 17th of February, 1891, a contract was made with the company

for the work in question ; the date for completion being fixed as the 1st of November,

1891.

No payments were made during the fiscal year, but subsequently there was paid
the sum of $32,800, the road being completed. The actual distance is 10¼ miles.

Western Counties Railway Company.

By the Act 50-51 Vic., ch. 25 (1887), assented to on the 23rd of June, 1887,
confirmation was given to an agreement made by the Government with the Western
Counties Railway Company on the 31st of January, 1887, contingent on such con-
firmation, the agreement itself being thereby, in some respects, modified, as expressed

in a subsidiary agreement. Under the provisions of the said Act and agreements,
covenants have been entered into which may be summarized as follows:-

The company agreed to withdraw a suit pending against the Crown in respect
of the Windsor Branch Railway, releasing the Government from all claims, and also
releasing to the Government all right and title to the branch. They also undertook to

build and complete the railway between Annapolis and Digby, N.S., and to complete,
equip and put in first-class order the whole of the line from Yarmouth to Annapolis;
also to settle all liens on their property, and their indebtedness. In order to the fulfil-
ment of the above, they undertook to deposit with the Government the total proceeds of

the sale of their debentures, &c., the issue of which was limited to $4,200,000. The
Government, on its side, in consideration of these premises, undertook to pay to the
company the sum of $500,000, this amount to be credited to the company and added to
the proceeds of the sale of the debentures, which proceeds the Government agree to hold
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for the purpose, the whole to be applied, under certificate of the Government Chief

Engineer and Order in Council, to the payment of interest on the debentures, &c., to be

issued, to the building and conpletion of the railway above mentioned, and to the satis-

faction of the company's existing obligations; the balance, if any, to be paid to the

company. The dates to which the company were bound, as modified by terms of the
Act, were as follows:-

Work to be commenced by the 13th of July, 1887, and the railway between Anna-

polis and Digby to be completed by the 12th of September, 1888, the company to corn-
plete to the satisfaction of the Government, by the 12th of September, 1887, all arran-

gements for the settlement of its indebtedness. Provision was made also for the con-
pletion of the line between Annapolis and Digby by the Government, at its option,
from the funds in its hands, in the event of failure on the part of the company to make
commencement of work, to progress with the samne, or to satisfy the Government as to

the arrangement of the settlement of its indebtedness by the dates so fixed.

The company did not make deposit of money ; nor did they take any practical
steps to carry out the work contemplated. Under these circumstances, and in view of

representations urging that the Government should itself undertake the work, a survey
was made of the country between Digby and Annapolis, under instructions given in
October, 1888.

By the special Act 52 Vic., ch. 8 (1889), authority was given for the construction

of this link of railway out of the appropriation of $500,000 granted by the Act 50-51
Vic., ch. 25. The work was, accordingly, taken in hand by the Department of Rail-

ways, and was completed, and the conipany placed in possession for operating purposes
on the 27th of July, 1891.

West Ontario Pacife Railway Company.

(Leased to the Ontario and Quebec Railway Company-C.I.R.)

(See Nos. 66 and 189.)

By the Act 49 Vic., chap. 10 (1886), the grant of a subsidy not exceeding $3,200
a mile, nor in the whole $256,000, was authorized in aid of the construction of a railway
from Ingersoll via London, to Chatham, Ont., the estinated distance being 80 miles.

Application being made by the West Ontario Pacific Railway Company for the
said subsidy, qualified by a request for permission to construct a road from Woodstock
to London, in place of fron Ingersoll, and it appearing that in view of the greater
distance of the line proposed by them from any other existing railway it would be of

more service to the country than the route actually subsidized, they were permitted, by
an Order in Council of the $th of Septenber, 1886, to enter into contract for the road
suggested between Woodstock and London, 27 miles, subject, however, to approval by
Parliament. This conditional contract was signed on the 2nd of Novenber, 1886, the
road to be completed by the Ist of Noveniber, 1887.

The company, however, actually constructed a portion of their railway, the location
of which was duly approved, froi London eastwards to a point near Ingersoll, 19 miles,
from which connection may be made with both Ingersoll and Woodstock. The work

being completed, the subsidy earned was paid.
lx [1891]



55 Victoria. Sessional Papers (No. 9.) A. 1892

In the session of 1887 an Act, 50-51 Vic., chap. 62, was passed, authorizing the

lease to the Ontario and Quebec Railway Company of such part of the line of the West

Ontario Pacific Railway Company and of the branch thereof then under construction,
from the line of the Ontario and Quebec Railway near Woodstock, vid London, to the

River St. Clair; the Act further authorized the substitution of the said point of junction

of the two railways for the point between Ingersoll and St. Thomas, previously fixed as

the point of junction. This lease has been approved by an Order in Council dated the

15th of October, 1887.

Under an Order in Council dated the 25th of August, 1888, an agreement dated

the 4th of September, 1889, was made with the Ontario and Quebec Railway Company

(Canadian Pacific Railway), direct, for the construction of the line between London and

Chatham by the 1st of August, 1890, the estimated distance for subsidy purposes being

65 miles.

By the Act 53 Vic., ch. 2 (1890), in lieu of the subsidy granted by the Act 49

Vic., ch. 10, for a subsidy from Ingersoll vid London to Chatham, a subsidy limited to

$256,000 was granted for a railway from Woodstock vid London to Chatham, 80 miles,
being, practically, a re-vote, with a change of the terminus.

During the past fiscal year the sum of $6,000 was paid, making a total of $256,000,
the whole amount of the subsidies granted, all the work being completed.

Woodstock and Centreville Railway Company.

(See Nos. 131 and 203.)

By the Act 50-51 Vic., ch. 24 (1887), the grant of a subsidy to the extent of

$64,000 was authorized for a railway from Woodstock towards Centreville, 20 miles.

The above railway company having applied and being approved, a contract was
made with them on the 6th of May, 1889, for the distance named, the line to start from
Upper Woodstock station, on the New Brunswick Railway, the work to be completed
by the 1st October, 1890.

By the Act 53 Vic., ch. 2 (1890), a subsidy limited to $19,200 was authorized for
a further distance of 6 miles to the international boundary.

No portion of the company's subsidy has be-en paid up to the 31st of December,
1891.

LAND SUBSIDIES.

The following companies have been aided by subsidies in land, duly authorized by
Parliament and granted by the Department of the Interior:-

They are enumerated here because the engineering details have been dealt with by
this department, the certificate of whose officer is required prior to handing over to the

company concerned any part of the subsidy. (The numbers given refer to the special

"land subsidies " list, Appendix 17.)

Alberta and Athabasca Railway Company.

• (See No. 10.)

(Naine changed by 52 Vic., ch. 65, to the "North Western Railway Company of
Canada," which see.)
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Alberta Railway and Coal Company.

(See Nos. 13 and 25.)

This company was incorporated in 1889 by the Act 52 Vic., ch. 50 (amended by
the Act 53 Vic., ch. 85), for the construction of a railway fron a point on the North
Western Coal and Navigation Company's line, at or near Lethbridge, southerly, to the
international boundary line ; the Act giving them powers to acquire, by purchase or
lease, the railway property and assets of that company.

On the 1st of January, 1890, they did so acquire, by lease, the said railway.

By the Land Subsidy Act, 52 Vic., ch. 4, as amended by the Act 53 Vic., ch. 3,
the grant of 6,400 acres per mile was authorized in favour of this company for the
distance, set down as about 50 miles, from Lethbridge to the international boundary.

The road has been built and inspected, and under date of the 8th of December,
1890, the company were authorized to open it for public traffic, the distance being
64-62 miles.

Under authority of the Act 53 Vic., ch. 85, this company has obtained a transfer,
by way of lease, of the North Western Coal and Navigation Company's line.

Brandon and South-Western Railway Company.

(See No. 19.)

By an Order in Council dated the 23rd of November, 1889, but subject to the
approval of Parliament, and contingent on their obtaining an Act of incorporation
fron the Dominion, this company has been granted a subsidy of 6,400 acres per mile
in aid of a railway from a point in Township 1, in either Range 23 or 24, west of the
1st Principal Meridian, to Deloraine, Manitoba, about 17 miles. This subsidy was
confirmed by the Act 53 Vic., ch. 4. The company was incorporated under a provincial
Act, but received a Dominion charter by the Act 53 Vic., ch. 86 (1890), and under
said Order in Council the subsidized section was to be coinpleted and running by the Ist
of May, 1891. The company have submitted location plans and profiles for approval.

Calgary and Edmonton Railway Company.

(See Nos. 230 and 21.)

This company was incorporated by the Act 53 Vic., ch. 84 (1890), for the con-
struction of a railway from the Canadian Pacific Railway at Calgary northward tj
Edmonton, and southward te the international boundary, also northerly to Peace River.

By the Act 53 Vic., ch. 5, authority was given for entry into a contract with this
company for the conveyance of men, supplies, materials, and mails, for 20 years; a pay-
ment to be made annually of the sum of $80,000 therefor, computation to be made from
the date of the completion of the road between Calgary and a point on the North
Saskatchewan River near Edmonton. The Act further gave power to the company te
lease the said railway to the Canadian Pacific Railway Company.

On the 21st of June, 1890, a contract for transport service was made, accordingly,
with the Goverunient, this contract calling for completion of the first 100 miles by the
Ist of November, 1891, and of the whole road by the 1st of November, 1893.
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By the Land Subsidy Act of 1890, 53 Vic., ch. 4, a grant of land to the extent of
6,400 acres per mile was made for the line from Calgary north to Edmonton, about 190
miles, and also for a line south from Calgary to the international boundary, about 150
miles.

On the 26th of December, 1890, the company entered into a definite contract for
the work of constructing, under this subsidy, both the northern line to Edmonton and
the southern line to the boundary, the dates for completion being as follows :-

From Calgary northward, 100 miles, by the 1st of November, 1891 ; the balance
to Edmonton within two years thereafter.

From Calgary southward, 50 miles, by the 1st of November, 1892, and to a point
on the Old Man's River, by the 1 st of Novémber, 1893; the balance to the international
boundary by a date to be fixed by the Governor in Council.

At the close of the calendar year the track was laid for a distance of 93-78 miles
north from Calgary up to the south bank of the Red Deer River; and on the 1Oth of
August, 1891, the whole road from Calgary to Edmonton, 192 miles, was officially
reported as fit to be opened for public trailic.

On the 7th of Decemuber, 1891, the first 50 miles southward from Calgary was
officially reported as fit to be opened for public traffic.

An agreement has been entered into for the lease of this railway to the Canadian
Pacific Railway Company.

Canadian Pacine Railway Company.

(See Nos. 17, 18 and 29.)

By an Order in Council of the 18th of May, 1889, but subject to approval by
Parliament, a grant of lands, to the extent of 6,400 acres per mile, in favour of the
Canadian Pacific Railway Company, was authorized in aid of the construction of a
branch from a point at or near Brandon, on their main line, south-westerly to or near
Township 3, Range 27, west of the 1st Principal Meridian, and thence westerly, a total
distance of 100 miles-this they term their " Souris Branch ; " also, for a line, 25 miles,
running froin such point in Township 3 easterly to Deloraine, the western terminus of
the existing line of the Manitoba South-Western Colonization Railway, making in all
125 miles subsidized, and the total grant 800,000 acres. A further Order of the 18th of
.June, 1889, authorized the conveyance of the subsidy on completion of each 20-mile
section.

By the Land Subsidy Act 53 Vic., ch. 4, this grant was confirmed.

By the Land Subsidy Act of 1891, 54-55 Vic., ch. 10, a subsidy of 6,400 acres per
mile, for a further distance of about 60 miles, to La Roche Percée, was granted.

The company duly filed plans showing the location of this branch froin Kemnay, a
station on their main line, 8 miles west of Brandon, to Melita, in Township 3, Range
26, west ; and from Melita east to Deloraine. On the 30th of January, 1891, the
portion between Kemnay and Airdrie was officially reported to be fit for traffic, and on
the 26th of October, 1891, theý company asked for inspection between Hartney and
Melita.
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By an Order in Council of the 14th of June, 1889, but also subject to approval

by Parliament, the grant of a subsidy to the Canadian Pacific Railway Company of

land to the extent of 6,400 acres per mile was authorized for a branch starting from

a point on the above mentioned south-westerly or " Souris " branch, and running to

Glenboro', the length of railway so subsidized being stated to be about 60 miles, the

subsidy to be conveyed on the completion of each 20-mile section. This is known as

the Glenboro' extension of the Souris Branch.

By the Land Subsidy Act, 53 Vic., ch. 4, this grant was confirmed.

On the 26th October, 1891, the company applied for inspection of the extension

fromGlenboro'to Nesbittthis latter being 131 miles from Winnipeg, this road, for 27 miles,

constituting the company's " South-Western Branch;" and at the close of the calendar

year the whole distance from Nesbitt to Winnipeg was under traffic. It should be

observed that the portion of their road between Winnipeg and Glenboro' was formerly

the Manitoba and South-Western Colonization Railway, of which the Canadian Pacifie

Company became lessees.

Great North-West Central Railway Company.

(See No. 7.)

The construction of a line of railway to extend fron Brandon, on the Canadian

Pacific Railway, to Battleford, in the provisional district of Saskatchewan, a distance

of about 450 miles, was contemplated by the North-West Central Railway Company

(formerly the Souris and Rocky Mount>in Railway Company); and under an Order in

Council of the 29th of July, 1885, the privilege of purchasing land at the rate of $1.06

per acre, to the extent of 6,400 acres per mile, previously accorded, was converted into

a free grant of such land (subject to a charge of 10 cents per acre for survey), the grant

being contingent on the due completion of their work in stated sections.

This concession did not result in the construction of any section of the road; and

difficulties arising, and other applications being put forward for the work, the Act

49 Vic., ch. Il (1886), granting aid to the extent of 6,400 acres per mile for the

same, was made applicable either to the company named or to such other company as

might undertake the construction of the road. The Great North-West Central Rail-

way Company was incorporated by an Order in Council of the 22nd of July, 1889, in

conformity with the provisions of the Act ; a second Order, of the 3rd of August,
amending such charter, and the whole being confirmed and ratified by the Act 51 Vic.,
ch. 85 (1888). A section of such charter giving running powers to the Canadian Pacific

Railway was repealed by 52 Vic., ch. 67 (1889).

By an Order in Council, also of the 22nd July, 1886, the subsidy referred to was

granted to this company, the contract itself being signed on the 1 2th of September,
1887. Under an Order in Council of the 1st of July, 1889, the contract time for com-

pletion was extended as follows:

By the 1st of December, 1889, 50 miles.

do 30th do 1890, 100 do

do do do 1891, 150 do

do do do 1892, 150 do

450 miles.
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A further Order in Council of the 16th of November, 1889, extended to the 31st
of May, 1890, the time for the éompletion of the first 50 miles ; and on the 3rd of
September, 1890, an Order in Council was passed accepting this section as completed.

By an Order in Council, dated the 7th of December, 1891, extension of time has
been accorded-subject to the condition that the first 50 miles would be effectively
operated and maintained on and after the 15th of that month, as follows: 100 miles
from the end of the first 50 miles by the 30th November, 1892, and 300 miles further

(or whatever distance may be required to complete the road to Battleford) by the 30th
November, 1893.

The company reported the tirst 50 miles as having been opened for trafic on the
16th of December.

Lac S4eul Railway Company.

(See No. 20.)

Under date the 13th November, 1889, there was granted to the above company
by an Order in Council, subject to the approval of Parliament, a subsidy in land to the
extent of 6,400 acres per mile, towards the construction of a railway from a point near
Shelley station, on the Canadian Pacifie Railway, to a point near Mud Lake, on the
Winnipeg River, about 18 miles; the road to be completed by the 1st November, 1891.

This grant was confirmed by the Land Subsidy Act, 53 Vic., chap. 4 (1890.)

No further action appears to have been taken.

Manitoba and North-Western Railway Company.

(See Nos. 4 and 6.)

By the Act 48-49 Vie., ch. 60, authority was given for the grant of aid for a line
from Portage la Prairie to the crossing of the south branch of the River Saskatchewan,
20 miles from Prince Albert, about 430 miles, 6,400 acres per mile.

A grant was made to the coipany by Order in Council of the 4th October, 1884,
cancelling previous Orders. The time for completion was fixed by Order in Council of
the 6th of May, 1885, as at the rate of 50 miles a year.

The location and grades having been duly approved, an inspection made of the
company's road showed that up to the lst December, 1885, they had built and equipped
131 miles of road.

By the Act 49 Vie., chap. 11, 1886, authority was given for the grant of aid for a
branch of this railway froni a point on the main line at or near Todburn to the River
Assiniboine, near Shellmouth, about 26 miles, 6,400 acres per mile.

This grant was made to the company by Order in Council of the 24th of May, 1886.
Under Orders in Council of the 10th and 21st September, 1886, the line was permitted
to start from Binscarth, the Order first named approving the location to Russell, up to
which point the road has been built. This branch, 11i miles long, is in operation.

By the Act 55 Vie., ch. 78 (1890), relative to this railway, the company were bound
to complete 17 miles in the calendar year 1890, and 20 miles a year thereafter.

Plans of location for the distance between the 206th and 256th mile froin Portage
la Prairie were approved by an Order in Council of the 27th January, 1890.
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At the present date, the 31st of December, 1891, the main line is in operation for
traffic purposes from Portage la Prairie to Yorkton, 223 miles, permission to open the
line from Saltcoats to Yorkton, l7 miles, for tratlic, having been given, after inspection,
on the 18th December.

Manitoba and South-Eastern Railway Comipany.

This company was subsidized in lands by the Act 53 Vic. ch. 4 (1820) for a line
from Winnipeg southerly or south-easterly to a point on the west side of the Lake of
the Woods, about 110 miles. They have submlitted plans of location of the first 27 miles.

Manitoba and South-Western Coloiization Railway Conpany.

(Leased to the Canadian Pacific Railwiay Comnpany.)

(See Nos. 3, 27 and 28.)

By 48-49 Vie., cap. 60 (1885), authority was given for the grant of aid for a line
from Winnipeg to Whitewater Lake, about 150 miles, 6,400 acres per mile.

The charter of the company, granted by Act 42 Vie., ch. 66 (1879), empowered

them to build a line from Winnipeg to Rock Lake, near the west boundary of the
province, the line to be completed in five years, nanely, by the 15th May, 1884.

By the Act 43 Vie., ch. 53 (1880), they were permitted to extend the line up to the
Souris coal fields.

By the Act 47 Vic., ch. 73 (1884), the company were allowed to lease their line

to the Canadian Pacific Railway Company, the time for the completion of the railway
being extended three years beyond the period fixed by their charter, namely, to the
15th of May, 1887.

By an Order in Council of the 4th of October, 1884, the conpany weie subsidized
to the extent of 6,400 acres per mile for the whole distance, about 152 miles, from
Winnipeg to Whitewater Lake, equal to 972,800 acres, the line for this distance to be
completed by the 1st of October, 1885. Location has been approved as follows :

By an Order in Council of the 3rd November, 1881 -f rom Aikins street, Winnipeg,
to Section 18, Township 7, Range 4, W., about 52 miles. This is to a point about 4
miles south from what is now known as Elm Creek.

By an Order in Council of the 1st April, 1885-from Section 29, Township 8, Range
4, the point now known as Elm Creek, running west on a tangent to Section 31, Town-
ship 7, Range 9. This is the northern branch to the westward.

By an Order in Council of the lth of September, 1885-fron Section 29, Town-
ship 8, Range 4, passing through Carman and Manitou and the south shore of White-
water Lake, thence to the western boundary of Manitoba, between Ranges 29 and 30.
This is the southern branch.

An Order in Council of the 6th April, 1885, modified the grant of the Order in
Council of the 4th October, 1884, so as to make it applicable to a change in the location
of the road, and to the following sections :-
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Miles.
1. Fron Township 7, Range 4 (the portion from Winnipeg

to Township 7, Range 6, about 50 miles, being already 110
conipleted to M anitou) ............................

2. Fron Manitou to Whitewater Lake. . . . . .. . . . . . . . . . . ..j
3. From Township 8, Range 4, to Township 8, Range 9... 20

130

The Order also apportioned the 972,800 acres equally amongst these 130 miles

-7,483-84 acres per mile.

An Order in Council of the 11 th Septeinber, 1885, extended the time for completion
to the 6th April, 1886.

An Order in Council of the 5th April, 1886, after report by the Chief Engineer of
Railways as to inspection, showing completion of 100 miles, authorized the conveyance
o)f 748,384 acres to the Manitoba South-Western Railway Company.

By an Order in Council of 15th November, 1886, it was decided to apply to

certain further extensions conpleted, namely, on the south branch, from Boisevain
west 21 miles, on the north branch, from Holland west 20 miles, the reserve for
section No. 1, made under the Order of the 6th April, 1885. The remainder was to be

kept as a subsidy for said section No. 1, from Township 7, Range 4, to Manitou, the

construction of which was deferred, the Canadian Pacific Railway Company, the lessees

of the road, having already communication with Manitou froi Winnipeg by their
southern line. In August, 1885, however, the company filed plans of the extension
from Elhi Creek to Carmani, part of the said section No. 1.

By an Order in Council of the 6th March, 1887, the location of the northern of the
two limbs has been approved for a total distance of 60 miles from Elui Creek to Section
10, Township 7, Range 14.

After further inspection and report by the Government Chief Engineer, showing

the railway fit for traffic for a further total distance of 60 miles, an Order in Council
was passed on the 19th of March, 1887, authorizing conveyance of the lands repre-

senting the subsidy for this distance. The line is in operation from Winnipeg to Glen-
boro' (northern limb), 105 miles ; also on the southern limb as far as Deloraine, a point
100 miles west from Manitou and 202 miles from Winnipeg.

By the Land Subsidy Act of 1891, 54-55 Vic., ch. 10, an additional subsidy of

6,400 acres per mile was granted for 62 miles over and above the subsidy for 150 miles

granted by the Act of 1885, making the total subsidy for 212 miles, the distance con-

structed and in operation.

By the samte Act a land subsidy of'6,400 acres per mile was granted for the branch
from Carman to Barnsley, about 61 miles.

It should be observed that the Canadian Pacific Railway Company, the lessees of
this road, have obtained by Orders in Council, and grant by Parliainent, subsidies in
land for branches which are practically extensions of both the northern line from Glen-
boro' and the southern line from Deloraine. These subsidies are dealt with under the
heading " Canadian Pacific Railway Company."
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Medicine Rat Railway and Coal Company.

(See No. 12.)

By the Act 50-51 Vie., chap. 23 (1887), authority was given for the grant to the

above company of Dominion lands to the extent of 6,400 acres per mile for a railway

from a point at or near Medicine Hat, on the line of the Canadian Pacifie Railway, to

the coal field in or near Townships Nos. 12 and 13, Range 6, west of the 4th Principal

Meridian, a distance of about 8 miles.

By an Order in Council of the 6th of July, 1887, the grant was made to the com-

pany accordingly, it being provided that the road should be completed and in operation

by. the 31st December, 1888.

By an Order in Council of the 24th of January, 1889, approval was given to a

draft of a formal contract with the company, and an extension of time to the 2nd of
June, 1890, was granted for completion of the road. A contract was signed on the

14th of February, 1889, for this work.

By the special Act 54-55 Vie., ch. 79 (1891), the charter of the company was revived

and its powers were extended.

North-Western Coal and Navigation Company.

(See Nos. 2, 9 and 13.)

By 48-49 Vie., ch. 60 (1885), aid was grantted to this company for a line from

Medicine Hat to the coal banks on the Belly River, about 110 miles, 3,800 acres per
mile. This was amended by 50-51 Vic., ch. 22 the extent of land being increased to

3,840 acres per mile.

By an Order in Council of the 16th Marci, 1885, approval was given to the loca-
tion of the company's line, and on inspection, in October, 1885, of the road from Dun-
more station, on the Canadian Pacifie Railway, to Lethbridge, 109 miles, an Order in
Council of the 19th of October, 1885, accepted the road as completed.

It should be observed that by the Land Subsidy Act of 1889 a grant of 6,400 acres
per mile for 50 miles, the distance between Lethbridge and the international boundary,
was made under the naine of this conpany. An Order in Council of the 14th of Octo-
ber, 1889, corrected the grant, as being intended for the " Alberta Railway and Coal
Company," and the Act 53 Vie., eh. 3, made the necessary rectification.

By the Land Subsidy Act 53 Vie., ch. 4 (1890), a grant of 3,840 acres pe.r mile

for the distance between Lethbridge and the Crow's Nest Pass, about 100 miles, was

authorized in favour of the North-Western Coal and Navigation Company, and an

Order in Council of the 25th June, 1890, provided that on the completion of the first 50

miles from Lethbridge (by the 1st August, 1892> the lands applicable to this distance

should be conveyed ; conveyance to be made on the completion of each 10-mile section
for the remainder of the distance (to be completed by the 1st of December, 1894.)

On the 25th June, 1890, a definite contract was made with this department by the
company for the work between Lethbridge and Crow's Nest Pass, the dates for comple-
tion being those named above.
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By the Act 53 Vie., ch. 85 (1890), powers were given for the lease of this railway
to the Alberta R-ailway and Coal Company, and on the Ist of January, 1890, the rail-
way property and assets were transferred, aecordingly, by lease.

North-Western Railway Company of Canada.

(Formerly the Alberta and Athabasca lailway Company.)

(See No. 1.5.)

By an Order in Council dated the 21st of May, 1887, a grant of land was made,
subject to the approval of Parliaient, to the Alberta and Athabasca Railway Company
(the name of which was changed, as above, by the Act 52 Vie., ch. 65) from some point
on the Bow River or Canadian Pacifie Railway at or between Calgary and Crow Foot
Creek, running northerly to a point on the River Athabasca, and crossing the North
Saskatchewan at a point near the town plot of Edmonton, a distance of 300 miles, the
subsidy being at the rate of 6,400 acres per mile. The first 50 miles, commencing at
the southern terminus, were to be completed by the 20th July, 1888, 100 miles in each
of the two years following, and the whole road by the 20th of July, 1891.

By the Act 50-51 Vic., eh. 23, the above grant was contirmed.

By the Land Subsidy Act of 1889 (52 Vic., ch. 4), a subsidy was authorized in
favour of the North-Western Railway Company of Canada to the extent of 10,000 acres
per mile, for a railway from Calgary, on the Canadian Pacifie Railway, northerly to a
point on the North Saskatchewan River, at or near Edmonton, a distance of about 210
miles ; also to the extent of 10,000 acres per mile for a railway from Calgary southerly
to Lethbridge, a distance of about 120 miles.

The Act 52 Vie., ch. 65 (1889), by which the change of naine was authorized,
gave power for further railway construction. This Act called for completion of 100
miles northwards from the Canadian Pacifie Railway towards Edmonton by the 1st
of December, 1890, and the reinainder to Edmonton by the first Deceiber, 1891 ; also
of the line south to Lethbridge or to a point on the international boundary by the 1st
of December, 1892.

Qu'Appelle, Long Lake and Saskatehewan Rallroad and Steamboat Company.

(See Nos. 185, 5 and 11.)

By the Act 48--49 Vie., ch. 60, authority was given for the grant to this company
of aid for a line from a point near Regina to the navigable waters of Long Lake, 6,400
acres per mile.

On the l3th December, 1884, an Order in Couneil was passed granting to this com-
pany the above subsidy.

The location of the road from Regina to the navigable waters of Long Lake, a
distance of about 23 miles, was approved by an Order in Couneil of the 25th of Sep-
tember, 1886.

On inspection of the road, made in May, 1886, it was found completed and in run-
ning order for a distance of 20·10 miles.

By the Act 50--51 Vie., ch. 23, authority was given for the grant to this company
of a subsidy of 6,400 acres per mile for an extension of their line from a point near the
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northern terminus of the conpleted portion of the line near Long Lake to a point near
the elbow of the North Saskatchewan River, with branches to Prince Albert and Battle-
ford, about 325 miles.

On the 20th of June, 1887, an Order in Council was passed granting this subsidy,
the company to construct and have running the first 50 miles of the distance by the 20th
of July, 1888, the portion up to the crossing of the South Saskatchewan within the
following year, and the whole road by the 25th of May, 1891. This Order was sub-
sequently cancelled.

By the special Act, 52 Vic., ch. 5 (1889), authority was given as follows

"In order to enable the Qu'Appelle, Long Lake and Saskatchewan Railroad and
Steamboat Company to complete their railway from Regina to some point on the South
Saskatchewan River, at or pear Saskatoon, and thence northward to Prince Albert, the
Governor in Council may enter into a contract with such company for the transport of
men, supplies, materials and mails, for twenty years, and nmay pay for such services,
during the said terni, eighty thousand dollars per annum, in manner following, that is to
say :-the sum of fifty thousand dollars to be paid annually on the construction of the
railway to a point at or near Saskatoon, such payment to be conputed from the date of
the completion of the railway to such point; and the remaining thirty thousand dollars
annually on the extension of the railway to Prince Albert, such payment to be computed
from the date of such last mentioned completion :' Provided, that if the second portion
of the said railway is not built and operated to Prince Albert within two years after the
completion of the railway to the South Saskatchewan, as aforesaid, the payment of fifty
thousand dollars shall cease until the whole railway is finished to Prince Albert."

By an Order in Council of the 26th of June, 1889, approval was given to a draft
of an agreement with the company in respect of transport service on completion of
the road to Saskatoon. This agreement was signed on the 5th of August, 1889. By
it the company were bound to complete the road to a point on the River Saskatchewan,
near Saskatooi, by the 1st of November, 1890, and to Prince Albert within two years
afterwards.

By the Act 53 Vic., ch. 8 (1890), there was confirmed a certain agreement made
on the 7th of August, 1889, ¾etween this company and the Canadian Pacific Railway
Company, for the possession, control and operation by the latter company of the railway
from Regina to Prince Alhert, the transfer to be effective up to the 6th of February,
1896, with the option of the final acquisition of the road at that date.

The road has been conpleted up to Prince Albert, the total distance from Regina
being 247·91 miles.

Under an Order in Council dated the 18th of December, 1890, the lst of July, 1890,
has been fixed as the date for the computation of the transport service payment for the
distance between Regina and Saskatoon ; the 12th of October, 1890, being the date fixed
for the computation of payment for the portion from Saskatoon to Prince Albert.

The payments are made by the Department of Finance.
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Red Deer Valley Railway and Coal Company.

(See Nos. 14 and 26.)

This company was incorporated by the Act 52 Vie., ch. 52, for the construction
of a railway fron a point near Calgary, N.W.T., to a point on the Red Deer River,
in Township 32, Range 21, west of the 4th Principal Meridian, the route being defined;
also fron a point at or near Cheadle station, on the Canadian Pacific Railway, northerly
to a point of junction with the line from Calgary, in or near Township 26, Range 25,
west of the 4th Principal Meridian, with other branches indicated.

On the 28th of November, 1888, an Order in Couneil authorized the grant, subject
to approval by Parliament, of a subsidy in land to the extent of 6,400 acres per mile
for the line from Cheadle station to a point in or near Township 29, Range 23, west of
the 4th Meridian, a distance of about 55 miles. This was confirmed by the Land
Subsidy Act, 52 Vie., ch. 4 (1889).

By the Act 54-55 Vie., ch. 9, the above subsidy was cancelled, and in lieu thereof
there was granted a subsidy, not exceeding 6,400 acres per mile, for the company's railway
from Calgary to a point in or near Township 29, Range 23, west of the 4th Meridian, a
distance of about 55 miles.

Winnipeg and Hudson's Bay Railway and Steamship Company.

(See No. 1, and special Act 54-55 Vie., ch. 81.)

By 47 Vie., cap. 25, clause 7 (1884), authority was given for the grant of aid for a
line from some point on the Canadian Pacifie Railway to Hudson's Bay, viz., for each
mile in Manitoba 6,400 acres, and in the North-West Territories 12,800 acres.

In the vear 1880, by Act 43 Vie., ch. 59, there was incorporated the " Winnipeg
and Hudson's Bay Railway and Steamship Company," with powers for the construc-
tion of a line front Winnipeg to or near Port Nelson, Hudson's Bay.

In 1884 this Act was amended (by chapter 70), and the company were authorized
to commence their line either froin Winnipeg or f rom some point between Selkirk
and Portage la Prairie, extending to Port Nelson and Churchill, or some other
point on Hudson's Bay ; also to construet a branch from any point on their main
line to the Canadian Pacifie Railway, west of Lake Winnipegoosis, construction to be
carried on at the rate of at least 50 miles a year.

By the saume Act, a previous Act authorizing the amalgamation of this company
with the Nelson Valley Railway and Transportation Company was repealed, and
authorization was giving for the winding up of the company last named and the transfer
to the Winnipeg and Hudson's Bay Company of all its property and interests.

By an Act passed in 1886 (49 Vie., ch. 73) the date for completion was fixed as
the 2nd of June, 1890.

By an Order in Council of the 1 Ith of May, 1885, all previous Orders in this
connection were cancelled, and there was granted to the Winnipeg and Hudson's Bay
Railway and Steamship Company a subsidy in land, as follows:-
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Acres.
Division A.-From the Canadian Pacifie Railway to the northern

boundary of Manitoba estimated distance, 225 miles ........ 1,440,000
Division B.-From the boundary to the terminus near the nouth of

the Nelson River, Hudson's Bay-estimated distaince, 425 miles. 5,440,000
Division C.-The Branch, fron a point on the main line, near the

northern extremity of Lake Winnipeg, to intersection with the
Manitoba and North-Western Railway-estimated distance not
to exceed 250 miles (grant to be subject to approval by Parlia-
m ent)............ ................ ................... 1,600,000

The time for completion was fixed by this Order as 50 miles on division A or B by
the 19th of April, 1887, and 50 miles a year thereafter until completion of main line ; but
if the main line was not completed by the 11th of May, 1890, they were to forfeit their
right to a grant for their branch line, which must itself be completed by the Ilth May,
1893.

In April, 1888, the Chief Engineer of Governmnent Railways reported, showing that
40 miles of road were completed, with the exception of certain station buildings, &c.

By an Order in Council dated the l6th of September, 1891, the dates for the comple-
tion of the company's road have been extended as follows:

From the end of the 40 miles already built to a point on the south shore of the
River Saskatchewan, near the western end of Cedar Lake, or between Cedar Lake and
Grand Rapids, a distance of about 250 miles, by the 21st of June, 1894 (the limit allowed
by their charter as amended by 53 Vie., ch. 80). This Order in Council approved of
the draft of a definite agreement to be made with the company for the work, and this
agreement was duly signed on the 18th of September, 1891.

By the special Act 54-55 Vie., ch. 81, the entry into a contract with this company
was authorized for the conveyance of ien, supplies, materials and mails over the portion
of this line between Winnipeg and the River Saskatchewan, for an annual payment of
$80,000 a year for 20 years, under authority of an Order in Council dated the l6th of
September, 1891. An agreement was made with the eompany accordingly on the 18th
of September, 1891.

Wood Mountain and qu'Appelle Raiiway (ompany.

(8ee No. 8.)

By the Act 49 Vie., ch. 11 (1886), the grant of aid was authorized for a railway
from a point in Township 4, Range 30, west of the 2nd Meridian, passing through Fort
Qu'Appelle, to the Manitoba and North-Western Railway, about 240 miles, 6,400 acres
per mile.

A grant was made to the company by Order iii Council of the 24th May, 1886, for
the portion between Fort Qu'Appelle and the Canadian Pacific Railway, to be completed
by the 1st November, 1887, and 50 miles a year thereafter.

This Order was amended by an Order of the 7th of July, 1887, the company being
allowed one year from the 1st of January, 1887, for the completion of the first 50-mile
section (after completion by the 1st of November, 1887, of the portion between the
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Canadian Pacific Railway and Fort Qu'Appelle), the rate of construction to be 50 miles

each year, subsequently, until completion of the road.

By a further amending Order in Council of the 22nd of November, 1887, the com-

pany were graiited an extension of time for the completion of the portion between Fort

Qu'Appelle and the Canadian Pacifie Railway, nainely, up to the 31st of July, 1888 :

100 miles of the road to be completed and in operation by the 31st of December, 1888,
as required by the preceding Order.

By the special Act 52 Vic., ch. 66 (1889), the section of a previous Act giving this
company power to construct a railway on the route above indicated was repealed, and
they were empowered to construct a line from a point on the international boundary

line, at or near Range 16, west of the 2nd Principal Meridian, in a northerly direction

by Qu'Appelle station to Fort Qu'Appelle, thence in a north-easterly direction to a

point at or near the north-west corner of Lake Winnipegoosis ; the portion between the
point of intersection with the Canadian Pacific Railway and Fort 'Qu'Appelle to be
completed by the 1st August, 1890, and the whole road by the 16th of April, 1896.

By the Land Subsidy Act of 1889, 52 Vic., ch. 4, the subsidy provided by the Act
49 Vic., ch. 11, was made available for this new line.

By the Act 53 Vic., ch. 83 (1890), the statutory time for the construction of the
portion of this railway between the Canadian Pacific Railway and Fort Qu'Appelle was

extended to the 1st of August, 1892-the balance of the road to be completed at the
rate of 50 miles a year thereafter. .

THE RAILWAY COMMITTEE OF THE PRIVY COUNCIL.

The Minister of Railways being Chairman of the Railway Committee of the
Honourable the Privy Couneil, on which certain extensive duties are imposed by the
Railway Act of 1888, it seems proper that a brief record should here be made of the
several cases heard before this committee during the year, and the decisions arrived at.

The following cases have been before the Railway Committee of the Privy Council,
from January to December, 1891 :-

Expropriation of additional land for station purposes on the city front, Toronto,
by the Ontario and Quebec Railway Company.-Pending.

Protection at a crossing of a highway in the township of Sandwich West by the
Canada Southern Rail way. -Protection ordered.

Location of Brantford, Waterloo and Lake Erie Railway along Kerr and York streets,
in the city of Brantford.-Approved.

Crossings at rail level by the Don branch of the Ontario and Quebec Railway
of certain streets in the city of Toronto.-Consideration postponed at the request
of the parties.

Protection of streets in the city of Sherbrooke crossed by the Grand Trunk and
Canadian Pacifie Railways.--Protection ordered at King and Belvidere streets, subject to
the approval of His Excellency in Couneil.

A. 1892
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Crossing at rail level by the Drummond County Railway of the Great Eastern
Railway near the town of Nicolet.--Pending.

Overhead instead of level crossing by a street in the village of Magog, of the
Atlantic and North-West Railway.-Overhead crossing ordered.

Subway under Grand Trunk and Canadian Pacifie Railways on Keele street north,
town of Toronto Junction.-Authorized.

Protection at Weston road and St. Clair avenue crossings of the Grand Trunk

and Canadian Pacific Railways in town of Toronto Junction.-No order issued.

Opening of a crossing of the Grand Trunk Railway at Ingersoll on Wonham

street.-Pending.

Protection at street crossings of the St. John Bridge and Railway Extension

Company's line of railway at St. John, N.B.-Protection by means of a flag-man ordered

at the Portland street crossing.

Crossing by the Toronto Belt Line Railway of the Canadian Pacific Railway in the

city of Toronto near the Don.-Authority given for the issue of an Order approving, on

certain details with respect to the plans being attended to by the Toronto Belt Line

Company.

Protection at crossings by certain streets in the city of Toronto of the Grand

Trunk and Canadian Pacifie Railways; and the extension of Royce avenue across the

Grand Trunk Railway.-Pending.

Crossing at rail level by the Drumnond County Railway of the South Eastern

Railway at Drummondville.-Pending.

Branch railway from the Blackwall station of the Grand Trunk Railway to connect
with the St. Clair tunnel.-Approved.

Change in location of the Grand Trunk Railway between Brighton and Colborne.-
Authorized.

Bridge carrying continuation of King and Queen streets across the Canadian Pacifie,
Toronto Belt Line and Don River, Toronto. Application from the city for approval of.-

Pending.

Change of location of the Salisbury and Harvey Railway at Sayres quarry.-
Authorized.

Crossing at rail level by the Atlantic and North-West and Lake Champlain and St.
Lawrence Junction Railways of the Montreal, Portland and Boston Railway near the

Farnham station. -Authorized.

Location of the Montreal and Western Railway along certain public highways in

the parishes of St. Sauveur, Ste. Adèle and Ste. Agathe, in the county of Terrebonne,
Que., and the diversion of the public highway at certain points.-Authorized.

Protection at street crossings of the Canadian Pacifie Railway in the city of Van-

couver.-Ordered to stand.

Complaint that an overhead crossing by the Atlantic and North-West Railway, of

GaIt street, in the city of Sherbrooke, was not properly constructed, so as to meet the

requirements of street traffic.-Change ordered.
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Dispute between the city of Sherbrooke and the Canadian Pacifie Railway Company
in respect to the construction of a bridge carrying the Waterloo and Magog Railway
over Galt street, in the city of Sherbrooke.-Discharged.

Crossing at rail level by the Eastern Development Company's railway of the Cape
Breton Railway. Application for reconsideration of refusal to allow a crossing at grade,
and for a crossing to be allowed at a different point fron that at first proposed.-
Referred to the Government chief engineer for decision after examination of new plans.

Plan and site of bridge of Quebec and Lake St. John Railway across the Metabe-
chouan River. -Approved.

Crossing at rail level by the Port Arthur and Neebing Electrie Street Railway of
the Port Arthur, Duluth and Western Railway, on the Fort William road.-Author
ized.

Branch line of the Grand Trunk Railway, in the township of Ascot, county of
Sherbrooke, to connect that road with the Eustis mines ; and level crossing of the
Massawippi Valley Railway by the said branch.-Approved.

Location of Grand Junction Railway along Sackville street, in the town of Guelph.-
Authorized.

Crossings at rail level by the Ottawa Electric Street Railway of the Canada
Atlantic Railway, on Bank and Broad streets, in the city of Ottawa. -Approved.

Public road crossing of the Grand Trunk Railway near the village of Brompton
Falls.-Authorized.

Crossing at rail level by the St. Lawrence and Adirondack Railway of the Grand
Trunk Railway at Huntingdon.-Approved.

Application from the Port Arthur, Duluth and Western Railway Company for a
change in the order of the Committee of the 8th May, 1891, so as to provide for gates
to be placed at the point of crossing of that railway by the Port Arthur and Neebing
Electric Street Railway, or otherwise for the removal of the crossing to another place.
Not granted.

Substitution of a swing for a fixed bridge carrying the Grand Trunk (Midland)
Railway across the Fenelon River, connecting Cameron and Sturgeon Lakes, in the
Province of Ontario.-Swing bridge ordered to be provided on or before the 1st April,
1892.

The Grand Trunk Railway Company have since made a suggestion that, instead of
building another bridge with a swing at this point, it might be preferable to deviate
their road, crossing the river at another place where a swing would not be required, and
the matter, in the meantime, is being dealt with by ýhe Department of Railways and
Canals.

Crossing at rail level by the Ottawa Electric Street Railway of the Canadian Pacifie
Railway near St. Patrick's street bridge, in the city of Ottawa.--Approved.

Change of location of 'the Quebec Central Railway at its junction with the Tring
and Megantic branch.-Approved.
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Crossing at rail level by the Drummond County Railway of the South Eastern
Railway at Drummondville.-Approved.

Protection at crossing at rail level by the Canada Southern Railway of the London
and Port Stanley Branch of the Grand Trunk Railway at St. Thomas.--Interlocking
switch and signalling apparatus, with derails, ordered to be provided.

Crossing at rail level by the Vancouver Electric Street Railway of the Canadian
Pacific Railway on Granville street, Vancouver.-Approved.

Protection at certain street crossings of the Grand Trunk Railway in St. Henri, a
suburb of Montreal.-Under consideration.

Crossing at rail level by the Toronto Belt Line Railway of the Canadian Pacifie
Railway at the Lambton station.-Approved.

Application from the Ontario Express and Transportation Company, Limited,
having for its object the obtaining of certain express facilities on the Grand Trunk
Railway system.-Not granted.

Culvert under Central Vermont Railway and ditch through lands of same--As
to whether the railway company, or the municipality of the county of Iberville,
shall bear the cost of enlargement.-Stands for decision.

Protection at crossing by the Ottawa Electric Street Railway of the Canada
Atlantic Railway on Broad street, in the city of Ottawa.-Semaphore ordered.

RAILWAY LEGISLATION OF THE SESSION OF PARLIAMENT

54-55 VICTORIA, 1891.
CHAr.

8 An Act to authorize the granting of subsidies in aid of the construction of lines of
railway therein mentioned.

9 An Act further to amend the Act fifty-second Victoria, chapter four, intituled "An
Act to authorize the granting of subsidies in land to certain railway companies."

10 An Act to authorize the granting of subsidies in land to certain railway companies.
77 Alberta Railway and Coal Company, Act to amend the Acts relating to the.
61 Atikokan hron Range Railway Company, an Act to incorporate the.
97 Baie des Chaleurs Railway Company, an Act respecting the.
85 Berlin and Canadian Pacifie Junction Railway Company, an Act respecting the.
64 Brighton, Warkworth and Norwood Railway Company, an Act to incorporate the.
59 Buffalo Lake and Battleford Railway, Coal and Jron Company, an Act to incor-

porate the.
57 Burrard Inlet and Westminster Valley Railway Company, an Act to incorporate the.
70 Canadian Pacifie Railway Company, an Act respecting the.
71 Canadian Pacific Railway Act, 1889, an Act further to amend the.
11 Canadian Pacifie Railway, an Act respecting the north shore section of the.
15 Carleton, City of Saint John, Branch Railway, an Act to authorize the sale of the.
89 Central Counties Railway Company, an Act respecting the.
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CHAP.

62 Chatsworth, Georgian Bay and Lake Huron Railway Company, an Act to incor-
porate the.

12 Chignecto Marine Transport Railway Company (Limited), an Act to amend the
Acts respecting the granting of a subsidy to the.

90 Cobourg, Northumberland and Pacific Railway Company, an Act to revive and
amend the Act to incorporate the.

84 Collingwood and Bay of Quinté Railway Company, an Act to amend the Act to
incorporate the.

98 Great Eastern Railway Company, an Act further to amend an Act to incorporate
the.

80 Great North West Central Railway Company, an Act to correct a clerical error in
the Act fifty-third Victoria, chapter eighty-one, intituled " An Act respecting
the."

69 Grand Trunk Railway Company of Canada, an Act respecting the.
73 Guelph Junction Railway Company and the Canadian Pacific Railway Company,

an Act to confirm a lease made between the, and for other purposes.
50 Intercolonial Railway, an Act respecting the.
66 Kingston and Pontiac Railway Company, an Act to incorporate the.
95 Kingston, Smith's Falls and Ottawa Railway Company, an Act respecting the.
88 Lake Erie, Essex and Detroit River Railway Company, an Act respecting the, and

to change the name thereof to " The Lake Erie and Detroit River Rail-
way Company."

94 Lake Temiscamingue Colonization Railway Company, an Act respecting the.
60 Manitoba and Assiniboia Grand Junction Railway Company, an Act to incorpo.

rate the.
79 Medicine Hat Railway and Coal Company, an Act to revive and amend the Act

respecting the.
69 Montreal and Atlantic Railway Company, an Act to incorporate the, and for other

purposes.
96 MQntreal and Ottawa Railway Company, an Act respecting the.
99 New Brunswick Railway Company, an Act to amend the Act respecting the.
74 New Brunswick Railway Company and the Canadian Pacific Railway Company, an

Act to confirn an Indenture between the.
82 Ontario and Rainy River Railway Company, an Act respecting the.
91 Oshawa Railway and Navigation Company, an Act to revive and amend the Act

to incorporate the, and to change the name thereof to " The Oshawa Railway
Company."

93 Ottawa and Parry Sound Railway Company, and the Ottawa Arnprior and Ren-
frew Railway Company, an Act amalgamating the, under the name of " The
Ottawa, Arnprior and Parry Sound Railway Company."

63 Peterborough, Sudbury and Sault Ste. Marie Railway Company, an Act to incor-
porate the.

51 " Railway Act," an Act to amend the.
76 Red Deer Valley Railway and Coal Company, an Act to revive and amend the

Act to incorporate the.
102 River St. Clair Railway Bridge and Tunnel Company, an Act respecting the.
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CHAP.
58 Rocky Mountain Railway and Coal Company, an Act to incorporate the.

100 Salisbury and Harvey Railway Company, an Act respecting the.

78 Saskatchewan Railway and Mining Company, an Act respecting the.
92 South Ontario Pacifie Railway, an Act respecting the.
83 South Western Railway Company, an Act respecting the.

87 St. Catherines and Niagara Central Railway Company, an Act respecting the.

72 Shuswap and Okanagon Railway Company and the Canadian Pacific Railway Com-
pany, an Act to confirm an agreement between the, and to grant further powers
to the Shuswap and Okanagon Railway Company.

86 Toronto, Hamilton and Buffalo Railway Company, an Act respecting the.

75 Victoria, Saanich and New Westminster Railway Company, an Act respecting the.

101 Victoria and North American Railway Company, an Act to enable the, to run a

ferry between Becher Bay, in British Columbia, and a point on the Straits of
Fuca within the United States of America.

81 Winnipeg and Hudson's Bay Railway Company, an Act respecting the.

CANALS.
The canal systems of the Dominion, under Government control, in connection with

lakes and navigable rivers, are as follows:-
1. The River St. Lawrence and lakes.
2. The Richelieu navigation, from the St. Lawrence to Lake Champlain.
3. The River Ottawa.
4. The Rideau navigation, from Ottawa to Kingston.
5. The Trent navigation.
6. St. Peter's Canal, Bras d'Or Lake, Nova Scotia.

The collection of the revenue derivable from the canals of the Dominion, formerly
in the hands of the Department of Inland Revenue, was assumed by this Department,
under an Order in Council of the 4th of June, 1889, as authorized by the Act 52

Victoria, chapter 19. Details relating to this branch will be found in the appendix.
(App. 20, p. 209.)

The following statement shows the amount accrued on each canal for canal revenue

proper and hydraulic rents, &c., during the fiscal year ended the 30th of June, 1891.

Wharfage Fines Other Hydraulicl\ame of Canal. Tolls. and and Rtceipts. Rents, &c. Total.
Storage. Danages.

$ cas. $ cts. $ cts $ cts. $ ets.' ets.

W elland.. .. . ... ........ 187,331 56 .......... 1,153 38 1 101 59 3,766 72 192,353 25
St. Lawrence.. ... ...... ... .62,272 77 4,677 21 417 05 12,552 45 24,970 98 104,890 46
Chambly......... ......... .. 20,180 24 .......... . 6 75 70 00 20,256 99
Ottawa ..... . . ............ 47,140 75 .... .... ... ...... 8 00 25 00 47,173 75
Rideau .................... .5,954 99 12 20 6 00 179 78 731 15 6.884 12
Trent valley ............. .. 681 il ... .... ..... .à.. 50W0 236 00 967 il
St. Peter's ........... ... ..... 1,528 85...... ..... .... -. 177 91 ........... 1,706 76
Murray ... .......... ..... .. 672 86 . . . . 38 16 ..................... 711 02

325,763 13 4,689 41 1,621 34 13,069 73 29,799 85 374,943 46
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RIVER ST. LAWRENCE AND LAKES.

The River St. Lawrence, with the system of canals established on its course above

Montreal, and the Lakes Ontario, Erie, St. Clair, Huron and Superior, with connecting

canals, affords a course of water communication extending from the Straits of Belle Isle

to Port Arthur, at the head of Lake Superior, a distance of 2,260 statute miles. The

distance to Duluth is 2,384 miles. (A table giving the intermediate distances will be

found in Appendix No. 12, p. 143.)

The difference in level between the point on the St. Lawrence near to Three

Rivers, where tidal influence ceases, and Lake Superior, is about 600 feet.

The Dominion canals, constructed between Montreal and Lake Erie, are the Lachine,
Beauharnois, Cornwall, Farran's Point, Rapide Plat, Galops and Welland. Their aggre-

gate length is 70ý miles; total lockage (or height directly overcome by locks) is 5331
feet; number of locks, 53.

Communication between Lakes Huron and Superior is obtained by means of the

Sault Ste. Marie Canal, situated on the United States side of the river.

This canal is a little over a mile in length, with a bottom width of 100 feet, and

has one lock, the dimensions being :-length 515 feet, width 80 feet, gate openings

60 feet wide, with 16 feet of water on the sills, and a lift of about 18 feet. By it

there is afforded a 16 feet navigation between the two lakes.*

* From the report of the Chief of Engineers, U. S. ariny, dated the 23rd of September, 1891, for the
fiscal year ended the 30th June, 1891, it appears that the construction of the proposed new and larger lock
is in progress, taking the site occupied by the two old locks built in 1855, the canal itself being deep-
ened to correspond, so as to give a navigable depth of 20 feet. The dimensions of the new lock wdl be-
length 800 feet between gates, width 100 feet throughout, with 21 feet of water on the sills, with a single
lift, approximating 18 feet. The estimated cost of this new lock and work of canal deepening is set down
at $4,738,865. For this work an appropriation of 8250,000 was made by Congress in August, 1886. The
total expenditure up to the 30th of June, 1891, was $587,676.74. On the lst of July, 1891, there was an
unexpended balance of appropriations amounting to 82,187,335.41. For the fiscal year ending on the 30th
June, 1893, an additional sum of $2,000,000 can, it is stated, be profitably ex nded, in view of the importance
of completing the work at the earliest possible date, the enormous traffic being now dependent on a single
lock.

Fromn the sanie report and its appendices it appears that during the fiscal year ended the 30th of June,
1891, the canal now in operation was closed on the 3rd December, 1890, and opened on the 27th April, 1891,
being open for 221 days; that 9,541 vessels, etc., passed through, carrying 8,338,981 tons of freight and
26,226 passengers, the number of lockages being 4,614. The cost of operation and care of the canal during
the fiscal year 1890-91 was $45,417.66, which includes in repairs $13,046.29.

A special report deals with the operation of the canal during the season of narigation of the calendar
year 1890. From this it appears that during that season the canal was open for 228 days, that 10,557
vessels passed through in 4,970 lockages, carryng 9,041,213 tons of freight and 24,856 passengers, the total
value of the freight being $102,214,948.70.

The total number of registered craft using the canal during the season was 598, of which 369 were steam
and 229 sailing vessels. The larest single cargo carried by a steamer was 2,946 tons, and the largest by
any vessel was 3,021 tons, carried by a barge. There were 90 steamers carrying 2,000 tons and upwards, and
21 sail vessels carrying 2,000 tons and upwards.

The total amount of freight paid was $9,472,214.90 ; the total mile-tons (the number of miles run multi-
plied by the freight tonnage) was 7,207,299,415; the cost per mile per ton was 1·3 mills. The average dis-
tance freight was carried was 797 * 2 miles. The principal items of freight were as follows:-Wheat, 16,217, -
370 bushels; corn, 1,870,406 bushels; flour, 3,239,104 barrels; coal, 2,176,925 tons; iron ore, 4,774,768 tons
(the ton is the net ton of 2,000 lbs.) The report states that the average cost of transportation per ton per mile,
including terminal charges, was, for the year 1890, 1-3 mills, as against 1 5 mills in the years 1889 and
1888, and as aint 2-3 mills in the year 1887.

Compared with the previous season of 1889, there was an increase in all classes of freight except wheat,
grain other than wheat, pig iron, and silver ore and bullion, in which items there was a slght decrease.

The total valuation of all the vessels using the canal in the season of 1890 is set down at $29,635,500,
against a total valuation in 1887 of $19.773.950.

This canal is free of tol.
In connection with the enlargement of this canal there has been undertaken, and is in progress, the work

of improving the southern channel of the river below the falls, known as the Hay Lake channel in Amer-
ican waters. It is proposed to make a channel of 300 feét wide and of a navigable depth of 20 feet. The
improved route will leave the present navigable channel of the river at a point, Sugar Island rapids, about 2½

[1891] lxxix



55· Victoria. Sessional Papers (No. 9.)

Steps have been taken by the Dominion Government for the construction of a lock
and canal on the Canadian side, a general description of which will be found further on
in the present report, page 88.

The following is a brief summary of the chief points in connection with the scheme
of canal -enlargement on the through line of navigation between tide water and Lake
Superior now being carried on.

The general enlargement scheme comprises locks of the following dimensions
Length, 270 feet between the gates; width, 45 feet; with a navigable depth of 14 feet of
water over the sills.

Lachine Canal.-On the Lachine Canal the foundations of the permanent struc-
tures were put down to the full depth for vessels drawing 14 feet, but about 6j miles of
the canal itself has yet to be lowered 2 feet to obtain this depth. The bottom is chiefly
rock.

Lake St. Louis.-For about four miles above the head of the Lachine Canal, Lake
St. Louis is obstructed by numerous shoals, consisting principally of hard material, the
removal of which is necessary to form a channel suitable to the enlarged 14 feet navi-
gation.

Soulanges Canal.-Between Lakes St. Louis and St. Francis there is a rise of
'about 83 feet in the river, which is at present surmounted by the Beauharnois Canal, on
the south shore of the St. Lawrence. The enlarged scale canal (the Soulanges) will be
built on the north shore of the river.

Lake St. Francis.-In Lake St. Francis the obstructions to a 14 feet navigation are
of minor importance, and are found chiefly near its upper or western end, where there
are some shoals to be removed.

Cornwall Canal.-The works of the Cornwall Canal are all under contract. The
two lower locks, &c., were completed in 1882. The four other locks, weirs, &c., are now
nearly finished. The canal for about half its length has been excavated to the requisite
depth.

Farran's Point Canal. -Nothing has been done towards the enlargement of the
canal at Farran's Point, but the necessary surveys have been completed.

Rapide Plat Canal.-At the Rapide Plat the guard lock is finished and in use;
the works remaining to be done to complete the enlargement have been recently placed
under contract.

Between the Cornwall Canal and the Galops Canal the river reaches require to
be deepened or improved at certain points.

Galops Canal.-The Galops Canal is 7¾ miles in length ; it is composed of two,
originally separate, canals, the Iroquois 3 miles long, and the Galops 21 miles long,
which were afterwards united, it being found that there was not a sufficient depth
of water in the Iroquois Canal without the supply from the head water so afforded.

miles below the canal; will pass through these into Hay; Lake then by way of Middle Neebish; rejoining
the present navigable channel at the foot of Sugar Island ; saving a distance of 11 miles (16 miles in place of
27), and giving a route which can be so marked by lights as to be navigable at ni ht, an advantage which
is not to be afforded by the present channel, except by the use of many lights. The estinated cost of the
work is set down in the report of the U. S. engineers, quoted, at $2,659,115. The total expenditure up to
the 30th June, 1891, amounted to $828,823.08.
lxxx [1891]
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The rapids thereby avoided are the Iroquois, the Cardinal and the Galops. Of
these, the Iroquois and the Cardinal are very strong currents rather than rapids.

This canal is being enlarged for a distance of about 4,000 feet from the upper
entrance to a point below the Galops Rapids, where a new lock will give access from the
river. With the exception of preliminary surveys, nothing has yet been done towards
the enlargement of the remainder of the canal.

From the upper entrance of this canal to the Prescott reach, a distance of about
three miles, the present circuitous and, in parts, shallow channel lies across what is
known as " Flat Rock " shoal, and runs through American waters. The improvement
and utilization of the north or Canadian channel of the river is a part of the general
scheme of enlargement.

JJelland Canal.-The enlargement of this canal is completed.

Sault Ste. Marie Canal.-Work has been commenced on the Sault Ste. Marie Canal,
which will be of much larger dimensions than any of the others.

In consequence of representations made in Parliament last session, the plans on
which this work was being built have been modified. The dimensions of the lock, as
miodified, will be as follows :-Length, 900 feet ; width, 60 feet ; depth of water on the
sills, 21 feet (the same as the new American lock under construction.)

By the changes made in the plans, a straight entrance and exit will be afforded to and
from the lock chamber. This lock will accommodate at the same time one lake vessel
320 feet long, and two of the Welland Canal type, 255 feet long.

LACHINE CANAL.

Old Line. New Line.
Length of canal ............. 8 statute miles. 8j statute miles..
Number of locks ........... 5
Dimensions of locks.......... 200 feet by 45 feet. 270 feet by 45 feet.
Total rise, or lockage ........ 45 " 45 "

Depth of water fat two locks... 16 " 18
on sills ..... lat three locks. 9 " 14

Mean width of new canal..... 150

The depth of the canal between locks is at present adapted to vessels of only 12 feet
draught.

The canal now consists of one channel, with two distinct systems of locks, the old
and the enlarged. There are two entrances at each end.

This canal extends from the city of Montreal to the town of Lachine, overcoming
the St. Louis Rapids, the first of the series of rapids which bars the ascent of the River
St. Lawrence. They are 986 miles distant from the Straits of Belle Isle.

The scheme for the enlargement of this, in commion with the other canals of
the St. Lawrence, contemplated the affording a navigable depth of 14 feet throughout.
The improvement immediately in view, however, was only intended to furnish a navig-
able depth of 12 feet in the canal proper, and accordingly, on the following reaches,
namely, between Lachine and Côte St. Paul, Côte St. Paul and St. Gabriel, and between
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St. Gabriel and Wellington Basin, the channel has been adapted to navigation by
vessels of 12 feet draught only. All permanent works on the canal, such as locks,
bridges, side walls and culverts, have been built to afford a navigable depth of 14 feet.
Through Lake St. Louis down to the Lachine Canal-a distance of about 15 miles-the
existing channel, which is wide and deep, would be available for about 11 miles. Over
the lower four miles, however, the channel will require to be deepened and widened at
a number of places. Some experimental dredging has been carried on in order to
determine the nature of the material to be removed, and the best way of dealing with it.

The canal was closed on the 29th of November, 1890, and opened on the 28th of
April, 1891.

There were no accidents during the year, nor was navigation interrupted. The
water was maintained at a good height on all the levels, both for navigation and for
manufacturing purposes.

The report of the Superintending Engineer gives details of the repairs and new

works executed, and shows generally the condition of the canal. (App. 5, p. 99.)

BEAUHARNOIS CANAL.

Length of canal ............................. 11 statute miles.
Number of locks ... ........................ 9
Dimensions of locks......................... 200 feet by 45 feet.
Total rise or lockage ........................ 82J feet.
Depth of water on sills ....................... 9 "
Breadth of canal at bottom............... .... .80
Breadth of canal at water surface ..... ....... .120 "

This canal commences on the south side of the St. Lawrence, 15¼ miles from the
head of the Lachine Canal. It connects Lakes St. Louis and St. Francis, and passes the
three rapids known, respectively, as the Cascades, the Cedars and the Coteau.

The canal was closed on the 30th of November, 1890, and was re-opened for traffic
on the 24th of April, 1891.

No accident or interruption to navigation occurred during the year.

Details of repairs will be found in Appendix 5, p. 101.

CORNWALL CANAL.

Length of canal .......... .................. 11 statute miles.
N um ber of locks ....................... .... 6
Dimensions of locks (four) ................... . 200 feet by 55 feet.

" of two lower entrance locks ........ 270 by 45.
Total rise or lockage .. ...................... 48 feet.
Depth of water on sills ...................... 9

"6 "4 at the two lower entrance locks. . 14
Breadth of canal at bottom (except at three

culverts) ...................... ...... * 100
Breadth of canal at water surface ............. .150 "

*NroE. -Though the bottom breadth is, as stated, 100 feet, it inust be observec that this is the bottom
breadth of the old, or 9 feet navigation canal.
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From the head of the Beauharnois to the foot of the Cornwall Canal there is a

stretch through Lake St. Francis of 32¾ miles, which is navigable for vessels of the size

at present in use.

The Cornwall.Canal extends past the Long Sault Rapids.

This canal was closed on the 4th of December, 1890, and re-opened on the 4th of

May, 1891.

The works for the~enlargement of this canal were carried on throughout the season

of navigation, all possible measures being taken to avoid hindrance to traffic.

An unusually low level of water in the St. Lawrence affected the water supply in

the canal.

NEW WORKS.

The two locks at the new lower entrance (taking the place of three on the old line)
were completed in 1882. Their dimensions are those of the general enlargement scheme,
namely : length, 270 feet ; breadth, 45 feet ; depth of water, 14 feet. The basin
between these two locks is 825 feet long.

The four locks still to be dealt with are all nearly completed, together with the

supply weirs and bridges ; also the work of deepening and enlarging the prism of the

canal.

The works in progress are described in detail in the appendices to the present

report. (See Appendix 6, page 115.)

A statement of the highest and lowest water on this canal from the year 1849

will be found in Appendix 6, page 128.

WILLIAMSBURGH CANALS.

The Farran's Point, Rapide Plat, and Galops Canals are collectively known as the
Williamsburgh Canals.

These canals were closed on the 4th of December, 1890, and re-opened on the 21st
of April, 1891.

They have been well maintained through the season, and no delays to navigation

have occurred.

Tables showing the highest and lowest water on the lock sills of these canals

f rom the year 1849 will be found on page 123. (See Appendix 6.)

FARRAN'S POINT CANAL.

Length of canal........................... . ¾ mile.

Number of locks.......................... . 1

Dimensions of lock..'.. ..... ........... 200 feet by 45 feet.
Total rise, or lockage ........................ 4 feet.

Depth of water on sills at ordinary water level. 9
Breadth of canal at bottom................. .50 "

Breadth of canal on water surface ............ 90 "
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From the head of the Cornwall Canal to the foot of Farran's Point Canal the dis-
tance on the River St. Lawrence is 5 miles. The latter canal enables vessels ascending
the river to avoid, if necessary, the Farran's Point Rapid. Descending vessels run the
rapid with ease and safety.

No steps have been taken for the enlargement of this canal, but surveys have been
made during the past year with this object.

RAPIDE PLAT CANAL.

Length of canal. .......................... 4 miles.
Number of locks................................ 2

Dimensions of locks....... ........ ........ 200 feet by 45 feet.
Total rise, or lockage.... .......... ........ 11 , feet.
Depth of water on sills..................... 9
Breadth of canal at bottom.................. 50
Breadth of canal at surface of water .......... 90

From the head of Farran's Point Canal to the foot of Rapide Plat Canal there is a
navigable stretch of 10j miles. This canal was formed to enable vessels ascending the
river to pass the rapid at that place. Descending vessels run the rapid safely.

NEW WORKS.

The enlargement of this canal in conformity with the proportions of the general
scheme is in progress. The works consist of the enlargement of the channel way above
and for some distance below the present guard-lock at the head of the canal, and the
construction of a new guard-lock and a supply weir in connection with the old lock. The
bottom of the channel, for a distance of about 1,000 feet below, and out into deep
water, above the lock, about 700 feet, has been excavated to an extent sufficient to
afford a navigable depth of 14 feet. The new lock was completed in 1888, and is in
operation; the other works in that connection are also finished. Contracts for the
enlargement of the remaining portion of the canal, including the lock at the lower
outlet, were entered into in the month of January, 1891. (See Appendix 6, page 120.)

GALOPS CANAL.

Length of canal ........................... 7j miles.
N um ber of locks........................... 3
Dimensions of locks........................ 200 feet by 45 feet.
Total rise, or lockage........................ 15J feet.
Depth of water on sills..................... 9
Breadth of canal at bottom ................. 50 "

Breadth of canal at surface of water .......... 90 "

From the head of Rapide Plat Canal to Iroquois, at the foot of the Galops Canal,
the St. Lawrence is navigable for 4j miles. This canal enables vessels to overcome the
rapids at Pointe aux Iroquois, Point Cardinal and the Galops.
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NEw WORKS.

The works for the widening and deepening of the upper entrance, and for the con-
struction of a lift-lock from the river below the Galops Rapids, about 4,000 feet from
the upper entrance, together with a guard-lock and supply weir to the canal adjacent
to that point were placed under contract in November, 1888. The guard-lock is com-
pleted, and the other works are in progress. It is proposed that by the use of this new
lift lock vessels of light draught qualified to stem the current of the Iroquois and
Cardinal Rapids should dispense with about 7 miles of canal passage, traversing only
the 4,000 feet between the lock and the upper entrance, in order to pass the Galops
Rapids. The late Chief Engineer, who designed this lock, did so with the idea of
affording a route which should relieve much of the traffic of the canal.

No steps have, so far, been taken towards the enlargement of the 7 miles of the
canal east of this lock, beyond the preliminary surveys.

In the river opposite the canal a new channel has been excavated through the
Galops Rapids. The intention of the Department was to afford a safe passage at a low
stage of the river water (9 feet on the mitre sills of the lock at the upper entrance of
the old Galops Canal) for vessels drawing 14 feet. It was considered advisable to allow
a clear margin of 3 feet below the keel of a vessel of this draught, the depth to be,
consequently, 17 feet. The engineer in charge of this work reports the depth of this
channel to be sufficient for the passage of vessels drawing 14 feet at the low stage of
water (9 feet on the sills of the upper entrance lock). At a few points, however, there
is less than 17 feet of water.

The removal of material at these points, whether rock in situ or debris accumulated
subsequently to the close of the contractor's operations, will be effected in the forth-
coming season.

The channel so improved is about 3,300 feet in length and 200 feet wide.

To fully carry out the design, some minor work will be necessary in order to obviate
certain cross currents, the action of which required to be ascertained by actual experience
after the excavation of the channel.

Further, it is advisable that the course of the channel be indicated by buoys, instead,
as at present, by ranges only.

MURRAY CANAL.

Length between eastern and western pier heads .......... 5 miles.
Breadth at bottom .................................. 80 feet.
Depth below lowest known lake level .................. Il

No locks.

This canal extends through the Isthmus of Murray, giving connection westward
between the head waters of the Bay of Quinté and Lake Ontario, and thus enabling
vessels to avoid the open lake navigation.

The works on this canal comprise a cut through the isthmus 41 miles long, and
improvements in the way of dredging and other work to the entrance channels at either
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end, covering a total distance of 9j miles in all. There are no locks. The canal is
crossed by four swing bridges.

Its western terminus is near the village of Brighton, in the harbour of Presqu'Ile,
from which point to Port Dalhousie, the entrance of the Welland Canal, the distance is
less than 120 miles.

The canal is 80 feet wide at the bottom, the depth being, at low water, 12> feet.

The new entrance from the lake to Presqu'Ile harbour has a width varying from
1,000 outside the main light to 200 feet at the entrance to the channel. The maximum
depth at the entrance is 16 feet at low water.

The canal was closed on the 27th of November, 1890, and reopened on.the 16th of
April, 1891.

The low stage of water in Lake Ontario did not prevent the satisfactory main-
tenance of navigation through this canal. (App. 6, p. 123.)

WELLAND CANAL.

MAIN LINE, FROM PORT DALHOUSIE, LAKE ONTARIO, TO PORT COLBORNE,
LAKE ERIE.

Length of canal................... . 1

Pairs of guard-gates (formerly 3) .......

Number of locksf lift................
1 guard.............

Dimensions ....................... {
Total rise, or lockage ................

Depth of water on sills..............

Old Line. E ew ed
or New ine.

27J miles.

. . . . . . . . . . . . . .. .. . .

26 1 lift
1 J guard

1 lock 200 x 45
1 " 200 x 45 270
1 (tidal) 230 x 45 2

24 locks 150 x 26J

326¾ feet.

