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LIST OF SESSIONAL PAPERS

Arranged in Numericat Order, with their Titles at full length ; the Dates when
Ordered and when Presented to both Houses 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, for the year ended 30th June, 1896. Presented 30th March, 1897, by
Hon. W. S. Fielding....................c. ... Printed for both distribution and sessional papers,

CONTENTS OF VOLUME 2.

2. Public Accounts of Canada, for the fiscal year ended 30th June, 1896. Presented 30th March, 1897,
by Hon. W, 8. Fielding..........ccocovvvvven Printed for hoth distribution and sessional pupers..

. Estimates of sums required for the service of the Dominion, for the year ending on the 30th June,
1898. Presented 8th April, 1897, by Hon. W. 8. Fielding.

Printed for both distribution and sessional papers.

b, Supplementary Estimates for the year ending 30th June, 1897. (For the Militia attending the Queen’s
Jubilee.) Presented 20th May, 1897, by Hon. W. 8. Fielding.

Printed for both distribution and sessional papcrs.

2¢. Supplementary Estimates for the year ending 30th June, 1897. Presented 10th June, 1897, by Hon.
W.S. Fielding......coocoot ciiiiiiiennnnes Printed for both distribution and sessional papers.

®¢.* Supplementary Estimate for the year ending 30th June, 1897 (Post Office Department.) Presented
14th June, 1897, by Hon. W. 8. Fielding.. ....- Printed for both distribution and sessional papers.

®d. Supplementary Estimates for the year ending 30th June, 1898.  Presented 18th June, 1897, by Hon.
W. S. Fielding............. e e .. Printed for both distribution and sessional papers.

®¢. Further Supplementary Estimates for the year ending 30th June, 1898. (Intercolonial Railway
extension to Montreal.) Presented 23rd June, 1897, by Hon. W. 8. Fielding.
Printed for both distribution and sessional papers.

8. List of Shareholders of the Chartered Banks of Canada, as on the 31st December, 1896. Presented
5th April, 1897, by Hon. W. 8. Fielding........ Printed for both distribution and sessional papers.

8a. Report of dividends remaining unpaid and unclaimed balances in the Chartered- Banks of Canada,
for five years and upwards, prior to 31st December, 1896.
Printed for both distribution and sessional papers.
4
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43,
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5.

10.

11.

i1q.

CONTENTS OF VOLUME 3.

Report of the Superintendent of Insnrance, for the year ending 31st December, 1896,
Printed for both distribution and sessional papers.

. Preliminary statements of the business of Life Insurance Companies in Canada, for the year ending

31st December, 1896, Presented 29th June, 1897, by Hon. W. 8. Fielding.
Printed for Loth distribution and sessional papers.

Abstract of Statements of Insurance Companies in Canada, for the year ended 31st December, 1896.
Presented 5th April, 1897, by Hon. W. S. Fielding.
Printed for both distribution and scssional papers.

CONTENTS OF VOLUME 4.

Report of the Department of Trade and Commerce, for the fiscal year ended 30th June, 1896. Pre-
sented 25th March, 1897, by Sir Richard Cartwright.
Printed for both distribution and sessional papers.

Tables of the Trade and Navigation of Canada, for the fiscal year ended 30th June, 1896. Presented
30th March, 1897, by Hon. W. Paterson........ Printed for both distribution and scssional papers.

CONTENTS OF VOLUME 5.

Inland Revenues of Canada. Excise, &ec., for the fiscal year ended 30th June, 1896. Presented 26th
March, 1897, by Sir Henri Joly de Lotbinicre. . .. Printed for both distribution and sessional papers.

Inspection of Weights, Measures, Gas and Electric Light, for the fiscal year ended 30th June, 1896.
Presented 26th March, 1897, by Sir Henri Joly de Lotbiniére. ’
Printed for Loth distribution and sessional papers.

Report on Adulteration of Food, for the fiscal year ended 30th June, 1896, Presented 26th March,

1897, by Sir Henri Joly de Lotbiniére..... .. ..Printed for both distribution and sessional papers.
Report of the Minister of Agriculture of Canada, for the calendar year 1896. Presented 23rd April,
1897, by Hon. W. Mulock. .......... . ........ Printed for both distribution and sessional papers.

- Report on Canadian Archives, 1896, Presented 23rd April, 1897, by Hon. W. Mulock.

Printed for both distribution and scssional papers.

CONTENTS OF VOLUME 6.

- Report of the Director and Officers of the Experimental Farms, for the year 1896,

Printed for both distrilution and sessional papers.
Criminal Statistics for the year1896.......... .... Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 7.

Annual Report of the Minister of Public Works, for the fiscal year ended 30th June, 1986. Presented

9th April, 1837, by Hon. J. L. Tarte . ........ Printed for both distribution and sessional papers.
Annual Report of the Department of Railways and Canals, for the fiscal year ended 30th June, 1896.
Presented 5th April, 1897, by Hon. A. G. Blair. .. Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 8.

Annual Report of the Department of Marine and Kisheries (Marine), for the fiscal year ended 30th
June, 1896. Presented 26th May, 1897, by Hon. L. H. Davies.
Printed for both distribution and sessional papers.

Annual Report of the Department of Marine and Fisheries (Ficheries), for the fiscal year ended
30th June, 1§96. Presented 26th May, 1897, by Hon. L. H. Davies.
Printed for both distriution and sessional papers,
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185.

14.

15,

16,

16q.

165.

16c.

17,

18,

CONTENTS OF VOLUME 8—Continued.

Special reports containing notes on the natural history of the lobster, with special reference to the
Canadian lobster industry..... . ................ Printed for both distribution and sessional papers.
Discolouration in Canned Lobsters.. ... ......... Printed for both distribution and sessional papers.

Report of the joint commission relative to the preservation of the fisheries in waters contiguous to
Canada and the United States.................. Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 9.

Report of the Chairman of the Board of Steamboat Inspection, etc., for calendar year ended 31st
December, 1896. .... . ... ool Printed for both distribution and sessional papers.

Report of the Postmaster General for the year ended 30th June, 1896. Presented 28th May, 1897,
by Hon. W. Mulock................ ... .. Printed for both distribution and sessional papers.

Supplement to the Report of the Postmaster General, for the year 1896, with reference to the letting
of certain contracts for mail service. Presented 4th June, 1897, by Hon. W. Mulock.
Printed for both distribution and sessional papers.

CONTENTS OF VOLUME 10.
Annual Report of the Department of the Interior, for the year 1896. Presented 12th May, 1897, by
Hon. W. Mulock....... ... ..o cevienls. Printed for both distribution and sessional papers.

Summary Report of the Geological Survey Department, for the year 1896. Presented 29th June,
1897, by Hon. 8. A. Fisher..... ............ .. Printed for both distribution and sessional papers.

Report by Hon. T. Mayne Daly on his visit to Great Britain and Ireland in the interests of emigra-
tion to Canada, 1896. Presented 14th April, 1897, by Hon. C. Sifton..... .... ..., Not printed.

CONTENTS OF VOLUME 11

Annual Report of the Department of Indian Affairs, for the year ended 30th June, 1896. Presented

5th April, 1897, by Hon. C. Sifton.... ... e Printed for both distribution and sessionul papers.
Report of the Commissioner of the North-west Mounted Police Force, 1896. Presented 22nd April,
1897, by Hon. W, Laurier.......... .......c...- Printed for both distribution an sessional papcrs.

CONTENTS OF VOLUME 12.

Report of the Secretary of State of Canada, for the year ended 31st December, 1896. Presented 30th
March, 1897, by Hon. 8. A. Fisher.............. Printed for both distribution and sessional papers.

Civil Service List of Canada, 1896. Presented 30th March, 1897, by Hon. S. A. Fisher.
Printed for both distribution and sessional papers.

Report of the Board of Civil Service Examiners, for the year ended 31st December, 1896. Presented
22nd April, 1897, by Hon. S. A. Fisher.......... Printcd for both distribution and scssional papers.

Annual Report of the Department of Public Prmtmg and Stationery, for the year ended 30th June,
1896, with a partial report for services during six months ending 31st December, 1896. Presented
29th June, 1897, by Hon. S. A. Fisher.......... Printed for both distribution and sessional papers.

Report of the Joint Librarians of Parliament, for the period since the close of the session in October,
1896. Presented 25th March, 1897, by the Hon. The Speaker. ... Printed for sessional papers only.

Report of the Minister of Justice as to Penitentiaries of Canada, for the year ended 30th June, 1696.
Presented 9th June, 1897, by Hon. C. Fitzpatrick.
. Printed for both distribution and sessional papers.
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23,

24,

25,
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30,

31.

81a.

CONTENTS OF VOLUME 13.

Report of the Department of Militia and Defence of Canada, for the year ended 31st December, 1896.
Presented 8th April, 1897, by Sir Richard Cartwright.
Printed for both distribution and sessional papers.

Return to an Order of the House of Commons, dated 28th September, 1896, giving particulars in
reference to the Eighth General Election for the House of Commons of Canada. Presented 29th
April, 1897.—Mr. Lavergne ..... ......... . Printed for both distribution and sessional papers.

Copy of an Order in Council relative to the issue of licenses to United States fishing vessels. Pre-
sented 26th March, 1897, by Hor. L. H. Davies..................oooo oL, Not printed.

Statement of Governor General’s Warrants issued since last session of parlisment, on account of
fiscal year 1896-97. Presented 30th March, 1897, by Hon. W. 8. Fielding........ .. .Not printed.

Return of Treasury Board Over-Rulings on appeals from decieions of the Auditor General, between
the sessions of 1896 and 1897. Presented 30th March, 1897, by Hon. W. S. Fielding.
Printed for sessional papers.

General Order of the Exchequer Court. Presented 30th March, 1897, by Hon. S. A. Fisher.
Not printed.

Return to an order of the House of Commons, dated 28th September, 1896, for a return of all papers
and correspondence regarding the claims of Messrs. Penhallwick, of Edenwold, for destruction of
machinery by Indians. Presented 5th April, 1897.—Mr. Davin. .  ............. Not printed.

Return to an address of the House of Commons to his excellency the Governor General, dated 14th
September, 1896, for a copy of all correspondence in connection with all grants of land in the town
of Revelstoke to J. A. Mara, ex-member for Yale and Cariboo, and the order in council under
which the said grants were made. Presented 5th April, 1897... Mr. Bostock..... .. Not printed.

Return to an address of the House of Commons to hie excellency the Governor General, dated 14th
September, 1896, for a copy of all correspondence and the order in council of the 11th July, 1890,
by which a grant of land in the town of Revelstoke was made to the Kootenay Smelting and
Trading Company. Presented 5th April, 1897.—Mr. Bostock.............. .. .. .... Not printed.

Return to an address of the House of Commons to his excellency the Governor General, dated 14th
September, 1896, for a copy of all corcespondence in connection with grants of land within the
railway belt in British Columbia made by the province subsequent to the date when the lands in
the belt passed under control of the government of Canada, and of the orders in council of the 29th
March, 1895, and the 6th December, 1895, setting forth the terms of the agreement between the
government of Canada and the province of British Columbia, acting on behalf of the grantees.
Presented 5th April, 1897.—Mr. Bostock... ....... v «on..... e e e Not printed.

Statement of expenditure on account of miscellaneous unforescen expenses, from 1st July, 1896, to
24th March, 1897. Presented 5th April, 1897, by Hon. W. S. Fielding. .. .. .. . ...Not printed.

Statement of all superannuations and retiring allowances in the civil service during year ended 31st
December, 1896, giving name, rank, salary, service, allowance and cause of retirement of each
person superannuated or retired, also whether vacancy filled by promotion or new appointment,
and salary of any new appointee. Presented 5th April, 1897, by Hon. W. 8. Fielding. . Not printed.

Statement of the moneys expended in payment of bounties on iron and steel manufactured from
Canadian ore, the persons to whom paid, the places at which the iron and steel was manufactured,
together with copies of the regulations governing such payments, as required by the Act 57-58
Victoria, chapter 9. Presented 7th April, 1897, by Hon. W. Paterson. . Printed for sessional papers.

Return furnished annually by the Canadian Pacitic Railway Company under the provisions of section
8 of 49 Victoria, chapter 9, being a list of all lands sold by that company from 1st October, 1895,
to the 1st October, 1896. Presented 13th April, 1897, by Hon. C. Sifton..... ...... Not printed.

Return under resolution of the 20th February, 1882, in so far as the same is furnished by the depart-
ment of the interior, respecting the Canadian Pacific Railway Company. Presented 13th April,
1897, by Hon. €. SiftOn. ... ..o ieeere et e e e ....Not printed
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338.

34.

35.

36.

37.

41.

43.

44.

' CONTENTS OF VOLUME 18— Continued.

Return of orders in council which have been published in the Canada Gazette and in the British
Columbia Gazette, in accordance with the provisions of : (1st) Clause 91 of the Dominion Lands
Act, chapter 54 of the Revised Statutes of Canada. (2nd) Subsection (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. (3rd) Section 46 of the North-west
Irrigation Act. Presented 13th April, 1897, by Hon. C. Sifton.............coon.... Not printed.

Return to an order of the House of Commons, dated 10th May, 1897, for a copy of the evidence taken
by Inspector Fletcher when investigating charges made last November against the postmaster of

Northfield, British Columbia. Presented 28th May, 1897.—Mr. Davin.............. Not printed.
Statement of the affairs of the British Canadian Loan and Investment Company, as on the 31st
December, 1896. Presented 20th April, 1897, by the Hon. The Speaker............. Not printed.

Return to an address of the House of Commons to his excellency the Governor General, dated 12th
April, 1897, for copies of all orders in council, reports to council, petitions, memorials or other
documents relating to the Manitoba School Question, not already submitted to this House. Pre-
sented 20th April, 1897.—-Mr. LaRiviére. ... . ... Printed for both distribution and sessional papers,

Statement of all bonds registercd in the department of the secretary of state, since last return (1896)
and submitted to parliament in accordance with section 23 of chapter 19, of the Revised Statutes of
Canada. Presented 20th April, 1897, by Hon. S. A, Fisher. ...................... Not printed.

Return to an address of the House of Commons to his excellency the Governor General, dated 5th
April, 1897, for copies of all correspondence relating to the retirement of Messrs, Bompas,
Bischoff & Co., and the appointment of Mr. Charles Russell as solicitor for the Dominion govern-
ment in London. Presented 22nd April, 1897.—Mr, Foster. ................. ...... Not printed.

Return to an address of the House of Comnions to his excellency the Governor General, dated 28th
September, 1895, for copies of despatches, minutes of council, and correspondence relating to the
formation of an international customs bureau for Brussels. Presented 26th April, 1897.—38i» C.
Hibbert Tupper. ... . oo i e e .Not printed.

Tariff of fees and expenses for holding elections in the North-west Territories and British Columbia,
fixed by the governor in council, under section 121 of the Dominion Elections Act, and
amendments to the said tariff. Presented 26th April, 1897, by Hon. W. 8. Fielding. . Not printed.

Return to an order of the House of Co:xmons, dated 30th April, 1897, for copies of instructions to
customs collectors 7e tariff resolntions and reciprocal tariff. Presented 30th April, 1897.—Hon.
W PaterSON.. . ... . e e e Not printed.

Return to an order of the Houss of Commons dated 5th April, 1897, for copies of all calls for tenders
and specitications for the same and detailed answers thereto made since the last session of parlia-
ment in respect of the printing of government notes, stamyps, ete., of all correspondence in connec-
tion therewith had with the government or any member thereof and with the minister of finance
or the officers of his department, copies of all reports made thereon to the minister of finance and
to council, together with all minutes to council passed in relation thereto, and a copy of the con-
tract entered into between the government and the successful tenderer. Presented 3rd May, 1897.
—Mpr. Fogter .............. e e Printed for distribution only.

Return to an address of the House of Commons to his excellency the Governor General, dated 5th
April, 1897, for a return showing how many convicts were liberated from the different peniten-
tiaries in Canada since the month of July, 1896 ; giving their names and the dates wlien they were
convicted, and showing why they were liberated, and the names of those who obtained their pardon
fof them ; also the names of those whose sentences were commuted. Presented 5th May, 1897.—
Mr, Bergeron. . .. ........uue e e e e e Not printed.

Return to an order of the House of Commons, dated 28th September, 1896, for coples of all corrres-
pondence which has passed between the government and party or parties in reference to the
“Montreal, Ottawa, (reorgian Bay Canal” scheme ; also all papers in connection with any appli-
cation for financial aid towards this project. Presented 5th May, 1897.—Mr. Poupore. . Not printed.

Return to an order of the House of Commons, dated 28th September, 1896, for copy of all reports,
valuations and all other papers relating to lands in the township of South Monagan, county of
Peterboro’, flooded by reason of the construction of a dam at Hastings, Ontario, and owned by
Joseph Clarke and others, Presented 5th lgay, 1897.——Mr.Kendry. .. ........ ..... Not printed
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Return to an order of the House of Commons, dated 2nd September, 1896, for copies of all memorials,
reports, correspondence, plans and papers in relation to the construction of a bridge in front of
Quebec, or in the vicinity, to connect the Intercolonial Railway with the Canadian Pacific Rail-
way. Presented 5th May. 1897.—Mr. Langelier........ ............. e Not printed.

Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all correspondence
between the department of Indian affairs at Ottawa and the officers of the Indian department at
Regina and at Winnipeg, respecting the furniching supplies to the St. Paul Industrial School;
also the correspondence between the department at Ottawa and the Hudson Bay Company at
Winnipeg. Presented 10th May, 1897.—Mr. Davin...........ovovivaee voen oinn, Not printed.

Return to an order of the House of Commons, dated 11th May, 1897, for a copy of the opinion of
the minister of justice with respect to statutory increases. Presented 11th May, 1897.—Hon. L.
H. Davies. .. .. ... it i e Printed for sessional papers.

Return to an order of the House of Commons, dated 21st April, 1897, for copies of all documents,
correspondence, reports, etc., having reference to the appointment of Thomas E. Anderson to the
position of collector of customs in the town of Napanee. Presented 11th May, 1897.-Mr.
WSOM . ... o e e e Not printed.

Report of the commissioners to examine into the affairs of the Kingston penitentiary. Presented
17th May, 1897, by Sir Richard Cartwright ... ....................... Printed for distribution.

Statement in pursuance of section 17 of the Civil Service Insurance Act, for the year ending 30th
June, 1896. Presented 20th May, 1897, by Hon. W. S. Fielding..... e e Not printed.

Extract from a report of the committee of the honourable the privy council, approved by his excel-
lency on the 23rd January, 1897, referring to the delimitation of the Alaskan boundary. Pre-
sented 26th May, 1897, by Hon. C. Sifton..............c.ociv ciiiiiiiiiinn cneennns See No. 77.

Contract with Messrs. Petersen, Tate and Company, of Newcastle-on-Tyne, England, for a fast
weekly steanship service between Canada and the United Kingdom. Presented 28th May, 1897,
by Sir Richard Cartwright..... .. .................... See ¢ Votes and Proceedings,” page 393.

Return t5 an address of the Senate to hix excellency the Governor General, dated 13th May, 1897, for
copies of all telegrams sent between the 15th and 27th of April last, by the minister of marine
and fisheries, to Bernard D. McLellan, or any other person in West Prince, Prince Edward
TIsland, promising grants for harbours, piers or breakwaters in that constituency, different from
or'in addition to, amounts stated in the Estimates now before Parliament. Presented 1st June,
1897.—Hon. Mr. Ferguson. .. ...... ........coeee wune vormenaearns o iineuneens Not printed.

Return to an address of the Senate to his excellency the Governor General, dated 19th May, 1897,
for a tabulated starcment showing the effects which the commercial treaty between Canada and
France has had upon the trade and revenue of the Dominion, as compared with the three years
preceding the date upon which the treaty came into force, in so far as relates to the varioux articles
covered by said treaty. Presented 1st June, 1897. —Hon. Sir Mackenzie Bowell.

Printed for scssional papers.

Return to an address of the Senate to his excellency the Goveinor General, dated 9th June, 1897,
for a detailed statement showing the character, quantity and value of the different articles exported
from Canada to France, for the years ending 30th June, 1893, 1894, 1895 and 1896. Presented
17th June, 1897.— Hon. Sir Mackenzic Bowell. ...... .. ...... .... Printed for sessional papers.

Return to an address of the Senate to his excellency the Governor General, dated 5th May, 1897,
for a copy of the ccntract or charter by which the steamer  Petrel ” has been employed for winter
navigation between Prince Edward Island and the mainland during the present year, and all
correspondence between the department of marine and fisheries, or any officer thereof, and the
owners of the said steamer * Petrel ” relative to the said contract or charter. Also a statement
of all expenses incurred by the government of Canada, in the outfit, repair and maintenance of
the said steamer, and in the payment of wages to her officers and men, giving the name of each
employee, and the amount paid or to be paid each. Also a statement showing the number of
round trips made by the said steamer, between Cape Tormentine and Cape Traverse, or any other
port in Prince Edward Island, from the 1st of December, 1896, to the 1st of May of the present
year, with the date of such trips. Also a statement of the number of passengers, and the quantity
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of freight carried by the said steamer between the ports aforesaid, and the amount received for
carrying such freight and passengers, for the above-mentioned period. And also a statement of
number of mails carried by the said steamer, during the same period. Presented 1st June, 1897,
—Hon. Mr, Ferguson............ccuuieeenvnenine o e e e i . Not printed.

56. Return to an addresz of the Senate to his excellency the Governor General, dated 5th May, 1897,
for all correspondence which has taken place since the 13th July last between the government of
the Dominion and the provincial government of Prince Edward Island regarding certain financial
claims of that province upon the federal government.—Presented 1st June, 1897.—Hon. Mr.
Ferguson. ........c..ccvviee svenaiiaiin S Printed for sessional papers.

57. Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all letters, papers,
correspondence, petitions, etc., relating to the dismissal of J. Albert Verge, fishery officer for the
river Restigouche and its tributaries and the waters of the Baie des Chaleurs, and the appoint-
ment of Charles Brown in his place. Presented 8rd June, 1897.-—Mr. McAlister. .. .. Not printed.

87a. Return to an order of the House of Commons, dated 5th April, 1897, for copies of all correspondence,
papers, petitions, &c., in connection with the dismissal of Angus McPhee as postmaster at Hope-

field, in the province of Prince Edward Island. Presented 3rd June, 1897.—Mr. Martin.
Not printed.

5%b. Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all papers, letters,
documents, petitions, etc., relating to the dismissal ot A..J. McNeill as postmaster at Stanley
Bridge, in Prince Edward Island. Presented 3rd June, 1897.—Mr. Martin.. ... .. Not printed.

57¢. Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all letters, tele-
grams and papers that have passed between the government and any person or persons in connec-
tion with the dismissal of Dr. George Duncan, late quarantine superintendent at Williams Head
Station, B.C.—Presented 4th June, 1897.—Hon. E. 6. Prior... . ... ... ........ Not printed.

87d. Return to an order of the House of Commons, dated 17th May, 1897, for copies of all documents,
reports, affidavits, declarations, papers and correspondence in relation todismissal of F. X. Smith,
late lighthouse keeper at Cape Gaspé. Presented 8th June, 1897.—Mr. Cusgrain....Not printed.

5%7¢. Return to an address of the House of Commons, to his excellency the Governor General, dated 14th
September, 1896, for copies of all orders in council, reports and correspondence respecting the
appointment and dismissal of the sub-agents of the department of marine and fisheries at the port
of Pictou.—Presented 8th June, 1897.—Sir C. Hibbert Tupper............ ... ..... Not printed.

57/, Return to an order of the House of Commons, dated 3rd May, 1897, for a return showing the names
of all persons dismissed from the service of the inland revenue department since the first day of
July, 1896 ; also the names of all persons appointed to the service of said department since the
first day of July, 1896. Presented 14th June, 1897.—Mr. Wood ( Brockvillc). .... ... Not printed.

87g. Return to an order of the House of Commons, dated 17th May, 1897, showing the names and offices
or employment of all persons superannuated, dismissed or superceded in the service of the Canadian
government under the present administration, giving the reason for superannuation, dismissal or
supercession in each case, and the name and age of the officer or employee appointed to the vacancy
in each case, and showing whether any inquiry or formal investigation took place in each case and
the nature of it, and whether the party affected was given an opportunity of being heard before
dismissal or supercession. Presented 15th June, 1897.—Sir Charles Tupper........... See No. 67t.

87h. Return to an order of the House of Commons, dated 21st April, 1897, showing the names of all
persons appointed to the department of customs since the first day of July, 1896, also the names of
the offices respectively to which they were appointed and the salaries thereto attached ; also the
names of all persons in the service of the department of customs whose services have been dis-
pensed with since the first day of July, 1896, with the names of the offices and the salaries at-
tached thereto respectively. Presented 16th June, 1897.—Mr. Wood ( Brockville). . .. Not printed.

57i. Supplementary return to 57y. Presented 16th June, 1897.—Sir Charles Tupper..........Se¢ No. 57t.

5%j. Return to an order of the House of Commons, dated 6th May, 1897, for copies of all letters and cor-
respondence between the government or any members thereof referring in any way to the dismissal
of Mr. W. D. Fairbrother as postmaster at Beamsville, with a copy of the charges and by whom
such were made. Presented 18th June, 1897.—Mr. McCleary .... ................. Not prmu'd
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57%. Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all letters, tele-
grams, petitions, reports and other communications with respect to the appointment and dismissal
of David H. Price, postmaster of Aylmer West, and the appointment of his successor, Frederick
Ashbaugh. Presented 18th June, 1897.—Mr. Ingram.............................. Not printed.

87!. Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all correspondence,
petitions and reports relative to the dismissal of T. P. Shields, postmaster of Upper Maugerville,
and the appointment of Emery Sewel in his place, and in reference to any changes proposed in the
location of said post office since 1891. Presented 18th June, 1897.—Mvr. Foster. .. .. ... Not printed.

857m. Return to an order of the House of Commons, dated 12th April, 1897, for copies of all papers, cor-
respondence, petitions, etc., connected with the dismissal of Alexis Doutre as postmaster at
Beauharnois. Presented 18th June, 1897.—M7r. Bergeron. .........oovvueevn covnins Not printed.

8§7n. Return to an order of the House of Commons, dated 5th April, 1897, for a return giving the names
of all postmasters and other persons in the employ of the government in the counties of Kings and
York, New Brunswick, who have been dismissed since July, 1896, and all correspondence in con=
nection therewith. Presented 18th June, 1897.—Mr. Foster...... . ... . ......... Not printed .

5%0. Return to an order of the House of Cominons, dated 17th May, 1897, for a,copy of the investigation
held in connection with the postmaster’s office in Valleyfield, by Mr. Wilfrid Mercier. Pre-
sented 18th June, 1897.—Mr. Bergeron. ... ......... o o v'uuer Not printed.

87p. Return to an oraer of the House of Commons, dated 17th May, 1897, for any reports or correspon-
dence, not already brought down, and the reasons for the dismissal of Roderick McLeod and Robert
McKay, bridge tenders on the Intercolonial Railway bridge, Pictou, Nova Scotia, and the
appointment of Thomas Fraser and A. Thomas in their place and stead. Presented 24th June,
1897.—Sir C. Hibbert Tupper..........ccoouiiiii e on. cev ov ...Not printed.

57¢. Return to an order of the House of Commons, dated 17th May, 1897, for copies of all papers and

documents connected with the dismissal of Mr. John L. Smith as fishery overseer for the district

of New Carlisle, extending from Grand Cascapedia river to Paspebiac East ; alsoany recommenda-

tions made to any member of the government by letter or otherwise for his dismissal and the
recommendation in favour of his successor. Presented 25th June, 1897.—S8ir 4. P. Caron.

Not printed.

877, Return toan order of the House of Commons, dated 3rd May, 1897, giving all correspondence, evidence,
reports and papers respecting the dismissal of the car inspector and car oiler at Stellarton, Nova
Scotia, under instructions of the mechanical superintendent, Intercolonial Railway at Moncton,
5th February, 1897. Presented 25th June, 1897.—S8ir C. H. Tupper.......... ...... Not printed.

8%;. Return to an order of the House of Commons, dated 2lst April, 1897, for copies of all papers, peti-
tions, evidence, reports and documents of every nature connected with the dismissal of Andrew
Carmichael, postmaster, Spencerville, Ont. Presented 28th June, 1897.— Mr. Reid... Not printed.

57¢. A partial return to an address of the Senate to his excellency the Governor General, dated 9th April,
1897, for a statement showing for each department of the civil service, the names, ages, offices and
salaries of such persons employed either in the inside or outside divisions thereof ; and of such
persons not in the civil service employed by the government in any department, who, since the
13th July, 1896, and in cases where no commission of investization was appointed, have been
removed from office by dismissal, superannuation or otherwise, specifying in each case the manner
of, and grounds for such removal, and the length of notice given to the persons removed, and the
amount of superannuation or gratuity granted, if any; also showing the name, age, office and
salary or remuneration of any and every person appointed to the civil service in the place of, or as

a consequence of any such removal. Presented 26th June, 1897.—Hon. Mr. Kirchhoffer.
Printed for sessional papers.

88. Return to an order of House of Commons, dated 28th September, 1896, for copies of the contract
awarded to Mr. Gédéon Beaulieu, contractor for the building of the post office at Rimouski, of all
correspondence between the said contractor and the government, and all other documents in
relation thereto. Presented 4th June, 1897.—Mr. Fiset..... ... .. ... ....... .. .. Not printed.
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Return to an order of the House of Commons, dated 17th May, 1897, for copies of the report made
by Mr. Gourdeau, deputy minister of marine and fisheries, on the conference held last November
between the steamship companies and shippers of cattle and horses. Presented 4th June, 1897.
Mr. Maclean. . ... ......... .c.c.ccvieeeeraennes et tedaaeae ... . Printed for sessional papers.

Return to an order of the House of Commons, dated 17th May, 1897, for copies of all correspondence
since the 20th July last between the department of marine and fisheries at Ottawa and the officers
thereof or others, respecting supplies and repairs of vessels and steamers under the control of that
department which are in the habit of visiting the ports of Charlottetown, Georgetown and Pictou,
or which are employed either in the protection of the coast fisheries or in the supervision and
maintenance of lights, or in the winter steam service between Prince Edward Island and the
mainland. Presented 4th June, 1897.—S8ir C. Hibbert Tupper........ e Not printed.

Return to an order of the House of Commons, dated 21st A pril, 1897, for copies of all letters, petitions,
memorials and suggestions received by the government, or any member thereof, since the 23rd
June, 1896, to amend the North-west Territories Act with a view of enlarging the powers of the
executive of the North-west Territories, and to increase the subsidy of the North-west Territories.
Presented 4th June, 1897.—Mr. Davin. ........ D N Not printed.

Return to an order of the House of Commons, dated 3rd May, 1897, for a copy of returns for Weller
Bay while an outport, i.c., about eleven years: 1. The value of dutiable goods and duty collected.
2. Value of free goods. 3. Total number of vessels entered and cleared. 4. Total salary paid.
Presented 8th June, 1897.—Mr. Corby.. ... ... ... .. . i i Not printed.

Return to an order of the House of Commons, dated 10th May, 1897, for a return of all correspondence
between officers of the militia and others with the minister of militia and the major-general com-
manding relating to brevet promotion and General Order 73, 1896. Presented 8th June, 1897.—
Mr. Bain . ... ... i ieiee e, e e e e e .....Not printed.

Return to an order of the House of Commons, dated 17th May, 1897, for copies of all correspondence,
plans and reports of engineers having reference to making North Harbour, Aspy Bay, Victoria
county, N.S., a harbour of refuge. Presented 9th June, 1897.— M. Bethune......... Not printed.

Return to an address of the House of Cominens to his excellency the Governor General, dated 3rd
May, 1897, for copies of all papers relating to the release of Daniel Brien Sullivan, committed to
jail at Toronto on the 18th November, 1896, including the reports of the police magistrate of the
21st and 27th November, 1895. Presented 9th June, 1897.—Sur €. Hibbert Tupper. .Not printed.

Return to an order of the House of Commons, dated 28th September, 1896, for a statement showing
the amount of money expended by the Dominion government since the 1st day of July, 1873, for
constructing, equipping and subsidizing railways in Canada, with the number of acres of land
granted as subsidies, and their estimate value. Also a statement showing separately the part of
such expenditure made on railways in each province of the Dominion and the North-west Terri-
tory, deducting any sums that may have been charged against any of the provinces of the North-
west Territory in their debt account with the Dominion. Presented 10th June, 1897.— Mr. Martin.

Printed for sessional papers,

Return to an order of the House of Commons, dated 28th September, 1896, for copies of all letters,
correspondence and tenders, the names of the parties tendering, the amounts of their tender, and
the names of the parties awarded the contracts for the historical monuments at Lundy’s Lane,
Chrysler’s Farm and Chateaugnay. Presented 10th June, 1897. —Mr. Gibson. .. .... Not printed.