101 "

WELLAND RIVER BRANCHES.

Length of Canal-Port Robinson Cut to River
Welland .............. 2,622 feet.

"i From the canal at Welland
to the river, vid lock at
aqueduct .............. 300

"c Chippawa Cut to River Nia-
gara ................. . 1,020
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Number of locks--One at aqueduct and one at
Port Robinson....................... 2

Dimensions of locks........................ . 150 by 261- feet.
Total lockage from the canal at Welland down

to River W elland..................... 10 feet.
Depth of water on sills.................... 9 " 10 inches.

GRAND RIVER FEEDER.

Length of canal............................ 21 miles.
Number of locks ........................... 2

Dimensions of locks ..................... f 1 of 150 by 26½ feet.
. lof 200by45

Total rise, or lockage..................... 7 to 8 feet.
Depth of water on sills .................. 9 feet.

PORT MAITLAND BRANCH.

Length of canal.......................... ..... I¾ miles.
Number of locks...... .......... .... .... ...... 1
Dimensions of locks ........................... 185 by 45 feet.
Total rise or lockage........................... 7ý feet.
Depth of water on sills......................... Il I

The Welland Canal has two entrances from Lake Ontario, at Port Dalhousie
one for the old, the other for the new canal.

From Port Dalhousie to Allanburgh, 11¾ miles, there are now two distinct lines of
canals in operation, the-old line and the enlarged or new line.

From Allanburgh to Port Colborne, a distance of 15 miles, there is only one
channel, the old canal having been enlarged.

The canal was opened in 1883 for vessels drawing 12 feet of water, and in May,
1887, for vessels drawing 14 feet.

The canal was closed to navigation on the 5th December, 1890, and reopened on
the 20th April, 1891.

On the ist of September, 1890, the steam barge " T. D. Stunson " ran into and
carried away the head gates of lock No. 18, the two foot gates being also carried away,
The consequent interruption to navigation lasted for 46 hours.

On the 18th of the same month the head gates of this lock were again carried
away by the steani barge "Samoa," causing an interruption for 16 hours to the traffic
on the canal.

The work of removing sand accumulation in the channel at the Port Dalhousie
entrance of the canal has been carried on under contract.

Tables will be found on page 133 showing the highest and lowest depth of water
at the new entrance locks at Port Dalhousie and at Port Colborne, for each month
throughout the past fiscal year. The water level was lower during the past than in
the previous year.
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Details as to repairs executed will be found in the appendix. (See Appendix 7, p.
131.)

From the head of the Welland Canal there is deep water navigation through Lake
Erie, the Detroit River, Lake St. Clair, the St. Clair River, Lake Huron and the River
St. Mary to within a short distance of the Sault Canal, a distance of about 394 miles.
Fron the Sault to Port Arthur the distance, through Lake Superior to Port Arthur, is
266 miles and to Duluth 390 miles.

SAULT STE. MARIE CANAL.

This canal is being constructed through St. Mary's Island, on the north side of
the rapids of the River St. Mary, and, with that river, will give communication
between Lakes Huron and Superior.

At ordinary stages of the river water there is a difference of 18 feet in the levels
of the water above and below this island. The length of the canal across the island is
3,500 feet. A considerable amount of excavation is required to form channels of
approach both at the upper and at the lower entrances. The total length of this
canal and its approaches will be about 18,100 feet.

For contract purposes, the work was divided into three sections, and contracts were
entered into as follows:-For the lower entrance, pier work and beacon, on the 30th
of January, 1889 ; for the upper entrance, pier work and beacon, on the 26th of March,
1889, and for the canal and lift-lock on the 20th of November, 1888.

The scheme as covered by these contracts contemplated a lock chamber 600
feet long and 85 feet wide, with a depth of water on the sills of 161 feet at the lowest
known water level; the width of the gate entrances to the lock to be 60 feet. This lock
was designed to pass two vessels at one lockage.

The plans were subsequently modified, in view of strong representations made urging
that more extensive accommodation should be afforded, and the dimensions of the lock
chamber were increased to 650 feet in length, 100 feet in width, the gate width remain-
ing at 60 feet, and to a depth on the sills at extreme low water of 19 feet. This lock
would accommodate four vessels, two abreast, but the gates being narrower than the
chamber, a certain amount of delay would be necessary in order to get vessels into and
out of the straight course for lockage.

A discussion which took place in Parliament last session on this point has led to a
further modification, and under date the 24th of December, 1891, the following dimen-
sions have been adopted by Order in Council :-Length of chamber, 900 feet; width
of chamber, 60 feet ; gate width, 60 feet ; depth of water on the sills, 19 feet at the lowest
recorded water level. This depth, though calculated on a different basis (extreme low
instead of " mean " water level), is intended to be the equivalent of the depth, 21 feet, of
the new American lock now under construction.

By the scheme as so modified accommodation will be afforded to three vessels
lying in the lock one behind the other, one of the lake type 320 feet long, and two of the
Wêlland Canal type 255 feet long, with ready means of entrance and exit on a course
through the gates and lock straight with the line of the canal.
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The canal proper will have a width at low water level of 152 feet, and a bottom
width of 145 feet. The depth will be made suitable to navigation at mean water level
by vessels drawing 20 feet.

The gates will be worked either by hydraulic power or by electricity.

The works, including both those for the lock and the canal, also the entrance
channels at both ends, are in progress. Details of these works will be found in the
appendices.

(See App. 10, p. 140). *

MONTREAL, OTTAWA AND KINGSTON.

This route extends from the harbour of Montreal to the port of Kingston, passing
through the Lachine Canal, the navigation section of the lower River Ottawa, and the
Ottawa River Canal, to the city of Ottawa; thence by the River Rideau and the Rideau
Canal to Kingston, on Lake Ontario-a total distance of 245¾ miles.

After leaving the Lachine Canal the works constructed to overcome difficulties of
navigation are :-

The St. Anne's Lock;
Carillon Canal; Ottawa River canals.
Grenville Canal; O
Rideau Canal;

The total lockage (not includingithat of the Lachine Canal) is 509 feet-(345 rise,
164 fall)-and the number of locks is 55.

The following table exhibits the intermediate distances from Montreal harbour:-

Total
Sections of Navigation. Intermediate Distance from

Distance. Montreal.

Miles. Miles.
The Lachine Canal..................................... 8½
From Lachine to Ste. Anne's Lock ....................... 15 231
Ste. Anne's Lock and Piers.............................. . . 23
From Ste. Anne's Lock to Carillon Canal ........... .. .. .. .. 27 50
The Carillon Canal................. .................... ... . ¾ . 51
From Carillon Canal to Grenville Canal ................... 6 57
The Grenville Canal.................................. .. 63
From the Grenville Canal to entrance Rideau navigation ..... 56 1191
Rideau navigation, ending at Kingston. ................... . 1261 245¾

STE. ANNE'S LOCK.
Old Lock. New Lock.

Length of canal ................... .......... mile 4 mile.
Number of locks .............. ............. 1 1
Dimensions of lock .......................... 190x45 feet. 200x45 feet.
Total rise, or lockage ........................ 3 feet. 3 feet.
Depth of water on sills....................... . 6 " 9

* For information respecting the new Anierican canal, see page 29 of the present Report.
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This work, with guide piers above and below, surmounts the Ste. Anne's Rapids
between Ile Perrot and the head of the island of Montreal, at the outlet of that portion
of the Ottawa River which forms the Lake of Two Mountains, 23ý miles from Montreal
harbour.

This lock was closed to navigation on the 25th November, 1890, and re-opened on
the 25th April, 1891.

Navigation has been conducted without interruption during the year.

The work of strengthening the old Grand Trunk Railway pier at this point has
been carried out.

Both the old and the new locks are available. (App. 5, p. 106)

THE CARILLON CANAL.

Length of canal ...............................
Number of locks ..............................
Dimensions of locks...........................
Total rise, or lockage ..........................
Depth of water on sills........ . ................
Breadth of canal at bottom .....................
Breadth of canal at water surface ...............

This canal overcomes the Carillon Rapids.

¾ mile.

200 by 45 feet.
16 feet.
9

100
110

From Ste. Anne's Lock to the foot of the Carillon Canal there is a navigable stretch
of 27 miles, through the Lake of Two Mountains and the River Ottawa.

The canal was closed on the 29th of November, 1890, and re-opened on the 23rd of
April, 1891. (See App. 5, p. 107.)

By the construction of the Carillon dam the water at that point is raised 9 feet.
Above this point, for a distance of nearly seven miles, as far as the foot of the Grenville
Canal, the level of the river has been raised, and navigation continues up to that canal.

GRENVILLE CANAL.

Length of canal............................... 5ï m iles.
N um ber of locks.............................. 5
Dimensions of locks........................... 2. 200 by 45 feet.
Total rise, or lockage .......... ,................ 43¾ feet.
Depth of water on sills......................... 9 "
Breadth of canal at bottom....................... 40 to 50 feet.
Breadth of canal at surface of water .............. .50 to 80 "

From the head of the Carillon Canal to the foot of the Grenville Canal there is
a navigable stretch of 5ý miles.

This canal, by which the I)ng Sault Rapids are avoided, is about 56 miles below
the city of Ottawa.
xc [1891]
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The canal was closed on the 29th of November,. 1890, and reopened on the 23rd

of April, 1891. (See App. 5, p. 107).

UPPER OTTAWA RIVER.

CULBUTE LOCKS AND DAMS.

N umber of locks............................... 2
Dimensions of locks............................ 200 by 45 feet
Total rise, or lockage........................... 18 to 20
Depth of water on sills.......................... 5
Aggregate length of dams ...................... 625

From the Grenville Canal to the city of Ottawa, a distance of about 56 miles, the
river is navigable. Beyond the city, for a distance of 107 miles, to L'Islet or Culbute,
continuous navigation is rendered impracticable by the undermentioned rapids:-

The Chaudière, the DesChênes, the Chats, the Chenaux, the Portage du Fort and
the Grand Calumet.

The Culbute works, situated at L'Islet, surmount the Culbute and L'Islet Rapids
on the north channel of the Ottawa.

These works comprise two lôcks and three continuous dams, all built of wood. The
dams reduce the rapids to smooth water, enabling the river to be navigated from the
head of the locks to Des Joachims, a distance of 37 miles.

There is a navigation route of 80 miles, with a minimum depth of 7 feet at extreme
low water, between Des Joachims and Bryson; making a total above and below Culbute
of 117 miles.

In view of the fact that the locks on this canal were built of wood, and are much
decayed, and that in order to make these works permanently effective considerable cost
would be entailed, while, on the other hand, the traffic is of but insignificant extent, the
presence of railway facilities having greatly lessened the anticipated usefulness of the
work, it has been decided to abandon the idea of maintaining the water at an abnormal
height, and an Order in Council was passed on the 24th October, 1889, to the effect
that the river should be allowed to resume its natural level, one which, Bave at special
seasons, admits of navigation. The dams have not yet been removed. (See Appendix
5, p. 103.)

RIDEAU NAVIGATION.

The Rideau system connects the River Ottawa, at the city of Ottawa, with the
eastern end of Lake Ontario, at Kingston.

Length of navigable waters....... .............. 1264 miles.
35 ascending

Number of locks going from Ottawa to Kingston. . -d

14 descending.
[1891] Xci
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Total lockage ... ........ .446¾
2821 rise and

164 fall.

)-.
Dimensions of locks .........................
Depth of water on sills, 5 feet ; navigable depth

through the several reaches . .... ............

Breadth of canal reaches at bottom..............'

Breadth at surface of water ......................

at high water.

134 by 33 feet.

4¾ feet.
60 " in earth.

" in rock.
" in earth.

Perth Branch.

Length of canal............. .... ............
N um ber of locks................... ..........
Dimensions of locks........ . ....... ..........
Total rise or lockage ...........................
Depth of water on sills..........................
Length of dam ................. ..............
Breadth of canal at bottoi..................

Breadth of canal at surface of water .........

6 miles.

134 feet by 32 feet.
26 "

5 feet 6 inches.
200 feet.

40
40 " in rock.
64 "in clay.

This branch of the Rideau Canal affords communication between Beveridge's Bay,
on Lake Rideau, and the town of Perth.

By an Order in Council dated the 27th of September, 1890, it was declared to be
a part of the Rideau Canal.

The summit level of this systei is at upper Lake Rideau, but several of the
descending reaches are also supplied by waters which have been made tributary to
them. The following description gives the sources of supply

From the summit, the route towards Ottawa follows the River Rideau, and that
towards Kingston follows the River Cataraqui. The supply of water for the canal is
derived from the reserves given in detail below.

These may be divided into three systems, viz.:-

1. The summit level, supplied by the Wolfe Lake system; 2. The eastern descend-
ing level to Ottawa, supplied by the River Tay system, discharging into Lake Rideau;
3. The south-west descending level to Kingston, supplied by the Mud Lake system,
formerly known as the Devil Lake syteni, discharging into Lake Opinicon.

Lake Opinicon receives the waters of Buck Lake and Rock Lake.

All these waters on the descending level, supplemented by those of Lake Lough-
boro', flow into Cranberry Lake, which, discharging through Round Tail outlet, forms
the River Cataraqui. This river, rendered navigable by dams at various points, affords
a line of navigation to Kingstoni.

The navigation stopped at Ottawa on the 29th, and at Kingston Mills on the 26th
of November, 1890, and recomnmenced at Ottawa on the 28th of April, and at Kingston
Mills on the lst of May, 1891.
xcii [1891]
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The full depth of water required for navigation was maintained on both the
ascending and descending reaches.

There was no interruption to navigation.

Details of repairs and other works will be found in the appendices. (See Appendix
8, p. 135.)

For table of distances of stations between Ottawa and Kingston, see Appendix 13, p. 144.

RICHELIEU AND LAKE CHAMPLAIN.

This system, commencing at Sorel, at the confluence of the rivers St. Lawrence
and Richelieu, 46 miles below Montreal, extends along the River Richelieu, through
the St. Ours Lock to the basin of Chambly, thence by the Chambly Canal to St. Johns
and the River Richelieu to Lake Champlain. The distance from Sorel to the boundary
line is 81 miles.

At Whitehall, the southern end of Lake Champlain, the Champlain Canal is
entered, and connection is obtained with the River Hudson, by whîch the city of
New York is directly reached. From the boundary line to New York the distance is
330 miles.

The following table shows the distance between Sorel and New York:-

Intermediate Total
Sections of Navigation. Distances in

'Miles. Dsacs

Sorel to St. Ours Lock .. ........... .......................... 14 14
St. Ours Lock to Chambly Canal.... . .... ..... ..................... 32 46
Cham bly Cpnal....... .... .... . .. ...... ..... ............ 12 58
Chambly Canal toboundary line............ ........... ......... ....... 23 81
Boundary line to Champlain Canal....................................... 111 192
Champlain Canal to junction with Erie Canal ............................ , 66 258
Erie Canal froin junction to Albany ...................................... 7 265
A lbany to N ew Y ork ................................................... 146 411

ST. OURS LOCK AND DAM.

Length ................................. . . . m ile.
Number of locks ........................... 1
Dimensions of lock ......................... 200 feet by 45 feet.
Total rise, or lockage....................... 5 "

Depth of water on sills .................... .. 7 " at low water.

Length of dam in eastern channel........... .300
"g t" western channel........... .690 "

At St. Ours, fourteen miles from Sorel, the River Richelieu is divided by a small
island into two channels. The St. Ours Lock is the eastern channel.

There is a navigable depth of 7 feet between St. Ours Lock and Chambly Basin, a
distance of thirty-two miles.
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Navigation closed on the 28th of November, 1890, and re-opened on the 8th of
May, 1891.

The operations of the season were conducted without either accident or delay.
(See Appendix 5, p. 104.)

This lock was constructed in 1849, and has for some years been in bad condition.
The works necessary to its repair, which, in order to avoid hindrance to navigation, had
to be executed in winter, were resumed in November, 1890, and were completed in May,
1891. (See Appendix 5, p. 105.)

CHAMBLY CANAL.

Length of canal............................ 12 miles.
Number of locks........................... 9

Dimensions of locks :
Guard Lock, No. 1, at St. Johns .............. 122 feet ]
Lift " " 2......................... 124 " [From 22 to

3, 4, 5, 6................... 118 " f 24 feet wide.
7, 8, 9 combined............. 125 " J

Total rise, or lockage ..... . ................. 4 "

Depth of water on sills ...................... 7
Breadth of canal at bottom .................. 36 "

"l "l surface of water.......... .60 "

This canal succeeds the 32 miles of navigable water between St. Ours Lock and
Chambly Basin. This canal overcomes the rapids between Chamly and St. Johns.

The canal was closed to navigation on the 24th of November, 1890, and was re-
opened on the 4th of May, 1891.

The upper entrance at St. Johns is now lighted by electricity. No accident occur-
red and navigation was uninterrupted.

A description of the several works of repair and improvement executed during the
year will be found in the appendices. These include the deepening and widening of
parts of the canal and of the harbour of St. Johns. (See Appendix 5, p. 102.)

TRENT RIVER NAVIGATION.

The term " Trent River Navigation" is applied to a series of water stretches,
which do not, however, form a connected system of navigation, and which, in their
present condition, are efficient only for local use.

The series is composed of a chain of lakes and rivers, extending from Trenton, at
the mouth of the River Trent, on the Bay of Quinté, Lake Ontario, to Lake Huron.

Many years ago the utilizing of these waters for the purpose of through water
communication between Lake Huron and Lake Ontario was projectqd.
xciv [1891]
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The course in contemplation was as follows :-

Through the River Trent, Rice Lake, the River Otonabee and Lakes Clear, Buck-

horn, Chemong, Pigeon, Sturgeon and Cameron to Lake Balsam, the summit water,
about 165 miles from Trenton ; from Lake Balsam by a canal and the River Talbot to
Lake Simcoe; thence by the River Severn to Georgian Bay, Lake Huron, the total

distance being about 235 miles.

The execution of this scheme, commenced in 1837, was subsequently deferred.
By certain works, however, below specified, sections of these waters were made practic-

able for navigation and for the passage of timber. A branch of the main route, extend-
ing from Sturgeon Lake south, affords communication with the town of Lindsay, and
through Lake Scugog to Port Perry, a distance of 190 miles from Trenton.

The following table gives the distance of navigable and unnavigable reaches:-

Navigable Unnavigable
Miles. Miles.

From Trenton, Bay of Quinté, to Nine Mile Rapids. . . . 9
" Nine Mile Rapids to Percy Landing ........... .. 19,

Percy Landing to Heeley's Fall dam . ......... 141
Heeley's Fall dam to Peterboro'................ .51
Peterboro to Lakefield ....................... 9¼
Lakefield to a point across Balsam Lake ........ 61

1321 323

Total distance, Bay of Quinté to Balsam Lake ........ 165
From Sturgeon Point on Sturgeon Lake, 48¾ miles f rom

Lakefield, the branch through the town of Lindsay
to Port Perry at the head of Lake Scugog ....... 27½

The-following is a list of the works:-

IMAIN LINE FROM TRENTON To BALSAM LAKE.

Chisholm's Rapids. Distance from
Trenton in miles.

The work here consists of a canal and lock, a dam and slide. . 151

Percy Landing.

A retaining boom for saw logs.-Controlled by Dept. of Public
W orks ....... ...... ...... .... .... ...... ...... ... 28ý

CampbelIord.

Guide booms.-Controlled by Dept. of Public Works ....... . 34¾

Middle Falls.

The works consist of 2 dams and slide.-Controlled by Dept.
of Public W orks................... .. ............ 37

Crow Bay.

A retaining boom.-Controlled by Dept. of Public Works... 38
[1891] xCv
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Heeley's Falls. Distance from
Trenton in miles.

A dam and slide.-Controlled by Dept. of Public Works .... 42t

Lakefield.

The works consist of a dam and wharf ..................... 103J

Katchawannoe Lake.

A boom, 4 miles in length, separating navigable and timber
channels--(under control Dept. of Public Works).

Crook's Rapids, Hastings.

The works consist of 1 lock, 1 dam and slide for timber...... 56j

Whitias' Rapids.

The works, situated below Peterboro', consist of a lock, dam
and canal............................... .......... 92;

Peterboro'.

The works consist of 3 piers and i boom ................... 94

Young's Point.

One lock (a Provincial Government work) and dam ......... 108h

Burleigh.

Timber slides, 3 dams, 2 locks (new) ....................... 118

Lovesick Rapids.

One lock and 4 dams ................................... 119J

Buckhorn Rapids.

There is a dam at this point, which is important as keeping up
the level of the water of the lake west of it, as far as
Bobcaygeon, including Lakes Pigeon, Buckhorn (Ball) and
Chemong, 1 lock, 1 slide ............................ 125

Bobcaygeon.

There are 2 dams here, with canal, lock and slide. These dams
retain the waters of the reach as far as Fenelon Falls and

Lindsay lock ...................................... 140¾

Fenelon Falls.

A large dam, slide and booms, 2 combined locks (new)....... 154¾

Rosedale.

A lock, maintained by the Ontario Government, giving entrance
from Cameron's Lake to Balsam Lake ................. 162¾
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BRANCH FRo STURGEON LAKE To LAKE SCUGOG.

Lind8ay.

One lock, rebuilt by the Government of the Province of
Ontario in 1879. Its dimensions are 134 x 33 feet, with
5 feet of water on the sills .......................... 1611

The navigation is, by this work, extended to Port Perry, Lake
Scugog ........................................... 190

The water on the several reaches was maintained at a good height, there being
between 5 feet 6 inches and 6 feet of water on the sills till near the close of navigation.

The depth of water on all the stretches was satisfactory throughout the season.

Navigation ceased on the 24th November, 1890, and reopened on the 20th of

April, 1891et
The new works completed for the improvement of the Trent Valley navigation are

at the following places :-Canals, with locks and bridges, at Burleigh Rapids, Buckhorn
Rapids and Fenelon Falls; also dams at Lakefield and Young's Point. By these works
there is afforded communication between Lakefield, 91 miles from Peterboro', and Bal-
sam Lake, the headwaters of the system ; opening up a total of about 160 miles of
direct and lateral navigation.

At Lakefield, 9½ miles from Peterboro', the new dam, at the head of the Nine
Mile Rapids of the River Otonabee, which maintains navigation on Lake Katchiwannoe
up to Young's Point, was completed during the fiscal year 1886-87.

At Young's Point, 5 miles from Laketield, the new dam between Late Katchi-

wannoe and Clear Lake controls the water level through Clear and Stony Lakes up to
the foot of the Burleigh Canal. The lock here, it should be observed, is controlled by
the Provincial Go\ ernment.

At Burleigh Rapids, 10 miles from Young's Point, a canal, about 21 miles in length,
passes the Burleigh and Lovesick Rapids, and gives communication between Stony Lake
and Deer Bay; it comprises three lift-locks and certain dams.

At Buckhorn Rapids, 7 miles from Burleigh Rapids, a canal of about one-fourth of
a mile long has been constructed, having one lift-lock.

At Bobcaygeon, 15¾ miles from Buckhorn Rapids, the new dam, 553 feet long,
takes the place of two old ones. By this work the water level is controlled up to Fene-

Ion Falls.

At Fenelon Falls, 15 miles from Bobcaygeon, a canal about one-third of a mile in
length, with two lift-locks, was constructed in 1885, connecting Sturgeon Lake with

Cameron Lake. The channel above the falls was improved during the year by the

removal of rock obstructions.

In all the above named works the locks are of the following dimensions:-

Length ........................................... 134 feet.

Breadth .............................. - ............ 33
Depth of water on the mitre sills ..................... 5

Details of the several repairs executed will be found in the appendices.

(App. 9, p. 138.)
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COMMISSION ON THE TRENT NAVIGATION.

In view of the interest taken in the scheme for connecting the waters of the Bay
of Quinté, Lake Ontario, with those of Georgian Bay, Lake Huron, it was thought
advisable that the matter should receive investigation, and accordingly an Order in
Council was passed on the 8th of October, 1887, authorizing the appointment of a
Commission of Enquiry to examine and report on the question of the expediency of
extending the Trent Valley navigation. The commission was constituted accordingly.

Under date the 17th of December, 1890, the Commissioners made a report,
embodying the results of their investigations.

ST. PETER'S CANAL, CAPE BRETON.

Length of canal .................... About 2,400 feet.
Breadth at water line......... ...... 55 feet.
Lock .............................. One tidal lock, 4 pairs of gates.
Dimensions ........................ 200 feet by 48 feet.
Depth of water on sills .......... .... 18 " at lowest water.
Depth through canal ................ 19 "
Extreme rise and fall of tide in St.

Peter's Bay....................... 4

This canal connects St. Peter's Bay, on the southern side of Cape Breton, Nova
Scotia, with the Bras d'Or Lakes. It crosses an isthmus half a mile in width, and
gives access from the Atlntic.

Navigation was closed on the 24th of December, 1890, and re-opened on the 22nd
of April, 1891.

Certain repairs and improvements are being carried out, which are described in the
appendices. (App. 11, p. 142).

I have the honour to be, Sir,
Your obedient servant,

T. TRUDEAU,
Deputy of the Minister of Railways and Canals.

31st December, 1891.

[1891]xcviii



noo

ode

-- 3

z~ n..Ï-

W f/f/J

CD 77



g~K Ive

\ \ Ngr

,CO~ 2j' 7
gr \

12j k

Z~

kV ~j

<e<

kL 2s'Z

A~ ~ F- 'I



Y



Nez:~

IKI

Li

-- >

- O 4

<<

w W

-J 1-

>O

Wii

sis

w >

v: CY

Oi



Lo ST CES

n <>-

Ó È O

0 2 M

* 
u

e te

0 je

L1S

'tr

à Ir

e I

3 b.

(J o ,.



1891 N 0 6
88 85 + .8382

EXPLANAT ION
C>.No>.fINPACIFIC SYST,-EM
GRAND TRUNK »

OTHERt RAI LwAys
JSCOTASING

LT RIE

44

»AR.

EtE

LIFFO48

82 ai eo 7
A.LI.A.U~~~~i EOL LTiflWEK.1WOrAV U



y-



xx~

"4?4

ut~

KN



di

oo>

o ~.no ._fl--

4»0»«W

-4

t l

M 1 o.

3-T1 ddv nz
7ez

oJ

tiCL

LU ~

+ 'VG



N9 101891



1' A

I ____ - - -

z

z
1'

'I



MW



LACHINE

CANAL

CANAL

COTEAU

D

O BEAUHARNOIS
MELOCHEVILLE

BEAUHARNOI
CANAL

,VAL.LE.YFIELD -----

CORN WA
CANAL

ICKENSONS
LANDING

FARRANS POINT

MORRISBU

rAI~RAN
1

s P(

RAPIDE PUJ
CANAL

GALOPS
CANAL

OGDENS

SY.. ... 4.

LL

AT

eo

BURG

CORNWALL

MI -à



55 Victoria. Sessional Papers (No. 9.)

APPENDIX No. 1.

STATEMENT showing the amount expended by the Departnent of Railways and
Canals, Dominion of Canada, during the Fiscal Year ended 30th June, 1891.

Nane of Work. Construction.

CANALN. $ et&
Beauharnois-Income........................... 17,085 68
Carillon and Grrenville-Income.................... 4,395 25
Chanbly -Income........................... 43,344 41
Cornwall. ............................ 599,001 85

do -Incoie.. 1,459 i8
Culbute . ........................... :,183 15

do -Income.................................,122 OS
Lachine...... ...................... 21

do Incone........................... 16,15o 5
Murray.................................... 61,260
Rideau-Incoine .............................. 20,967 25
St. Anne's-Incone............................ 8,173 69
St. Lawrence. ....................... .. .35,137 25
St. Ours-Incone.............................. 21,696 74
St. Peter's.. .................. ........... 972 65

do -- Icome........................... 53
Sault Ste. Marie............................... 33
Tay . ................................ 17,114 78
Trent .. ................................... 9,826 49

do -Incoine.............................. 3,164 81
Welland ...................... ........... 24,707 Il

do deepening ............................ 8,422 65
do land and damages 3,241 27
do floating bridge-Income.........43 73
do culvert at Stromness-Income 2 72
do swing bridge over Feeder do 2 73
do Port Dalhousie pier do 15,951 80
do extension to raceway do ........... 1,917 00
do Shoal Bay, above old Lock 2--Incomie 1,849 75

Williamsburgh................ ............. 230,670 60
Surveys-Income .......... ............
General dredging-Income.... . . .. . 1,010 1
Miscellaneousworksnototherwiseprovided for-Inconel 32 0

do gratuities as voted......... .
do staff. .. ' ..... .

Dredge vessel, Rideau, working.... .......................
Sunday labour...............-
Salarges and contingencies, canal officers.

Total on Canais .91,00,861 33

RAILWAYS.
P acific . ... ............ ....... . .. . ..... ....
Intercolonial... ..... ...... .. .. ....... ..

do Eastern Extension........ ... .....
do Windsor Branch... ... .......... ...

Annaolis and Digby. .....................
Cape reton...... ..... . ... .......... .
Oxford and N1ew
Montreal and E
Surveys-Incom
Statistics do
Subsidies . . ..
Prince Edwarci

Tot

Tot

DEPARTMENT

37,367 00
79,929 34
3,255 40

196,869 36
521,441 62
228fl 39RR

Repairs. 'Staff and Main-
tenance.

$ cts. $ cts.
12,537 39 ¡ 18,886 86
10,796 68 21,230 22
11,399 93 19,204 76
9,830 05 16,077 72

499 91 745 25

36,292 98 50,721 69

173 53 5,137 03
21,537 56 34,641 98

1,503 56 2,505 69

4,460 16 2,011 08
312 02 3,255 30

4,888 98

82,548 30

7,987 40

1,638 50

.. . .. .. .. . ..
1,621 28

. . ...... ... .

208,028 23

3,803 66

107,662 3

8,678 25

1,683 93

10,566 15
41,412 19

348,224 39

3,662,341 94

28,931 71

G lrasgow ... . . . ......... . .. ,uropean Short Line.. ....... .... 124,568 23
e .................... ... ...... 14,888 56

... .... .... 1,425 85
....... . ...... . .... .... .. .. 1,079,105 87
lsland............. .. ... ........ .. .. .............. . ... 257,990 08

al on Railways.. ................ 2,279,737 62 .......... 3,949,263 73

al on Railways and Canals..... ..... 3,780,598 95 208,028 23 4,297,488 12

Total ainount expended .......... .................. 8,286,115 30
LEONARD SHANNON,

OF RAILWAYS AND CANALS, Accountant.
OTTAWA, 31st December, 1891.

9-1

A. 1892
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APPENDIX No. 2.

STATEMENTS showing the
Repairs and Working
30th June, 1891.

anouiits expended mn Construction, Renewals, Ordinary
Staff of the Canals of the Dominion of Canada, up to the

ST. PETERS CANAL.

* b~.

GoverRÎineit expend iture prior to Confederation,
do since do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do .
do do do
do do do
do do do . .
do do do
do do do
(do do do
do do do
do do do

T otal ...... .... . .... .....

DEPARTMENT OF RAILWAYS AND

OTTAwA, 31st

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Renewals
Capital. Chargeable Staff. Repairs.

Income.

$ cts. ts. $ ets. $ ets.

156,523 32 ... .
21,519 72 . .
70,719 80

46,193 57
.................. .. . 225 36 555 78
............ ....... ... 280 00 6,122 07

....... ... 343 32 6,539 58
...... .0 . .7 ............ . 725 93 1,558 57

20 97 ... ... ... .. 560 00 889 35
11,125 00 ........... .... 641 55.
63,33018 . 600 00 17 45
26,511 51 ........ ... 600 00

107,33775 ... ....... . 631 50........
80,120 54 ............ 400 00
69,434 76 ... . ...... 959 58 ... .. .. ....

484 00 . . ...... .. 1,920 54 20063
.... . . .... ... ....... 2,089 19 232 42

2,471 40 .. ........ . 2,601 47 367 85
16,820 15 ...... ..... . 1,929 il 183 il
2,316 85.......... 2,360 67 .. 297 81
1,087 75 750 00 2,777 13 343 23

............ 3,217 77 1,588 40
... .. .... 50000 3,085 29 3 38

. 3,110 15 255 34
972 65 510 53 3,255 30 312 02

630,796 35 47,954 10 32,313 86 19,816 99

LEONARD SHANNON,
Accountaut.

CANALS,
December, 1891

[1891}

A. 1892
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STATEMENTs showing the amounts expended on Construction, Renewals, &c.-Con.

BAIE VERTE CANAL--SURVEY.

Income.

Governnent exp
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do

enditure prior to Confe
sinice
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do

Total... . ............

deration ...
do ...
do ...
do ...
do ...
do ...
do
do ...
do ...
do ...

do ...
do ...
do ...
do ...

do ...
do
do ...
do ...
do
do ..
do
do ...
do
do

$ cts. $ ets.

................. . . . .. . . . . ..... .. ........ .... 1 6
....... 1869

......... ...... . 1870

. .. .... .. ..... 1871 .... ... . . 17,92 34

... .......... . .. 18712 . ........ . 6,39 41
.... . ... ... 1873 ............ 14,943 83

1874 ..... ... . 4,018 90
.. ..... ..... . 1875 . .... . 443 00

..... 1876 .... ... 110 75
.. .. ............. 1877 22 30
.... .... ........ 1878........ ..
... ... .. ...... . 1879 ...........

1880
.. ............... 1881 .520 00

......... ..... 1882. . . .
... ............... 1883

1884
. ................ 1885 .
...... ..... ...... 1886 .

.1887
... ....... .11888.
... .............. 1889
. ........... ..... 1890 .
.............. ... 1891

........· ..... ... ...... .. ... .... 44,387 53

LEONARD

DEPARTMENT OF RAILWAYS AND CANALS,

OrrAwVA, 3lst Decembher,

SHANNON,
Accountant.

L91.

[1891]

A. 1892



55 Victoria. Sessional Papers (No. 9.)

STATEMENTS showing the amounts expended on Construction, Renewals, &c.-Con.
LACHINE CANAL.

Renewals
Capital. Chargeable

to
Income.

8 ets.
Expenditure by Imperial Goveri
G4overnment expenditure prior to

do since
(o do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
(10 do
do do
do do
do do0
do do
do do

Staff. Repairs.

S ets. $ ets. 8 ets.

nent ....... 40,000 00
Confederation ... 2,547,532 85

do .. 1868.... .. .. . 1,852 70 13,742 05 10,431 51
do .. 1869 2,000 00 ............ 14,209 02 12,085 84
do .. 1870 ................. 15,834 49 13,302 39
do .. 1871 ...... ... 12,231 40 17,478 52 15,093 25
do .. 1872 36,708 15 .. ..... .. 16,076 93 12,334 69
do .. 1873 7,824 28 35,158 21 23,601 03 34,300 60
do .. 1874 158,618 35 ........... .25,811 07 22,828 66
do .. 1 1875 197,420 52 .......... 28,592 01 30,057 34
do .. 1876 327,769 39 ......... . 33,797 73 29,103 65
do .. 1877 1,439,375 73 ...... .... 33.148 86 19,824 33
do .. 1878 1,484,619 63 .......... 39,062 97 13,646 41
do .. 1879 958,053 30 42,338 84 12,400 78
do .. 1880 369,566 74 ...... 38,950 90 10,223 62
do .. 1881 292,165 51 .. ........ .. 39,027 99 19,888 33
do .. 1882 252,821 33 2,978 66 41,158 90 17,116 46
do .. 1883 396,496 96 1,859 68 45,554 91 18,199 59
do . 1884 188,266 18 .... . ..... 48,624 51 19,683 24
do ... 1885 111,215 23 .. . ...... .. 49,004 85 20,199 78
do .. 1886 210,509 42 ............ 50,969 10 19,199 18
do .. 1887 28,772 52 12,981 59 53,113 97 22,567 81
do .. 1888 19,414 34 7,996 38 52,229 61 19,999 64
do .. 1889 '76,032 96 972 71 54,110 67 22,957 71
do .. 1890 7,448 03 8,238 46 53,114 34 22,999 38
do .. 1891 217 53 16,555 75 50,721 69 36,292 98

9,152,848 95 .100,425 54 800,274 96 474,737 17

BEAUHARNOIS CANAL.

Government expenditure prior toConfederation
do since do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do (10 do .
do do do
do do do
do do do
do do do
do do do
do do do
(o do do
do do (10
(10 do do ..
(10 do do
do do do

DEPARTMENT OF

1i868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890

1,611,424 11 .... .5

........ 55 00

. .. ... .. .. 27 50

. ..... . . 27 50
5,122 50

26(00
.. ....... 36 00

. . . .. . . ..... ..... .

266 15

............ .... ...

..... . . ... 6,727l 44

7,999
8,491
3,633

14,411
10,993

18 0 . . .. . .. . . .. .. .. .. .
1891 ...... 17,085 68

1,611,690 26 141,110 00

R.AILWAYS AND CANALS,
OTTAwA, 31st December, 1891.

[1891]

9,349 99 621698
9,626 99 6,498 57

10,117 57 6,384 81
12,316 53 5,722 36
11,792 46 15,733 38
12,210 73 9,882 06
15,392 51 10,990 56
14,399 32 12,253 01
14,465 86 17,170 83
14,377 63 15,207 36
14,383 37 9,861 05.
15,015 86 10,370 71
15,362 61 8,997 34
17,659 93 10,770 67
18,804 53 20,813 86
18,287 77 15,826 71
19,107 38 16,232 61
18,960 40 14,637 70
19,228 90 14,356 00
18,867 45 14,999 88
19,325 05 14,285 98
20,019 11 1 14,982 54
19,847 42 14,999 20
18,886 86 12,537 39

377,806 23 299,731 56

A. 1892

LEONARD SHANNON,
Accountant.

. . . . . ... .. .

. . . . . . . . . .
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8 TATEMENTS showillg the amounts expended on Construction, Renewals, &c.-- Continued.

CORNWALL CANAL.

Governnent expenditure prior toConfederation
do since do
do do do
do do do .
do do do
do do do
do (o do .
do do do
do do do
do do do .
do do do .
do do do .
do do do .
do do do .
do do do
do do do .
do do do
do do do
do do do
do do do
do do do
do do do
do do do .
do do do .
do do do

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

WILLIAMSBURG CANALS.

Governnent expenditure prior to Confederation
do sinec do
do do do
do do do
do do do
do do do .
do do do
do do do
do do do
do do do
do • do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do ..
do do do
do do do
do do do
do do do
do do do
do do do
do do do

1,320,655 54
1868 .........
1869 ............
1870 ... .. ...
1871 . ......
1872 . ....
1873 ..... ....
1874 .............
1875 ............
1876 ...... ...
187718778 ... ....

1879 ... ......
1880 . ....... .

1882 ... ........
1883 13 19
1884 2,473 44
1885 103,237 12
1886 149,835 71
1887 115,853 00
1888 70,128 29
1889 59,867 26
1890 139,078 37
1891 230,670 60

2,191,812 52

. . . . . . . . . . . . . . . . . .

............ 5,745 97 6,442 4
..... .... 5,769 81 5,670 88

............ 5,573 13 6,546 16

... .. ... . 6,382 17 5,308 41
1,077 00 5,542 94 3,230 07

........ ... 6,424 49 7,347 75
6,857 19 7,395 92

........... 6,547 62 4,110 29
....... 7,418 39 11,690 98

............ 7,388 08 10,053 61
7,430 11 4,449 78

............ 7,517 20 3,549 71

............ 7,590 15 3,999 77

..... . . .... 7,572 35 5,020 73
... .... 7,589 44 7,447 69

7,423 48 7,299 39
.. ....... 7,757 04 7,34) 37

... ....... 7,696 67 8,198 03

.... .... 7,671 54 7,847 05

............ 7,635 54 7,904 76
1,613 67 7,646 79 8,190 13

............ 7,485 28 8,794 61
. . ....... 8,954 53 8,191 69

8,678 25 7,987 40

2,690 67 172,298 16 164,026 59

LEONARD SHANNON,
DEPARTMENT OF RAILWAYS ANDCANALS, Acuuinfant.

OTTAWA, 31st Deceinber, 1891.
[1891]

A. 1892

Renewals
Capital. Chargeable Staff. Repairs.to

Income.

$ cts. ets. $ ets. $ ets.

1,933,152 69 .. ............
2,786 00 11,244 47 3,774 18

10,692 04 ............ 10,347 91 3,859 14
17,780 05 10,368 16 7,145 42

.......... 7 50 11,848 39 8,891 61
....... -. 1 10,000 21 10,594 30 8,163 70
...... 1,011 75 13,042 25 12,467 65

...... . ...... ..... 13,405 20 7,610 70
1,780 00 ............ 13,351 91 7,097 34

...... . ..... . ... 13,320 61 6,423 67
49,211 37 ........ . .13,375 70 6,440 54

145,015 45 .......... .. 13,825 50 4,935 21
143,092 05 13,817 96 4,983 15

10,5 5 -. .. .. .. ... 1.4,440 33 9,735 76
53,948 14 ............ 15,173 60 5,524 10
44,587 61 ............ 15,052 20 6,6.34 62
21,728 93 ..... .... . 18,283 67 8,361 71
23,018 13 ..... . . . ... 18,475 48 9,007 73
62,034 90 16,298 96 15,988 96 12,368 51
57,820 83 6,960 95 15,994 80 11,832 83
46,966 43 ............ . 17,520 54 12,100 29
67,945 74 ...... ...... 16,938 54 13,942 64

163,993 85 ............ 17,890 55 58,205 26
365,038 01 2,000 00 17,063 49 12,758 18
599,001 85 1,459 98 16,077 72 9,830 05

3,898,482 97 58,305 40 347,442 24 252,093 99
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STATEMENTs showing the amounts expended on Construction, Renewals, &c. Contined.
ST. LAWRENCE RIVER AND CANALS, SURVEYS, &c.

Chargeable Chargeable
to to

Capital. Incone.

$ cts. 8 ets.
Grovernnent expenditure prior to Confederation .............. . ...... 18,442 85 98,378 4P6

do sinice do .... ........ . ... .1868
do do do .... ....... ....... 1869
do do do .... .. . ....... 1870
do do do ...... .... .... 1871........
do do do 1872... .... ....... 1872
do do do ............. ... . 1873 33,241 69
do (10 do . . ..... ........ 1874 26,541 30
do *do do ....... ... .... .. 1875 20,611 36
do do do . . . .... ... .... 1876 50,215 47
do do do ...... .... . ...... 1877 47,377 31
do do do . .. .......... .... 1878 5,570 46
do (10 do ....... .... .... 1879 9,265 77
do do do .. .. . . 1880 9,214 56
do do do . ...... ........ 1881 6,927 96
do do do ... .. ... . ...... 1882 28,93.3 45
do do do .... .. .... ...... .1883 44,874 31
(10 do do ..... ...... ... .. .. 1884 89,846 03
do do do. .. . ...... ..... .1885 115,110 17
do do do ..... . .. ........ .1886 116,051 73
do do do 1.................1887 74,437 31
do do do .. .. .... .. .... 1888. 56,482 85
do do do .... . .... . .. . 1889 18,493 92
(10 do do .... . ..... . ...... 1890 23,979 91
do do do ... ... .......... 1891 35,137 25

830,755 66 98,378 46
WELLAND CANAL.

Imperial Goverurnent...... ............ .
Government expenditure prior to Confederation

do since do ..
do do do .. 1869
do do do .. 1870
do do do .. 1871
do do do .. 1872
(Io do do .. 1873
do (o do .. 1874
ddo o do 1875
do do do .. 1876
do do do .. 1877
do do do .. 1878
do do do .. 1879
do do do .. 1880
do do do .. 1881
do do do .. 1882
do do do .. 18
do do do .. 1884
do do do .. 1885
do do do .. 88
do do do .. 1887
do do do ..
do do do .. 1889
do do do .. 1890
do do (Io .. 1891

Renewals
Capital. Chargeable Staff. Repairs.

to
Income.

7 ,ets. ets. ets. cts.
222,220 00 . .. ........ . . . .. .. . . .

7,416,019 83 ........... .. . . . .. . . .. . .
12,097 84.... . ..... 37,679 05 38,852 9i
43,486 36............ 39,060 61 50,773 03
... .... 22,1737265,00919

........... 48,56910 42,38333 53,38102
53,680 32 6,022 44 31,085 37 50,276 90
82,282 20 47,876 27 45,382 99 66,5W 73

746,420 61 ............ 50,966 48 10,666 99
1,047,119 91 ............ 52,595 0 88,539 99
1,569,478 19 700 00 57,623 31 81,376 12
2,199,962 61 59,963 47 49,783 93
2,138,392 99 ............ 60,138 59 66,393 53
1,552,697 41 ........... 59,942 23 56,755 57
1,252,924 75....63,198 10 7 6,5 35 25
1,242,943 371 6,593 19 56,398 04 69,249 M

603,402 17 13,664 80 74,641 51 84,374 97
549,433 2 9 1 5,979 03 109,207 21 72,707 62
432,336 21 .... . 113,216 87 90,926 97
463,505 38 6,150 21 112,670 00 91,534 66
215,380 75 1,35900 111,6W 22 69,507 48

1,071,073 87 3,828 67 109,371 69 77,440 80
429,720 94 10,740 861 110,806 Ol 86,518 97
225,910 2I 43,803 80 113,587 O5 77,547 77
117,633 22 51,648 28 109,202 02 72,686 19

36,371 03 19,767 73 107,662 63 82,548 30

3724,49346 288,877 10 1774,842 23 1,722,938 47

DEPT. OF RAILWAYS AND CANALS, OrrAwA, Dec. 31, 1891. LEONARD SHANNON, Accountant.

[1891]

A. 1892
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STATEMENTS showing the amounts expended on Coistruction, Renewals, &.-Continued'.
STE. ANNE'S LOCK AND CANAL.

Capital.
Renewals

Chargeable Staff. Repairs.
Income.

;ovenxentx~nit~eprort I ets.1  $ ets. $ cts. $ ets.

overnmentexpendituirepriorto Confederation ..... 134,456 51 ... ........ ........
do sinee do .. 1868 ..... . 778 16 432 47
do do do .. 1869 ... 1,062 96 1,873 51
do do do . 1870.... ..... ..... . 1,136 54 1,280 36
do do do . .. 1871 .......... 1,285 84 1,539 02
do do do .. 1872 ...... .... 1,939 46 1,106 80 1,393 63
do do do . 1873 ..... 540 Il 2,199 64 1,264 40
do do do .. 1874 12,753 27 ............ 2,614 90 7,208 63
do do do .. 1875 32,627 71 ............ 1,85920 4,506 68
do do do .. 1876 24,935 85 ............ 1,952 14 4,033 72
do do do .. 1877 30,003 08 ........ .. 1,982 65 1,756 93
do do do .. 1878 14,618 85 .... 9... 2,057 32 541 95
do do do .. 1879 22,113 02 . . . .... .2,202 03 3,259 70
do do do .. 1880 3,054 68 2,152 57 1,704 71
do do do .. 1881 69,042 76 ... ....... 2,553 02 3,257 92
do do do .. 1882 193,158361....... 2,611 30 2,343 99
do do do .. 1883 172,959 95 . ...... .... 2,569 86 3,448 83
do do do .. 1884 142,006 25 ............ 2,775 32 2,725 49
(o do do .. 1885 93,679 57 ......... .. 2,618 60 4,042 04
do do do .. 1886 129,681 67 -......... . 2,611 90 5,803 01
do do do .. 1887 45,276 08 6,054 10 2,537 41 1,499 96
(do do do .. 1888 18,910 55 1,372 59 2,505 61 1,380 75
do do do . 1889 24,786 33 ........ ... 2,569 22 1,730 79
do do do .. 1890 6,151 14 ........ .. 2,571 04 1,525 51
do da do .. 1891 .8,173 69 2,505 69 1,503 56

1,170,215 63 18,079 95 50,819 72 60,057 56

CARILLON AND GRENVILLE CANALS.

Governnent expenditure prior to Confederation .
do since do
do do do
do (10 do
do do do
do do do
do do do
do (10 do
do do do . .
do do do
do do do
do do do
(10 do do
do do do
do do do .
do do do
do do do .
do do do
do do do
do do do
do (10 do
do do do
do do do
do do do
do do do

DEPARTMENT OF

63,053 64 .
1868 .. ....... .. 19,817 22 6,301 88 8,911 28
1869 ............ ........ .. 6,549 38 10,157 42
1870 . ... . . . . 4,167 96 6,617 81 9,852 09
1871 .... .... . 23,119 37 8,676 90 8,218 24
1872 165,257 28 .......... . 8,324 51 17,235 31
1873 133,199 10 3,051 38 10,068 28 8,781 50
1874 245,258 38 ...... .... 10,710 88 10,605 82
1875 339,864 76 .... ... ... 10,378 57 18,520 44
1876 326,203 16 ............ 10,764 38 11,475 96
1877 245,738 04 ... ........ 11,050 27 10,304 06
1878 22,676 20 ...... ..... .11,401 30 5,082 72
1879 243,141 24 ...... ... 11,501 22 7,629 98
1880 281,514 27 ...... . ... 11,959 14 7,625 54
1881 336,707 53 ..... ..... 13,059 18 8,076 91
1882 433,084 39 .-. ..... .. 14,387 49 7,582 68
1883 433,575 10 ............ 17,479 58 8,310 02
1884 399,267 16 17,393 91 7,918 42
1885 157,187 72 ..... ...... 19,702 30 10,429 26
1886 104,973 24 75 00 20,597 82 9,303 31
1887 20,747 11 .... .. . . 20,011 36 10,554 41
1888 38,996 29 ............ 21,531 12 10,036 62
1889 298 17 ............ 22,098 88 10,13566
1890 17 58 4,526 61 15,896 16 7,582 38
1891 ............ 4,395 25 21,230 22 10,796 68

3,990,760 36 59,152 79 327,692 54 235,126 71

LEONARD SHANNON,
UAILWAY8 AND CANALS,
OTTAWA, 31st December, 1891.

Accountant.

[1891]

A. 1892

boa:
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STATEMENTS showing the amounts expended on Construction, Reiewals, &c.-Cont inued.

CULBUTE LOCK AND DAM.

Capital.

$ ets.
Goverinent expenditure since Confederation.. 1868 .. .. ..

do do do 1869 ......
do do d 1870
do do do .41871 .........
do do do .. 1872
do do do .. 1873 ............
do do do . 1874 ..........
do do do . 1875 63,659 29
do do do .. 1876 76,842 44
do - do do .. 1877 56,081 87
do do do .. 1878 5,933 53
do do do 1879 20,694 19
do do do .. 1880 16,688 20
do do . do .. 1881 4,721 62
do do (10 .. 1882 29,567 15
do. do do .. 1883 14,249 60
do do do .. 1884 8,151 16
do do do . 1885 19,071 76
do do do . 1886 26,38527
do do do 1887 7,760 88
do do do 1888 7,573 99
do do do 1889 17,112 01
do do do .. 1890 2,818 35
do do do .. 1891 2,183 15

379,494 46

Renewals
Chargeable

to
Ineoniie.

Staff. Repairs.

$ ets. 8 cts. 8 et.

835 53
38 38899

0250. . . .. . . . . . 259 31
. ... .. . . . . . . .85

....... 9000 62 33
.69500 28899

... . . ..... . .. 733 50. . ...... .
. .. .. . 730 00 572 75
. . .730 00f 2,396 14

S .73000 96733
. ..... . .73950 73060

05 01.... ... ..... .165.3
.... 747 83 .........
... 9,12205 745 25 499 91

48,346 57 8,856 43 5,993 89

RIDEAU CANAL.

Imperial Government .... ........ . .
GovernimeiitexpenditurepJriortoConfederation .

do since do .
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

3,911,701 47
153,062 60

........ ...

..........
...... ......

9,310 85
2,163 96

214 11

..........

7,298 12
.. .........

13 16
11,732 98
4,967 50

18,070 97
5,793 16

............

7,703 88 .........
.3..... .... ....

... ......

...............0..,.....7

70
4,597
2,098

550
20,823
18,889
6,665

21,124
20,967

143,796 31 637,215 62 428,980 17

DEPARTMENT OF RAILWAYS AND CANALS,
OTTAWA, 31st Deceinber, 1891.

8 [1891]

LEONARD SHANNON,
Accountant.

A. 1892

18,197 28
19,250 71
20,022 37
22,814 58
22,139 48
22,841 51
26,815 44
26,553 37
26,430 77
25,959 56
26,651 51
26,042 52
26,463 88
26,024 71
26,915 29
27,322 81
26,938 95
26,971 32
27,045 95
29,440 46
33,458 83
33,801 77
34,270 57
34,641 98

16,475 21
13,140 77
19,469 33
18,120 52
14,005 32
26,074 49
22,957 40
19,699 81
14,428 25
14,198 18
11,034 22
7,134 55

11,434 05
8,627 00

13,860 28
23,524 84
19,245 02
18,189 55
35,648 04
18,565 34
25,478 87
18,106 36
18,025 21
21,537 56

.
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STATEMENTS showing the amounts expended on Construction, Renewals, &c.-Continued.

ST. OURS LOCK.

('overnment expenditure prior to ConfederationI
do simice do
do do do
do do do
do do do
do do do
do do d ..
do (o do
do do do
do do do
du do) do
do do do
do dlo do
do do do
do do do
do do do
do do do .
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do

Renewals

Capital. Chargeable
to

$ ets. e

121 57 65
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Staff.

8 cts.

Repairs.

8 cts.

,.. .. . .. 7 3 74. .. . ... .. ... .. .. .. ... 1,532 75 53 7
1,755 15 1,399 18
1,458 09 1,006 22

........... . . ... ..... 1,414 48 -1,210 98
1,565 80 1,263 19
2,076 50 1,575 10

......... ..... ... 2,219 13 2,363 42
...... 1,62 22 1,245 69

.. . . .. .......... . 1,403 92 1,601 71
1,533 40 750 80

. ...... . .... 1,556 65 283 77

....... .... ..... ...... 1,581 55 456 07
... ....... . . ... ... 1,614 01 705 54

..... .... 1,741 97 1,299 77
........... ...... . ... 2,002 71 1,902 41

17,230 32 2,361 65 2,188 08
5,279 17 2,315 37 1,494 99

.... ....... 4,700 64 2,271 57 3,652 63

... ...... 2,311 70 4,143 47

....... .... . .... . ... 2,175 37 5,864 78
.... ..... 2,216 04 2,801 17

. 17,964 45 2,421 14 2,002 63
. .... ... 24,571 96 2138 40 1,935 44
... ....... 21,696 74 P,011 08 4,460 16

121,537 65 91,443 28 45,040 65 46,360 94

CHAMBLY CANAL.

Govern.mentexpenditureprior toConfederation
do since do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do .
do do do
dho do do
(o do do
do do do
do do do
do do do .
do do do
do do do
do do do
do do do .
do do do
do do do .
do do do . .
do do do
do do do

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

634,711 76

..... ......

2,415 00

80 00

...... ...

....... .. ..

...........
. ... ........

............

83,0 006

. ........ . . . . . . . . ..

........ 8,312 90
.. .... .... 8,437 22
..... ....... 8,934 41

2,839 85 10,214 71
1,906 40 9,628 50

759 00 10,390 44
2,810 00 11,675 67

...... ..... 12,201 99

... ...... ... 10,593 14

..... . ... 10,281 78

. .... . . .. 10,413 99
.. .. ...... 11,301 53

.... . ..... 11,516 22
....... . . 13,950 47
31,796 41 16,686 78
21,332 36 15,904 38
41,640 77 18,448 85
21,049 23 18,378 55
14,547 27 19,501 28
17,911 17 19,053 62
65,536 64 20,073 60
51,437 87 19,679 22
23,221 48 19,655 38
43,344 41 19,204 76

340,132 86 334,439 39

DEPARTMENT OF RAILWAYS AND CANALS,
OTTAWA, 3 1st December, 1891.

[1891]

LEONARD SHANNON,
A ccountant.

A. 1892

...... .... .
9,355 70

13,120 97
20,180 73
22,426 33
22,327 99
11,789 27
16,427 19
16,306 91
13,273 56
10,111 32
6,022 96
8,809 77

12,377 74
20,705 17
16,843 60
15,182 24
12,003 34
13,046 95
11,999 77
20,071 37
11,823 74
19,392 18
14,399 93
11,399 93

349,398 66

. . . . . .
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STATEMENTS showing the amounts expended on Construction, Renewals, &c.-Continued.

MURRAY CANAL.

Government ex penditure prior to Confederation
do since do
do do do
do do do ..
do do do
do do do
do do do .
do ' do do
do do do
do do do
dIo do do ..
do do do
do do do
do dou do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Renewals
Capital. Chargeable Staff. Repairs.

Income.

$ ets. $ ets. $ ets. e ets

.. .... .. .. .. . . . .. .
... .... 400 00 . .. . . ...

..o

.
...

... .. . . .. . . . .

1,135 63
84.071 68..........

. . . . . .

. . . . . . . . .

400 00

,118,187 43
148,902 66
179,704 52
142,563 66
146,754 37
215,326 46
106,760 35
61,260 49

1,210,667 z5

494 31.
5,137 013 173 53

5,631 34 173 5

TRENT CANAL.

Government ex penditure prior to Confederation
do since do
do do do
do do do
do do do
do do do
do0 do do
do do do
do do do
do do (o .
do do d ..
do do do
do do do
do do do
do do do
<lu (o do
do do do
du do do
(lo do do
do do dlu
do do do
do do do ..
do do do
do do do
do 10 do .

... .. 309,371 31
1868................. ...........
18891870 .......... ........ ... ....1870 ...............
1872 . ...1872 .....................
1873 .............
1874 ...

1876.
1877 .
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

561 50....... .......... ... . .... ...... .

... .. . 5,36 51
40,767 16 9.30366

120,393 91 6,198 57
121,382 84 ..... . .....

75,103 30 ... ......
179,541 63 .........
114,879 35
47,592 13 29,677 92
58,644 50 11,522 65

9,826 49 3,164 81

:1,078,064 12 65,704 12

1,188 92
2,489 93
2,011 92
2,235 50
2,208 64
3,303 87
1,639 75
1,938 08
1,770 29
3,242 05
3,450 99
3,803 66

3,568 89
2,233 50
8,115 50
3,047 42.
5,264 35
4,653 50
5,917 88
6,008 88
5,151 42
5,935 94

730 55
4,888 98

DEPARTMENT OF RAILWAYS AND CANALs,
OTTAWA, 31st Decemiber, 1891.

LEONARD SHANNON,
A eo'untant.

[18911

A. 1892

29,283 60 55,516 81

boa

1
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STATEM ENTS showing the amounts expended on Construction, Renewals, &c.--ontinued.

TAY CANAL.

(Government ex penditure since Confederation..
do do do
do do do .. i
do do do
do do do
do do do
do do do
do do do .
do do do
do do do
(10 do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do
do do do

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

SAULT STE. M

Governinent expenditure
do
do
do
do
do
do
do
do
do
do
do
do
do

do
(10
do
do
do
do
do
do
do

since Confederation..
do do
do do
do do
do do
do do
do do
do do
do do
do do
(10 do .
do do
do do
(10 do
do do
do do
do do
do do
do (10
do do .
do do
do do
do do
do do

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882

1885
1886
1887
1888
1889
1890
1891

Renewals
Capital. Chargeable Staff. Repairs.to

Incomne.

$ ets. $ ets. $ ets 8 t.

.. ~ ... .. . ... .. ..

* Staff and Repairs included in Rideau Canal.

DEPARTMENT OF RAILWAYS AND CANALs, LEONARD SHANNON,
OTTAIWA, 31st December, 1891. Acconn/ant.

[1891]

A. 1892

1

.... ...... ................ .. ......

.

4,831 80...............
50,878 12
92,473 97..
65,561 51............
49,617 92.
54,166 57
89,486 18.................
22,226 .2........................
17,114 78 .......... *

446,357 08 748 65~

IARIE CANAL.

.
.
.

8,145 06..........
34,018 95

176,568 55 ....... .................
25,336 33

544,068 89 949 35....
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RECAPITULATION-EXPENDITURE ON CANALS.

.

Government exenditure prior to Confed-
eratidn, including Imperial Government ...

Government expenditure since Confedera-
tion .. ................ .... .. .. .. .. 1868

do du .. 1869
do do .. 1870
do do . . 1871
du do .. 1872
do do .. 1873
do do . 1874
do do . 1875
do do .. 1876
do do .. 1877
du do .. 1878
do do .. 1879
du do .. 1880
do do .. 1881
du du .. 1882
do do .. 1883
do do .. 1884
do do .. 1885
do do .. 1886
do do .. 1887
do do .. 1888
do do .. 1889
do do .. 1890
du do 1891

RAILWAYS AND CANALS,
OTTAWA, 31st December, 1891.

LEONARD SHANNON,
AcCounf.au.

[1891]

A. 1892

Capital.

$ ets.

20,593,866 13

33,617 56
126,898 20

255,645 75
256,547 27

1,189,591 91
1,714,83 37
2,388,73.3 46 ,
4,131,374 30
3,843,338 62
3,064,098 61
2,123,366 34
2,075,891 65
1,593,174 09
1,763,001 97
1,577,295 42
1,504,621 47
1,333,324 80
1,783,698 16
1,033,118 34

972,918 43
1,026,364 24
1,318,092 15

55,703,409 24

Incomle.

$ cts.

98,378 46

95,347 79
55 0090,355 9

116,429 54
33,289 27

127,369 55
51,037 05

479 00
810 75

22 30

. . .. . . . . .. .
7,246 69

55,025 03
62,503 14
60,993 99
N-8,297 59
31,984 02
65,983 06

120,561 59
162,015 49
146,853 54
165,843 87

1,550,882 68

Staff.

$ cts.

113,084 50
116,069 76
120,403 02
135,040 81
124,137 09
148,581 18
167,194 40
168,401 21
178,411 80
179,661 40
187,521 31
191,892 44
195,039 33
197,573 62
224,572 61
269,415 O
280,657 29
280,22620
282,323 63
285,172 62
292,458 76
301,040 23
290,516 63
294,562 12

5,023,956 97

Repairs.

. ets.

101,646 44
118,579 31
150,176 70
140,467 52
152,086 25
186,573 13
213,613 86
203,226 85
190,578 45
138,448 51
122,251 60
115,349 99
147,167 52
154,653 63
187,399 02
178,617 86
192,219 38
201,708 47
198,251 97
198,888 84
201,928 93
240,261 36
176,089 00
204,768 45

4,114,953 04

DEPARTMENT OF
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INTERCOLONIAL RAILWAY

(Including anjounts paid to Nova Scotia Railway and European and North Amierican Railway, N.B.)

Expenditure prior to Confederation.. ... .... ........... ...
do since do .. .. ..... ......
do do do ...
do do do ......... . ... ... ........
do do do .. .. ... ........ .. ......
do do do ... ........ ... ......
do do do ... ........ .. ..
do do do ............................
do do0 do .. ............. ... ...... ...
do do do . ........... ... ...... ... .
do do do .................... ....
do do do ... . ....... , .... .... . ...
do do do ..... ......... ... . .... ,
do do do ..........
do do do ............... ....... ....
do do do ..... .... . . ....... ... ...
do do do ....... ........ .... .... ...
do do do .e .... .... ..... ... .... .....
do <do do .... ....... .............
do do do .. ,. ......... .. .. .........
do do do ... ....... ............ ......
do do do ............ ....... . .. .....
do do do ...... ... ...... ..... .... ..
do lo do ............ . . . .......
do do do .. .. .............. ........

Year. C

1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

10

1
2

5

1*

* Including 8296,872.90 charged to " Consolidated Fund."

Total cost of construction as above ... ...... .. .... . .. ........ $ 47,284,903 76
Less amounts transferred from Capital to Consolidated Fund as follows:

1868. .
1870..........
1871 . . , ... .......
1873 .... .. .....

Nova Scotia Ry.
8 16,800 99

34,403 45
50,405 69

106,899 59

8 208,509 72

European and North
American Ry.
s 11,302 89

1,749 21

75,311 08

$ 83,363 18
208,509 72

- 296,872 90

Agreeing with Balance Sheet, Public Accounts, 1890-91, page xiv ......... . 46,988,030 86
Total cost of road and equipinent chargeable to Capital Account as per

Chief Engineer's Report, page 34... ...... ....... .......... ... 46,988,163 15

Difference to be adjusted before next report............$ 132 29

DEPARTMENT OF RAILWAYS AND CANALS,
OTTAwa, 31st Deceniber, 1891.

LEONARD SHANNON,
Accountant.

'[1891]

A. 1892

Working Ex-
penses, includ-

onstruction. ing Windsor
Branch

Railway.

$ ets. $ cts.
,766,725 54
483,353 65 359,961 08
282,615.18 387,548 47

,729,381 49 445,208 75
,916,782 13 442,993 31
i,131,141 51 595,076 22
,201,450 37 1,011,892 60
,614,898 81 1,847,175 24
,426,099 55 1,532,589 62
,108,321 59 1,277,197 79
,318,352 19 1,661,673 55
408,816 74 1,811,273 56
226,639 19 2,010,183 22

,048,014 60 1,607,956 70
608,732 80 1,780,353 53
585,568 79 2,080,592 37

,616,632 96 2,383,477 20
,405,377 52 2,366,719 95
,195,363 08 2,460,229 8Y
544,958 17 2,508,473 10
823,070 86 2,854,158 91
742,203 09 3,300,481 94
655,228 13 3,174,75 19
365,246 48 3,500,455 80
79,929 34 3,691,273 65

7,284,903 76 45,091,731 62
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EASTERN EXTENSION RAILWAY.

Year. Capital. VorkingExpenses.

... .. ......

.... ... ....

... .........
.. ...........
..... ........
..... .... ...

i... - - - -1

..............
....... ....

.... - .. 1. .

......... ...

... .........
........ . ..

Governuent expenditure
do
do
do
do
do
do
do
do
do
<to
do
do
do
do
do
do
do
do
do
do
do
do
do
do

prior to Confederation .......... ...
since do ...... . ... ...
do do ...... . ... ... .
do do .... ... ..... ...
do do ...... .............
do do ....
do do .. .....
do do ... . .. .... ......
do do .... ... .... .....
do do ..... ... ........ .
do do
do do .... .............
do do . . ..............
do do .............. .....
do do .... .......
do do .... .... . ......
do do ... . ........ ....
do do ..... ....... .....
do do ...... .. ... ......
do do .... ... ...
do. do . ... ..........
do do ... ...... .........
do do ............. .. ..
do do ... .. ....... .. ..
do do ................ ...

1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

1,284,311 97 10,033 77
2,055 92 78,273 65

183 79 94,756 06
S 94,254 04

... .... 90,954 73
34,235 73 90,719 04

. .... ....... 79,102 77
3,255 40 *

1,324,042 81 538,094 06

* Included in Intercolonial Railwa working expenses.

CARLETON BRANCH RAILWAY.

Govermnnent expenditum prior to Confederation .... ... ..... .....
do since do .. . ... . ........ 1868
do do do ..... ......... .. 1869
do do do ................. 1870
do do do ...... .. ...... ... 1871
do do do .............. .. 1872
dot do do ..... ... .... .... 1873
do do do ... ... ......... 187f
do do do ......... .......... 187
do do do ............... . 1876
do do do ....... ........ .... 1877
do do do ....... ........ 1878
do do do ....... .... . .. .1879
do do do ............. . 1880
do do do ..... .. ....... 1881
do do do .................. 1882
do do do ........... . . . 1883
do do do ...... ......... 1884
do do do .................. 1885
do do do ...... ............. 1886
do do do ..... ...... . . .. 1887
do do do .. ... .... .... 1888
do do do .... ... ... ...... 1889
do do do .......... ... ... 1890
do do do ..... .............. 1891

1)EPARTIENT OF RAILWAYS AND CANALS,
OrrAw., 31st December, 1891.

14 [1891]

... .. .. .1. . . . . . .

. . . . . . . .

.. . .....
.. . . . . . . .... ..

.* ' ' « « *.. ..... .... .. .

8561 69 ......

2,299 ... ..62.
500 .... 17.

.. . .. . .

LEONARD SHANNON,
Accoutn/tf/if.

A. 1892 -
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CAPE BRETON RAILWAY.

Year. Capital.

Govermnent expenditure pior to Confederation .... ..............
do since do .....
do do do ......... .........
do do do ... .. ............
do do do . .. ....
do do do .. ... ....
do do do ... ............. .
do do do . ... ........ .....
do do do .... ..............
do do do .... .... .......
do do (o .. .......... ..
do do do ..... ..... .. ...
do do do ........... .. ...
do do do ........
do do do .. .............
do do do ................
do do do ... ... ....
do do do .. .. ........ .
do do do .... . ... .. ....
do do do . .... .............
do do do .... ...... .
do do do ... .....
do do do ........ .... .....
do do do .... ......... ....

$ ets. $ cts.

1868...................
1869.....................
1870.........................
1871
1872.......................
1873
1874..
1875........................
1876.
1877.
1878 ..............
1879 .......................
1880
1881 .
1882 .......................
1883 .....................
1884
1885 .. .................
1886 .......................
1887 76,501 89 ...........
18 689,450 50 ...........
1889) 1,083,276 60
1890 1,170,523 62 ...........
1891 521,441 62 .

3,541,194 23

OXFORD AND NEW GLASGOW RAILWAY.

(overnment expemditure prior to Confederation ..... ....... ..... 1868
do sinoe do ..... .... ....... 1869
do do do .... .. .......... 1870
do do do ..... ..... . .. 11871
do do do .... ............. 1872
do do do . .. . .............. 1873
do do do .... .... .... ... 1874
do do do ... . ............ 1875
do do do ..... .. ...... 1876
do do do .. .... ..... ...... 1877
do do do . ..... ..... ....... 1878
do do do ...... ... ........ 1879
do do do ..... ..... . ... . 1880
do do do .. .... . ......... 1881
do do do ...... ... ... .. .. 1882
do do do 1883
do do do ........ ......... 1884
do do do ........... .. .... 1885
do do do ..... ...... .. ..... 1886
do do do ....... .. ...... 1887
do do do . .......... .... 1888
do <k do .... ..... ...... .1889
do do do . .................... 1890
do do do. . .. ....... ... 1891

DEPARTMENT OF RAILWAYS AND CANALS,

OrrAwa, 3lst Decembner, 1891.

..............

.

. 20. 88..... . ....

.1,7644 91...... ....

. . . . . . . . . . . . . . . . . . . . . . .

.

. . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . .

.

. 4 , M r . . .

. 3,746

280,932 359

1,776,446 91 . ....

LEONARD SHANNON,
Accountant.

[18911

A. 1892

Working
Expenses.
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MONTREAL AND EUROPEAN SHORT LINE RAILWAY.

Year. Construction. VorkingExpenses.

e ets. S ets.
Government expenditure prior to Confederation...... .. .... .... .....

do since do ..... ..... .... ... 1868 .
do do do ................ ... 1869
do do do . .. .......... ... 1870
do do do .. ..... ..... 1871.
do do do. ............ 1872.......................
do do do . ....... ........... 1873.....................
do do do ....... ..... ..... 1874... ..............
do do do .............. ... 1875............
do do do ................. 1876
do do do ....... ........... 1877.....................
do do do ...... ............ 1878 .
do (10 do ........ ..... 1879
do do do ...... ... ......... 1889...................... 
do do do ................... 1881 ...........
do do do ................... 1882 ............
do do do .... ..... ...... 1833 . ,. ........
do do do . .... . ...... 1884 .
do do do..................... 1885 49,587 4...........
do do do. .................. 1886 135,214 38
do do do -......... ...... 1887 24,157 32
do do do ...... ........... 1888 39735.. ......
do do do ............... 1889 .
do do do .. ......... . 1890 ...
do do do ....... ....... 1891 121,568 23 .