Return to an order of the House of Commons, dated 17th May, 1897, showing a comparative schedule

of prices paid in connection with the military camp at Aldershot, King’s county, Nova Scotia, for
the seasons of 1895 and 1896 respectively; also all papers, correspondence and instructions
respecting the securing of supplies for the said camp in 1897. Presented 10th June, 1897.—-8ir C.
Hibbert TUPPer. ... .... ..ooeovien et e e e Not printed.

Return to an order of the House of Commons, dated 17th May, 1897, for a return showing (under the
announced change of organization at the Royal Military College of Canada): 1. A detail of the
intended superior and subordinate staffs, their respective emoluments and the conditions of their
engagements, inclusive of periods of service and duties to be performed by them respectively. 2.
The intended number of classes of cadets in attendance at one time. 3. The allotment and distri-
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bution of time to class instruction, drills, military and athletic exercises, meals, recreation, ete.,
specifying subjects and the professors and iustructors respectively employed in the several subjects
in each class. 4. The amount of deposit to be made by cadets to meet personal charges for a period
of three years respectively under the reorganized system and the system hitherto in force. 5. The
surplus revenue derived from fees from each cadet, after deduction of messing charges respectively
under the reorganized system and the system hitherto in force. 6. A detail of items.in the
reorganized system and in that hitherto in force in the cases involving either increase or reduction,
and the amounts of these differences. 7. The number of eligible applications made prior to the

announcement of the reorganization to compete for entrance into the Royal Military College next
September. Presented 10th June, 1897.—Mr. Tyrwhitt................ .. ..... ... Not prin\ted .

89¢. Supplementary return to No. 69. Presented 23rd June, 1897.-—Mr. Tyrwhitt. ... ... ... Not printed,

70. Return to an address of the House of Cominons to his excellency the Governor General, dated 28th
September, 1896, for copies of despatches, minutes of council and correspondence relating to the
London International Railway Congress, 1895. Presented 14th June, 1897.—Sir C. Hibbert
TUPPET- - oo e e e e SR Not printed.

70q. Retprn to an address of the House of Commons to his excellency the Governor General, dated 28th
September, 1896, for copies of despatches, minutes of council and other documents relating to the
meeting of the International Railway Congress, St. Petersburg, with a copy of papers submitted
by the high commissioner for Canada to that congress. Presented 14th June, 1897.—Sir ¢, Hib-
bert Tupper. ....... .. oo e e e Not. printed.

71. Return to an order of the House of Commons, dated 17th May, 1897, for copies of tenders opened
the 16th day of March, 1897, for works on section 12 of the Soulanges canal, showing the prices
of different tenderers for each item and the approximate quantities upon which the tenders were
extended, also the lump sum of each tender. Presented 14th June, 1897.—M. Clancy.

’ Printed for sessiondl papers.
71a. Return to an order of the House of Commons, dated 17th May, 1897, for copies of tenders opened
the 16th day of March, 1897, for works on sections 4, 5, 6 and 7 of the Soulanges canal, showing
the prices of different tenderers for each item and the approximate quantities upon which the
tenders were extended, also the lump sum of each tender. Presented 14th June, 1897.—AMr.
CLANCY . .. oo e e e e Printed for sessional papers.
71b. Return to an order of the House of Commons, dated 17th May, 1897, for copies of tenders opened
the 20th day of March for works on the Grenville canal enlargement, showing the pricesof different
tenderers for each item and the approximate quantities upon which the tenders were extended,
alsu the lump sum of each tender. Presented 14th June, 1897.—Mr. Clancy.

Printed for scssional papers.
7Xc. Return to an order of the House of Commons, dated Tth June, 1897, for a statement of all tenders
opened the Tth day of May, 1897, for works on the north channel of St. Lawrence river, showing
the prices of diffcrent tenderers for each item and the approximate quantities upon which the
tenders were extended, also the lump sum of each tender. Presented 25th June, 1897.—Mr.
CUAMCY . .. ot i e e Printed for sessional papers.
71d. Return to an order of the House of Commons, dated 7th June, 1897, for a staten.ent of all tenders
opened the 30th day of April, 1897, for works on the Iroquois section, Galops canal, showing the
prices of different tenderers for each item and the approximate quantities upon which the tenders

were extended, also the lump sum of each tender. Presented 25th June, 1897.—Mr. Clancy.
Printed for sessional pupers,

71e.  Return to an order of the House of Commons, dated 7th June, 1897, for a statenient of all tenders
opened the 24th day of April, 1897, for works on the Cardinal section, Galops canal, showing the
prices of different tenderers for each item and the approximate quantities upon which the tenders

were extended, also the lump sum of each tender. Presented 25th June, 1897.—Mr. Clancy.
Printed for sessional papers.

2. Return to an order of the House of Commons, dated 9th September, 1896, for: 1. A copy of all
reports of the engineers of the departinent of public works as to the conditions and requirements
of the Port Albert harbour made within the last ten years. 2. A statement in detail, with dates,
showing all amounts voted by parliament for the improvement of said harbour. 3. A statement
showing how much of said sums were expended under contract, and how much otherwise and how ;
when expended and to whom paid.—Presenlb?d 15th June, 1897.—Mr. Cameron ..,. Not printed.
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Return to an order of the House of Commons, dated 28th September, 1896, for: 1. Copy of all
reports made by the engineers of the public works department since the 1st day of January, 1890,
as to the condition and requirements of the Goderich harbour and of the North breakwater.
2. Statenment in detail of all amounts voted for the construction and improvement of said harbour.
3. Statement showing how much has been expended on said harbour since the government of

- Canada undertook the work as a harbour of refuge. Presented 15th June, 1897.—Mr. Cameron.

Not printed.

Return to an order of the House of Commons, dated 17th May, 1897, for copies of all correspon-
dence, telegrams, engineers’ reports, etc., relating to the extension of the breakwater at Belle river,
in Prince Edward Island. Presented 15th June, 1897.-—-M». Martin.. ....... e Not printed.

Return, in part (departments of the interior and Indian affairs), to an order of the House of Com-
mons, dated 5th April, 1897, giving the names of all commissioners appointed by the govermment
or any of the ministers to hear charges and make investigations into the conduct of civil servants
and employees of the government or any of the departments since July, 1896, together with the
rate of pay and allowances of each and the length of time each has been employed, and the full
amount paid; also copies of all reports made by them to the government, or any member
thereof, and copies of the authorization and instructions under which they acted. Presented
16th June, 1897.—M7. FoSter. ... .. .. ... ciiieiiieiis o teiiire e eieiiaaan. Not printed.

Supplementary return to No. 73 (department of marine and fisheries). Presented 17th June, 1897.
Mr, Foster ..........oiiiiiuiiiaereeiiieanaeanans e e e Not printed.

Copies of contracts for cold storage accommodation on steamships from Montreal to Great Britain,
between the minister of agriculture and various steamship companies. Presented 17th June, 1897,
by Hon. 8. A. Fisher........ ..ooooiiiiiiiii it e .Not printed.

Return to an order of the House of Commons, dated 3rd May, 1897, for copies of all letters, papersand
correspondence relating to the closing in March last of the post office at Oak Bay Mills, Quebec.
Presented 18th June, 1897.—Mr McAlister. ... ... ... .cuiiiiiiierieiiieinananens Not printed.

Return to an order of the House of Commons, dated 3rd May, 1897, for: 1. Copies of all correspon-
dence and other documents relating to the creation of post office inspectorships at Stratford, Barrie
and Kingston and the appointment of inspectors and other officials connected with such inspector-
ships. 2. The number of employees connected with each such office and the salaries paid, and all
other expenses of each office. Presented 18th June, 1837.— Mr Cameron.

Printed for sessional papers.

Report of Major General Cameron on the proposed convention in reference to a portion of the
Alaskan boundary, and memorandum thereon. Presented 19th June, 1897, by Hon. L. H. Davies.
Printed for sessional papers.

Return to an address of the House of Commons to his excellency the Governor General, dated 7th
June, 1897, showing the correspondence, if any, between this government and the government of
the United States in reference to an equalization or readjustment of the coasting laws, rules and
regulations in force in the two countries; and in reference to any arrangement or proposal for
any arrangement under which Canadian vessels shall be granted by the American government
and officials the same privileges as those accorded to American vessels by the Canadian authorities
under the laws, rules and regulations now in force. Presented 25th June, 1897.—Mr. Britton.

Printed for sessional papers.

Return to an order of the House of Commons, dated 7th June, 1897, for copies of all telegrams and
letters between the Hon. Clifford Sifton, minister of the interior, and Mr. Charles B. Heyd, M.P.,
for South Brant, and Mr. Davis, of the county of Haldimand, relating to the appointment or
otherwise of Mr. Daniel Lynch, of the village of Hagarsville, or Dr. Stuart of the same place, as
Tndian agent in the room and stead of Dr. Jones of Hagersville. Presented 25th June, 1897.—
Mr. Clancy.........ccoceeun. e e e e e Not printed.

Return to an order of the House of Commons, dated 10th May, 1897, for copies of all papers, corres-
pondence and telegram:s relating to charges made affecting the quality of British Columbia salmon
sold in the British market. Presented 23th June, 1897.—Mr. Maxwell.............. Not printed.
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Return to an order of the House of Commons, dated 7th June, 1897, for a copy of the advertisement
recently published calling for tenders for the carrying of the mail between Danville, in the county
f)f Richmond and St. Camille, in the county of Wolfe, province of Quebec, and of all tenders sent
In, giving the names of the tenderers and amount of the tender in each case, the name of the
successful tenderer, and the amount at which the contract was let. Presented 28th June, 1897.—
Mr. Tves. ... ... i e e e e e, Not printed.

81a. Return to an order of the House of Comunons, dated 7th June, 1897, for copies of correspondence
and papers cancelling the contract with S. E. Turner, for carrying the mail between Tottenham
and Athlone, in the county of Simcoe, province of Ontario. Presented 28th June, 1897.— M.
Tyrwhite . ... ... e e e e e e e e Not printed.

81,

S1b. Return to an order of the House of Commons, dated 17th May, 1897, showing the different mail routes
fi-lld mail contracts now existing between the town of Annapolis Royal and the town of Liverpool,
In the counties of Annapolis and Queen’s respectively. The name of each contractor and his
bondsmen. The length of each route. The contract price, and whether daily, semi-weekly or tri-
weekly, Presented 38th June, 1897, —Mr. Mills. ... ....occoieeeeneenninnnnnnnnis Not printed.

$2. Return to an address of the Senate to his excellency the Governor General, dated 21st May, 1897, for
a copy of the resignation of S. I. Jones, ksquire, late judge of the county court of the county of
Bl“}llt, together with all correspondence with any department of the government, in reference to,
or In connection therewith ; also a copy of all petitions sent to the government praying for the
appointment of A. D. Hardy to the position made vacant by the resignation and superannuation
of the said J udge Jones. Presented 2nd June, 1897.— Hon. Sir Mackenzic Bowell. . .. Not printed.

$3. Return to an address of the Senate to his excellency the Governor General, dated 20th May, 1897,
sho.wing the names of all persons who filed claims for fishery bounty, before Stanislaus F. Perry,
acting inspector of fisheries for Prince £dward Island, up to the 20th day of April last ; also the
names of all persons who filed similar claims before James F. ‘White, bounty officer, up to the
same date, And also showing the names of all persons who received fishery bounty in the west

riding of Prince county, in the months of March and April last. Presented 25th June, 1897.—
Hon. Mr. Ferguson
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Marine and Fisheries—Marine Branch.

To His Excellency the Right Honourable SIk Joan CAMpBELL HAMILTON-GORDON, EARL,
' OF ABERDEEN, Governor General of Canada, ete., ete.

MAY 11 pLEASE Your EXOELLENOY:

I have the honour to submit herewith, for the information of Your Excellency
and the Legislature of Canada, the Twenty-Ninth Annual Report of the Department
of Marine and Fisheries, Marine Branch.

I bave the honour to be,
Your Excellency’s most obedient servant,

LOUIS HENRY DAVIES,
Minister of Marine and Fisheries.
DepartMENT OF MARINE AND FisHERIES,

Orrawa, 31st December, 1896,
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Marine and Fisheries—Marine Branch.

REPORT OF THE DEPUTY-MINISTER.

To the Honourable
Louts H. Davigs,
Minister of Marine and Fisheries.

_ Str,—I have the honour to report on the transactions of the Marine Branch of
this department for the fiscal year ended 30th June last, and to give an account of
8 portion of the business up to date.

In the appendices to this report will be found reports from the Chairman of the
Board of Steamboat Inspection, Chairman of Board of Examiners of Masters and
Mates, the reports from the Chief Engineer, the Inspectors of Live Stock Shipments,
the Director of the Meteorological ,and Magnetic Service, the Inspector of Signal
Service, and reports on the Life-boat Stations, Messenger Pigeon Service, Rewards
for Huraane Service, together with etatements of Revenue, Expenditure, Sick Mari-
Ders’ Dues, Wharfage, and Wrecks and Casualties.

. The amount expended on the various branches of the public service comprised
10 this department during the fiscal year ended 30th June last was $792,213.81.

he expenditure for civil government, including marine and fisheries, amounted to
‘62,476.73, and for civil government contingencies, $8,226.98,

The amount voted by Parliament for the various branches, not including the
departmental salaries, was $835,640.71. It will thus be seen that during the fiscul
Year the expenditure was $43,426.90 loss than the amount voted by Parliament.

The whole number of persons in the outside service of the Marine Branch at
the date of the report is 1,736.

During tho past fiscal year the expenditure for maintenance of lighthouse and
Coast service amounted to $448,395.27, and for construction of lights $17,662.28,
Otal for maintenance and construction $166,057.55, while for the previous year the -
®xpenditure for lighthouse and coast service, including construction was $475,903.22,
8howing a decrease of expenditure for the year ending 30th Juune last of $9,845.67.
he appropriation for this service was $481510, the expenditure being $15,432.45
less than the appropriation of Parliament for the fiscal year. '

LIGHTHOUSE SERVICE.

. The lighthouse service of the Dominion is divided as follows:—The Ontario
division, embracing all lights from Montreal westward to the North-west Territories ;
the Quebec division, extending below Montreal and including the River and Gulf of
St. Lawrence and Strait ot Belle Isle; the Nova Scotia division, including St. Paul's
I'}““d, Cape Breton, Sable Island and Cape Race, Newfoundland ; the New Bruns-
Wwick division, the Prince Edward Island division, and the British Columbia division,

11—1
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each-including lights within the provincial boundaries. The total number of light
statiors, light-ships and fog-alarm stations in the Dominion on the 30th of June,
1896, was 629, and lights shown 770, the number of steam-whistles and fog-horns 82,
the namber of light-keepers and engineers of fog-alarms with masters of hghbshnps,
was 710. Appendix No. 16 contains the number of stations, lights, fog-alarms and
steamers in each agency in detail.

ONTARIO LIGHTHOUSE DIVISION.

This division includes the lighthouses and other aids to navigation in that part
of the province of Quebec lying west of Montreal, all the lights in the province of
Ontario, lights above Montreal, embracing the hghte on the Ottawa River, the Great
Lakes, and some of the smaller inland lakes, as well as the lights on Lake Wmmpeg
in the province of Manitoba,

The number of lighthouses, lighted beacons and lightships maintained by the
Dominion in the Ontario division, as above described, is 232, located at 184 different
stations,

The number of light-keepers in this division paid directly by the Government
is 174, but in several cases assistants are employed by keepers, and paid by them out

of the allowance made by the Governmeat for that purpose,
‘ There are in Ontario, 2 fog whistles, 11 steam foghorns and 2 fog bells operated
by machinery, all located at light stations, as well as 5 bell buoys and 2 gas buoys.

Besides the lights maintained by this department, as above described, there are
in Ontario the following aids to navigation: 2 lights on swing bridges, a system of
hghts on the Murray Canal, maintained by the Department of Railways and Canals,
4 pairs of range lights on the Detroit and St. Clair rivers, maintained by the Amerl-
can vessel owners principally ‘interested, 13 wharf hghts maintained by the munici-
palities or corporations to which the wharfs belong, and 2 range lights maintained
by the local interests at Pine Tree harbour.,

- Bight of these last described stations are aided by this department to the extent
of being furnished with the necessary oil for their maintenance,

The lights in this division with the exception of those on the Bay of Quints,
the Ottawa River, and thesmall lakes were inspected during the months of July and
August, by Mr. Patrick Harty, Superintendent of Lights, and supplied with the
necessary stores for annual maintenance. It was found impossible, this season, to
make a regular inspection of the lights in the Ottawa River.,

NEW AIDS TO NAVIGATION,
Cabot Head Light and Fog Alarm.