333,924 73 ...........

PRINCE EDWARD ISLAND RAILWAY.

Government expenditure prior to
do sine
do do
do do
do do
do do
do do
do bdo
do do
do do'
do (10
do do
do do
do do
do do
do do
do (10
do do
do do

Confederation .......... ..........
do ..... ..... .. .... 1874
do. ... . ......... .. 1875
do ........... 1876
do ......... .. . 1877
do ....... . .... .... 1878
do ................. 1879
do .1 8. ... 8.... ..... 80
do . . . ... ... .. .. 1881
do ... . ......... .... 1882
do . .......... .. 1883
do ..... .. . .. 1884
do . . ... ..... 1885
do . .. ........ .... 1886
do . ............. .... 1887
do. .... ..... .. .... 1888
do ... ...... . ....... 1889
do ..... ...... . .... 1890
do ............. ...... 1891

3,114,735 I .......
..... . . . 750 00

1 46,086 63 49,344 62
42,546 10 219,930 43

200,000 00 228,595 25
6,551 86 221,599 49

40,129 05 223,313 12
16,539 82 164,640 55

. ...... 203,122 88
402 03 228,259 97

57,186 02 252,808 41
130,663 38 236,428 13

76,956 56 211,207 01
4,668 33 216,744 34
5,800 00 204,237 45
....... 229,639 95

247,559 44
. ... ........ 266,485 85

257,990 08

3,742,264 89 3,662,656 97

DEPARTMENT OF RAILWAYS AND CANALS,
OTTAwA, 31st December, 1891.

LEONARD SHANNON,
Accountant.

[1891]

A. 1892

1
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CANADIAN PACIFIC RAILWAY.

Year.

(Goverrunent expenditure prior to Confederation.............
do since do .. . .... ......
do do do
do do do . . ............
do) do do ..................
do do do
do> do do . .. .... .....
do do do ..... .. ....... .
(10 do do ......... .......
(10 do do ..... ..... .. ..
do do do ..... ............
do do do
do do do ... . .... .....
do do do
do do do ....... . .....
do do do ... .... .........
do do do ...... .
do do do ...... . .
do do) do .... .. ...
do do do ..... .... .....
do do do
do do do .... . .... . ....
do do do ..................
do do do .... ...... ....
do do do .... . ...........

1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

* Agrees with Public Accounts balance sheet, 1890-91, page xiv.
(1) Including...,,. ................ * 2,210,000 0
(2) do ....... .. ........... 5,323,076 6
(3) (o ................. ...... 7,254,208 2
(4) do ... ....... ........... 6,862,201 0
(5) do ...... ... ...... .. . 2,890,427 0
(6) do . . .......... ...... 460,087 1

Construction,
including Woiking
Subsidy of Expenses.

825,000,000.

$ cts. $ ets.

.... .... .. ... .

......... ....

30,148 32
489,428 16
561,818 44
310,224 88

1,546,241 67
3,346,567 06
1,691,149 97
2,228,373 13
2,240,285 47
4,044,522 72
4,968,503 93

(1) 4,589,075 79
(2) 10,033,800 04
(3)11,192,722 02
(4) 9,900,281 53
(5) 3,672,584 81
(6) 915,057 49

52,098 65
86,716 07
40,980 54
37,367 00

* 61,977,947 69

. 788.. . .
. 2... 98

789 0

26609
327 02

... . . . . .

. . . .. .. .
. .. . . .I ..

318,216 30

0 on account subsidy
0 do
7 do
0 do
0) do
3 do

$25,000,000 00

LEONARD SHANNON,
Accountant

DEPARTMENT OF RAILWAYS AND CANALS,
OTTAWA, 31st December, 1891.

[1891]
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ANNAPOLIS AND DIGBY AILWAY.

Year. Capital. Working
Expenses.

Governnent
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do

expenditure prior to Confederation
since do

do do
do do
do do
do do
do do
do do
do do
do do
do do .
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do
do do

$ ets.

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

* cts.

.. . . .. ..
. ... . . . . . . ..

9,847.. .. 27 . .. .. .

196,86 ... 6. ..

LEONARD SHANNON,
Accountant.

DEPARTMENT OF RAILWAYS AND CANALS,
-rAwA, 31st December, 1891.

[1891]

.... ... ..........

....... ...... . . .

......... .... ...

. . .......... . ...
...................
. . ..... ........

.. .... . ... ... ..
....... ......... ...

.. . ... .... ... .
......... ... .....

.... ..... ..... .....

....... ...........

...................

...................

...................

.... ....... . . ..
.. ...............
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RECAPITULATION-RAILWAYS.

Governnent expenditire prior to Confederation................
do since do ................
do do do ...
do do do ................
do do do
do do do .
do do do ........ .......
do do do . ... ..........
do do do .. .... ......
do do do .........
do do do .. .... . ....
do do do .. .............
do do do ....... . .. .....
do do do ................
do do do
do do do ............
do do do ............
do do do .... ... . .
do do do .. .. ......
do do do ....... ........
do do do .. .. ..... ....
do do do ................
do do do ............. ,
do do do ........... ....
do do do . .............

DEPARTMENT OF RAILWAYS AND CANALS,

9-2

LEONARD SHANNON,
Accountant.

OTTAwA, 31st Decenber, 1891.

[1891]

A. 1892

Year.

1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

Construction.

$ ets.
13,881,460 65

483,353 65
282,615 18

1,729,381 49
2,946,930 45
5,620,569 67
5,763,268 81
3,925,123 69
5,018,427 85
4,497,434 75
3,209,502 16
2,643,741 73
2,507,053 71
6,109,077 14
5,577,236 73
5,175,046 61

11,707,619 02
14,013,074 89
11,224,244 54
4,443,220 17
1,846,887 18
1,765,582 11
2,709,857 37
2,392,767 99
1,184,317 34

120,657,794 88

Expess
esen ts.

359,961i08
387,548 47
445,208 75
442,993 31
595,076 22

1,011,892 60
1,847,925 24
1,581,934 24
1,497,128 22
1,890,268 80
2,032,873 05
2,233,496 34
1,851,489 26
2,220,421 39
2,310,638 54
2,636,551 70
2,613,508 87
2,749,710 53
2,819,973 50
3,152,650 40
3,621,076 62
3,513,063 67
3,846,044 42
3,949,263 73

49,610,698 95
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APPENDIX No. 4.

DEPARTMENT OF RAILWAYS AND CANALS,
OFFICE OF THE CHIEF ENGINEER AND GÉNERAL MANAGER,

OTTAWA, Ilth November, 1891.
SIR,-1 have the honour to submit to you my annual report in connection with the

construction of the following railways :-The Canadian Pacifie Railway, the Cape Breton
Railway, the Oxford and New Gllasgow Railway, the Digby and Annapolis Railway, and
also the subsidized railways, both to the 30th June, 1891, and to the present date.

CANADIAN PACIFIC RAILWAY.

The arbitrators appointed to adjudicate upon the claim made upon the Government
by the Canadian Pacific Railway Company in' connection with the construction of the
section of railway built by the Government between Savona's Ferry and Port Moody,
amounting to about $12,000,000, have made their award, which amounts to $579,255,
which, I presume, closes this part of the case. The arbitrators, however, have still two
small matters of dispute to settle between the Governinent and the company- -one
relating to steel rails in temporary tracks, etc., along the Pembina branch, amounting
to $57,481.71, to which the company claim to be entitled free of charge, and the otier
being a claim arising out of the transfer, under agreement, of a surplus of 3,185 tons of
steel rails remaining on the line between Port Arthur and Cross Lake, at the date of
the transfer of this section by the Government to the company, the latter alleging that
the value placed on these rails by the Government was excessive. So soon as the award
is paid, and the two small claims just described are settled, the Government account for
construction will be closed, with the exception of a number of land claims.

I should state that the am:'unt of the award is to be expended under the su r-
vision of a Government officer, whose duty it will be to see that the work cover by
the award be well and faithfully carried out. Had this work been originally executed
by the contractor he would have been paid for it at his contract schedule prices for the
several classes of work, inasmuch as bis contract was an item schedule one; this being
the work which the arbitrators have called upon the Government to execute, the latter
is involved in no actual loss, inasmuch as the arbitrators, as I understand the matter, have
merely decided that the Government had left undone work amounting to the value of
.S579,255, which was necessary to complete the road up to the standard called for by
their contract with the gompany.

As stated in my last report, dated 9th October, 1890, this railway was opened for
traflic across the continent on the 28th June, 1886. with a length of road in operation
of 4,274 miles. The gross earnings for the first twelve months were $10,650,254. On
the 30th June, 1891, with a mileage under traffic of 5,564 miles, the gross earnings for
the year then closed amounted to $18,672,174, showing a marvellous development in
those five years. The future prospects of the line are still more encouraging, and its
usefulness in the development of the trade of the country is everywhere felt.

CAPE BRETON RAILWAY.

The total length constructed of the Cape Breton. Railway, including branch lines,
is 984 miles. Since my last report, 9th October, 1890, the road, though not thoroughly
completed, was put under traffic as follows:-Point Tupper to Grand Narrows on,1st
January, 1891 ; Grand Narrows to Sydney and North Sydney, 24th November, 1890.

[18911 28
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It was operated throughout the winter, with some difficulty, owing to the slides
which took place from time to time from the stiff ,clay slopes of the cuttings and the
slipping away of the embankments; upon the opening of spring, well-manned construction
trains were set to work to remove the material which had slid down from the slopes, to
complete the filling of embankments, the ballasting and other work. This work had
been prosecuted throughout the season under the supervision of Mi. Hiram Donkin, the
District Superintendent of the traffic department. Owing to the unforeseen heavy settle-
ment in some of the embankmrents, and the damage done to the works by gales of wind
and heavy wind storns which bave prevailed during the season, much more has had to
be done than was calculated upon, and at this date all is not in complete order; but Mr.
Donkin informs me that in two or three weeks, or sooner, it will be ready for transfer
to the traffic department.

Upon this road there are several large steel structures, the most important being
the bridge over the "Grand Narrows " of the Bras d'Or Lakes. It is 1.720 feet iii
lengtB, and is composed of six spans, each of 242 feet, and a swing span of 245 feet, all
resting on massive masonry piers and abutments, the piers being in a depth of 75 feet of
water. This is a very fine piece of workmanship, carried through to completion in a
most satisfactory manner by the contractors, Messrs. Reid and Isbester. The other
structures referred to are steel trestles of some magnitude, being of great height and con-
siderable length. The whole of the structures, including culverts, are of the most dur-
able and substantial character, and the road is first-class in every respect.

Expenditure up to 30th June, 1891 ............... $3,541,194 23
do fromn 30th June to 3 1st Oct., 1891..... 58,278 77

$3.599,473 00

OXFORD AND NEW GLASGOW RAILWAY.

This road is 72J miles in length, including the Pugwash branch. Although not
actually completed, it was put under traffic on the 15th July, 1890, and has since been
in successful operation. The works of construction are completed, with the exception of
three water stations. Two first-class passenger cars are also still required. Great difli-
oulty has been experienced in obtaining a water supply at Pugwash and Wallace
stations, and even yet this has not been done with complete success, though drill holes
have been sunk into the rock at these two points several hundred feet below the bottom
of the wells. At any dVy, however, a supply may be reached. The two first-class cars
are under contract with Messrs. James Harris & Co., of St. John, N.B., and will be
ready for delivery very shortly. The road is in good running order, and is built in a
very substantial and durable manner, the superstructures of the bridges being of steel,
aond resting on solid masonry, and the culverts of masonry and double-strength vitrified
clay culvert pipes.

Expenditure up to 30th June, '1891 .............. $1,776,446 91
do frou 30th June to 31st Oct., 1891 ..... 16,695 80

$1,793,142 71

DIGBY ANI ANNAPOLIS RAILWAY.

This section of railway is 20 miles in length. It extends from Digby to Annapolis,
and is familiarly known as the "Missing Link." It is a section of the Western Coun-
ties Railway, which took possession of it on its completion by Governnent on the
27th July, 1891, and which has since operated it successfully. I believe it has not only'
proved to be a great boon to the travelling public and to commercial men, but to the
Western Counties Railway Company also, which has made an arrangement with the
Windsor and Annapolis Railway Company under which passengers run through fron
24 [1891]
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Yarmouth to Halifax without change of cars. The final estimate in favour of Messrs.
O'Neil & Campbell, the contractors for the construction of this road, has not yet been
issued, but will be complete in a few days.

Expenditure up to 30th June, 1891 ................ . 588,659 38
(10 from 30th June to 31st Oct., 1891 ...... 12,925 43

8601,584 81

RAILWAYS SUBSIDIZED IN CASH, RAILS OR LAND.

LIST of Railways receiving a Cash Subsidy per mile, in a lump sum, or 15 per cent on
cost of tunnel or bridge: showing the amount of subsidy granted to each, amounts
paid up to 30th June, 1890, during the year ended 30th June, 1891, and during
the three nonths ended 30th Septenber, 1891, respectively; also, the total amount

paid up to the last naned date.

Namue of Railway.

Albert Southern..... . 16
Amherstburg and Lake Shore 20
Baie des Chaleuri. ..... .... 70
Beauharnois Junction .. ... 30
Belleville and Lake Nipissing. 30
Belleville and North Hastings 7
Brantford, Waterloo and Lake

Erie ..... .. ..... ... 18
Brockville, Westport and Sault

Ste. Marie ...... . ..... 60
Buctouche and Moneton 32
Canada Atlantic... . . .. »3and

bridge
Canada Central.. ........ 120
Canadian Pacifie.... ...... 2,005
Canadian Pacific Extension... 160
Cap Rouge and St. Lawrence. 12
For a line fromt Cape Tormen-

tine towards Murray Bay .. 20
Caraquet... . . .... ....... 67
Central of New Brunswick. . 44'
Cobourg, Northuniberland and

Pacific .... ............. 30
Cornwallis Vallev ......... . 14
Columbia and Kootenay . ... 35
Cumberland. . ........ 14
Dominion Lime Coîlminv.... 6
Druminmond Counîty . ....... 58
Elgin, Petitcodiac & Havek>ck 12
Erie and Huron. . 52
Esquinalt and Nanaimo .....
For a line from Fredericton to

the N. B. Ry. vid Oromocto
and Gagetown ...... . 30

Frederieton and St. Mary's
Ry. Bridge Conpany....

Grand Trunk, Georgfan Bay
and Lake Erie.............

Great Eastern,.......
Great Northern ... .......... 50
Guelph Juinction.......... 16

-j:

8 ets. 8 ets. 8 cts. $ et

51,200 0l 20,815 63 10,684 37i 11,800 0
64,000 00 .. . . ... ..... ..... . .... 1

620,000 00 524,175 00 .. ....... ......
96,000 00 58,90000 ....... .. . ....
96,000 00. . .... ......... ..... ..
22,400 00 21,888 00

57,600 00 36,620 00 16,190 00 .... ...

192,000 00 45,000 00 47,400 00.
102,400 00 65,419 57 1,600 43 .......

314,400 00
1,525,250 00

25,000,000 00
1,500,000 00

38,400 00

64,000 0
224,00000
142,400 00

96,000 00
44,800 00

112,000 0
44,800 C0
22,400 00

187,200 00
38,400 00,

166,400 00,
750,000 0

252,167 20 30,188 00
1,525,250 00 ................ ....

25,000,000 0

.... . ................
. . . . . .. . . . . .. . . . .

22,0 00 .....
75,639 00 .

.. . .. ..... ..
42,670 0 .

... . . . . ... . ... ...
'29,400 00 10,450 00. ..
15,3 00 "..............
41,300 00 136,000 00 5,105 0
38,400 00................
96,000 00 . . .. '.

750,000 00 ..... .. .. ........

9 ,0 0 0 ....... ..... . .. . ....

30,000 00 30,000 00 ........... ..........

48,000 00 . ... ... ... ..... ... . .. ...
229,500 00 1,200 00 16,300 0 4.845 0
160,000 0XI 45,088 00 9.500 0 ..
51,200 00ý 46,000 0 .... ..... .........

[1891]

s. 8 cts.

0 43,300 0
......... ....

524,17500
58,900 00

. .............
21,88800

52,810 0

92,400 00
67,020 00

282,355 20
1,525,250 00

25,000,000' 0

224,00000
75,639 00

42,670 00

39,85 00
15,36000

0 182.405 00
38,40000

.96,000
750,000

30,00 00

40,345 00
54,588 00
46,00 00

25

A. 1892

.

0

1



. Sesional Papers (No. 9.) A. 1892

RAILWAYS SUBSIDIZED IN CASH, RAILS OR LAND-Continued.

LIST of Railways receiving a Cash Subsidy per mile, &c., up to 30th June, 1890.

Naine ofRailway. s
i I i

Harvey Branch.... . . ...
Hereford..........
International.......
Inverness and Richmond....
Irondale, Bancroft and Ottawa
Joggins..............
Kingston and Pembroke......
For a line fror Lachine Bank

to Rivière des Prairies....
L'Assomption...........
Lake Erie, Essex and Detroi

River.. .........
Lake Temiscamingue Colon..
Leamington and St. Clair....
Massawippi Valley .... ...
Massawippi Junction ......
Maskinongé and Nipissing...
Montreal and Sorel.........
Montreal and Champlain Jun
Montreal & Lake Maskinongl
Montreal and Western ....
Napanee, Tamworth & Quebe
New Brunswick and Princq

Edward..............
Northern and Western of N. B
Northern and Pacific Junetion
NovaScotia Central..........
Ontario and Pacifie..... ...
Orford Mountain..... . .
Ottawa and Gatineau Valley
Ottawa and Parry Sound....
For a line from Ottawa t

Morrisburg...........
Oshawa Ry. & Navigation Co
Parry Sound Colonization...
Pontiac Pacific Junction.....
Pontiac and Renfrew .. ....
Port Arthur, Duluth and

Western .. ....... ...
Quebec Central.... .......
Quebeciand Lake St. John...
Quebec, Montmorency an(

Charlevoix ..... ... ... .
South Norfolk...........
South Ontario Pacifie...
For a line from Shelburn4

towards Annapolis........
Sicamous, on C.P.R., to nea

Lake Okanagan ...... ...
St. Catharines and Niagar

Central ............
St. Lawrence, Lower Lauren

tian and Saguenay .......
For a line from St. Césaire t

St. Paul .. ......
St. Louis, Richibucto and

Buctouche................

c ts. 1

3 9,600 00:
49 156,8000
49 156,80000
07

15!

15

63½

70
60

. 37
*1100

1101801
53
31

62
52

7
.40
* 95ý

c 6

110

248

. 3

17!

75

51

* 461

40

7

. 5½

$ cts.' $ ets. 8 ets.

5,554 00:..... .... ... ...
155,200 00
156,800 00 ...... .......

$ ets.

5,554 00
155,200 00
156,800 0

50,000 00i .. ......... .. . .. ..... ..
160,000 00 15,00000' ... .. ... 1500
58,400 00, 35,900 00 1,600 00 .. .... 37,500 00
48,000 001 48,000 00 ...... ........ ... 48,000 00

48,000 00 ...... . . . .... ..... ... . .
11,200 00 11,200 00 . .. . .. . .... 11,20000

278,400 00 118,400 00 ....... 118,400 00
-177,200 00 52,760 00 184.. ...... .52,760 00

51,200 00 51,20000 .. .. . . ... .... 51,200 00
32,000 00 .. .. ..... . . .. ..
48,000 00 . ..... . ... ..... . ... . ....
96,000 00 .. ... . ..... .. .. . . . . . . . ...

112,000 001 76,641 50- 17,116 07 .... .... 93,757 57
103,600 00 88,500 00 ... .... .......... 88,500 00
42,200 00 39,780 00 1,500 00 ..... .... 41,28000

361,270 00 .... ........ 76,143 00i .......... 76,143 00
204,400 001 185,344 00 7,600 00 ........... 192,944 00

118,400 001 113,400 00 ....... . .......... ........
320,000 001 312,000 00 . ......... 312,000 00

1,320,000 00 1,319,400 00 60000 . . I .. . 1,320,000 00
256,000 0 219,100 00 3,300 00... .. * 222,400 00
172,400 00 ...... ... . ... .

79,200 001.
320,000 00 .7,582 00 .... .... 87,582
166,400 00! ... ....... .... .... .... 8...

166400 00 . . ...... ... ......
22,400 00. ......

128,000 001 ......... ..... ..... 30,400 001 30,400 00
337,100 00 174,828 00 ..... ..... . . 174,828 00

19,200 00 9,800 00 3,800 00 .... ..... 13,60000

287,200 00 . ... 87,000 00 31,250 00 118,250 00
348,342 00 60,342 00 .. ........ .... . ' 60,34200

1,003,495 00 748,355 00 70,350 00 9,600 00 828,305 00

96,000 00 65,600 00...... ... .... .. . -65,60000
54,400 00 ..................... ... 54,400 00

158,400 00 ... . .... .... ..... ..... .................

240,000 00 ....................

163,200 00 .............. ..

147,200 00 26,640 00 11,760 00

217,600 0)0 92,813 0o 32,003 00

16,000 00........ ........

22,400 00 22,400 00.... ......

[1891]

65,010 001 65,010 00

38,40000

124,816 00

. . ... .... ....
......... 2-2,400 00,
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RAILWAYS SUBSIDIZED IN CASH, RAILS OR LAND-Continued.

LiST of Railways receiving a Cash Subsidy per mile, &c., up to 30th June, 1891.

Naine of Railway.

St John Val
du Loup....

St. Lawrence
St. Stephen a
St. Clair Fron
Stewiacke Va

downe. ....
For a line frot

Richmond.
Temiscouata.
Thousand Isl
Tobique Vall
Toronto, Grey
For a lihe froi

port... .
Vaudreuil an
West Ontario
Waterloo Jun
Western Cou
Voodstock an

s..

z

ley and Rivière
.... ....... 1 0,800
and Adirondac 18 57,600 0
nd Milltown.... l 1,200
tier Tunnel ... . 2 3)
lley and Lans-
........ ..... 25 8 10 00

n Summerside t·>
........ . .... 9, 00
..... .......... 649,200 0

.. ..... 54,4
y ..... ..... . 25 124, 00
and Bruce. . s 16,0000

n Truro to New. 0
4() 156,M600

d Prescott .... .12,000 0
Pacifie ..... .. . 0 27
etion........... i 35,260 0
ities ..... ..... . 20 50 00 0
d Centreville 6 19,200 00

Totals...... ........... 43,273,357 00

$ ets

vs

>~ i>~. ~

v - ~ .~I

.1 8 cta.I $ cta:î $ cta.

... ...... . .... ...
... ... . .. . ... . . .. . .

173,000 00ý 143,400 00

.... .... ..... ... .. ..

. .... . ...... .

......... ...... . .

.......... 316,400 00,

487,200 0 82,770 00 .......
10,400 00; ..... . ......

14,656 0. . ..... ..... .........

i69,970 06
10,460 00

14,65 00

.. .. . .. .... . 49,96000 ........ 49,96000
250,000 00 6,00000 256,000 00

391,790 02 196,869 36 799 001 589,458
Part lapsed. .. .........

34,471,426 92 1,275,975 2315809 0035,906,211 15

It will be observed the above table includes the Canada Central Railway, the
North Shore Railway, the Esquimalt and Nanaimo Railway and the Canadian Pacific
Railway.

List of Railways receiving cash subsidies of tixed sums per annuin for a series of-
years:

Name of Railway. Terms of Subsidy.

Atlantic and North-West......... ..... ..... Subsidy not to exceed *250,000 per annuni for 20 years
Chignecto Marine Transport....... .... ...... do do 170,602 do do
Kingston, Smnith's Falls and Ottawa....... ... do do 12,534 do do

Amount paid annually to the Province of Quebec as interest upon subsidy granted
to Quebec, Montreal, Ottawa and Occidental Railway ; 5 per cent. on $2,394,000-
$119,700.

The railway subsidized from Montreal to St. Andrews, St. John and Halifax, to
the amount of $250,000 per annum for twenty years, and contracted for by the Atlantic
and North-West Railway Company, was divided into three sections, as follows:-

(1.) Montreal to Sherbrooke, 108 miles.
(2.) Internationul Boundary to Mattawamkeag, 144 miles.
(3.) Harvey to Salisbury, 115 miles.

[1891] 27
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The two first-named sections are completed and under traffic, entitling the company
to receive the suin of $186,600 per annum for twenty years.

On the Chignecto Marine Transport Railway the works which it was expected
would be completed by January next have been suspended owing, I believe, to difficul-
ties met with on the London money market.

Cost of Railway Lines built by the Dominion Government and
transferred to the Canadian Pacifie Railway Company up
to :0th June, 1891 ................................. $30,338,366 26

Froni 30th June to 31st October, 1891 .................. . 62,548 35

Total to 31st October, 1891 ...... . ........... .$30,400,914 61

COST Of Dominion Government Railways to 30th June and 31st October, 1891.

Expended .
Cost up) from Total cost

to 30th June, 30th JTune to, to 31st Ockt.,
1891. 31st Oct., 1891.

1891.

8 ets. 8 ets. 8 ets.
Intercolonial Railway.............. ... .. . .... ..... 46,9f88,163 15 31,031 93 47,019,195 08

'Eastern Extension Railway.... . ..... ................. 1,321,986 89 46 30 1,322,033 19
Cape Breton Railway.... .. .. ........... .... ... .3,541,194 23 58,278 77 3,599,473 00
Oxford and New Glasgow Railway .. . .......... ..... 1,776,446 91 16,695 80 1,793,142 71
Prince Edward Island Railway ........... ... .......... ' 3741,780 89 450 47 3,742,231 36

Total ........ ............ ... ..... . . ,369,572 07 106,503 27 57,476,074 74

LiST of Railways to which grant of Subsidies in Old Rails to the value appearing
opposite their respective naines has been authorized by Parliament.

Value of
Naine of Railway. o in Rail Rearks.Cranted

as Subsidv.

$ ets.

A lbert ....... ...... ,........... . . ... .... 14,665 45
Central of New Brnswick .. . .. .. . ......... 83,612 54 Earned and transferred.
Chatham Brncl .. ....... ........ ....... .. 24,439 84 do do
Elgin, Petitcodiac and Havelock ..... ...... 44,252 82 do do
Kent Northern .. ........... .58334 27
Halifax Cotton Company ... . . ...... ..... 4,35 00
Steel Company of Canada.......... .... ........ il1,964 66
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LiST of Railways to which grants qf tand Subsidies have been authorized by
Parliament.

Naie of Railway.

Alberta Railway and Coal C. ............
Alberta and Athabaska Railway Co ..... .......
Brandon and South-Western Railway Co........
Calgary and Edmonton Railway Co..........
Canadlan Pacifie Railway Co ...... . ..... .....

Esquimalt and Nanaimo Railway Co .... .....
Great North-West Central Railway Co..........
Lake Manitoba Railway and Canal Co. .. . ....
Lake Seul Railway Co ... ....... ............
Manitoba and South-Western Railway Co.. .. .
Manitoba South-Western Colonization Railway Co,
Manitoba and South-Western Railway Co.
Medicine Hat Railway and Coal Co. ........
North-Western Railway Co. of Canada ....... ..
North-Western Coal and Navigation Co ......

Miles. Aeres
i <ranted.

50 320,000
300 1,920,000

17 108,800
340 2,176,000

2,245 26,568,000 2,005 mile
operation

78 1,900,000 Completed
450 2,880,000 50 miles co
142 902,000

18 115,200
456 2,918,400 250 miles c
218j 1,396,800 tion.
100

330
210

Qu'Appelle, Long Lake and Saskatchewan...... 348j
Red Deer Valley Railway and Coal Co ......... 55
Winnipeg and Hudson Bay Railway Co..... .... No

distance
named.

Wood Mountain and Qu'Appelle Railway Co.. .. 240

704,000
51,200 i

3,300,000
1,091,100

2,229,333
352,000

. . . . . . . . . . .

Renarks.

s conpleted an
I.
and in oeration.
nstructea.

d in

omîpleted and in opera-

109 miles constructed and in opera-
tion.

248 miles constructed.

6,400 acres per mile in Manitoba,
and 12,800 in North-West Ter-
ritories. 40 miles constructed.

1,536,000

Naine changed by 52 Vic., cap. 65, to the North-Western Railway Company of
Canada.

I am not in possession of the information necessary to enable me to state the posi-
tion of the land subsidies as regards the quantities of land conveyed to the companies.

I have the honour to be, Sir,
Your obedient servant,

(Signed) IOLLINGWOOD SCHREIBER,
Chief Engineer and Gen. Manager.

A. P. BRADLEY, Esq.,
Secretary, Dept: Railways and Canals.
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APPENDIX No. 4.

REPORT OF CHIEF ENGINEER ON GOVERNMENT RAILWAYS IN
OPERATION.,

DEPARTMENT oF RAILWAYS AND CANALS,
OFFICE OF THE CHIEF ENGINEER AND GENERAL MANAGER,

. OTTAWA, 18th November, 1891.

SIR,-I have the honour to submit to you my annual report in connection with the
operation of the Government railways for the year ended 30th June, 1891, accompanied
by the reports of the Chief Superintendent, Chief Engineer and Mechanical Superin-
tendent of the Intercolonial Railway, and also that of the Superintendent and Mechan-
ical Superintendent of the Prince Edward Island Railway, together with statements of
accounts prepared by the accountants of these roads.

Table showing the length of the Government railways in operation on the 30th of
June, 1891 :

INTERCOLONIAL RAILWAY.
Miles.

Chaudière Junction to Halifax ....................... 678
M oncton to St. John ................................ 89
Truro to Sydney ................................... 217
Oxford Junction to Pictou ........................... 70
Chaudière Junction to Lévis.......................... 8
Lévis to St. Charles Junction vid Harlaka .............. 14
Dalhousie Junction to Dalhousie ..................... 7
Derby Junction to Indiantown....................... 14
Panisec Junction to Pointe du Chene ................ Il
Pugwash Junction to Pugwash.................... 5
Stellarton Junction to Brown's Point Junction.......... 12
New Glasgow to Pictou Landing..................... 7
Richmond to Dartmouth ............................. 5

Total miles showing a regular train service ......... . 1,142

FREIGHT BRANCHES.
Miles.

Rivière du Loup, Wharf Branch................. 4
Rimouski do .................. 2
Dorchester do ................. 1
Newcastle do ................. 2
Sackville do .................
Stewiacke do ................. 1
Courtney Bay do ................. 1
Halifax Cotton Factory (o .................. 1

- 12ý

Total length of Intercolonial Railway ........... 1,154

WINDSOR BRANCH.

Windsor Junction to Windsor...................... 32
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PRINCE EDWARD ISLAND RAILWAY.

Miles.

Souris to Tignish ................................. 168
Mount Stewart to Georgetown ...................... 24
Charlottetown to Royalty Junction ................
Emerald Junction to Cape Traverse .................. 13
Alberton to Cascuinpec Wharf ......................... 1

Total length of Government railways ...........

~) il

1,397k

The result of the year's operations of the Government railways may be stated as

follows

Average

Name of Railway. o-d Amount Proit. Iss.
for the
Year.

$ ets. $ ets. $ ets.
Intercolonial Railway, includ-

ing E. E. Ry. & C. B. Ry. 1,094 Earnings.......... .. 2,977,395 38
Working expenses. ... 3,662,341 94

Windsor Branch Ry .......... 32 Earnings .......... 30,23,5 13
Working expenses..... 28,931 71

- - 1,303 42
Prince Edvard Island Ry 211 Earnings .... .. .... 174,258 05 1

Working expenses. . . ... 257,990 08
.- .83,732 03

768,678 59
1,303 42

Total average miles 1,337 Net loss ...... ..... 767,375 17

The above statement does not show a satisfactory state of things as regards the net
results, but the increased service, and the additional inileage of railway put in operation
during the year, have been a great accommodation to the travelling public,. an immense
convenience to the localities traversed by new lines, and of great service in facilitating
trade.

INTERCOLONIAL RAILWAY.

(Including the Eastern Extension and Cape Breton Railway.)

Since the date of my last Annual Report an Act of Parliament was passed con-
solidating the lines operated by the Government on the mainland, under the name and
style of "The Intercolonial Railway," with a total length of 1,154k miles. The sections
composing this mileage are given at the commencement of this report. The new road
opened for traffic during the year is as follows :-

, Oxford Junction th Brown's Point Junction and Pugwash, 72J miles, opened on
the 15th July, 1890.

Point Tupper to Grand Narrows, C.B., 46 miles, put under traffic on lst January,
1891 ; Grand Narrows to Sidney and North Sidney, with loop connecting with the
International Coal Company's railway at Sidney, 52 miles, opened for traffic on the
24th Nevember, 1890.
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The total length of additional road placed under traffic during the year was there-
fore 170 miles.

The full development of the traffic on these new portions must necessarily take
some time, but the business done so far bas been fully equal to my e2pectations, and
the summer tourist travel on the Cape Breton section looked most encouraging. The
scenery throughout the island is very beautiful especially along the shores of the Bras
d'Or Lakes, and the air is fresh and health-restoring. This is well known to travellers,
these lakes having for years been frequented by foreign tourists.

I regret that I have to record a serious accident which befell the through express
train going west on the 18th December last, at St. Joseph, about 1 miles east of Lévis
station, resulting in the loss of the lives of several passengers, and in injury to a nuiber
of others. This is the first really serious accident which has occurred on the Inter-
colonial Railway. Had the cars been heated by stoves the loss of life imight have been
much greater, as all the passenger cars rolled down an embankment on their sides. The
train being heated by steam from the locomotive, no fire occurred.

The systein of heating passenger trains by steam from the locomotive continues to
give satisfactory results. There are now 56 engines and 165 cars fitted up for heating
in this manner. The lighting of the cars by electricity is another safeguard against fire
in case of collision or when overturned. This method of lighting, though very expensive,
costing about twelve times as much as oil lighting, has been introduced upon the
through express trains, 82 cars being fitted up for it.

With a view of guarding the employés f rom accident, the Westinghouse air brake
is being applied to the freight cars and the Westinghouse air driver brake to the engines,
616 freight cars and 57 engines being fitted with these brakes-but the first advantage
to be derived from the use of these air brakes cannot be realized until all freight cars
running over the road are furnished with thein ; and this means, not only the cars of
the Intercolonial Railway, but also those of other roads interchanging cars with it;
for, so long as trains are partly made up of cars fitted with the hand brake the brake-
men will have to mount on the top of them, a proceeding admittedly dangerous in this
cold climate.

The yard and freight shed accommodation at Halifax is still inadequate to the
proper despatch of business. An appropriation of $150,000 has been granted towards
the increase of this accommodation, but no further progress has been made in the
direction of providing it.

The following is a statement of the quantity and classes of rolling stock purchased
on capital actount up to 30th June, 1891, including that of the Eastern Extension and
Cape Breton Railways:-

Passenger Car Stock. §

202 15 87 6 95 24 9912071 123 895 44 10 21 2
513

5............... 103 .801... ...........

20 632 2174 201

In addition to the 202 engines, there are 4 still in use, which have been replaced
with 4 new ones, at cost of revenue.
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The following is a statement of the quantity and classes of rolling stock which has
been rehuilt during the year at cost of revenue to maintain the stock

Passenger Car Stock.

..... . 1.... j 3' 2 7 14 71 1 .

1-,11 12

The following table shows the gross earnings, the tonnage of freight and number
of passengers carried each year since the 1st July, 1876, when the roadway was first
opened as a through line, including the traffic of the Eastern Extension and Cape
Breton Railways:

Year.

1876-77..... ..... .. ..... ......... ........
1877-78 .... ............... ....... .........
1878-79 ......... .. ........................... ...
1879-80 .. ...... . ............... ....... ....
1880-81 . . . . ......... ...................
1881-82.... . .... .... .....................
1882-83 ................ . ............. ...... .
1883-84..... .. .. . .. ................. .... .. ..
1884-85 ............. . ....................
1885-86.... .... .. ..... .. ...... . ..... . .
1 86-87.... ..... ......... .... .... ...... ....
1887-88... ....... ........ ... ..... ......... . ...
1888-89.... ..... ........................
1889-90 .. . . .. . ....... . ..... .... ... . ....
1890-91 ..... ................ .............. ...

Average GrMiles in E
Operation.

714 1,154,44,1
714 1,378,94
714 1,294,00
829 1,506,29
840 1,760,391.
840 2,079,26 ,
840 2,370,91(
887 2,384,414
941 2,441,20i'
946 2,450,09i'
966 2,660,111
971 2,983,33
971 2,967,80]
971 3,012,73

1,094 2,977,391

Tons
of Freight

Carried.

421,327
522,710
510,861
561,924
725,577
838,956
970,961

1,009,237
989,936

10o3 QQ

No. of
Passengers
Carried.

613,420
618,957
640,101
581,483
631,245
779,994
878,600
944,636
957,228- 1 , 93,8

93 1,143,020 982,784
6 05 1,288,823 1,040,163
1 00 1,218,877 1,136,272
9 87 1,368,819 1,219,233
5 38 1,304,534 1,298,304

The following table shows the number of tons of coal carried over the Intercolonial
Railway f rom the Nova Scotia collieries to Chaudière Junction and points west thereof,
in each calendar year since the commencement of the trade in 1879.

Year. Tons. Year. Tons.

187).. .. ................. .. .. . 570 1885............. . . .. . 165,791
1880........... ............ ... 10,246 1886.. ................... ... 175,5121881........ ...... .... .. 30,629 1887.................. ........ 192,0221882 ............ . ... .... 35,089 1888......... ..... .......... 173,730
1883 .................. 54,891 1889.............. ............ 157,4071884.. .. ........... ....... 112,898 1890.... . ......... ...... .... 137.472

There were 1,792 tons of 67-1b. steel rails laid in the track during the year, to
replace the 56-1b. rails lifted.
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CAPITAL ACCOUNT.

Total cost of road and equipment to 30th June, 1890.. $46,908,233 81
Add expenditure on Intercolonial Railway during the year:-

Increased accommodation at Moncton. $10,608 73
do do St. John.. . 4,355 17

St. Charles' Branch................. . 12,033 49
Indiantown do ................ 402 63
Dartmouth do ................ 413 94
y at Truro....................... 1,500 00
Rolling stock...................... 50,083 44
Original construction .............. 531 94

- 79,929 34
Add cost of following roads :

Oxford and New Glasgow ........... $1,776,446 91
Cape Breton.. ................. 3,541,194 23
Eastern Extension.................. 1,321,986 89

6,639,628 03

Total cost up to 30th June, 1891 ......... $53,627,791 18

3 The cost of construction and equipment niay be classified as follows:-
R oad ........................................ $ 46,108,685 51
Rolling stock . ................................. 7,519,105 67

Total ................................ $53,627,791 18

Both road and rolling stock have been well iaintained, and are in very efficient
condition.

WINDSOR BRANCH.

The Windsor and Annapolis Railway Company continue to work the traffic of the
road-the Government maintaining the way and works as heretofore-the former
receiving two-thirds and the latter orie-third of the gross earnings. The way and
works have been well maintained, a considerable sum having been expended in
renewing 4 miles of rails (the new rails being 56-lb. steel and the old ones iron
rails of the sanie weight), and the replacing of seven spans of a wooden bridge over
the Jordan River by seven spans of steel. The road is in efficient running condition.

The result of the arrangement for the year was :-
One-third of the gross earnings received by Government. .$30,235 1:3
Cost of maintenance of way and works ............... .28,931 71

N et profit................................$ 1,303 42

In future years the gross earnings of the Windsor Branch should show a
considerable increase over those of past years, inasmuch as there is now through
connection between Halifax and Yarmouth, which should be the means of developing
the trade between Halifax and the western section of Nova Scotia.

PRINCE EDWARD ISLAND RAILWAY.

No work on Capital Account having been executed during the year, the figures
remain as on the 30th June, 1890:

Cost of road.................................... . 83,283,051 89
Cost of rolling stock ............................ 458,729 00

Total cost to 30th June, 1891......... ... 3,741,780 89
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The rolling stock provided on Capital Account, and representing the sum of
$458,729 as above, consists of-

PASSENGER CAR STOCK.

Engines. lst 2nd Bag-
Class Class gageand Official
Cars. Cars. iSniok- Cars.

ing Cars

21 17 15 3 1

Pafri Con- I n
Box Cars. tform ductors C ao Flangers

Cars. 25 Cars. Po9ghs

175~ 125 3 l 81

Statement of rolling stock rebuilt during the year :-Four platform cars.

REVENUE ACCoUNT.

The traffic of the year under consideration exceeds that of the preceding year, both
as to volume and receipts, the latter being more by a few thousand dollars. There is,
however, only a slight advance on that of 1888-89.

The earnings and working expenses were as follows:-

Earnings ............... ....... ..... ......... . î$74;258 05
W orking expenses................. ............. 257,990 08

N et loss............................ $ 83,732 03

The following table shows the gross earnings, the tonnage of freight and number
of passengers carried during each year since 30th June, 1875, when the railway was
opened for traffic.

Year.

o

1875-76....... ... ....... . . .... ..... . .... ...
1876-77......... ......... .... ........ ....
1877-78 ....... ........ .... ....... ... ...........
1878-79.... ............... .... ............
1879-80 ............ .... ..... ................. .....
1880-81.................................. ...
1881-82. ...... ..................... ........ .
1882-83 .......... .... . ...................
1883-84...................... ...............
1884-85 ......... ......... .. .... . .. ............
1885 86 ..... ............... ..... ...... ............
18 -87............ .... ........... .... ........
1887-88 ..... .... ................ .. ..... ............
1888-9...... .... ... . .. ..... . ..... .......,......
1889-90 ....... . ......... ..... .. .....
1890 91........

Gross Fr
Earnings. Ca

ons
eight
rried.

$ ets.

118,860 96 28,358
130,664 92 41,039
135,899 60 38,923
125,855 99 38,668
113,851 il 37,208
131,131 43 45,336
137,267 54 48,315
146,170 42 51,920
144,504 12 51,841
158,588 06 57,346
155,584 36 57,913
155,303 37 53,589
158,363 62 59,603
171,369 56 55,682
160,971 78 51,604
174,258 05 59,511

During the year four wooden bridges have been replaced by steel superstructures
resting on masonry abutments, and only a few wooden bridges now remain on the road,
which it is proposed to replace by steel so soon as they require rebuilding. The length
of road laid with 50-1b. steel rails is 85 miles, leaving 125 miles of 40-lb. iron rails, which
have been in service 18 years, and begin to show signs of wear. It will therefore be
necessary to continue year by year, until the whole line is steeled, using the best of the
old iron rails lifted each year for repair.
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No. of
Passengers

Carried.

93,964
93,478

111,428
105,046

90,533
102,937
118,436
117,162
118,988
130,423
120,374
130,067
131,246
152,780
133,099
145,508
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The necessary repairs to way and works have been made, and the rolling stock is.
in good condition.

I do not look for any very brisk business during the next year, as the potato crop
in the island is said to be a failure, while the wheat crop is unusually large. The result
of this will be that very few potatoes will be moved, and that the flour will be pro-
duced at the mills throughout the island, instead of coming across the Straits either to
Summerside or Charlottetown. Little distribution will, therefore, be necessary.

I regret to say that, owing to failing health, the Hon. Benjamin Davies, Paymaster
and Travelling Auditor, is incapacitated for duty, and is, at bis request, about to be
placed on the retired list.

I have the honour to be, Sir,
Your obedient servant,

COLLINGWOOD SCHREIBER,
Chief Engineer and General Manager.

The Secretary, Departinent of Railways and Canals,
Ottawa.

INTERCOLONIAL RAILWAY.

OFFICE OF THE CHIEF SUPERINTENDENT,

MoNCTON, N.B., 13th November, 1891.

SIR,-I have the honour to subinit the following report on the working of the
Intercolonial Railway during the fiscal year which ended 30th June, 1891.

J enclose the reports of the Chief Engineer and the Mechanical Superintendent, and
the following statements prepared by the Chief Accountant and Treasurer:-

No. 1. Capital account.
2. Revenue account.
3. Locomotive power.
4. Car expenses.
5. Maintenance of way and works.
6. Station expenses.
7. General charges.

" 8. General stores account.
9. General balance.

10. Comparative statement of averages.

On the 12th July, 1890, the accounts of the Eastern Extension Railway, which
had heretofore been kept separate, were, with the exception of the capital account,
merged in the similar accounts of the Intercolonial Railway.

The mileage of the Eastern Extension Railway-80 miles-has, therefore, to be
added to that of the Intercolonial Railway.

On the 15th July, 1890, the Oxford and New Glasgow Railway, extending from
Oxford Junction to Pugwash and Brown's Point-72 miles-was opened for traffic.

On the 24th November, 1890, the portion of the Cape Breton Railway, extending
from Sydney and North Sydney to Grand Narrows-50 miles-was opened for traffic,
and on the 1st January, 1891, the balance of the Cape Breton Railway, extending from
Grand Narrows to Point Tupper-4 6 miles-was opened for traffic.

The above additions increase the mileage of the Intercolonial Railway from 894
miles, included in last year's report, to 1,142 miles.
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CAPITAL ACCOUNT.

The total cost of road and equipnent on 30th June, 1890,
was ........................................ $... ý 46,908,233 81

The additions during the year are as follows:-
Construction of a y at Truro......... $ 1,500 00
Increased accommodation, Moncton .... 10,608 73

do do St. John. ... 4,355 17
Dartmouth Branch .................. . 413 94
Indian Town Branch................ 402 63
St. Charles Branch.................. 12,033 49
Rolling stock.......................50,083 44
Construction....................... 531 94

-___-- 79,929

Total cost of road and equipient on 30th June, 1891.$ 46,988,163 1

The Y at Truro was completed during the year, and the ainount chargcJ bo
is a balance which was due for the completion of a bridge.

Inreased Accommodation, Moncton.-This consists of a balance which was due for
the erecting shop and the engine house which were completed during the year, and the
cost of an extension of the freight shed.

Increased Acromnwdation, St. Joh n.--This is a payment made to the Water Commis-
sioners, St. John, under a judgment of the Exchequer Court, and some legal expenses
in connection with the case.

Dartwuth Branch. -- This is for legal expenses in connection with land claims.
Indian Town Bran/h.-This is a payment for land and for legal expenses.
St. Charles Branch.-This consists of payments for land, for interest, for legal

services and for witness fees.
The charge for rolling stock consists of the cost of three additional parlor cars; also

the cost of applying steam-heating apparatus to 20 locomotives and 47 passenger train
cars ; also the cost of applying air brakes to 136 freight cars.

The heating of passenger cars by steam from the locomotive continues to give satis-
faction. There are now 57 locomotives and 149 cars fitted.

The total number of freight cars fitted with the Westinghouse autonatic air brake
is 600.

REvENUE ACCoUNT.

The expenditure and earnings for the year compare as follows:
Expenditure ................................. $..$3,662,341 94
Earnings...................................... 2,977,395 38

$ 684,946 56

In the comparisons which follow, both in regard to revenue and expenditure, it
should be borne ini mind that in addition to the Eastern Extension Railway-80 miles
in length-there were on'an averge 120 miles more railway in operation during this year
than during the previous year.

The gross earnings compare as follows with those of the previous year:
In 1889-90- Intercolonial......................... .$2,928,080 92

Eastern Extension.. ................... 84,658 95

$3,012,739 87
In 1890-91.................................... 2,977,395 38

$ 35,344 48
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The earnings fron passenger trailic compare as follows:-

In 1890-91 . 9.................................. 962,316 88
Iu 1889-90- IntercoloniaL ...... . . .$ 854,794 31

Eastern Extension......... .40,300 22
- - 895,094 53

$ 66,222 35

The number of passengers carried compared as follows with the previous year:-

In 1890 91 ....... ......... .................... 1,298,304
In 1889 90-Intercolonial ............... 1,170,249

Eastern Extension........... .. 48,984
1,219,233

79,071

The earnings from freight trafflic compare as follows:-

In 1889-90 -Intercolonial ........... .1,926,927 14
Eastern Extension... . 37,719 72

- 1,964,646 86
Il 1890-91 ................................... 1,854,629 88

S 110,016 98

The earnings for mails and sundries compare as follows

In 1890-91 .......... .... ,..................... .$ 160,448 62
ln 1889 90 Intercolonial .......... ... ý 146,359 47

Eastern Extension ........ . 6,639 07
152998- 54

The weight of freight carried compares as follows

In 1889-90 Intercolonial and Eastern Extension ......
Il 1890-91 do do ....

7,450 08

Tons.
1,368,819
1,304,534

64,285

The following is a comparative statement of a few of the chief articles of freight,
showing the quantity carried in this and in the previous year

1889-90,
Intercolonial

Articles. Railway 1890-91. Increae. Decrease.
and Eastern
Extension.

Barrels of flour .................... .... . 1,116,050 1,013,129. ......... . 102,921
Bushels grain....... ...... . ........... 2,610,202 2,890,921 280,719
Lumuber, in feet..... ...... .............. 209,905,065 184,138,324 ........... 25,766,741
Head of live stock.. ...... ............... 86,771 95,529 8,758
Other goods, in tons.......... .... .... 926,514 899,724 ............ . 26,790
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The quantity of coal carried from the mines in Nova Scotia to the Upper Provinces
compares as follows with the preceding year (during the twelve months ended 31st
December):

Tons. Tons.
1889 ................................. ......... 157,407
1890-Viâ Chaudière Junction and Quebec. 137,335

ViâSt. John ..................... 137 137,472

19,935

WORKING EXPENsES.

The working expenses compare as follows with the previous year:--
In 1890-91 ................................. .$3,662,341 94
In 1889-90-Intercolonial and Eastern Extension ... . 3,560,575 74

$ 101,766 20

They compare with last year as follows:
Per mile run by engines-

Cents.
1890-91 .................................... 60 -23
1889-90 .................................... 59 -32

Per mile run by trains-
1890-91 .................................... 72 -84
1889-90 .................................... 70 -76

Per mile of railway---
1889-90.............. .................. . $3,666 90
1890-91................................. 3,347 66

The necessary repairs were made to the permanent way and structures, and all the
works of the railway were maintained in a state of efficiency.

The number of new ties put into the track was 215,086 170 miles of track were
re-ballasted, 16 miles of track were relaid with heavier steel rails, weighing 67 lbs.
to the yard, and 2 miles of new sidings were constructed at various places.

The bridge over the Rivière du Loup was replaced with a new steel bridge at a cost
of $23,900, and the bridges at Murphy's, near Antigonish, and over Barney's River
were also renewed with steel instead of wood.

Four bridges were strengthened by lateral bracing.
Fifty-two bridges were provided with new and improved floors and iron guard rails.
Fifteen small wooden bridges of ten to twenty span each were replaced by iron

bridges, and one iron overhead bridge was erected in place of a wooden one.
The fences received necessary repairs, and 102 miles of new fences were built.
In addition to the repairs of snow fences, 84,000 lineal feet of snow fences were

rebuilt.
The snow sheds received necessary repairs, and 1,440 lineal feet of snow sheds

were rebuilt.
The buildings on all parts of the line were repaired, and several new ones were

erected.
Thirteen semaphore signals were erected at various stations.
The wharves received necessary repairs, and a large amount of dredging was done

at several of them.
The rolling stock received necessary repairs, and is in good order.
Four new and powerful locomotives for freight traffic were purchased, and charged

to working expenses, and as no locomotives were taken out of service the stock has been
increased by that number.

The rolling stock of the Eastern Extension, Oxford and New Glasgow, and Cape
Breton Railways-26 locomotives, 1,013 cars, 4 snow ploughs and 4 flangers-was
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added to that of the Intercolonial Railway, making the total number of locomotives 206,
of cars 6,876, of snow ploughs 56, and of flangers 23.

Eight passenger train cars, 399 freight cars and 7 snow ploughs were purchased or
rebuilt to replace those taken out of service as unfit for use.

The water service was efficiently inaintained and inproved, ten new tanks of
50,000 gallons capacity each having been erected.

SToREs.
The value of stores purchased was .................. .,526,820 $6
The value of stores used was ...................... 1,454,206 08
The value of old material sold was. . ................ .78,582 39

The value of stores on hand at the end of the year was:
Ordinary stores, including fuel .................... . 517,501 14
Iron and steel rails and fastenings .......... . ...... 309,651 22
Old naterial for sale............................. 106,283 84

$ 933,436 20

GENERAL.

The wiiter of 1890-91 was not a severe one, and the trains were seldom delayed by
snow.

On the 18th December, 1890, the first serious accident which has happened on this
railway occurred at St. Joseph, near Lévis, in the Province of Quebec. The express
train bound from Halifax to Montreal was derailed at that place, and, sad to relate, five
passengers were killed and a considerable nuniber hurt more or less seriously.

There were no fires in any of the cars, the whole train being, as is usual with the
Intercolonial, heated by steam from the locomotives, so that although the cars were
overturned and sonie of them very much broken they did not catch fire.

I have the honour to be, Sir,
Your obedient servant,

D. POTTINGER,
Chief Sperintendent.

COLLINGWOOD SCHREIBER, Esq.,
Chief Engineer and General Manager

Government Railways, Ottawa.
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No. 2.-INTERCOLONIAL RAILWAY.

REVENUE ACCOUNT, Year ending 30th June, 1891. CR.

Previous !Year ending P Year ending
Yeor. Expenditure. 30th June, Yeri Earnings 3Oth.June,

1891. 1891.

$ ets. S ts.

1,144,372 74 Locomotive power, Abstract No. 1. 1,281,800 32ý 854,794 31 Passenger traffi 962,316 88

768,757 96 Car expenses, Abstract No. 2.... 808,212 35 1,926,927 14 Freight do 1,854,629 88

ýMaintenance of way and works,! 146,359 47" Mails and sund ries 160,44,8 62

998,613 16Y Abstract No. 3E u955,293 68 -

370,202 98 Station expenses, Abstract No. 4.1 396,320 22 2,928,080 92 2,977,395 38

164,995 27 Ge8eral charges do No. 5. 197,00 56' 553,392 0 Balance i.. 684,946 56

3,446,942 11 3,638,633 13

34,530 86 Car mileage..... ... ........ .23,708 81

3,481,472 97 3,662,341 94 3,481,472 97 3,662,341 94

THOMAS WILLIAMS,
Chief Accountant and Tra.surer.

MONCTON, N.B., 30th June, 1891.

No. 3.-INTERCOLONIAL RAILWAY.

LOCOMOTIVE POwER-(Abstract No. 1.)

Previous
Year.

$ cts.
10,776 29

244,717 34

496,378 15

52,506 58

262,317 95

40,952 32

36,724 11

1,144,372 74

Mechanical Superintendent's salary, cle

Wages, drivers, firemen and cleaners...

Fuel..... ..... ... ......... . ..

Oil, tallow, waste and small stores.....

Repairs to engines, tenders and engine

Water, including pump and tank repair

Miscellaneous . . ...... .... . .

Yea' ending
30 June,

191.

$ ets.

rks, office and travelling expenses.. 11,851 10

.. .... ... . .. . ....... ..... 274,281 45

.................. >.............. 555,848 04

. .. .... ............ . ..... . 52,172 11

tools.................. 304,550 77

....... ... ..... .... .... .. .... 51,496 55

... .... ........ ... 31,600 30

1,281,800 32

HIOMAS WILLIAMS,
Chiej Accountant and Treasurer.

MONCTON, N.B., 30th June, 1891.
[1891]
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No. 4.-INTERCOLONIAL RAILWAY.
CAR EXPENSES-(Abstract No. 2).

Previous Year ending
Year. 3 gth June,

$ ets. cts.

94,347,36 Repairs to passenger cars ....... ............................... . 102,388 24

25,842 43 do postal, express and baggage cars.. .................... .. .... 24,627 52

259,324 15 do freight cars and vans.. .... ....... .... ............. ... 283,029 80

7,163 87 do snow ploughs and flangers.................... ........ .... 21,181 51

252,602 61 Wages of conductors, train baggagemasters and brakesmen ........ ....... 259,940 94

28,481 87 Oil and waste for packing .... . . . . ......... . ........ . .......... .27,101 53

78,165 24 Small Rtores and fuel........................... .... ...... ....... 64,975 67

22,830 43 Miscellaneous............................. .......... ...... .... 24,967 14

768,757 96 808,212 35

THOMAS WILLIAMS,
MONCTON, N.B., 30th June, 1891. Chief Accountant and Treasurer.

No. 5..-INTERCOLONIAL RAILWAY.
MAINTENANCE OF WAY AND WORKS-(Abstract No. 3).

Previous Year ending
Year. 3Oth .June,Year.1891.

8 ets. $ ets.
7,157 72 Chief and Assistant Engineers, salaries, clerks, office and travelling expenses. 7,864 26

340,790 89 Wages in repairing roadway, fences and semaphores, including new sidings

laid in....... .... .... .. .. . ......... .. ........... ........ 396,937 65

250,089 17 Rails and fastenings, including new sidings laid in ...... . . ... ......... .. 181,364 70

53,517 50 Ties . ... ..... . ... ............... ........................ 45,975 39

171,761 95 Timber, lumber, &v., for repairs to bridges, cattle-guards, sheds, fences,

& c ...... ........... ....... · · · ·- . .-- ... .. ......... .......... . 159,894 31

10,612 69 Repairs to wharves................ ......................... . ..... .. 5,345 04

99,613 51 Repairs to buildings and platforms. .... ... .. ........... ...... .... 68,755 29

13,232 23 Repairs to tools................... .. .. ... ... ... ....... ....... ... . 13,020 80

50,513 23 Clearing ice and snow........ .. ... . . .... ........ ............. ...... 74,055 07

1,324 27 Miscellaneous ............ ...... ....... --- . ..... . ................ 2,081- 17

998,613 16 955,293 68

THOMAS WILLIAMS,
MONCTON, N.B., 30th June, 1891. Chief A ccountant and Treasrer.
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No. 6.-INTERCOLONIAL IRAILWAY.

STATIoN EXPENSES-(Abstract No. 4).

Previous Year ending
Year. 30th June,

r .1891.

$ ets. ets.
Salaries and wages of Station Masters, Agents, Clerks, Telegraph Operators,

Station Baggage Masters, Yard Masters, SwitchmE'n, Watchmen and

284,702 61 Labourers .... ............. .......... . .......... ..... ...... 297,226 60

85,500 37 Fuel, oil, light, stationery, tickets and other incidental expenses...... .... 99,093 62

370,202 98 396,320 22

THOMAS WILLIAMS,
Chief Accountant and Treasrpr.

MONCTON, N.B., 30th June, 1891.

No. 7.-INTERCOLONIAL RAILWAY.

GENERAL CHARGES-(Abstract No. 5).

Previous Year ending
Year. -- 30th June,

$ ets. $ cts.
Chief Superintendent, District Superintendents, Train Despatchers, General

Freight Agent, General Passenger Agent, Clerks, office and travelling

66,074 96 expenses .... .......... ......... ..... ..... ........... .... . 73,338 73

Accounting Department-Salaries of the Chief Accountant and Treasurer,

23,443 42 Traffic Aiditor, Paymaster, Cashier, Clerks, office and travelling expenses 25,248 67

5,318 69 Damages to men, animals and goods. . .. ........................ ... 16,964 06

11,884 81 Ferry servict ... .. . ...... ..... ....... ...... .................... 26,674 42

1,284 17 Telegraph expenses (not including pay to oþerators)...... ............... 1,298 51

42,677 56 Miscellaneous-Printing, advertising, &c. ......... .......... .. ..... 38,901 1)

14,311 66 Agency expenses ... ...... ..................... ... ....... ..... 14,580 98

164,995 27 197,006 56

THOMAS WILLIAMS,
Chie!f Accountant and Treasu rer.

MONCTON, N.B., 30th June, 1891.

[189.1]
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No. 10.-INTERCOLONIAL RAILWAY.

COMPARATIVE STATEMENT of Averages, Year ending 30th June, 1891.

Mileage of railway......................................... ..
Engine mileage. ......... ........ ,. .... ..................
Train do .. ................ . . . . . . . . . .
Car do . . . . . .. . ..

Receipts per engine mile....... .......... ....... ........... Cents..
do mile of railway . .............. .. ........... .Dollars.

Percentage of passenger earnings to gross earnings.... . .............
do freight do do ....... ..............
do other do do ... . . .... ......

Expenses per engine mile-
Drivers, firemen and cleaners' wages ... .. ... ....... ........ Cents.
F uel. . .... ........ .. . ........................
Oil, tallow. waste and small stores ................. .. ........
R epairs to engines..... ........................ ... .... ..........
Water and tank repairs...................... ...........
M iscellaneous.... .. .. . .. . .... ..... . ........ .. ... .....

Total. ........ . ........ ................
Mechanical Superintendent's salary, office and travelling expenses. .........

1891.

1,094
6,080,791
5,027,791

56,492,801

48-96
2,721-57

32-32
62-29
5.39

4.51
9-14

-86
5 01

84
52

20-88-20

Total............ ............ ........ .... . 21-08

Locomotive power per engine
Car expenses do
Maintenance of way and works do
Station expenses do
General charges do

m ile ....... ... ... ..... .....
.. . .... ,..... .......... .

. . .. . . .. .. .. .... .. ....

. . .. .. .... ... ... .......
.. .. ... ............. ......

Car m ileage........ . ...... .... ....... ... ... ..... . ......

Total per engme mile...... .. .. .............. . .

Locomotive power per train mile ................ ..............
Car expenses do .... .... ...................
Maintenance of way and works do .. ... ......
Station expenses do ..... .... ..... ..............
General charges do ..... . .... ..... .. .. ....

Car mileage.... ............ . . ... ... .......... ..... ..... ......

Total per train m ile..... .............. ... . .........

Working expenses per mile of railway..... .......... .... .... Dollars.

21'08
13-29
15-71
6-52
3·24

59-84
-39

60-23

25.49
16'08
19·007-88

3-92

72-37
.47

72-84

3,347-66

MONCTON, N.B., 30th June, 1891.

THOMAS WILLIAMS,
Chief Accountant and Treasurer.

[1891]
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1890.

894
5,895,369
4,929,770

58,966,695

49-67
3,275 25

29 19
65-81

5-00

415
8-42

'89
4-45

-70
-62

19-23
18

19.41

19-41
13-04
16-94
6-28
2'80

58·47'58

59·05

23·21
15·59
20'26
7-51
3.35

69 92
'70

70-62

3,894-26
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INTERCOLONIAL RAILWAY,
CHIEF ENGINEER's OFFICE,

MONCTON, N.B., lst October, 1891.

SIR,-I have the honour to submit my report of the Engineering Department for
the year ending 30th June, 1891.

TRACK.

The mileage of the main line and branches maintained under my charge has been
increased from 894 to 1,048 miles by the addition of 67 miles completed between
Oxford Junction and Brown's Point, and that portion of the line extending from New
Glasgow to Mulgrave and reported on separately last year under the head of the
Eastern Extension.

A branch of 5 miles has also been completed between Pugwash Junction and
Pugwash.

During 1890, 16J miles of steel rails, weighing 56 lbs. to the yard, were replaced
with rails weighing 67 lbs. to the yard.

TIEs.

During the year 215,086 ordinary ties and 68 sets of switch ties were renewed.

BALLASTING.

About 174,400 cubic yards of ballast were used during the year throughout the
whole line. The expenditure for the service was $55,310.46.

SEMAPHORE SIGNALS.

Thirteen new semaphore signals were put up during the year, and a large number
were overhauled and put in good repair.

SIDINGs.

During the year 10,529 feet additional siding accommodation has been provided to
meet the increased traflic developed throughout the line.

FENCING.

One hundred and two miles of new barbed wire and woven wire fencing were
erected during the year and a large quantity overhauled and repaired. The expendi-
ture for fencing during the past year amounted to $50,236.65.

SNOW SHEDS AND SNow FENCES.

One thousand four hundred and forty lineal feet of snow shedding was built on
Northern Division No. 3, and a large quantity overhauled and repaired on this division
and other parts of the line ; 84,249 feet of snow fencing was renewed, and a large
quantity overhauled and repaired.

WHARVES AND TRESTLES.

At the Deep Water Terminus, Halifax, 120 feet of the old hemlock· trestle approach-
ing the coal shed was renewed.

The south side of the Deep Water Terminus wharf was planked, and many of the
caps renewed.

At Truro the coal shed trestle was renewed.
Necessary repairs were made to Maitland siding wharf.

At Moir's Mills necessary repairs were made to the trestle.
At Mulgrave the west side of the wharf, which was damaged by fire at the time of

burning of the SS. " Norwegian," was repaired, and a large portion of the planking of
the wharf renewed

At Antigonish the coal trestle received temporary repairs.
[1891] 49
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At Pictou Landing some stringers were put in new west wharf, also a few fender
piles.

Some slight repairs were also made to covering of wharf.
The corner of the old wharf damaged by 8. " Stanley " was repaired, and the wing

of old shed was taken down and the lumber used for snow fencing.
At Dorchester a new top was put on the old wharf 200 by 72 feet, and the cribwork

repaired.
At St. John the top of ballast wharf was raised and levelled.
At Dalhousie a number of the mooring posts were renewed. The top of wharf

was also overhauled and thoroughly repaired.
At Rivière du Loup and St. Charles necessary repairs were made to the coal

trestles and sheds. Necessary repairs were made to the wharves at Lévis and Pointe
Lévis.

BUILDINGS AND PLATFORMs.

At North Street Station a.roon 12 by 6 feet was made for the Post Office Depart-
ment in which to store the mails. The exterior and interior of station building was
painted.

A new approach 230 feet long by 26 feet wide, was built to accomnodate teams at
the freight shed at the Deep Water Terminus.

At Richmond a coal shed 60 feet long by 16 feet wide, with 12 feet posts, was
erected for the use of the Canadian Pacitic Railway.

The roof of cattle shed received a coat 'of paint.
At Princes Lodge the platform was renewed.
At Bedford the roof of freight shed and one side of station roof was re-covered with

metallic shingles. Necessary repairs were also made to the Intercolonial Railway
dwelling at this station.

At Windsor Junction the roof of freight shed was're-shingled with metallic
shingles.

At Dunn's Crossing, two miles south of Shubenacadie, a new milk platform was
erected.

At Stewiacke a new platform 200 feet long was provided.
At Alton a new tool house was erected for the section foreman.
At Brooktield a new loading platform 200 feet long was erected.
At Truro necessary repairs were made to the station and freight house. The

exterior and interior of the station building was painted. Repairs were made
to the walls of engine house where damaged by a locomotive, also to the pit timbers
and floor.

At Johnson's a new chimney was built.
At Valley a new loading platform 60 feet long was erected.
At Riversdale the dwelling for agent was clapboarded, the roof re-covered with

metallic shingles, and repairs made to chimneys of station. The building was also
painted.

At Lansdowne the roof of station was recovered with metallic shingles.
At Glengarry the station was painted.
At New Glasgow a part of the north corner of the station was taken down and

rebuilt, and the doors of station and freight shed repaired. The passenger platform,
160 feet long by 10 feet wide, was renewed. The baggage room received a coat of paint.

At Pictou Landing new end sills were put under station, and building overhauled,
repaired and painted. The old station platform was removed, the ground levelled off,
and covered with cinders.

At Pirate Harbour the engine shed and coal shed were overhauled, repaired and
painted with two coats of fire-proof paint.

At Harbour au Bouche necessary repairs were made to the station, and a loading
platform, 64 feet long and 9 feet wide, erected for loading and unloading freight at the
siding.
50 [1891]



55 Victoria. Sessional Papers (No. 9.)

At Tracadie one side of the roof of station was renewed with metallic shingles, and
painted. A well and punp were also provided at this station.

At Afton the walls of the station were re-shingled.
At Baytield Road a new hardwood floor was laid in the agent's office.
At Heatherton the east end of station was clapboarded and other necessary repairs

made, and the station painted.
At Pomquet a well was dug and a pump provided for the use of the station agent.
At South River the east end of station was clapboarded and station painted. A

well was provided for the use of the station.
At Antigonish a new baggage room, 15 by 20 feet, was erected, and the room

formerly used for baggage in station has been converted into a ladies' waiting room.
The windows in roof were overhauled and repaired. The dwelling apartments of station
were also overhauled and repaired inside, and painted: other necessary repairs were
made to -buildings. The freight shed also received repairs. A good water supply for
the stations and trains, and for protection for the buildings, etc., was provided at this
place by an agreement with the town authorities.

At Murphy's Crossing, 2 miles west of Antigonish, a new platform, 100 feet long
and 10 feet wide, was erected.

At James River the west end of station was clapboarded and other necessary
repairs made, and the station painted.

At Marshy Hope the roof of station was covered with metallic shingles and painted.
At Avondale the station was overhauled and repaired and the platform extended

64 feet.
At Merigonish the roof of the station was covered with metallic shingles and

painted.
At Stellarton the roof of engine shed was repaired, and the general waiting room,

ladies' waiting room and stationmaster's office painted.
At Westville the interior of station received a coat of paint and the ceilings were

whitewashed. The baggage room was also painted and the platform repaired.
At Sylvester necessary repairs were made to the platform.
At Loch Broom the outside of station was painted.
At Brown's Point a platform 200 feet long was erected.
At Pictou the exterior and interior of station was painted and the ceilings white-

washed. Necessary repairs were made to the doors of engine shed.
At River John repairs were made to the platform.
At Ross' Road siding a new flag-station was erected and the cattle-guards repaired.
At Pugwash Junction a roof was put on the temporary tank house.
At Pugwash Station a new roof was put on the baggage room, to replace the one

destroyed by a heavy storm.
At Oxford Junction a door was made in the coal shed, and the floor overhauled

and put in good repair.
At Belmont a new floor was put in the kitchen and the roof covered with metallic

shingles.
At Westchester a new loading platform 65 feet long was built.
At East Mines a new kitchen was erected for the accommodation of the agent.
At Londonderry an addition was made to the freight house to meet the increased

traffic.
At Springhill Junction the floor of coal-delivery shed was raised and necessary

repairs made to the tank house. The baggage room, waiting rooms and office were
painted.

At Athol necessary repairs were made to the roof of station buildings.
At Maccan the waiting room received a coat of paint.
At Amherst a new hardwood floor was put in freight office, and other necessary

repairs made. The exterior and interior of station building was painted.
At Aulac the roof of station was re-covered with metallic shingles and painted, a

new loading platform, 104 by 24 feet was erected, and the station platform rebuilt.

9- [1891] 51
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At Rockland the station building was raised and necessary repairs made to
foundation.

At Painsec the station building received a coat of paint.
The platforms at the following stations were overhauled and repaired :-DeBert,

Belmont, Londonderry, Wentworth, Greenville, Thompson, River Philip, Salt Springs,
Spring Hill, Nappan, Amherst, Rockland, College Bridge, Memramcook and Painsec.

At Moncton an addition was made to the freight shed of 130 feet, to meet the
increased traffic, at a cost of $1,745. Some alterations were made in the basement
vaults of general offices.

At Penobsquis the roofs of station and freight house were re-covered with metallic
shingles, and a new platforn was erected. The station house roof was painted.

At Sussex the roof of freight shed was covered with metallic shingles and painted.
At Apohaqui the freight shed roof was re-covered with metallic shingles.
At Norton a new floor was laid in the waiting room, and a new top put on the

loading platform. The roof of freight shed was painted.
At Bloomfield the station and office were sheathed, and a new platfori erected.

The interior of office was painted.
At Hampton the station building and freight shed was painted.
At Nauwigewauk two new sills were placed under the station and a new floor put

in office. A new loading platforn (of crib wharfing), 94 feet long, was also erected.
At Quispamsis the station and office were sheathed, and the woodwork of interior

painted.
At Rothsay the station and office were sheathed and an addition of 100 feet made

to the platform. The stationmaster's office and waiting room received a coat of paint.
At Riverside the station building was raised, and necessary repairs made.
At St. John necessary repairs were made to the roofs of train shed, freight sheds

and tin shop. Ten ash-pits were rebuilt in the round house and the floor repaired. The
floors in the New Brunswick freight shed were raised and levelled, also necessary repairs
were made to the floors of train shed and coal sheds. A new platform was put up for
the exhibition building, and a watercloset placed in the freight shed.

At Berry's Mills a new cattle peir was erected, and the roof of section foreman's
house re-shingled.

At Birch Ridge siding a new flag station and platform were erected, to replace
those destroyed by fire.

At Harcourt the roof of freight shed was re-covered with metallic shingles, and
painted. A new coal shed and cattle pen were also erected at this place.

At Trent Junction a temporary platform was efected, to replace the one destroyed
by fire.

At Rogersville the roof of tank house was re-shingled.
At Barnaby River the roof of tank house was re-shingled.
At Acadieville a new loading platform was built.
At Newcastle twenty-five squares of metallic shingles were put on the roof of

station building. Necessary repairs were made to the floors and pits of round house,
and ten new smokestacks were put on this building. A buffer was put on the coal shed,
and a new chimney provided for the blacksmith's shop.

All station and other platforms between Moncton and Newcastle received repairs
where necessary.

At Beaver Brook necessary repairs were made to the station.
At Bartibogue two new doors were provided and other needed repairs made.
At Red Pine a new door was put in station building, and roof and sides of build-

ing repaired where necessary. The station platform was also repaired.
At Gloucester Junction some slight repairs were made to the gutters of windows

on roof'of station building.
At Bathurst a new floor was laid in the station and the doors of baggage room

repaired.
The freight house platform was repaired and the tank house painted. Water was

put into the station agent's dwelling apartments.
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At Petit Roche necessary repairs were made to the station and storn windows
provided. The freight house platform was repaired.

At Belledune storm windows were provided for the station, the platform repaired
and the tank house painted.

At Jacquet River repairs were made to the roof and doors of station building and
freight house, and the coal shed and tank house painted. The platform was extended
150 feet.

At New Mills the floor and doors of freight house were repaired and necessary
repairs made to the platform.

At Charlo necessary repairs were made to the station building and the tank house
painted.

At Eel River the station agent's office and waiting room were sheathed.
At Dalhousie Junction the tank house was painted.
At Dalhousie the roof of engine house was repaired.
A passenger platform, 50 feet long and 10 feet wide, was erected at Green Point,

and another one of similar dimensions was put up at Hodgins' Siding.
At Campbelrton an addition was made to the ice-house, and the old part repaired. A

new baggage roomu, statign coal shed and iron store were provided: new floors were also
laid down in the dwelling apartments of stationmaster.

The roof of station building was re-covered with metallie shingles.
Necessary repairs were made to the station building, carpenter's shop and coal

shed ;, a new hoisting winch was put in coal shed. Repairs w'ere also made to the ladies'
watercloset.

At Metapedia some changes were made in the interior arrangements of the office,
and the wood was painted; a new hardwood floor was also put down. The freight
house platform was rebuilt.

At Causapscal a new foundation of cedar was put under the station, and new
windows put in section foreman's house.

At Amqui the freight shed was repaired. The interior of station, roof of freight
shed and watercloset were painted.

At Sayabec the round house received necessary repairs.
At Little Métis new hardwood floors were laid in the stationimaster's office and

waiting room, and repairs made to baggage room.
At St. Octave a kitchen was built, and new liardwooid floors laid in agent's office

and waiting room. Necessary repairs were also made to the freight shed. The interior
of station building, coal shed and roof of freight shed were painte(d.

At St. Flavie the roof of station was painted.
At Rimouski a new cattle-guard was put in.
At St. Simon a new platform was erected.
At Bic the roof of station was painted.
At Trois Pistoles the interior and exterior of station building was painted. The

roof of restaurant also received a coat of paint.
At St. Eloi the roof of station building was painted.
At Isle Verte the roof of station was re-covered with metallic shingles and painted.

A new platform was provided.
At St. Arsene a new station platforn was built.
At Cacouna a new station platform was erected.
At Rivière du Loup a new pit was put in the round house and necessary repairs

made to the floor of machine shop. A part of the old coal shed was taken down and
repairs made to the remaining portion of shed. The station building, baggage and read-
ing rooms, and house occupied by mechanical foreman, were painted.

At St. Paschal and Ste. Anne the roof of freight sheds were re-cover.ed with
metallic shingles and painted.

At L'Islet necessary repairs were made to the station platfori.
At Cap St. Ignace the freight shed and waiting room of station were painted.
At St. Thomas and St. Charles the waiting rooms were painted.
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At Chaudière new floors were laid in the station building and the roof re-covered
with inetallic shingles. Repairs were also made to the tank building. The station agent's
dwelling and baggage roon were painted. The old engine house at this station was
repaired and used as a covering for the track scale.

At Lévis new doors were provided for the freight shed and a new loading platform
erected. The baggage room was repaired where damaged by fire, and painted; new
floors were put in the kitchen and pantry of the the resturant and the coal shed received
a coat of paint. The pontoon was also caulked and painted.

At Quebec a new baggage shed was erected and the waiting roon painted.

, BRIDGE AND CULVERTS.

At Water street, Halifax, the flooring of the overhead bridge was renewed with
6-inch timbers.

At Richmond a hemlock sewer, 160 feet long, was renewed with cedar.
Near Wellington a new culvert, 56 feet long, of 18-inch terra cotta pipes, with end

walls of masonry, vas put in to drain a field filled by the obstruction of the original
passage through large rocks in the bottom of the embankment.

At Elmsdale the culvert in the yard was extended about 16 feet, to provide for an
extension of the siding which was made at this place.

At Milford a pair of wooden stringers were taken out and replaced with a pair of
rail girders. A standard top was put in the new girders.

An old 2 by 6 box culvert, broken down at that place, was renewed.
At Rawdon River the girders of the bridge were lifted up and new stone bridge

seats provided, which was done to obviate necessity of renewing the longitundial strin-
gers. A cedar box culvert was put in to drain a pond that had accuniulated on the north
side of the embankment near Rawdon River.

East of West River the wooden stringers of two 15-feet bean culverts were
replaced with iron rail girders, fitted with standard tops and guard-rails.

At Mulgrave Road the wooden structure carrying the track over that road was
replaced with a pair of iron girders.

At South River a pair of wooden stringers, 17 feet long, were replaced with iron
rail trusses.

A number of the trestle bents of the pile trestle bridge near Pomquet were badly
damaged by ice last winter, and it was necessary to renew then.

At Marsby Hope a 24-feet wooden trestle was renewed.
The stone abutnents of Sutherland's River bridge were overhauled and repaired.

One of the abutnents of this bridge was considerably damaged by a heavy storm in
December last ; a portion of the abutment was taken down and rebuilt on a new
foundation.

Necessary repairs were inade to the trestle bridge at Loch Broon and Broom's
Point, which were considerably disturbed by a severe storm in December last.

Ten open culverts between Truro and Painsec were provided with standard
floors and iron guard-rails.

The masonry culverts at Westchester and Brown's Brook were renewed, the stone
used originally having fallen to pieces.

A gang of masons were engaged three months on the division between Truro and
Painsec, overhauling, pointing and repairing the masonry of culverts and bridge.

A cedar box drain 220 feet long was put in to drain the track scale at Chaudière
curve, and one 400 feet long was put in at the west end of Chaudière yard to drain the
sidings on the south side of the yard.

A cedar box drain 300 feet long was put in at Lévis yard.
The following bridges were painted in whole or in part as shown:-

Government steel bridge, St. Joseph .Ties only. North River bridge ................ Ties only.
St. Joseph steel bridge do . do Petitcodiac River bridge ......... Iron and wood.
Isle Verte bridge .... ....... ..... do Salmon do .... .... Ties only.
Small bridge near Isle Verte ........ Iron and ties. Passekeag bridge.. ......... .... do
Trois Pistoles bridge. .. . . . . .Iron only. Gallagher*s do ....... -. . ... do
Snall bridge near Trois Pistole.... Iron and ties. Secord's do .... ............. do
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Grand Bic bridge ............ .... Iron and ties.
Bic bridge.... .................. do
Small bridge near Bic ... .... ... do
Rimouski bridge. . ..... ......... Ties only.
St. Pierre River bridge ............ Iron and wood.
M ill Stream........ ...... ..... do
New iron work of Restigouche bridge. One coat.

do Miramichi bridges. do
Overhead bridge, Derby Junction... do
1st crossing Barnaby River .... .. Iron and wood.
2nd (o do .... .... Ties only.
3rd do do ......... do
Kouchiboguacis River bridge.... .... do
North Branch, Coal Branch bridge.. do
South do do . do
Richibucto River bridge. .......... do
Buctouche do ........... do
North Branch Cocaigne bridge ...... do
South do do ...... do

A. 1892

Stanley street bridge, St. John
(overhead)... .................. One coat.

Wall St. bridge, St. John (overhead). do
Dorchester street bridge, St. John

(overhead).... ................ do
Sackville street bridge. ......... Iron and ties.
Overhead bridge atLawrence ..... One coat.
River Philip bridge....... ........ Iron and ties.
Greenville do .. .. ......... do
Folly River do ....... ..... .Iron only.
Ingonish do ............... do
Stewart's do ...... ........ do
12 spans rail girders between Truro

and Enfield ................ .do
Canal bridge........ ............. do
Rawdon River bridge ....... ...... do
Beaver bridge ... . .............. .Iron and ties.
Dartmouth Road bridge . ......... do
East River bridge.......... ... .. .do

The roof trusses and other iron work of the following buildings were scraped and
painted :

Hadlow engine house.
St. Flavie do
Newcastle do

Truro engine house.
St. John train shed.

Additional lateral bracings were put on the following bridges:

Causapscal bridge . ...... ...... 3 spans 100 feet.il North River bridge, Truro ...... 2 spans 100 feet.
Red Pine do ... .... ..... 3 do 40 do H Salmon do do ...... 3 do 100 do

The following bridges were thoroughly overhauled and all loose rivets replaced

Causapscal bridge . ........ .... 3 spans
Gihnour's Brook bridge ........... 1 do
Gordon's do 1 do
Red Piie bridge .......... . . .. 3 do
Sackville do ........ ..... 3 do

100 feet. North River bridge, Truro....... 2 spans 100 feet.
60 do Salmon do do ....... 3 do 100 do
40 do Rawdon do ... ........ .3 do 26 do
40 do Riversdale bridge.......... .3 do 40 do

160 do 1

The following deck bridges were raised 18 inches and placed on new stone bridge
seats. This was done to avoid using longitudinal timbers on the decks.

These sanie bridges were provided with standard floors of Georgia pine and iron

guard-rails :

Trois Pistoles bridge .............
Grand Bic do ....... .. ..
North Branch Charlo bridge ......
South do do
New Mills bridge ............
Benjamin River bridge .... ......
Elm Tree bridge ............ ...
Ni adoo do .. .... ... .. ..
Mi l Stream (Beresford) bridge .
Grant's Brook bridge ............

5 span.
1 do
2 do
2 do
2 do
3 do
1 do
1 do
1 do
1 do

100 feet.
80 do
50 do
50 Jo
80 do
50 do
80 do
80 do
80 do
80 do

Tête-à-Gauche bridge .......... 5
Littl? River do ........... 1
Bartibogue River bridge .. ..... 1
2nd crossing Barnaby River

bridge ........................ 1
3rd crossimg Barnaby River

bridge ........................ 1
Kouchibouguacîs River bridge ... 1
Richibucto do do . ... 3
North River bridge ............. 1

The following bridges were provided with new standard floor of Georgia pine and

iron guard-rails :

St. Pierre River bridge . . . . . . .
Otter Brook do ..........
Gilmour's do .........
Morton's Millrace bridge .......
Jacquet River bridge ..... ......
Red Pine do ...... .. .
lst crossing Barnaby River bridge
Buctouche River bridge ..... ...
North Cocaigne . do .........
South do do ..... ...
Peticodiac River do .........
Holmes' Brook do ........
Hayward's Brook do .........
Stone's do do .........
Secord do do .........
Salmon River(near Sussex)bridge
Peuobsquis River bridge ........

1 span.
1 do
1 do
i do
3 do
3 do
1 do
1 do
1 do
1 do
2 do
1 do
1 do
1 do
1 do
2 do
1 do

feet.
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do

Sproul's Brook bridge .........
Jones Meadow Brook bridge...
Memramcook River do ...
Rail girders near Calhouns ....
Skurg's Culvert........ ....
Keillar's do ....... ........
Rail girderson Dorchester grade.
Nappan bridge..........
Greenville do ...... ........
MudCreek do ...............
Bible Hill do ...........
Rail girders (Johnston's) ... ...

do near Elmsdale....
Rawdon River. ........ ......
Pomquet Howe truss bridge....
Black River bridge..... .....
Dewars bridge.................
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span. 100 feet.
do 60 do
do 80 do

do 80 do

do 80 do
do 80 do
do 50 do
do 50 do

1 span.
1 do
1 do
2 do
1 do
1 do
2 do
1 do
1 do
1 do
1 do
2 do
2 do
3 do

feet.
do
do
do
do
do
do
do
do
do
do
do
do
do
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The old wooden Howe truss bridge at Rivière du Loup (3 spans of 100 feet each)
was replaced with a new lattice street bridge of 3 spans of the same length, at a cost of
$23,900.

The steel trusses were 13 feet shallower than the old wooden trusses, and this extra
height was made up by carrying the piers and abutments up with concrete, which to
date has proved very satisfactory.

An old overhead wooden trestle bridge at Durlotte's Crossing, near Jacquet River,
was replaced with an iron span and stone abutments at a cost of $1,400.

Throughout the line 15 spans of wood, varying in length from 10 to 20 feet, were
replaced with old rail girders provided with standard top.

3 by 5 angle iron was provided for the guard-rails on the Miramichi and Resti-
gouche bridges. Chock blocks were also put in between the ties throughout the length
of these bridges.

tÇith a very few exceptions, all open culverts and bridges are now covered with
ties placed 4 inches apart, with chocks the full depth of the tie placed between thein,
securely spiked to the side of the tie, and iron guard-rails laid throughout, and for
some distance beyond the ends of each bridge or culvert.

One of the piers of Mill Creek bridge, near Campbellton, was repaired by casing it
with concrete.

A gang of masons was engaged on each division overhauling, painting and repairing
bridges and culverts where necessary.

Contracts were let for the following steel girders which were necessary to strengthen
and replace a number of bridges between Rivière du Loup and Hadlow, which are con-
sidered too light for the traffic carried over them

12 pairs 44 feet steel plate girders.
2 do 54 do do
8 do 64 do do

102 rolled beans.
A new plate girder was put in at St. Romuald, near Etchemin, to strengthen a light

pair of girders of 24 feet, at that place.
Necessary repairs were made to the iron bridge at St. Joseph, damaged by the

derailment of passenger train at that place on the 18th of December last.
The Howe truss spans of Barney's River and Murphy's, near Antigonish, were

renewed with steel girders of 60 and 70 feet spans respectively.

GENERAL.

The masonry foundation of the track scale at Chaudière was taken down and
rebuilt.

About 200 pairs of old spruce and hemlock cattle guards have been replaced with
the standard cedar guard now used throughout the line.

A number of pairs of iron surface guards have been given a trial at a number of
places throughout the line. They have not proved satisfactory, as they have failed to keep
the cattle off the line.

A wooden turntable, 27 feet long, was put in at St. Thomas, to be used for turning
snow ploughs in winter. The bulk of the snow on the Rivière du Loup division falls
west of St. Thomas, and by having a turntable at this point the extra run between St.
Thomas and Rivière du Loup is avoided.

The Semaphore signals, switch, stands, ladders and sign-board crossings were
thoroughly overhauled and painted where necessary.

A new dredging plant has been obtained, and used in cleaning and deepening the
docks at Halifax, Pictou Landing and St. John. The plant consists of a 15-ton steam
crane, a Wild's patent grab bucket, 2 scows for carrying the steam crane and 4 dump
scows for the dredged material. This work was continued steadily throughout the
working season at a large expense. The steam crane above referred to was one of two
imported some three years ago for handling the heavy freight at the Deep Water
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Terminus, Halifax. One has been found sufficient to meet the requirements of the
business.

I have the honour to be, Sir,
Your obedient servant,

P. S. ARCHIBALD,
Chief Engineer.

D. POTTINGER, Esq.,
Chief Superintendent Intercolonial Railway,

Moncton, N.B.

INTERCOLONIAL RAILWAY OF CANADA,
OFFICE OF THE MECHANICAL SUPERINTENDENT,

MONCTON, N.B., 30th October, 1891.

SIR,-I beg to submit for your information the following statements of the opera-
tions of the Mechanical Department for the year ending 30th June, 1891.

A.-Statement showing the number of locomotives and various classes of cars.
B.-Statement showing the locomotives and car mileages, and the average number

of passenger and freight cars hauled per mile run by engines.
C.-Abstract of locomotive returns.
D.-Statement of the cost of locomotive power for each month during the year.
E.-General statement of the expenses of the Mechanical Department.
Previously to this year the accounts of the Oxford and New Glasgow and Eastern

Extension were kept separately, and the rolling stock did not appear in the annual
statement.

On lst July, 1890, the following engines and cars were transferred to this railway,
viz:-Eighteen locomotives, 7 first-class cars, 13 second-class cars, 4 postal cars, 6 bag-
gage cars, 175 box cars, Il cattle cars, 220 platform cars, 150 hopper cars, 8 vans, 2
snow ploughs, and 2 flangers.

In November last the railway commenced to operate the Cape Breton Railway,
and 8 locomotives, 5 first-class cars, 6 second-class cars, 3 postal cars, 3 baggage cars, 100
box cars, 20 cattle cars, 176 platform cars, 4 vans, 2 snow ploughs and 2 flangers were
transferred to the Intercolonial Railway.

Four new locomotives were purchased and charged to revenue.
Two new boilers, 7 new cabs, 10 new cylinders, 20 new smoke-box extensions, 169

driving tyres, 2 new tenders complete, 6 new tender frames and 2 new tender trucks
were supplied.

New driving wheels were put under 6 engines, changing them from 61 inches to 69
inches diameter, to make them suitable for passenger service.

Three new parlour cars were purchased at cost of capital.
Five first-class, 2 postal and smoking, 1 baggage and express, 62 box, Il cattle, 157

platform, and 10 20-ton coal cars were rebuilt.
One hundred and fifty-nine old gondolas were replaced by 139 20-ton flat cars, and

50 6-ton hoppers.
Three ordinary and 4 wing snow ploughs were also rebuilt ; 4 wing and 1 common

snow plough received heavy repair, almost amounting to rebuilding ; 2 parlour, 13
sleeping, 43 first-class, 15 postal, 24 baggage cars and 37 vans received heavy repairs
and were thoroughly renovated.

Thirty-seven freight cars were strengthened so as to enable them to carry loads of
34,000 pounds, instead of 24,000 thousand pounds.

Two hundred and eleven freight cars had very heavy repair, and upwards of 6,000
cars passed through the shops, receiving more or less heavy repair.

Steam-heating devices were supplied to 6 sleeping, 5 parlour, 14 first, 21 second,
8 postal and 9 baggage cars.

Electric light was applied to 1 car.
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There are now 165 cars steam-heated, and 82 lighted by electricity.
Up to end of this year steam-heating appliances had been applied to 52 engines.

WATER SERVICE.

Trestle under tank at Halifax repaired. Moncton reservoir cleaned and 763 feet
of cast iron pipe laid, and new water crane put up.

Newcastle--New trestle under tank.
Jacquet River-New trestle and reservoir cleaned out.
Causapscal-Three hundred and fifty feet of 3-in. galvanize.d iron pipe laid.
St. Luce-The tank at this station having become useless, a tank was taken from

Bathurst and erected in its place.
Metapedia-Old tank taken from St. Fabien and erected here.
St. Valier-Put up temporary tank and erected house over it, using a steam pump,

the old tank and pump having become useless.
Pictou Landing-Water supply here was thoroughly repaired.
Indiantown Branch-Hoops reset.
The following tanks have been painted during the year : -Stellarton, Thomson,

Bayfield Road, Pictou, Antigonish, Piedmont and Indiantown.
Ten new tanks spoken of in last report have been completed.

I have the honour to be Sir,
Your obedient servant,

H. A. WHITNEY,
Mpchaqnical ,Supejrin tendent.

D. POTTINGER, Esq.,
Chief Superintendent.
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E.-INTERCOLONIAL RAILWAY.

GENERAL STATEMENT of the Expenses of the Mechanical Department, for the Year
ending 30th June, 1891.

The miles run by trains.. ......... ......... .... ...... .. ... . ............. 5,027,791

d:> engines . ............ .. ........ ........ ..... ...... .... ..... 6,080,791

do cars ..... ...... .. ..... · .......... .... ... . .... ....... . 56,492,801

d. slow ploughs..... .... ...... ... ... ...... .. .... .. ..... ..... 79,216

$ ets.
The cost of locomotive power ............... ........... .......... . . ... ..... 1,281,800 32

Thte cost of car repairs:

Repairs to passenger cars ..... .. ...... ........................... ....... 102,388 24

do postal, express and baggage cars........ .. ..... ............... 24,627 52

do freight cars and vans... .. ........... . ........... .. .... ......... 283,029 80

Oil and waste for packing ....... ....... .... .. ..-.... .. ..... 21,181 51

Miscellaneous ....... ............................ .. ............. ... .. .. 27,101 53

Total cost of car expenses ........................... 458,328 60

The cost of locomotive power per 100 miles run lby trains. .. .. ........ ... ..... .. 25 49

do do do engines..... .............. ... ...... 21 08

do do do cars.................... . ......... 2 27

The cost of repairs to cars and ploughs per 100 miles run by trains. .............. .... . 9 12

do do engines............ ....... .............. 7 54

do do cars........ ..... ... ......... .......... 0 81

The cost of oil and waste for packing per 100 miles run by trains...... ... ...... ..... .

do do do engines...... . ............

do do do cars and ploughs...... ........

The cost of repairs to cars per 100 mile run by them:

do passenger, per 100 mile run by them...... . ................

do express and baggage, per 100 mile run by thei...................

do freight cars and vans do

do plaughs and flangers do

J. SUTTON,
Mechanical A cco

MONCTON, N.B., 30th June, 1891.
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INTERCOLONIAL

RETURN of Accidents and Casualties which have occurred in Canada on the

No. Description
of of

Trains. Train.

Express.......

Freight ..........
Express ..... ....

Freight . .... .

Light engine......
Working .........

.... ... Shunting ....

1890.

July 1..

do 2..
do 4..

do 5..

do 6..
do 10..

do 11..

7.35

21.10
15.00

20.00

9.45
17.45

9.20

23 10

Time
Date. of

Day.

D. McQuarry........
J. Craigie ..... ......

N. Merrill... .....
E. Bowser..... .....
.. ... ... ,. ............
J. Sproul...............

T. McDermott . .....

J. B. Pollock ...........
W. Bovard ..........
J. Paradis..............

J. M illican .............

E. Camire ....... ...

G. A. Kentley...... ...
R. Wilson .......... ..

M. O'Brien..........
Jno. Gratten.........
W . G. Bell. . .. ......
J. Phinney ............
F. W hitney.............

J. McGuiggan..........

R. W ilson............
F. H. Moore.... ....
L. Boulet.......... ....

R . Carr. ... ...........

O. Brock.. .. .......

Special..
16

26

45

34

33

Special..

do

do

9
16

Special..
do

8

Special..

do

Special..

26

50

Special..
do

Special.

Name of Conductor. Name of Driver.

A. Rainnie . .......... J. Stewart.... ........

James Card.. ... ..... Geo. Speer .............
Geo. C. Dividson.. .. J. McEachetn ... ....

C. H. Bass ... . .... Jno. Stewart ... .....

..... .. .. ...... Ben. Cooke.............
E. Bowser . ....... .... R. H. Coggin .. .. .....

J. Keys . ............. W. Appleton........

J. Mclntosh.... ...... D. Duncan . .. .......
J. Craigie . ........... J. J. Ferguson..... ..

... . . ... . . ... .... .... . ...........

W. Gunn.... .......... John Ross..... ......

Louis Couture ........ ID. Jolivet......... ...
... J. Coté. .............

A. Olive ............ J. Morton.... . ......

G. Walker ............ .- Cameron........

E. Bowser .......... E. Kean...............

John McDonald ... .... J. H. Campbell..... ...

C. H. Bass ....... .. .. C. Langley .............

2

Special..

Special..

Special..

Freight ..... ....
do .. ....

Express.......

do .... .....
Shunting..... ...
Express ..... ....

do ..........

Working ..... ...

Freight .. ......

Passenger .......

Express .......
Freight

Shunting..... . .
Freight ..........
Working . .......
Shunting.........
Express .......

Working ..... ...

Freight ... ......
Shunting.. ......
Working . .......

Express .... ....

Freight .... . ..

do ......
do ......

Shunting.........
do ........

Freight ... ....

Freight.......

108

34
26

182

135
186

36

123
16

57

45
18

148

161

179

167

92

152
8

99
39
40
87
65

182

136
186

3

69

21

155
167

18
18

119

49

J. Carroll........... .. Jas. Cooke....
A. . Grrant.... .. ... J. H. Campbell.. ......

.. .... ...... J .C oté... .............
...... .. .. ..... .. . d o .. ... .. .. ......
J. G. McNaughton...... J. W. Welling.... .....
...... .. .... .......1. . . .... 1 .. ......
G. A. Chesley .. :. ..... S. Watson.............
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23..1........
do
do

do

do

Aug.
do
do

do

do

do

do

do
do

do
Sept.

do
do
do

25........

26.. 21 55

1.. 13.40
.. 15.30

6.. 24.50

8.. ......

11.. 10.00

12.. 13.00

16.. 22.15

23.. 23.45
24.. 2.07

27.. 2.10
8.. 20.30

10.. 15.12
13.. 11.30
13.. 16.40

14.. 18.50

19.. 3.45
20.. 11.50
27.. 14.45

29.. 14.25

1.. 9.15

3.. 7.50
4.. 16.10

4.. 10.30
13.. 15.30
18.. 15·25
22........
24.. 12.30
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RAILWAY.

Une of the Intercolonial Railway during the Year ended 30th June, 1891.

Place Naine Whether Particulars Extent Verdict
of of Person Passenger or of of of Coroner's

Accident. Injured. Employé. Accident. Injury. Jury.

Torryburn .... . Thos. Fleming.. Passenger.. Junped off train while in Foot injured ...
motion.

Beaver Brook ... Geo. Speer.. ... Employé ... Gauge glass broke........ Hand scalded ...
Near Mulgrave . John alsh .... Passenger . . Fell from train while in ,Slightly injured.

motion.
Calhouns........ John McLeod... Employé ... Struck on head by stone do

thrown at train.
Truro yard . ... Arthur Purdy.. do ... Fell from tender of engine Nose injured....
East J ac q u e t Félix Legouff... do ... Jumped from train while Slightly injured.

River. in motion.
Richmond ... .. Albert Stone.... Neither ..... Fel while getting on cars Arm broken . .. .

in motion.
West River.. .. J. McIntosh. .. Employé ... While coupling .......... Slightly injured.
Sackville.. . J. Craigie . ... do ... Slipped when getting onRib broken .....

van.
Beaver Brook ... M. Power .... . do ... While assisting to work'Fingers bruised..

hand car.
Stewiacke ...... Thos. McGrath.. Passenger . . Jumped off train while in Foot erushed ....

motion.
East of H. Simon - Basse (boy). Neither. . do do .. Fatal . ........ Accidental.
Moncton. .. E. Harvey ..... Employé ... While coupling ....... 'Finger crushed..
New Mills .... F. Dixon ... .. . do ... Slipped and fell when Knee injured...

gettmg on train.
West of Meta- John Dell .... Passenger .. Fell off train while in'Seriously injured

pedia. motion.
Jacquet River.. F. Arseneau... . 'Employé ... While unloading timber.. Considerably in-

jured.
New Glasgow.. Duncan CameronNeither..... Struck by engine crossinguSlightly injured.

track with team.
DeBert bridge.. A. Price ........ Employé ... While signalling driver Considerably in-

his hand struck end of, jured.
bridge.

Folleigh...... Geo. Riley do ... While coaling engine. .. Hand injured...
West of Maccan. W. Colpelts ..... do . . . Fell off cars and was run Fatal ......... Accidental.

over.
-Moncton . ...... S. Tuttile... ... do ... While coupling........ Fingers crushed.
Weldford. .S. Townsend.. . d ... While oiling engne.. Finger crushed..
Jacquet River .. Alex. Major. do ... While unloading rails.... Thumb crushed.
Truro .... .... C. Caudie ... do ... While coupling . ......... Slightly injured.
St. John.. Victoria Hoon.. C.P.R. pass- Got on wrong train and Considerably in-

enger. jumped off while train jured.
in motion.

East of Rogers- Pacific Arseneau Neither. ... Walking on track was Head injured...
ville. struck.

Richmond ....... John Brow. . . oyé ... Fell off top of car ........ Slightly injued
Newcastle .. W. Bovard ..... o . ... While coupg. . .. .... Finger crushed
St. Arsène . . H. Bastille ..... do in while in Leg broken...,.

1i motion.
Cold Brook .... - Buckout ... Passenger.. Jumped off train while in Head and leg in-

motion. jured.
West of St. Fran- Louis Biteau... Neither. ... Lving on track was struck Fatal ... ... .Accidental.

cis. by engine.
Sackville. .. O. Scott . '...... Employé ... While coupling. ..... Finger crushed..
East of New Chas. M. Hill... Neither..... Attempting to jump onFatal,..... Accidental.

Glasgow. train in motion.
Moncton . ... . White.. . .... Employé . . . While coupling . .. ..... Finger crushed..

do . D. McWiliams.. do ... do ... do
Hampton .. Robt. Cleveland. do ... W-hile cleaning ash pan. Finger injured..
Berry's Mills ... C. B. Keith.... . do ... Struck by semaphore lever, Arm injured...
Pollet River... _J. R. Raymond. Passenger.. Slipped when stepping on Side injured ....

train.
[18911 65
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Time No. Description
Date. of of of Naine of Conductor. Naine of Driver.

Day. Train. Train.

1890.

Oct. 25.. 18.45 Special.. Working.......J. L. Hebert... . ..... L. Tardiff ... ........ .
do 30.. 15.45 ... .... Shunting......... .. ..... .. . ...... E. Tobin ..... ........ 93
do 30.. 23.45 Special.. Freight ........... L. N. Latarte.......... E. Parsons .... .. 134
do 31.. 23.10 ....... Shunting.......... ..... ... .... ...... F. W elling. . ......... 190
do 31.. 16.40 Special.. Freight .... . ... W. McClafferty......... E. Kenned ........ 9

Nov. 3.. 8.00 do .. Ballast..... ...... 1. H. Richardson....... H. Trites.. ....... ..... 112

do 6.. 14.00 36 Freight ......... P. E. Heine... . ... O. McGinity. .......... 39

do 12.. ............... .... .......... ..... ... ....... .... ...... ....... . ..........

do 14.. 14.00 Special.. Working ..... ... E. Bowser ............ W. Keith... . ........ 29
do 19.. 12.40 38 Freight..... ..... E. L. Watts...... .... J. Williamson......... 144

do 20.. 17.40 81 do ......... C. Upham.. .... .... Jno. Ross............... 57

do 21.. 10.30 16 do .... ...... J. J. Daley..... ....... eo. Feetham ........ 107
do 27.. 16.30 .......

do 28.. 19.15 Special.. Freight ... .... W. Papineau ..... ..... W. E. Turner..... ..... 132

do 28.. 2.40 do .. do ......... . C. Aver ........... W. C. Hunter ....... 60
do 29.. 14.00 ... .... Shunting............ .. .. ..... ......... H. Cono............... 191

Dec. 2.. 10.00 ........ do ...... ... ... .... R. James............... 100
do 5.. 5.30 3 Freight .... .... W. J. Campbell......... G. C. Palmer 51
do 13.. 22 00 Special.. do ... ...... .J. B. Pollock...... ..... W. Appleton ... ....... 126
do 17.. 14.00 do .. do ... ..... Thos. Guinan.......... J. W. Nairn. ... ..... 197
do 18.. 8.20 41 do .......... A. Bergin.... ..... .. .J. Deveraux ........... 139
do 18.. 11.50 33 Express .. ....... Geo. Walker.... ...... .J. Murphy. ............. 151
do 18.. 11.50 33 do .... .... do ............ do . ... ........ 151
do 18.. 11.50 33 do .... ... do ...... .. .. do .............. 151
do 18.. 11.5 33 do do do ........ ..... 151
do 18.. 11 50 33 do ... . .. do ........... do ..... .. ... 151
do 18..' 11.50 33 do ......... do ...... ..... do .............. 151
do 18.. 11.50 33 do .......... do ........... do . ........... 151
do 18.. 11.50 33 do .......... do ........ ... do .......... ... 151
do 18.. 11.50 33 do .... ..... do ... ...... do ............ . 151
do 18.. 11.50 33 do . ........ do ..... ..... do .. ........... 151

do 18.. 11.50 33 do do .......... .. do ............. 151
do 18.. 11.50 33 do . ...... do do .............. 151

do 18.. 11.50 33 do . ........ do ........... do .. ......... 151
do 18.. 11.50 33 do .......... do ............ do .......... 151

do 18.. 11.50 33 do .. .... do ..... ..... do ..... .. 151
do 18.. 11.50 33 do .... do .. ....... do .............. 151

do 18.. 11 50 3.3 do ..... .... do ... do ......... .... 151

do 18.. 11.50 33 do ... ..... do ...... do .............. 151

do 18.. 11.50 33 do ..... ... do ..... . do .......... 151
do 18.. 11.50 33 do ........-- do d · · ··.--- do ....... .... 151
do 18.. 11.50 33 do . ........ do .do.... ........... 151

do 18.. 11.50 33 do .. ...... do ...... .d.. do . ....... 151
do 18.. 11.50 33 do .......... to .... ... do . ............ . 151

do 18.. 11.50 33 do .... .. do ...... do ..... ....... 151
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RAILWAY.
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Place Nane Whether Particulars Extent Verdict
of of Person Passenger or of of of Coroner's

Accident. Injured. Employé. Accident. Injury. Jury.

Sacre Ceur ..... Geo. Costin .Employé While coupling........Finger crushed.
Richmvond .. . D. McTiernan.. Employé While coupling........Hand crushed...
Chaudière. Z. Filteau do ... do o
Moncton.. .J. P. Laughy-.. do .. do do,... d
Oxford junction J. Weathersbee. do ... do
Meadowville.... A. B. Almon ... do ... Slipped when getting off Shoulder injured

engine. M
West of Canaan. F. Dupuis do off While aslee on track was Fatal...........cidental.

1duty. . struck. ca n
-Campbellton .... P. Trainer. Employé Fe between .l .. d.Considraby

,and englue. jured.
East of Charlo.. H. Melanson.... do ... Whie loading rails Hand injured...
Gloucester Jctn. .John Thompson. do ... While eoupling........Hand l

jured.
Rockinghami.... A. Smith. Passenger... unped off train while l

motion g . .Cieracrushed
Employé ... While coupling... ....... Hnddo ... WLueFinger ct off...

Truro ........ Chas. McKea d Passenger... Died on station platform ...... ... .... Heapt disease.
froin natural causes.

East of St. Luce Thos. Gosseli.. Employ of While applying brake fe Fatal ....... ... .Accidental.
from car.

Moncton. Martin Haley do ... While eouplng ... .... Finger cruhed.. i
St. JTohn ... A. Tuttie. do ... 1 do ...... do

do .......... J. MaI.her., do ... do snow plough Ankie injured...
Point du Chêne..ju. Stableford do ... do Finger injured..
Stewiacke. .iA. Chihoh . do . .W eoa .. a. .... Shoulder injured
Truro..... ... W . Hamilton do ... i doui . .. .. Hand cslighed...
AssaietqaghauP. Fraser. do .. While unloadijg freight.. Hand injured
St. .eph... .,Max. Drespool..iPassenger.. Train ran off track .hile. Fatal .seb in

do A. Dessaint d.... W c i . . do .........
do.....J. P. Biais. I . do .. do do..........
do .... . F. X. Leclerc.. P doas e . do .do . . ........ H
do oS. L Yrs. Gauvin .Emdo - do o
do .... .. Mrs. Beauchemin do .. do
doh.. M. LeBel. ..... do . d. .I
do ..... emie Bauieu Employé .. do do
do ... SAlbert Coffin. ... Passenger do Leg fractured.
do .. r..As. Coffi .... do .do Collar bone frac-'

tured.
do ..... Wilie Coffin.... do ... do Wrist fractured.
do ...... Coes ffin. do .. do Shoulder and ear
do F. lerc... do injured.

do 4e. aler.. EPloé.. Slightly injured.
do . T. Dubéi .. P enger do Nose and arm

fraetured.
do .. Mrs. G. ..agnon. do .. do Ribs fractured..
do ..... J. P. Lavoie.... Employé .do Head and wrist

injured.
do . .. F. Marceafn... Passenger.. do Head, face and

do Eg. rseeaul. d doche.st injured.
do . ugr. Coffen.... do .. dHead and chest
do .injurd.
do ..... Mr. Frs. Côté.. dQ ... do iSeriously injured
do .... S. Dione. .. do . . d do
do . . Mrs. Cayonette. do ... d Collar and breast

bone fractured.
do ... Abel u Migneault. do .. do Arn fractured
do ...... Widow A. Godini do ... do Couaiderably

hruised.
do .... Thos. Wilson.... do ... do .... Head and arm

95Wl [1891] in. . 67



55 Victoria. Sessional Papers (No. 9.) A. 1892

INTERCOLONIAL

RETURN of Accidents and Casualties which have occurred in Canada

D
d
d

d

d
dCI
d
d
d
dJ
dJ
d1
dJ

d

d

d

do 19..,

do 22..'
do 29..
do 29..

1891.
Jan. 2..'

do 5..
do 6..!
do 8..
do 9..
do 10..
do 13.
do 14..,.

do 17..

do 18..

11.00

No. Description
of of

Train. Train.
Naine of Conductor.

Time
Date. of

Day.

1890.

ec. 18. 11.50
o 18.. 11.50
o 18.. 11.50

o 18.. 11.50

o 18.. 11.50
o 18.. 11.50
[o 18.. 11.50
[o 18.. 11.50
o 18.. 11.50
o 18.. 11.50
o 18.. 11.50
o 18.. 11 50
0 18.. 11.50
d 18.. 11.50

o 18.. 11.50
do 18.. 11.50
0 18.. 11.50

do 18.. 11.50
o 18.. 11.50

do 18.. 11.50
do 18. . 11.50
do 18.. 11.50
do 18.. 11.50

do 18.. 11.50
do 18.. 11.50
do 18.. 11.50
do 18.. 11.50
do 18..: 11.50
do 18.. 11.50
do 18.. 11.50
do 19. 11-30
do 19.. 8.20

Naie of Driver.

Murph
do
do

do

do
do
do

33 Express ........ George Walker.... . J.
33 do .......... do
33 do .... .... do ... ....

33 do .... .. do ..... ....

33 dlo .. ....... do .
33 do .. . .... do ...
33 do ..... ... do .......
33 do .......... do .....
33 do ... ...... do .....
33 do ....... . do ...... ...
33 do .. ..... . do ..... ....
33 do .......... do ..... ....
33 do do
33 do ...... do .... .....

33 do do
33 do do ..........
33 do ... do ..........
33 do .......... do ... ...
33 do ... ..... do ... .....
33 do .... ..... do
33 do ....... .. do .... .....
33 do ......... do ...... ...
33 do ......... do .........

33 do ... . .... do .........
33 do ...... . do
33 do .......... do . ...... .
33 do .... .... do .........
33 do ....... do .....
33 do ......... do ... ...
33 do do .... ...

Special.. Freight.. . .... J. W. Johnston... ..... R.
34 Express ........ A. McLellan.. ..... ... M.

....... Shunting.... .. ..... P.

6z

» 151
.. ...... .... 151

. ... ..... 151

............ 151

........ .... 151
151

........... . 151
..... ........ 151
.. .... .... 151
............. 151
............ 151

........ ..... 151
.. .... ... . 151

........... 151
.............. 151
.... .... ..... 151
........... . 151
............ 151

.............. 151

........ ... . 151

. ............ 151

... .......... 151

.............. 151
151

.... ...... 151

... ........ 151

........ .... 151

... .... ,.... 151

.... .... ... 151
9

ance .......... 37

ty...... ..... 188

14.00 ........ do ... ...... . ... ..... ........... M . L obin .... ... ......
23.00 Special.. Freight. . ........ J. B. Pollock......... R. Kennedy .... .....
10.37 42 do ..... .... F- Bouchard......... L. Lardiff ..... .......

11.22 17 do .C.......C, J. Rhodes....... .... H. Snith. .............

10.00 . .................... ...... .. .. ....... .. . ............
3.30 Special.. Freight.. . ...... L. N. Lebart .......... George Lamothe........
8-40 do .. do ..... .... Geo. Couchy.... ..... J. Cloutier.........
9-45 73 i do ......... Jas. McDonald....... John Ferguson.......
1.30 ....... Shunting........ ............... Charles McHugh ......

11.00 Special.. Freight. ..... ... D. Haines ............. D. Cool...... .... ....
............................. ..... 

20.10 46 Freight ..... .... R. M. Orchard.......... A. J. Sharp. .........

14.05 Special. Plough train. .. J. Hamilton.... ....... J. G. Scott.......

[1891]
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Place Name Whether
of of Person Passenger or

Accident. Injured. Employé.

St. -Joseph ... . !Rev. M. GarveauPassenger..
do . .. Alfred Dobson. do
do ... H. Gagnon...... do

do ..... T. Fuller... .... do

do Mrs. Fuller .... do
do ..... Miss McGarry.. do
do ...... E. S. Farrel .... do
do ..... O. Brochu ..... do
do M. Plante...... do
do A. Gagne e.. do
do .. Paul Côté do
do ..... Pierre Dube. do
do ... Mr. Bolduc.. do
do ..... P. Bouchard.... do

do ...... Rev. M. Lessard do .
do .. .. Sm. Godbout. do
do Alphonse Côté: . do .
do ... Re v. Jos. Lavoie do
do ..... - Michand... Newsboy....
do ... Dr. Tanguay.... Passenger . .
do ...... 1Dr. Morrisett... do ..
do ..... Thos. Pelletier., do
do .Mrs. Hayden & do

5 children.
do . Miss Pope..... do
do Mrs. Dubois.... do
do ..... James Wilson... do
do ..... J. Robitaille.. do
do . E. Robitaille.... do
do ..... Miss Caron..... do
do .... A. Granville.... do

Stellarton .. . G. A. Campbell. Employé ...
Jacquet River.. Thos. Brown . do .

Moncton . ...... Chas. Ayles .... . do

Richmond ... F. Hinch .... do
Lily Lake ..... H. Baker ........ do
St. Fabien . .. A. Beaulieu ... do

Halifax. .... .1. Cooper....... do

Moncton .. J. W. Clarke. do
St. Valiet . D. Vachon ..... do
St. Pierre Deschamps do
Wallace ....... Wm. Yeomans.. do
Moncton........ Chas. Green .... do
Westof BathurstlD. Cool......... .do
East of St. Fa- Unknown ... . Neither.

bien.

Sayabec ........ N. Beaulieu. ... Employé ...

West of Dal-'- Miller... Neither.....
housie.

Particulars Extent Verdict
of of of Coroner's

Accident. Injury. Jury.

Train ran off track. Forehead bruised
do Leg fractured...
do ..... do and

head cut.
do ...... Hand and head'

injured.
do ...... Nervous shock. .
do do
do ...... Slightlyinjured
do do.
do . do
do ..... do
do do
do .. 'Side injured,...
do .... Head injured..
do .... Leg slightly in-

jured.
do ..... Head injured...
do .... 1 do ...

do .... Slightly injured.
do ... do
do ... do
do do
do .... do
do do
do ...... All slightly in-

jured.
do .... Slightly injured.
do ...... do
do . do
do do
do do
do ..... do .
do do .

While loading freight.. Finger injured..
Slipped and fell when Slightly injured.

getting on train.
While coupling .......... Hand slightly in-

jured.
Fell off car.. ......... Seriously injured
While coupling ... ... .Hand crushed...

do ....... .. Finger crushed..

Fell off cars and was run Fatal...... .... Accidental.
over.

Fell off coal trestle. . . Seriously injured
While coupling ......... Slightly injured.
Fell off engine. . . . . . . . . Seriously in'ured
While coupling ... .. IFinger crus ed..
While shunting.. .. .... Finger biuised .
Tireof driving wheel broke Slightly injured.
Found dead on track... ............. Found d e a i

with wounds.
Supposed to
have been
struck by .
C.R. train.

Struck with senaphore Face injured ...
lever. .

Struck by plough while Fatal .......... . Accidental.
crossing track with
team.
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Time No. Description
Date. of of of Naine of Conductor. Naie of Driver.

Day. Train. Train.

1891.

Jan. 18.. 16.30 Special.. Freight ... ... A. Bégin....... ........ J. Belleau.............. 28

do 23.. 7 20 do .. Snowplongh train.. Jas. Card . .. .......... T. M. Rippey..... .. . 203

do 23.. 9.00 do (o .. F. Morency.... .. . lu. ier ............ 1 .

do 24.. I12.30 do .. Freight.....1....F. Dixon........... James Howie .......... 182'
d.W . G. Bell.............. 39j

do 24.. 14.40 do .. do .......... J. Thompson ..... .... James Cook ........ ... 205

do 25.. '10.00 do .. do ...... Geo. McElhenny .... ... Peter Fraser. ....... 114
do 27 . 13.25 do .. do .......... H. Y. Archibald. L. Starratt.............. 171
do 29.. 22.00 do .. do ..... .... G. Soucey ............ E. Ouellette ........... 129

Feb. 4.. 18.50 38 do .. ........ E. W atts. .. . ........ D. McQuarry........... 112

do 4.. 14.00 ........ Shunting.......... ... ... ..... . .J. W . Boyd............. 95
do 5.. 8.00 Special. Freight ...... .. J. McDonald ......... J. Sproule............. 173

do 9.. 9.30 3 do ..... ... W. .J. Campbell ....... G. C. Palner.. ........ 51
do 10.. 6.10 Special. do ..... .... A. C. NlcLean ... ..... T. W. Hennessy....... 5
do 12.. 5.05 34 Express.......... T. Corbett..... ....... .B. Lutes................ 147

do 13.. 15.00 ..................................................................

. ... .. 75

22.00 .... ..
12.30 Special.

24.25 ... ...
8.40

8.00 59
13.15 .3

24.00 .. ....
20.15 40
15.00 37

5.10 Special.
24.00 do

20.30 do
7.30 do

13.45 do
19.20 12

13.00 Special.

19.00 do
21.00 do
11.00.

Freight .... ....... M. Cumnings ........ J. Stratton..........

Shunting. ....................... .M. O'Brien .........
Snowplough train. Jas. Mclntosh ... .. .. H. Stewart..........

Shunting.......... ........... ...... M. O'Brien..........
do .................. .... T. O'Brien.... ......

Freight ..... ... E. S. Vye .............. F. H. Moore........
Express ........ M. Letarte........... Jos. Collet.........

Shunting. ........... .......... ... J. Weldon..........

Freight .......... H. Barreau...........F. Se..........
do ... .. .. E. Watts..... ......... J. Williamson........
do .. .... . J. B. Crockett... ... .. S. Wilson
do ......... C. H. Bass ........... B. C. Gesner........

do ....... D. Hains .. :.. ..... .. J. Deoo..........
do ....... .. A. T. Moreau. ...... . Geo. Topping........
do ... ... C.. A. Atkinson . ...... . L. Bradshaw........
do ......... . A. W . Melick........'... S. W atson... .......

do .... ..... D. Mclntosh. ..... 'A. Sproul...........

do .-....... W. Bovard ........ ... W. Smallwood.......
do .... .... .F. Robbins ... .... W. C. Hunter.

Shunting.. ............. .. .... .. .... T. W. Rioux........

[1891]

A. 1892

do

do
do

do
do

do
Mar.

do
do
do
do
do

(10
do
do
do

do

A ol
do

20. ..

21..
22..

23..
25..
25...

1..

5..

7.
12..
13..
13..

16..
20..,
23..
24..

28..

2..
2..
9..



55 Victoria. Sessional Papers (No. 9.) A. 1892

RAILWAY.
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Place Name Whether Particulars i Extent Verdict
of of Person Passenger or of Of of Coroner's

Accident. Injured. Employé. Accident. Injury. Jury.

St. Charles snow (D. Samson ... Neither... While walking un travk Seriouslyinjured
shed. A. Turgeon.... do . .. f was struck by train.

do do .. do
West of Dal- Geo. Thompson. Employé... While walking on track Akie broken...

housie 'Junct'n was struck by snow-
ldough.

St. Charles .... F. Morency . . 1 .... wMe ooking out of car Seriously injured
(loor, head was struck
b y part of a scaffold.

Petit Rock.. W. G. Bell.,... do ... Feu off engme and was'Fatal.Accidentai.
mun over.

Lakeville Siding. John Thonipson. do ... While uncoupling slipped Foot crushed....
and fell.

Atkinson do . Geo. McElhenny do ... Fe off car...........Seriousiy injured
Thomson. . D. Goodwin .... i do ... While coupling........Finer crushed..
Hadlow ........ A. Laverdière do . Whilecouplinggotcaugt SlîghtlY injured.

between engine and
snowpiough.

Bathurst ....... G. Fryers....... do ... While fireman was break-
* ing coal in tender, stmuck I
i his foot with pick.

Truro ........ J. L. Barahill... do ... While coupling.
West of Stellar D. Cowan ...... do ... Felloff carwhilein motion ers crushed

ton.
Petitcodiac.. A. Atkinson... do ... .While coupling.......Fi ushed.
Oxford Junc.. f - Crowell...... do . Collided with a train atiBot slightly in

ý T W Hennessy do f ( station. jured.
East of PetitB. Lutes....... .do .Snow broke cab window.. Face injured

Rock. a m
Halifax......... John Mitchell do While oiling

elvtrwas caught iný . .. Acdna

cogwheel.
Barnby ive"..m. aley...... do .. Siped while getting off Ankie sprained.Barnaby River.. M. Haley.. . do .. .

car.
Moncton ..... . F. Storey .. . do ... hileshunting..... Leg broken.
East of Folleigh H. Stewart.... i do ... Side rod of ugme broke..

Lake.
Moncton. J. A. McManus. do .. While u lingrs bru
Halifax ........ J. A. Puskie.... Neither.. While 'aking on trackShoulder slightly

was stmuck by a car. inj ured.
Indiantown T. Anderson .... Employé While shuntg . .. Shoulder injured
St. Joseph . . Pierre Stophile.. Neither... truck by engine ileFatal.

walking on track .. Acieti
Moncton ....... R. Bowers ...... Employé ... While coupling.....Fingers cru
East of Camp- M. Callahan .... Neither.. fStmuck by a train while Fatal.........Accidentai.

bellton. fM. walking on track.
Gloucester June. J. Thompson ... Employé .. While loading freight....'Ankle sprained..
Penobsquis...... C. Lutes. ...... do Feu while 8hunting. Face bmuised....
Spring Hill Junc M. Connolly do While coupling pin flewNo8e broken...

out.
Newcastle . ..... J. T. Poirier..., do ... While coupling........Hand crushed...
Lévis . . . . . . . . . Geo. Torque. do ... do Hand do
Mortimore.. ... E. Amos........do ... do ... Fi.grs do
Nemwigewaux.. John Mullen ... Neither..Struck by train le Slightly injured.

walking on track.
Oxford Junction F. Muirhead.. Employé .Slipped when getting off Ankie gprained..

car.
Newcastle ... D. Armscrong. . do ... FelI while shunting. Baek injur....
Rogersville .... G. Anderson . do ... Whiie coupling........Hand (o
Ste. Flavie. . B. ThihauWt.. do ... hile wncoupling foot Slightly injured,

caught in frog.
[1891] 7
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Time No. Description
Date. of of of Naine of Conductor. Naine of Driver.

Day. Train. Train.

1891.

Aprill1.. 9.15 34 Express ....... .J. Berry ... .... .... J. McNairn.... ........ 197
do 17.. 10.37 18 Freight ........ J. N. Miller..... ..... D. Duncan............ 135

ao 17.. 11.55 18 do .... .. do do ............ 135

do 21.. 15.00 .... .. Shunting............... . ...... .. .. H. Coo . ........ 190
do 23.. 19.30 33 Express ......... Geo. McCullv.......... J. McNairn........ ... 197

do 25.. 9.10 ISpecial.. 'Freight....... .. W. W. Irving ........... A. Wood........ .. .. 183
do 27.. 10.45 Shunting.......... . ... .. J. Cole..... ......... . 18

May 1.. 8 20 Special.. Freight .... ..... Geo. Sears.... .. ...... . Gilfillan. ......... . 90
do 7.. 19.00 do .. do...... E. Bowser............ J. McCracken ..... .. 34
do 8.. 16.25 1 Express ... ..... A. Rainnie.............. T. W. Prince ....... ... 163

do 11.. 12.10 30 do ..... ... J. McFadgen ..... .... Jos. H. Moore......... 74

do 11.. 23.00 70 Freight ........ Jas. Daley.......... .. J. Brownell... ........ 41

do 11.. 7.00 ....... Shunting.... ..... W. McPherson......... A. McDonald.......... 71
do 14.. 16.54 Special.. Freight .. ...... Geo. Sears ......... . .. F. Welling..... .... 206
do 16.. 11.15 73 do ....... .. Jas. McDonald.... ..... J. Ferguson... . ..... 54

do 18.. 13.30. ...... LightengineCalg'y R................. Richnond 4

do 25.. .... . Special.. Frpight . . ...... W. McClafferty ....... T. W. Hennessy 198

do 25.. 5.30 5 do ......... .J. Hughes.'. .... . .J. Gratten ..... .. ..... 90

do' 29.. 9.55 55 do ........ W. J. Dickson.. ... J. Wall...... .......... . 8

June 2.. 14.00 Special.. Ballast train.... . H. McDoriand ......... L. Harratt ... .......... 113

do 2.. 1.25 39 Freight ......... W. Crockett.. ....... J. Stratton ....... ..... 192

do 18.. 8.45 ........ Shunting ..... ... D. MeTiernan...... .. T. O'Brien.............. 189

do 19.. 19.45 Freight ... . .... W. W. Irving .......... W. C. Hunter.... . 81
do 23. . 10.15 do .Ballast train. J. L. Chishol .. ...... .R. Kennedy ........... 116

do 29.. 17.00 do .. Freight ......... Thos. Guinan.......... . J. McDonald ....... .. 196

do 30.. 15.15 60 do ......... E. S. Vye. .... ........ F. H. Moore...... . .. 70
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RAILWAY.

on the line of the Intercolonial Railway, &c.--Continued.

Place
of

Accident.

Name
of Person
Injured.

Whether Particulars
Passenger or of

Employé. Accident.

Extent Verdict
of of Coroner's

Injury. Jury.

Oxford Junction J. R. McKean. . Employé .. Shot at by a asengr...Slightlywoundd
Truro ... ...... A. Peters. Passenger .Jumped off train while inLeg broken.

motion.
W. of Stewiacke J. L. Jinks, .. .. Neither. While walking on trackSeverely injured.

1was struck by engine.
St. John........ MDade. Eployé While coupling........Slightly do
Moncton... A. JohnstonNeither.... Atterpted to jump onFatally injrel.

(boy). i train in motion, i
New Castle. F. Raymond.... E ly 1Y . While coupling........Finger crushed..
Moncton. .1. A. White....do... While shunting........Foot injured ....
Sussex........R. Bower...... do ... While applying brake.... do ....
Weldford. . W H. Morton... do ... When stepping off train.. Sprained ankie..
East of Sussex. Robt. Saunders..!Passenger. Feil off train while in Head and face

motion. cut.
Point du Chêne;M. Clear. Neither..Struck by steps of ûar1 Slightly injured.

wharf. while working near
I i track.

Brookville. 1F. Trenhonni.... Employé . .. While releasing air-brake.Footseverely in-

Pictou..... .M. Daley t.... do ... While shunting feu off carBackinjured....
Macn.....N. Stableford. .. do . FeIl off engine in motion. lHead eut.,

Oxford..... .W. McDonald do ... Wind caused car door to Fingers bruised..
shut violently.

SpringHillJunc. D. McKenzie.... do ... While walking on tracklFoot injured....
nb was truck by engine.

West of OxfordFrank Jones ... Neither. do train.... Foot crhed....
Juncton.

Eastof Rothesay John Philipe.... do. Found.dead on track had
been struck by a train.

Barney's River.. - McLeod (boy). do ...... A t= to make a Fngers rushed.

Ba lJa s t Pi t C. McKenzie.... Employé ... Wbile coupling..........do
SSotsburn.~llaigctl. nl

Chathamn Junc. A. McEachern do ... IFell '.4ile laigctl. Akesrie
tion.

W talifax . r aE. McGrath ... do ... Was caught between cars Fatal......
wben attempting to cross
track.

Rogersville. of N. Mortonp.... do ... While cupling...... Fingers crushed.
Thompson.. .J. Singer... do ... Fe l between cars hile inFatal.

Baast of itn Ja.Mcene.. Empoy... notn.Sity
tion.n

East of Glen Jas. McDonald.. do .by a injured
garry. train.

East of Derby A. Morrison. ... Passenger... Fell from train while in Seriously injured
Junction. motion.

[1891]
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EASTERN EXTENSION ]RAILWAY.

OFFICE OF THE CHIEF SUPERINTENDENT,
MONCTON, N.B., 13th November, 1891.

Sla,-I have the honour to subnit the following report with reference to the
Eastern Extension Railway, for the fiscal year which ended the 30th June, 1891.

On the Ist of July, 1890, the accounts for the maintenance and operation of this
railway, which had heretofore been kept separate, were, by your orders, merged in the
similar accounts of the Intercolonial Railway.

I enclose a statement of the capital account.
The total cost of road and equipment on the 30th

Julne, 1890, was........................... .. $1,318,731 49
There was added during the year for increased accom-

modation at Mulgrave ....................... 3,255 40

Making a total cost on the 30th June, 1891 ........ . S1,321,986 89

The expenditure was for filling in a vacant space to make more yard room, and pro
viding additional accommodation for passenger and freight business.

I have the honour to be, Sir,
Your obedient servant,

D. POTTINGER,
Che ief Superintendent.

COLLINGWOoD 8CH REIBER, Esq.,
Chief Engineer and (eneral Manager Government Railways,

Ottawa.

No. 1.- EASTERN EXTENSION RAILWAY.

DR. CAPITAL ACCOUNT, Year ending 30th June, 1891. CR.

1890. $ cts. 1890. $ cts.

June 30.. To cost of road and equipment. 1,318,731 49 June 30.. By Dominion of Canada. 1,318,731 49

1891. 1891.

.June 30... Increase at Mulgrave...... 3,255 40 June 30.. do do . . 3,255 40

1,321,986 89 1,321,986 89

THOMAS WILLIAMS,
Chief A'ccoun tant and Treasurer.

MONCTON, N.B., 30th June, 1891.

WINDSOR BRANCH RAILWAY,

OFFICE OF TIE CIIIEF SUPERINTENDENT,
MONCTON, N.B., 13th November, 1891.

SI,-I have the honour to submit the following statements showing the results of
the working of the Windsor Branch Railway, for the year which ended the 30th June,
1891.

No. 1. Revenue Account.
2. Maintenance of way and works.

74 [1891]
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3. General balance.
4. Statement of earnings.

I also send you the report of the Chief Engineer on the condition of the permanent
way and works.

This line, 32 miles in length, was operated during the year by the Windsor and
Annapolis Railway Company on the same terms as last year, the company being
allowed to retain two-thirds of the gross earnings, the balance, one-third, being paid over
to the Government, the latter maintaining the line.

There was an increase in the earnings accruing to the Government, when compared
with last year, as follows :-

In 1890-91. ..................................... $30,235 13
1889-90., ....... ............ .............. ... 30,162 46

S72 67

The expenses of maintenance were more than last year, as follows
In 1890-91...................... ............... $28,931 71

1889-90.: .... .... ..· ...... . . . . 18,982 82

$ 9,948 89

This increase of expenditure was caused by the making of the improvements here-
after mentioned.

The earnings and expenses compare as follows:
Earnings ....................................... . S30,235 13
Expenses ............... ---.------....... -28,931 71

$ 1,303 42

The necessary repairs and renewals were made, including the laying of 4 miles of
new steel rails. A wooden trestle bridge over Jordan River, requiring renewal, was
replaced by a new steel bridge of 7 spans.

The water supply at Newport was also improved at an expense of $3,200.
The permanent way and works are in good order.

I have the honour to be, Sir,
Your obedient servant,

D. POTTINGER,
Chief perintendent.

COLLINGWOOD SCIIREIBER, Esq.,
Chief Engineer and General Manager Government. Railways,

Ottawa.

INTERCOLONIAL RAILWAY,
CHIEF ENGINEER'S OFFICE,

MONCTON, N.B., 7th November, 1891.

SIR,- I have the honour to submit the following report for the maintenance of
the Windsor Branch for the year ending 30th June, 1891

TRACK.

The mileage remains the saine as last year. Four miles of new steel rails have been
laid in place of badly-worn iron rails, removed from the track.

TIEs.
During the year 12,950 ordinary ties and 4 sets of switch ties have been removed.
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SIDINGS.

A new siding was put in near the Three-mile Plains, for the accommodation of a
large saw mill recently erected at that plate by Mr. Gould Northrup.

The old "T rails in the siding at Mount Uniacke and 3 sidings in Windsor yard
have been replaced with a better quality of rails recently taken up from the main line.

FENcING.

During the year 2,308 rods of barbed and woven wire fencing have been erected.

BUILDINGS AND PLATFORMS.

The platform at Beaver Bank station was renewed. Extensive repairs were made
to the platforms at Windsor Junction and Newport.

Very considerable repairs were made to the station house and freight shed at Windsor.
A new tool house was erected at Mount Uniacke.

BRIDGEs.

The old wooden trestle bridge at Jordon Rit-er was replaced with 7 spans of steel
plate girders with a floor of Georgia pine ties chocked, and an iron guard-rail, extending
across and 20 feet beyond either end of bridge.

The balance of the ties on the Big Bog bridge were renewed and iron guard-rails
put on, and the ties chocked and painted.

The approaches on either end of the high bridge at St. Croix were widened and the
guard-rail extended to more efficiently protect the bridge.

Three spans of rail girders, one of 12 feet, one of 13 feet and one of 14 feet, were
put in place of wooden stringers on beam culverts between Newport and Ellershouse.

'The floor of Sackville bridge was painted.
Two steel girders were put in, one east and the other west of Ellershouse. These

were necessary, on account of the stoppage of the old stone drains originally put in at
the foot of the embankments.

WATER SUPPLIES.

A gravitation water supply was provided at Newport, at a cost of about $3,200,
the old supply having entirely failed.

I have the honour to be, Sir.
Your obedient servant,

P. S. ARCHIBALD,
Chief Engineer.

D. POTTINGER, Esq.,
Chief Superintendent Intercolonial Ry.,

Monocton, N.B.
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No. 2.-WINDSOR BRANCH RAILWAY.

MAINTENANCE of Way and Works.

Previous Particulars. Amount.
Year.

$ cts. e ets.

10,567 94 R epairs to track.... ........... ...... ................................. i 12,642 04

106 51 Cr.-Rails and fastenings ..... ...... . ........ 4,052 02

2,750 50 Ties........ . .. ............................................ 3,529 30

2 70 Sw itch locks...... .... ....... ..... .... ..... . ... .......... . . 12 60

1,191 55 Bridges ............ . .. . ................ . ...................... 5,422 36

4 05 Signals .......... .... .... ... ......... ..... . .. .... .... . ... 3 0

673 94 Culverts and cattle guards .... ..... .. .. .. ... ................ ..... 467 49

963 14 Wharf at Windsor ............... . ......... ........................... ...

213 29 Buildings and Ilatforns............ ........... ..... .. ..... 463 (Y)

1 40 Hand cars and trollies...................... ... . . . .. 27 45

195 77 Tools and repairs....................... ........... . . .... ...... 173 31

113 35 Snow ploughs and flangers....... ...... . .......... ...... ..... 134 9'

1,237 45 Fencing.. .. ........................... . . ...... . .. ........ .. 850 59

1,114 82 Accountant's office and expenses ............ .................. .... 1,104 72

59 43 Miscellaneous........... ....... . .. ........... . . . ........ 48 79

18, 982 82 28,931 71

Certified correct, R. B. BOGGS,
T. WILLIA.MS, Acc/., l. B. Ry.

Chief Acet. and Treas., I.C.R.
MONCTON, N.B., 30th June, 1891.
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No. 3.--WINDSOR BRANCH RAILWAY.

GENERAL BALANCE. CR.DR.

1891. $ ets.

June 30. Windsor and Annapolis Railway' 2,745 25

.Old material account........ .. 8,000 00

10,745 25

Certified correct,
T. WILLIAMS,

Chief Acet. and Treasu rer,
MONCTON, N.B., 30th June, 1891.

1891. $ ets.

June 30.. Intercolonial Railway...........

Dominion account.. ..... 10,745 25

10,745 25

R. B. BOGGS,
Acet., W. B. Ry.

I. C. R.

No. 4.--WINDSOR BRANCH RAILWAY.

MONTHLY STATEMENT of Receipts

Month.

-One-third Earnings.

Passengers. Freight. Mails. Totals.

$ cts.

1,086 38

1,454 86

1,362 45

891 60

761 04

832 15

1890- July ..... ..... ........ .... .....

August.........................

Septembe.......... .... . . .. ....

October.. .... .. . . .. ....

November ................ ..........

December ... ... ...... ... ......

1891-January .... . ................

February .. ... ......... .. .....

M arch ..... . .. .. . . . .... .....

A pril ........... .. · ..........

May ... .. ....... ................

June ...... ..... ..... . .. . ...

Certified correct,
T. WILLIAMS

Chief Acet. and Treasurer, I. C. R.
MONCTON, N.B., 30th June, 1891.

[1891]

S ets.

113 06

80 76

96 90

96 91

96 91

96 90

$ ets.

1,361 14

1,282 14

2,142 91

2,257 77

1,838 22

1,477 15

$ ets.

2,560 58

2,817 76

3,602 26

3,246 28

2,696 17

2,406 20

624 48 94 46 1,616 19 2,335 13

490 57 94 45 1,318 64 1,903 66

689 45 94 45 1,438 30 2,222 20

713 15 95 68 1,297 90 2,106 73

785 89 95 68 1,179 24 2,060 81

1,054 36 95 68 1,127 31 2,277 35

10,746 38 1,151 84 18,336 91 30,235 15

R. B. BOGGS,
Acct., I. B. Ry.

A. 1892
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PRINCE EDWARD ISLAND RAILWAY.

SUPERINTENDENT's OFFICE,
CHARLOTTETOWN, P.E.I., 16th September, 1891.

SIR,-I have the honour to submit the following report on the working of the
Prince Edward Island Railway, for the fiscal year ended 30th June, 1891.

I enclose the following statements prepared by the Accountant and Auditor:-
No. 1. Capital account.

2. Revenue account.
3. Locomotive power. (Abstract No. 1.)
4. -Car expenses. ( do 2.)
5. Maintenance of ways and works. ( do 3.)
6. Station expenses. ( do 4.)
7. General charges. ( do 5.)
8. Statement of general stores account.
9. General balance.

10. Comparative statement of averages.

CAPITAL ACCOUNT.

The total expenditure on capital account to 30th
June, 1890, was ..........................

No additions being made during the year, the total
expenditure to 30th June, 1891, was the same
as the previous year.... .................

REVENUE ACCOUNT.

The gross earnings for the year amounted to.......
Previous year ................................

83,741,780 89

$3,741,780 89

-$174,258 05
160,971 78

Increase ............................. $ 13,286 27

The earnings per mile of railway compare with the previous year, as follows
1889-90 .......................................... $766 53
1890-91 .......................................... 829 90

The length of

An increase per mile of ..................... $ 63 37

the road operated in each year was the same, namely, 221 miles.

STATEM ENT.

1889-90
1890-91

Increase.......

1889-90
1890-91

Increase ... .. ...

Passengers Carried.
........ 138,099
........ 145,508

.. ...... 7,409

Tons of freight carried.
-....... 51,604
•. ..... . 59,511

7,907

Mails and sundries, 1889-90 ......................
do 1890-91 ......................

Increase ...............................

[1891]

A. 1892

Earnings.
$69,399 72
72,292 23

$ 2,892 51

Earnings,
$73,663 06

81,660 82

$ 7,997 76

$17,909 00
20,305 00

$ 2,396 00-
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The engine iileage compared with last year vas :
1889-90............... ...................
1890-91 .....................................

A. 1892

Earnings.

315,943
335,202

Increase ............................... . 19,259

The train mileage as conipared with last year was
1889-90 ..................................... .. . . 252,573
1890 -91 ...................................... . . . 272,475

Increase ............................... 1,902

The car inileage as compared with last year was : -
1889-90 ....................................... . 1,316,355
1890-91 ..................... 1,420,428

Increase ............................... 104,073

EXPENDITURE.

The working expenses as compared with last year were as follows:

RENEWALS.

Rollig Stock,
Ordinary. Rails

and Fastenings.

1889-90 ............ $248,270 55 $ 18,215 30
1890-91 ............. 257,039 13 950 95

Total.

$266,485 85
257,990 08

Increase... $ 8,768 58 $17,264 35 $ 8,495 77

Included inkthe above ordinary expenditure are the following amounts for new
works:-

Iron bridge at M ilton ............................ S1,712 31
do Moore's ............................ 3,308 86

New abutments at Pig Brook bridge ................ . 3,098 64
Deviation of track at Moore's bridge ................ .2,680 78
Extension of Summerside wharf..................... .1,285 95

Total new works . ....................... . $12,086 54

TRACK.