Mention was made in last year’s report of the beginning ofthe erection of a light-
house and fog alarm on Cabot Head in Georgian Bay. The construction was com-
pleted early in the spring and the lighthouse and fog alarm wero pat in operation on
the 18th of May last.

The lighthouse stands on top of the oliff, about } mile eastward from the
entrance to Wingfield Basin, at the point of Cabot Head which projects farthest

north, on the ordirary course of vessels,
2
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The site is level and elevated 35 feet above water. The light building consists
of a tower and dwelling house combined, built of wood, painted white. The square
tower rigses from the east corner of the building, and is surmounted by an iron
lantern painted red. The height of the building from the ground to the vane on
the lantern is 54 feet. '

The light is a group revolving white light, showing three bright flashes with
intervals of twenty seconds between their points of greatest brilliancy, followed by
an interval of forty seconds during the greater part of which the light is obscured,
the light completing a revolution in 80 seconds, It is elevated 80 feet above the
level of the bay and should be visible 14 miles from all points of approach by water.
The illuminating apparatus is catoptric.

The fog-alarm building is located on the beach, about 200 feet eastwardly from
the lighthouse. It is a square wooden building, painted white, with duplicate horns
Projecting from a gable in the north-easterly front of the building. These horns are
elevated 20 feet above the water. '

. The fog-alarm consists of blasts of a horn operated by steam and compressed
air of 8 seconds’ duration with intervals of 40 seconds between them.

The boiler and machinery are in duplicate, so that in case of an accident hap-
Pening to one part it may be promptly replaced by its daplicate part.

The total cost of conqtruction in connection with the establishment of these
buildings has been $7,473.59.

Assumption of Port Elgin lights.

Since 1884, the municipality had maintained lights in Port Eigin Harbour,
Lake Huron, and on the opening of navigation last year the maintenance of the two
Pairs of range lights then in operation was assumed by the Government of Canads,
and Mr, Robert M. Lowry, the lightkeeper, was maintained in charge at a salary of
$60 per annum.

Light on Hilton Wharf.—An arrangement was made last season by this depart-
Tent with Mr. S. T. Bowker, owner of the wharf at Hilton, on the north coast of
8t. Joseph Island, in St. Joseph Channel, district of Algoma, Ontario, by which he
Maintains for the purposes of navigation, a light upon the wharf.

The light is a fixed white light shown from a square lantern with glass reflector,

Suspended from a pole 60 feet back from the outer end of the wharf. It is elevated

feet above -the level of the water and should be visible three miles from the
8pproaches to the wharf,

A mechanical fog-horn, worked by hand, was also supplied, and is used in
answer to signals from vessels.

Canadian Canal Sault Ste. Marie Lights.

The range lights referred to in last year’s report to mark the dredged
approaches to the new Canadian canal were duly established in position by the
canal authorities, the expense of maintenance being borne by this department.

3
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The front range light of the pair marking the approach to the canal from the
eastward is an electric red light elevated 37 feet above the level of the river and
visible 3 miles from all points of approach by water., The lantern is elevated on a
pole standing near the outer end of the Lake Superior Power Co.’s jetty, the pole
rendered more conspicuous by a target. '

The rear light is a similar light elevated 59 feet above the water and standing
1,300 feet N.W. £ N. from the front light, :

The two lights in one lead from the American channel up the middle of the
dredged approach between the red and black buoys to the piers at the east end of
the canal.

The front range light of the pair marking the approach to the canal from the
westward consists of a group of incandescent electric white lights placed in a
wooden lantern erected on top of the cribwork beacon at the turn in the west
approach to the canal, described in the above notice.

The light is elevated 39 feet above the level of the river and should be visible
up the river to Pointe aux Pins as well as into the canal.

The back light of this range is a fixed white incandescent electric light elevated
61 feet above the river, and visible to the south shore in the line of range. It is
rhown from & wooden lantern surmounting a square open framed wooden tower, the
whole painted white and 65 feet high, erected on the east oxtremity of Davignon
Point, 2,100 feet N.E.  E. from the front light, The two lights in one N.E. } E.
(N. 46° 20’ K. true) lead in from the American channel past Vidal Shoal, between
the red and black buoys, to the turn at the front light.

On the 1st September the electric are light maintained by the Department of
Railways and Canals on the upper end of the north pier of the canal, and the similar
light on the upper end of the south pier, were changed in colour from bright or
white to red, so as to more conspicuously mark the extremities of the two piere at
the western end of the canal.

The two lights changed in colour are respectively the most westerly light of
each of the two rows of arc lights illuminating the canal bank and cribwork
approaches.

Gas Buoys in Lake Erie.

The vicinity of Pelée Point, in Lake Erie, is rendered difficult of navigation,
especially for the vessels of large tonnage now navigating the great lakes, by
numerous shoals, and in compliance with urgent requéests from the vessel interesis
two gas buoys on the Pintsch system were, on the 2nd of October last, established
at critical points on this route, One of the buoys is moored in 30 feet water,
immediately south of the 20 foot patch at the south extremity of South-East shoal,
3} miles south-east by south } south from Pelée Point light.

The buoy is painted red, with the words “ South East Shoal ” in white letters
on the sides. It is surmounted by a red conical slatwork, bearing a red lantern,
from which a fixed white gas light is shown, elevated 8% feet above water, The
light should be visible four miles from sv.l‘l1 points of approach.
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. The other buoy was moored in 30 feet water off the north-east point of the
Middle Ground, west by south % south 3} miles from Pelée Point Light.

The buoy is painted black, with the words “ Middle Ground ” in white letters
on the sides. It is surmounted by u black can shaped slatwork cage, bearing a red
lantern from which an occulting white gas light is shown, elevated ‘74 feet above
f»he water. The light should be visible four miles from all points of approach. It
18 cut off automatically for a short time at intervals of about 10 seconds.

These buoys are supplied with a special make of compressed gas which is pro-
cured from the Detroit Gas Works, and oarry a sufficient quantity to burn for six
weeks without attendance. The buoys were set out and taken up in the fall by the
Dominion steamer “Potrel” and have proved a great success, That they are
8ppreciated by the owners of the large fleet passing Pelée Point is indicated by the
following extract from the Annual Report of the Lake Carriers’ Association, repre-
senting the greatest shipping interests on the great lakes :—

“ Your attention is especially called to the fact that the Canadian government
hag established two gas Euoys at Point au Pelée Passage, which have given great
Satisfaction to vessel owners. The prompt response which the Canadian authorities
made to the request of our American vessel owners for additional aids to navigation
at thig danéeroua point on the Canadian side of the international boundary lines
Where our Government was powerless Lo protect our vessels, deserves the thanks of

© association, With a comparatively small tonnage on the great lakes and with

a vast coast to light on the ocean and St. Lawrence river, where the Canadian

Mmarine interests are large, the Canadian authorities needed little urging to induce

& prompt response 1o our request for assistance on Luke Erie. This was a gracious
- 8¢t not to be forgotten.”

Spar Buoy on Grecian Shoal.

A large spar buoy was on the 2nd of October, 1896, established off Grecian
Shoal lying off Little’s Point, north-west of Colchester Reef light, Lake Erie. The
b‘foy is painted red and is moored in 20 feet of water immediately south of a spot
With 10 feet water. It was established in consequence of the tendency of vessels to
Tun Little’s Point too close aboard. Mariners have been warned that the direct
%ourge between Colchester Reef light and the United States light off Bar Point
falls over a mile to the southern end of this shoal.

The change in Buoys at mouth of River Detroit.

. The Canadian buoys on the east side of the dredge channel at the mouth of
‘ver Detroit, Lake Krie, were last season re-arranged and increased in number.
he channel has been dredged by the American Government to a width of 800
9¢t, its axis being a straight line joining Detroit River Lighthouse (American) and
18 Blanc Island Lighthouse (Canadian). :

The Canadian buoys marking the east edge of this dredged cut are now seven
z:d Wooden spars, They are situated approximately 400 feet east of the centre lin.e
the above dredged channel, and are respectively 4462, 5632, 6927 (approxi.
mately), 8221, 10,029, 11,365 and 13,625 feet above Detroit River Lighthouse. This
ast most northerly buoy is about 18,600 feet below Bois Blanc Lighthouse.
o
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CHANGES AND IMPROVEMENTS AT EXISTING STATIONS,

Ste. Placide.—Approach to Ste, Placide, Lake of Two Mountains, Ottawa River,
has always been difficult in consequence of the existence of a bar or shoal extending
roughly parallel to the shore and about a mile distant therefrom. Through this
shoal two channels, 80 to 100 feet wide have been dredged, one leading to the village
wharf N. E. by E. } E. from up stream, the other leading to the whart N. W. from
down stream. :

Two range lights have since 1874 been maintained to mark the axis of the up-
stream channel.

The front tower of this range has recently been moved to a new site at the
point where the axes of the two channels intersect, a distance of 130 feet S. W. by
W. 1 W. from its former position. 1t now stands on the beach at the inner end of the
wharf, on a eribwork block, and is 5 feet lower than in its old position, which makes
the light. 15 feet above the summer level of the lake, It is a fixed white light
strengthened by a pressed glass lens. In other respects the old range of lights has
not been changed.

In this front tower an additional light was arranged to mark the down-stream
cut, It is a fixed catoptrio light elevated 15 feet above the water, and visible two
miles, showing & narrow bright or white beam of light in the channel, with a red
sector on the upper, or port, side of the channel in entering, and a green sector on
the starboard side. To enter and keep the channel, a vessel must get the white light
open its fall brilliancy, bearing N, W. and steer directly for it, keeping the bright
light open.

To mark this lower cut in daytime a day beacon, consisting of a mast carrying
a slatted diamond-shaped target is erected on top of the bank, east of the parish
church, 340 feet N. W, from the front tower. It is painted white with a black
diamond in the middle of the slatwork, The front tower and beacon in ono N, W,
are in the alignment of the outer end of the lower dredged channel.

The cost of these changes was $100.26,

~ Arnprior Island.—The mast from which a light was shown on an islet opposite
the town of Arnprior, Chats Lake, Upper Ottawa River, has been replaced by a new
mast 10 feet higher than the old one, and the pressed lens lantern has been replaced
by a '7th order dioptric lantern.

The colour of the light has also been changed from white to red. The light in
future will be fixed red, elevated 40 fect above the ordinary level of the water, and
should be visible 8 miles from all points of approach by water.

The light was raised so that it could be visible over an intervening point up the
lake, and was changed in colour to distinguish it from the lights in the town of
Arnprior. The cost of raising the mast was $40.31 and the new lantern is worth $98,

Kingston Harbour Buoys.—On the opening of navigation in 1896 ihe three plat-
form buoys previously maintained on Penitentiary shoal, Myles shoa! and Bolivia
shoal respectively, in Kingston Harbour, Lake Ontario, were replaced by wooden
spar buoys surmounted by slat work globgs or spheres.
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The buoysare painted as heretofore, viz.,in red and black bands, and are moored
as near the middle of the shoals as possible, in 12 to 14 feet water. Vessels should
give the buoys a good berth as the shoals extend some distance.

This change in the form of the buoys was made in consequence of complaints
that large and heavy platform buoys would have proved dangerous if struck by light
draught vessels. During the summer the position of tho buoys on the harbour shoals
was surveyed and the result of the survey forwarded to the Hydrographer of the
Admiralty for insertion in the official charts,

Port Dalhousie.—In response to requests from owners of steamers entering
Port Dalhousie a large bell, furnished by the Lakeside Navigation Company, has
been attached to the platform to the range light tower near the outer end of the
East pier and is rung by hand by the light keeper as a fog signal in reply to fog
8ignals from vessels desiring to make the canal. This bell replaces the less powerful,
hand fog-horn previously used for the same purpose.

Western Islands.—In accordance with the intention expressed in last yeat’s
report the temporary illuminating apparatus of the new lighthouse on Western
Islands was replaced on the 12th of October last by a 4th order dioptric apparatus
Procured from Messrs. Chance Brothers & Co., Birmingham. The light shown from
1t is a fixed bright light varied by bright flashes at intervals of 30 seconds. It should
be visible 14 miles. The installation was made by Mr. W. H. Noble, foreman of
works, who also ereoted at the station a boathouse, a derrick for landing supplies,
and a platform extending from the landing to the several buildings, all designed to
resist the action of waves. The cost of the illuminating apparatus was $1,399.10 and
of the improvements made by Mr. Noble $307.79.

. Bamford Island.—A mechanical fog-horn, to be worked by hand, has been sup-
plied to the light station at Bamford Island, St. Joseph Channel, and will be used
t0 answer signals made by vessels. )

Raing Wharf Range.—Prior to the opening of navigation in 1896 the masts
fi *om which the range lights at Rains wharf, in the River St. Mary, Ont., are exhi-
bited, were moved to an alignment about 80 feet northwhrd of the old alignment,
so that they might be in the same alignment as the American range lights at Point
9f'Woods, and mark the axis of the channel which was widened by the United
State government.

| The front range light now stands on the shore north of Rains wharf, The
autern is elevated 21 foet above water.

. The rear light mast stands 436 feet S.E. } E. from the froat light, The lantern
18 elevated 26 foct above water.

In other respects tho range is unchanged, and the two lights in one guido
throygh Dark Hole Passage as before, :

PRINOIPAL REPAIRS TO EXISTING AIDS.

Pointe Claire.—The li ghthouse on the pier at Pointe Claire was destroyed by

F0 On the 14th Nov., 1895, from sparks from a passing steamer which got under the
sills of tho building. Fortunately the cribwork foundation had the previous year
9en replaced by a concrete pior and remained almost intact. A temporary light
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has since been maintained on the pier. The pier has been thoroughly repaired and
a new tower will be built upon it ready for navigation in the spring of 1897, The
work has been put in charge of Mr. W. H. Noble, foreman of works.

L’Orignal.—The lighthouse at 1/'Orignal, on the Ottawa River, which was an
open-framed structure built in 1871, was blown dowa in 1893, and since that time a
mast-light has been maintained. This mast-light not being sufficiently powerful or
reliable to give satisfaction, the department proposed to replace it by a light shown
from an inclosed tower and invited tenders for the necessary building in September,
1896. The lowest tender received was $799, and this being considerably above the
Chief Engineer’s estimate, the department now intend to erect the building before the
opening of navigation next year, by day’s labour, under the superintendence of Mr.
‘W. H. Noble, foreman of works,

Gibraltar Point.—Tho small vertical boiler used to operate the steam fog-horn
at Gibraltar Point station since 1886, being in bad order, was replaced last year by
a larger horizontal boiler manufactured by Messrs. Carrier, Lainé & Co., of Lévis,
under contract, for $400. The boiler was erected under the superintendence of Mr.
W. H. Noble, foreman of works, and it was necessary to enlarge the eungine
room in consequence of the difference between its size and that of the old
boiler. At the same time, the old fog bell building which had not been used for
some years, was removed and some repairs made to the verandah of the dwelling,
the whole work costing $276.81. The stone worl of the lighthouse was pointed and
whitewashed under contract by Mr, R. Clayton of Toronto, at a cost of $90.00.
The old displaced boiler was sold on the ground to the highest tenderer, for $36.00.

Port Dalhousie.—During the coming season the Department of Railways and
Canals proposes to remove the decayed eribwork top of the East pier at Port Dal-
housie, and to replace the portion above water by concrete. They have asked this
department to replace the timber block op which the outer range light stands by a
similar substantial foundation and steps have been taken to have this work com-
pleted ready for the pier work before the opening of navigation next season,

Cove Island and Mississauga Strait Fog-alarms.—For the purpose of duplicating
the fog-alarm machinery at Cove Island and Mississauga Strait stations, new boilers
have been made under contract by John Inglis & Sons of Toronto, delivered at the
stations at a cost of $1,990. These will be placed in position next year.

Lone Rock Bell Buoy.—The large ballast ball used on Lone Rock bell buoy was
found to have become detached when the buoy was raised for the winter and a new
ballast ball has been applied and the buoy repaired.

Corbay Point.—The lighthouse on Corbay Point, Batchewana Bay, Lake
Superior, was extonsively repaired, the tower, the roof and the walls of the dwelling
having been shingled and the building generally overhauled, at a cost of $484.53.
This work was done under the supervision of Mr. Noble, foreman of works.