The mileage remains the sanie as last year, 125 miles laid with iron rails, and 85
miles laid with steel rails. Total, 210 miles.

The track at Moore's bridge was deviated from the original line for the length of
one-half mile.

SIDINGS.

A siding 164 feet long was imoved from near Conway and placed at Lynch Road.
The siding at Bedford was extended 250 feet and made a through siding.

A spur siding 341 feet long was put in at the Charlottetown Driving Park.
The siding at Morell was extended 150 feet.

SLEEPERS.

During the year 84,587 sleepers were put in track; 13 sets of switch sleepers and
20 head blocks with switch frames were renewed.

[1891] 81
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BALLASTING.

During the vear 7,088 cubic yards of ballast were distributed.

BRIDGEs, CULvEWrS, &C.

The emibanknents at Moreil, -Marie, Midgell bridges, and St. Peter's breastwork
received extensive repairs, about 2,400 uubic yards rip-rap being used. This work was
necessitated to repair the heavy dainage done by the unprecedently heavy Atorns which
occurred on'the 1st Decem'ber last.

Miiltoi bridge was reniewed with a 20-foot Iron rail girder and stonle abutmllents.
A new top was put on Emnerald bridge.
A new top was put on Mill River bridge.
Stone abutments were built at Pig Brook bridge. The emîbankments at eac'i end

of this bridge were raised 2 feet, iii order to give the necessary headway for the public
higliway underneath.

A new bent was placed under the bridge on the Albertoi wharf track.
The west end of St. Peter's bridge was repaired anîd other necessarv work done.
Marie bridge received 1 truss brace. The stringers and 50 sleepers were renewed.
Morell bridge received 12 new floor beans.
Naufrage bridge received 38 truss braces, 2 strutt plates, 1 wall plate and 80

sleepers.
McEwan's bridge, lot 40, received new wall plates and a new top.
Mount Stewart bridge had 7 truss braces renewed and other necessary repairs

done.
Al wooden bridges received the necessary repairs.
Pierce's culvert, near RoyaltyJunction, was rebuilt with two 12-inch iroit pipes of

a total length of 120 feet. This culvert was carried away by a freshet.
Four timuber' culverts were rebuilt, and 6 culverts had stringers and sleepers

renewed.
Two 12-inch iron pipe culverts were put in, one 36 feet and the other 24 feet

Arch culverts betweeii Harmoiiy aind Souris were pointed with cement.

Fifteen cattle guards were rebuilt, and 5 received new stringers and sieepers.
The clay pipe culvert 1 mile east of Sumnierside was rebuilt.

BUILDINGs, PLATFORMs, &C.

At Colville siding the platforin was renewed.
At Richnond siding a new shed was erected and the platformu renewed.
At NeNeill's Mill siding, between Ellerslie and Coiway, a nlew shed and platfori

were erected.
Bradalbane and Emerald stations were painted.
Nine of the tiag stations between Charlottetown and Sununerside were also painted.
At Alberton the oflice and waiting roon were repaired and painted, and the roof

of the baggage room was renewed.
At Tignish the roof of the freight bouse was re-shingled and the roof of the engine

house was partly re-shingled. The roof of the baggage roon was renewed.

At Charlottetown the sills on the north side of the station building were renewed
and the platforn was rebuilt. The roof of the train shed was re-shingled. Repairs
were made to the carpenter shop, iron house, machine shop and coal shed. The found-
ation of the freight house was rebuilt and the flooring was renewed. The fogndation of
the coal shed was repaired.

At Royalty Junction the platforn was rebuilt.
At Scotchfort the station and platform were rebuilt.
The station at Mount Stewart was repaired and paiiited.
At Marie and Midgell the stations were repaired and painted, and the platforns

were rebuilt.
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At Souris the roofs of the engine house and freight shed were partly re-shingled.
At Georgetown new floors were laid in the office, waiting room, baggage room.

The platforn was rebuilt and the freight house was re-shingled.
At St. Peter's the coal shed was repaired and the roof was re-shingled.
At Suninerside the coal shed received extensive repairs, and new cedar sills were

put under the freight house.
WHARVEs.

At Sumierside extensive repairs were made to the wharf, it having been consid-
erably damaged last fall by two severe stornis with very higli tides. The outer end of
the'wharf was made 14 feet wider for a distance of 300 feet. This was necessary
in order te accommodate the new steamer " Northumberland," now plying between
Sumnmerside and Point du Chêne.

At Souris the plank covering of the wharf was repaired, and 150 tons of stone
were put'in wharf.

The wharf at Georgetown received .50 fenders, 36 chocks and 140 tons of stone
ballast.

At Clihrlottetown the b)reastwork east of the station received extensive repairs.
On the east side new timibers 460 feet long and 14 inches high have been put down.
Twelve cars of brush and 190 tons of stone were used.

The breastwork at St. Peters received extensive repairs, having beei badly damaged
last fall by a very severe storn.

FENCING.

Eighteen miles of woven wire fence, 8ý miles of barb wire, and 3,316 feet of wire
and picket fence were erected to replace the old fence burnt and worn out.

One thousand two hundred feet of the Cape Traverse Branch fence was rebuilt.
Four thousand seven hundred and forty feet of snow fence was rebuilt and 825 feet

was erected.

STORES.

The purchase of stores during the year amounted to $114,549.86.
The value of stores on hand to 30th June, 1891, was

General stores.................................... $84,279 05
Con1............. ............. .................. 902 74
New steel rails and fastenings ...................... 32,672 80
Old iron rails and fastenings ....................... .. 16,320 82
Old inaterial serviceable ........................... . 7,932 00

$142,107 41

These stores have for the most part been purchased by tender and contracts, which
follows out the practice of previous years.

I enclose a return of accidents and casualties which have occurred on the railway
during the year.

I am pleased to say that the road-bed, buildings and rolling stock are in good
condition.

I have the honour to be, Sir,
Your obedient servant,

J. UNSWORTH,
Superintendent and fechanicl Superintendent.

COLLINGWOOD SCHREIBER, Esq.,
Chief Engineer and Gleneral Manager Grovernment Railways,

Ottawa.

[1891J 83
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No. 1.-PRINCE EDWARD ISLAND RAILWAY.

CAPITAL ACCOUNT. . CR.

1890. $ ets.

June 30.. To Cost of Road and
Equipment to date ..... 3,741,780 89 i

3,741,780 89

1890.

June 34).. By Dominion of Canada

1891.

June30..; do (o .

W. T. HUGGAN,
ccoiuntant and Auditor

CHARLOTTETOWN, P.E.., 30th June, 1891.

No. 2.-PRINCE EDWARD ISLAND RAILWAY.

REVENUE ACCOUNT for Year ended 30th June, 1891.

Previous
Year.

Year ended
Expenditure. 30th June,

1891.

S es. cts.~ $ ets.

60,907 99 Locomotive power, per Ab- 69,399 72
stract No. 1. .. . ..... 64,158 96i 73,663 06

38,026 89 Car expenses, per Abstract 17,909 00
No. 2.. . ..... . .... 37,696 58

126,919 05 Maintenance of way and 160,971 78
works, per Abstract No. 3. 115,195 66 1 105,514 (7

28,717 52 Station expenses, per Ab-1
stract No. 4......... 29,551 9

11,914 40 General charges, per Ab-j
stract No. 5 ... .. ... .. 11,37 79

266,485 85 ... Totals..... .... . 257,990 08 266,485 85

Year ended
Receipts. 30th June,

1891.

Passenger traffie........
Freight traffic ........
Mails and sundries......

$ ets.

72,292 23
81,660 82
20,305 00

Total reeeipts. . . . . 174,258 00
Balance .. .... ... 83,732 03

. .Totals...... 257,990 08

W. T. HUGGAN,
Accountant and Auditor.

CHARLOTTETOWN, P.E.I., 30th June, 1891.

[1891]

DR.

A. 1892

8 cts.

7'18 ets.

3,741,780 89

3,741,780 8<9
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Year.
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No. 3. -- PRINCE EDWARD ISLAND RAILWAY.

LocoMîOTIVE POwER-(Abstract No 1

3(ear ended
PrevousDetails. 30th June,Xear. 1891.

8 cts.~ $ ets.

1,380 00 Mechanical Superintendent's salary, clerks, office and travelling expenses ... 1,412 16

16,419 37 Wages of drivers, firemen and cleaners ..... .. .. ..... .. .. ...... ..... 17,481 16

14,213 69 Fuel...................... ... . ........... ............. ....... 14,905 62

2,042 36 Oil, tallow, waste and small stores. ... ... .......... ...... . .. .... 2,599 97

23,861 3 Repairs to engines, tenders and engine tools ... . ... .... ..... ..... ..... 24,524 71

897 72 Water, including pump and tank repairs..... .... .... ........... .. .... 1,139 06

2,093 32 Miscellaneous .................. ......................... ... ...... 2,096 28

60,907 99 .. .. .. ... ............ ........ Totals. . .............. . ........... .. 64,158 96

W. T. HUGGAN,
Accountant and Auditor.

CHARLOTTETOWN, P.E.I., 30th June, 1891.

No. 4. -PRINCE EDWARD ISLAND RAILWAY.

CAR ExPENSEs-(Abstract No. 2).

ioitails. Year ended
PrevosDtis 30th June,1891.

,$ cts. $ cts.

10,481 02 Repairs to passenger cars..... .... .. ........................... 10,648 03

1,457 97 do postal and baggage cars.... ... ....................... ...... 1,546 58

7,789 59 do freight cars and vans .... ... ............ ................ ..... 5,302 64

13,654 79 Wages of conductors, train baggagemasters and brakesmen..... ... ........ .15,470 95

633 80 Oil and waste for packing.. .......... .................... .............. 535 03

2,633 05 Small stores and fuel........................... ................... 3.270 96

1,376 67 Miscellaneous ......................... ....... ................ ... 922 39

38,026 89 ..... ........... .... ..... .. .Totals. .......... ..... .... .... .... 37,696 58

W. T. HUGGAN,
Accomntant and Auditor.

CHARLOTTETOWN, P.E.I., 30th June, 1891.
[1891] 85
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No. 5. -PRINCE EDWARD ISLAND RAILWAY.

3AINTENANCE of Way and Works -(Abstract No. 3).

Previous Year ended

Year. I)etails. 30th . une,
1891.

$ ets I 8 ts.

669 96 Engineer's salary, clerks, otlice and travelling expenses ........ .419 21

49,215 18 Wages in repairing roadway, fences and semaphores... .... ............ 48,543 4

17,109 48 Rails, chairs and spikes.. .. .. ......... ............ .......... 3,497 12

25,168 94 Ties ... ... .......... ........... ... . .................. .... .. .. 25,445 10

17,933 97 Tiniber and luimber for repairs to bridges, eattle-guards, fences, &c. ý ......... 13,984 5(

5,476 47 Repairs to wharves................................... ........ ..... .. ... 3,146 41

7,784 54 do buildings and platforns....... ........................... 7,562 83

2,499 71 do snow ploughs, flangers and tools . ................. .I 2,894 10

1,060 80 Clearing ice and snow...................................... . ... ....... 9,702 87

126,919 05 ........ ............ ........... Totals...... ... ,.. . . ............... 115,195 66

W. T. HUGGAN,
Acecounutant an.d An ditor.

oTTETowN, P.E.T., 30th June, 1891.

No. 6. PRINCE EDWARD ISLAND RAILWAY.

STATION EXPENSES--(Abstract No. 4).

Year ended
Previons Details. 30th June,

Year. 1891.

cts. . ct.

20,255 44 Salaries and wages of station masters, agents, clerks, telegraph operators, statioii
baggage men, yardmasters, switchmen, watchmen and labourers........ ... 21,073 19

8,462 08 Fuel, oil, light, stationery, tickets and other incidental expenses... .. .. ... 8,477 90

..... M iscellaneous........ ........ ...................................................

28,717 52 ... tils .......... ..... 29,551 09

W. T. HUGGAN,
Acoun tant and Audi.r.

CIIARLOTTETOWN, P.E.I., 30th June, 1891.
86 [1891]
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No. 7.-PRINCE EDWARD ISLAND RAILWAY.

GENERAL CHARGES-(AbStract No. 5).

Previous Year ended
Year. Details. 30th June,

1891.

4,425 88 Superintendent's and train despatcher's salaries, clerks, office and travelling ex-
pen ses .. ...... ....,1........ .... .................... ..... ...-.. ..... 4,30 49)

5,298 44 Accountant and auditor's, paymaster's and cashier's salaries, clerks, office and
travelling expenses..... .......... .... .. ......... ............. .. 5,269 99

660 42 Advertising. ............. .......... ........ ....................... 849 &5

318 38 Damages to men,.animals and goods ..... ..... .... ...... ...... ,....... 84 46

461 52 Telegraph expenses (not including pay to operators) .... ...................... 37 47

749 76 Miscellaneous........ ................... ............... . 499 53

11,914 40. .. ... ... ........... Totals .. ... .......... ............. 11,387 79

W. T. HUGGAN,

CHARLOTTETOWN, P.E.I., 30th -Jutne, 1891. and Anditor.

No. .-- PRINCE EDWARD I8LAND RAILWAY.

STATEMENT of General Stores Account, Year ended 30th June, 1891.

June 30... To Balance brought forward ..... ..... ............... ........ .. ......... 103,078 65

1891.

-June 30... To Purchase during theyear, including rails ......... .. . .. ..... 114,549 86
Charges from other Departments...-- . .-..... ....... ...... 14.978 39
Pay-rolls..........-.--.....- . .. . .... .......... 2,583 60

132,111 8

CH. 1235,90 501891.
»June 30... By Issues during the year ................ .................. ..... .. . . 93,08 09

Ordinary stores ... ............. *84,279 05
Balance Fuel ..... . ... .............. . 902 74

Balance..... .. Rails and fastenins on hand . .. 48,993 62 [j.···· 142,107 41
sOld material, serviceable ........ 7,932 00 )

W. T. HUGGAN,

CHARLOTTETOWN, P.E.T., 30th June, 1891. Accountant and Auditor.

[1891]



55 Victoria. Sessional Papers (No. 9.)

No. 9.-PRINCE EDWARD ISLAND RAILWAY.

GENERAL BALANCE.

$ ets.

General stores... . ..... ......... ..142,107 41 Do

Cash.... ............ ........ ..... 6,100 91 Ac

Stations............................. 1,288 96

Militia Department.......... ........ 70 49

Anglo-American Telegraph Co.... ... 46 43

Judge Weatherbee ................... 30 00

Sidney Gray .............. . ...... 25 00

Railway Extension, Charlottetown..... 812 83

Local Govt. P. E. Island.. ..... ... 18 40

Total.......... ........... 150,500 43

CHARLOTTETOWN, P.E.I., 30th June, 1891.

iniion account ................

cident insurance.. ...... ........

$ ets.

145,580 54

4,919 89

Total.. .................... 150,500 43

W. T. HUGGAN,
Accountant and A uditor.

[1891]

DR.

A. 1892
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No. 10.-PRINCE EDWARD ISLAND RAILWAY.

COMPARATIVE STATEMENT of Averages for Year ended 30th June, 1891.

IDetails. 1891. 1890.

Mileage of railway open........ ...... . ......... ......... ....... 210 210
Engine mileage......... .............. .... ........-......... . 335,202 315,943
Tramn do ............ .. . ...... . .. ... .... . . . ...... 272,475 252,573
Car do ............ .... ......-. ... .......... . .............. 1,420,425 1,316,355

Rteceipts per en ine mile............ ...................... . Cents. 51-99 5094
do mife of railway ......... ............ ... .. . . .. . Dollars. 829-80 766-53

Percentage of passenger earnings to gross receipts . . .......... .......... .41'49 43-11
do freight do do ... ............... 46-86 45-76
do other do do ..... .. . .... . .......... 11'65 1113

Expenses pe-r engine mile- .
Drivers, firemen and cleaners'wages ................... ....·... ·. .... . 521 5*20
Fuel... ... .............. ..... ........................ .. ...... ... 445 4-*5o
Oil, tallow, waste, and small stores... . ...... ......................... 0-78 0165
R epairs to engines . ....... ... . ...... ........ ... .. .... .. . 7'32 7-*55

Waterandtankrepairs... ... ..... .......... . ..... . ..... .... 034 0-28
iscellaneous. . ...... .. . ..... .. ... ..... ........... ....... ...... 0-62

18-72 1884
Mechanical Superintendent's salary, office and travelling expenses .............. 0«-42 0*44

Total.......... ......... .... ... ..... Cents. -19-14 19-28

Locomotive power per engine mile. ........... ... . . . ....... ..· · · 19 14 19-28
Car expenses do ............. ..... .................... 1125 12·04
Maintenance of way and works do ...... ...... ........ . .... 34 37 40·17
Station expenses do .... ... .... ...........·.·..... 88. . 81.0
General charges... ........... .... . .............. . ......... .......... 3 40 3-77

Total perengine mile ................---.. .» Cents. 76-97 84*35

Locomotive power per train mile.... . ............ ................... 23-55 24.11
Car expenses do ... . ................. ...... . ... .... 13·83 15-06
Maintenance of way and works do ..... .... ...................... ...... 4228 15

k1do411137Station expenses .do. .... ... .- · · · ·. · ·. · · · ··.... 08 1-71
General charges do ..-.....-. .-....... 48 472

Total per train mile. .. ............... ... .... Cents. 94.68 105'51

Working expenses per mile of railway ..... ... .... .. .............. Dollars. 1,228-52 1,268-98

W. T. HUGGAN,
Aceountant and Au.dior.

CiHARLOTTETOWN, P.E.I., 30th June, 1891.

[1891] 89
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MECHANICAL SUPERINTENDENT'S OFFICE,
CHARLOT'rETOWN, P.E.L, 26th August, 1891.

in,---I beg to subnit for your information the following statements, showing the
operations of the Mechanical Department of this railway for the fiscal year ending 30th
Juie, 1891.

A.-Monthly statement of the cost of locomotive power.
. -Statenient of the perfornance and consumption of locomotives.

C.--Monthly stateient of car mileage.
D. - -Statement showing the number of locomotives, cars, snow ploughs and flangers.
E.-Comparative statement of theexpenses of the Mechanical Departnent for the

years 1889-90 and 1890-91.
During the year four 10-ton platform cars have been rebuilt, at a cost of 8950.95,

which has been included in the cost of freight cars.
By reference to statement ' D " it will be seen that the stock of locomotives, cars,Snow ploughs and flangers provided on capital account consists of

21 locomotives.
17 first-class passenger cars.
15 second-class passenger cars.

175 box cars.
125 platform cars.

3 postal and smoking cars.
:3 conductors' vans.
1 pay car.
8 snow ploughs.
7 flangers.

I am pleased to be able to report that the efficiency of the rolling stock has been
well naintained during the year, and is in good condition.

T have the honour to be, Sir,
Your obedient servant,

J. UNSWORTH,
,Superintendeft and Mlechanicl Superintendnut.

COLLINGWOOIj SCHIREIBEFR, Esq.,
Chief Engineer and General Manager G-overnment Railways,

Ottawa.

[1891]
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PRINCE EDWARD

A.--STATEMENT of the

MECHANICAL

Cost of Locomotive

Cost of

Miles run
by

Engines,
Less

Ballasting.

1890-July................

August...........

September . .....

October ............

November ..........

Decenber . . . . . . .

1891-January ............

February.........

M arch ... ........

A pril ..............

M ay.. . ...........

June . ... . .......

34,150

30,729

30,436

31,498

31,099

31,569

22,492

23,439

25,218

21,506

23,585

29,478

Totals.......... 335,202

1,551 85

1,488 14

1,521 00

1,519 84

1,461 23

1,716 49

1,348 91

1,523 98

1 513~ 87

1,101 04

1,201 54

1,199 42

1,424 27

1,696 60

1,021 90

1,419 70

1 970 Af

207 95

222 29

209 84

233 00

276 59

186 10

232 53

215 r n

1,181 94 1,016 57 160 17

1,264 16 1,114 10 176 78

1,389 75 1,246 56 221 66

17,481 16 14,905 62 2,599 97

1,832 33

2,362 61

1,600 28

1,832 98

2,096 82

2,866 59

2,433 81

2,344 02

2,091 44

1,816 32

1,307 58

$ ets.

205 90

289 14

42 25

105 80

59 47

114 23

29 00

30 49

180 69

23 22

13 48

1,939 93 45 39

24,524 71 1,139 06

[1891]

Mýýonths.



Sessional Papers (No. 9.) A. 1892

ISLAND RAILWAY.

DEPARTMENT.

Power, for the Year ended 30th June, 1891.

Miscellaneous,
including

Expenses of
Office

and Engine
House.

M t

227 67

221 40

427 41

279 47

321 84

356 14
343 51

305 86

274 07

307 49

225 82

217 76

3,508 44

Total.

e ets.

5,197 24

5,733 28

5,014 77

5,147 35

5,596 63

7,026 64

5,363 23

5,856 58

5,554 56

4,505 71

4,101 92

5,061 O

64,158 96

Average per Mile Run.

Engine- Fuel. Tallow,
men. &c.

Repairs. Water. Miscel- Total.laneous.

Ct.s. Cts. Cts. Cts.

4·54 3-47 0-57 5-36 0-60

4*84 3·58 0'88 7-69 0-94

4«99 3·95 0-73 5-26 0-14

4-83 3-80 0-66 582 0-34

4-70 4-58 0·75 , 674 0-19

5·43 5·37 0-88 9-08 0-36

5-99 4-54 0183 10-82 0-13

650 6·06 0*99 10·00 0-13

6-00 5-07 0 85 8-29 0-72

5-49 4-73 0-74 8-45 0·11

5-36 4·75 0'74 5-54 0.05

4-72 4-23 0175 6-58 0-15

5·22 4-44 0-78 7·32 0·34

Cts. Cts.

0-67 15-21

0-72 18-65

1-40 1647

'89 16'34

103 17-99

1-13 22-25

1·53 23-84

1.30 24-98

109 22 02

1-43 20*95

0-95 17-39

0-73 17-16

1-04 19-14

[1891]
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PRINCE EDWARD

MECIHANICAL

B.-STATEMENT of the Performance and Consumption

Train Mileage. Miles run by Engines.

Montis.

1890-July ..... .. ....

August...........

Septeniber .......

October.... ......

November ........

December .... ....

1891-January...... . .

February.........

March........

A pril...........

M ay.............

June..............

Totals . ..

4,132 14,146

4,049 11,757

4,275 11,262

4,230 11,887

3,896 10,168

4,295 7,653

3,329 2,414

4,145 2,972

3,944 2,794

3,240 2,064

3,571 4,556

14,395 789 76

13,720 3,329 ........

13,799 6,059 49

14,269 3,190 ........

15,238 525 .... ..

17,562 1,458 448

13,744 82 , 1,338

12,724 ........ 3,200

15,621 36 1,698

14,485 533 .......

14,056 1,825

[1891]

A. 1892

b

et

29,406

28,806

31,169

29,346

25,931

27,121

17,578

18,896

20,149

17,082

20,437

26,182

5,633

5,409

5,733

5,821

5,601

5,961

4,916

4,470

5,085

4,969

35,039

34,293

36,990

35,177

31,699

33,293

22,5-2

23,439

25,254

22,099

25,593

31,495
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ISLAND RAILWAY.

DEPARTMENT.

of Locomotives, for the Year ended 30th June, 1891.

Average
Total Mileage. Mileage.

154,081 ........ 5-25 8-48 4-.39

159,785 ... «..554 8-47 4·66

- -

176,437

154,025

146,681

125,394

81,384

63,966

100,859

103,168

134,483

134,813

1,535,076

4,875

6,581

10,324

4,418

928

5-25

5-65

4-70

5-01

4'07

5·46

b"5 4 77

8'31 4-37

8-14 4-62

7*75 3-76

6-78 3-60

5-65 2-73

6'40 3'99

Consumption perConsumption. 100 Miles run by Engines.

~ I
oe~ C

- e
- O ~-~ -- .~ f 0 O~ - - I

7. - ZO ~w -
~ ;~ ,~ .~ ,~

13,850

14,218

16,017

15,763

16,202

17,372

11,850

14,248

13,383

8,985

12,125

1,495

1,538

1,896

1,776

1,867

2,335

1,898

2,284

2,216

1,519

1,779

527 654

486 732

608, 738

598 726

457 635

317 723

2 446

57 481

56 461

189 425

247 514

376 6021

3,920 7,137

39'55 4-26 1 50 1-86

41-46 4·48 1·41 2-13

43·39 5-12 1-64 1-99

44-81 5'04 1·70 2·06

51-11 5-89 1.44 2-00

52-18 7-01 0-95 2.17

5249 8-40 0-01 1,97

60-78 9-74 0'24 2·05

52-99 8-77 0·22 1-82

40-65 6-87 0-85 1-92

47-76 6·95 0·96 2·00

40-05 6*24 1-19 1·91

46-68 6-32 1-09 1-94

* Deduet piloting in naking these averages.

J. UNSWORTH,
Superintendent and Miechanical Superintendent.

[1891J

A. 1892



55 Victoria. Sessional Papers (No. 9.)

PRINCE EDWARD ISLAND RAILWAY.

MECHANICAL DEPARTMENT.

C.--MONTHLY STATEMENT of Car Mileage for Year ended 30th June, 1891.

Months.

1890-July ...............

August . ... .....

Septenber...... .. ,

October ....... ..

November..........

December .... .....

1891-January ............

February........

M arch ... . .......

April .. ....... ...

May ..............

JYn

Second-
First-Class. Clas and

Baggage.

38,012

27,113

28,444

29,366

23,617

25,169

16,064

13,929

17,402

15,927

19,375

94 J7
u . . . . . . . . . . . . . ,

Tý.tals.......... . 279,194

L.ss-Balasting ... . .......

Balance.. ...... 279,194

Postal
and Box and Pafr.Sm g St Platforui.

Smioking. Sok

48,026

47,634

43,304

47,309

62,522

46,042

27,508

16,713

29,396

43,405

54,959

41,743

508,561

3,806

504,755

18,660

38,068

54,040

24,159

17,673

12,943

11,027

10,160

23,995

15,852

25,198

26,496

278,271

93,996

Total.

154,081

159,785

176,437

154,025

146,681

125,394

81,384

63,966

100,859

103,168

134,483

134,813

1,535,076

114,648

27,307 22,076

24,698 22,272

25,998 24,651

29,395 23,796

18,693 24,176

17,430 23,813

14,105 12,680

10,733 12,431

14,829 15,237

16,332 11,652

16,049 18,902

20,672 21,123

236,241 232,809

..... .. .. . 16,846

236,241 215,96.8

J. UNSWORTH,
Superintendent and Mechanical Superintendent.

[1891]

A. 1892
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PRINCE EDWARD ISLAND RAILWAY.

MECHANICAL DEPARTMENT.

D.-STATEMENT showing the Number of Locomotives and the various classes of Cars
and Snow Ploughs on hand 30th June, 1891.

Classification of Cars.

Particulars. o

21 17 15 3 175 122 3 1 336 8 7 15
On hand 30th June, 1890, serviceable......... 3 .... . .. 3 .......

do do condemned...-------- --
Totalstock, 30thJune, 1890 . 21 17 15 3 175 125 3 1 339 8 7 15

Condemned on hand 1st July, 1890..... .... ... ..... .... 3 .... .....
do during the year .. . .. ... ·.. .

.... .. .... 5
LEss-Rebuilt ... ......... .. ..... --. · ·. ·... 4 .... ... ' 4

.... .... ..... .... ... ..

Arn--Serviceable and repairing.. 21 17 15 3 175 124 3 1 338

Totai on record 30th June, 1891.... 21 17 15 3 175 125 3 1 339 8 7 15

J. UNSWORTH,

Superintendent and Mechanical Superintendent.

[1891] 
97
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PRINCE EDWARD ISLAND RAILWAY.

MECHANICAL DEPARTMENT.

E.-COMPARATIVE STATEMENT of the Expenses of the Mechanical Department for the
Year ended the 30th June, 1891.

The miles r
do
do
do

The òost of
do
do
do
do
do

1891.

un by trains were ..... ....... .. .... ... . ......... ... 272,475
engines were... ...... . ... .... . ..... ..... ....... 33 ,202
cars w ere . .............. .... . ... .. .... ........... 1,420,428
snow ploughs were.. ....... ............ ............ ... 27,126

Scts.

locomotive power was ............. .. . . ... ... ... ....... 64,158 96
repairs to cars .... ... ..... .......... . .. .... .... .. ..... 17,497 25
laur, oil, and waste for packing. .... ...... . ..... ......... 535 03
repairs to passenger cars was ..... . .......... ................. 10,648 03

do postal and smoking cars was.. .. .......... . ......... 1,546 58
do freight cars and vans was .......... . .... ... ......... 5,302 64

1890.

252,573
315,943

1,316,355
13,212

$ cts.

60,907 99
19,728 58

633 80
10,481 02

1,457 97
7,789 59

Te cost oi locomotive power per 10 m es run y tra n wws................... .54 24 11
do do do engines was............. .... 1 4 2
do do do cars was............. ....... 451 4 62

The cost of repairs to cars pet 100 miles rmn by trains was. . . . 6 42
do do do engines was..... ......... .. 5 22
do do do cars was ..... .. .... ...... 1 2.3

The cost of labour, oil and waste, for packing, per 100 miles run by trains was.. 0 19
do do do do engines was. 0 15
do do do do cars was ... 0 03

7 81
6 24
1 49

0 25
0 19
0 04

Repairs to passenger cars pe-r 100 miles run by trains were . ... ..... .......... 3 90
do postal and smoking cars were.......... .... . ............ ... 0 56
do freight cars and vans were.. . ...... . .. . ......... ..... .... 1 94

J. UNSWORTH,
Superinfendent and .Mechanical Superintendent.

4 15
0 57
308

[1891]
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APPENDIX No. 5.

DEPARTMENT OF RAILWAYS AND CANALS, MONTREAL DIVISION,
SUPERINTENDING ENGINEER'S OFFICE,

MONTREAL, 30th November, 1891.
SiR,-As requested by your letter No. 86215, dated 29th September last, I have the

honour to submit my report on the various works under my charge, for the fiscal year
1890-91 ended 30th June last. The works are:

1st. The Lachine and Beauharnois canais on the St. Lawrence route.
2nd. The St. Ours and Chanibly canais on the Richelieu and Lake Champlain route.
3rd. The Ste Anne, Carillon and Grenville and Culbute canais on the Ottawa river.
These canais bave be maintained in an efficient state, without accident or interruption

to traffic.
Statements are annuai, showing the amounts collected for fines damages, &c., together

with the monthly returns of the highest and lowest water registered on the lower and
upper entrances of each cafnal and on each of the mitre sills of St. Ours lock.

LACHINE CANAL,

The canal was closed by ice on the 29th of November, 1890, and re-opened on the
28th of April, 1891.

No accident occurred, and navigation was efficiently naintained during the whole
season, the water having been kept at a good height in all the levels, both for navigation
and manufacturing purposes.

The work done on this canal during last fiscal year is classified under two heads
viz. :-Repairs and Income.

REPAIRS.

The water was drawn off on the night of the 11 th April last and let in again on
the night of the 27th of the same month, the canal being open to traffic on the following
day.

While the water was out of the canal ail the works under water were overhauled
and repaired.

During the early part of the fiscal year the canal management underwent a change
by the sudden death of the superintendent, the late Michael Conway, which took place
on the 15th of October, the vacancy being filled by the appointment of Mr. Edward
Kennedy.

Subjoined is given a synopsis of the works of repairs executed by the latter during
the balance of the year.

It was noticed during the latter portion of February that the stone masonry pier
supporting the stationary bridge above St. Gabriel lock was canting over, and, with the
enormous traffic going over it, was exposed to fall down at any moment.

The bridge was therefore raised during April, the pier taken down and rebuilt on an
enlarged scale.

Necessary pointing and grouting were done to the masonry walls in and around look
No. 2, at the raceway above St. Gabriel lock, and rest piers of the Lachine swing bridge.
Some of the stones at the latter point which were broken and displaced were renewed
and re-set.

Al the mechanical structures, such as lock, weir gates and bridges, underwent
considerable repairs.
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The stationary bridges at St. Gabriel lock, as well as the bridge over the raceway,
which forms part of the traffic way, were repaired, and re-planked and the planking and
sheeting torn away by the force of the water at the Cote St. Paul weir were also renewed.

A new lower mitre sill was made and placed at lock No. 4, and the superstructure
in the piers above and below said lock renewed.

The towpaths on each side of the canal, which measures 14 miles in length, were
kept in good order.

The 9,000 feet of planked footpaths in connection with Governnment property in
the city of Montreal has not only been well maintained, but also kept free from snow
and ice during the winter months.

The canal roads, at the basins between St. Gabriel lock and the low-r canal entrance,
including Mill street, have been kept in good condition, and several portions macadamized.

Five stone piers in the waste weir at Lachine, which had been considerably damaged
by the action of ice and water, were pirtially rebuilt while the water was out of the
canal in April.

The renewal of the planking of bridges, wharves and flour sheds was attended to
where required, and the waling or fender timbers at the bridges and locks renewed.

The snubbing posts along the line of canal, on the towpaths, were repaired and
twenty new ones set.

The upper gates of (%Id lock No. 2 were taken out and replaced by new ones, and
the upper gates of new lock No. 3 readjusted.

The accumulation of silt, sand, dirt and gravel in the bottoms of locks Nos. I and
2 were removed by means of the diver and a dredge.

The river St. Pierre, which passes through the Lachine swamp lands, as well as
the new cut (3 miles in length) and all the off-take drains in connection with the canal,
were thoroughly cleaned and kept in good order.

The piers and booms at Lachine, and on the canal proper, received the necessary
repairs.

Repairs were also made, when needed, to the weir and head gates of the mills and
factories.

New platforms and bars have been placed on the upper north gate of new lock No.
3, and 12 chain hole covers made and placed at locks Nos. 1 and 4.

The timbers in the superstructure of the pier at Côte St. Paul bridge, on the north
side, were renewed, and bridge No. 1 raised and the pivot readjusted, and three stationary
bridges at Cote St. Paul were painted.

A portion of the dry rubble wall on the north side of the canal, between the guard-
lock and the Canadian Pacific Railway swing bridge, which had tumbled down, was
rebuilt.

The electric plant for lighting the canal, between the lower entrance and St. Gabriel
lock, has been maintained in good order and has given full satisfaction.

INCOME.

The canal telephone line, which was operated by the Bell Telephone Company under
lease, has been rebuilt with metallic circuit, the instruments put in order and the line
complete transferred to the Department at a cost of $1,600.

This private line is working well, and is of great advantage in connection with the
efficient management of the canal. At night, however, some difficulty is experienced,
caused by the electric wires being strung on the same posts, and in order to obviate this
trouble it will be necessary to put in a separate line of posts for the electric wires
between locks Nos. 2 and 3.

On her return from St. Ours lock, where she had been stationed during the winter
for the purpose of furnishing motive power to the machinery and pumps installed for
unwatering the lock, dredge No. 2 was set to work in the Lachine canal, removing
projecting points and deepening the canal bottom between locks Nos. 2 and 3, at the
entrance of the Wellington basin.
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This work was completed at the end of the fiscal year, when the dredging fleet was
sent to Lake St. Louis to make test pits in connection with the proposed improvement
of the lake channel.

BEAUHARNOIS CANAL.

This canal was closed on the 30th of November, 1890, and reopened to navigation
on the 24th of April, 1891.

There was no accident, and navigation has therefore been efficiently maintained
during the whole season.

During the latter part of April the water was taken out of the canal and repairs
made to the slope walls and under structures where required.

The work done during the lapsed fiscal year is described under two headings, viz.:
Repairs and Income.

REPAIRs.

Two and a-half pairs of lock gates were built during the winter, one pair being
placed at each of the lower sills of locks Nos. 6 and 10 and one gate at lock No. 9.

The lower gates of locks Nos. 8, Il and 12 were raised and readjusted, and the
upper gates of locks Nos. 9 and 14 received sundry repairs.

Seven chain rollers were placed at locks Nos. 6, 7, 9 and 14, and chains for opening
gates were renewed at locks Nos. 7 and 8. f

The valve of gates at locks Nos. 7, 8 and 11 were also renewed, and the working
gear of all the gates overhauled and repaired where required.

Five new fender posts were erected at each of locks Nos. 6, 8, 9, 10 and 13, and
repairs made to other posts at locks Nos. 7 and 9. Sixty new mooring posts were set
and repairs made to others where required.

A new swing bridge has been built and placed at lock No. 7, and the planking of
the bridges at locks Nos. 12 and 14 renewed.

The swing bridges at locks Nos. 8, 9, 10, 11, 12 and 13 were raised, adjusted and
painted, and the bridges of the waste weirs at locks Nos. 9 and 10 rebuilt.

The farm bridges were repaired where required, and maintained in good order.
Twelve new oak anchor timbers for gates were made and placed at locks Nos. 6,

9 and 10.
, A new fran»e dwelling house, 24 x 24 ft., well finished, painted outside and inside,

was built for one of the lockmen of lock No. 13. Two extension kitchens were also
built, one for the lockmaster at Valleyfield and the other for one of the lockmen's
houses at the lower entrance.

All the other Government buildings on this canal, as well as the fences, were kept
in good repairs.

The Hungry Bay dyke and the dams underwent considerable repairs, and the
canal banks on both sides of the canal have been maintained in good order.

The sides or slopes were repaired, and the canal towpath between locks Nos. 7 and
10 has been partly macadamized and covered with a layer of good gravel.

The culvert wells, discharges, drains and side ditches were cleaned during the
summer, and in the spring cleared of snow and ice.

The weeds were mowed as usual on both sides of the canal.
One hundred and fifty feet in length of the north wall of the waste weir at lock

No. 11, which was in a dilapidated condition, were taken down and rebuilt
The canal private telephone line has been kept in order.

INCOME.

A sum of $1,000 having been voted towards utilizing on the canal part of Edison
electric plant, formerly used on the Lachine canal, and now replaced by the Arc
system, a suitable building was erected and annexed to the canai workshops. A line of
posts was also erected on a length of over one mile on the north side, between the lower
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entrance and lock No. 5, and at the beginning of July, 1891, the five lower locks, the
workshops and the superintendent's office were lit by electricity.

This system of lighting has, so far, proved very efficient, and met with universal
praise from navigators and public.

From July, 1890, to the 15th November of same year, steam dredge No. 2, with
steam derrick and scows, were employed at deepening the upper extremity of the canal
entrance at Valleyfield, making a channel in the bay, so as to give better access to the
mills, factories and Government wharves at the lower dam. The material excavated
was utilized to widen portions of the canal bank on the north side. Some dredging
was also done above the St. Timothy bridge, where most needed, for facilitating the
passage of vessels.

On the 15th November the dredge fleet, with the exception of the steam derrick,
which wintered on the Beauharnois canal, proceeded to St. Ours, where her services
were utilized in connection with the work of reconstruction and overhauling of the lock
foundations.

A sum of $2,000 having been voted towards the improvement of that branch of the
river known as the lost-channel, and which is used as a tail-race for the mills and fac-
tories at Valleyfield, work for that amount was done during the month of July.

A large quantity of boulders was removed on the whole length between the lower
dam and the site of the Canada Atlantic railway bridge, or on a distance of about î of
a mile. Some points were also widened and deepened. This work has proved very
beneficial to the lessees of hydraulic lots, but in order to remove all cause of complaints
in future it is estimated that fully $8,000 will have to be spent to complete the work.

CHAMBLY CANAL.

The canal was closed on the 24th November, 1890, and re-opened to navigation on
the 4th May last.

No accident occurred, and navigation was efficiently maintained during the whole
season.

Considerable works were executed during the fiscal year, and are described under
the following two heads, viz :--Ordinary Repairs and Improvements chargeable to Income.

REPAIRS.

One scow 60 x 18, was built for hauling stone required for the works.
The planking of the long pier at the lower entrance and of the wharves above lock

No. 7 on the west side was partly. renewed.
Two sets of stop logs were made, one for lock No. 2 and the other for bridge No. 1,

each set comprising eight sticks of pine timber measuring 24 x 35 in length, respectively.
Three thousand five hundred feet of wooden railing or garde-corps, were replaced

by i in. steel wire cable, with metallic caps on head of each post, with swivels, at different
points to tighten the cable when required. Besides 1,500 feet of the old garde-corps
were repaired.

One pair of new lower gates were built and placed at lock No. 2, and the lower sill
of said lock repaired.

The lower gates of lock No. 4 were taken out and replaced by spare gates built in
1889, and sundry repairs made to the upper gates.

Three guard piers, one above lock No. Z and two below locks Nos. 3 and 4, were
rebuilt, and three improved frame sluices placed in the walls of locks Nos. 2, 7 and 8.

Five new improved noveable derricks with 45 feet booms, three triangle gins, one
crane on wheels, were built at the shops, besides five watch-houses for the locks, fifty
wheel-barrows, thirty-six ladders, two hand trucks and sixty cedar life buoys, which
were distributed at the different locks, bridges and wharves, &c.

Fifty mud boxes for the dredge scows were repaired, and forty-five new mooring
posts set on the canal bank.

All the canal ditches, drains and discharges were thoroughly cleaned, the fences
kept in good order and the weeds mowed on both sides of the canal.
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The slope walls were repaired and the canal bottom cleaned while the water was
out during the month of April.

The workshops, comprising the valuable plant installed for their economical work-
ing, have been maintained in good order during the year.

The masonry in lock walls and bridge piers has been pointed with Portland
cement, and all the Government buildings repaired and painted.

Some alterations were made to the moveable bridge built for the winter crossing at
the ferry site at Ile Ste. Thérèse by replacing the steel cables supporting the bridge
with il-inch iron bars with swivel attachments to give more rigidity to the bridge.

Since the last four years considerable works of improvement have been made to this
canal, such as deepening, raising and strengthening of banks, reconstruction of locks,
wharves and weirs.

There remains, however, to perform a very important werk, which imposes itself,
namely, the construction of a heavy rubble wall, facing on the whole length of the canal
slope on the west side, between bridge No. 3, and the guard lock at St. John's, or a
distance of eight miles.

The slope in this reach on the public road side is very high, almost perpendicular,
and keeps continually sliding in the canal. So far we have been able to cope with these
land slides with the dredge stationed in the canal, but once the dredge is away it would
be necessary to empty the canal to remove these obstructions, should they occur again;
therefore, it is the intention to provide for this urgent work in the next Estimates.

The private telephone line has proved very efficient, and repairs were made when
required by canal employés.

All that portion of the upper canal entrance comprised between the Central Ver-
mont railway bridge and the guard lock is now lit with five arc lights, furnished by
the St. Johns Electric Light Company, at a cost of $250 per season, and is a decided
improvement as compared with the twenty-one coal oil lamps formerly used to light
the harbour of St. Johns and the lock.

IMPROVEMENTS CHARGEABLE TO INCOME.

The work done on this canal during the lapsed fiscal year is subdivided as follows:

Dredging.

Steam dredge No. i was employed during part of the season in deepening the
harbour of St. Johns on a distance of 500 x 88 feet

Considerable dredging was also done in the canal proper between Locks No. 1,
and 3 the material excavated being utilized in the raising canal banks on the towpath
side and filling behind the walls built on the west side to protect the road embankment.

Rebuilding Walls, bocks No. 7 and 8.

The east chamber wall of lock No. 8, commencing at the upper hollow quoin of
lock No. 9, and comprising the recess, abutment, chamber, as well as the recess, abut-
ment and part of the east chamber of lock No. 7, were taken down and rebuilt, the
portion under water being built with pine timber, and the portion above water with
cemented stones, which could be saved from the old walls.

Protection Wall at St. Thtérese Miil.

From St. Thérése mill to Fryer's by-wash the canal embankment on the east side
follows the st4ore line of the Richelieu river, on a distance of 3,000 feet. This embank-
ment has originally been built for a length of 2,100 feet on a slight slope, but on the
remaining 900 feet the bank was resting against a perpendicular wall. The height of
the bank facing the canal is 9 feet, whereas in the rear on the river &ide the height
averages 16 feet, the canal bottom being therefore 7 feet higher than the river.

The river, which passes at the foot of the enbankment in the rear, is very rapid at
this particular point, and had undermined the protection wall to such an extent that,
with the enormous pressure of the canal water against it, a serious break was appre-
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hended, and in fact 40 feet of this embankment gave way previous to opening of
navigation.

Steps were immediately taken to rebuild that portion of the bank, but while doing
so it was ascertained that in order to ensure the permanency of repairs to the embank-
ment at that particular point it was imperative to rebuild the protection wall on the
length of 900 feet referred to.

This work was done by building a heavy rubble wall in rear of the embankment,
900 feet in length, 10 feet wide at bottom, with a slope giving 6 feet in width at top.

This work was done in the space of a month, and this part of the canal which was
considered the most dangerous is to-day perfectly safe and secure.

Dry Rubble Wall, -le St. Thérese and Langelier's Bridge.

The towpath at Ile St. Thérèse, of blue clay formation and not protected by a stone
facing, was exposed to be destroyed by the water of that portion of the canal known as
" Petit Lac." A dry rubble stone wall was therefore built on the face of the bank for
a distance of 11,800 feet and the towpath macadamized.

The inside slope wall on the east side, between St. Luc road and Langelier'a mill
was also rebuilt on a distance of 3,500 feet, the whole being covered by dredged material,
rolled, and a layer of gravel laid over it.

Bridge Seats Nos. 1, 3, 4 and ñ. •

The bridge seats of swing bridges Nos. 1, 3 and 5 were rebuilt in cement masonry,
and the guide piers on each side thoroughly repaired.

The abutment of bridge No. 4 was taken down and rebuilt with square timber.

Electric Light,

The magnificent water power created at the new by-wash, 400 feet above lock No.
2, has bien utilized for the proposed lighting with electricity of the Chambly canal, and
with a view to provide motive power to the canal work shops. One of the three sluices
in the by-wash, 3 x 4 ft., has been set apart for supplying water to the turbine wheel,
placed 325 ft. below, on the river shore, through an iron pipe 40 inches in diameter.

A two stories 31 x 26 ft. electric station was built below the fall, on solid cemented
stone foundations, the lower story to receive the dynamos and station apparatus, and
the upper reserved as a dwelling for the electrician.

A 30 inch turbine of the capacity of 100 horse power was placed at the end of the
feeder pipe, said pipe being protected against the action of the water coming through
the other two sluices by a 2 in. plank partition, 300 feet in length by 5 feet in height.

The necessary shafting has been placed in position, and everything is now in readi-
ness at the station to receive the dynamos, once a selection is made amongst the tenders
forwarded to the Department on the 14th of November, 1890.

In addition to the above work, seventy-five cedar posts were erected on the east
side from the station to the foot of the canal, and 16,000 feet of copper wire strung
over them for the incandescent lighting of the workshops.

This line of post is prepared for the reception of the necessary wire required for the
arc lighting of that portion of the cabal between lock No. 2 and the extremity of the
long pier in the Chambly basin, and which comprises eight locks, four swing bridges,
four weirs, three extensive wharves and five basins.

ST. OURS LOCK.

The lock was closed on the 28th November, 1890, and reopened to navigation on
the Sth May, 1891.

There was no accident, and therefore no detention to the trade.
The works done at this lock during the fiscal year are sub-divided ùnder two

heads, viz. :-Repairs and Income.
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REPAIRS.

The canal or lock embankments on each side of the lock were raised, macadamized
and covered with gravel.

The lock gates were raised, adjusted and some sundry repairs made to the
mechanical structures. Some planking at the bottom of the lock was renewed by means
of the diver, and the lower sill cleaned.

Stone was placed on the abutments of the dam, and the bank below on the west
side to prevent land slides.

Repairs were made to the piers above and below the lock, the ice cut away around
them and at the gates, and the gates themselves loaded down, at the beginning of the
winter, to prevent their being lifted by high water in the spring. Ladders and mooring
posts were made and set at the piers ; the booms were removed in the fall, placed in
winter quarters and replaced in position at the opening of navigation in May.

The superintendent's dwelling, outbuildings and lockmen's shanty and fences
received the usual repairs.

The Government ground on the island, which had been damaged by the works at
the dam and the high waters, had been filled in and repaired.

The scows were hauled out, and caulked and repaired, and a crane derrick installed
on one of them.

At the close of navigation work was resunied towards overhauling and repairing
the bottom of the lock.

This work was carried on under the immediate supervision of Mr. L. G.
Papineau, C. E.

This work, which was commenced in December, 1888, and carried on during the
winter months, was successfully compieted on the 7th of May last.

During the winter of 1888-89, owing to the insufficiency of the plant at our
disposal, nothing of importance was done in the way of repairs, beyond building the
necessary cofferdams, unwatering the lock and ascertaining the extent and nature of
damages.

At the close of navigation in November, 1890, work was resumed, the cofferdams
were rebuilt, and on the 21st of December of same year the lock was nearly unwatered
when a leak occurred under the north-west pier, filling the lock, submerging the pumps
and suspending the work.

The leak having been stopped, the lock was again unwatered; but on the 15th of
February, 1890, another leak occurred near the same place, again flooding the works.

No sooner was this new breach repaired than heavy rains occurred and the river
rose above the lower cofferdam, and remained at that height until the end of March.
- These two accidents and the unusual height of the Richelieu had by this time made
it impossible to do any work of repairs, but at the close of navigation in November,
1890, the works were again resumed, and, as above stated, carried to successful
completion on the 7th of May last.

When the lock was unwatered it was ascertained that the bottom was in a bad
condition, specially at the mitre sills.

Under the flooring, above and below, large excavations were found, some of which,
measuring 9 feet in depth and connecting with each other beneath the sills and under
the wall on the west side. The centre portion of the lock was, however, in a fair
condition, notwithstanding the fact that the site of the lock is permeated by natural
-springs.

The whole masonry was in a good state of preservation, specially below low water
level, owing, no doubt, to the fact that it was originally built on piles.

The repairs consisted mainly in renewing the mitre sills, in filling with concrete the
excavations under the walls above and below the mitre sills, and renewing the flooring
at the upper and lower ends of the chamber.

This lock, which so badly needed repairs, is now' almost as good as when newly
built.

A. 1892
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SURVEYS.

The work done under th.e lapsed year under this head has been mostly confined to
preliminary surveys in connection with a proposed system of drainage along the
northern boundary of the Lachine canal, and the proposed improvement of the channel
of Lake St. Louis.

The work done under the above head is briefly summarized as follows

Lachine Canal Drainage.

The general plans for the proposed system of drainage along the northern bound-
ary of the Lachine canal were made during the fiscal year 1890-91, but all the plans of
details and specifications of the work to be done were made during the present year.

Tenders for building this proposed drain were called for on the 12th of February,
1891, and the contract awarded to Messrs. Heney and Borthwick, at the close of the
fiscal year.

LAKE ST. LOUIS.

The hydrographic survey of this lake, in view of a deep-water channel, was com-
menced on the Ilth of September, 1890, and continued until the 1st of December
following.

During this period the north shore of the lake was surveyed on a distance of about
three miles ; and soundings on lines laid parallel, at a distance of 200 feet from
one to another, were taken from the north shore of the lake to the south side of the
present channel on a distance of two miles.

A considerable loss of time has occurred during the season owing to the stormy
and rainy state of the weather.

During the winter months a preliminary plan of the above survey was made and, as
the bottom of the lake proved to be very irregular, it was found advisable to take more
soundings before making a final plan of this portion of the lake, and the work was left
over until the following year.

REPAIRS TO VESSELS.

Dredge No. 1 and scows.

Some parts of the hull of the dredge were renewed and strengthened and the deck
replanked.

The machinery and dredge fittings have been carefully overhauled. Sundry repairs
were made to the six scows, floating derrick and two lodging scows. These vessels were
besides well caulked and painted.

Dredge No. 2, stean derrick and scows.

The hulls of the steam dredge and derrick were caulked and painted. The derrick's
swinging table and frame supporting it were strengthened by means of oak posts and
knees.

The machinery and fittings of both vessels were thoroughly overhauled and every-
thing on board put in readiness to resume operations in the spring. The four dredge
scows were repaired, caulked and painted.

STE. ANNE'S LOCK.

Navigation closed here on the 25th November, 1890, and reopened on the 25th April,
1891. No interruption to the traffic occurred during the season.

The lock walls and gates, the mechanical structures, range lights, towpath, fences
and bridges were kept in a good state of repair, and the working of the canal was very
satisfactory all through.
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INCOME.

A sum of $20,000 having been voted towards the strengthening of the old Grand
Trunk pier at St. Anne's, the contract for doing the work was awarded to Messrs. Broder
& McNaughton, and signed by these gentlemen on the 26th of August, 1890.

Work was commenced in the latter part of October, 1890, but the difficulties
experienced in doing the rock excavation contemplated along the old pier soon brought
the works to a close.

The old cribwork was found to be in such a dilapidated condition that no blasting
could be done near it without it being entirely destroyed, and operations had to-be sus-
pended in consequence on the 27th November, after six foundation cribs had been sunk
in position at the upper end.

The contractors resumed work in the first week of June, 1891, it having been decided
in the meantime to fasten the foundation cribs to the river bottom with rock bolts, instead
of levelling the bed of rock to receive them as originally intended.

The seats of the cribs had, however, to be cleared of all loose material, and this
proved to be a difficult matter, as the old pier kept emptying out from the bottom almost
as fast as the divers could remove the stone. To overcome this difficulty, a large portion
of the old work had to be demolished and replaced by new cribwork.

At the end of June several cribs had been built and the bottom of the river
prepared for them, but the water being still too high, none of them were put in place
till the beginning of July.

Such good progress has been made since that the works will be brought to completion
in a few days.

CARILLON CANAL.

This canal was closed on the 29th November, 1890, and re-opened 23rd April, 1891.
The repairs to the works here were as follows:-
The mooring pier at the lower end and the guide pier at the upper end entrance

were re-floored.
The fences, bridges, towpath and range lights were kept in good repair and the

canal prism cleaned.
The watch-houses at locks Nos. 1 and 2 were repaired, and had their roofs shingled;

460 feet of boom were repaired, strengthened and planked over.

GRENVILLE CANAL.

The closing and reopening of navigation here occurred on the same dates as on the
Carillon canal.

The canal prism was carefully cleaned and the banks strengthened at a couple of
weak points, and rip-rapped.

The towpath was widened for some 300 feet in length between locks Nos. 6 and 7.

Lock No. 5.

The gates were raised by means of plates put in the heel post sockets, to ensure easier
working, and the top bars of gates renewed.

Lock No. 6.

The gates were repaired and painted and two new towpath bridges built.

Lock No. 7.

The top bars of gates were renewed, the gates painted, and two new valves put in.
Navigation was maintained without interruption on both the Carillon and Grenville

canals during the whole season.
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CULBUTE LOCKS.

The repairs done to these works during the year consisted in the re-setting of the
gates in position and some planking on top of the lock walls, together with some slight
work done on the dam at the head.

The traffic on this section -of the Ottawa river, is insignificant, and seeins to be
-constantly decreasing.

I have the honour to be, Sir,
Your obedient servant,

E. H. PARENT,

Superintending Engineer.
T. TRUDEAU, Esq.,.

Acting Secretary, Railways and Canals.
Ottawa.

LACHINE CANAL.

STATEMENT showing the depth of the River Water on the Mitre Sills of Lock No. 1 at
Lower Entrance and Lock No. 5 at Upper Entrance during the Fiscal Year ending
30th June, 1891. (Froni Lockmaster's Returns).

Lock No. 1, Lower Sill. Lock No. 5, Upper Sill.
M onths. ---- ------- -

Highest. Lowest. Highest. Lowest.

1890. ft. in. ft. in. ft. in. ft. in.

July ..... .. ... .......- ...... 23 3 19 5 13 il 12 6
August ......... .......... ...........-.-- 19 6 18 6 12 6 11 8
September.... .. .. ................. .... ... 20 2 18 2 12 5 il 0
October...................... .... . .. .... 18 4 17 8 il 6 11 0
November....... .................... 18 10 17 6 il il il 1
December....... ................. 33 3 17 5 12 11 10 6

1891.

January.............. ............ .... ... ... 30 5 27 1 12 9 10 5
February. ...... ...... ....... ......... .. 29 2 25 9 12 5 10 3
March........ ... ......................... . 31 8 27 9 13 6 11 1
April.................... . .. ......... 33 10 24 2 15 3 12 9
May....... ....... · ·.... · · ·....... 24 3 21 0 15 2 13 2
June................ ... . .. ... ......... 21 0 18 71 13 0 11 5
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BEAUHARNOIS CANAL.

STATEMENT showing the depth of the River Water on the Mitre Sills of Lock No. 6 at
Lower Entrance and Lock No. 14 at Upper Entrance, during the Fiscal Year end-
ing 30th June, 1891. (From Lockmaster's Returns).

Months.

Lock No. 6, Lower Sill. Lock No. 14, Upper Sill.
-- - - - - - -- ________-

Highest. Lowest. Highest. Lowest.

1890. ft. in. ft. in. ft. in. ft. in.

July ... .. ... ....... . ..... ............. 13 8 11 11 13 6 j 13 0
August .... .......... ..... ......... ......... 12 0 11 4 13 1 12 5
September......... ........ ... . Il 6 1 0 13 0 12 3
O c ber . . ........ ··.. .....-----. ....- - · · · i 3 10 12 10 12 0
Noveinber...... ... . . . · ·..... . .......... 10 8 10 2 12 10 12 3
December................. .. ........ · · ·. · 15 10 10 4 13 2 12 3

1891.

January ... .... . ............... ..... 0
February...... ..... ... .. .... .. .. ... ... 18 8 15 3
March........ .... .....- ... ...... . . 16 10 14 1

Apr ..... ..... ... ....... ... . ......... 14 10 13 0
]ri. . . .... . ........ 14 9 12 8
June................. ..-... .... ...... .... 12 7 il 1

13 0 12 2
12 9 12 1
13 5 12 3
13 7 13 0
13 9 12 8
12 8 12 3

CHAMBLY CANAL.

STATEMENT showing the depth of the River Water on the Mitre Sills of Lock No. 9 at
Lower Entrance and Lock No. 1 at Upper Entrance, during the Fiscal Year end-
ing 30th June, 1891. (From Lockmaster's Returns).

Months.

Lock No. 9, Lower Sill.

Highest. Lowest.

1890. 1 ft. in. ft. in.

July........... ... .. . ..... ...... . 13 5 10 6
August .... . .......... .................. ... 11 1 9 2
September ....... ............... . ....... 15 4 11 0
October .. . .. . ........---. ····.---........ 12 1 11 0
November . .......... .. 14 5 11 6

December...... ......- .... ... ............ 16 5 il 10

1891.

January.............. ........ ............... 16 6 14 6
February ... ................ .. ..... ..... 17 4 15 10
March. ..................................... 21 10 17 5

C19 7 17 3A ril . . ....... . ..... ...- -.. - ·.... 17 5 13 6
May.............. ... .................. .... 13 4 13 7
June .......... ... ..,... .....-- ... .. ....... 13 4 10 7

Lock No. 1, Upper Sill.

Highest. Lowest.

ft. in. ft. in.

il 4 8 5
9 5 7 8
9 9 8 11

10 .4 8 il
10 4 9 2

9 11 8 0

9 3  
8 9

10 8 9 3
il 5 10 5
12 3 11 1
il il 10 0
10 2 8 6

[1891 j
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ST. OURs LOCK.

STATEMENT showing the depth of the River Water on the Mitre Sills of St. Our's Lock
during the Fiscal Year ending 30th June, 1891. (From Superintendent's Return).

Lock No. 1, Lower Sill. Lock No. 1, Upper Sill.
Months. ---- _-- - -

Highest. Lowest. Highest. Lowest.

1890. ft. in. ft. in. ft. in. ft. in

July..... ............. .... ... .... . 13 7 9 10 11 2 9 3
August...... il.............l 0 9 0 9 8 8 5
September ....... .. ... . ................. 12 il 9 4 12 6 9 6
October..... .......... 10 4 9 0 10 2 9 6
November ... il...... l 0 9 4 Il 2 9 il
December ..... ... .... .... ................. 13 0 10 3 10 4 8 5

1891.

January ..................... ........ ....... 14 2 il 24 10 2 8 74
February............ ........ . .......... . 17 1 12 8 13 10 9 0
March...... ................ .. ..... .22 2 16 3 17 9 12 2
April.... .. . ........ ............... .. .. 21 il 17 4 17 8 13 il
May .... ... ................... ......... ... 17 2 13 1 13 11 il 1i
June.... ..... . . .. .. .... ...... 12 10 9 il il 5 9 3

LACHINE CANAL.

STATEMENT of Fines and Daniages collected during the Fiscal Year ending
30th June, 1891.

Date. Naine of Vessels. Name of Owner. Fines. Danages. Totals.

1890-91. $ cts. e ets.: cts.

July 18... Barge "Fame " ... .... F. La
Aug. 11... Steamer "Eveline" .. . . .. H. D
do 26... do "Cholnmley "........ Carbr

lst July, 1891.

plante, jun ........ .. 20 00 2000
bell & Co... ........... i 10 00 10 00
ay & Routh ... .. .... 1000 200 00 210 00

Totals ... 4.... ... 400 200 00 240 00

JOHN O'NE ELL,
Collector.

[1891]
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LACHINE CANAL.

STATEMENT of the Fines and Damages collected during the Fiscal Year ending
30th June, 1891.

Date.

1890.

Aug. 15...

CANAL O

Name of Vessels. Naine of Owner. Fines. Damages. To

$ ets. $ ets. $

Steamer "Ariel " ... Jas. Cowley.......... 4 00........

J. B. DESCHAMPS,
FFICE, Pro Collector.

MONTREAL, 1st July, 1891.

tals.

ets.

4 00

BEAUHARNOIS CANAL.

STATEMENT of Damages collected during the Fiscal Year ending 30th June, 1891.

Date. Names of Vessels. Names of Owners. Fines. Damages. Totals.

1890. $ ets. $ ets. $ ets.

Nov. 1... . Barge "Jennie .. ......... Montreal Transportation Co... 20 0 ... ... .. 20 00

1891.

June 2.... Dredge " St. Joseph . Messrs. Connolly.... ....... .5 00 5 00
do 9.... Barge " Jennie " .......... Montreal Transportation Co... .......... 6000 6000
do 9.... do "Acadia"......... do do ... .. ....... 20 0 0  20 0

Totals............... 20 00 85 00 105 00

D. DANIS,
CANAL OFFICE, C0llector.

VALLEYFIELD, Nov., 1891.

CHAMBLY CANAL.

STATEMENT of Fines and Damages collected during the Fiscal Year ending 30th
June, 1891.

Date. Names of Vessels. Naines of Owners. Fines. Damages. Totai.

1890. cts. * ets. $cts
Aug. 21... Barge " W. Henry ". ....... Captain Arpin ............. ....... 2 00 2 00

do 21. do "St. Jean Baptiste".. do M. Lavalleé........... .... .... .. 200 200

Totals .... .... 4 00 4 00

D. S. MARTEL,
CANAL OFFICE, C0/lector

CHAMBLY BAsIN, Nov., 1891.
[1891]
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ST. OuRs LOCK.

STATEMENT of Fines and Damages collected during the Fiscal Year ending
30th June, 1891.

Date. Names of Vessels. Names of Owners. Fines. Damages. Totals.

$ cts. $ cts. $ ets.

1890-91... Str. " James ......... ..... Capt. Gedeon Lebrun. 2 00 .......... . 2 00

,Scow St. Joseph .. ......... do E. Lussier .... .... .......... 75 75

Totals ................ 200 75 2 75

PHILIPPE MATHIEU,
CANAL OFFICE, Collector.

ST. OURS, Sept., 1891.

LACHINE CANAL.

STATEMENT of Amounts collected for Wood Dues and Winterage of Vessels, during
the Fiscal Year ending 30th June, 1891.

Date. Items. Amounts.

$ ets.

1890-91...,Wood dues.. ...... ....... .......... ................ 124 70

W interage..................... .... ..... ............ ...................... 589 97

Total ............................................ 714 67

JOHN O'NEILL,
CANAL OFFICE, Collector.

MONTREAL, July, 1891.

LACHINE CANAL.

STATEMENT of Wharfage, Basin and Bank Dues collected during the Fiscal Year
ending 30th June, 1891.

Date. Items. Amounts.

c ets.

1890-91... Wharfage dues . . ............. ..................... .. ... ..... 21 36

Basin dues............................ .--.. .- .................. 1,57683
Bank dues ........--- ..---.... -.......-....... ............ ............ 1200

Total... .. ... .... .. ... ........... . .... ...... . ... 1,610 19,

J. B. DESCHAMPS,
CANAL OFFICE, Per Collector,

LACHINE, July, 1891.
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APPENDIX No. 6.

ST. LAWRENCE DISTRICT.

SUPERINTENDING ENGINEER'S OFFICE,
CORNWALL, 31st December, 1891.

Si,-As requested in your letter No. 86214, I beg to submit the annual report on
the present condition of the canals in the district under my charge, including also the
works of construction and surveys in connection with their enlargement.

This district comprises the " Cornwall canal," the Farran's Point, Rapide Plat and
Galops canals, styled the " Williamsburg Canals," and the "Murray Canal," and extends
from the province line, Lake St. Francis, to Presqu'Isle harbour on Lake Ontario
including the navigable intermediate reaches.

COINWALL CANAL.

(Opened for tralic, 1843.)

MAINTENANCE.

The canal was closed for the season of 1890 on the 4th of December.
The water was drawn off for purposes of construction and repairs on the 23rd of

March last, and re-opened for traffic on the 4th May following, and again closed for the
season of 1891 on the 5th of December.

Navigation was maintained in a fairly satisfactory manner, in view of the extensive
works of the contractors for the enlargement, which were vigorously prosecuted through-
out the canal during the entire season of navigation. These operations, together with the
partial discontinuance of the use of horses in towing, and the abnormally low stage of
the water in the St. Lawrence, which prevailed during the past year, must necessarily
have entailed some trifling inconvenience and delay to the business of the forwarders
and vessel owners.

Mr. D. A. McDonell, the ex-superintendent, continues to assist Mr. Superintendent
Ross in the discharge of his duties during the season of navigation, and whilst the con-
tractors' works are in progress.

Owing to the low water, the supply for inanufacturing purposes was seriously affected
and reduced, and during the latter part of the season of navigation almost wholly stopped,
and resort had to steam power, with which the principal mills are supplied.

The attention of the Department is is called to the necessity which exists for pro-
viding the levels between locks Nos. 18 and 19 and Nos. 19 and 20 with waste-weirs
discharging into the river, with a view to acquire a more perfect control of the
intermediate levels.

A telephone service from the head to the foot of the canal, connecting all the locks,
bridges, &c., with the superintendent's office, is urgently required, not only for the future
working of the canal but also for present use during the enlargement.

The winter of 1890-91 was occupied by the superintendent and his staft at the
Government workshops in repairing and renewing the spare lock gates and other
mechanical appliances and plant, and generally in preparing for the customary annual
repairs.

During the time the canal remained unwatered the old locks, weirs and other
structures, as also the embankments or towpaths, were overhauled and temporarilyrepaired.

[1891]
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A guard or glance pier was also constructed in front of the weir at lock No. 19 in
connection with the enlargement. This has had the desired effect of extinguishing the

eddy and cross-current which previously existed, and which caused frequent accidents
to vessels approaching the lock.

The accidents ,vhich occurred during the past season and which necessitated the
lowering of either of the levels in the canal were as follows:

1st. May 7.-To repair a serious leak in towpath at the Mille Roches bridge. Water
out for 9 hours. No delay to navigation.

2nd. June 11.-To repair the lower gates of lock No. 20 damaged by steamer
"Corinthian." Traffic suspended 17 hours.

3rd. Aurust 25.--To examine and repair land slide, and serious subsidence in
the embankment 1,200 feet west of lock No. 18. Water out about 5 hours. No stop-
page of traffic.

4th. September 12.--To repair a second land slide in the emlanknent 800 feet
west of lock No. 18. Navigation not interfered with.

5th. October 28.-To form earthen dome at head of lock No. 18, the stop-log dani
having collapsed. Seven hours. No delay to navigation.

6th. November 4.-To recover the body of lock labourer Robinson, drowned at
head of old lock No. 17 whilst on night duty. No delay to navigation.

One pair of gates, adapted to the raise'd level of the Cornwall reach, was placed at
head of old lock No. 17 ; and the lower gates of lock No. 20, damaged by steamer
"Corinthian," replaced by spare ones in good condition.

The gates of locks Nos. 15, 16 and 17 of the old lower entrance were temporarily
repaired in the early part of last season, in order to render it available in the event of
accident to the new entrance.

An appropriation of $2,000 was subsequently (at the last session of Parliament)
granted, sufficient to thoroughly repair the lower gates of the three locks above men-
tioned, which amount it is proposed to expend during the ensuing season.

A further appropriation of $500 was also made for repairs and fencing, &c., at
the residence of collector of tolls, Cornwall, which sum will be expended during the
present fiscal year.

The addition of a storehouse for iron and tools has been made to the canal work-
shops, and the carpenter's shop newly shingled.

. Also, the lockmaster's house, at lock No. 18, has been teiporarily repaired, and
small wooden kitchens huilt at lock labourer's houses at the lower entrance.

A new lighthouse has been erected on the pier-head at the upper entrance by the
Department of Marine and Fisheries.

The superstructure of this pier, as well as that on the north or landward side of
canal,is in a ruinous condition, and should be temporarily repaired, pending the completion
of the contemplated works of enlargment at this point.

The highest water recorded at the guard lock (No. 21) during the year 1891 was
12 feet on the mitre still, and the lowest 7 feet 8 inches.

The highest water at lock No. 15 was 30 feet 2 inches (the effects of the usual " ice-
jam ") and the lowest 8 feet 10 inches.

The amount of damages assessed on 11 th June as against the Richelieu and Ontario
Steamboat Company on account of the " Corinthian" running into lock No. 20, the
lower gates being closed and lock in use, was $498.50. An account for this sum was
duly rendered by the collector to the company, but it has not yet been paid.

No fines were imposed ; nor any dues collected for wood or winterage during the
past year.

Thomas Robinson, one of the lock labourers at lock No. 17, and a contributor to the
superannuation fund, was accidentally drowned on the night of the 4th of November
whilst on duty. J. Durocher, a deck hand employed on one of the contractor's tugs, was
seriously hurt by the premature closing of the Cornwall swing bridge, and has preferred
a claim on the Government for compensation therefor.

A. 1892
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The entrance locks of both the old and new canals were dismantled and otherwise
prepared for the winter on the 7th December, and the Gate lifter and other scows laid up
in Cornwall basin.

By the completion of Wood's Creek culvert the annual flooding occasioned by back
water from the river has been entirely prevented.

Urgent representations have been made at frequent intervals by the authorities of
the town of Cornwall relative to the alleged liability of the Department to reconstruct
the Government sewer on Water street, originally built in 1835 in connection with the
canal, and of adapting it to the present requirements of the drainage system now in
progress ; also of adopting measures to relieve the culvert or drain to the river under
the canal of some portions of the sewage which is now discharged into it. This matter
is now under consideration, and a plan and estimate will be prepared.

CORNWALL CANAL ENLARGEMENT.

CONSTRUCTION.

This canal has a total lockage of 48 feet, and overcomes the rapids of the Longue
Sault. It extends westwards from the town of Cornwall to the village of Dickinson's
Landing, a distance of about i1 miles.

It is located on the north side of the St. Lawrence, on ground sloping rapidly
towa'rds the river, and at a considerable elevation (generally about 30 feet) above it.

By closely following the margin of the river high embankments became necessary,which, when imperfectly constructed (as has been found to have been the case) have under
certain conditions been subjected to frequent land slides, accompanied by subsidence,
entailing, as in 1888, very serious consequences.

The work of enlargement now under contract consists in the deepening of the old
channel, and in constructing new and enlarged locks abreast of those now in use.

No change in the existing sinuous alignment is contemplated or provided for in the
contract, and attention is therefore directed to the fact that the class of vessels for which
the enlarged canal is designed will have great difficulty in navigating it, and that on certain
curves, particularly those west of Moulinette, it will be practically impossible for vessels
of full canal size to pass each other when under headway.

The enlargement was first begun in 1876 on section No. 1, at the lower entrance
and with the exception of some work on old lock No. 17 and the head-race to themills, &c., was completed in 1882.

Work was subsequently-1884-resumed on section No. 10 at the upper
entrance, the contract for which was awarded to Messrs. Jocks & Delorimier in Aprl,1884, which is still in progress.

In 1888 the remainder of the work required to complete the enlargement was
placed under contract, consisting of sections Nos. 2, 3 and 4 (including the completion of
section No. 1), which was awarded to Messrs. Wm. Davis & Sons, of Ottawa, and of
sections Nos. 5, 6, 7 and 8, awarded to the Gilbert Blasting and Dredging Company, of
Montreal, the whole to be finished in 1891.

NoTE.--Section No. 8 adjoins No. 10.
Sections Nos. 2, 3 and 4, Wm. Davis & Sons, contractors. Contracts entered into 5thNovember, 1888, to be completed 5th April, 1891.
In order to facilitate the contractor's operations, towing by horses on these sections

was prohibited by Order in Council 20th August, 1890.
The canal was unwatered on the 23rd March, 1891, and so continued untill the 4th

of May, to enable the contractors to prosecute their contemplated summer's work tobetter advantage. Work was therefore commenced immediately (23rd March) and vigor-
ously pushed until the 9th December, when all work stopped, with the exception of that
of providing and delivering materials.

The stone delivered in 1891 was procured from the Cornwall and Mille Roches
quarries, and also from the local quarry at lo-k No. 20, Maple Grove.
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As a result of the season's operations, the abutments for the Cornwall swing bridge
and also for the road bridge over the raceway to the mills, have been completed, and the
culverts at Wood's Creek, and also at Robertson's Creek, have both been finished and
brought into use.

The masonry of locks 18, 19 and 20, including the extension walls, paving, &c., in
connection therewith, together with the greater part of the extension walls of the north
abutment of the swing bridge, have been completed.

And the masonry of the glance pier, extending east from lock No. 18, was com-
menced in April last, and will be continued when the canal is unwatered in the spring,
as will also the extension walls of the south abutment of the swing bridge, for both of
which structures the stone has been provided and delivered.

Work on a heavy retaining wall to support and strengthen the high embankment
above lock No. 20 was commenced last September and continued until the end of the
season.

Both approaches to lock No. 18 have been dredged and the new towpath formed.
The western approach to lock No. 19 has been excavated chiefly by manual labour, and
the new embankment in the river below the lock is nearing completion.

The high embankment forming the towpath west of lock No. 18, whereat slides
and subsidence have been so frequent, has been strengthened by the formation of a con-
tinuous stone toe, composed of a line of detached wedge-shaped cribs, which, with the
intermediate spaces, are filled with stone to the level of ordinary water. Upon this base
an embankment has been commenced, which is proposed to be 20 feet in height and
to terminate in a broad level berne abutting against the river slope of the existing bank,
and to be hereafter weighted and protected by a rip-rap wall. This work was begun
shortly after the last slide of the 25th of August, and continued until stopped by frost.

It is proposed, in the case of all high embankments, to support and strengthen the
base by a heavy berne bank as described above; also to lighten the upper portion by
reducing the top width of the towpath to 15 feet. And, further, to prohibit its use
west of lock No. 18 as a public road.

The rip-rap wall at the commencement of section No. 2 in continuation of that on
section No. 1 has been begun. •

A large amount of " dredgings " has been deposited on the low point opposite the
Cornwall swing bridge, the surface of. which it is intended to reduce to a uniform level,
to protect the bridge, and to form a site for the bridge-keeper's house.

A temporary road to the steamboat wharf was maintained during the progress of
this work, for the convenience of the public using it.

The whole of the "dredgings" on sections Nos. 2, 3 and 4, with the exception of the
spoil at Robertson's culvert, has thus far been utilized in the work for forming banks, &c.

The dredging has been carried on chiefly on sections Nos. 2 and 3. That required
on section No. 4, above lock No. 20, will not be begun until after the retaining wall
and berne bank in rear of it is completed,

A glance pier of cribwork has been built in front of the old weir at lock No. 19,
which has had the effect of preventing further accidents to vessels using the lock.

Additional land has been acquired on both sides of the canal between lock No. 18
and the Government workshops; also at Robertson's culvert, where the prism of canal over
the old tunnel has been widened.

The whole of the land on the south side of the Canal from the lower entrance to the
west end of section No. 4, is now owned by the Government, and the necessity for cross-
ing the canal or of using the towpath as a public road is therefore removed.

kctions 5, 6, 7 and 8.

The Gilbert Blasting and Dredging Company, contractors. Contracts entered into
2nd November, 1888, to be completed 20th of April, 1891,

From the 23rd of March to the 4th May, the period during which the canal
remained unwatered, the south abutments and retaining walls of the swing bridges at
Mille Roches and Moulinette were built to the normal level of the water in the long reach.
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At Mille Roches bridge a serious leak was discovered in rear of the structure, three
days after the opening of the canal, necessitating the formation of an earthen bank in
front of it, in order that navigation should not be interrupted,

This bank it is proposed to remove, and to thoroughly overhaul and replace the
defective masonry and puddle wall in rear.

The dredging on section No. 5 was continued throughout the season, and the
material deposited in spoil, with a view to its subsequent use in forming a berne bank in
rear of the retaining wall to strengthen the embankinent west of lock No. 20.

On sections Nos. 6 and 7 but little dredging was done after the month of July,
and the formation of the stone toe to embankment was also discontinued, for the reason
that all work on these sections would be more or less affected in the event of the
adoption of the proposed Sheik's Island Channel; therefore, pending a decision on this
question, which is now under consideration by the Department, the dredges were
removed to section No. 8, where they recommenced work, which was continued without
further interruption until the close of the season.

The dredgings on sections Nos. 6 and 7 were deposited on the outer slope of the
embankment, where a stone toe had been formed, whilst those on section No. 8 were
either spoiled on the flat opposite the head of Sheik's Island or dumped in the river
near Wagner and Grassy Islands, above the upper entrance to the canal.

A large quantity of stone for protection to banks has been provided and delivered
on the work, and the timber and stone required to complete the bridges has also been
delivered.

Section No. 10.

Jocks, DeLorimier & Broder, contractors. Contract with Jocks & DeLorimier
entered into 7th April, 1884, to be completed lst June, 1886.

The new guard lock was completed in all respects at the end of the season of 1890,
but has not yet been brought into use.

The coping of this lock is considered too low for the high water stages of the river,
and provision should therefore be made for raising it at least 18 inches.

The supply weir, which was begun in September last, is now in a half finished state)
and the weir pit has therefore been flooded to protect the masonry.

All materials (including machinery for valves, &c.) have been provided and delivered
at the work, and the structure will probably be completed early next season.

An extra bay, containing three valves, has been added to the breast wall, and the
area of the floor below the breast wall has been enlarged to protect the foundations of
the works fron wash from the valves.

The excavation in prism of canal is nearly completed, except at theupper entrance,
and is in the vicinity of the supply weir and the old guard lock No. 21.

The dredged material of last season was conveyed in dump scows to the dumping
ground at Wagner's Island. The entire completion of the contract, which includes the
removal of the old guard lock, may possibly be accomplished by the end of June, 1893.

Attention is here directed to the necessity of improving the Upper Entrance to the
Cornwall Canal to meet the requirements of the class of vessels for which the enlarge-
ment is designed.

WILLIAMSBURG CANALS.

MAINTENANCE.

The several divisions of these canals, viz ; Farran's Point, Rapide Plat, and the Point
Iroquois, Junction and Galops, now known as the " Galops Canal," were closed for navi-
gation on the 4th of December, 1890, and again opened for the passage of vessels on the
21st of April, 1891.

The present superintendent (Dr. Hickey) was appointed to the position 11 th May,
1891, in succession to Mr. J. D. Reid, Acting Superintendent, resigned.

The buoy service between Prescott and Dickinson's Landing (Cornwall canal) was
completed in time for the opening of navigation, and 25 new buoys were substituted in
place of those found to be unfit for use.

A. 1892
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No casualties of any moment occurred during the past season to vessels using the
canals, other than occasional grounding, owing to overloading beyond the depth warranted
by the water on the mitre sills, and the navigation was fairly well maintained notwith-
standing tl* adverse circumstances attending an unusually low stage of the river, coin-
bined with-in the case of the Rapide Plat and Galops canals--the prosecution of the
works of enlargement in the narrdw channels.

The usual repairs were made to the various structures and the gates, bridges, banks,
booms and entrance piers. Other important repairs will be referred to further on.

During thelastsessionof Parliament an appropriation of $12,000 was made to provide
three pairs of spare gates for the old locks, and a further appropriation of $700 towards
the reconstruction of the mooring pier at Pier island. Of this amount, $4 49.97 has been
expended on that work, and it is proposed to complete it, and also to build the spare
gates during the next season.

On the night of the 26th of Janurary last an attempt to form an ice-bridge was
made by parties on Croil's Island, U.S., by cutting loose the ice in a bay below Farran's
Point eddy and swinging it by the force of the current across the channeltothe Canadian
shore. Information of these proceedings was sent to the mil] owners at Morrisburg on
the following day, and immediate steps were taken by them to break it up, thereby
preventing a repetition of the disastrous ice jam of February, 1887, by which the water
in the river was backed up stream to the rapid of Rapide Plat, above Morrisburg.

Only one fine has been imposed, viz; that of $5 on barge " Beaufort," by Mr.
J. D. Reid, late acting superintendent, for injury to upper gates when entering lock
No. 24 without snubbing.

The lock labourer's house at lock No. 22, Farran's Point, is not considered habit-
table, nor, owing to its insecure foundation, worth repairing. It is therefore proposed to
allow the two lock labourers a sum suflicient to cover the cost of house rent in the
vicinity of the lock, pending the completion of the proposed enlargement.

For the better supervision of the Farran's Point canal, it is recommended that it
should be attached to the Cornwall canal for purposes of maintenance, as being in the
same County and more easily reached from the headquarters of the superintendent of
the latter work.

The chain vessel " Iroquois," which since the completion of the Galops Rapid channel
had been moored opposite the starch factory below lock No. 26, was (as a inatter of
precaution against fire) removed last summer to lier present berth in the canal below
Frazer's Point.

A proposition has been made by the authorities of the village of Iroquois binding
themselves and their successors to maintain the bridge on King street, crossing the
Government drain, on condition that the Government assumes the maintenance of that
over the flume or headrace to the mills. This favourable offer of a settlement of a
vexed question should be accepted.

In addition to ordinary repairs during the season of 1891, the following necessary
work and renewals have been accomplished, viz.

FARRAN's POINT.

(Opened for trafc, 1847.)

The ice-breaker at head of canal was largely renewed and a foot bridge built across
the flume at head of lock for the convenience of boatmen. All worn sheaves in chain
wells were replaced, and a new " buffer post " affixed to the north wall of lock.

The new pier, rebuilt in 1889, was planked in part, and the nasonry of the south-
west wing partly rebuilt.

RAPIDE PLAT.

(Opened for traffc, 1847.)

New valves were put in one gate of lower recess of lock No. 23, and new sheaves
in the chain wells.
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The four old gates, formerly sunk in Heegles Bay, were removed to the bay below
the lower entrance.

In the new lock, No. 24, one of the gates, which had been damaged by a barge, was
repaired, and a combined watch-house and store-house built.

POINT IROQUOIS.

(Opened for traffic, 1847.)

The lower uates of lock No. 25 were replaced by a spare pair in good order, having
been rebuilt in 1890. A foot bridge on the upper gates was also constructed for the
convenience of residents on the south side of the canal, and the old sheaves in the chain
wells renewed, and also the timber work of the weir at head of flume.

The masonry of the south-west wing above water was rebuilt.
The new wharf at the foot of the lock was finished for a distance of 380 feet east,

and filled with stone, and for half its width blinded with gravel.
A fence or railing from the head of the swing bridge for a considerable distance

west along the river wall has been constructed to prevent accidents to the owners of
vehicles residing on the point.

The bridge was thoroughly overhauled and its approaches renewed.
The old wharf was repaired and planked, and the booms and fenders in the channel

through the rock cut, repaired and strengthened.

THE "JUNCTION.'

(Opened for trafic, 1846.)

The towing-path embankment, which connects the Point Iroquois and Galops Canals
was badly constructed originally, and therefore requires to be constantly watched. During
the past year several leaks started, but were discovered and remedied before anything
serious occurred.

A waste weir is required on this long level, and its construction should at oIce be
provided for.

GALOPS.

( Opened for Tra/ic, 184f.)

At lock No. 26, Cardinal, about 250 feet of the south pier below the lock has been
renewed.

The lower gates were taken out last season and repaired, as well as their unsound
condition would admit; they are, however, intended to be replaced by others which are
now being overhauled.

The swing bridge and approaeh crossing the head-race have been thoroughly
repaired, and the foot bridge on the upper gates enlarged, as at lock No. 25. OId
sheaves and chains for operating the gates, where worn, have been replaced by others.

A blacksmith's shop has been built on the Repair service ground, where the buoy
boat and scows are at present laid up, and piers to support roadway have been sunk and
ballasted ready for planking. 1

At lock No. 27 (the guard lock) new valves were placed in upper gates, and the
foot bridges, &c., renewed.

The north pier at foot of lock was partly rebuilt, and a new " buffer post " placed
on the upper recess. Part of the superstructure of south pier with ice-breaker on the
pier head at upper entrance was renewed, and a quantity of sunken tim ber and bouiders
removed by divers from the channel near the lock.

These canals were closed for navigation on the 12th December, 1891.
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WILLIAMSBURG CANALS ENLARGEMENT.

CONSTRUCTION.

FARRAN'S POINT.

This canal has a total lockage of 3½ feet, and is nearly ¾ of a mile in length. It sur-
mounts a short rapid, and is located on the north bank of the river St. Lawrence, about
5 miles west of the head of the Cornwall canal and 11¼ miles east of the village of
Morrisburg. There are no works under the head of construction to report.

A location survey for the enlargement of this canal was commenced in December,
1890, and continued until the breaking up of the ice in the spring, and was subsequently
completed.

This work included a general survey and examination of the channel leading from
the proposed new upper entrance above Empey's Point (Point Avoyon), following the
north shore westwards through the passage between Little Cat Island and the village
of Aultsville, on the mainland, and from the present lower entrance the survey was
extended to Baker's Point below the Big Eddy, connecting with the deep straight channel
leading to the Cornwall canal.

Plans have been prepared showing the proposed manner of enlarging and extend-
ing the entrances to this canal.

RAPIDE PLAT.

This canal has a total lockage of 11½ feet, and overcomes the " Rapide Plat"
rapids; it extends west about 3¾ miles, following the north bank of the river St. Law-
rence to " Flagg's Bay," 4 miles east of the village of Iroquois.

The only noteworthy change from original construction is in an increase of 4 inches
in the depth of water on the sill of the lock No. 24, due to the extension of the pier-
head up stream.

Sections Nos. 1 and 3.

Messrs. Poupore & O'Brien, contractors., Both contracts entered into 26th
January, 1891

Section No. 1 to be completed lst April, 1894, and section No. 3 to be completed
20th April, 1893.

Section No. 1.

The work of enlargement on these sections consists in the deepening and widening
of the existing channel, and in the construction of a new and larger lock alongside of
the old lock No. 23.

No improvement in alignment is provided for in the contract, and it is therefore
considered proper to direct attention to the fact, that, the class of vessels for which the
enlargement is designed will have great difficulty in rounding the existing sharp curves
on the Williamsburg Canals generally,

Work was begun in March last and continued until the end of the season. About
1,400 lineal feet of protection crib-work for the new bank above the lock has been com-
pleted, also some derrick cribs to be used in connection with the spoil ground in the
bay below lower entrance

On section No. 3 the steam shovel comnenced to work in July last and continued.
until November, the material excavated being spoiled in Flagg's Bay.

The new road on the north side of the canal has been graded and the macadamiz-
ing commenced.

Dredging in prism of canal has also been coinnenced and the " dredgings " scowed
to a bay on the American side of the channel and dumped.

Materials for crib-work and cofferdams have been delivered, and quarries opened
on Wolfe and Howe islands and also near Belleville.
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Section No. 2.

The Weddell Dredging Company, contractors. Contract entered intoi 2th January,1891, to be completed 20th April, 1893.
The work under contract consists in deepening and widening the present channel.
Work was commenced in February last by delivering materials for derrick cribs,

&c., and in May the dredging in prism was commenced at Stata's Bay and continued
to the close of the season, during the latter part of which two dredges were engaged.

The material dredgèd was used in enlarging the bank on the river slope, and in
forming a " Service " ground in Stata's Bay for general canal repairs, &c.

Derrick cribs have been built in Stata's Bay, and a small quantity of " talus"
formed.

Satisfactory progress in excavation has been made on the section.

Section No. 4.
William Broder, Contractor. Contract entered into 2nd April, 1884, to be completed

lst June, 1886.
This work, which is now completed and in use, embraced the construction of a new

and enlarged guard lock, and the deepening and widening of the upper entrance.
The work was actually completed in 1888.
The shoal formed by the contractor improperly dumping in the river above the

pier-head has been removed.
The final estimate is now being prepared and is stated to be well advanced.

POINT IROQUOIS.

This canal was orignally 3 miles in length, with a total lockage of 5j feet, at the
lock No. 25, and extended west to Presqu'Isle, overcoming several stretches of swift
Water.

A change of some note since the original construction of the canal occurred in
1858, when the lower mitre sill of lock No. 25 was lowered 3 feet 2 inches; and the
depth of water on the upper mitre sill (and therefore in the canal) was also increased
after the connection was made (in 1856) between this canal and the Galops.

There are no works of construction to report.

JUNCTION.

The " Junction " commences at Presqu'Isle and extends west to lock No. 26, at the
village of Cardinal, connecting the Point Iroquois and the Galops canals, by means of
an embankment 2j miles in length which was completed in 1856.

The fall in the river between the above mentioned canals is 1 foot 7½ inches.
There are no works here under the head of construction on which to report.

GALOPS.

This, the original Galops canal, had a total lockage of 61 feet and extended from the
village of Cardinal 2k miles west to the head of the Galops rapid, which it was designed
to overcome.

Its upper entrance is about 7 miles east of the townof Prescott by the North Channel.
The only noteworthy change in this canal since its original construction is in the

increased depth of water (11j inches) on the upper mitre sill of lock No. 27, caused by
the extension to the pier-head a considerable distance up stream.

Section at Upper .Entrance.

Messrs. Murray & Cleveland, Contractors. Contract entered into 14th November,
1888, to be completed 15th June, 1891.

The works of enlargement now in progress were commenced in April, 1889, and
embace a lift-lock, guard-lock and supply weir, also the deepening and widening of
the upper entrance.

f
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As a result of last season's operations the guard-lock lias been completed.
The foundation of the lift-lock has also been completed and fully loaded, by laying

a course of masonry " backing " throughout. Satisfactory progress has been made in
drilling and blasting and in excavating the rock in entrance channel, as also with the
earth excavation in enlarging the prism.

All dredgings have been taken in dump scows to the dumping ground near Pier
Island.

The coffer dams enclosing the area occupied by the new locks have proved to be
perfectly staunch and watertight, and, as the springs are not numerous, pumping lias
been reduced to a minimum.

A large quantity of stone has been delivered on the section and provided in both
the Belleville and the Galops quarries ; and a strong force of stonecutters is now
employed at Belleville on the face stone for the lift-lock.

Wlth a view to guard against accident to the upper gates of the lift-lock, attention
is directed to the necessisy for providing guard gates above the upper recess, or, as an
alternative, reverting to the old plan of constructing a " breast " wall between the
chamber and upper recess.

Also, as in the case of the new guard lock No. 21, Cornwall canal, and for the
same reason, it niay be necessary to raise the coping of both guard and lift-locks on
this work.

The contractors have made very satisfactory progress during the past season.
Arrangements are being made to commence at an early date the necessary surveys

in connection with the enlargement of the remaining portion of the "Galops " and also
the " Junction " and " Point Iroquois " divisions, which are collectively known as the
"Galops canal."

A survey will also be made to establish the exact line for a practicable channel
between the Upper Entrance of the Galops canal and of the New Channel through the
Galops Rapid, into the deep water in the Prescott reach.

Galops Rapid Improvement.

E. E. Gilbert & Sons, contractors. Contract entered into 5th August, 1879, to be
completed lst June, 1881.

This work, which was completed in November, 1888, consisted in the formation, by
sub-marine excavation, of a straight channel about 3,300 feet in length and 200 feet ini
width through the rapid, and adapting it to a 14 feet navigation.

This, as stated by the late Chief Engineer in his report for 1889, "has been comn-
"pleted. It is.now 200 feet in width, straight, and from 16ý to 17 feet in depth ; but
"pilots, as usual, prefer putting up with all the disadvantages of the old, crooked,
"shallow line, rather than use a new one, with which they are unfamiliar. It is no

uncommon occurrence for even this important and useful class of men to be a little
prejndiced in favour of the route they have been accustomed to follow. It is, how-

"ever, quite likely that the new line will, ere long, be found the most advantageous ;
"at all events, this is certain to be the case when a larger, deeper-laden class of vessels
"are brought into use."

In the early part of last season doubts were expressed by some as to the accuracy
of the above report, and tentative measures were adopted to test the matter by attach-
ing poles representing the specified draft to a steam tug specially adapted for the pur-
pose, and repeatedly running her both up and down the channel-with this result, that
during the "inedium stage" of the water in the river (11 feet on mitre sill of lock No. 27)
the least depth discovered was on Island Shoal (16 feet) on what appeared to be some
loose masses of rock, which it is barely possible (as asserted by the contractor) had been
swept into the channel by the action of the ice since its completion in 1888. à

These tests, which although proving conclusively that the channel was sufficiently
deep and practicable for vessels of 14 feet draft at all stages of the river, were neverthe-
less not considered to have supplied the necessary information to enable the exact levels
and dimensions of these sub-marine cuttings to be accurately ascertained. It was-there-
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fore determined to make a thorough survey of the bed of the river in its present state,
including the new channel and its approaches, and the banks on either side.

This work was accordingly begun last September, and a steam tug, the " Gilbert,"
specially adapted for working in the rapids, was engaged, and fitted, at considerable
expense, with the most perfect mechanical appliances which could be devised for obtain-
ing depths correctly in the strong current.

The surveying and levelling operations were continued until the close of the season
and completed so far as affects the New Channel, and from the information obtained a
careful estimate of the quantities of work done has been computed and communicated
to the Department.

And as a further and most satisfactory result of the levelling operations, the fact
was clearly established that the grade Une representing the bottom of the channel as
decided upon at the inception of the work, and•which the contractors 'adhered to
throughout its progress, has proved to be tit which is best adapted to all variations in the
depth of water in the rapid.

The first propeller to run the New Channel was the steam barge "Niagara," Captain
Morgan, on the 25th September, 1891, and was followed by the propeller " Ocean " on
the 19th October, both of which vessels continued to use the channel until the close of
navigation.

The original scheme for improving the channel through the rapid contemplated a
dam across the " Gut."

This idea was, however, postponed, for the reason that it was deemed advisable
to first ascertain the effect produced by the cutting of the new channel. Ample time
(three years) for observation and consideration of the question has elapsed since its
completion in 1888, and it is now submitted that the construction of the dam is neces-
sary to the completion of this important work, as it would undoubtedly have the effect
of correcting if not of wholly doing aw.ay with the existing cross currents, which it is
considered now constitute the only element of danger in navigating this rapid.

It is recommended that the channel, which is now marked by ranges only, should
be properly buoyed.

Further, it is considered an important matter to endeavour to ascertain whether
the shallow portions of the new channel are occasioned by rock in situ, or by loose
material swept in from the banks, and lodged in the irregularties of the bottom. This
question can only be settled satisfactorily by sending a dredge to make an actual test,
doubtless an expensive method, but in my opinion fully warranted by the circumstances
of the case.

MURRAY CANAL.

MAINTENANCE.

The canal which was closed for traffic on the 27th of November for the season of
1890, was again opened for the passage of vessels on the 16th of April, 1891, and closed
for the season on the 15th of December, 1891.

Navigation was maintained in a satisfactory manner throughout the past season
notwithstanding the low stage of water in Lake Ontario.

No casualties occurred to cause any delay to vessels whilst passing through the
canal, but in approaching the entrances, owing to some of the buoys which define the
channel having been misplaced, or having drifted out of position, vessels occasionally
grounded on obstructions which were known to exist outside the dredged channel.

The duty of placing the buoys from the entrance of Presqu'Isle harbour to Indian
Island is performed by contract under the direction of the Department of Marine and
Fisheries. This, it is suggested, might properly devolve upon the ofcer in charge of the
Canal, who would be responsible for placing and maintaining them in position during the
season of navigation.

The temporary lights placed on the entrance piers have answered a useful purpose,
but are not considered sufficiently powerful. It is therefore suggested that suitable range
lights should be provided, and that those now in use be utilized at the railway bridge.
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The bridges are in good working order, but their superstructure requires painting,
and the masonry of the piers and àbutments to be pointed,

The turn-table of the railway bridge will require to be thoroughly overhauled
before the opening of navigation, and arrangements with-that object in view have been
made with the Trenton Bridge Works.

All the bridges, entrance piers, banks, &c., have received the ordinary repairs
usually provided for, and have been kept in good condition during the past seaso:.

The banks where ever repaired have been sown with grass seed.
A Collector's office has also been built in a convenient situation, between Trenton

and the railway bridges.
And in this connection it should be stated that a wharf is very much wanted at

this point for the convenience of vessels stopping to pay tolls.
A scow is being built on the work for the repairing staff.
In addition to ordinary repairs, advantage was taken of the low water to overhaul

and restore a considerable length of the stone protection to banks which, from having
been commenced and built when the water of the lake was at a higher stage, had become
undermined.

No fines have been imposed since the opening of the canal for traffic.

CONSTRUCTION.

This canal is situated about 75 miles west of Kingston, and is simply a straight
channel, without locks, cut through the Isthmus of Murray to connect the waters of the
Bay of Quinte with Presqu'Isle harbour on Lake Ontario.

Contractors, J. D. Silcox & Company. Contract entered into 24th August, 1882, to
be completed lst July, 1885.

The work was not however completed until August, 1890, although, by arrangement
with the contractor, the public were occasionally permitted to use it during the latter
part of 1889.

The final estimate is being prepared and is nearly completed.
The necessity having arisen for completing the facing or protection to the banks

with stone, a contract was entered into with Mr. J. D. Silcox, contractor, 28th May,
1890, to be completed 10th December, 1890.

This work was finished last season, and the final estimate has been prepared.

SURVEYS ST. LAWRENCE CANALS.

The survey for the ensargement of the Farran's Point canal was completed last
summer and the plan prepared. An estimate of cost will be made and submitted at an
early date.

A very elaborate survey has been made of Sheik's Island and the North Channel,
and all necessary information obtained relating to the question of the proposed Dams.
This survey was subsequently extended to the upper entrance of the Cornwall canal,
and thence westward along the river to Archibald's Point, connecting with the surveys
of the Hooples Creek and Sand Bridge route.

The plans of this survey are being prepared.
The survey of the Galops rapid and River in the vicinity, including also a re-survey

of the New Channel, was commenced in September last and continued until November,
when, owing to the prevailing low stage of the river, 9 ft. on the mitre sill of Dock
No. 27, work was suspended for the season.

The re-survey of the new channel was, however, completed and the information
obtained communicated to the Department.

The abnormally low stage of the water in the St. Lawrence and lakes has caused
much loss and inconvenience to the forwarding trade, and vessel owners, and others ;
and for the reason that nany persons are under the impression that this state of the
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water is unprecedented, I have appended a statement, compiled from official returns,
showing the highest and lowest water in each year on all canals in the St. Lawrence
District.

J have the honour to be, Sir,
Your obedient servant,

TOM S. RUBIGE,

. TRUDEAU, Esq., Superintending. Engineer.

Acting Secretary Dept. Railways and Canals,
Ottawa.

[1891] 125



55 Victoria. Sessional Papers (No. 9.) A. 1892

.- -j 1.- -4 I- - -q1- 41-

I I

-4-- 4-

-q i- -»
tc z

4-D CD

Q12 ®-

Q

cg -4 _

o Io__ _ _ _

e à o «-l _e

1 1 ]

-oo- I

#
- - -om 4=S

8 ___

- IWW

126
___ ___ [1891]_



55 Victoria. Sessional Papers (No. 9.) A. 1892

__ fi -oo=4--o--4--4--4-

IOG O CD n t- 

cc~~4 &0j V4----- -4 -=

P- -4 P4 l -r - 4

0 1j1 P- 1 .4 CD t

- id. i

(1891]12

~ <I127



55 Victoria. Sessional Papers (No. 9.)

STATEMENT of the Highest and Lowest Water on the Canals in

CORNWALL CANAL.

Lock No. 15.
YEAR.

Highest.

M'th. Ft. in.

1849..... Nov.... 10 1
1850.. . May.. .1 i 2
1851... .. July.... il 0
1852 .... June.... 12 2
1853.. .. do .... 12 10
1854.,... May.... ;12 0
1855.. Oct..... 12 0
1856.. My.... 11 4
1857...... July....11 l11
1858...... Aug.... j 13 3
1859. July... 12 4
1860.... do. ... i1 6
1861 ...... do .. . 12 10
1862... . May.. .. 12 10
1863 .... do .... 12 0
1864 do ... 11 10
1865.. .. do ... 11 9
1866 ... June... . 11 3
1867..... do .... 12 7
1868 .. .. do ....10 11
1869 .... do .... 11 9
1870..... do .... 12 8
1871 .. . do .... 11 4
1872...... July... 10 0
1873..... May.... 11 4
1874 ..... do .... l 9
1875 ..... do ....10 8
1876 .... do .... 12 2½j
1877 . .. do .... 11 0
1878..... do .... 11 2
1879 ..... do .... 11 3
1880 ... . June.... 10 10
1881.... May.... Il 1
1882 ... June... Il 7
1883 .... July.... il 10
1884..... May.... 12 0
1885 . . . Aug.... 11 0
1886..... May.. . 12 3
1887 .... do .... 12 2
1888... do .... 10 9
1889. . June.... 11 14
1890. do .... 12
1891. ..... May.... Il 10

Lock No. 21.

Lowest. Highest. Lowest.

M'th. Ft. in. M'th. Et. in. M'th. Ft. in.

Oct.....9 1 ne.... 10 7 Oct.... 8 6
Nov.... 9 4 May.... 10 10 Nov.... 8 0

do 9 10 June.... il do .... 9 1
doilO 5 July....12 . Oct. 9 5
do..1010 May....12 2 Nov.... 10
do ... 1 Jue.... 5 do .... 9 3

May... .10 2 .Aug.... 11 0 May.... 9 2
Nov ... 9 2 June.... 11 10 Nov.... 9 1
Oct.....9 8 July....1110 Oct... 9 4
do.....10 3Aug.... 12 8 do ... Il
Nov.... 10 3 June 12 9 Nov.... 10 3

do ... 10 5 Nov. . 12 10 do .... 8
Sept. Il MaY 12 7 Oct. il 2
Nov ... 10 4 do1211Nov....10 2
do ... 10 5 June.... 12 2 do .... 10 1
do .... 10 8 do 12 1 do .... 10 1

Oct..9... 9 do 1i 10 do . .. 9 1
May.... 10 4 JuIy.... il 7 Sept.... 9 5
Nov.... 9 7 Juné.... 12 5 Nov.... 9 4
Oct.....9 7 do .... 10 8 do.... 810
Nov.... 107 July.... Il 8 do.. 99

do .... 103May 12 9 do...104
Oct. ... 90 do 11 d 4
Nov.... 8 8 July.... 9 10 Oct. 8 3
Oct .... 9 9 June.... il 2do 8 7
Nov.... 9 q May....12 0 Nov..,9 4

do .... 94June...104 do.85
do .. 1.0 6JuIy....12 6 do 10 2

Oct.... 9 2 My.... oct. 8 8
Nov... 10 4 do Il 2Nov...911

do ... 93 do Il110 do 87
Oct.....9 4 Nov. 11 8 Oct. 8 9
Nov.... 9 1 June.... 10 6 Nov... 8 7

do ... 9 "tdo 11 7 do .93
do .... 104Aug.121May....94
do .. 1 1May....123Nov.. 98
do 10 8 June....11 9 do....10
do ... 10 2 do U. Il do... 92
do .... 910 do.12 0 do... 93
do .... 9 6July....10 6 do... 84
do .... 94May....11 4 di)... 82

9 1 June.... 12 2 do....10 2
o9. May...... 82

Lock No. 22.

Highest.

M'th. Ft. in.,

June.... 10 il
do .... 10 0

July... 10 6
June 12 6

do .112 3
do .... 11 0

Aug....1ll 3
May. '.. 110 9
June.... l1 3

do .... 12 0
May.... Il 6
Nov....11 9
May.... 11 3
do .... 11 9

June...10 3
do .... 110 6
do jo...10 9
do .... 10 0
do ....10 6
do.... 9 9

July.... 9 9
May.... il 6
do.... 9 9

June.... 9 0
May.... il 3

June.... 9 3
July.... 12 6

do .... 10 0
Sept... 10 3
June.... 10 0
Nov.... 11 0
July.... 9 6

do .... 11 3
June.... 10 11
May.... 11 6
July.... 10 11
May.... il 10
do .... 11 6

July.... 9 10
do ... 10 8

My.... 11 8
do .... 10 11
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Lowest.

M'th. Ft. in.

Sept.... 8 3
Nov.... 7 6
do .... 8 0

Oct..... 9 6
Nov... 9 10
do.... 8 6
do .... 9 3
do .... 8 3
do .... 9 6
do.. . 9 3
do .... 18 6

Oct..... 8 3
May ... 9 0
Oct..... 8 &
May.... 8 6
Oct.... 8 9
Nov.... 8 6

do .... 8 6
do....8 0
do.... 8 3
do ... 8 6
do.. .8 9
do... 8 0

May.... 7 6
Nov.... 7 6
Oct... . 8 9

do .... 7 6
do ... 8 6
do.... 7 10
do 8 6
do 8 0

Oct. 8 3
Nov.... 7 6

do 8 5
Oct. 8 6
Nov..., 9 0
Oct..... 9 5
Nov.... 8 6

do ,. 8 6
do ... 7 8
do ... 7 6
do ... 9 2
do. 6
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the St. Lawrence District, May to November in each year.

WILLIAMSBCRG CANALS.

Lock No. 23. Lock No. 24. Lock No. 25. Lock No. 27.

Highest. Lowest. Highest. Lowest. Highest. Lowest. Highest. Lowest.

M'th. Ft. in. M'th. Ft.in M'th. Ft. in. M'th. Ft.in M'th. Ft. in. M'th. Ft.in M'th. Ft. in. M'th. Ft.in

.. Aug........... 6..a

Nov. 12. 9 .Ma .. .6 ... ··. ··. .... June.. 11.. 11.. Nov .. .. .. .
J ... ....10 6 ........... . . . .... ... July .1

Jue..il 3 Nov. 8 5..... .... .... ..... M..16.6.No..1.. .
A ug. . 10 6 M ay.. 8 6 N o...... . . 12.....6M ay.,.13.0.N o.10.4

M ay.. 13 4 do .. 9 3 o . 13 0 d .. 8 .10 .d ... 6 10 o. .1 6 do .13 0 o 9

M ay..12 0 N ov..7 9 . .do...28 . J .. .. 11. 3Jun.. .. . . ....
Nov.. 12 9 May.. 9 6 ..... ... ...... ..... ... ....... ..... ..... June..!1l il ov. 10

JUy..12 10 O.. 10 6 ... 12. ........... 1411 do.. uly. .1211 do 10 3
May..1 11 do.. 9J3............1... May.. 16.6 Nov... 1 May13 Ma 9d 6
Nov. 12 0 ov.. 6oSept.. 12 8 Od ... 8 dNov. 15 6 O ct... 11 0 Jl u n..1 N 9 t
Jun .. 10... 9 o 8
May..|12 9 do.. 10 3May.. 13 0 Nov..18 OMay..16 8 NoC. .112 6May..13 0 Nov. 10S.1 4 do. 9 9do. 13 0 do. 6do..1610 do..1 69 do.. 1 do. 4

July.. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d 8 10Ot.77Jl. o. Jl.l13Ot. Ag.91 c

JU.. 121 do. 9 3 do 128 o 8.. OJune..15 2 do .. 10 3 June..12 9 Ndo 9 6
do .. 12 0 do .. 61 june. 126 do 9.. 8 4 do .. 10 1 d 8

June.10 Oct .. 7 2Ju e..1 10 o .. 7 6J ne. 1 1 Oc.. 9 d3ug 102 c

do.. 106 dov.. 9 0 .. 12 0 do.. 8 e t..14 6 vdo .. 9 dy.. 111 o 9

May.1 4 o . 7 6 o..0 do . 0J y.13 d .. 6 ug 10 8 o Oc 8

do .. 10 9 do... 8 9 dov.. 11 0 do .. 8 9 July..13 7 May.. l 1 Sept..'il 3 1 MaY1 9 6
June.. 10 Ndo 7 J.. 6 9 do .. 8 6 do.. 15 8 Nov.. 9 2June..12 6 Nov.. 90y.. 11 1 do .. 7 1 don.. 10 2 do .. 7 3June.. 13 2 do.. 1 lJ ., 7 do 9o

MNM .. 9 6Aug.. 145 o 1 4 do 86
Jun.. 6 do.. 9 3 .. . .. 8JunY. 11 4 do. 9
May. 12 9 do .8 9 May.. 13 2 do .. 8 6 May.. 116 2 o..11 2May..,13 8 do. 10 odo..î 0 do.6 91Oct... 12 0 do- .7 6 do .. 113 9 do..93 Ot.i ro.8
July. 8 10 'Oct. 7 O;July.., 9 O do . 7 2 JuIy..I111 3 Oct... 9 3ÀAug. . 9 10 Ocýt... 8 0
Junf...10 6 Nov.. 7 lJuoe..'11 9 do .. 8 3 June.. 13 7 Nov. 8 4 May.. Il 3 do.. 8 8

Juy. 90 11 o..6/9 d .1 o. 7 6 d .1 do .. ;19 0 July.. 11 1 do

1o.îî do. 7 9 do..il 6 ido. 7 4 July.. 14 d 10 Juel 9 ov.9
May..10 9 do.. 6 4 do .. 9 do .. 6 3 June..12 7do .. 8 4 do.. 1 1 ldo 2
JUIY..12 6 do.. 9 3'May..12 9 do.. 9 3 July..15 8 do..1110July.. 2do 9J
Jufle. 10 IV Oct.. . 7 2ýJune.. il 10 do . 7 6 June.. 13 .0 'Oct ... 9 3ý 8~ 10 9 4

dy..t11 6 Nov. 9 0SMay.. 12 0 do.. 8 9 Set.. 14 6 Nov.. 1 9'May I 1 0 Nov 0
May..îo1 4 do. 7 6do .. 10 9 do.-1 7 OjuIy.. 13 8 do .. 9 6ýAug:i SOt..8
do .. 10 -3 Oct.. 7 91 Nov..,11 0 do .8 0ONov. .14 3 Oct... 10'gov"0î8 6IOct 874

Julre..- 9 9 Nov.. 7 0 July.. 9 9 do .. 7 0.Aug.. 12 6 Nov.,{92uy.1 o 8 7
d.î3do 71.June. il 3 ido-.: 0:un14 2 do .. ,10 lo!June..1l 1do.92

Sept., il1 10 May.. 8 4!JuIy.., il ,July. .14 8 May..!il O1 iMay.. o. 9 2
May.. 12 9 Nov.. 8 5'May.. 112 6 Nov. 8 9jMay.. 15 10 Nov. .l Io1OiMay. . - i4

Jun.. l 2do..j9 0 Jne. 11 0do Oune. 4 1 .1 4; d .. 128 'Nov. 9 9
JMay.. 1l 2 do. 9 OJune..,12 2 do.. 9 OIJun..140 JuIy. . 10 31june.. il1 9 ;Oct.: 9,10~ o. j90'ay.122,o. 9Ma.15 3 Nov. '11 3ýMaY.. 12 8'Nov.. 9

June.. 11 8 do .8 4ý do .. il1 9 do.. 8 3 June.. 14 9 do.. 8 41Ido .. 12 2~d. 7~
Maly.. 9119 do.j6 4do.l do76o.126 o. 9 Oluy. 11do. 8 do«

il.i 9d. 4d.1 3 do..6 0do.13 7 do .. 9 0,May.. Il 6 do
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STATEMENT of the the Highest and Lowest Water taken at Presqu'Isle Harbour, Lake
Ontario, 1854 to 1881, and on the Murray Canal from 1881 to 1891.

LAKE ONTARIo.

Murray Canal.
MONTHS. - ----

Highest. Lowest.

Months. Ft. In. Months. ' Ft. In.

1854............................... ...... June.. .... 15 6 December.. 13
1855.................... . .. ....... .. .. August.... 4 April.......12 7
1856.............. .. ..... ... ... . ....... June.......15 2 December.. 12 1
1857..... ....... . ....... .... .... ... ..... July........ 16 1 January ... 12 7
1858... . ......... ........................ do ........ 162 Novemner 13 1l -
1859.............. . . .... .. .. ... .. ...... M ay........ 16 1 do 13
1860............ . .... ..... . .. ......... July....... .14 6j do 13 5
1861.... .......... . . ............... ... June....... 15 9 January.... 13 3
1862... ........ . ............ . ...... .. . .. M ay........ 16 1ý Deceinber.. 13 2
1863.............. ............... ........ do ....... 15 do .. 13 2
1864....... . ........ .................. June....... 15 JuFebruary... 12 10
1865 .... .............. . .. ... ...... .. ... May... .... 15 0 December.. 12 6
1866................. ... ................... June...... 14 2 February... il il
1867 ... ...... .... ...... . ... . ............ do ......... 15 8 D ecem ber.. 12 1 1
186 .... ... .. . .. ..... ........ .... .. . July........ .13 il February... il 6
1869.. ........... .... .......... .......... .. do.14 9j do 12 .
1870.. ................ ............. ... . . May........16 5 December 13 6
1871 ..................................... do.... 148 do .. .....1872 .... ... .... . . ..................... June... 12 9ý March. il 
1873................... ................. May........14 5 January...
1874........................... .. . ........ June.......14 i Deceiner 1 I
1875....... ............ .... ......... . ....... do ........ 13 6 ::1îi 3
1876................................ .. July... . . 1 1 bruary 12 4
1877..................... - ..... ... .... April.. . 14 4 Novenier.. 12 .. .
1878......................... ... ........ Deeeber 14 7 January.... 12 5
1879................. .. .... ...... January... 14 1 c ber il l
1880... ...................... .... ..... ....... June ........ 14 4 Ocber 11 1
1881....... .................... .. Ju. ...... 13 9 doull
1882 ................... ...... .. .......... June ........ 14 d2
1883............ ................... ... ......... July .. . .. .. 12 3
1884.............. ......... ............ May........15 10 November 13 3
1885............ ......... .... .. ......... August... 15 4 March. 12 10
1886.... ........... ...... ...... ........... . M ay...... 16 4 INove ber 13 8
1887... .... ................. .... . ...... do ........ 159 December 12 9
188e... .................. ............ . .June....... 1 111 do 12 6
1889............................ . .... .. .J....... Jul . .November.. 12
1890... .................. .. ............. June.......15 7 January il
1891.................. ................. April. 14 11 Der. .. . 12 7
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APPENDIX No. 7.

WELLAND CANAL.

ST. CATHARINES, 14th December, 1891.
SIR,-I have the honour to submit the following report upon the Welland canal and

its branches, for the fiscal year ending 30th June, 1891.
At Port Dalhousie the deepening of the entrance to the harbour, under Messrs.

MacDonald Aylmer's contract, was proceeded with, and has since been completed.
Under that contract the channel between the entrance piers has been dredged to a

depth of 2½ feet below the mitre sill of the new lock, and outside the piers for a inean
width of 250 feet the entrance has been dredged to a depth of 4½ feet below the
uitre sill just mentioned.

The renewal of the superstructure of the east pier was not commenced, in conse-
(luence of the late date when the appropriation became available.

Fron Port Dalhousie to the guard-lock above Thorold the repairs, though of a
Iminor character, have been extensive.

The canal having been unwatered in the earlyspring, the lock bottoms were cleaned
out, and the obstructions removed from the reaches where found ; gates, valve and
operating machinery received a thorough overhauling, and repairs and renewals were
made where necessary.

Below many of the weirs extensive repairs with large stones were necessary, to
protect the aprons.

These repairs, repeated to a greater or less extent at each of the twenty-five locks and
weirs, involved a large expenditure for labour and materials.

On the summit level between the guard lock and Port Colborne the renewals of
the bridge fenders were proceeded with at Marlatt's bridge, at Allanburgh and at the
Quaker bridge, and at Port Robinson the swing bridge crossing the lock to Chippewa
river was rebuilt.

The sodding of the deep cut slopes, under Messrs. Johnson & Lawson's contract,
was also proceeded with and has since been completed.

At Port Colborne the lock gates, which were becoming unsound, were renewed,
rebuilt above the water line, and replaced.

On the old canal a new swing bridgé was constructed at lock No. 1, also at lock
Nos. 5, and seven of the lock gates which were decayed above the water line were rebuilt
and put in place again.

On the feeder division the Junction Dunnville and Port Maitland locks were
cleaned out, and such minor repairs as were necessary attended to.

The Forks Road, Stromness, and Port Maitland bridges were overhauled and put in
good order, and the bridge over the guard-lock at Dunnville was rebuilt.

At the Dunnville dam the flood gates and weirs were put it proper working orderrepairs to banks were made where required, ditches opened, and the drainage generally
attended to.

Two detentions to traffic, worthy of notice, occurred during the year.
On lst September, 1890, the steam barge "T. D. Stunson" upward 1,ound, ran into

the head gates of lock No. 18, resulting in their being carried away, as were also the
two foot gates.

A mistaken signal was the cause, and navigation was interrupted for forty-six hours.
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Again, on 18th September, 1890, the head gates of lock No. 18 were again carried
away by the steam barge " Samoa," upward bound, in consequence of the slack of the lines
not being taken in as the lock filled with water, when, the vessel surging ahead, parted
the lines with the result above mentioned, causing an interruption of traffic for sixteen
hours. In both cases the renewal and repairs were effected with commendable rapidity.

During the past year the water, though generally lower than in the previous year,
was iever less than 14 feet upon the mitre sill of the new lock (No. 1) at Port
Dalhousie.

On the mitre sill of the new lock (No. 27) at Port Colborne there were two occa-
sions when the water fell below 14 feet, but only to the extent of 2 inches.

Since the close of the fiscal year the low water which has been noticeable throughout
the lakes and rivers, has been felt at Port Colborne to the éxtent of there being two days
in September, sixteen days in October, and twenty-one days in November when there
was less than 14 feet of water upon the mitre sill, the deficiency ranging from 14 to 13
feet 4 inches, and on one occasion of short duration the water fell to 12 feet 10 inches
upon the mitre sill.

These periods of low water were often of short duration, and a delay of an hour.or
so frequently enabled vessels to pass.

With an elevator at Port Colborne, and another at Port Dalhousie, and rapid tran-
sit between them, the detentions need not however have been as great as they were, and
it is questionable whether the time lost and money spent in tug-hire in endeavouring
to force a passage through the lock might not have been more profitably invested in
lightering at the elevator. Indeed the necessity for preserving the mitre sills will make
it desirable to pay more attention to this matter next season than it has hitherto
received.

The design of the Welland canal was for 14 feet of water upon the mitre sills,
subect at the entrance locks to occasional variations, as in the past season.

The impression appears to have gone abroad anong vessel men that the 14 feet
spoken of referred to the draught of vessels, not to the depth of water upon the sills,
and for some years past the endeavour to pass vessels of deeper draught than the
canal was designed for has added greatly to the cost of maintenance of the Canal, as
well as to the expense of those navigating it.

With the elevator facilities at each end of the canal this need not be so.
With reference to the low water, it may be said that while the clearing up of the

country has undoubtedly a steadily-diminishing effect upon the water supply and
maintenance of streams, it is believed that the present season of low water is traceable
to natural and direct causes, such as a year of unusual drought, and strong westerly
gales, which have forced the water out of the lakes unduly.

This opinion is strengthened by the fact that in the years 1850, 1865 and 1872 the
yearly mean low water of Lake Erie was practically the same or a trifle lower than the
mean low water of the current year, with intervening periods of higher water.

The canal was closed 5th December, 1890, and was opened for navigation 20th
April, 1891.

Attached will be found a statement of fines, damages and rents collected during
the year ; also a statement of the monthly highest and lowest water on the mitre sills of
lock No. 1 and lock No. 27 at Port Dalhousie and Port Colborne, respectively, during
the past fiscal year.

t have the honour to be, Sir,
Your obedient servant,

W. G. THOMPSON,
M. Imt. C. E.

T. TRUDEAU, Esq.,
Acting Secretary Railways and Canals,

Ottawa.
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STATEMENT showing the Highest and Lowest Water on the Mitre Sill of New Lock
No. 27, at Port Colborne, Welland Canal, for the Fiscal Year ending 30th June, 1891.

Upper Sill.

Months. Months.
Highest. Lowest.

1890. ft. in. ft. in. 1891.

July. .................... 16 9 15 7 January.... ...... ....
August............... ... 16 5 15 3 Februarv .'.....
September. ........... 16 1 14 6 March ....... ..
October. . ... ....... 16 2 14 7 April.................
November................... 16 2 14 7 May.......-..... ....
December......... .......... 16 4 13 10 June.... . ................

Upper Sill.

Highest.

ft. in.

15 il
15 9
17 0
15 6
15 7
15 3

Lowest.

ft. in.

14 1
13 il
14 0
14 10
14 0
14 5

STATEMENT showing the lighest and Lowest Water on the Lower Mitre Sill of New
Lock No. 1, at Port Dalhousie, Welland Canal, for the Fiscal Year ending 30th
June, 1891.

Lower Sill.

Months.

Highest. Lowest.

1899. ft. in. f t. in.

July...... ............ 18 ' 3 17 7
August... ....... .... . 17 8 17 0
September.......... ...... 17 10 16 9
October............... ..... 16 10 16 4
November........ ......... 16 8 16 3
December. ........... 16 7 16 0

Lower Sill.
Months.

Highest. Lowest.

1891. ft. in. ft. in.
January.................. 16 11 15 il
February ............ . . 16 7 15 9
March. .......... ........ 17 3 16 3April . ..... ............ 17 5 17 1May ....... .... ......... 17 5 17 1June.........-...... .... .17 2 16 5

[1891]
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"A."

STATEMENT of Fines and Darmages collected from Vessels and Steamers, and Rents
from occupants of Government Lockhouses; also, for use of Government Plant,
during the FiscalYearending 30th June, 1891.

Name of
Vessel or Steamer.

August 1.. "D. C. Whitney " ........
do 7.. Steam barge " Marshall ...

October 4.. do "Tecumseh"..

C. W. Whitman".... ..........
30.. Steamer "Sanoa"... ...... ........

Tug "Jas. Norris "... ... 5 00
do "Jas. Webster" ....... 5 00
do " G. R. Boyle " ... ... 5 00

Canal Lock-house.

"Jno. Ryckman".......... ...... ...
"H. Donald ".............
"J. Cockle"....... ....... .........
"L. Burtch"... . .... --- .. ......
"P. Phoelan" ........ ..........

Lease of Govenment Plant.

McDonald and Aylmer.. .. ..........

Rent
Fines. Damages. Government

House.

$ ets. - ets. $ ets.

100 00i
75 00

......... 41 65

75 00
840 73

...... 15 00
.... · · · · ·. 6 00
... .... 9 00

8 00
6 00

Use of
Government

Plant.

. cts.

..... 0... ..

10 00

Totals.Date.

1890.

* Amount in hand of H. H. Collier, Cellector of Canal Tolls, &c., St. Catharines Port.

[1891]
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$S cts.

1,132 38

15 00

44 00

10 00

*1,201 38

1891

June
do

.
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APPENDIX No. 8.

RIDEAU CANAL OFFICE,
OTTAWA, 30th October, 1891.

SIR,-I have the honour to submit the annual report of the works under my chargefor the'fiscal year ending 30th June, 1891.
Navigation closed at Ottawa, 29th November, and at Kingston Mills 26th November,

1890. Opened at Ottawa 28th April, and at Kingston Mills lst May, 1891.
On both the ascending and descending reaches from the suimit level (Littie Rideu

Lake) the water was maintained to give the full depth required on the locks throughout the season of navigation. No interruption to navigation occurred. The principal
repairs executed at the stations were as follows:-

Kingston Mills.

One pair of lock gates renewed ; repairs to lockmaster's house and extension to lock
labourers'.

Brewer's Lower Mille.

Upper lock gates removed and 50 yards of gravel placed on dam and around thelock walis.

Brewer's Upper Mills.

Timber delivered for one pair of lock gates and general repairs to station.
Brass' Point.

Repairs to bridge and approaches.

Jones' Falls.

Lower lock gates renewed; lower'lock cleaned out by diver; revetment cribworkon side of road to lockmaster's house; one pair of sluice frames.

Davis' Lock.

Lockmaster's kitchen clapboarded and general repairs to station.

Chaffey's Lock.

Repairs to masonry; two new swing beams, and two new water boards.

Newboro'.

New storehouse and repairs to station.

Narrows.

Rebuilt wing-wall of lock; repairs to upper lock gates; bottom of lock cleaned bydiver; addition built to lockmaster's house and repairs tò block house.

Poonamalie.

General repairs to station.
Smith's Falls.

One pair of lock gates renewed; two new sluice frames, and general repairs to station.
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Old Slys.

Two new sluice frames; chain.blocks and other small repairs.

Edmund's Rapids.

One pair of swing beams.

Maitland's Rapids.

Repairs to back dam ; swing bridge painted.

Merrickville.

Upper basin wall taken down and rebuilt ; culvert put in for unwatering the
same; one pair of sluice frames and two new swing beams.

Clowe's Quarry.

One pair of lock gates renewed, and repairs to lockmaster's kitchen.

Nich olson's.

Small repairs to station, and timber delivered for removing swing bridge.

Long Island.

Two pairs of lock gates renewed; pier at head of the lock rebuilt, and eight new
chain blocks.

Black Rapids.

Top of long dam repaired ; flash boards put on ; lockmaster's house raised and new
roof put on, and other repairs to station.

Hogsback.

Two new additional foot boards; eight new chain blocks; rebuilt pier west side
of bulkhead and repaired breach of dam, caused by the water in spring.

Hartwell's.

New bridge built over the waste weir; lbckmaster's house re-shingled; store and
lock labourers' house painted.

Little's Bridge.

New addition to bridgetender's house.

Stewarton Bridge.
Bridgetender's house built.

Ottawa.

One pair of lock gates renewed ; nine new ladders built for different stations; two
new sluice frames, and two swing beams; repairs to masonry of locks; replanking
portions of the wharf round basin. The east side of the basin was deepened by contract
to the same depth as the rock cut was made the winter before, an improvement much
appreciated by the forwarders.

The deepening of the west side it is proposed to do this coming winter.
A survey of the drowned lands between Birmingham's Point and Kingston Mills

was made during the fall and the winter, after the ice had taken, with the object of
ascertaining what acreage of these lands could be reclaimed, by lowering the sill of the
upper lock at Kingston Mills and building a new lock at Birmingham's.

The result of the survey, together with plan, was reported to the Department 21st
September, 1891.
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Perth Branch

No repairs of any consequence will be required. The dredge " Rideau " wasengaged during the season deepening and cutting channels through points of low land
shortening the route very considerably.

This spring the dredge was fitted with improved steam hoisting apparatus forraising and lowering the spuds; strengthening hog-rods were also put in, with other
necessary repairs. She was removed down to below Long Island locks at the end of
June, to straighten the channel at the " Picketts."

The extension upwards from the basin was let in January, 1891, and will be com-
Pleted during the year.

Two lines of freight steamers have been placed on the route, one from Montreal
and the other from Kingston. They are well supported by the merchants of Perth and
the surrounding townships.

I have the honour to be, Sir,
Your obedient servant,

FRED. A. WISE,

Superintendent.
T. TRUDEU, Esq., o

Chief Engineer of Canais.
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APPENDIX No. 9.

TRENT VALLEY CANAL,

SUPERINTENDING ENGINEER's OFFICE,
PETERBOROUGH, 31st October, 1891.

SIR,-J have the honour to submit the annual report on the works under my
charge for the fiscal year ending 30th June, 1891.

Navigation closed 24th November, and opened again on 20th April. There was a
good depth of water on all the stretches during the season-there being from 5 to 6 feet on
the sills. There would be little difficulty in holding 7 feet on the sills .and com-
paratively little damage would be caused.

The effect caused by the lumbermen-having eut all their timber-abandoning their
limits in the northern counties is beginning to be greatly felt. This spring the freshet
was very high-higher than it has been on some stretches for twenty years-owing, in
a great measure, to the scores of dams on these abandoned limits of the lumbermen not
having been closed, as formerly. The whole body of water was thus allowed to come
down at once, not only causing damage to property, but the loss of this water during the
dry season is severely felt.

I would suggest that in future soine supervision be had over these dams, so that a
more even flow may be maintained throughout the season.

The number of lockages was 2,616. The number of lockages does not 'fairly
represent the traffic on these waters, as there are a number of daily passenger routes
which do not pass through any lock and therefore are not recorded. The fleet of boats
on these waters keeps increasing every year. Last year two large side-wheelers were
built and put on the stretch between Lakefield and Balsm Lake, besides a number
of small pleasure steamers.

There are now twenty-three steamers on the stretch between Lakefield and Balsm
Lake and six between Peterboro' and Heeley's Falls.

The want of a small dredge is greatly felt on account of the deposits of sawdust
and shallow places.

The following work was done along the route

Fenelon Fatls.

A breach was made by ice in the side dam leading from the main dam. This was
repaired, as it allowed the water to fall below the normal level.

Scugog River.

There was an appropriation for removing boulders and widening the river, but this
work was proceeded with by the Ontario Government, who are evidently anxious to
assume control of this river.

Bobcaygeon.

A workshop was built at the dry dock for the convenience of those using the dock.

Buckhorn.

A large quantity of gravel was washed down from the canal into the lock chamber.
This was removed.
138 [1891]



55 Victoria. Sessional Papers (Nô. 9.,) A. 1892

Burleigh.

The dams here were thoroughly gravelled. It was found that a nuch greater
quantity was required to make a thorough job than was at first thought necessary. The
dams are now tight, and there has been no trouble since in keeping the water at its
normal height. The apron of one of the sluices was taken out by sawlogs. This was
repaired.

Young'8 Point.

A boat slide for the passage of small boats over the dam was constructed at a smail
expenditure. This has been greatly appreciated by the owners of small boats who are
continually passing up and down.

Lakefield.

A top was built on one of the old piers at the Narrows, .s0 as to form an ice-break,
Provision was also made for the placing of a light on it.

Peterboro'.

A landing pier' was built at the south end of the town, extending from the north
side of Wolf street to the Canadian Pacific Railway track. The want of sufficient
landing space bas long been felt. The landing pier was placed in its present position
at the solicitation of the street and bridge committee of the town. The ice did consid-
erable damage to the sluice piers, which were repaired.

Hastings.

When the old wooden swing bridge was removed it was found that a considerable
portion of the pivot pier had to be rebuilt in order to get a good foundation to set the
new iron swing bridge on. A new iron swing bridge made at the Central Bridge
Works, Peterboro', replaced the old wooden structure and has given every satisfaction.

The navigation channel between Lakefield and Bobcaygeon was cleaned out and
buoyed.

I have the honour to be, Sir,
Your obedient servant,

RICHARD B. ROGERS,

Superintending Engineer.
T. TRUDEAU, Esq.,

Acting Secretary Railways and Canals,
Ottawa.

[1891]
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APPENDIX No. 10.

SAULT STE. MARIE CANAL.

OTTAWA, 5th December, 1891.

SIR,-I have the honour to report upon the progress made in the construction of
the Sault Ste. Marie canal during the fiscal year ending 30th June, 1891.

It may be well to re'eat briefly what has been said in former reports, namely, that
the total length of the canal and approaches may be taken as 3j miles, which is divided
into three sections, the first of which, 5,300 feet in length, extends from the navigable
çhannel of the St. Mary's river below the rapids to the foot of St. Mary's island, at which
point the second section, 3,500 feet in length, commences, and extends to the head of
the ,island, where the third section commences, and extends 9,300 feet up the river
through shoals, until the navigable channel above the rapids is again reached.

Section No. 1.

This section is under contract to Messrs. Hugh Ryan & Co., and embraces the
excavation of a channel 250 feet in width to a depth of 18J feet below the lowest
recorded water surface at the foot of the rapids ; also the construction of entrance piers
and a beacon.

At the end of the fiscal year the excavation was about half done, and the sinking
of cribs for the north landing pier was well under way.

The quantities of the different items of work returned to 30th June,. 1891, are as
follows:-

Excavation dredging and deepening channel, cubic yards .... 80,901
Timber in sides and ends of cribs, lineal feet .............. 1,100
Timber for ties, bottoms, &c. do .............. 1,145
Binding pieces do .............. 72
Blocks under heads of ties, No......................... .. 40
W rought iron in bolts, lbs.............................. 485
Stone filling in cribs, cubic yards....................... .. 40

The operations of dredging and crib-building have been continued with fair pro-

gress up to 21st November, at which date work on the section was practically closed
for the season.

Section No. 2.

This section, also under contract to Messrs. Hugh Ryan & Co., embraces the excava-
tion for the lock pit and prism of the canal, the masonry for the lock, also for a guard-
gate above the lock, and the construction of side walls and puddle trenches, &c., &c.

The contract provides for the prism of the canal being 145 feet in width, at a depth
of 18 feet below the lowest recorded water surface above the rapids.

The dimensions of the lock chamber were originally intended to be 600 feet in
length between the hollow quoins, 85 feet mean width, with entrances 60 feet wide, and
a depth of 161 feet of water upon the mitre sills at the lowest recorded water surface at
the foot of the rapids.-the upper gates to mitre above a breast wall, and the lock to be
filled and emptied by means of culverts below the lock floor.

In consequence, however, of representations made by interested parties, certain
changes sanctioned by Parliament at its last session have been made in the lock dimen-
sions, with a view to providing for the passage of deeper draft vessels than originally
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intended, the main feature of the change being the lowering of the mitre sills to a depth
of 19 feet below the lowest recorded water surface at the foot of the rapids, the lift of
the lock being 18 feet.'

This increased depth will enable vessels to pass through the Canadian lock, when
completed, with as great a draught of water as the lock now being built on the United
States side of the river provides for.

The above alterations have made it necessary to increase the time for executing the
work, and an extension to 10th May, 1893, has therefore been granted.

At the close of the fiscal year about a third of the excavation for the prism of the
canal had been removed, and a commencement made in the excavation required for the
lock enlargement.

The quantities of the different items of work returned up to 30th June, 1891, are
as follows:-

Chopping, clearing and grubbing, acres .................. . 30
Earth excavation in side trenches, cubic yds .............. . 2,507
Rock do do do .............. .. 74
Earth excavation in prism of canal do .............. .46,315
Rock do do do ............... . 53,178
Earth excavation in lock pit do ........ ..... .38,494
Rock do do do .............. .81,051
Rough stone for lock delivered at Sault Ste. Marie, cub. yds. . . 1,072

do do do do .. 2,688
Since the close of the fiscal year a strong force has been employed chiefly, in the

lock pit enlargement and in preparing stone for the lock, the quantity of dressed stone
delivered for that structure being 4,553 cubic yards, and the quantity of rough stone
returned for the same work being 6,586 cubic yards.

Section No. 3.

This section, under contract to Messrs. Allan & Fleming, embraces the excavation
for the upper entrance to the canal to a width of 250 feet and a depth of 18 feet below
the lowest recorded water service above the rapids, the construction of a beacon in 28
feet of water and the construction of entrance piers.

At the end of the fiscal year about three-fourths of the dredging was done, and
the beacon was practically completed, the quantities returned to 30th June being as.
follows :-

Excavation dredging and deepening channel, cubic yds. . 194,814
Rock elm in sides of beacon, cubic feet ................. .6,392
Cross ties, lineal feet ................................. 10,760
Blocks under heads of ties, No ......................... 402
Pine plank in binders, lineal feet ....................... . 560
Stone filling, cubic yds ............................... . 2,018
Sheeting, 5 inches thick, M. ft. B. M .................... 16,000
Top covering pine plank do .................... .. 5,700
W rought iron in bolts, lbs ............................ 9,400
Wrought iron in straps, lbs ........................... .5,500
Pressed spike lbs.................................... .700

Since the end of the fiscal year the dredging has been continued with one dredge,
and seventeen cribs of the north and south landing piers have been put tgether, sunk
and filled with stone.

I have the honour to be, Sir,
Your obedient servant,

W. G. THOMPSON,
M. Inst. C.B.

141,

A. 1892

[1891]



55 Victoria. Sessional Papers (No. 9.)

APPENDIX No. 11.

ST. PETER'S CANAL.

ST. PETER'S, 28th October, 1891.

Sm,-I have the honour to submit the following with reference to the St. Peter's
Canal.

In June last, owing to the dangerous condition of the retaining wall from decay, a
small force of men was employed, removing part of the weight, which was pressing
against it, thereby relieving the front retaining wall as well (which it partly rests on),
which also showed signs of giving way.

On the 4th of July I was informed that the Department, acting on my recommenda-
tion, had decided to slope the ground f rom the towpath level, instead of renewing the
back retaining wall, and I was directed to proceed with the work at once, which I did,
employing an average daily force of six foremen, one hundred and fifty men, fifty
horses and three mechanics. The material (principally hard clay) is removed f rom the
top with horses and carts, and from the bottom with dump carts running on light
steel rails. The work, when completed, will have the' advantage of being of a per-
manent character, besides enabling some necessary alterations and repairs to the
front wall to be executed much more readily and economically than they could be with
the retaining wall resting on it, as now.

Temporary repairs were made to the wooden frame and turntable on the swing
bridge over the canal, and at the close of navigation it is proposed to thoroughly over-
haul this bridge, and put it in good working order. The lock gates are all working
more or less stiff, owing partly to the unevenness of the tracks they run on, and partly
from the pulleys being rusted and corroded; but these matters will form the subject of a
report later on.

A wharf, 247 feet long, 20 feet wide on top and 28½ feet high, with a depth of 18½
feet of water at low tide, is being constructed at the southern entrance to the canal-by
Mr. Archibald McKinnon, contractor, who is pushing the work vigorously, and should
the weather prove favourable he confidently expects to have it finished within the speci-
fied time. This wharf, when completed, will be a decided convenience to vessels calling
at this port.

The other repairs, such as replacing hanging fenders, repairing and painting build-
ings, grading road, &c., will be carried on as speedily as circumstances will admit of.

Navigation through the canal closed on the 24th of December of last year and
opened on the 22nd of April of this.

I have the honour to be, Sir,
Your obedient servant,

WM. McCARTHY,

T. TRUDEAU, Esq., 
Resident Engineer.

Acting Secretary Railways and Canals,
Ottawa.

[1891]
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APPENDIX No. 12.

ST. LAWRENCE NAVIGATION-TABLE OF DISTANCES-A.

FROM STRAITS OF BELLE ISLE TO PORT ARTHUR, AT HEAD OF LAKE SUPERIOR, BY WATER.

Statute Miles.
To Sections

From. of Total
Navigation. Inter- to Straits

mediate of
BelleI sle.

Straits of Belle Isle... Cape Whittle............. Gulf of St. Lawrence 240 240
Cape Whittle..........West Point, Anticosti......... do 201 441

West Point, Anticosti . Father Point . .............. River St. Lawrence... 202 643

Father Point............ Rimouski................... do 6 649
Rimouski. ... . ........ Bic..........................do 12 661
Bic ...... ............ Isle Vet .......... ....... d...... 39 700
Isle Verte (opp. Saguenay). uebec .................. do to.Ti- 126 826

Quebec.............. Three Rivers.. ............ do te Tide-water 74 900

Three Rivers......... . Montreal... .......... ... . l . do 86 986

M ontreal. ......... .... Lachine.. . ·. ·.... Lachine Canal........... 994

Lachineos........ ..... . Beauharois....... Lake St. Louis.......... 15 1,04
Beauharnois..........S.e Cce. ........... Beauharnois Canal il.1,021

Ste. Cécfle.......... ... Cornwall .... ............... Lake St. Louis ...... 322
SC écl........---.··Dickinson's Landing .... ..... Cornwall Canal.... ...
Cornwall..... .. ....---- F ' on........ .. ...... River'St. Lawrence.....
Dickinson's Landing....i Farran's Point........ ie St5arec 1,0O
Farran's Point g. ...... per end of Croyle's Island... Farran's Point .........

larrand Croyle's Islan illiamsburg or Morrisburg... River St. Lawrene.... 1,071

Up burg ... ....... Rapide Plat .... ...... ..... Rapide Plat Canal. 1 1

Rapide Plat.... .... ... oint Iroquois Villae ... IRiver St. Lawrence. . . 1,0

Point Iroquis Village .. . U. Upper end Pres q'Isle. Point Iroq uois Canal . .0.

Presqu'Isle.... ... Point Cardinal, Edwardsburg.. Junction anal .......
PointsCrdle.........·Head of Galops Rapids... .. Galops Canal............ 2 ,097

Galops Rapids....... ... Prescott. ....... ...... River St. Lawrence .. 7 1,105
Prescott..... ......... Kingston..................... do 59 1,164
Kington............. Port Dalhousie................ Lake Ontario.. 170
Port Dalhousie....... . Port Colborne ............. Welland Canal .......
Port Colborne...... ... Amherstburg.. ......... .... Lake Erie .............. 23 9
Portoborne ..... ... . 'Windsor. . ............... River Detroit.. 18 1,61
Anherstburg... ....... Foot of St. Mary's Island.... . Lake St. Clair...........2 1,6

Foot of St. arY's Ïs. nd. " Sarnià River St. Clair . 1,
Sarnia .. !Foot of St. Joseph's Island ... Lake Huron............20
Foot of St. Joseph's Island Foot of Sault Ste. Marie. River St. Mary..4 I19
Sault Ste. Marie.. .Head of Sault Ste. Marie.... . Sault Ste. Marie Canal 1

Head of Sault Ste. Marie. Pointe aux Pins ..... ....... River St. Mary
Pointe aux Pins........Port Arthur ................ Lake Superior 266 2,25

Port Arthur to Lake Shebandowan..................... ...... ................ 45

Lake Shebandowan to North-West Angle ...... ... .... .. ....... ......... .... 312

North-West Angle te Winnipeg.... ................. .... ..... .. ............ 95

Pointe aux Pins to Duluth......... ....................... ....... ......... 390

0f the 2,259î miles from the Straits of Belle Isle te tl4e head of Lake Superior, 71 miles are artificial
navigation, and 2,188;î open navigation.