Lamb Island.—The lighthouse and keeper's dwelling on Lamb Island, Lake
Superior, built in 1877, was found to be in a bad state of repair mainly in conse-
quonce of leakage through the outside covering, and was practically rebuilt during
the past summer, under the suporvision of Mr. Noble. The cost of this work was
8818.216, being sensibly increased in consequence of the difficulty of transporting
materials to the site and tho scarcity of wosrkmen in the locality.
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Rainy River.—The range lights established at the mouth of Rainy River, as
described in last.yeur's report, proved of great assistance in the navigation of the
Lake of the Woods, but the pile foundations were found to be unsatisfactory, espe-
cially for resisting the shove of ice which occarred in the spring. It has therefore
been decided to replace tho pile foundations by cribwork piers filled with ballast
and the work will be done by contract.

QUEBEC LIGHTHOUSE DIVISION.

The Quebec division extends from Montreal to the end of the Straits of Belle
Isle, covering a coast and river service of over 1,200 miles, comprising all the light-
houses in the Richelieu River, Lake Memphremagog, as also all the lighthouses,
lightships, gas buoys, and beacons from Montreal to Quebec; and below Quebec, all
lighthouses, lightships, gas buoys, wooden buoys, beacons and fog alarms in the
River St. Lawrence, Saguenay River, Baie des Chaleurs, Gulf of St. Lawrence, Straits
?f Belle Isle, north and west coast of Newtoundland and Labrador. This division
- 18 under the control of J. U. Gregory, agent of the Department of Marine and
Fisheries at Quebec. ‘

The agent attends to any other duties required by the department for the
Marine and Fisheries at Quebec, and is also shipping master, attends to the require-
ments ot the British Board of Trade in connection with shipwrecks and distressed
Seamen, casualties at sea, and is receiver of wrecks and supervisor of wharfingers
in the province of Quebec; as also a fisheries officer for that province.

The agent's staff at Quebec consists of Mr. L. A. Blanchet, chief clerk and
accountant, also deputy shipping master; Mr. Alphonse Hamel, clerk; Mr. N.
Fitzhenry, storekeeper, and Mr. G. D. O’Farvell, lighthouse inspector.

The workshops, in which are employed reliable and skilled workmen, are under
Mr. Ernest Roy, master carpenter, and Mr. G. Vezina, master shipsmith, and the

838 works are under Mr. G. Belanger, with such assistance as may be required from
time to time.

The steamer at the disposal of this agency during the past year was the “ Druid ™
Which supplied lights between Quebec and Father Point, and attended to gas and
other buoys, as well as beacon service below Quebec. The steamer “ Aberdeen”
Came from Halifax to supply the lights below Father Point, in the Gulf of St. Law-
Trence, Strait of Belle Isle, Anticosti, Magdalen Islands and Baie des Chaleurs. The
Service between Quebec and Montreal was by passenger boats, hired tugs or by rail.

There are in this division 154 lights at 117 stations; 8 lightships, 3 of which
are supplied with powerful steam fog whistles; 9 explosive bomb signal stations in
Connection with lights; 2 steam fog-whistles and 9 steam fog-horns; 10 gas buoys,

4 of which are supplied with bells; 140 wooden buoys not under contract, and 59
day beacons,

IMPROVEMENTS TO LIGHTS.

Isle aur Prunes—On the opening of navigation in the spring of 1896, the

Wooden lighthouse tower formerly used at Isle aux Prunes light station, was replaced

Y & skeleton steel structure, square in plan, with sloping sides, surmounted by &
9
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square galvanized iron lantern. The vane on the lantern is elevated 31 feet above
the deck of the timber work pier to which the building is bolted.

Both framework and lantern are painted red. The tower is made most conspi-
cuous as a day mark by baving a target of wooden slats aitached to the upper half
of the down-stream face. This target is painted white on both the up and down
stream faces. No change has been made in the height or character of the light.

Lavaltrie—A similar steel tower was at the same time erected in place of the
old wooden tower from which the back range light at Lavaltrie was displayed.

The framework and lantern are painted red, and the wooden slatwork target is
painted white, with a vertical red stripe down its middle.

The height and character of the light are unchanged.

PRINCIPAL REPAIRS AT EXISTING STATIONS.

The following is a statement of the more extensive repairs and improvements
made at the several stations during the past year, In addition to those mentioned,
ordinary repairs were made, supplies kept up, and painting done wherever required.

Ambherst Island—The extensive repairs begun at this station, as stated in the
previous annual report, were carried out and a new oil shed' was also built. The
work was done by carpenters sent from Quebec—and the station is now in very
good order. The total cost amounted to $592.76,

Anticosti, Heath Point.—The lower portion of the tower, lantern gallery and
windows had their clapboarding repaired, as also the refuge for the shipwrecked, and
the store-house and barn also received attention. All the repairs were performed
by workmen sent from Quobec. All the necessary painting was, however, done by
the keeper with local assistance, the department supplying all material.

Anticosti, South Point.—The tower at this station, which leaked all over, has
been made staunch, and the plaster of the ceiling which was falling off has been
repaired. Forty-five feet of the breakwalter in front of the buildings had its planking
renewed and the back filled with stone. The fog-horn building which was opening
in the centre on the top, had its stone foundation facing the beach raised and the
roof repaired. The whole work was performed by mechanics sent from Quebec.
The total cost of the repairs at this station amouuted to $353.50.

Anticosti, West Point.—Repairs were carried out to the stone and wooden break-
waters, and a small extension built to the latter. The tower and dwelling also
repaired. The whole of the work was carried out by workmen sent from Quebec at
a total cost of $1,215,80.

Belle Isle.—A new landing place was built at this station and necessary repairs
made to the buildings, at a total cost of $689.13. Tho men and material had been
sent from Quebec by the supply steamer.

Cape Salmon.—A. portion of the landing slip at this station having been carried
away by a storm, men and material were sent from Quebec to make the repairs, and
the work was attended to satisfactorily. A boat shelter was also provided at this

station. The total cost of repairs amounted to $214.10.
10
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Cape Charles.—The back light at this station was much improved by the erec-
tion of a higher pole, thus raising the lantern 10 feet. A locomotive headlight
lantern sent from the stores of the agency at Quebec was substituted for the one
formerly in use. The small building at the base of the pole was enlarged. The front
tower also received some repairs.

" Cape Despair.—A new chimney top was put on by local workmen at a cost of
.00.

Cape Gaspé—The chimney on the north-east side of tho lighthouse formed an
obstruction to the light seaward, and was consequently taken down and rebuilt on
the landward side of the building. The chimney was built by local workmen at a
total cost of $187.15. Repairs were also mado to the fence around the government
Property, at a cost of $6.00, the work being done by the keeper with local assistance.

Cape Norman.—This station being without a duplicate foghorn, a boiler was
sent down from Quebec as a spare one in case of accident.

Contreceur.—The front tower which was carried away by the ice on the 19th
April and landed in tbe middle of a field some 500 feet distant, was found not to have
been much damaged and was therefore replaced in position. It was repaired, and the
Platform was renewed. Slight repairs were also made to the metal roof and the
tower was painted by the keeper with local assistance. A new ventilator was also
Put in the back tower. The total expenditure incurred at this station was $64.61.

Egg Island.—The gallery around the lautern was renewed. The chimney was
also repaired, 200 fire-bricks having been sent from Quebec for that purpose, and &
new chimney tcp was supplied. The work was done by local workmen under the
8upervision of the keeper.

Ile & la Pierre.—The light-house on a cribwerk pier at this station was carried
?_Wify by the unusually heavy ice-shove of last spring. As the pier had reached the
iimit of the lifo of a wooden pier, and as the lighthouse was in need of extensive
repairs the loss by the accident was inconsiderable. During the season of navigation
a temporary pole light was maintained and a new pier and lighthouse are now being
b.“ilt by Mr. W. H. Noble. The wooden pier is being replaced by a concrete mono-
lith in a cylindrical steel casing.

Forteau.—Extensive repairs are required at this station and two workmen sent
from Quebec are engaged in making new floors, &c., and erecting a new coal shed to
hold 100 tons. The sum of $234.19 has been spent for lumber and other materials.

) Lark Islet.—The horizontal boilers at this station being in need of repairs 2
boiler maker was sent from Quebec. Some old and defective valves were replaced
and other steam connections renewed. An iron taunk for an additionaliwater supply
for the fog alarm was sent down by the supply steamer. The tower was painted by
the keeper with local assistance, and small repairs made to the boat. The amount
expended on these repairs was $36.90.

L'Islet Richelieu.—Considerable damage was done at this station by the ice in
t%“’ spring. The coal oil shed was completely carried away even to its stone founda-
tion, as well as the door steps and small platform. In view of the fact that the
Department of Pablic Works are dredging Barre & Boulard to the uniform depth of

the ship channel and that the new channel will necessitate a removal of this
11
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light, & temporary oil shed was erected, which can be taken down in the fall and
stored on the mainland. The cost of this work amounted to $45.60.

Lower Traverse Lightship.—This lightship underwent repairs, the cost of which
with the general outfitting amounted to $481.61,

Maguereau Point.—The foundation of the tower, which was in bad order was
repaired by a local mason. Two rooms were ceiled, and the flooring in kitchen and

passage way was renewed. This work was also done by local assistance at & total
cost of $70.90.

The Pillars.—The breakwater built at this station last year wus completed by
the keeper. Owing to the action of the sea, a displacement of the stone portion
took place, and the keeper was obliged to change the plan of the wharf, and build
it further in the gully where he keeps his boat. The landing slip, the lower end of
which was broken by tho ice last spring, and the platform and steps were also put
in good repairs. Some changes having been made in the revolving apparatus, to
give increase in speed, the machinery proved too weak for the heavy weights neces.
sury for rapid revolving and the light stopped revolving. A machinist was sent down
from Quebec scveral times to remedy the trouble, and after considerable difficulty,
the gearing was put in good working order.

The total cost of the repairs effected at this station was $531.28,

Pointe aux Citrouilles—Considerable damage was done to the lighthouse last
spring. The tower and part of the pier were carried scveral acres, The oil shed
had to be renewed aund a temporary pole erected at a cost of $41.96.

The lighthouse tower has been brought back to its old position on the pier, and
now shows a light similar in all respects to that shown before the tower was
displaced.

Point Rich.—The storehouse and barn being in very bad order, a new one is to
be erected. The building was made in Quebec, ready to bo put together at the
station by the keeper. An expenditure of $108.4G has been incurred so far for
lumber.

Red Island Lightship.—The boiler and machinery of this vessel were thoroughly
repaired last winter. Leaks at the bottom seams and in bottom of furnace were
stopped and a one-inch injector fitted in, The repairs as well as the general out-
fitting in the spring cost $725.05.

Richelieu River lights.—The stations at Ash Island, Lacolle, and north of Half-
way Point were visited by Mr. Noble this autumn, and the buildings, which required
repairs, were put in good order,

Upper Traverse Lightship.—This vessel was docked during last winter and
thoroughly caulked. Other repairs were also carried out, which, including general
spring outfitting, amotnted to the sum of $493.40.

White Island Beef Lightship.—This vessel was docked last fall to have her
bottom scraped and painted. The boiler and machinery were also extensively
rcpaired. The side valve of operating engine, the valve chest on steam cylinder of
donkey pump and three globe valves were renewed, and a new whistle pipe also
put in, The total cost of repairs and doci&2ing amounted to the sum of $1,599.85.
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FOG ALARMS, STEAM WHISTLES, COMPRESSED AIR HORNS, AND GUN COTTON
EXPLOSIVE BOMBS AND CARTRIDGES.

This very important part of the service is much interfered with by atmospheric
influences in all weather, especially in a dead calm when fogs are the most dense.

Enquiry into complaints against fog alarms not being properly attended to have
thus far resulted in establishing that there had been neither neglect nor incom-
petency on the part of the operators, but the defect was owing to the sound not
being distinguished on account of atmospheric influences, even when vessels were
but a comparatively short distance away.

BUOY BERVICE.
Gas Buoys.

The Quebec district has in operation 10 gas buoys, 4 of which are supplied
With bells operated by four hammers put in motion by the action of the waters.
Each of these buoys has the name of its respective station painted on its side.

There are two spare spherical gas buoys on the Queen’s Wharf at Quebec,
Where are also situated the gas works, supply tanks, &c.

The total cort of this service for last year amounted to $2,769.33.

Wooden, Can and Spar Buoys and Beacons,

. The buoy and beacon service under the Quebec Agency comprises all those
Bituated in the River Richelieu, Saguenay, St. Lawrence, Baie des Chaleurs, Gaspé
Coast and Magdalen Islands harbours,

The buoys in the ship channel between Quebec and Montreal are maintained
under a contract with the Sincennes-McNaughton Line,

Sote improvements in the disposition of the buoys, to suit increased widths,
eto., were made as required.

The total cost of this extensive service, including contracts for the wintering,
Tepairing, replacing, taking up and renewing buoys and beacons, for the last fiscal
year, was $3,502.69, not including the buoys between Quebec and Montreal.

The usual number of buoys and beacons were repaired, painted and renewed.

Spar Buoys.

~ The eight spar buoys to enable belated vessels to paes the eight principal points
outwards and inwards below Quebec were built as usual and placed in position
after all other buoys had been taken away for the winter. '

These buoys have now become a necessity and are much appreciated by navi-
gators,
13



60 Victoria. Sessional Papers (No. 11.) A. 1897

NOVA SCOTIA LIGHTHOUSE DIVISION.

This division, in charge of Mr. J. Parsons, agent of the department for the
province, coraprises 180 lighthouses, exhibiting 192 lights, 1 light vessel, 16 steam
fog alarms; 1 signal bomb station; 20 band fog horns; 2 fog bells; 17 antomatic
whistling buoys; 13 automatic bell bnoys; 101 iron can buoys; about 700 spar and
other small buoys; 8 stationary beacons ; 16 life-saving stations ; 3 humane establish-
ments and 4 signal stations. The steamers *“ Newfield " and “ Aberdeen” are also
under the control of this agency.

The light and fog alarm stations have been inspeoted by Mr. C. H. Hutchins,
superintendent of Lights; the boilers and machinery at the fog alarm stations, for
the most part by Mr. D. Stevens, inspector of government steamboats, and the
life-saving stations by Mr. Alfred Ogden.

CHANGES AND ALTERATIONS.
Glasgow Point.

A small tower, with keeper’s dwelling attached, has been erected at Glasgow
Point to take the place of the inferior pole light hitherto in operation at that
station, An acre of land has been acquired and enclosed with a wire paling fence.

The new tower is erected on the site of the old light mast, on the north and
west extremity of the Point, on ground about 39 feet above high water mark, It
is a aquare wooden building, painted white, surmounted by a hexagonal iron lantern
painted red, and attached to its south side is a small white wooden dwelling. The
height of the tower, from its base to the vane on the lantern, is 32 feet.

The light is fixed red, elevated 65 feet above high water mark and should be
visible 8 miles from all points of approach by water. The illuminating apparatus is
dioptrie, of the Tth order. Materials were sent by the “ Aberdeen ” and the work
done by Mr. John Chisholm, foreman of works, with local help at a cost of $1,374,38,
including $246.79 for iron lantern and $91.74 for illuminating apparatus.

Point Tupper—The tower has been extended ten feet in height in order to clear
obstructions to light on southerly bearings by the railway buildings on the point.
The tower was secured by four wire rope guys. Materials were prccured locally
and the work done under the superintendence of Mr. McLellan, who employed
local help.

Cheticamp.—A new tower was constructed on the north side of dwelling.
This was necessitated by the insecure nature of the building on which the lantern
was erected. Materials were sent by the * Aberdeen” and the work done by
Mr. John Chisholm, who employcd local workmen,

Westhaver Island Light—The light on Westhaver Island, at the enmtrance to
Mahone Harbour, Mahone Bay, Atlantic Coast of Nova Scotia, was improved by
the substitution for the mast formerly maintained, a more powerful light in an
enclosed tower.

The new tower is erected on the summit of the island, near its south-east end, on
a site about 30 feet above high water mark. It is a square wooden building painted

white, surmounted by a hexagonal iron larlx;ern painted red, and attached to its North-
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west side is a small white wooden dwelling. The height of the tower from its base
to the vane on the lantern is 27 feet.

The light is a fixed white light elevated 54 feet above high water mark, and

visible 12 miles from all points of approach. The illuminating apparatus is dioptric
of the seventh order.