St raits of Belle Isle Ibo Liverpool, 1,942 geographical or 2,234 statute miles.

The total fa]l from Lake Superior te Tide-water is about 600 feet.

The steamboat voyage from Collingwood te Port Arthur is 53q2 miles.
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APPENDIX No. 13.

TABLE of distances of Stations between the Cities of Ottawa and Kingston.

Distances
Name of Station. from

Ottawa.

Miles.

Ottawa........................... .

H artwell's ..... ..... ... ......... ....
Hogsback... ......................
Black R apids. . .. .......................
Long Island............. .. . .....
Burritt's....... .....................
Nicholson........ .... . ..... .... .
Clowes....... ............... ....
M errickville ..... . ... .................
Maitland.........................
Edmunds. ............... ... .......

4
5 1
9

14-

431
44
46
55

Locks.

Lift at
No. Low

Water.

Ft. in.

8 82 0)

2 22 0
2 13 6
1 10 0
3 27 0
1 10 6
2 15 2
1 10 0
3 25 0
1 4 9.
1 1010 1

Dams.

Length. Height.

Feet. Feet.

230 13
1,320 33
1,616 14

100 28f
320 60
300 12
850 68
240 14
500 9
481 16
150 6
27 0 8
343 8

12 Old Slys . . .................. ...... 60 2 15 6 1 250 20 0-25
13 Smith's Falls............................ 61 4 33 9 2 600 24 0-13
14 First Rapids or Poonamaie........... .. .... 64 1 7 9 1 260 5 1.25
15 Narrows............................... 83* 1 4 0 1 600 9 0-06;

Total rise at low water. .... ........ .......... .... 292 3

Fall.
16 Isthmus...... . ....... .............. . 87ý 1 4 0 ........... ....... 1-25.
17 Chaffey's.. ..... ............ . .... 92 1 12 6 .... ... .... ... .... 0-13
18 Davis... ............................... 94 1 9 0 1 300 15 0106
19 Jones'Falls.... .............. ..... 97ý 4 60 0 1 300 60 0-25,
20 Brewer's Upper Mills.... . ..... ....... 1081 2 19 0 1 200 20 1.75
21 do Lower Mills...................... 110 1 14 2 1 200 12 4-25
22 Kingston Mills................ ........ .10 4 46 8 1 6,042 14 0.25
23 Kingston.......... .. ......... .... .... 126 .... ... . .

Total fall at low water ............. .. .... .... 165 4 . ............... ......

Total .......... .......---...--... ..... .... 47 ........ 24 15,472 ........ 16 46.

[1891)
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APPENDIX No. 14.

TABLE showing the dates of the closing of the Canals in the Autumn of 1890 and
of the opening in the Spring of 1891.

Canals. Closing. Opening.

Lachine Canal....... ....... ............ .... 29th November, 1890 ... 28th April, 1891

Beauharnois Canal.. ................ ....... 30th do 1890... 24th do 1891

Cornwall Canal..... ..... ... ... .. 4th December, 1890.... 5th Dec., 1891

St. Anne's Lock and Dam. ....... ..... ......... 25th November, 1890.... 25th do 1891

Carillon Canal...................... . .... .. 29th do 1890.... 23rd do 1891

Grenville Canal.... ...... . ........ ..... ..... 29th do 1890 ... 23rd do 1891

Culbute Lock and Dam........... .......... ... ........... .. ....

Chute à Blondeau... . ...... .... ·.... .... ...... ·.

Kingston Mills ......... ...... 26th November, 1890.... lst May, 1891

Ottawa . . ........ . .... . ... ... 29th do 1890.... 29th April, 1891

St. Ours Lock................... ........ . 28th do 1890.... 8th May, 1891

Chambly Canal. . ... ...... ..... ............. 24th do 189.... 4th do 1891

Williamsburg Canal .... .... ...... .............. 4th December, 1890 .... 21st April, 1891

Welland Canal-

New Canal............................ 5th December, 1890 ..... 20th April, 1891
Old Canal.. .........

Erie Canal (New York)............... . .... 30th Noven:ber, 1890... 5th May, 1891

St. Peter's Canal (Cape Breton)...... ... ..... . . ... 24th December, 1890 .... 22nd April, 1891

Trent Canal Works.. .......... .. ......... ... .24th November, 1890.... 28th do 1891

Murray Canal. ............. . . ........... 27th do 1890. .. 16th do 1891
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APPENDIX No. 15.

ST ATEMENT of Contracts entered into during the Fiscal Year ended 30th June, 1891.

1. SUBSIDIZED RAILWAYS.

Date
Name of Contract. of General Description.

Signature.

10426 St. Catharines and Niagaral
Central Railway Co. ... let Aug., 1890... Fron St. Catharines 20 miles towaids Hainilton.

10480 Columbia and Kootenay Rail-
way and Navigation Co.. 8th Oct., 1890... From outlet of Lake Kootenay to junction of rivera

10275 Irondale, Bancroft & Ottawa Columubia and Kootenay, &c.
Railway Co...... .. -.- .14th May, 1890.. From Victoria branch, Midiand division of Grand

10487tStewiacke Valley and Lans- Trunk Railway near Kinmount, township Snow-
don, to Bancroft.

down Ry. Co. (Limited).... 30th Aug., 1890.. From I.C.R. through Stewiacke Valley towards
Lansdowne.

10488 do do 30th do From Brookfield to Newport, on Windsor Branch,
18 I.C.R.

10500 Quebec and Lake St. John
Railway Co... .. ... ... 2nd Dec., 1890... From Lorette,via Charlesbourg to Quebec,and bridges

10501 Great Northern Railway Co.. 8th Oct., 1890.. do St. Andrews to Lachute (supersedes No. 9928).
10624 Central Railway Co.......... 1st Dec., 1890 .. do Grand Lake to Norton Station, .0.R.
10638 Drunumond County Ry. Co. . 2nd Feb., 1891... do Drummondville to Ste. Rosalie.
10650 Great Eastern Railway Co... Not signed ...... do St. Gregoire eastwards towards Chaudière

Junction Station, I.C.R.
10680 Waterloo Junction Ry. Co... .17th Feb., 1891.. From Waterloo to Elmira.
10739 St. Lawrence and Adirondack

Railway Co. . ..... .... 29th April, 1891. do Valleyfield to Huntingdon.
10768 Quebec Central Railway Go. . Not signed.. . .. do Tring to Liake Megantic.
10769 Great Eastern Railway Co.. . 20th June, 1891.. Bridges over Nicolet and St. Francis rivers.
O. C. North-Western Coal & Navi-

gation Co. .. 25th June, 1890.. From Lethbridge to Crow's Nest Pass (subsidy in
10743 St. Catharines and Niagara; land).

Central Railway Co. . .... . 16th April, 1891. Masonry to replace wooden structures.

2. CAPE BRETON RAILWAY.

10598 McDonald & Moffatt ........ 20th Oct., 1890.. Coal shed at Point Tupper.
10626 do .... .. 1st Oct., 1890.... Crib wharfage at Shunacadie.
10724 McDonald, Moffatt, Treen &

Co.............. . .. ... 10th April, 1891. Coal shed at Sydney and sheds, &c., along line.

3. OXFORD AND NEW GLASGOW RAILWAY.

10503 D. P. Kent ........ 10th Aug., 1889. Boring and lining wells.
10547 Western Union Telegraph Co. 12th Jan., 1891. . Extend No. 9810 to P. & N. G. Ry. and Pugwash

branch.
10597 Jas. Brown .. ........ 31st Oct., 1890... Freight house at River John.

ST. PETER'S CANAL.

107341A. McKinnon ........... 27th June, 1890. Wharf at south entrance.
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APPENDIX No. 15.-Statement of Contracts entered into during the Fiscal Year ended
30th June, 1891-Continued.

4. PRINCE EDWARD ISLAND RAILWAY.

Date

Name of Contract. of General Description.
-L ae OfSignature.

10628 Barrow Henatite Steel Co., -Nov, 1890..... Steel xails and fish plates.
I Limted ... -..... .,

10656 Patent Bolt and Nut Co., 29th Nov., 1890.. Iron bolts and nuts.
Limited.....3rd Dec., 1890... Hemlock timber and spruce scantling.

10651!P. N. Pate....... 2th do .. Fence posts.
10652P. Whalen.......... .... rd do .. do
10653 R. Ellis jun. ......... .20th do . Sleepers.
10654 J. T. Windsor. ... 20th do .. Switch sleepers and hemlock timber.
10655 J. R. Larkins.
10700 Barrow Hematite Steel oSteel rails.

Limited .... ...... 2nd May, 1891... Coal for engines.
10763 Acadia Coal Co.......... d 9 f

5. INTERCOLONIAL RAILWAY.

10513 Barrow Hlematite Steel Co.,~ 29th Aug., 1890. Steel rails for Windsor branch.
Limited . ..--. - - · Passenger coach oil.

10515 A. J.G(rant & GO ........ lat do .Psegroaho.10516 J. D. Shat& C.......-. 24th July, 1890. Spindle oil.
10516 J. D. Shatford. ......... 24th do .. Petroleum and oil.
10517 lmperial Oil CO...... -----.... 24th do i Cylinder oil.
10518 A. Holden & Go ... - . · · 24th do . . Engine oil.
10e519 J. R. Hutchins......····24th do .. PEnge oa
10520Maritime Oil Reflning Go 24ýh do . >seger coach oil.

105l2Ucadia Goal Go., im.. ... 16th June, 1890.. Goal.

10542 J F. TeedC........... -... ith Sept., 1890.. Baggage room and coal shed at Campbellton.
10542J. .. Teed..........-15th do . . Overhead bridge north of Rogersville station.10543 D. McDonald. .... ..-...... 18th Aug., 1890.. Floor beans for girder deck bridges and steel plate15l44 W. H. Law .......-... .. -irder bridge.

6 anadian Pacifi C 1st July, 18 Trac between St. John and Halifax.

10627 Chas. aMmei & Co., Ltd. 29th Oct., 1890. . Steel rails.

10699 Barrow Hematite Steel Co., 2nd Feb., 1891... do
Limited ... . .- -.-·. 23rd do .. do

10701 do do ··2rd do .. Farm crossing gates.
10725 W. E. Logan ............ th d .. ancrsigaes
10726 WJ. r o...-.-. 6thDec., 1890... 6 Russell snow ploughs (superseded by three con-
10726 J. Harris 0C....... ... tracts, Nos. 10984, 10985 and 10986).

1 a 15th Nov., 1880.. 3 parlor cars.
10730Estate J. Crossen ......... t June, 1891... Bridges on Missequash and Sutherland's rivers.

10942 umberland R .- d oal Co. 26th do .. Supply coal.

10784 CleySttion ndir Go... 5th do Fix up passenger cars with their indicators.

10943 Interolonial Goal Mining Go. 26th do su upply coal.
10944 International Coal Co.. . - 26th do do
10945 J. P. Burchell .. ...... 26th do do
10946 Acadia Coal Co., Limited. 26th d do
10947 Canada Coal Co........dd

6. LACHINE CANAL.

10939 Heney & Borthwick.. 25th July, 1891.. jImprove drainage system along canal, &c.

7. RIDEAU CANAL.

106-6 John O'Leary ............. 2th Dec., 1890.. Clean out basin at Ottawa.

10674 John O'Toole.............. 26th Jan., 1881.. Complete extension of Tay canal.

10715 Ganadian Bridge and Iron CO. 23rd March, 1891 Iron swing bridge over Tay canal at Perth.
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APPENDIX No. 15.---Statement of Contracts entered into during the Fiscal Year ended
30th Jnne, 1891-Conluded.

8. SAULT STE. MARIE CANAL.

Date
Name of Contract. of General Description.

Signature.

10790'Hugh Ryan & Co........... 19th June, 1891.. Changes in lift-lock.
10791J. yan & M. J. Haney ..... 13th do .. 'Power of attorney to Hugh Ryan to sign any docu-

ment for Hugh Ryan & Co.

9. TRENT VALLEY CANAL.

10278IChas. Wynn ....... . ...... 8th April, 1890.. iReference of claims to J. Page.

10. WELLAND CANAL.

Letter
123501lGrand Trunk Railway

Letteri
133599 do do

Co.... 5th March, 1890.

.12th March, 1981

Acct. $157.70 for repaire to drawbridges crossed by
new Welland canal at two places on Welland
Railway. They were built and are to be main-
tained by Government.

Acet. $99.50 for removing track in 1890 on swing
bridge at Hoover's Pond, and between St. Catha-
rines and Port Dalhousie.

11. WILLIAMSBURG CANALS.

Con.
10660 Weddell Dredging Co.. 12th Jan., 1891.. Enlarge Sec.
1664 Poupore, Fraser & O'Brien... 26th do .. do
10666 do do . .26th do .. do

2, Rapide Plat Division, &c.
1 do do
3 do do
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APPENDIX
GENERAL STATE

lst. Water Power and other Public Property, leased by the Department.

TermiAreaDate Termio
of ofofOf Lessees. Property Leased. =

Signature. Lease.

Lachine Canal.

Sept. 1, '90Pleasureof the City of ont Lay 2 pipe undercanal at Montmoreny
Government. treet, Montrea

March 30, '901 do . o . ... Has laid a sup pipe for hyd rants south ...........
of canal to Mill Street, Montreal.

Oct. 23, '90' do .. Dominion Lime Co. Pt. lot 323, St. Ann's Ward, Montreal ...........
(Limited). at Wellington Basin.

April 3, '91 do . Canada Meat Pack- 4" pipe from Basin No. 2, Montreal N. of .........
ing Co. canai to their factory, Wellington St.

June 17, '91ý do .. Benj. Ethier . ..... Lot at Ste. Cunégonde, Montreal, N.W. 1,950 feet.
of canal.

Intercolonial Railway.

Oct. 8, '90Pleasure of the Chignecto M a r in e Lay tracks across Ry. at Fort Lawrence. ...... .....
Government. Transport Ry. Co.

June 5, '91 do .. Soley Station Ind- Fit uppassenger cars with Co.'s indicator. ... ..........
cator Co.

Annapolis and Digby Railway.

April 27, '91 Pleasure of the O'Neil & Campbell. . Hire of 1 engine and 15 platforin cars.... .... ..... ..
1 Government.

May 4, '911 do

March3l, '91Pleasure of the
Government.

Not signed 10 years.
1891

Letters82331 Pleasure of the
Se t., 1890 Governmtnt.

Apri 21, '91 do

June 22, '91 do

do

Wm. Miller.........

Clark Hamilton .....

J. McNicol.........

W. D. Morris.......

.T. & T. Ballantyne..

Hire of 6 platform cars..... ... . ..... ..........

Rideau Canal.

Pt. sub-lot 5 of lot 35, con. B, Nepean... 2 acres..

Pt. lot 38, in 4th con. Kingston......... 7 acre. ......

May drain water only from his house on .... .... ...
Bank St. road, above swing bridges.

Pt. of Reserve on lot K, con. C, Nepean. 1-20 acres.

do do F, do 2roods, 19 per.

Sept. 18, '91 do .Estate T. McKay... do do K, do .............

Welland Canal.

Dec. 18, '90 Pleasure of the Grand Trunk Ry.Co. Lay pipe on lot 8.5 21, 5th con., Humber- 69' x 5' .....
Government. - stone.

March 28, '91 do .. L. McGlashan... Lots 20, 21, 22 and pt. 12, George street, 130' 8" x 314'..
Petersburg.

Not signed.. do .. St. Catharines& Nia- Lot 15, tp. Thorold, above Lock 24... .8-63 acres....
gara Central Ry. Co Trent Valley Carnai.

Not signed. . Pleasure of the Midland Railway of Wharf lot east of Lake Katchawanooka, 594 feet.
Government. Canada. Lakefield.
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No. 16.
MENT SHOWING

of Railways and Canals, during the Fiscal Year ended 30th June, 1891.

Amr

For what W
Purpose used. Po

Le

Watering, &c.......

Fire protection.. 24"
in
Pl

Lime shed.

Meat packing4"P
factory.

Storage of wood ....
and coal.

Grist a n d
mill.

flour

Drainage........ .

A
ount &aW
of from which
ater Lase
wer 18
ased. reckoned.

..... July 1,'90

taper- . ....... F
gtol 2 "

Oct. 1, '90

ipe.... Sept. 1, '89

.May 1, '91,

Oct. 8, '90

.July 1, '91.

... . . .

Allsurplus
w a t e rl
frompn
only.

Jan. 1, '901

July 1, '90

Annual
Rental.

S ets.

1.00

ree.

100 00

40 00

4000

1 00

Engine $10
per day,
each car 50
c. per day.

Each 50c.per
day.

200

105 00

. Free.

Ornam ental ...... ... Aug. 1, '90
grounds.

Barel stave fac- ........ Jan. 1, '91
tory.

Ornam ental ........ Sept 1, '91
grounds.

Waterforengines 5" pipes.. Dec. 1, '90
not over 500
gala. per day.. ... Mah

Piated goods ac- .......... March 1,'91

....... ... .... May 1, '91

. ........ .... .. July 1, '901

2 00

2000

1 00

1 00

24 00

2000

1 00

Terms of Payment.

Amouit When
of each due each

instalment year.

S ets.

When
firat matal-

ment
was due.

00 ¡JuIy 1.. . JuIy 1, '90

100 00 Oct. 1 .... Oct.

40 00 Sept. 1...

40 00 May 1.. -

1, '90

- On delivery
of lease.

. do

00 IOct. 8 ... JOct.

..... . . . .. .
200 Jan.1....

52 50 Jan. 1,
July 1.

2 00 Aug. 1....

.2000 Jan. 1....

1 00 Sept. 1...

1 00 Dec. 1....

2400

200 00

Remarks.

In advance.
mi M

Verbally[ per-
mitted.

In advance.

do

8, '90IIn advance.

On delivery
of lease.

July 1, '90

On delivery
of lease.

do

do

On delivery
of leas

March 1.. do . .

May 1.... do ..

July 1 .... On delivery
of lease.

For tracklaying,
&c.

do

In advance-
Supersedes
lease No. 4549.

In advance.

Superd lease
No. 5688.
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3rd. AGREEMENTS respecting Subsidies in Aid of Construction of

Amount of Subsidy.

Name of Railway Lines of Railway to be
Company. Constructed.

1890.

May 14.. Irondale, Bancroft & From Victoria Branch, Midland Div.
Ottawa Ry. Co. Grand Trunk Ry., near Kinmount

Tp., Snowdon, to Bancroft.
Dec. 1.. Central Ry. Co ..... FroméGrand Lake to Norton Sta-il

tion, I. C. R ....... .. .......
1891.

Feb. 2.. Dru:nmond County From Drummondville to Ste. Rosalie.i
Ry. Co.

Not signed Great Eastern Ry. Co From St. Gregoire eastwards towards
Chaudière Junction Station, I.C.R.

1891.

Feb. 17.. Waterloo Junction From Waterloo to Elmira.......
Rv. Co.

April 29.. St. tawrence & Ad- From Valleyfield to Huntingdon ....irondack Ry. Co..
Not signed Quebec Central Ry. From Tring to Lake Megantic......

Co.
1891.

Acts of
Canada
rnting
ubsidy. SPer Not more

Mile. 'n althan

52 V. c. 3 3,200

52 V. c. 3
53 V. c.,2

53V. c. 2

52V. c. 3

53V. c. 2

821,191 541
per yr. for
20 ars~

145,000

128,000
14,400

76,800

64,000

35,200

57,600

288,000

June 20.. Gîeat Eastern Ry. Bridges near Nicolet and St. FranciS . ..... 15 p. et. on 37,500
Co. Rivers. value of

1890. structure.

June 25.. North Western Coal From Lethbridge to Crow's Nest Pass 53 V. c. 4 3,4 acres
& Navig. Co. per mile.

OTTAwA, 30th Oct., 1891.
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Railways, entered into during the fiscal year ended 30th June, 1891.

No. Feet. Fect. Ft. Feet. Ft. Lbs.

50 60 1,000. 50 15 20 56 iMay 1, 1892..

44J '74* 955 .... ..;.. ... .... 52 Dec. 1, 1891.. Trestle bridges.

24 53, 2,86f .. ........ ... 56 Dec. 31, 1891..

20 ?3 .. . . . ........- ..... . ·.-. . ...

14 53 1.146 33 ....... .... ..... INov. 1, 1891..

18 ..... 1,910* 50 ........ .. ...... July 1, 1893.. *Except intow OValleyfield 1, 273,
58 60 1,042 . ..... ...... ...... July 1, 1893.. 11688 t.rdus curves,

-July 1, 1892.i
...... .... .. . .. · July 1, 1 9 . .

100 S approval Of Min. Of Rail s f Aug. 1, 1892. . 50 Miles from Lethbridge
as to grade, gauge, mileage, location. 5 Dec. 1, 1894.. Balance.

H. A FISSIAUJLT.

[1891]
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GRANTS under Subsidy Acts-

Act. Company or Work Subsidized.

1886. .49 Vic., c. 10.
1884.. 47 Vie., c. 8..
1883.. 49 Vic., c. 25.
1887. .50 51 Vie., c. 24...
1887.. 50-51 Vic., c. 24..
1887.. 50-51 Vic., c. 24 ...
1889. . 52 Vie., c. 3.....
1887.. 50-51 Vic., c. 24. ..
1886.. 49 Vie., c. 10......

1887. 50-51 Vie., c. 24 ...
1887.. 50-51 Vic., c. 24 ...
1887.. 50-51 Vie., c. 24.
1886.. 49 Vie., c. 10.
1884.. 47 Vie., c. 8. ..
1885.. 48-49 Vie., c. 49 ...
1887. . 50-51 Vic., c. 24 ...
1884.. 47 Vi., c. 8......
1886. . 49 Vie., c. 10.. ..
1887.. 50.51 Vic., c. 24. j
1886.. 49 Vic., c. 10.. . .
1883.. 46 Vie., c. 25... .

1884. . 47 Vie., c. 8.
1885.. 48-49 Vie., c. 59. )
1883.. 46 Vic., c. 25.....

1887.. 50-51 Vie., c. 24 ...
1884. . ý47 Vic., c. 8...&

1885.. 48-49 Vie., c. 59.

1887.. 50-51 Vic., c. 24...
1886.. 49 Vie., c. 10.....

1889..
1890
1887 ..
1887..
1884..
1886..

52 Vie., C. 3.I
3Vic c.2 -

50-51 Vie., c. 24...
50-51 Vie., c. 24...
47 Vie., c. 8.
49 Vie., c. 10.

Albert Southern Ry. Co., Salisbury to Hopewell....
For a railway, Annapolis to Digby................................
Baie des Chaleurs Ry. Co., towards Paspebiac ........................
Beauharnois Junction Ry. Co.... .............
Belleville and North Hastings.....
Brantford, Waterloo and Lake Erie..
Brockville, Wesport, &c., Railway. ............. ................
Buctouche and Moncton... . .. .
Caraquet Ry. Co., for 10 miles, Lower Caraquet to Shippeganî.............

Canada Atlantie...................
Carillon and Grenville. . ............
Cumberland Ry. and Coal Co.....
Cap Rouge and St. Lawrene, Lorette to Quebec... ....... .......
Central Ry. Co., of N.B., Grand Lake to I.C.R.......................
Central Ontario Ry. Co., Coe Hill to Bancroft.... ....................
Dominion Lime Co.. .......... . . .. . . .......
For a branch of the I. C. Ry., Derby to Indian Town..........
Fredericton and St. John Fredericton to Village of Prince William.....

Valley Ry . . .. ..... Prince William to Woodstock.. ..............
Gananoque, Perth and James' Bay Ry. Co.. . . ..... ..................

( For first 50 mile section from Hull station.......

Gatineau Valley Ry. Co.
From Kazabazua to Le Désert ........... ....

. Hull to Le Désert............. ...........
Gnat American and European Short Line Ry. Co., for 80 miles from Canso or

Louisburg or Sydney.. ...... .............................

Guelph Junction Ry........ ....... ... ........................
(From Grand Piles to Lake Edward ,....

For a railway... From Grand Piles to Lake Edward............

Jacques Cartier Union Railway-To complete line ..... ....
For a railway, Ingersol Mvi London to Chatham .......................

Kingston and Smith's Falls and Ottawa Railway . ....................
Harvey Branch ..............................................
Hereford Ry.. .... .....................
Irondale, Bancroft and Ottawa Ry., Victoria Branch Midland Ry. to Bancroft.
Lake Erie, Essex and Detroit Riv. Ry.Co., for 37 miles, Windsor to Leamington

1885.. 48-49 Vie., c. 59. 1 (For 8 miles of railway from Long Sault to foot of
L Lake Temiscamingue.

Lake Temiscamningue Ry.
Co ...... . .... .... .

1886. . 49 Vie., c. 19.... For wharves and landing stsges....... ........

1887.. 50-51 Vie., c. 24 .. Massawippi Ry. Co., for 10 miles of their railway, Magog to Ayer's Flat .....

1887.. 50-51 Vie., c. 24... Minudie Branch R .................
1887.. 50-51 Vie., c. 24... Mount Foret and Walkerton.
1888. . 47 Vie., c 8.. Line, Montreal.t.St. John and ..........
1883: 46 Vie., c. 25,... (For first 50-mile section out of St. Jérome,

1884.. 47 Vi., c 8 Montreal a Western..188M..o4n Vie., c. W.e. From end of line subsidized towards Le Désert......

.

Year.

A. 1892
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Cancelled, Amended or Lapsed.

Amount. Authority for Change, and Particulars.

$

31,771 Lapsed..... Re-voted-52 Vic., c. 3.
64,000 do .

244,500 do ..... Re-voted-52 Vic., c. 3.
37,100 do .... Unearned by 1st August, 1891.

512 do do do
4,790 do ..... do do

64,000 ... ...... .IRe-voted by 54-55 Vie., c. S.
35,380 Lapsed. . . Unearned by 1st August, 1891.
32,000 Cancelled . . By 50-51 Vic., c. 24, 1887.-832,000 wa voted for 7 miles, in place of 10 miles,and ineu of grant made under 49 Vie., e. 10, to same work
32,044 Lapd... TUnearned by 1st August, 1891.
38,400 do ..... do do

4,950 do . do do
38,400 do. Re-voted-52 Vie., c. 3.

128,000 do. Re-voted-52 Vie, c. 3.
64,000 do . ...
7,040 do. Unearned by 1st August, 1891.

140,000 do . Constructed by Government.
70,400 Cancelled... By 53 Vie., c. 2.
70,400 do .By 53 Vie., c. 2.
54,400 Lapsed. ..

160,000 Cancelled. i By 48 49 Vie., e. 59, 1885.--The sum of $320,000 was granted for 62 mil frcm
Hull towards Le Désert, in lieu of the subsidies granted by 46 Vic. e25
aud 47 Vie., c. S.25

16,000 do ..
320,000 Lapsed...) Re-voted- 52 Vie., c. 3.

...... Amended... By 47 Vic., c. 8, sec. 2.-The words " To the Great American and Short LinoRailway " were truck out ; the word "the " substituted for " theoire Lnd
words and figures " for 80 miles of " omitted. See also-Oxford r Loa
burg or Sydney, below. is

5,250 Lapsed..... Unearned by 1st August, 1891.
217,600 Cancelled... By 48-49 Vie., c. 59, 1885.-The same amount of subsidy, $217 600, fora speci.fied distance of 50 miles iu lieu of that granted by 47 ic. 8funnamed distance. , c. for an
217,600 do .. By 50-51 Vie., c. 24, 1887.---Subsidy of $217 600 waq granted to the St. Law.i rence, Lower Laurentian and Saguenay IRy. Co., m lieu of susidg

by 48-49 Vie., c. 59. y granted
20,000 Lapsed. ..

256,000 Cancelled... By 53 Vie., c. 2.-Sane amount granted fora line from Woodstock rid Lon
to Chatham. d n

179,200 do .. And re-voted by 54-55 Vie., c. 8.

4,046.43 Lapsed..... Unearned by lst August, 1891.
1,600 do ..... do do

145,000 do . ... Re-voted-52 Vie., c. 3.
118,400 Cancelled.. . By 50-51 Vie., c. 24, 1887.-8118,400 was voted for 27 miles in place f 37

,and in lieu of grant made under 49 Vic., c. 10. O miles,
6,400 do . By 50-51 Vie., c. 24, 1887.-The grant of $25,600 for 8 miles of railwayt

per mile, was altered to 819,200 for 6 miles, and a further sum at $3,200
was ganted (in lieu of the 36,400 deducted from the $2560 sud i ,400
the 9,0 granted by 49 Vie., c. 10) to complete the thre short sections of
railway, about 2 miles in length, required to Overcome the fo no

6,000 . do .. known as La Mi-charge, La Cave, Les Erables and La Mon ur ra ds,
the construction of wharves and landing stages thereon. tage,anfor

32,000 do .. 51, Vie., c. 3, grants subsidy of $32,000 for the work, distance unnamed, in lieuof $32,000 for 10 miles, under 50-51 Vie., c. 24.
17,600 Lapsed.u.... Unearned by 1stAugust, 1891.
76,800* do ...... do do

. ........ Amended... By 48-49 Vie., c. 55.
160,000 Cancelled. By 40 Vie., c. 10, 1886.-A subsidy of 361,270 was granted for 70 miles of their1 rai way, iu lieu of the subsidies granted under 46 Vie., c. 25, and 47 Vie.,
160,000 1 do .. 8
361,270 do .. By 53 Vie., c. 2. -Subsidy of $361,270 was granted for 70 miles of their railwayto be paid by mtalment as certain specified sections are completed.

[1891] 175
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GRANTS under Subsidy Acts-Cancelled,

Year. Act. Company or Work Subsidized.

. . 49 Vie., c.'10... Montreal and Maskinongé Railway .. .... ...
1884.. 47 Vie., c. 8.. . ) (For a hne of railway froin Tairworth towards Bogart

Nanee, Tamworth and or Bridgewater.
1885.. 48-49 Vie., c 59. quebec Ry. Co....... For 16 miles of railway from Taniworth towards

Bogart or Bridgewater.
1886.. 49 Vic., c. 10.... For a railway from Newcastle to opposite Chatham ...................
1889.. 48-49 Vie., c. 59... New Brunswick and Prince Edward ......... .. .....................
18823.. 46 Vie., c. 2.. }Northern Pacific Junetion Ry., Gravenhurst to Callender ............
1883.. 46 Vie., c. 25...... Northern and Western Railway Co.,I.C.R., near Miramichi to Morans (32 miles),

near Demphy Village . ...... ...............................

1885.. 48-49 Vic., c. 59.. . Nortern and Western........ ................... ............
1884.. 47 Vie., c. 8. Ontario pacifie Ry. Cornwall to peth . .......... .............
1887.. 50-51 Vie., c. 22.. I
1885.. 48-49 Vie., c. 59... Ottawa, Waddington and New York Ry. Co., ttawa te Waddington.
1882.. 45 Vie., c. 14 .... Oxford and New Glasgow ........ ....... ............... . .........
1882.. 46 Vie., c. 25 ... Oxford, Sydney and Louisburg .
1884.. 47 Vie., c. 8 ...

1886.. 49 Vie., c. 14.. For a railway, Oxford te Louisburg or Sydnt.y, and aniendinents on heomling a
orovernment work.

181.. 49 Vie., e. 10..Parry Sound Colonization Ry., Parry S..d t .. Sa .dridge ... ........
1886.. 49 Vie., e. 10 . Oor a railway fro point on C.P. R. t Eganville ........ ...............

1884. . 47 Vi., c. 8. Beau.e .Jetion te International Boundary .

Quebe Central Ry. Co..

188.. 5 Vie., c. 30. .Beauce P yuautiorry International BoP Sdary .Sudoani
1886.. 50-51 Vie., c. 0... Rich.. on Hil iunetion. .... . t .... n.. .. . . . . ...
1884.. 50- Vie., c. 24.. Saguenay and Lake St. John Ry. Co., for 30 miles, Lake St. John twards

Chicoutimi, or Chicouti twards Lake St. John .... ......... ......
188.. 49 Vie., . 10. Stewiacke Valley Ry. Co., fro point on T.C.R. through Stewiacke Valley, &C
1884 .4 50- Vic. ,8 For a railway, St. Andrew's t Lachute............................
1886. .149 Vie., c. 10. For a railway, St. Andrew's t Lachute ........ .....................

18. 49 Vi., C. 10: .... jFor a railway, St. Enstache te St. Placide....... .... ............ .......
188-. .5051 Vie., c. 24. .. Temiscouata Ry. Co., for 30 miles, dniundston tewards St. Franeis River

188. 48.49 Vie., . 59. 
Thunder Bay Colonivation Ry. Co., Murillo te Croo-ked Lake ............

I886 .49 Vic., c. 10.... .
86.. 49 Vie., c. 10.aToronto, J trey and Bruce..Il ......

188. .49 Vie.,c. 10. eFor a railwa for 28 miles, erth Cetre te near PlaisterR
1887. B5u51 Jucto to 24I... Tobique ValBey Railway do do

188 49 Vic., c. 10....For a railway, Truro t Newport ..... ...... . ...................
1887.. 50-51 Vic., ù. 24... Woodstock and Centreville Ry........... ....... ............. .....

DEIPART3ENT 0F RAILWAYS AND CANALS,
lat nctoer 1891.
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Amnended or Lapsed-Concluded.

Amount.

920 Unearned..
70,400 Cancelled. .

70,000 do

19,200
4,960

35,600

Lapee ....
do .....
do .. . ..

Authority for Change, and Particulars.

And lapsed.
By 48-49 Vic., c. 59.

By 49 Vic., c. 10.-A subsidy of $70,400 was ranted for 18 miles, in lieu of16 miles, and in lieu of the subsidy gran undep 48-49 Vie., c. 59.

Unearned by lst August, 1891.
$35,000 re-voted by 52 Vie., c. 3, and $600 re-voted by 53 Vic., c. 2.

TOA .k~C OQ~f.bi id f $2800
192,40 Canceued ... By 47 V ic., c. 8. A u sy o , was graneu for a ine from Frederjct

to Miramichi, in lieu of subsidy under 46 Vie., c. 25.
8,000 Lapsed. ... Inearned by lt August, 1891.

36340 do
166,400 do ....
224,000 )
256,000

*30,000 p. ann.
for 15 years,
witb lease or
transf doo . Work undertaken by Government and cst provided by special vote of Parlia-]Esaerri Ex. me or ndt. knb oennetsdc
tension from ment.
New Glasgow
to Canso, and
$170,000 per
an. for 15 yrs.

128,000 do . ... Re-voted-52 Vie., c. 3.
70,400 Cancelled... By 51 Vie c 3.-A subsidy of $70,400 was granted to Ottawa and

Sound o., for 22 of their road, in lieu of subsidy under 49 Vc. 10. ne49v

150,858 do . . By 51 Vie., o. 3.-The grant of 8211,200, under 47 Vic., c. 8, was red
- 860,342 for 15 miles, and in lieu of the unexpended balance of gi ueed to

new grant of 8288,000 was authorized to complete the ine to the Alan% a
f and N.W. Ry., near Moose River, a distance of 90 miles.
| Total subsidy to the company is *60,342+*288,0o=348,342.

288,000 do .. ) 53 Vic., c. 2.
16,000 Lapsed .... nearned by lat August, 1891.
96,000 Cancelled by 51 Vie.; c. 3.-Transferred the subsidy to the Quebec and Lake Sr. John R

transfer.o
80,000 (3anceled...By 53 Vie. c. 2.
22,400 do .. 49 Vic., c. 10.
22,400 do .. Re-voted-52 Vie., c. 3.
57,600 Lapsed.
96,000 Cancelled... By 51 Vie., c. 3.-A subsidy of 8100,000 was granted for 20 miles of throad, in lieu of the suboidy of 96,000 for 30 miles grated under 50-s5

Vie., e. 24. nlr,5
179,200 ( By 51 Vie., c. 3.-A subsidy of 271,200 was granted to the Port Arthu,Duluth and Western Ry. Co., for 8q miles of railwvy from Port Arthur t,

do . Gun Flint Lake, in lien of the subsîdies granted under 48.49 vie, e. 59
92,0 and 49 Vie., c. 10.

1,344 Lapsed.. Unearned by lst August, 1891.
89,600 Cancelled. By 50-51Vic.,c.24,a subidyof 889,600 waa td to the Tobique ValleyR
89,600 do .. for 14 miles of the ioad, in lieu of 28 and in lieu of the subsi '

under 49 Vie., e. 10 and 50-51 Vie., c. 24, again cancelled by .45 ted
156,800 La . Re-voted-52 Vic., e. 3. yl., e.8
64,000 .o ..... Unearned by lst Augtat, 1891.
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APPENDIX No. 18.

LIST OF RAILWAY SUBSIDIES GRANTED BY PARLIAMENT.

NoT.-The marginal number opposite each subsidy has reference to the alphabetical list in the
Minister's report showing the action taken in cases where a contract for work has been made with any
company.

By the Acts of Parliament below specified, authority has been placed in the hands
of the Governor in Council to grant, upon certain conditions, aid towards the construction
of various lines of railway throughout the Dominion, as follows, namely:-

By the Act 45 Vie., cap. 14 (1882.) (Assented to 17th May, 1882):-
1. For a railway from Gravenhurst to Callander, both in the Province of

Ontario, a subsidy not exceeding $6,000 per mile, nor exceeding in
the whole ....................... ........................... $660,000

2. For a railway from St. Raymond to Lake St. John, both in the Pro-
vince of Quebec, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole . ........................................... 384,000

3. For a railwav from a point on the Intercolonial Railway at Rivière du
Loup or Rivière Ouelle, in the Province of Quelec, or between them,
to Edmundston, in the Province of New Brunswick, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole............. . 240,000

4. For a railway from Oxford to New Glasgow, both in the Province of
Nova Scotia, a subsidy not exceeding $3,200 per mile, nor exceeding
in the w hole................................................ 224,000

The said subsidies to be granted to such companies as shall be approved by the
Governor in Council as having established, to his satisfaction, their ability to complete
the said railways respectively, within a reasonable time, to be fixed by Order in Council,
and according to descriptions and specifications to be approved by the Governor in
Council on the report of the Minister of Railways and Canals, and specified in an agree-
ment to be made by the company with the Government, and which the Government is
empowered to make, and to be payable out of the Consolidated Revenue Fund of Canada,
by instalments on the completion of each ten miles of railway, proportionate to the value
of the portion so completed in comparison with the whole work undertaken, such pro-
portion to be established by the report of the said Minister; provided always, that the
granting of such bonuses or subsidies shall be subject to such conditions for securing
such running powers or traffic arrangements and other rights as will afford all reasonable
facilities and equal mileage rates to all railways connecting therewith, as the Governor
in Council may determine.

Bythe special Act 45Vic., cap.55(1882.) (Assented to 17thMay, 1882):-
5. A subsidy authorized in favour of " The Chignecto Marine Transport

Railway Company," provided that they construct and thereafter
maintain and operate a ship railway, to be approved by the Govern-
ment, across the Isthmus of Chignecto, from the Gulf of St. Lawrence
to the Bay of Fundy, per year, for twenty-five years .............. $150,000

By the Act 46 Vie., cap. 25 (1883.) (Assented to 25th Mfay, 1883):-
6. To the Baie des Chaleurs Railway Company, for 100 miles of their rail-

way, from Metapediac, on the Intercolonial Railway, to Paspebiac,
in the Province of Quebec, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole ................................... $320,000
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7. To the Caraquet Railway Company, for 36 miles of their railway from
a point near Bathurst to Caraquet, in the Province of New Bruns-
wick, a subsidy not exceeding $3,200 per mile, nor exceeding in the
whole ...................................................... $115,200

8. To the Gatineau Valley Railway Company, for the first 50-mile section
of their railway, from Hull station, in the Province of Quebec, a
subsidy not exceeding $3,200 per mile, nor exceeding in the whole. . 160,000

9. To the Great A merican and European Short Line Railway Company,
for 80 miles of their railway from Canso to Louisburg or Sydney in
the Province of Nova Scotia, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole...... .· ·.. . · · . ......... 256,000

10. To the International Railway Company, for 49 miles of their railway
from Sherbrooke, in the. Province of Quebec, to the International
boundary line, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole............................................ 156,800

11. To the Northern and Western Railway Company, for 32 miles of their
railway, from the Intercolonial Railway, near the Miramichi, to
Moran's, near Demphy village, in the Province of New Brunswick,
a subsidy not exceeding $3,200 per mile, nor- exceeding in the
w hole ..................................................... 102,400

12 To the Montreal and Western Railway Company, for the first 50-mile
section of their railway, out of St. Jérôme, in the Province of
Quebec, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole ......................... .................... ... • 160,000

13. To the Napanee, Tamworth and Quebee Railway Company, for 28 miles
of their railway from Napanee to Tamworth, in the Province of
Ontario, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole ................................................ 89 600

14. To the Quebec and Lake St. John Railway Company, for 25 miles of
their railway, from St. Raymond to Lake St. John, in the Province
of Quebec, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole..................... ....... . .... .... . . ... 80,000

In addition to the subsidy granted by the Act forty-fifth Victoria,
chapter fourteen.

15. For a railway from the Intercolonial Railway at Petitcodiac to Have-
lock Corner, in the Province of New Brunswick, 12 miles, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole ......... . 38400

16. For a railway from Gravenhurst to Callander, 110 miles, a subsidy not
exceeding $6,000 per mile, nor exceeding in the whole ........... 660,000

In addition to the subsidy granted by the Act forty-fifth Victoria,
chapter fourteen.

"The nine subsidies first mentioned to be granted to the companies herein
before named respectively; and the two subsidies last mentioned to be granted to
Such companies as shall be approved by the Governor in Council as having estab.
lished to his satisfaction their ability to complete the said railways, respectivey
and all the eleven lines above mentioned, and also the lines of railway prec t
of which it is provided by the Act of forty-fifth Victoria, chapter fourten, that spb
sidies may be granted, shall be commenced within two years from the first day ofJuly next, and completed within a reasonable time, not to exceed four years from
and after the. passing of this Act, to be fixed by Order in Council, and according todescriptions and specifications to be approved by the Governor in Council, on the
report of the Minister of Railways and Canals, and specified in an agreement to he
mnade by each company with the Government, and whirh the Goement b
empowered to make; and all the said subsidies authorized by this Act ernment is
to be paid out of the Consolidated Revenue Fund of Canada by instal ,emetive
completion of each section of 'not less than ten miles of 1ailway, proport on t the

[1891] 17t
9-12j 17e



55 Victoria. Sessional Papers (No. 9.) A. 1892

value of the portion so completed in comparison with the whole work undertaken, to be
established by the report of the said Minister: Provided always, that the granting of
such subsidies shall be subject to such conditions for securing such running powers or
traffic arrangements and other rights as will afford all reasonable facilities and equal
mileage rates to all railways connecting with those so subsidized as the Governor in
Council may determine."

By the special Act 46 Vie., cap. 26 (1883.) (Assented to 25th May,
1883) :-
17. An advance authorized in favour of the "St. John Bridge and Rail-

way Extension Company," to enable them to build a railway bridge
across the River St. John, N.B., with railway connection with the
Intercolonial, such advance to be secured by a mortgage on their
entire property, not to exceed 80 per cent óf the expenditure on the
work, nor a total sum of ..................................... . 500,000

Bythe Act 47 Vie., cap. 8 (1884.) (Assented to l9th April, 1884):
18. To the Government of the Province of Quebec, in consideration of their

having constructed the railway from Quebec to Ottawa, forming a
connecting line between the Atlantic and Pacific coasts vid the Inter-
colonial and Canadian Pacific Railways, and being as such a work of
national and not merely provincial utility, a subsidy not exceeding
$6,000 per mile for the portion between Quebec and Montreal, 159
miles, nor exceeding in the whole............................... 954,000

19. And for the portion between Montreal and Ottawa, 120 miles, $12,000
per mile, nor exceeding in the whole ........................... 1 440,000

20. For the construction of a line of railway connecting Montreal with the
harboums of St. John and Halifax by the shortest and best practicable
route, after the report of competent engineers, a subsidy not exceed-
ing $170,000 per annum, for fifteen years, or a guarantee of a like
sum for a like period as interest on bonds of the company under-
taking the work.

21. For the construction of a line of railway froMn Oxford station, on the
Intercolonial Railway, to Sydney or Louisburg, a subsidy not
exceeding $30,000 per annum for fifteen years, or a guarantee of a
like sum for a like period as interest on the bonds of the company
undertaking the work, in addition to the subsidies previously granted,
and also a lease or transfer to such company of the Eastern
Extension Railway, from New Glasgow to Canso, with its present
equipment.

22. To the Quebec Central Railway Company, for a line of railway from«
Beauce Junction to the International boundary line, a subsidy not
exceeding $3,200 per inile, nor exceeding in the whole ............ 211,200

23. For the extension of the Canadian Pacific Railway, from its terminus
at St. Martin's Junction, near Montreal, or some other point on the
Canadian Pacific Railway, to the harbour of Quebec, in such
manner as may be approved by the Governor in Council, a subsidy
not exceeding $6,000 per mile, nor exceeding in the whole ........ 960,000

24. To the Irondale, Bancroft and Ottawa Railway Company, for a line of
railway from the Victoria branch of the Midland Railway to the
village of Bancroft, in the Township of Dungannon, County of
Hastings, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole ................................................. 160,000

25. To the Pontiac Pacific Junction Railway, for a line of railway from Hull
or Aylmer to Pembroke, provided the Ottawa River is crossed at
some point not east of Lapasse, a subsidy not exceeing $3,200 per
mile, nor exceeding in the whole .. ........................... 272,000
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26. To the Gatineau Railway Company, for a line of railway from Kazua-
bazua to Le Désert, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole..................................--··. $160,000

27. To the Napanee, Tamworth and Quebec Railway Company, for a line of
railway from Tamworth to Bogart and Bridgewater, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ............ .70,400

28. 'To the Montreal and Western Railway Company, for a line of railway
from the end of the line subsidized in the now last Session of Parlia-
ment, towards Le Désert, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole...............................'.... 160,000

29. To the Northern and Western Railway Company, for a line of railway
from Fredericton to the Miramichi River, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole (instead of the subsidy
proposed in 1883)....................... ................. 128,000

30. To the Erie and Huron Railway Company, for a line of railway from
Wallaceburg to Sarnia, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole ..................................... .. 96,00031. To the Ontario and Pacific Railway Company, for a line of railway from
Cornwall to Perth, a subsidy not exceeding $3,200 per mile, nor ,
exceeding in the whole ....................................... 262,400

32. To the Kingston and Pembroke Railway Company, for a line of railway
from Mississippi to Renfrew, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole........................... -48,00033. To the Great Northern Railway Company, for that portion of their rail
way between St. Jérôme and New Glasgow, in the County of Terre-
bonne, a subsidy not exceeding $3,200 per mile, nor exceeding in the
whole .......... .......................................... 32,000

24. For a line of railway and bridge between the Jacques* Cartier Union
Railway Junction with the Canadian Pacific Railway and St. Martin's
Junction, connecting the Jacques Cartier Union Railway with the
North Shore Railway proper, a subsidy not exceeding in the whole.. 200,000

For a line of railway from Richibutoo to St. Louis, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole .................. . 22,400

a(&. For a line of railway from Hopewell to Alma, in the Province of New
Brunswick, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole .............. . ............ ... 51,200

37. For a line of railway from St. Andrews to Lachute, in the County of
Argenteuil, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole ... .......................................... 22,438. For a line of railway from the Grand Piles, on the River St. Maurice to
'Lake Edward, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole .................................... .... . 217,600

39. For .a line of railway from Annapolis to Digby, in the Province of Nova
Scotia, a subÉidy not exceeding $3,200 per mile, nor exceeding in the
w hole .................................................. .4•06

40. For a line of the Central Railway, from the head of Grand Lake tO 4,000
Intercolonial Railway, between Sussex and St. John, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole........... 128,000

4.. To the Caraquet Railway Company, for the extension of their line of rail-
way from Caraquet to Shippegan Harbour, in the Province of New
Brunswick, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole.................... . ............................ 76,800

42. For a branch of the Intercolonial Railway, from Metapediac eastwar7,
towards Paspebiac, twenty miles, in the Province of Quebec, a sum
not exceeding in the whole ............. .....................

43. For a branch of the IntercolonialRailway, from Derby Station toIlndian 300,000,
town, fourteen miles, a sum nôt exceeding in the whole ........... 140,000[1861] 
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"Th'e subsidies hereinbefore mentioned as to be granted to companies named for
that purpose shall be granted to such companies, respectively; the other subsidies shall
be granted to such companies as shall be approved by the Governor in Council as
having established, to his satisfaction, their ability to construct and complete the said
railways, respectively. All the lines for the construction of which subsidies are granted
shall be commenced within two years from the first day of July next and completed
within a reasonable time, not to exceed four years, to be fixed by Order in Council,
except the line mentioned in the fourth section of this Act,* which shall be commenced
within one year, and shall also be constructed according to descriptions and specifica-
tions and upon conditions to be approved by the Governor in Council, on the report of
the Minister of Railways and Canals, and specified in an agreement to be made in each
case by the company with the Government, and which the Government is hereby
empowered to make ; the location also of every such line of railways shall be subject to
the approval of the Governor in Council; and all the said subsidies, respectively, shall
be payable out of the Consolidated Revenue Fund of Canada, by instalments on the
completion of each section of the railway of not less than ten miles, proportionate to the
value of the portion so completed in comparison with that of the whole work under-
taken, to be established'by the report of the said Minister. The subsidies to the Pro-
vince of Quebec shall be capitalized, and the interest shall be payable at such time and
in such manner as the Government of Canada shall agree upon with the Government of
the said province. The two subsidies last mentioned in the list are for works to be
constructed by the Government of Canada.

" Provided always, that the granting of such subsidies to the companies mentioned,
respectively, shall be subject to such conditions for securing such running powers or
traffic arrangements and other rights as will afford all reasonable facilities and equal
mileage rates to all railways conneoting with those so subsidized, as the Governor in
Council may determine."

By the special Act 47 Vic., cap. 6 (1884). (Asented to 19th April,
1884):-
44. Relating to an agreement with the Province of British Columbia,

authority was given, inter alia, for the grant of a subsidy to " the
Esquimalt and Nanaimo Railway Company " in aid of the construc-
tion of a line of railway and telegraph between the points named;
such subsidy to be in lands en bloc on Vancouver Island, the bound-
aries being fixed by the Act, and in money ..................... $. 750,000

By the Act 48-49 Vie., cap. 59 (1885). (Assented to 20th July, 1885)
45. To the Ottawa, Waddington and New York Railway and Bridge Com-

pany, for a line of railway from Ottawa to Waddington, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole......... 166,400

46. To the New Brunswick and Prince Edward Island Railway Company,
for a line of railway fromï Sackville to the Straits of Northumber-
land, at or near Cape Tormentine, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole........................... 118,400

47. To the Montreal and Sorel Railway Company, for a line of railway from
St. Lambert to Sorel, a subsidy not exceeding $1,600 per mile, nor
exceeding in the whole ........................ .............. .72,000

48. To the Brockville, Westport and Sault Ste. Marie Railway Company, for
a line of railway from Brockville to Westport, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole .............. . ... $1 28,000

49. To the Quebec and Lake St. John Railway Company, for a line of rail-
way from its junction on the North Shore Railway to St. Raymond,
upon condition of the company extending their road to a point 50
miles north of St. Raymond, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole............................... 96,000

* The extension of the Canadian Pacific Railway froni its terminus at St. Martin's Junction, or some
other point on the said railway, to the harbour at QuebeA4
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50. To the Northern and Western Railway Company, for a line of railway
from the northern end of the 40 miles subsidized between Frederic-
ton and the Miramichi River by 47 Victoria, chapter 8, to Boies-
town, a subsidy not exceeding $3,200 per mile, nor exceeding in the
whole ..................................................... $19,200

51. To the Montreal and Champlain Junction Railway Company, for a line
of railway from Brosseau's to Dundee, a subsidy no exceeding $500
per mile, nor exceeding in the whole........................... . 30,000

N2. To the Thunder Bay Colonization Railway Company, for a line of rail-
way from the Murillo station of the Canadian Pacific Railway to the
east end of Whitefish Lake, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole . .................................. 92,000

53. To the Central Ontario Railway Company, for a line of railway from Coe
Hill or Rathburn, to Bancroft, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole.......... ..................... 64,000

,4. To the Belleville and Nôrth Hastings Railway Company, for a line of
railway from the village of Madoc to the junction with the Central
Ontario Railway at Edorado, a subsidy not exceeding $1,500 per
mile, nor exceeding in the whole............................... 10,500

IN*. For a line of railway from Long Sault to the foot of Lake Temisca-
mingue, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole ......................... » •• •• • • •.. ••.. ........ 25,600

For a line of railway from a point on the Canada Southern Railway near
Comber, to Lake Erie, at or near the village of Leamington, a
subsidy not exceeding $3,200 per mile, nor exceeding in the whole. . 44800

57. To the Napanee, Tamworth and Quebec Railway Company, for a line of
railway from Tamworth towards Bogart and Bridgewater, 16 miles,
in lieu of the subsidy granted by 47 Vie., chapter 8, a subsidy of... 70,00058. To the Gatineau Railway Company,,for a line of railway from Hull
station towards Le Désert, a distance of 62 miles, in lieu of the
subsidies granted by 46 Vie., chap. 25, and 47 Vie., chap. 8, a sub-
sidy of .................................................... . 320000

59. For a line of railway from the Grand Piles, on the River St. Maurice, to
its junction with Lake St. John Railway, a distance of about 50
miles, in lieu of the subsidy granted by 47 Victoria, chapter 8, for
a line of railway from the Grand Piles, on the River St. Maurice, to
Lake Edward, a subsidy of.. . .. . ... . . . . . .. . .............. 217,600

490. To the Canada Atlantic Railway Company, for a line of railway from
Valleyfield to a point one and a-half miles west of Johnston's, a sub-
sidy not exceeding $1,600 per mile, and from one and a-half miles
west of Johnston's to Lacolle; also from the present terminus at
Ottawa, to the Chaudière Falls, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole ................ .............. 96,000

'61. For a line of railway from Indiantown vid the Miramichi Valley, to its
junction with the Northern and Western Railway at or near
Boiestown, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole ...... .......................................... 140,800

"The subsidies hereinbefore mentioned as to be granted to companies named for
tthat purpose shall be granted to such companies, respectively ; the other subsidies shall
be granted to such companies as shall be approved by the Governor in Council as havg
established to his satisfaction their ability to construct and complete the said railways
respectively. Al the lines for the construction of which subsidies are granted shall be
commenced within two years from the first day of August next, and completed within a
reasonable time, not to exceed four years, to be fixed by Order in Council ; and shall
also be constructed according to descriptions specifications and upon conditions to be
approved by the Governor in Council, on the report of the Minister of Railways and
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Canals, and specified in an agreement to be made in each case by the company with the
Government, and which the Government is hereby empowered to make; the location,
also, of every such line of railway shall be subject to the approval of the Governor in
Council ; and all the said subsidies, respectively, shall be payable out of the Consolidated
Revenue Fund of Canada, by instalments, on the completion of each section of the rail-
way of not less than ten miles, proportionate to the value of the portion so completed
in comparison with that of the whole work undertaken, to be established by the report
of the said Minister.

" Provided always, that the granting of such subsidies to the companies mentioned,
respectively, shall be subject to such conditions for securing such running powers or
trafflic arrangments and other rights as will afford all reasonable facilities and equal
mileage rates to all railways connected with those so subsidized, as the Governor in
Council may determine."

By the Act 48-49 Vic., cap. 58 (1885). (Assented to 20th July, 1885):-
62. "For a railway from a-point on the Intercolonial Railway at Rivière du

Loup or Rivière, Ouelle, in the Province of Quèbec, to Edmundston,
in the Province of New Brunswick, a subsidy not exceeding two
thousand eight hundred dollars per mile for seventy-five miles, and
six thousand dollars per mile for eight miles, nor exceeding in the
whole two hundred and fifty-eight thousand dollars ; the said subsidy
to be in addition to the subsidy authorized to be granted in aid of the
construction of the said railway by the Act forty-fifth Victoria,
chapter fourteen, and constituting, with the subsidy so authorized, a
subsidy not exceeding in the whole four hundred and ninéty-eight
thousand dollars, and to be granted for the said railway upon the
terms and conditions specified in the said Act, and payable out of
the Consolidated Revenpe Fund of Canada; and for the purpose of
incorporating the persons undertaking the construction of the said
railway and those who shall be associated with them in the under-
taking, the Governor may grant to them, under such corporate name
as he shall deem expedient, a charter conferring upon them the fran-
chises, privileges and powers requisite for the said purposes, which
shall be similar to such of the franchises, privileges and powers granted
to railway companies during the present Session as the Governor shall
deem most useful or appropriate the said undertaking ; and such
charter being published in the Canada Gazette, with any Order or
Orders in Council relating to it, shall have force and effect as if it
were an Act of the Parliament of Canada."

63. "For a line of railway from the south bank of the St. Lawrence
river, opposite or near Montreal, to the harbours of St. Andrews,
St. John and Halifax, vi4 Sherbrooke, Moosehead Lake, Matta-
wamkeag, Harvey, Fredericton and Salisbury, a subsidy not
exceeding eighty thousand dollars per annum for twenty years,
forming in the whole, tôgether with the subsidy authorized by the
Act forty-seventh Victoria, chapter eight, for a line of railway
connecting Montreal with the said harbours of St. John and Halifax
by the shortest and best practicable route, which the line above des-
cribed is found to be, a subsidy not exceeding two hundred and fifty
thousand dollars per annum, the whole of which shall be paid in aid
of. the construction of such a line of railway for a period of twenty
years, or a guarantee bond of a like sum for a like period as interest
on the bonds of the company undertaking the work ; the said subsidy
to be so granted upon the terms and conditions of and payable out
of the Consolidated Revenue Fund in the manner specified in the.
said last, mentioned Act in respect of the subsidy thereby authorized
in aid of the said line of railway."
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04. "The Governor in Council may grant a further subsidy as an aid towards

procuring free access as hereinafter described for the trains and
traffic of the Canadian Pacific Railway Company from St. Martin's
Junction, near Montreal, or from some other point on their railway
to be selected by the said company, to the harbour of Quebec, in
such a manner as shall be approved by the Governor in Council, that
is to say: an additional subsidy not exceeding three hundred and
forty thousand dollars, constituting, together with the subsidy
authorized by the said last mentioned Act to aid in procuring the
extension of the Canadian Pacifie Railway to Quebec, and the sub-

sidy also thereby authorized to aid in constructing a line connecting
the Canadian Pacific Railway at the Jacques Cartier Union Junction
with the North Shore Railway proper (which subsidies shal be appli-
cable to the said first mentioned purpose) a sum not exceeding in
the whole the sum of one million five hundred thousand dollars, pay-
able out of the Consolidated Revenue Fund of Canada.",

The said Act further provided as follows in relation to this matter:-

"If it should be eicpedient so to do in order to facilitate such access, the Governor
in Council may acquire the North Shore Railway, and may apply the said sum of one
million five -hundred thousand dollars, or any part thereof, in aid of such acquisition;
and upon such acquisition may transfer and convey or lease the said railway to the
Canadian Pacifie Railway Company, subject to such obligation as the Government shall
have assumed in acquiring it."

By the Act 49 Vic., cap. 10 (1886). (As8ented to 2nd June,-1886):-
65. For a railway from a point at or near Moncton, to Buctouche, in the

Province of New Brunswick, thirty miles, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole ..................... $ 96,000

66. For a railway from Ingersoll vid London to Chatham, in the Province of
Ontario, eighty miles, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole ....................................... 256,000

687. To the Northern and Western Railway Company for ten miles of their
railway, intervening between the termini of the portions of their
railway fôr which subsidies are already granted, the one from
Fredericton and the other from Indiantown, and an extension of two
miles down to deep water at Chatham, in the Province of New Bruns-
wick, a subsidy not exceeding $3,200 per mile, nor exceeding in the
whole ....... . .............. ............................... 32,000

68. To the Caraquet Railway Company, for ten miles of their railway from
the end of the present subsidized portion at Lower Caraquet to
Shippegan, in the Province of New Brunswick, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole .................. 32,000

69. To the Lake Erie, Essex and Detroit River Railway Company, for thirty-
seven miles of their railway, from Windsor to Leamington, in the
Province of Ontario, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole..................................... 118,400

70. To the Thunder Bay Colonization Railway Company, for fifty-six miles
of tieir railway, frm the end of the present subsidized section to a
point near Crooked Lake, in the Province of Ontario, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole............ . 179,200

71. To the Parry Sound Colonization Railway Company, for forty miles of
their railway, from the village of Parry Sound to the village of
Sandridge, on the line of the Northern Pacifie Junction Railway, in
the Province of Ontario, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole....... ..--.. ............. 128,000

72. For a railway from a point at or near New Glasgow or St. Lin, to or near
to Montcalm, in the Province of Quebec, eighteen miles, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole ......... .57,600
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73. For a railway from Hereford to the International Railway, in the town-
ship of Eaton, in the Province of Quebec, thirty-four miles, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole ......... $108,800

74. For a railway from St. Félix to Lake Maskinongé, Parish of St. Gabriel,
in the Province of Quebec, ten miles, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole........................... . 32,000

75. For a railway from Glenannan to Wingham, in the Province of Ontario,
tive miles, a subsidy not exceeding $3,200 per mile, nor exceeding in
the w hole .................................... ............. 16,000

76. For a railway from a point at or near the McCann Station, on the Inter-
colonial Railway, to the Joggins, on Cumberland Basin, in the Pro-
vince of Nova Scotia, twelve miles, a subsidy not exceeding $2,200
per mile, nor exceeding in the whole........................... . 38,400

77. For a railway from L'Assomption to L'Epiphanie, in the Province of Que-
bec, .three miles and a-half, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole .................................. 11,200

7S. To the Montreal and Western Railway Company, for seventy miles of
their railway from St. Jérôme, north-westerly towards Désert, in the
Province of Quebec, a subsidy of $5,161 per mile, in lieu of the sub-
sidies granted by 46 Victoria, chapter 25, and 47 Victoria, chapter 8,
not exceeding in the whole ................................... 361,270

79. For a railway from St. Andrews to the Canadian Pacific Railway at or at
any point cast of the Town of Lachute, in the County of Argenteuil,
in the Province of Quebec, seven miles, in lieu of the subsidy granted
by 47 Victoria, chapt r 8, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole ................................... 22,400

80. To the Canada Atlantic Railway Company, for twelve miles of their rail-
way from Clark's Island to Valleyfield, and from Lacolle, in the Pro-
vince of Quebec, to the International boundary, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole.. ................ 38,400

81. For a railway from Truro to Newport, in the Province of Nova Scotia,
forty-nine miles, a subsidy not exceeding $2,200 per mile, nor exceed-
ing in the whole ............................................ 156,800

82. To the Quebec and Lake St. John Railway Company, for ninety-five miles
of their railway, from a point fifty miles north of St. Raymond to
Lake St. John, in the Province of Quebec, a subsidy not exceeding
$1,961 per mile, nor exceeding in the whole (in addition to the sub-
sidy granted by 45 Victoria, chapter 14, and 46 Victoria, chapter 25, -
of $3,200 per mile ........................................... 186,295

83. To the Cap Rouge and St. Lawrence Railway Company, for twelve miles
of their railway from Lorette via Cap Rouge to Quebec in the Pro-
vince of Quebec, a subsidy not exceeding $3,200 per mile npr exceed-
in the whole........................ . ...................... 38,400

84. For the construction of wharves and landing stages on the line of the
railway from Long Sault to the foot of Lake Temiscamingue, a sub-
sidy of........................... ......................... 6,000

85. To the Gananoque, Perth and James' Bay Railway Company, seven-
teen miles, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole ............................................... 54,400

86. For a railway from St. Eustache to St. Placide, County of Two Moun-
tain, eighteen miles, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole....................................... 57,600

87. For a railway from a point on the Intercolonial Railway through the
Stewiacke Valley, on the line which will afford facilities of communi-
cation with the Iron Mines, Spring Side, Upper Stewiake, and Mus-
quodoboit settlements, twenty-five miles, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole ..................... .80,000
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88. For a railway from Yamaska to the River St. Francis, in the Province
of Quebec, ten miles, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole......................................$. 32,000

S89. For a railway from Perth Centre station, on the New Brunswick Rail-
way, to a point near Plaister Rock Island, in the Province of New
Brunswick, twenty-eight miles, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole............................... 89,600

90. For a railway from Fredericton to the village of Prince William, in the
Province of New Brunswick, twenty-two miles, a subsidy not ex-
ceeding $3,200 per mile, nor exceeding in the whole ............... .70,400

91. For a railway from a point on the Intercolonial Railway near Newcastle
or vid Douglastown to a point on the River Miramichi, opposite the
Town of Chatham, in the Province of New Brunswick, six miles, a
subsidy not exceeding $3,200 per mile, nor exceeding in the whole. . 19>200

92. For a railwày from a point on the Canadian Pacific Railway to Eganville,
in the Province of Ontario, twenty-two miles, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole ..................... 70,400

93. To the Belleville and North Hastings Railway Company, for seven miles
of their railway, from the village of Madoe to the junction with the
Central Ontario Railway at Eldorado, in the Province of Onta·io, a
subsidy (in addition to the subsidy of $1,500 per mile granted by
48-49 Victoria, chapter 59), not exceeding $1,700 per mile, nor ex-,
ceeding in the whole ........................................ 11,900

94. To the Napanee, Tamworth and Quebec Railway Company, for eighteen '
miles of their railway from Tamworth to Tweed, in lieu of the subsidy
granted by 48-49 Victoria, chapter 59, a subsidy of. ••....·.....• 70,000'05. To the Albert Railway Company, for their railway from Salisbury tO
Hopewell, in the Province of New Brunswick, which is a feeder to
the Intercolonial Railway, in the form of a loan, repayable at such
time and secured in such manner as the Governor in Council deter--
mines, a subsidy of .......................................... 15,000

" The subsidies hereinbefore mentioned as to be granted to'the companies namedfor that purpose shall be granted to such companies, respectively ; the other subsidie8shall be granted to such companies as shall be approved by the Governor in Council ashaving established to his satisfaction their ability to construct and complete the saidrailways respectively. All the lines for the construction of which subsidies are grantedshall be commenced within two years from the first day of August next, and completedWithin a reasonable time, not to exceed four years, to be fixed by Order in Council, andshall be so constructed according t descriptions and specifications and upon conditions
to be approved by the Governor in Council, on the report of the Minister of Railways
and Canals, and specified in the agreement to be made in each case by the companywith the Government, and which the Government is hereby empowered to make; thelocation, also, of every such line of railway shall be subject to the approval of theGove:nor in Council, and all the aaid subsidies, respectively, shall be Payable outQf the Consolidated Revenue Fund of Canada, by instalmnents on the completion of
each section of the railway of not less than ten miles, proportionate to the value of the
portion so completed in comparison with that of the whole work undertaken to beestablished by the report of the said Minister: Provided always, that the granting ofsuch subsidies to the companies mentioned, respectively, shall be subject h
conditions for securing such running powers or traffic arrangements, and other rights,as will afford all reasonable facilities and equal mileage rates to all railways conneting
with'those so subsidized, as the Governor in Council may determine.,,

By Section 2 of this Act authority was given for the grant of a charter by theGlovernor in Council for the purpose of constructing a railway from Long Sault to the
foot of Lake Temniscamingue. rm1'19Sutt h
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By the Act 50-51 Vic., cap. 24 (1887.) (A88ented to 23rd June, 1887):-
90. To the St. Catharines and Niagara Railway Company, for twelve miles

of their railway from the City of St. Catharines to the bridge over
the Niagara River, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole ...................................... $ 38,400

97. To the Vaudreuil and Prescott Railway Company, for thirty miles of
their railway from Vaudreuil towards Hawkesbury, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ............ 96,000

98. To the Richmond Hill Junction Railway Company, for five miles of
theiè railway from Richmond Hill junction, on the Northern Rail-
way of Canada, to Richmond Hill village, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole ..................... .16,000

99. To the Drummond County Railway Company, for thirty miles of their
railway from Drummondville towards Nicolet, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole ........... ....... 96,000

100. To the Joggins Railway Company, for one and a quarter miles of
their railway extending from the southern end of the portion sub-
sidized by the Act forty-ninth Victoria, chapter ten, to the wharves,
a subsidy not exceeding $3,200 per mile, nor exceeding in the
whole...................................... ............... 4,000

101. To the Moncton and Buctouche Railway Company, for two miles of
their railway from the west end of the portion subsidized by the Act
forty-ninth Victoria, chapter ten, to Moncton, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole ................. . 6,400

102. To the Beauharnois Junction Railway Company, for thirty miles of
their railway from St. Martin's towards St. Anicet, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ............ 96,000

108. To the Harvey Branch Railway Company, for three miles of their rail-
way from the southern terminus of the Albert Railway to Harvey
Bank, a subsidy not exceeding $3,200 per mile, nor exceeding in the
whole ..................................................... 9,600

104. To the Brantfdrd, Waterloo and Lake Erie Railway Company, for
eighteen miles of their.railway from the town of Brantford to the
Village of Hagarsville or the village of Waterford, or some inter-
mediate point on the Canada Southern Railway, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ............ 57,600

105. To the Guelph Junction Railway Company, for sixteen miles of their
railway from its junction with the Canadian Pacific Railway to the
Town of Guelph, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole ........................................... . 51,200

100. To the Massawippi Railway Company, for ten miles of their railway
from a point on the Atlantic and North Western Railway, near
the village of Magog, to Ayer's Flat station, on the Massawippi
Valley Railway, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole ............................................. 32,009

107. To the Napanee, Tamworth and Quebec Railway Company, for four
miles of their railway from the north end of the section subsidized
by the Act passed in the session held in the forty-eighth and forty-
ninth years of Her Majesty's reign, chapter fifty-nine, to Tweed, a
subsidy not exceeding $3,200 per mile, nor exceeding in the whole.. . 12,800

108. To the Dominion Lime Company, for seven miles of their railway from
a point on the Quebec Central Railway, in the township of Duds-
well, to the Dudswell Lime Company's quarries, a subeidy not
exceeding $3,200 per mile, nor exceeding in the whole ............ 22,400

109. To the South Norfolk Railway Company, for seventeen miles of their
railway from Port Rowan to the town of Simcoe, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ............ 54,400
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110. To the Jacques Cartier Union Railway Company, extending and com-

pleting their railway, a subsidy of ............................ $20,000

111. For a line of railway from Mount Forest W Walkerton, twenty-four

miles in length, a subsidy not exceeding $3,200 per mile, nor ex-

ceeding in the whole................................... .... 76,800

112. To the Oshawa Railway and Navigation Company, for seven miles of

their railway from Port Oshawa towards Rglan, a subsidy not ex-

ceeding $3,200 per mile, nor exceeding in the whole .............. 22,400

113. To the Saguenay and Lake St. John Railway Company, for thirty miles

of their railway from Lake St. John, towards Chicoutimi, or from

Chicoutimi towards Lake St. John, a subsidy not exceeding $3,200

per mile, nor exceeding in the whole ............. ............... 96,000

114. To the Great Eastern Railway Company, for thirty miles of their rail-

way from the River St. Francis to the Arthabaska Railway, at St.

Grégoire station, a subsidy not exceeding $3,200 per mile, nor ex-

ceeding in the whole.............. ........................ . 96,000

1115. To the Ontario and Pacific Railway Company, for six miles of their

railway from the northern end of the portion subsidized by the Act

forty-seventh Victoria, chapter eight, to the town of Perth, a subsidy

not exceeding $3,200 per mile, nor exceeding in the whole ........ 19,200

11 . To the Caraquet Railway Company, for seven miles of their railway

from Lower Caraquet to Shippegan, in lieu of the subsidy granted

by the Act forty-ninth Victoria, chapter ten, a subsidy not exceed-

ing in the whole ............................................ 32,000

117. To the St. Lawrence and Lower Laurentian and Saguenay Railway

Company, for the section of this railway from Grand Piles, on the

St. Maurie River, W its junction with the Quebec and Lake St. John

Railway, in lieu of the subeidy granted by the Act passed in the

session held in the forty.eighth and forty-ninth years of Her Majesty's

reign, chapter f ety-nine, for a line of railway from Grand Piles, on

the St. Maurice River, W its junction with the Lake St. John Rail-

way, a distance of about fifty miles, a subsidy of................ 217,600

118. To the St. John Valley and River du Loup Railway Company, for

twenty-twq miles of their railway from the village of Prince William

towards the town of Woodstock, a subsidy not exceeding $3,200 per

mile, nor exceeding in the. whole .............................. .70,400

119. To the Lake Temiscamiigue Railway Company, for four short sections

of railway, in ail about two miles in length, to overcome the rapids

of the Ottawa River, known as " La Mi-Charge," " La Cave," "i Les

Erables," and " La Montagne," and for the construction of wharves

and landing stages at these rapids, to connect the Canadian Pacific

Railway at Mattawa with Lake Temiscamingue by steamboats, rail-

ways and other works (in lieu of a portion two miles in length, out

of the eight miles of railway subsidized by the Act passed in the

session held in the forty-eighth and forty-ninth years of Her

Majesty's reign, chapter fifty-nine, under which about six miles of

railway have already been built from the foot of Long Sault proper

to the foot of Lake Temiscamingue, and in lieu also of- the subsidy

granted by the Act forty-ninth Victoria, chapter ten), a subsidy of... 12,400

120. To the Carillon and Grenville Railway Company, for twelve miles of

their railway from St. Eustache to Sault-au-Récollet, a subsidy not

exceeding $3,200 per mile, nor exceeding in the whole ............ 38,400

121. To the Minudie Branch Railway Company, for five and a-half miles of

their railway from its junction with the Joggins Railway, near the

River Hébert railway bridge, to the village of Minudie, a subsidy

not exceeding $3,200 per mile, nor exceeding in the whole.......... 17,600
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122. To the Lake Témiscamingue Colonization and Railway Company, for
ten and a-half miles of their railway from the Long Sault to Lake
Kippewa, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole .................................................. $33,600

123. To the Leamington and St. Clair Railway Company, for two miles of
their railway from the north end of the section subsidized by the Act
passed in the session held in the forty-eighth and forty-ninth years of
Her Majesty's reign, chapter fifty-nine, to the village of Comber, a
subsidy not exceeding $3,200 per mile, nor exceeding in the whole: . 6,400

124. To the Cumberland Railway and Coal Company, for fourteen miles of
their railway from a point on the Spring Hill and Parrsboro' Rail-
way, near Spring Hill, to a point on the railway between Oxford and
New Glasgow, near Oxford village, a subsidy nor exceeding $3,200
per mile, nor exceeding in the whole ........................... .44,800

125. To the Montreal and Champlain Junction Railway Company, a subsidy
of....................................................... 64,000

126. To the Quebec and Lake St. John Railway Company, for nine miles of
their railway, the distance which the previous subsidies granted are
short of covering from the City of Quebec to Lake St. John, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole ......... .28,800

127. To the Temiscouata Railway Company, for thirty miles of a branch of
their railway from Edmundston towards the St. Francis River, a sub-
sidy not exceeding $3,200 per mile, nor exceeding in the whole..... .96,000

128. To the Cornwallis Valley Railway Company, for thirteen miles pf their
railway from Kentville to Kingsport, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole .... ...................... 41,600

129. To the Nova Scotia Central Railway Company, for thirty-four miles of
their railway, a subsidy not exceeding $3,200 per mile, not exceeding
in the whole......... ..................................... 108,800

130. To the Tobique Valley Railway Company, for fourteen miles of their
railway f rom Perth Centre station towards Plaister Rock Island, in
lieu of the subsidy granted by the Act forty-ninth Victoria, chapter
ten, for a railway from Perth Centre station, on the New Brunswick
Railway, to a point near Plaister Rock Island, a subsidy of ......... 89,600

131. For a railway from Woodstock towards Centreville, twenty miles, a sub-
sidy not exceeding $3,200 per mile, nor exceeding in the whole. . . . . 64,000

132. For a railway bridge over the St. Lawrence River, at Coteau Landing,
on the line of the Canada Atlantic Railway, a subsidy of fifteen per
cent on the value of the structure, not to exceed .................. 180,000

133.. To the Lake Erie, Essex and Detroit River Railway Company, for
twenty-seven miles of their railway, in lieu of the subsidy granted
by the Act forty-ninth Victoria, chapter ten, a subsidy not exceed-
ing ....................................................... 118,400

"For the purpose of granting corporate powers' to persons or companies under-
taking the construction of railways or parts of railways, mentioned in the next preceding
section, for the construction of which no corporate powers exist at the time of the passing
of this Act, the Governor in Council may grant to them, under such corporate naine as
he shall deem expedient, a charter conferring upon them the franchises, privileges and
powers requisite for the said purposes, as the Governor in Council shall deem most useful
or appropriate to the said undertaking ; and such charter being published in the Canada
aazetee, with any Order or Orders in Council relating to it, shall have force and effect
as if it were an Act of the Parliament of Canada.

" The subsidies hereinbefore mentioned as to be granted to companies named for
that purpose shall be granted to such companies respectively ; the other subsidies, includ-
ing subsidies granted for railways over a line extending beyond a point to which any
company hereinbefore mentioned by name is authorized to construct their railway, shall
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be granted to such companies as shall be approved by the Governor in Council as having
established'to his satisfaction their ability to construct and complete the said railways
'espectively; all the lines for the construction of which subsidies are granted shall be
conmmenced within two years from the first day of August next, and completed within areasonable time, not to exceed four years, to be fixed by Order in, Council: and shall
also be constructed according to descriptions and specifications and upon conditions to
he approved by the Governor in Council, on the report of the Minister of Railways and
Canals, and specified in an agreement to be made in each case by the company with
the Government, and which the Governmant is hereby empowered to make ; the location
also, of every such line of railway shall be subject to the approvai of the Governor in
Council ; and all the said subsidies respectively shall be payable out of the Consolidated
lleVenue Fund of Canada, by instalments, on the completion of each section of the
rail way of not less than ten miles, proportionate to the value of the portion so completed
in comparison. with that of the whole work undertaken, to be established by the report
of the said Minister, or upon completion of the work subsidized, except as regards the
subsidy for the bridge over the St. Lawrence River, upon which shall be paid fifteen
per cent of the value of work done on monthly progress estimates, certified by the Chief
Engineer, and upon the approval of the Minister of Railways and Canals.

The granting of such subsidies to the companies mentioned, respectively, shall be
subject to such conditions for securing such runnmg powers or traffic arrangements and
other rights as will afford all reasonable facilities and equal mileage rates to all railwaysconnecting with those so subsidized, as the Governor in Council determines.

Notwithstanniig anything contained in the Act forty-fifth Victoria, chapter four-
teen, or in the Act forty-sixth Victoria, chapter twenty-five. the balances of the sumus
granted for a railway from St. Raymond to Lake St. John and to the Quebec and LakeSt. John Railway Company by the said Acts respectively, which have not yet been paid
by the Government, may be paid at any time within one year from the passing of thisAct, subject to the conditions in the said Act contained.

By the Act 51 Vie., cap. 3 (1888): (Assented to 22nd May, 1888)134. To the Ottawa and Parry Sound Railway Company, for 22 miles of
their railway from a point on the Canadian Pacific Railway to
Eganville, in lieu of the subsidy granted by 49 Victoria, chapter
10, for a railway from a point on the Canadian Pacific Railway
to Eganville, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole................................. ....... *70,400 00

1134. To the Nova Scotia Central Railway Company, for 46 miles of
their railway, in the Province of Nova Scotia, a subsidy not
exceein 3,200 per mile, nor exceeding in the whole......... 147,200 OU

1136. To the Montreal and Champlain Junction Railway Company, for
3 miles of their railway from the end of the present subsidized
section, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole ............................................. 9,600 ...

137. To the Massawip.i Junction Railway Company, for their railway
from a point on the Atlantic and North-West Railway, near
the village of Magog, to Ayer's Flat station, on the Massa-
wippi Valley Railway, in lieu of the subsidy granted by 50-51
Victoria, chapter 24, a subsidy of ...... ................... . 32,000 00188. To the Pontiac Pacific Junction Railway Company, for- bridgingthe several channels of the Ottawa River at Culbute and west
thereof, a subsidy of $31,500, to be paid out monthly as the
work progresses, upon the certificate of the Chief Engineer of
Government Railways, in the proportion which the value of the
work executed bearsl;o the value of the whole work undertaken,
and for ýhree miles of their railway extending froi a point
three mileseast of Pembroke to Pembroke, in the Province of
Ontario, a subsidy not exceeding $3,200 per mile,, nor exceeding
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in the whole $9,600, provided that the entire work subsidized
upon this railway shall be completed within four years from the
passing of this Act, the subsidy granted by this Act not to
exceed in the whole..................................... $41,100 00

139. To the Port Arthur, Duluth and Western Railway Company, for
84¾ miles of their railway from Port Arthur towards Gun Flint
Lake, in lieu of the subsidies granted by 48-49 Victoria, chap-
ter 59, and 49 Victoria, chapter 10, for the construction of a
railway from Murillo Station to Crooked Lake, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ........ 271,200 00

140. To the Quebec and Lake St. John Railway Company, for 30 miles
of their railway from Lake St. John towards Chicoutimi, or
from Chicoutimi towards Lake St. John, being a transfer made
at the request of the Saguenay and Lake .St. John Railway
Company of the subsidy granted to them by 50-51 Victoria,
chapter 24, a subsidy not exceeding $3,200 per mile, nor ex-
ceeding in the whole. .................... : ............... 96,000 00

141. To the Temiscouata Railway Company, for 20 miles of their branch
railway from Edmundston towards the St.' Francis River, in
the Province of Quebec, in lieu of the subsidy granted by
50-51 Victoria, chapter 24, a subsidy of ..................... 100,000 00

142. To the Quebec Central Railway Company, for the construction and
completion of a line of railway from Saint Francis Station to a
point on the Atlantic and North-West Railway near Moose
River, 90 miles, in lieu of the balance of the subsidy, unearned,
granted by 47 Victoria, chapter 8, a subsidy not exceeding
$21,191.54 per annum for twenty years, or a guarantee of a like
sum for a like period as interest on ,the bonds of the company,
such annual subsidy for twenty years representing a grant in
cash öf .................. .............................. 288,000 00

143. To the Central Railway Company of New Brunswick, a grant as'
subsidy (the road to be first laid with new steel rails weighing
not less than 56 pounds per lineal yard, and after an Order in
Council has been passed authorizing their transfer to the com-
pany) of 4,052 tons of used iron rails and fastenings loaned to
the St. Martin's and Upham Railway Company, now forming
part of the Central Railway, which rails and fastenings stand
in the Public Accounts as an asset of ....................... 83,612 54

144. To the Elgin, Petitcodiac and Havelock Railway Company of New
Brunswick, a grant as subsidy (the road to be first laid with new
steel rails weighing not less than 56 pounds per lineal yard, and
after an Order in Council has been passed authorizing their
transfer to the company) of 2,201 tons of used iron rails and
fastenings loaned to the Elgin Branch Railway, now -forming
part of the Elgin, Peticodiac and Havelock Railway, which rails
and fastenings stand in the Public Accounts as an asset for.... 44,252 82

145. To the Kent Northern Railway Company of New Brunswick, a
grant as subsidy (the road to be first laid with new steel rails
weighing not less than 56 pounds per lineal yard, and after -an
Order in Council has been passed authorizing their transfer to
the company) of 2,549 tons of used iron rails and fastenings
loaned to the company, which rails and fastenings stand in the
Public Accounts as an asset for .................... ...... .. 58,334 27

146. To the Halifax Cotton Company of Nova Scotia, a grant as subsidy
(the road to be first laid with new steel rails weighing not less
than 56 pounds per lineal yard, and after an Order in Council
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ha been passed authorizing their transfer to the company) of
233 tons of used iron rails and fastenings loaned to the com-
pany, which rails and fastenings stand in the Public Accounts
as an asset for..................... ........ . . ......... . $4,335 00

147. To the Steel Company of Canada, in Nova Scotia, a grant as sub-
sidy (the road to be first laid with new steel rails weighing not
less than 56 pounds per lineal yard, and after an Order in Coun-
cil has been passed authorizing their transfer to the company)
of 597 tons of used iron rails and fastenings loaned to the com-
pany, which rails and fastenings stand in the Public Accounts
as an asset for.................................. ........ 11,964 66

14S. To the Albert Railway Company of New Brunswick, a grant as
subsidy (the section of road to be first laid with new steel rails
weighing not less than 56 pounds per lineal yard, and after an
Order in Council has been passed authorizing their transfer to
the Company) of 726 tons of used iron rails and fastenings
loaned to the company, which rails and fastenings stand in the
Public Accounts as an asset for ............................ 14,665 45149. To the Chatham Branch Railway of New Brunswick, a grant as
subsidy (the road to be first laid with new steel rails weighing
not less than 56 pounds per lineal yard, and after an Order in
Council has been passed authorizing their transfer to the com-
pany) of 958 tons of used iron rails and fastenings loaned to
the company, which rails and fastenings stand in the Public
Accounts as an asset for................................. . 24,439 84

All the lines, for the construction of which subsidies are granted, shall be com-
mflenced within two years from the first day of August next, and completed within areasonable time, not to exceed four years, to be fixed by Order in Council, and shall also be
constructed according to descriptions and specifications, and upon conditions to beapproved by the Governor in Council, on the report of the Minister of Railways and
Canals, and specified in an agreement to be made in each case by the company with the
Government, and which the Government is hereby empowered to inake; the location
also Of every such line of railway shall be subject to the approval of the Governor in
COuncil ; and also the said subsidies respectively, payable in cash, shail be payable outof the Consolidated Revenue Fund of Canada by instalments, on the conpletion to t
satisfaction of the Minister of Railways and Canals of each section of the railway of fot
les8 than 10 miles, proportionate to the value of the portion so completed in comparisoaWith that of the whole work undertaken, to be established by the report of the aid
Minister, or upon completion of the work subsidized.

By the Act 52 Vie., cap. 3 (1889). (Asented to 2nd May, 1889)150. To the Ontario and Pacific Railway Company, for a line of railway
from Cornwall to Ottawa, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole........................ 172,400 (0

151l. To the Ottawa and Gatineau Railway Company, for a line of rail-
way from Hull station towards Le Désert, a distance of 62 miles,
a subsidy not exceeding in the whole ....................... .320,000 00152. To the Cap Rouge and St. Lawrence Railway Company, for twelve
miles of their railway, from Lorette vid Cap Rouge to Quebec,
in the Province of Quebec, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole........................... 38,400 00153. To the Parry Sound Colonization Railway Company, for fortymiles of their railway, from the village of Parry Sound to the
village of Sundridge, or some other point on the line of the
Northerm and Pacifie Junction Railway, in the Province of
Ontario, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole.............. [.1. . .. . ......... . · · ·... . 128,000 00

9-13[1891



55 Victoria. Sessional Papers (No. 9.) A. 1892

154. For a railway from St. Andrew's to the Canadian Pacific Railway,
at or at any point east of the town of Lachute, in the County
of Argenteuil, in the Province of Quebec, seven miles, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole.. .. . $22,400 00

155..For a railway from Truro, or a point between Truro and Stewiacke,
to Newport or to Windsor, in the Province of Nova Scotia,
forty-nine miles, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole .................................. 156,800 00

156. For a line of the Central Railway from the head of Grand Lake to
the Intercolonial Railway, in the Province of New Brunswick,
a subsidy not exceeding $3,200 per mile, nor exceeding in the
w hole ............................................. .. . 128,000 00

157. To the Albert Southern Railway Company, the balance remaining
unpaid of the subsidy granted by the Act 47th Victoria, chapter
8, not exceeding in the whole............................. . 31,77ï 43

158. To the Baie des Chaleurs Railway Company, the balance remain-
ing unpaid of the subsidy mentioned in the Act 49th Victoria,
chapter 17, not exceeding in the whole ..................... .244,500 00

159. To the Irondale, Bancroft and Ottawa Railway Company, for a line
.of railway from the Victoria Branch of the Midland Railway
to the village of Bancroft, in the County of Hastings, the
balance remaining unpaid of the subsidy granted by the Act
47th Victoria, chapter 8, not exceeding in the whole ......... .145,000 00

160. To the Northern and Pacific Junction Railway Company, for a
railway from Gravenhurst to Callander, the balance remaining
unpaid of the subsidies granted by the Acts 45th Victoria,
chapter 14, and 46th Victoria, chapter 25, not exceeding in the
whole ................................................. 35,000 00

161. For a railway from some point on the Joggins Railway, near the
Hébert River, to Young's Mills, in the Province of Nova Scotia,
a distance of five miles, a subsidy not exceeding $3,200 per
mile, and not exceeding in the whole....................... . 16,000 00

162. To the St. Clair Frontier Tunnel Company, for the construction of
a tunnel under the St. Clair River, from a point at or near
Sarnia, to a point at or near Port Huron, a subsidy not exceeding
the whole....................................... .. . .. . 375,000 00

163. To the Pontiac and Renfrew Railway Company, for six miles of
their railway from the north bank of the Ottawa River, oppo-
site Braeside, or from Bristol Iron Mines, to the Pontiac Pacific
Junction Railway, near the Quion River, in the Province of
Quebec, a subsidy not exceeding $3,200 per mile, and not
exceeding in the whole.................................. 19,200 00

164. To the Quebec, Montmorency and Charlevoix Railway Company,
for thirty miles of their railway, from the east bank of the St.
Charles River, to or near to Cap Tourmente, in the Province of
Quebec, a subsidy not exceeding $3,200 per mile, and not exceed-
ing in the whole ....................................... .96,000 00

165. To the Fredericton and St. Mary's Bridge Company, for a bridge
over the St. John River, at Fredericton, in the Province of New
Brunswick, a subsidy not exceeding in the whole ............. . 30,000 00

166. To the Napanee, Tamworth and Quebec Railway Company, for
seven miles of their railway, from a point at or near Yarker to
a point at or near Harrowsmith, and to a company for three
miles of railway from a point at or near Harrowsmith to a
point at or near Sydenham, a subsidy not exceeding $3,200 per
mile, and not exceeding in the whole ...................... 32,000 00
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167. For a railway from a point near Sicamous, on the Canadian
Pacifie Railway, to a point on Lake Okanagan for fifty-one
miles of such railway, a subsidy not exceeding $3,200 per mile,
and not exceeding in the whole...........................

168. To the Cornwallis Valley Railway Company, for one mile of their
railway, from the end of the line subsidized by the Act 50-51
Victoria, chapter 24, to Kingsport. in the Province of Nova
Scotia, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole .................... - .-o- --. .. .......

169. To the Lake Témiscamingue Colonization and Railway Company,
for fifteen miles of their railway, from Mattawa station on the
Canadian Pacific Railway, towards the Long Sault, or froni the
Long Sault towards the said Mattawa station, in the Province
of Quebec, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole .....................................

170. To the Maskinongé and Nipissing Railway Company, for fifteen
miles of their railway, from a point on the Canadian Pacifie
Railway at or near Maskinongé or Louiseville, towards'the Parish
of St. Michel des Saints, on the River Mattawin, in the Pro-
vince of Quebec, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole .................................

171. To the Kingston, Smith's Falls and Ottawa Railway Company,
for twenty miles of their railway, from the city of Kingston
towards Smith's Falls, in the Province of Ontario, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ........

172. To the South Ontario Pacifie Railway Company, for forty-nine
and one-half miles of their railway, from Woodstock to Hamilton,
in the Province of Ontario, a subsidy not exceeding $3,200 per
mile, nor exceeding in the whole..........................

173. For a railway from St. Césaire to St. Paul d'Abbotsford, in the
Province of Quebec, five miles, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole ....................-.

174. To the Great Eastern Railway Company, for twenty miles of their
railway, from the east end of the line subsidized by the Act
50-51 Victoria, chapter 24, at St. Grégoire, towards the
Chaudière Junction station on the Intercolonial Railway, in the
Province of Quebec, a subsidy not exceeding $3,200 per annum,
nor exceeding in the whole......................... ......

175. To the Drummond County Railway Company for four and one-half
miles of their railway, from the end of the line subsidized by the
Act 50-51 Victoria. chapter 24, to Ball's Wharf, on the St.
Lawrence River, in the Province of Quebec, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole ............. •

176. To the St. Catharines and Niagara Central Railway Company,
for twenty miles of their railway, from the end of the line subsi-
dized by the Act 50-51 Victoria, chapter 24, at St. Catharines,
towards the city of Hamilton, in the Province of Ontario, a
subsidy not exceeding $3,200 per mile, nor exceeding in the
whole..............................................

177. To the Quebec and Lake St. John RailwayCompany, for twenty miles
of their railway, from the end of the section of thirty miles from
Lake St. John towards Chicoutimi, subsidized by the Act 51
Victoria, chapter 3, towards Chicoutimi, in the Irovince of Que-
bec, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole .............................................
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178. To the Grand Trunk, Georgian Bay and Lake Erie Railway Com-
pany, for fifteen miles of their railway, from the village of Tara
or some point between Tara and Hepworth, to'the Town of Owen
Sound, in the Province of Ontario, a subsidy not exceeding$3,200
per mile, nor exceeding in the whole....................... .$48,000 00

179. To the Hereford Railway Company, for fifteen miles of their rail-
way, from Cookshire to a junction with the Quebec Central
Railway at Dudswell, in the Province of Quebec, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole......... . 48,000 00

180. To the Massawippi Junction Railway Company, for fifteen miles
of their railway, from Ayer's Flat to Coaticook,'in the Province
of Quebec, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole .......................................... . . 48,000 00

181. To the Brockville, Westport and Sault St. Marie Railway Company,
for twenty miles of their railway, from a point at or near New-
boro', towards Palmer's Rapids, in the Province of Ontario, a
subsidy not exceeding $3,200 per mile, nor exceeding in the
whole ................................................. 64,000 00

182. To the Thousand Islands Railway Company, for four miles of their
railway, from a point near the St. Lawrence River, in Gananoque
village, to Gananoque Junction of the Grand Trunk Railway,
and for thirteen miles of their railway, from Gananoque Junction
of the Grand Trunk Railway to a junction with the Brockville,
Westport and Sault Ste. Marie Railway, in'the Province of
Ontario, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole.......................... ................. 54,400 00

183. For a railway from Cape Tourmente towards Murray Bay, twenty
miles, in the Province of Quebec, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole....................... 64,000 00

184. To the Amherstburg, Lake Shore and Blenheim Railway Company,
for twenty miles of their railway, in the Province of Ontario, a
subsidy not exceeding $3,200 per mile, nor exceeding in the
whole. ................................................ 64,000 00

So much of the subsidy of three thousand two hundred dollars per mile, which
under the provisions of the Act forty-ninth Victoria, chapter seventeen, and of this
Act, may be paid to the Baie des Chaleurs Railway Company in respect of the thirty
miles of their railway, from the seventieth to the hundredth mile, eastward from
Metapediac, shall be applicable to the section of the said railway, comprised between
the fortieth and the seventieth mile thereof, eastward from Metapediac, instead of to
the said first mentioned section of thirty miles, making six thousand four hundred
dollars per mile applicable to the secondly mentioned section of thirty miles; but the
foregoing provision shall be subject to the condition that the said company undertake to
complete the thirty miles of their railway from the seventieth to the hundredth mile
eastward from Metapediac within a reasonable time, not to exceed four years, to be
fixed by Order in Council, and without any further subsidy from the Government of
Canada, and that they deposit with the Minister of Railways and Canals, as security to
the Crown that they will well and truly carry out their undertaking, their bonds to the
amount of two hundred thousand dollars.

The subsidies hereinbefore mentioned as to be granted to companies named for that
purpose, shall be granted to such companies respectively; all the lines for the construc-
tion of which subsidies are granted, unless they are already commenced, shall be com-
menced within two years from the first day of August next, and completed within a
reasonable time, not to exceed four years, to be fixed by Order in Council, and shall also
be constructed according to descriptions and specifications and upon conditions to be
approved by the Governor in Council, on the report of the Minister of Railways and
Canals, and specified in an agreement to be made in each case by the company with the
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Government, and which the Government is hereby empowered to make; the location
also, of every such line of railway shall be subject to the approval of the Governor i
Council; and all the said subsidies, respectively, shall be payable out of the Consolidated
Revenue Fund of Canada, by instalments, on the completion of each section of the rail-
way of not less than ten miles, proportionate to the value of the portion so completed in
comparison with that of the whole work undertaken, to be established by the report of
the said Minister, or upon the completion of the work subsidized, except as respects the
tunnel under the St. Clair River, in which case there shall be paid fifteen per cent of
the value of work done on nionthly progress estimates, certified by the Chief Engineer,
and upon the approval of the Minister of Railways and Canals.

The granting of such subsidies, respectively, shall be subject to such conditions for
securing such running powers or traffic arrangements and other rights, as will afford all
reasonable facilities and equal mileage rates to all railways connecting with those so
Subsidized, as the Governor in Council determines.

And for the removal of doubts it is hereby declared and enacted that the provision
in the Act passed in the fifty-first year of Her Majesty's reign, and chaptered three,
relating to the Pontiac Pacific Junction Railway Company, extended and extends the
several subsidies in aid of the said company for four years from the passing of the said
Act, that is to say, from the twenty-second day of May, one thousand eight hundred
and eighty-eight.

By the Speoial Act, 52 Vic., cap. 5, 1889. A88ented to 2nd May, 1889)
185. " In order to enable the Qu'Appelle, Long Lake and Saskatchewan

Railroad and Steamboat Company to complete their railway
from Regina to some point on the South Saskatchewan River
at or near Saskatoon, and thence northward to Prince Albert,
the Governor in Council may enter into a contract with 8uch
company for the transport of men, supplies, materials and mails,
for twenty years, and may pay for such services during the said
term, eighty thousand dollars per annum in manner following,
that is to say :-the sum of fifty thousand dollars to be paid
annually on the construction of the railway to a point at or near
Saskatoon, such payment to be computed from the date of the
completion of the railway to such point; and the remaining
thirty thousand dollars annually on the extension of the railway
to Prince Albert, such payment to be computed from the date
of such last mentioned completion: Provided that if the second
portion of the said railway is not built and operated to Prince
Albert within two years after the completion of the railway to
the South Saskatchewan as aforesaid, the payment of fifty
thousand dollars shall cease until the whole railway is finished
to Prince Albert."

By the Act 53 Vie., cap. 2 (1890). (Assented to 16th iMay, 1890):-
186. To the Montreal and Ottawa Railway Company, for 30 miles cf

their railway, from the western end of the 30 miles subsidized
by the Act 50-51 Victoria, chapter 24, towards Ottawa, a subsidy
not exceeding $3,200 per mile, and not exceeding in the whole. $96,000

187. To the Waterloo Junction Railway Company, for 11 miles Of their
railway, from Waterloo to Elmira, a subsidy not exceeding $3,200
per mile, and not exceeding in the whole..................... 35,200

188. To the Northern and Pacifie Junction Railway Company, for a
railway from Gravenhurst to Callendar, the balance remaining
unpaid of the subsidies granted by the Acts 45 Victoria, chapter
14, and 46 Victoria, chapter 25, not exceeding in the whole.. .. 600189. For a railway from Woodstock 14d London to Chatham, in the
Province of Ontario, 80 miles, in lieu of the subsidy granted bythe Act 49 Victoria, chapter 10, for a railway from Ingersol
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vid London to Chatham, a subsidy not exceeding $3,200 per mile,
nor exceeding in the whole.... . .......................... $256,000

190. To the St. Catharines and Niagara Railway Company, for 14 miles
of their railway, from the end of the 20 miles subsidized by the
Act 52 Victoria, chapter 3, to Hamilton, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole. . . . .............. 44,800

191. To a railway from Ottawa to Morrisburg, 52 miles, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ........ ... 166,400

192. To the Erie and Huron Railway Company, for 22 miles of their
railway from Petrolea vid Oil Springs to Dresden, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ........ ... 70,400

193. To the Brockville, Westport and Sault Ste. Marie Railway Com-
pany, for a railway from Brockville to Westport, the balance
remaining unpaid of the subsidy granted by the Act 48-49
Victoria, chapter 59, not exceeding in the whole ............. . 83,000

194. To the Manitoulin and North Shore Railway Company, for 30
miles of their railway from Little Current to the Algoma Branch
of the Canadian Pacific Railway, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole...................... .... 96,000

195. To the Port Arthur, Duluth and Western Railway Company, for 5
miles of their railway, being a branch from the main line of rail-
way to the Kakabeka Falls, a subsidy not exceeding 83,200 per
mile, nor exceeding in the whole................... ........ 16,000

196. To the Lake Erie and Detroit River Railway Company, for 50
miles of their railway, on a line to be fixed by the Governor iii
Council, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole ........................................... 160,000

197. To the Lindsay, Bobcaygeon and Pontypool Railway Company,
for 16 miles of their railway, from Bobcaygeon to the Midland
Railway, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole .......................................... .. . 51,200

198. To the Kingston, Smith's Falls and Ottawa Railway Company, for
36 miles of their railway, from the north-east end of the 20 miles
subsidized by the Act 52 Victoria, chapter 3, to Smith's Falls, a
subsidy not exceeding $3,200 per mile, nor exceeding in the
whole ......... ............... ...................... ... 115,200

199. To the Ottawa and Parry Sound Railway Company, for 30 miles
of their railway, from Eganville to Barry's Bay, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ........ ... 96,000

200. To the Belleville and Lake Nippissing Railway Company, for 30
miles of their railway, from Belleville to Tweed and thence to
Bridgewater, a subsidy not exceeding $3,200 per mile, nor
exceeding in thewhole................................... 96,000

201. To the Cobourg, Northumberland and Pacific Railway Company,
for 30 miles of their railway, from Cobourg to the Ontario and
Quebec Railway, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole ................................... ... 96,000

202. To the St. Stephen and Milltown Railway Company, for 3j miles
of their railway, from the town of St. Stephen to the town of
Milltown, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole.......................................... . . . 11,200

208. To the Woodstock and Centreville Railway Company, for 6 miles
of their railway, from the western end of the 20 miles sub-
sidized by the Act 50-51 Vic., chap. 24, to the International
boundary between the Province of New Brunswick and the
State of Maine, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole .................................. 19,200
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204. For a railway from a point at or near Fredericton, vid Oromocto
and Gagetown, to a point on the New Brunswick Railway west
of Westfield station, for 30 miles thereof, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole .............. $96,000

205. To the Central Railway Company of New Brunswick, for 4j miles
of their railway, the distance which the previous subsidy granted

'is short of covering, from the head of Grand Lake to the Inter-
colonial Railway, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole .................................. .. . 14,400

206. To the Montreal and Western Railway Company, for 70 miles of
their railway, from St. Jérôme, north-westerly towards Désert,
in the Province of Quebec, in lieu of the subsidy granted by
the Act 49 Vic., chap. 10, a subsidy not exceeding $5,161 per
mile, nor exceeding in the whole .......................... 361,270

Provided, that the subsidy hereby granted to the Montreal and Western Railway
Company may be paid by instalments on the completion of each section of the railwayas follows, that is to say -

SECTIONS. Apgro te
m miles.

St. Jérôme to Shawbridge .............................. . . . . 8
Shawbridge to St. Sauveur ... ....................... .. 4
St. Sauveur to Ste. Adèle ............................. 4. 6
Ste. Adèle to Lac à la Fourche.......................... 6
Lac à la Fourche to Ste. Agathe .................. ..... 6
Ste. Agathe to St. Faustin.............................. . 14
St. Faustin to St. Jovite .............................. .
St. Jovite to Summit Lake............................. 8
Summit Fakotola Chute aux Iroquois....................................... 7
La Chute aux Iroquois towards Désert ................... 3

Such instalments to be proportionate to the value of the portion so completed in
conparison with that of the whole work undertaken, to be established as aforesaid.
207. For 75 miles of the railway from Shelburne, in the County of Shel-

burne, and from Liverpool, in the County of Queen's, towards
Annapolis, in the Province of Nova Scotia, to be so contracted
for as to secure the construction to both Shelburne and Liver-
pool, a subsidy not exceeding $3,200 per mile, nor exceeding in
the whole ...................................... ....... $ 240,000

208. To the Inverness and Richmond Railway Company -for 50 miles
of their railway from Port Hawkesbury to Broadcove, a subsidy
not exceeding $1,00 per mile, nor exceeding in the whole... .. .. 500

209. To the International Railway Company, for a railway from Sher-
brooke to the International boundary, the balance remaining
unpaid of the subsidy granted by the Act 46 Vic., ch. 25, not
exceeding in the whole .................................. · · ·.· . 3,840

210. For completing the Montreal and Sorel Railway from St. Lambert
to Sorel.............................................. .. . 40e000

211. To the Pontiac Pacific Junction Railway Company, for 7j miles of
their railway, from Hull to Aylmer, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole .................. •• - 24,000

212. To the Montreal and Lake Maskinongé Railway Company, for 3 '0
miles of their railway, the distance which the subsidy granted
by the Act 49 Vic., ch. 10, is short of covering from St. Félix to
Lake Maskinongé, in the Parish of St. Gabriel, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ..•.... 10e200,213. To the Great Eastern Railway Company, for a bridge over the
Nicolet River, and also a bridge on the St. Francis River, a
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subsidy of 15 per cent. on the value of the structures, not to
exceed ................................ .. . . ............ $37,500

214. To the Drummond County Railway Company, for 24 miles of their
railway, from Drummondville to Ste, Rosalie, in the Province of
Quebec, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole.......................................... . . . 76,800

215. To the Great Northern Railway Company, for 15 miles of their
railway, from, at or near Montcalm to the Canadian Pacific
Railway, between Joliette and St. Félix de Valois, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole. . . . . 48,000

216. To the Lake Temiscamingue Colonization Railway Company, for 20
miles of their railway, from the northern end of the 15 miles
subsidized by the Act 52 Victoria, chapter 3, to the Long
Sault, a subsidy not exceeding $3,200 per mile, nor exceeding
in the whole .......................................... . . . 64,000

217. To the Maskinongé and Nipissing Railway Company, for 15 miles
of their railway, from the northern end of the 15 miles subsi-
dized by the Act 52 Victoria, chapter 3, towards the parish of
St. Michel des Saints, on the River Mattawa, in the Province
of Quebec, a subsidy not exceeding $3,200 per mile, nor exceed-
ing in the whole........................................ 48,000

218. To the St. Lawrence and Adirondack Railway Company, for 18
miles of their railway, from Valleyfield to Huntingdon, on the
Montreal and Champlain Junction Railway, a subsidy not
exceeding $3,200 per mile, nor exceeding in the whole ........ ... 57,600

219. To the Quebec Central Railway Company, for 90 miles of their
railway, from St. Francis Station, on the Quebec Central Rail-
wey, to a point on the Atlantic and North-Western Railway,
near Moose River, or from a point on the Quebec Central Rail-
way between the Chaudiere River and Tring Station, to a point
on the International Railway at or near Lake Megantic, in lieu
of the subsidy granted by the Act 51 Victoria, chapter 3, a
subsidy not exceeding $21,191.54 per annum for twenty years,
or a guarantee of a like sum for a like period, as interest on the
bonds of the company, such annual subsidy for twenty years
representing a grant in cash of ............................ 288,000

220. To the Quebec and Lake St. John Railway Company, for a rail-
way bridge over the St. Charles River, to give access to the
city of Quebec, a subsidy not to exceed in the whole $30,000 ;
also for 12 miles of their railway from Lorette via Charles-
bourg to Quebec, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole $38,400 .......... ........ 68,400

221. For a railway from Summerside to Richmond Bay, in the Pro-
vince of Prince Edward Island, 3 miles, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole .......... . ...... .. 9,600

222. To the Columbia and Kootenay Railway Company, for 35 miles
of their railway, from the outlet of Kootenay Lake to a point
on the Columbia River as near as practicable to the junction
of the Kootenay and Columbia Rivers, a subsidy-not exceeding
$3,200 per mile, nor to exceed in the whole .................. 112,000

228. For a railway from a point on the Intercolonial Railway through
the Stewiacke Valley on a line which will afford facilities of
communication with the Iron Mines, Springside, Upper
Stewiacke and Mosquedoboit settlements, 25 miles, in lieu of the
subqidy granted by the Act 49 Victoria, chapter 10, a 'subsidy
not exceeding $3,200 per mile, nor exceeding in the whole ..... .. 80,000
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224. For a railway from Fredericton to the Village of Prince William,
in the Province of New Brunswick, 22 miles, in lieu of the
subsidy granted by the Act 49 Victoria, chapter 10, a subsidy
not exceeding $3,200 per mile, nor exceeding in the whole..... ... $70,400

225. To the St. John Valley and Rivière du Loup Railway Company,
for 22 miles of their railway from the village of Prince William
towards the town of Woodstock, in lieu of the subsidy granted
by the Act 50-51 Victoria, chapter 24, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole .................. 70,400

224%. To the Temiscouata Railway Company, for 16 miles of their
railway, from the west end of the 20 miles of their branch
railway from Edmundston, subsidized by the Act 51 Victoria,
chapter 3, towards the St. Francis River, a subsidy not exceed-
ing $3,200 per mile, not exceeding in the whole .............. ... 51,200

227. For a railway from the north end of the 14 miles for which a
subsidy was granted by the Act 50 and 51 Victoria, chapter
24, to the Tobique Valley Railway Company, from Perth Centre
towards Plaister Rock Island, Il miles, a subsidy not exceeding
$3,200 per mile, nor exceeding in the whole. . . . . ........... .. 35,200

228. To the Orford Mountain Railway Company, for 31 miles of their
railway, between Eastman and Kingsbury, a subsidy not exceed-
ing $3,200 per mile, nor exceeding in the whole .............. ... 99,200

229. For a railway from Lachine Bank, on a line of the Grand Trunk
Railway, to a point at or near Rivière des Prairies, a distance
of 15 miles, a subsidy not exceeding $3,200 per mile, nor
exceeding in the whole................................... 48,000

The subsidies hereinbefore mentioned as to be granted to companies named
for that purpose, shall be granted to such coipanies respectively ; the other subsi-
dies, including subsidies granted for railways over a hne extending beyond a point
to which any company hereinbefore mentioned by name is authorized to construct
its railway, shall be granted to such companies as shall be approved by the Governor
in Council as having established to his satisfaction their ability to construct and
complete the said railways respectively. All the lines for the construction of whichsubsidies are granted shall be commenced within two years from the first day of
July next, and completed within a reasonable time, not to exceed four years, to be
fixed by Order in Council,-except the Erie and Huron Railway, which shall be
completed within two years from the first day of July next. And they shall also be
.Constructed according to descriptions and specifications, and upon conditions to be
-approved by the Governor in Council, on the report of the Minister of tailways and
Canals, and specifying an agreement to be made in each case by the company with the
Government, and which the Government is hereby empowered to rsake. The location
also, of every such line of railway shall be subject to the approval of the Governor in
Council. And all the said subsidies respectively shall be payable out of the Consolidated
Revenue Fund of Canada, by instalments, on the completion of each section of the
railway of not less than ten miles, proportionate to the value of the portion so completedin comparison with that of the whole work undertaken, to be established by the report
-of the said Minister, or upon the completion of the work subsidized,-except as regards
the Erie and Huron Railway Company, upon which payment shall be made only upon
the completion of the work,-except, also, as regards the subsidies to the Inverness and
Richmond Railway, which shall be paid on the completion of each ten-mile sectionin accordance, as nearly as practicable, with the agreement between the company andthe municipality of Inverness, and with section four of the Act of the Legislature ofNova Scotia, 1890, intituled: " An act to enable the County of Inverness to borrow
money,"-except, also, as regards the subsidies to the Great Eastern Railway Companyfor bridges over the Nicolet and St. Francis Rivers, and to the Quebec and Lake St. JohnRailway for the bridge over the St. Charles River, upon which shall be paid fifteen per
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cent. of the value of work done, on monthly progress estimates certified by the Chief
Engineer, and upon the approval of the Minister of Railways and Canals,-and except
also the subsidy grantd to the Quebec Central Railway Company, the first annual
payment upon which shall be made at the end of twelve months from the date of the
Chief Engineer's certificate of the completion of the work, and each subsequent payment
at the end of each twelve months thereafter, for the term of twenty years.

The granting of such subsidies to the companies mentioned, respectively, shall be
subject to such conditions for securing ruhning powers or traffic arrangements or other
rights as will aford all reasonable facilities and equal mileage rates to all railways con-
necting with those subsidized, as the Governor in Council determines."

By the special act 53 Vie., ch. 5 (1890.) (Assented to 16th May, 1890.)
230. In order to enable the Calgary and Edmonton Railway Company to con-

struct so much of their railway as reaches from a point on the line of the Canadian
Pacific Railway Company within the town of Calgary to a point on the North Saskat-
chewan River near Edmonton, the Governor in Council may enter into a contract with
such Company for the transport of men, supplies, materials and mails for twenty years,
and may pay for such services during the said term, eighty thousand dollars per annum,
in manner following, that is to say: the sum of eighty thousand dollars to be paid
annually on the construction of the railway from Calgary to a point on the North
Saskatchewan River near Edmonton,-such payment to be computed from the date of
the completion of the railway between such points : Provided that the Governor General
in Council may order such sums to be paid in semi-annual instalments, and may permit.
the Company to assign the same by way of security for any bonds or securities which
may be issued by the Company in respect of the Company's undertaking.

By 54-55 Victoria ch. 8 (1891). (Assented to 30 Sept, 1891):-
231. To the Great Northern Railway Company, for a railway from a

point at or near New Glasgow or St. Lin to or near to Montcalm,
in the Province of Quebec, eighteen miles, the balance remaining
unpaid of the subsidy, not exceeding $3,200 per mile, granted
by the Act forty-ninth Victoria, chapter ten, not exceeding in
the whole .............................................. $28,100 00O

232. To the Quebec and Lake St. John Railway Company, for the rail-
way bridge over the St. Charles River to give access to the City
of Quebec, the difference between the amount already paid to
the company and the sum of $30,000 mentioned as not to be
exceeded by the Act fifty-third Victoria, chapter two, a subsidy
not exceeding ......................................... .. 5,250 00

233. To the Oshawa Railway Company, for seven miles of their railway
from Port Oshawa towards Raglan in lieu of the subsidy for a
like amount granted by the Act passed in the Session held in
the fiftieth and fifty-first years of Her Majesty's reign, chapter
twenty-four, a subsidy not exceeding $3,200 per mile, nor ex-
ceeding in the whole.................................... 22,400 00

234. To the St. Lawrence, Lower Laurentian and Saguenay Railway
Company, for the section of their railway from Grand Piles, on
the St. Maurice River to its Junction with the Quebec and Lake
St. John Railway, the balance remaining unpaid of the subsidy
granted by the Act passed in the session held in the fiftieth and
fifty-first years of Her Majesty's reign, chapter twenty-four, not
exceeding in the whole .................................. 92,784 00

235. To the Great Eastern Railway Company, for thirty miles of their
railway, from the River St. Francis to the Arthabaska Railway,
at St. Grégoire station, the balance remaining unpaid of the
subsidy, not exceeding $3,200 per mile, granted by the Act
passed in the session held in the fiftieth and fifty-first years of
Her Majesty's reign, chapter twenty-four, not exceeding in the
w hole ,,, ,,,,, , .................................... 79,700 00
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286. To the South Ontario Pacific Railway Company, for forty-nine and
one-half miles of their railway from Woodstock to Hamilton, in
the Province of Ontario, in lieu of the subsidy for a like amount
granted by the Act fifty-second Victoria, chapter three, a sub-
sidy not exceeding $3,200 per mile, nor exceeding in the whole. $158,400 0

237. To the Montreal and Ottawa Railway Company (formerly the
Vaudreuil and Prescott Railway Company), for thirty miles of
their railway, from Vaudreuil towards Hawkesbury, the balance
remaining unpaid of the subsidy granted by the Act passed in
the session held in the fiftieth and fifty-first years of Her
Majesty's reign, chapter twenty-four, not exceeding in the whole. 46,040 00

238. To the Tobique Valley Railway Company, for fourteen miles, from
Perth Centre station towards Plaister Rock Island, in lieu of
the subsidy for a like amount granted by the Act passed in the
session held in the fiftieth and fifty-first years of Her Majesty's
reign, chapter twenty-four, a subsidy not exceeding $6,400 per
mile, nor exceeding in the whole .......................... 89,600 0«

239. To the Kingston, Smith's Falls and' Ottawa Railway Company, for
fifty-six miles of their railway, from the City of Kingston to
Smith's Falls, in lieu of the subsidies, not to exeeed $179,200,
granted by the Acts fifty-second Victoria, chapter three, and
fifty-third Victoria, chapter two, a subsidy not exceeding
$12,534 per annum, to be paid in semi-annual instalments of
$6,267 each, for twenty years, which represents a grant in cash of 179,200.00

Provided, that upon the completion of twenty-eight miles of the said railway a
Semi-annual subsidy may be paid proportionate to the value of the portion 80 Completed
in comparison with that of the whole fifty-six miles; Provided also, that the Company
nay deposit with the Minister of Finance and Receiver General a sum not exceeding81,170,000, in consideration whereof there shall be paid to the Company, for twentyyears, a semi-annual annuity calculated on a basis of three and one-half per cent on the
aMount so deposited; Provided further, that the Governor in Council may permit the
Company to assign the said subsidy and annuity to trustees by way of security for any
bonds or securities which may be issued by the company in respect of their undertaking.
240. To the Brockville, Westport and Sault Ste. Marie Railway Com-

pany, for twenty miles of their railway, from a point at or near
Newboro' towards Palmer's Rapids, in the Province of Ontario,
in lieu of a subsidy for a like amount granted by the Act fifty-
second Victoria, chapter three, a subsidy not exceeding $3,200
per mile, nor exceeding in the whole.......... . ............ 64,000.00

Provided that the subsidy hereby granted to the Brockville, Westport and Sault
Ste. Marie Railway Company may be paid by instalments, on the completion of each
section of the railway as follows, that is to say :

Sections. Length

From at or near Newboro' to Westport . . . . . . .. .. i "IUeg.4
From Westport towards Palmer's Rapids.... ...... 16

2. The subsidies hereinbefore mentioned as to be granted to companies named for
that purpose shall be granted to such companies respectively ; all the lines for the coný
struction-of which subsidies are granted, unless they are already commenced, shall be
commenced within two years from the first day of August next, and completed withina reasonable time, not to exceed four years, to be fixed by Order in Council ; and shallalso be constructed according to descriptions and specifications and upon conditions to
be approved by the Governor in Council, on the report of the Minister of Railways andCanais, and specified in an agreement to be made in each case by the Company with
the Government, and which the Government, is hereby empowered to make ; the loca.tion, also, of every such line of railway, shall be subject to the approval of the Gov-ernor in Council ; and all the said subsidies respectively shall be payable out of the
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Consolidated Revenue Fund of Canada, by instalments, on the completion of each sec-
tion of the railway of not less than ten miles, proportionate to the value of the portion
so completed in comparison with that of the whole work undertaken, to be established
by the report of the said Minister, or upon the completion of the wdrk subsidized,-
except as to the subsidy granted to the Kingston, Smith's Falls and Ottawa Railway
Company, the first semi-annual payment upon which shall be made at the end of six
months from the date of the Chief Engineer's certificate of the completion of twenty-
eight miles of the railway, and each subsequent payment at the end of each six months
thereafter, for the term of twenty years,-except also as to the Quebec and Lake St.
John Railway Company, the subsidy to which shall be paid upon the completion of the
work-except also as to the Brockville, Westport and Sault Ste. Marie Railway Com-
pany, the subsidy to which shall be paid as follows: on the completion of that portion
of the said road from, at or near Newboro' to Westport, a distance of four miles, the
sum of twelve thousand eight hundred dollars, and on the completion of the remaining
sixteen miles from Westport towards Palmer's Rapids, the sum of fifty-one thousand
two hundred dollars.

2. Within one month after the commencement of each Session of Parliament, whilst
any of the said moneys are being paid out, there shall be laid before Parliament a state-
ment showing all payments of such moneys during the then next preceding year, the
names of the respective persons to whom such payments have been made, and the
amounts paid them respectively, together with the engineer's report upon which pay-
ments have been recommended, and copies of all contracts between the Government and
the company under which the said subsidies are authorized to be paid.

3. The granting of such subsidies respectively shall be subject to such conditions
for securing such running power or traffic arrangements and other rights as will afford
all reasonable facilities and equal mileage rates to all railways connecting with those so
subsized, as the Governor in Council determines.

LAND SUBSIDIES.

By 47 Vic., cap. 25, clause 7 (1884). (Assented to 19th April, 1884):-
1. "The Governor in Council is hereby authorized, in aid of the construction of a rail-

way from some point on the Canadian Pacific Railway to Hudson's Bay, to
make a free grant of not more than six thousand four hundred acres for each
mile of railway within Manitoba, and not more than twelve thousand eight
hundred acres for each mile in the North-West Territories."

By 48-49 Vic., cap. 60 (1885). (Assented to 20th July, 1885):-
2. To the North-Western Coal and Navigation Company (Limited), Dominion lands to

an extent not exceeding three thòusand eight hundred acres for each mile of
the company's railway, from Medicine Hat to the coal banks on the Belly
River, about one hundred and ten miles.

3. To the Manitoba and South-Western Colonizatio.n Railway Company, Dominion
lands to an extent not exceeding six thousand four hundred acres for each mile
of the company's railway, from its commencement at Winnipeg to its terminus
at Whitewater Lake, about one hundred and fifty miles.

4. To the Manitoba and North-Western Railway Company, Dominion lands to the
extent of six thousand four hundred acres for each mile of the company's
railway, for the whole distance from Portage la Prairie to the crossing of the
South Branch of the River Saskatchewan, twenty miles from Prince Albert,
about four hundred and thirty miles.

5. To the Qu'Appelle, Long Lake and Saskatchewan Railroad and Steamboat Com-
pany, Dominion lands to an extent not exceeding six thousand four hundred
acres for each mile of the company's railway, ·from its commencement near
Regina to the navigable waters of Long Lake.
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"The said grants, and each of them, may be so made in aid of the construction of
the said railways respectively, in the proportion and upon the conditions fixed by the
Orders in Council made in respect thereof,-each of the said enterprises being respect
ively subject to any modification thereof which may hereafter be made by the Governor
in Council; and except as to such conditions, the said grants shall be free grants, sub-
ject only to the payment by the grantees respectively of the cost of survey of the lands
and incidental expenses, at the rate of ten cents per acre in cash on the issue of the
Patents therefor."

By 49 Vic., cap. 11 (1886). (A&snted to 2nd June, 1886):-
S. To the Manitoba and North-Western Railway Company, Dominion lands to the

extent of six thousand four hundred acres per mile for each mile of the com-
pany's branch railway running from a point on the main line of that railway,
at or near Todburn, in a north-westerly direction through the County of
Russell to the Assiniboine River, near the Town of Shellmouth, about twenty-
six miles.

7. To the North-West Central Railway Company, or to such other company as mayundertake the construction of the railway or a railway from a point on the
Manitoba and North-Western Railway vid Rapid City, westward, Dominion
lands to the extent of six thousand four hundred acres for each mile of the
company's railway, for the whole distance from Brandon station, on the Cana-
dian Pacific Railway, or from such point on the Manitoba and North-Western
Railway as aforesaid, to Battleford, in the Provisional District of Saskat-
chewan, about four hundred and.fifty miles.

8. To the Wood Mountain and Qu'Appelle Railway Company, Dominion lands to the
extent of six thousand four hundred acres for each mile of the company's rail-
way for the whole distance commencing at a point in township number four,
in range number thirty, west of the Second Meridian, in the Dominion landssystem of survey, passing through the town of Fort Qu'Appelle, to join the Manitoba

and North-Western Railway at a point to be fixed for that purpose by the Governor in
Council, about two hundred and forty miles.

The said grants, and each of them, may be so made in aid of the construction of
the said railways respectively, in the proportions and upon the conditions fixed by the
Orders in Council made in respect thereof,-each of the said enterprises being respect
ively subject to any modification thereof which may hereafter be made by the Governor
in Council; and, except as to such conditions, the said grants shall be free grants, subject
Only to the payment by the grantees respectively of the cost of survey of the lands and
incidentai expenses at the rate of ten cents per acre in cash on the issue of the patents
therefor.tea

By section 4 of this Act authority was given for the incorporation by the Governorin Council of a company to construct the line from Brandon, or other point indicated, toBattleford, subsidized by this Act.
By 50-51 Vic., cap. 22 (1887)

9. The subsidy to the North-Western Coal and Navigation Company, granted by 49Vic., ch. 60, was increased from 3,800 acres per mile to 3,840 acres per mile.
By 50-51 Vic., cap. 23 (1887). (Aented to 23rd June, 1887);-

10. To the Alberta and Athabaska Railway Company, Dominion lands to an extent
not exceeding six thousand four hundred acres for each mile of the company'
railway from some point on the Bow River or Canadian Pacific Railway ator between Calgary and Crowfoot Creek, to a point near the town plot of
Edmonton, about three hundred miles.

I. To the Qu'Appelle, Long Lake and Saskatchewan Railway and Steamboat Com-
pany, Dominion lands to an extent not exceeding six thousand four hundredacres for each mile of the company's railway, from a point near the northernterminus of the completed portion of that railway, at or near Long Lakertonon the navigable waters of Long Lake, to a point at or near where the fifty-[1891] 
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second parallel of latitude crosses the South Saskatchewan River, thence to a
point at or near the elbow of the North Saskatchewan River, with branches
to Prince Albert and Battleford, about three hundred and twenty-five miles.

12. To the Medicine Hat Railway and Coal Company Dominion lands, to an extent
not exceeding six thousand four hundred acres for each mile of the company's
railway, from a point at or near Medicine Hat, on the line of the Canadian
Pacific Railway, to the coal field in or near townships twelve and thirteen,
range six, west of the fourth principal meridian, a distance of about eight
miles, to be selected out of such lands as are at the disposal of the Govern-
ment in the proximity of the lind of the company's railway.

"The said grants, and each of them, may be so made in aid of the construction of
the said railways respectively, in the proportions and upon the conditions fixed by the
Orders in Council made in respect thereof,-each of the said enterprises being respec-
tively subject to any modification thereof which may hereafter be made by the Governor
in Council; and, except as to such conditions, the said grants shall be free grants, sub-
ject only to the payment by the grantees respectively of the cost of survey of the lands
and incidental expenses at the rate of ten cents per acre in cash on the issue of the
patents therefor."

By 52 Vice., cap. 4 (1889). (Assented to 2nd May, 1889):-
13. To the North-Western Coal and Navigation Company (Limited), in addition to the

grant provided for by section one of the Act passed in the session held in the
forty-eight and forty-ninth years of Her Majesty's reign and chaptered sixty,
Dominion lands to an extent not exceeding two thousand six hundred acres
for each mile of the company's railway from Dunmore station, on the Canadian
Pacific Railway, to Lethbridge, on the Belly River, the present terminus of
the said railway, a distance of one hundred and nine and one-balf miles,-
such additional grant to be made only on condition that the gauge of the said
railway be made standard width; and also to the said North-Western Coal
and Navigation Company (Limited), Dominion lands to an extent not exceed-
ing six thousand four hundred acres for each mile of the company's railway
from Lethbridge to the International boundary, a distance of about fifty miles.

j[4. To the Red Deer Valley Railway and Coal Company, Dominion lands to an extent
not exceeding six thousand four hundred acres for each mile of the company's
railway from Cheadle Station, on the Canadian Pacific Railway, to its terminus
at a point in or near township twenty-nine, range twenty-three, west of the
fourth meridian, a distance of about fifty-five miles.

15. To the North-Western Railway Company of Canada, Dominion lands to 'an extent
not exceeding ten thousand acres for each mile of the company's railway from
Calgary, on the Canadian Pacific Railway, northerly to a point on the North
Saskatchewan River, at or near Edmonton, a distance of about two hundred
and ten miles; and also to the said North-Western Railway Company of
Canada, Dominion lands to an extent not exceeding ten thousand acres for
each mile of the company's railway from Calgary southerly to Lethbridge, a
distance of about one hundred and twenty miles.

J6. To the Lake Manitoba Railway and Canal Company, Dominion lands to an extent
not exceeding six thousand acres for each mile of the company's railway from
Portage la Prairie to the southern boundary of Lake Manitoba, a distance of
about seventeen miles.

The said grants, and each of them, may be so made in aid of the construction of the
said railways respectively, in the proportions and upon the conditions fixed by the Orders
in Council made in respect thereof, and except as to such conditions, the said grants shall
be free grants, subject only to the payment by the grantees respectively of the cost of
survey of the lands and incidental expenses, at the rate of ten cents per acre in cash on
the issue of the patents therefor.

The Govórnor in Council may make the grant of land provided for by section three
.of the Act forty-ninth Victoria, chapter eleven, being for the line of the Wood Mountain
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and Qu'Appelle Railway, of about two hundred and forty miles in length, applicable to
the line of railway of the said company, as authorized by the Act respecting the Wood
Mountain and Qu'Appelle Railway Company, passed during the present session of
Parliament, upon the like terms and subject to the like conditions as those upon which
the grant hereinbefore mentioned was authorized to be made to the said company by the
Act in this section first cited,"

By the Act 53 Vic., cap. 4 (1890). (Assented to 16th May, 18([0):-
17. To the Canadian Pacific Railway Company, Dominion lands to an extent not

exceeding six thousand four hundred acres per mile for a branch line to be
constructed from Glenboro' westerly a distance of about sixty miles, to a point
on the proposed branch of the said Company running from Brandon south-
westerly ;

18. To the Canadian Pacific Railway Company, Dominion lands to an extent not
exceeding six thousand four hundred acres per mile for a branch line of railway
from a point at or near Brandon, on the main line of the Canadian Pacific
Railway, south-westerly to or near township three, range twenty-seven, west
of the First Principal Meridian, and thence westerly, a total distance of one
hundred miles; and also a similar grant, at the same rate per mile, for the
said company's proposed branch from a point on the line just described at or
near Township three, Range twenty-seven, west of the First Principal Meridian,
easterly to Deloraine, a distance of about twenty-five miles, making the total
length of railway to which this grant is applicable one hundred and twenty-
five miles.

19. To the Brandon and South-Western Railway Company, Dominion lands to an
extent not less than six thousand four hundred acres per mile for the line of
railway from a point in township one, in either Range twenty-three or twenty-
four west of the First Principal Meridian, to Deloraine, a distance of about
seventeen miles.

20. To the Lac Seul Railway Company, Dominion lands to an extent not exceeding six
thousand four hundred acres per mile for a line of railway from a point at or
near Shelly Station, on the main line of the Canadian Pacific Railway, to a
point at or near White Mud Lake, on the Winnipeg River, a distance of about
eighteen miles.

21. To the Calgary and Edmonton Railway Company, Dominion lands to an extent not
exceeding six thousand four hundred acres for each mile of the company's
railway from Calgary to a point at or near Edmonton, on the North Saskat-
chewan River, a distance of about one hundred and ninety miles ; and also a
grant of six thousand four hundred acres for each mile of the company's railway
from Calgary to a point on the International boundary between Canada and
the United States, a distance of about one hundred and fifty miles.

22. To the North-Western Coal and Navigat on Company, (Limited,) Dominion
lands to an extent not exceeding three thousand eight hundred and forty acres
for each mile of the company's railway from Lethbridge to the Crow's Nest
Pass, a distance of about one hundred miles.

23. To the Lake Manitoba Railway and Canal Company, Domin n lands to an extent
not exceeding six thousand four hundred acres per mi, for a line of railway
from Portage la Prairie to Lake Winnipegosis, at or near Meadow Portage, a
distance of about one hundred and twenty-five miles.

24. To the Manitoba and South-Eastern Railway Company, Dominion lands to an
extent not exceeding six thousand four hundred acres per mile, for a line of
railway from Winnipeg southerly or south-easterly to a point on the west side
of the Lake of the Woods, a distance of about one hundred and ten miles.

The said grants and each of them may be made in aid of the construction of the
said railways respectively, in the proportion and upon the conditions fixed by .the
Orders in Council made in respect thereof, and, except as to such conditions, the
said grants shall be free grants, subject only to the payment by the grantees respec-
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tively of the cost of survey of the lands and incidental expenses at the rate of ten cents
per acre in cash on the issue of the patents therefor.

The lands by this Act authorized to be granted to the Canadian Pacific Railway
Company shall be taken and held, and may be disposed of, free and clear of any incum-
brance on the lands or property of the said company created before the passing of
this Act.

By the special Act 53 Vie., cap. 3 (1890). Assented to26th March, 1890):
25. The Act 52 Vic., ch. 4 authorizing, in error, the grant of land to the North Western

Coal and Navigation Company, for 50 miles from Lethbridge to the Inter-
national boundary, was amended-the said grant being made to the Alberta
Railway and Coal Company.

By 54-55 Vie., cap. 9 (1891). (Asented to 18th Sept., 1891):
26. In lieu of the subsidy in land authorized by the Act fifty-second Victoria, chapter

four, to be granted to the Red Deer Valley Railway and Coal Company, and
subject to the conditions in the said Act mentioned, the Governor in Council
may grant Dominion lands to the said Company to an extent not exceeding six
thousand four hundred acres for each mile of the said Company's railway,
from the town of Calgary, in the District of Alberta, in the North-West
Territories, to a point in or near Township twenty-nine, Range twenty-three,
west of the Fourth Meridian, a distance of about fifty-five miles.

By 54-55 Vie., cap. 10 (1891). (Assented to 30th Sept., 1891):
27. To the Manitoba South-Western Colonization Railway Company, in addition to

the subsidy for one hundred and fifty miles of railway authorized by the Act
passed in the session held in the forty-eighth and forty-ninth years of Her
Majesty's reign, chapter sixty, Dominion lands to the extent of six thousand
four hundred acres per mile for the balance of the two hundred and twelve
miles of railway which have been constructed and are in operation, that is to
say, for a distance of sixty-two miles.

28. Also, to the Manitoba South-Western Colonization Railway Company, Dominion
lands to the extent of six thousand four hundred acres for each mile of the
Company's branch line of railway from Carmen to Barnsley, a distance of
about six and one-quarter miles.

29. To the Canadian Pacifie Railway Company, in addition to the subsidy authorized
by the Act fifty-third Victoria, chapter four, for the Company'. branch line
running in a south-westerly and westerly direction from a point at or near
Brandon for a distance of one hundred miles, Dominion lands to the extent
of six thousand four hundred acres for each mile of the extension westward of
the said branch line, from the western limit of the said one hundred miles to
a point at or near La Roche Percée, situated in Township one, Range six, west
of the Second Meridian, a distance of about sixty miles.

30. The said grants and each of them shall be made in aid of the construction of the
said railways respectively, in the proportion and upon the conditions fixed by
the Orders in Council made in respect thereof, and, except as to such condi-
tions, the said grants shall be free grants, subject only to the payment by the
grantees respectively of the cost of survey of the lands and incidental expenses
at the rate of ten cents per acre in cash, on the issue of the patents therefor.
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APPENDIX No. 20.

DEPARTMENT OF RAILWAYS AND CANALS.

CANALS REVENUE BRANCH.

To the Secretary Department of Railways and Canals.OrriwA, 6th October, 1891.

SIR,-I have the honour to submit herewith the statements of canal revenues col-
ected, and sumnary of traffic moved for the several canals, during the fiscal year ended
30th June, 1891.

The following summary of revenues accrued shows a decrease of $3,755, after
deducting the refunds made under various Orders in Council modifying the tarie

0 t l ls,1 &C. ...... . . ... .... ... ... .I auhie rents.. .. ..oPublie works..... .... ..............

Total.. ............ .........
Ims--Refunds...... .........

Net revenue.... ...... .... ......

1889-90. 1890-91.

s $
371,626 345,143

38,168 37,995
50 41

409,844 383,139
48,391 25,511

361,453 357,628

The following is a comparative statement of the revenues accrued on the following
dio281n 8 of the canals for the years 1890 and 1891, showing the increases or decreases
as comPared with the previous year:-

Canals.

. ................. .............

Rideau.... ...........................
St. Peter's. ..........................
Trent vanley: .......................

Mury........... ...... ........

.........................Total. .. ..

1889-90. 1890.-91.

220,160 I M
70,604 7,2
17,703 20,187
M3094 47,149
6,782 6,151
2,453 1,707

238 731
592 711

371,626 M5,148
48,138 25,511

323,488 319,637

[1891)
9-14

Increase. Decree

PA. p" .
........... 14.34

13.2
14-3

........... .11 19
.... ... . 9.29

.. .. .... 30-41
28-49198-74

209

A. 1892

Increase.

p. 0.
p. . . . . .

. . · · · · ·.

.··········.

p. c.
4.43
0-45

18*00

6-5
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The following statement will exhibit the increases and decreases upon the Welland
Canal, and the classes of articles upon which they arose:-

Vessels..
Passengers.
Produce of

do
do

Manufactur

1889-90.

......... . .. ...... ............... 19,295
......... .............-................. 207
the forest .... , .... ................... 29,698
animals .. ... . .. .. .................. 331
igriculture...... ................. 109,970
es and merchandise ..................... 56,291

Total tolls... .. ....... .. ........... 215,792
Fines and damages.... .... ........... 4,367

Total . .. ......... ........... ... 220,159
Luss-Refunds.. ...... .............. 47,251

Net revenue.. .. .......... ............ 172,888

1890- 91.

15,907
354

20,157
176

94,330
56,407

187,331
1,255

188,586
24,914

163,672

Increase.

p. c.
...... .:0 ..

..... ... ....

Decrease.

p. c.
17-56

32-12
46-82
14*22

The decrease in the amount of tolls refunded as shown above is due to the fact that
no refunds of tolls on grain were made during the months of May and June, in conse-
quence of an Order in Council of 18th May, 1891, authorizing such refunds to be made
at the close of navigation and not during the season, as heretofore.

The total quantity of freight transported on the several divisions of the canals, and
classified as under, is as follows:-

Canals Farm
Stock.

Tons.

Welland............... 54
St. Lawrence.......... .. . 1,107
Chambly................. 234
Ottawa................... 1,167
Rideau......... 38
St. Peter's., ............. ...... .....

M u r y ................ 2 5Trent Valy............-.. ...... ....

Forest
Produce Manu-

of factures.
Wood.

Tons. Tons.
138,205 23,104
126,128 67,280

98,868 3,218
622,329 844

74,530 2,336
2,619 ....... . .
4,124 1,659

23,038 20

It will be seen by the following figures that the largest quantity of freight passed
through the Welland Canal since 1867 was during the fiscal year of 1874, when the
quantity was 1,540,081 tons.

The smallest quantity passed through in any one year was 1882, when the quantity
decreased to 644,727 tons; in 1890 the quantity increased to 1,104,553 tons, and
decreased in 1891 to 959,502 tons.

The largest tonnage passed through the Welland Canal, between United States port1
for the same period, was during the fiscal year 1871, the quantity being 747,756 tonsi
the quantity, however, decreased to 191,817 tons in 1882, but has since graduallY
increased to 563,856 tons in 1891.
210 [1891]

A. 1892

Mer-
chandise.

Tons.
317,044
348,696
118,830

11,483
20,728
19,232
4,205

582

Arcultural

Tons.
481,095
286,093

3,914
5,155
3,055
7,668
3,572

35

Total
Tons.

959,502
829,304
225,064
640,978
100,687

29,519
13,585
23,675

i
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The following statement shows the total quantity of freight passed through the
Welland Canal, and the quantity passed through the canal between United.States ports,
during the fiscal years ended 30th June, 1867 to 1891, inclusive:-

From
United States

Year Total. Ports to
United States

Ports.

Tons. Tons.

. ....... .................... .... 9 3,260 458,386
1 .. ................... 1,161,821 641,711.................................... 1 6,700

871 ....................................................... 1 31,9567
1 8

71 · · · ·.................... 1,478,122 772,5671872. ........... ................ 5.40.,981....................................... .... 5.........7 638039

. 1,121,802 524,197187 ·.... ... ·..... ................. 1,126,429 482,87
187k .... ...................... ..... ......... ... 48,7

187 · · -- -- -- · · ·. ... .. . . ... ... .. 1,091,898 448,413
17 ..... ................ ......... ... .. ....... ....... 1,4,5 595,217

18 ........................-................... 1 122 248,944188*......... ......................................... 798809 16285

. 965,890 417'912
1885. * .... ..... . . 839,521 416,82518................. 934,862 361

1881...... ..... ... .... ................................... 7984, 96,1

1887 .... M 3,587 387,109

1882 ........... ............................... .............. 64,2 193875

............ ....... 827,30 17,188... ....... ................................... 88837101889.................................98,254 464,415
1890 ........... ......................................... 1,104,553 550,844
1891......... ........... 959,502 563,85

' The statements of the quantity of grain transhipped at Ports Colborne and King-
ston, and comparative statements of the movement of traffic on the different routes

competing for the carrying trade from the west to the sea-board, will be given in the

suPplementary report for the season of navigation.

I have the honour to be, Sir,

Your obedient servant,

B. H. TEAKLES,

Chief Clerk, Canals Revenue.
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