The change from the mast to the tower was made on the 15th January, 1896,
Wwhen the mast was removed.

) Pictou Range Lights.—It was decided to replace the unsatisfactory mast
lights at Fraser’s Farm, entrance to Picton Harbour, by more powerful lights
§hown from enclosed towers, and plans and specifications were prepared and tenders
invited for the work. Only one tender was received amounting to $826. On the
Técommendation of the Chief Engineer this tender was not accepted, but the two
buildings were erected under the superintendence of Mr. John Chisholm, foreman
of works for the Agency, who purchased materials locally and employed local
labour. The total cost of the two towers was $660.22,

The tower in each case is a square wooden building with inclined sides, sur-
Mounted by a square wooden lantern, the whole painted white. The front range
tower stands immediately behind the site of the old front mast, 600 feet back from
the shore, on ground 49 feet above high water mark, and is 30 feet high from its
base to the vane on the lantern.

The light shown from it is a fixed red catoptric light, elevated 66 feet above

igh water mark, and should be visible 8 miles in, and over a small arc on each side
of, the line of range.

The back tower, which stands on land 46 feet above high water mark, 384 feet

-W. by W. 1 W. from the front light, is 38 feet high. From it is shown a fixed

red catoptric light elevated 78 feet above high water mark and visible 8 miles in,
and over a small arc on each side of, the line of range.

li The two lights in range are to be used as heretofore, but are more powerful and
reliable than the former lights.

Removal of Abbot Harbour Light.—In consequence of representations from the
Shermen interested, it is intended to remove the pole light on the south extsemity
of Abbot Island early in 1897 to & new site on tho main land about } mile east
of itg Present position, and at the entrance from the southward to the harbour,
30d also to extend the time during which the light will be kept in operation
:;’000\701‘ the whole fishing and lobster seasons. It is thought that in its new posi-

U3 more certain attendance will be secured.

Improvement in Carter Island Light.—On the Tth December 1896, the light shown
fom ?he lighthouse in Carter 1sland, in Lockeport Harbour, was improved by
Teplacing the catoptric apparatus formerly used and replacing it by a seventh order
d10pt?-ic apparatus manufactured by Messrs. Chance Bros. & Co., of Birmingham.
The light remains as heretofore a fixed red light elevated 66 feet above high water

mark and should be visible eight miles from all points of approach by water.
15
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Additional light on Grand Narrows bridge.

When the swing of the railway bridge over Grand Narrows, Cape Brelon, was
marked by lights and a new lighthouse established on Gillis Point, it was considered
that the lighthouse heretofore maintained at Iona, at the east end ef the bridge, was
superfluous, and the light was accordingly extinguished. Complaints having been
made by mariners that the red and green lights on the bridge swing were not suffi.
ciently conspicuous to lead to the passage in bad weather an additional fixed white
light is now exhibited by the railways management, from a lens lantern, hoisted on
an iron frame directly over the red and green lights, This light shoald be visible 7
miles from all points of approach by water,

REPAIRS AND IMPROVEMENTS,

The following repairs and improvements, in addition to ordinary and small
repairs and painting, have been made to various stations, viz,:—

EAST OF HALIFAX.

George Island.—Eight new lamps were furnished and a new boat supplied.

Meagher’s Beach.—The walls of room in keeper’s dwelling were sheathed, a new
-floor was laid, & new sink and dresser fitted in kitchen, and the building painted.

Point Tupper.—In addition to increasing the height of the tower as already
described, the keeper’s dwelling was stripped of old clapboards and shingled. The
sills and floors of porch and kitchen were renewed, and new stairs were buiit and
part of a room was lined, New storm doors to porch and cellar, new roof on passage
way from dwelling to tower. The barn had its sills, joists and floors renewed and
the roof was re-shingled. The work was all done under Mr. McLellan, the foreman
carpenter, who employed local help and procured the matcrials locally.

Petit De Grat.—A new cribwork landing slip was coustructed at this station,
and new sills placed under the lantern. A new floor was laid in kitchen, and minor
repairs done to sill and the outside of building.

Louisburg—Two new lamp fountains were supplied, the cellar wall pointed
and the plaster in two rooms was repaired.

Scattarie.—~The kitchen porch was re-shingled, two new doors fitted to dwelling
and thirteen storm sashes furnished,

Point Aconi—The breakwater of landing was repaired.

Amet Island—New blocks and fall were supplied for capstan, Tbe kitchen floor
was re-covered, the chimney was rebuilt from roof and the boat slip was repaired.

Pugwash.—A well was bored to supply fresh water.

St. Paul's Island.—A. new surf boat was supplied to main station and a small

boat to the S. W. Lights. Three new spouts were placed to superintendent’s.
dwelling.

WEST OF HALIFAX.

Sambro.—Materials were landed to repair keeper’s dwelling. Four broken panes.

o lass in lantern were replaced and all the other panes re-gazed. - ‘One beam and
16
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part of floor in lantern, one sill under old whistle house were removed and old clap-
boards removed and west end of building shingled. The chimney of dwelling was
taken down to roof and rebuilt.

Dover Harbour.—A new boathouse has been built at landing under contract by
Mr, Martin Fader, of Shad Bay, for $100. New boat farnished and two ladders for
Painting buildings.

Croucher’s Island.—The landing slip was recovered with plank, and new hinges
and a latch were fitted to boathouse doors.

Quaker Island.—The foundation walls were pointed, and 60 ft. of earthen pipe
Supplied for drain from cellar.

West Ironbound.—A new Chanteloup clock has been set up in place of the old
Worn one which was taken down and brought off for repairs. New iron blocks for
Weight chain were supplied, as also four copper smoke pipes, and two lamps were
Tepaired. A new sill was fitted under west end of store.

. La Have.—A cribwork protection wall has been built along the face of bank
in front, of lighthouse to prevent encroachment of the.sea. The structure is 100
feet long, 6 feet wide and 3 logs high, and the work was done under contract. A
18w floor was laid in cellar.

Port Mouton.—The cellar floor was concreted, and a new drain pipe laid from

cellar. The foundation walls were repaired, as also the platform, and new steps
fitted to entrance,

Barrington Lightshi’p.—-The vessel was taken off her station and hauled ashore

to have her bottom cleaned and painted, and top sides and deck canlked. A new

08t and a caboose stove were supplied. A new bolt to pump was furnished. A
Small schooner was hired to take her place while off the station.

Bon Portage.—New sills were placed under the oil store, and new doors to
+ cellar and lock to store at landing.

Fish Island.—The oil store was shingled on four sides, and side of rouf was

Te-shingled. An addition for kitchen 18 x 15 feet has been built on east side of
dwelling,

Sissiboo.—Four sills, part of studs, one beam and part of two corner posts were
Yenewed ; two sides of tower were roboarded, old clapboards stripped off and shingled
all over, New steps were placed to entrance door, and one broken pane of glass in
]antern was replaced. The foundation wall was repaired and the building painted.

he work was done under Mr. McLellan, who employed local help.

Isle Haute.—Twenty dollars were expended in repairing roof from landing to

lighthouse. The plaster in rooms was repaired and the cistern in cellar re-coated
With cement,

Kingsport.—Two of the wooden corner posts of lantern, which obstructed the
ight seaward, were removed and replaced with iron, which also changed the size of
glass to larger dimensions. The glass panels in entrance door were replaced.

Hand fog-horns have been placed at the following additional light stations in
this agency, viz, : Canso Harbour, Marache Point, Arichat, Jerseyman Island, Quak'er
Island, anq will be sounded by the keepers during thick and foggy weather, in
answer to signals from vessels. '

11—2
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FOG-ALARMS,

Mauger's Beach.—The exhaust pipe box was repaired and refitted and the water
conductors around tower were repaired.

Scattarie.—A new boiler was placed in the whistle house, the old one having
been condemned. The old corrugated galvanized iron roofing has been stripped off,
and the roof recovered with McAvity’s spark proof felt. The walls of building were
stripped of clapboard and shingled. The engine room was lined with 3 inch spruce
sheathing and the floor concreted. A new time-piece was supplied to the engine
room, and the conduciors and spouts leading to cistern renewed.

Cranberry Head.—The boiler was retubed.

St. Paul's Island.—The old boiler being considered unreliable, a new one is in
course of construction by Messrs, Matheson of New Glasgow, under contract for
$952.00. When finished it will be sent to the station and set up alongside the old
one; tho latter will then undergo repairs and be used as a duplicate. New brasses
were fitted to crank shaft and a new pipe to reservoir.

Cape Race.—200 new tubes were supplied for boiler and a new set of furnace
bars. The old Crosby automatic machine has been brought off and a new one set
up in its place,

Chebucto Head.—The seams and legs of the boiler were caulked and cement
placed around legs inside. New steam pipe was fitted to connect both boilers with
the Crosby machine. Two new globe valves were fitted,

Seal Island.—Guy rods were fitted to plates in coal shed to prevent building
from spreading.

Yarmouth.—Set of grate bars furnished and new pipe fitted to injector. New
whistle pipes fitted to change position of whistle,

Brier Island.—On the 28th March last, the old whistle house was completely
destroyed by fire, which was probably originated by the fire under furnace coming
in contact with the wooden beams of floor. The boiler was damaged, fittings nearly
all destroyed and the donkey pump rendered useless. Immediate steps were taken
to re-erect the oid boiler, and a temporary shed was erected and the alarm put in
operation again on the Ist day of May. It has been determined to make this im-
portant station first-class in every respect. Plans and specifications have been
prepared for a new building, and a new boiler is being built by Messrs. Matheson,
of New Glasgow. When ready, the new boiler will be sent to the station and set
up alongside the old one, so that in future, thers will be no occasion to stop opera-
tions, pending repairs. It is proposed to erect the new building by day's labour
during the coming season.

Cape D’Or.—The new boiler sent last year has been put in position and is now
in use,

Sable Island.—The telephone was put in good repair during July and August,
mostly by the labour of the staff. ’

The locusts on the island devoured much of the vegetation, and 50 tons of hay
was sent to Lthe stations in the autumn to carry over the cattle and the wild ponies

through the winter. s
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In the spring only four ponies were reported as having died since the autumn,

The six pony shelters built in localities where the ponies are likely to congre-
gate in stormy weather are great protection—the racks at these shelters are kepu
supplied with hay.

Wild horses.—One hundred and sixteen ponies were shipped off the island and
8old, at Halifax.

Cranberries.—Only two or three barrels gathered and brought to Halifax.

The Chief Signal Station.

At Halifax Citadel and Camperdown.—At the latter place a new signal staff was
erected larger than the old one, and with better appliances. Some repairs to the
8taff and yards at the citadel and the usual quantity of bunting for new flags consti-
tute our chief expenditure.

The old code of signals has been changed and greatly simplified by Captain H.
V. Kent, R.E,, Superintendent of Signals.

This new code has been printed and a lithograph of the chart made which
?hOWs the signals for warships, mail and other steamboats, government ships enter-
1ng Halifax Harbour, as well as for sailing vessels of all grades both by day and by
night, A classified return of ships signalled at Halifux for the yeur shows 2,230 as
against 2,078 for the preceding twelve months, a gain of 152,

Beacons in Atlantic Cove, St. Paul's Island.

A tidal gauge house, painted white, erected about 40 feet above high water
mark in the bight of Atlantic Cove, St. Paul’s Island, in the entrance to the Gulf of
St. Lawrence, now forms a conspicuous land mark on the coast of the island.

A circular white beacon has been placed on the side of the hill above the
gauge ; these two objects in line, bearing N. W. 1 N. lead clear to the southward of
“ Big Dick,” a dangerous detached rock on which the sea breaks very heavily off
the north-east horn of the cove.

The above alignment affords a good guide to vessels anchoring off the cove in
15 fathoms.

BUOY SERVICE,
Additional Buoys.

A spar buoy painted white, to be maintained throughout each season of naviga-
tion, was piaced on the eastern extremity of the shoal near the government wharf
t?‘af» exists in the cove between Cossett Point and McAdam Point on the north
side of Bast Bay, Big Bras d'Or Lake, in the county of Cape Breton, to render the
approach to the wharf safer,

A wooden spar-buoy was established to mark the western extremity of the one-
fathom patch between Cossett Point and McAdam Point, on the north side of East
Bay, Big Bras a’Or Lake.

This buoy, which is painted red, will be maintained throughout each season of
Davigation,
19
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A wooden gpar-buoy painted black is moored in five fathoms water, on the
eastern edge of Purcell Cove Shoal, which lies on the western side of the entrance to
the North-west Arm, Halifax Harbour.

A red iron can-buoy was on the 13th May last established on the south side of
Pollock Shoal, lying south of Point Enragé, in the county of Lunenburg, on the
southern coast of Nova Scotia, and is moored in 7 fathoms water about 4 mile south
of the extremity of Point Enragé.

The red spar-buoy heretofore marking the eastern extremity of ¢ The Bar” or
shoal extending about 2% miles easterly from Carey Point, on the northern side of
the entrance to Great Bras d’Or, has been replaced by an iron can-buoy painted red.

A red wooden spar-buoy has been moored on the south edge of the shoal
midway between the iron can-buoy and Carey Point light.

The black cask-buoy marking the position of the ballast ground off Tidnish,
N. 8., in Bay Verte, between the counties of Cumberland, N. S., and Westmoreland,
N. B., was moored last spring in a new position, ¥ mile N.W, from the entrance
channel to the ship railway dock, and any vessels discharging ballast in Tidnish
Harbour must discharge it between the buoy described and Tiduish Head. No
ballast is on any account to be discharged to the eastward of the buoy.

Four spar-buoys have been placed at intervals between Thrum Cap Shoal and
the Eastern Passage, at a distance of 3,000 yards from thestop butts of the Government
Rifle Range on McNab's Island, Halifax Harbour, to mark the extreme limits of the
danger zone, owing to the annual target practice of the troops on the island. These
spars were painted red and are surmounted by cross heads painted red and white,

On the 10th July, 1896, a number of submarine mines were laid off George’s
Island, Halifax Harbour, and the dangerous area was marked by buoys consisting
of green barrels with the word *“Torpedo” painted on them in white letters, and
vessels were accordingly warned not to anchor or pass within the area so buoyed,
and these buoys were to be left out until the 31st December, 1896.

It has been decided to reserve the area containing these mines permanently for
submarine mining purposes, and it is not to be encroached on by vessels,

An iron can-buoy painted black with ““ Point Aceni” in white letters on top, was
established on Point Aconi Shoals, in the county of Victoria, on the eastern coast of
the Island of Cape Breton, on the 15th July, 1896.

The buoy is moored in 7 fathoms water § mile E. by N. 4 N, from the extreme
of Point Aconi.

St. Johu's Ledge bell-buoy, marking the ledge, near Pubnico, in the Bay of
Chaleurs, which went adrift or sank at its moorings in April last, was replaced by a
new buoy on the 2nd May last.

The automatic whlstlmg-buoy maintained on the Lurcher Shoal, in the Bay of
Fundy, off the coast of Yarmouth County, was incorrectly described in the Canadian
List of Lights and Fog Signals. It is painted in red and black horizontal bands,

with “Lurcher Shoal” in white letters, It is surmounted by a 10-inch whistle.
20
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Roaring Bull Can Buoy.

The buoy was removed by the “ Lansdowne,” and replaced by another one in
November, 1895, ard also in May, 1896. '

Trinity Ledge Bell Buoy.

This buoy was removed by the steamer “ Lansdowne ” in November, 1895, and
also in J une, 1896,

Yarmouth Buoys.

) These buoys were looked after by the steamer “ Lansdowne ” and are removed
wice a year. The buoys were out of position in April last, and were replaced in
Proper position by the * Aberdeen.”

Blond Rock Automatic Buoy.

The buoy at this place broke from its moorings on or about the 22nd of Nov-
eml?el‘; 1895, and was picked up by the schooner “Speculator,” Captain McDonald.
O_ng to the difficulty of holding a buoy at this place, for any length of time, it is
lifted now every three months.

NEW BRUNSWICK LIGHTHOUSE DIVISION.

This division comprises all the lighthouses and other aids to navigation within
the boundaries of this province, both on the Bay of Fundy and on the Gulf of St.
Lawrence side. The large buoys maintained by the government on the Nova Scotia
Coast of the Bay of Fundy are also attended to by the steamer “Lansdowne” under the

direction of the New Brunswick agent but are otherwise under the control of the
ova Scotia agent.

This division is under the charge of Mr. F.J. Harding, agent of the department
3t 8t. John, N.B,, throughout this division.

The lights, &c., were inspected by Mr. John Kelly, inspector of lights.
There are in this agency, 120 lighthouses, 1 lightsliip and 12 steam fog alarms.

f The number of keepers and engineers in counnection with the lighthouses and
Og-alarms is as follows:—86 lightkeepers, 7 lightkeepers and engineers of fog-
alarms, 5 engineers and 5 assistant engineers—in all 103 persons.

NEW AIDS TO NAVIGATION AND IMPROVEMENTS IN EXISTING AIDS.
Green Head, St. John River.

A. Dew lighthouse has been erected at Green Head, 24 feot east of the site formerly
Otoupied by the old light on a mast, which is now discontinued.

The lighthouse is & white, square wooden building 50 feet high, situated .105
o6t above high water mark. The illuminating apparatus is dioptric, the light be.mg
fXOd White, elevated 150 feet above the surface of the water and visible 10 miles

Tom g} points of approach by water.
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The work was done under contract by Mr. G. W. Palmer, the lowest bidder,
his contract price being $579.

Change in Lighthouse at Palmer's Landing.

A lighthouse tower was erected on the new government wharfat Palmer’s
Landing, on the River St. John, and the light put in operation on the 6th August,
1895.

The tower stands near the end of the pier, 1,200 feet north from the position of
the temporary light on the old pier.

The tower is a white, square, wooden building, 28 feet high from the base to the
vane on the lantern. The deck of the whart is 13 feet above low water.

The illuminating apparatus is dioptric and the light is fixed white, elevated 34
feet above high water mark, and is visible 11 miles from all points of approach.

The work of erecting the new building was done under contract by Messrs G
W. and B. R. Palmer, the lowest tenders being $249.

A temporary light on the old wharf was discontinued when this light was
put in operation.

Reed's Point Beacon Lights.

The luminant in the three lights shown from a lamp post- on Reed’s Point in
the city of St. John, N.B., has been changed from gas to electricity. A 64-candle
power incandescent lamp has been placed in each of the three street lanterns here-
tofore used. In case of any accident happening to the electric supply, illumination
by gas will be temporarily resumed.

The lights have given good satisfaction since the change. The cost of main-
taining these lights is $115.00 per annum.

Shediac Harbour Range Lights.

The positions of the range lights on Pointe du Chéne wharf have been changed
to suit a change in the channel, caused by recent dredging,.

The front range light, mast and shed, have been moved from the position on
the extremity of Point du Chéne North Railway wharf to the north-west corner of
the government breakwater, a distance of 358 feet N, E. 8 N. from the former
position, and the back range light mast and shed on the extremity of the South

Railway Wharf, moved 23} feet S. E. § E., or at right angles to the line of range,
from the former position.

The southern building was raised some 2 feet 6 inches, and the northern was

raised about 3 feet, and a new foundation, as also an-ice break, built to protect them
from the ice flow.

Two new range lights were erected during the year, on lands owned by Jude
Landry and Thaddy Gould, about a mile and a half from Point du Chéne Wharf
towards Cape Brulé,
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On vessels crossing the range of these new lights, it is safe to stand in towards
the Shediac Island Beacons, to clear the Zephyr Rock, which was the object in
Placing them there,

The masts and sheds at the base were built, by Dossity White, at a cost of $63.

Change in Front Range Light at Neguac.—The front range light at Neguac
Wharf wag removed from the mast and shed on the north-west of the old block at
the outer end of the public wharf to a new mast and shed erected beside the roadway
of the wha,f 45 fect south-west from the old one,

The light is shown from a height of 25 feet above high water mark.

Range Light at Neguac Grully.

Owing to the shifting of the channel at Neguace Guily, it was found desirable

to re-light the former front range light, which was discontinued in 1894, on the 28th
October, 1896,

It is a fixed red light, hoisted on a mast, with a white shed at its base. The

‘“uﬂlinating apparatus is caloptrie,

. The mast stands 900 feet south by west from the main light and the alignment
tglllldes to the buoy marking the crossing of the outer bar, also gives the middle of
® channel and clears south and north bars.

Change in arrangement of Lights at North Tracadie Gully.

The channel over the bar at North Tracadie Gully which was indicated by
range lights on the south side of the gully, made south last summer to such on

etxltent that it was necessary to remove the range light to the north side of the
Channe],

Lo The main light is now established in a cribwork block on a low sand flat about
1200 feet inside the north beach and the front light mast and shed on piles 203 feet

S.41° B, from the main light. The two lights in one lead over the bar at the
best, crossing, ‘

South Tracadie Gully.

. _ The channel over the bar at South Tracadic Gully has been changed by the
Ction of the sea and is about 300 feet south of its former position.

o As the range lights could not be placed so that they would lead through the new
w annel, the outer range light huas been extinguished and the fixed red light which
a5 formerly the back range light continues to be maintained as a coast light.

. The outer end of the government wharf at Hillsborough, on the Petitcodiac
1Ver, was so badly damaged that the small frame lighthouse tower upon it could
10 longer be uged. :

The fixed white light shown therefrom has in consequence been discontinued.
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CHANGE IN COLOURS OF HARBOUR LIGHTS AT ST. JOHN.

On the 1st May, 1896, the beacon light on the point of the bar, on the west side
of the channel in St. John Harbour, was changed from fixed white to fixed red,
and the light on the end of the government breakwater at Negro Point was changed
from fixed red to fixed white.

In other respects, the lights remained unaltered.

This change was made owing to the difficulty of distinguishing the beacon
light from the electric lights about the city of St. John.

REPAIRS TO EXISTING STATIONS,
St. John Beacon Light.

The southern side of the roof of the dwelling was re-shingled ; new lead placed
in the angle of roof ; a number of planks were also placed in the block and a few
planks on the deck.

Beaver Harbour Light.

»Two of the reflectors in use and two extra reflectors were re-silvered at this
station at a cost of $30. The lamps were repaired at a cost of 30,

Repairs amounting to $26.88 were also made during the year,

*Big Duck Island Fog-alarm,

A new boiler was placed at this station in June last. It was made by Messrs.
Carrier, Lainé & Co., at a cost of $1,386.17. A new set of tubes was put in old boiler
in January last.

A small addition was attached to dwelling house for keeper, 21 feet with 16

feet posts, pitched roof, shingled and plastered, two stories high, and contammg
rooms, at a cost of $400,

Bliss Island Light.

The lantern and deck were painted. The chimneys in dwelling were re-topped
and one of the ceilings in dwelling plastered.

Cape Enragé Fog-alarm and Light.

The pump was repaired. A new roof has been put on north side of the barn,
the same having been blown off in a heavy gale.

Cape Jourimain Light,

The clockwork has been repaired by Mr. Alfred Thériault, who was sent from
Ottawa. The lantern was also painted.

Cassie’s Point Light

The clockwork of revolving light has been repaired and all made good by Mr.
Alfred Thériault.
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Escuminac Light and Fog-alarm.

Considerable repairs were made to the tower, it having been found to be rotten.
Five pieces of timber 4 feet long, 14 inches square were placed in the tower,
8180 two pieces of new sills, and the building was thoroughly painted.
The fog-alarm station was re-shingled and painted outside.
” hTse barns and outhouses were re-shingled, thoroughly repaired and white-
ashed,

- An iron pipe 2} inches was laid further up the marsh, some 120 feet, in order to

m“‘iﬁ the supply to the reservoir more complete, the engineer doing most of the
Work,

Gannet Rock Light.

Two new ladders were placed on the western side, and a small blacksmith shop
17 feet square built.

f The buildiug for the electrical battery being found too small, it was enlarged
our feet each way. The platform around the dwelling was also enlarged, by building
an abutment 32 ft, by 27 ft. and planked over with two-inch spruoce deals.

The dwelling had new floorslaid, in two of the rooms the ceilings were sheathed
and repairs made on two of the tower rooms.

The tramway was replanked and vew railing was partly built around the plat-

form, 1pe stonework was pointed up, and all the buildings whitewashed.

Goose Lake Light.

The revolving apparatus was overhauled by Mr. A, Thériault of Ottawa. Anew
Canvas deck was placed on lantern landing. A new floor was laid in dwelling. The
yard and adjoining buildings were bushed to keep sand from blowing away and
Undermining the buildings.

Grand Harbour Light.

The stone walls of the building were found to be much decayed and broken and
Were repaired by Robert Bell, the cost for labour, three casks of cement being used
' the repairs, was $21.75.

Grand Manan Fog-alarm Station,

) A new set of tubes was placed in large boiler. The reservoir at the fog station
8 also that at the dwelling house have been renewea with brick. The work was
Performed by Robert Bell, the cost of mason and helpers amounting to $51.25.

A new wooden spout was placed around the dweliing.
Hay Island Light,

310029%‘” dwelling for the keeper has been erected at this station at a cost of

d The building is 20 feet by 14 feet with 8 ft, posts and pitch roof. The work was
one by the keeper.
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Head Harbour Light and Fog-alarm.

The wooden tramway at the light station carried away by the storm last fall’
was repaired by the keeper and his assistant, the labour costing $10.00 The boat-
house on the wharf was removed some 20 feet and placed in a more secure position,
One tier of timber was placed on same and the planking renewed with two-inch
spruce planks, and the stairs leading up to the same repaired.

The tramway at the fog-alarm station had for scme 94 feet been carried away.
The keeper and his assistant renewed it at a cost of $10. The boathouse was carried
away from the posts, and new posts had to be put in, as also one sill. The roof was
shingled in part, and the old shingles renailed. The material for thete repairs was
on hand.

New timber and planking were laid on the wharf and breakwater, and new
ballast placed therein to make them more substantial.

New tubes were placed in one of the boilers.

A new coal shed, 20 by 16 feet, with 12 ft. posts was built,

All'the work at this station was performed by the keeper and his assistant.

Lightship « Jennie” Miramichi Bay.

This vessel was puinted red from rail to water-line, and the inside of bulwarks
painted white, as also the boat’s masts. The house had two coats of white paint.

The bottom was scraped and caulked where necessary and then painted with
copper paint. New water ways, fifty feet long were placed on the port side. Fifteen
fathoms of chain was supplied and twenty fathoms of rope for lantern halyards.
Four new lanterns were supplied the ship.

Machias Seal Island Light and Fog-;llarm.

The old tramway made of 8 by 10 inch timber with cross pieces every 6 feet
having been carried away during the winter, an iron tramway was built, 210 feet
long, with a width of 5 feet 1 inch between the rails, and 42 clasps 51 inches wide
rivetted with six § bolts in each clasp, and bolts in rock of various sizes and lengths
with eyes on end to receive the clasps. The whole cost of the work was $558.41.
The work was all done by day’s work under the supervision of the inspector of
lights. A blacksmith shop was built at the station 18 feet by 13 feet for doing the
work.,

The western lighthouse tower had two knees placed on inside of southern face,
and a part of the floor was also renewed. The porch received new sills and floor,

The engine house had new sills placed under the door and cap. One of the
reservoirs was deepened. The machinery was repaired, cleaned and painted. The
dwelling was repaired and a new drain was laid from the dwelling to the bank-
About 36 rods of new fencing was erected, and the barn was re-shingled. A new
boat was also furnished at a cost of $50.

Miscoy Fog-alarm and Light.

The revolving apparatus was repaired by Mr. Thériault, of Ottawa,
One new sill was placed under the coal shed, and new blocking placed under

the sills.
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Partridge Island Light, Signal Station and Fog-alarm.

At the lighthouse a new floor of spruce planed boards waslaid, and an oil rack
and coal bin made,

At the signal station the old railing and piatform around the flag staff was re-
moved. A new platform 10 ft. long by 6 ft. wide and 7 ft. high above the ground
Wwas rebuailt, fastening it to sides of signal station with scantling and deal, and a
board floor laid and o railing put around same,

At the dwelling a new floor of spruce planed boards was laid in kitchen and
sheating placed around the walls, Made & drain from kitchen sink to bank, and

removed rock from side of roadway to allow team to pass. The whole cost including
stock and labour, amounted to $185.57.

At the fog-alarm, removed the railing on the top of the roof of the engine
h°“5_e, covered the hip of same with zine 7 inches wide and 60 feet in length,
repaired the lead flashings around steam pipe on roof leading to whistle, and new

Coverings to hatchway in roof of building, with the hanging of four new doors lead-
1ng to the boiler room,

Built new shed 12 by 18 feet at opening of large door of boiler room.

A new boiler was placed this year by Messrs. D. McLachlan & Sons, boiler
makerg, :
Removed the old covering and sides of the reservoir at the whistle house, and
ed 6 new stringers 27 feet long 8 by 7T inches; removed the earth to receive the
8ame op bank, and covered it with 2,000 feet of 3-inch spruce deal.

All the buildings were painted.

plac

Passamaquoddy Bay Light.

The stairs at the landing having been carried away during last winter, new
0 ladders were built 27 feet long 3 feet 1 inch wide, with iron sides 5% inches
thick, with steps in same to the first landing, securely bolted and fastened to the
block ; and then, procecding to the upper landing, had an iron ladder from upper to
lower landing. The deck was newly planked and a new railing placed around same-

Iron hand-rails wers placed on the ladders. The carpenter work was all done by
the keeper,

iron

The block trestle-work and all the rooms in the dwelling house were white-
Washed and two rooms papered.
, Pea Point Light.
Two of the reflectors were re-silvered.
The cellar floor was cemented and a drain made from cellar,
Point Lepreau Fog-alarm.

The boilers and machinery have been thoroughly overhauled.

Pokemouche Light.

New sills were placed on the range light and the walk replanked, and a new

railing placed on same.
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Quaco fog alarm and light.

The roof of the dweliing house has been partly shingled and new lead laid in
the gutter. The lead on the lantern has been raised and replaced partly with new
lead.

The dwelling house and the lighthouse have been painted. The roof of the lan-
tern was repaired at a cost of $36.45.

The fog-alarm has been painted. A new boiler made by Carrier, Lainé & Co.
of Quebec, has been placed in this station. 20 new tubes have been placed in the
old boiler.

The floor of the landing of the derrick has been relaid with new muterial, the
deals and one of the davits being replaced. A new pair of ladders was placed from
lower to upper landing,

A new coal shed was built at a cost of $65,

South-west Head Light.

The sum of $25 was paid for the repairing of the road leading to the station from
Seal Cove. '

A now top or inside covering of jron was placed on inside of the top of lantern
by Mr. Gideon Hevenor. The flag pole was destroyed during a storm and $10 was
allowed for repairing it.

Five new lantern glasses were placed in lantern, A new platform was laid in
front of premises and new steps leading to dwelling ; also a new floor in the barn.

Spruce Point Light.

This station has been painted and new canvas placed on roof of tower. The
bridge leading to the light has been put in good repair,

Swallow Tail Light.

A new pump was supplied and placed in kitchen of the dwelling house. New
planking has been placed around the premises, also new water spouts made, and
new sills on southern and western sides of building.

The traiaway has been repaired, new sills 8 by 6 inches, and new deals laid to
the derrick platform for a distance of about 100 feet.

New sills and posts have been placed under the boathouse. The cost of the
above repairs was $88.50 on labour and $51.54 for lumber,

In addition to these repairs, ordinary repairs and replacing of supplies were
made and painting done wherever required.

Buoy SERVICE.

The buoys in the several ports under the control of the New Brunswick agency
have been very satisfactorily maintained, the work in most all the ports being done
by contract, under the supervision of the harbour masters,

The coast buoys of both the Nova Scotia and New Brunswick districts were

attended to by the steamer  Lansdowne ",
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List of Coast Buoys.

‘Blond Rock. ....... ........ Automatic. ............ Nova Scotia.......... Black.

John’s Ledge....c...ooeeeoe . Belleverevuancenene e, . do  rerenees Red.

Ol Woman............. AN vt do  ..eeeeen. Red.

Old Man.....oooioiviicee . COD e e e do . eeensee. Black,

Pease’s Ledge...............Can0. oerr. weverenenn, Ao seeeeenen Red.

Yarmouth Fairway, S. W.Automatic ............ do «eees 2o Black and White.
Yarmouth Fairway, N. W.Automatic . .......... do «eerieeee.Red,

Yarmouth Fairway ........ D57.)) S do vesreene.Red,

Ro.aring Ball................ Can.coevent viner ceenen do B - 7' N

Trinity Rock................. Bell.... cvr veveniniianen do ... Red.

North-west Ledge.......... B 7Y | D do eeeeen Red and Black.
Chebogue................ ... Calueeeeners vereeeenenn do < ereereen Black.

SO‘.lth Wolf...................Automatic...... ......New Brunswick.....Black.

Po‘}lt Lepreaux. ...........Automatic ............ do - .....Black and White.
Split Rock............ ........Automatic..... ...... do .....Black.

Black Point, ... ............ Automatic............. do .....Black.

Partridge Tsland...... ..... Bell Boat..... + - ... do .....Black.

Quaco Reef .....peervreeBelloooreas cevee e en et do .....Black.

Quaco Ledge............... 73 | I do .....Red.

Quaco Shogl ... ... Coeereen Clllueenienn cevevennns do ... Red.

Bell Buoy Boat off Partridge Island.

The bell buoy boat was brought up to St, John, in November last for repairs,

and a bel] buoy of the Trinity pattern anchored off Partridge Island in its place.

on _The buoy was found to be in a very bad state, and only such repairs were made
1 to make it last another six months, when it will be given a good overhauling.

Black Point Automatic Buoy.

This buoy was removed and replaced by the steamer “ Lansdowne” in the fall

°f'1895, and on the 3rd June, 1896, the buoy was scraped and painted and the moor.
Ings overhauled, .

Belle Isle Buoys.

. Two spar buoys and two barrel buoys are maintained in the Belle Isle Bay by
*» G. W. Palmer, under contract. The amount of the contract is $45 per annum,
3nd expires 1st May next.

One cask buoy and fourteen bush buoys are also maintained by Mr. Israel
Obles, at this place, at & cost of $20 per annum,

Buctouche Buoys.

M. Jacob Babineau who had the contract for placing fifteen buoys left the coun-
try last full,  The buoys were placed this spring under the supervision of Mr. John
mith, Mr. Babineau’s sureties having authorized him to have the work performed.
© awount of contract is $42.
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Mr. Frank LeBlanc’s contract, amounting to $18 per annum, for placing and
maintaining about 200 bushes from the bridge at St, Mary’s expires on the 28th of
June, 1898.

Bathurst Buoys.

Mr.E.D. Chase is the contractor for maintaining twenty-five buoys at this place
for the sum of $150 per annum.

The work has been satisfactorily performed. The contract expires op the 1stof
May, 1897.

Beaver and Black’s Harbour Buoys.

Nine buoys are maintained at these places by Mr. Philip Huatten at a cost of
$120 per annum. The contract expires on the 1st May, 1898,

Bay du Vin Buoys.

Mr. F. B. Williston maintains four spar buoys at this place, at a cost of $15 per
annum, his contract expires on the 13th of April, 1897,

Bay Verte Buoys.

Mr. Jared S, Silliker is the contractor for maintaining five cask buoys and
twenty-five small spar buoys. The amount paid the contractor is $19 per annum.
The contract expires on the 13th May, 1898,

Chebogue Ledge Can Buoy.

The buoy and moorings were overhauled by the steamer ““ Lansdowne ” on the
30th of November, 1895, and on the 20th May, 1896,

Jemseg Buoys.

Mr, Joshua Colwell who had the contract for this district having left the coun-
try, his contract was cancelled on the 22nd of April last and the Work of staking
the dredge track this season was done under the supervision of the inspector of
lights,

Careful attention to replacing the bushes from time to time is required as the
track is quite narrow, and bushes and stakes are taken out daily by the rafts, making
it nocessary to replace them immediately.

- Lepreaux Automatic Buoy.

This buoy is removed twice a year by the steamer * Lansdowne.” It was
removed on the 23rd of May last and another buoy with new moorings anchored in
in its place.

Old Proprietor Spindle.

An iron spindle marks this dangerous place in the Bay of Fundy.
The American (four-masted) schooner “Gypsum Prince ” became a total wreck

by striking this ledge.
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Quaco Buoys.

Three buoys are maintained at this place, two bell and one can buoy. They are

lifted every fall, about the 1st December and replaced in the spring about the 1st
pril.

The work is done by the steamer “ Liansdowne.”

Richibucto Buoys.

A contract was entered into on the 24th April, 1896, for three years with James
- Legoof for maintaining 28 buoys at this place for the sum of $200 per annum.

- Mr. James Lawson is the contractor for maintaining 30 buoys from Brown’s
ar

d to Kingston Bridge. The amount of the contract is $90 per annum, and expires
28th April, 1899.

Shediac Buoys.

The work of maintaining the buoys at this place is done under the direction of
the harbour master, Mr. D, P. White’s contract expiring in May, 1894.

Split Rock Automatic Buoys.

This buoy is removed ever5; fall and spring by the steamer % Lansdowne,” and
another buoy moored in its place,

Southern Wolf Automatic Buoy.

This buoy was removed last fall and this spring by the © Lansdowne,” and
nother buoy anchored in its place.

The work in connection with the bunoys at Caraquette, Cocagne, Head Harbour,
Da]housie, Grand Manan, Grande Anse, Grindstone Island, Kouchibouguac, Letéte,
usquash River, Miramichi River, Magaguadavic, Neguac, Napan, Oromocto, Petit
ocher, Pjsarinco, Pokemouche, St. John River, Shippegan, St. Andrews, Ste. Croix
River, Big Shemogue, Little Shemogue, North and South Tracadie, Washademoak
Lake, West Isles and Tynemouth, was all done under contract. ‘

PRINCE EDWARD ISLAND LIGHTHOUSE DIVISION.

This division is under the charge of Mr. Artemus Lord, who is agent of the

aegartment at Charlottetown, assisted by Mr. Milton Walsh as foreman of works
1 warehouseman,

There are in this division 56 lights and 35 stations and 1steam fog-horn under the
. 80 of 41 keepers. There are 3 automatic whistling buoys and 1 bell buoy. The
ma‘]?r’ty of the lights are situated on headlands and serve the general purposes of
bavigation, the remainder being harbour lights intended particular ly for the benefit
of ﬁsherme", 35 harbours in this province are buoyed by the department under con-

tract; the buoys being under the general supervision of the agent.
81
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The work of special inspection and supply of the several lighthouses was done
by the agent by the aid of the government schooner ¢ Prince Edward ” who on one
of his trips was accompanied by Mr. W. P. Anderson, chief engineer of the depart-
ment,

All the minor repairs and renewing of supplies were done as required at the
several stations and the usual painting of the buildings was carried out.

Souris East Breakwater Light,

During a heavy south-west gale in the autumn of 1895, the mast light on the end
of the breakwater was carried away, the mast broken, shed demolished and lantern
destroyed. On the 4th May last a small light on a low mast was put in operation,
but as soon as the new block now being built at the outer end of the breakwater is
finished, a more permanent and satisfactory light will be established.

St. Peter's Harbour Lights.

During the past summer the front range light on the government wharf or
breakwater was moved from the outer end 18 feet south-westwardly, or shoreward.
The outer end of the sloping nose projects into the harbour 40 feet beyond the middle
of the tower. '

The back range tower was moved north-westwardly along the'flat sand beach,
and now stands 1,458 feet S, by W. from the front light. In other respects, the two
lights have not been changed.

The work of removal was done by Mr. Sennott at a cost of $70,

Savage Harbour.
The inner range was renewed, the cost for repairs amounting to $44.45

Summerside Harbour.

The range light in Summerside Harbour put in operation on the 5th September,
1895, was erected, under the personal supervision of Mr. M. Walsh, by day’s work, at
a total cost of $225, and considering the height, character of the work and material,
it has cost less than others which have been erected by contract. This light,
which is fixed red forms a back range for the Summerside wharf light and was
erected principally for the use of the mail and passenger steamer “ Northumberiand,”
whose captain states the light is all that could be desired, and that the ship is brought
in at full speed, irrespective of the condition of the night. Thesite of this light was
purchased from Messrs. John & George Stavart for $235.

Upon the opening of the back range light, the Summerside wharf light was
changed from fixed white to fixed red, and forms with the back range light a direct
course from inside Indian Point light, to anchorage off Holman’s wharf,

Wright's Range, Crapaud Harbour.

This station is reported to suit admirably for the parpose for which it was
erected, that is leading vessels from the eastern end of the basin (inside Tryon
Shoal), to anchorage off end of dredged cut to wharf, where a small red light on
Palmer’s wharf takes up the continuation of the course by being brought in one
with the main tower, leading direct up the cut to wharf.
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Cascumpec Harbour.

. The rango lights at Cascumpec Harbour, on the Gulf of St. Lawrence coa.st of
Prince Edward Island, were, on the 11th November, 1896, discontinued, and will not

be re-lit untj] further notice, as they no longer mark the channel through the bar
at the mouth of the harbour.

The channel has shifted about } mile northwardly from its previous positiun,
and 8 black spar buoy has been moored on the outer bar in 10 feet water at the new
Crossing. From this buoy to a red cask buoy off Malones Point the course is about

south-west; from Malones Point buoy the course is west, in the alignment of the
range light buildings.

Strangers should not attempt to enter Cascumpec Harbour without a pilot, a8
the depth over the bar in the range of the extinguished lights is only six feet,

Removal of Whistling Buoy from North Point to West Point.

The whistling buoy formerly maintained off North Point was, on the 13th May
last, removed to West Point.

The buoy is painted red, with “ West Point Bll()y, Canada," in white, and is
located £ mile west of the middle of the outer shoal, in 13 fathoms of water.

From the buoy, West Point light bears S. E. by S. § mile, and Wolfe Point, E.
by S. 5 miles,

The automatice whistling buoy moored off Indian Rocks, in the Strails of
NOrthumberland, which was moved in 1893 to about a mile and a half south-west-

_Wardly from its original position, is found to give a better berth to vessels making
1t from Prim reef buoy or Cape Bear,

BRITISH COLUMBIA LIGHTHOUSE DIVISION.

th This division comprises all Canadian waters on the Pacific coast, and is under
®

1 charge of Captain James Gaudin, agent of the department at Victoria, who
4180 acts as inspector of lights.

There are in this province 14 light stations, 6 of which are steam fog-alarms,

af{d 3t 4 others, bells rung by machinery. There are also two beacon lights in

'¢toria Harbour, and two similar lights in Nanaimo Harbour, which as aids to
U8Vigation are highly appreciated.

. The lights are in charge of sixteen lightkeepers, some of whom supply assis-
ANCo out of the salaries allowed.

The lights were supplied by the Dominion steamer “Quadra,” C”ptai.n J. T.

al ”“f‘» master—and the fog-alarm machinery at the several stations receive the

Annual inspection of the chief of the * Quadra.” |
33
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NEW AIDS TO NAVIGATION AND IMPROVEMENTS IN EXISTING AIDS,
Carmanah Light, Fog-alarm, Telegraph and Signal Station.

[n order to increase the efficiency of the station, a steam whistle was on the
1st July last attached to the fog-alarm boiler at Carmanah Station, to be used in
addition to the horn, which will be operated as before, for communicating, in foggy
weather, with passing steamers. A private code has been arranged with several
steamers. Strangers may communicate with the station by whistle sounds, using
the “ Morse ” or “ Continental ” telegraphic codes.

Lightkeeper Daykin and his assistants were instrumental in rescuing thirteen
men from the wreck of the British SS. ‘“Janet Cowan” last winter and cared
for them at the light-honse until opportunity offered to take them to Victoria.
They also buried the bodies of the master and three seamen, who had been left
where*they fell by their shipmates,

Race Rocks.

From the st July, 1896, in addition to the regular fog-signal, which consists of
single blasts of a whistle of five scconds’ duration, with intervals of seventy-two
seconds between them, a signal of four short blasts in answer to the fog-signal of
any steamer enveloped in fog in Juan de Fuca Strait, denotes that the northern por-
tion of the strait is free from fog, it often happening that when there is thick fog in
the southern part of the strait, the northern portion is perfectly clear, and in such
circumstances, the special +ignal now arranged enables steameis to clear the fog
readily.

Active Pass.

From the 1st June, 1896, the fog-horn was arranged to give blasts of eight
seconds’ duration, with intervals of 52 seconds between them, that ie, one blast per
minute.

Portlock Point.

The fog-bell used at Active Pass previously to the establishment of the storm
fog-alarm, has been removed to Portlock Point Light Station, where it has been in
operation since the 1st September, 1896.

The bell is suspended in a small wooden tower, painted white, located on a low
point, 900 feet S. E. from the lighthouse.

The bell is struck by a hammer operated by machinery, and regulated to give
ono stroke every 15 seconds,

Sand Heads.

Two clumps of piles placed to protect the iron pile foundation from driftwood,
and to replace others which disappeared last winter, were driven by the crew of the
Dominion steamer “ Quadra.”

The Sturgeon Bank beacons, off the mouth of the Fraser River, were kept in
position by the *‘Quadra,” and replaced, when necessary, the piles for this purpose
being supplied by Mr. George Georgeson, of Mayne Island, at five cents per foot,

this being the lowest tender. 3
4
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North Arm and Canoe Pass channels, leading to the Fraser river, have been
marked with piles, and these beacons are a distinet benefit to small local craft.

Mud Bay.

The channels leading from Boundary or Mud Bay to the Serpentine aund
Nicomekl Rivers, and to Big Slough, have been marked with 39 piles by the crew
of the government steamer. This work has given great satisfaction to the farmers
of the delta of the Fraser, who, in previous years, had suffered many losses through
the unsafe navigation of the channels.

A wooden pile beacon, surmounted by a red ball made of lattice work, and
showing 12 feet above high water, has been established at the extreme northern
edge of Spanish Bank, at the entrance to Burrard Inlet, replacing the wooden buoy
previously moored off the edge of Spanish Bank, which has been withdrawn.

Four beacons, composed of three piles each, braced together at the head, showing
7 to 9 feet above high water, have been erected in Sooke Harbour, on the south
coast of Vancouver Island to mark the fairway, :

Three pile beacons have been erected at the entrance to Somass River, Alberni
Canal, west coast of Vancouver Island, to replace a corresponding number of spar
buoys heretofore marking this chaunel.

Two wooden platform buoys have been placed in Colburne Passage, off the
south-east coast of Vancouver leland, one on either side of the fiirway between
Piers Island and Saanich Peninsula op the route to Cowitchan Harbour,

An iron platform buoy, surmounted by a framework of wood in the shape of a
cone has been moored on the east side of Governor Rock, Trincomalee Channel.

The No. 1 red bpoy marking the western extremity of Robert's Bank, entrance
to Fraser River, Strait of Georgia, has been replaced by a wooden beacon composed
of three stout piles braced together at the head, painted black and surmounted by &

attice work ball.

The following changes and improvements were made in the buoyage at Baynes
Sound :—

The red spar buoy moored off Reef Bluff was replaced by an iron nun buoy.

An additional new iron nun buoy was placed off the West Spit of Reef Bluff,

The west beacon marking the crossing over Kelp Bar, at the north entrance to
Baynes Sound was replaced and the two beacons were changed in colour from black
to red to conform with the rules governing buoys and beacons.

Notice boards have been established at intervals along the south coast of Van-
couver Island between Cape Beale Lighthouse and San Juan Harbour. These boards
contain information for the use of shipwrecked mariners on the Pacific coast of
Canada, respecting the direction and distance of the nearest lighthouse and also of
the nearest Indian village where assistance can be obtained.

The following is a synopsis of the principal repairs and improvements effected
at the lighthouse stations in this division during the past season :—

Cape Beale,

Some trees were cleared away at the station for the preservation of the tram-
way, at a cost of $40. 25

11—3}
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Carmanah.

A new set of tubes was put in the boiler of the fog-alarm, and a few minor
repairs effected.

Two men were employed for ten days removing large boulders deposited during
the winter’s gales in tho landing, as also some trees, which menaced the safety of
some out-buildings, at a cost of $50.

Race Rocks.

The boat landing which had berome blocked up last winter was cleared
away at a cost of $20, one labourer being supplied to the keeper for a period of ten
days.

East Point.

Owing to the difficulty in obtaining water for domestic purposes, and to the
slight rainfall at this point, it was found necessary to build a tank shed for storing
a supply. The necessary material was furnished the keeper, who put up the shed.
New boats’ ways have been laid to replace the old ones eaten away by teredo.

Point Athinson Light and Fog-Alarm,

The foundations of the cylinders of the fog-alarm which were completely rotted
away, were replaced last spring by the engineer of the “ Quadra.”

BUOYS AND BEACONS,

There are about 300 harbours, bays and sections of rivers buoyed in the Dominion
of Canada. In most cases contracts for a period of three years are entered into to
maintain the buoy service. In some instances the buoys are placed by the harbour
masters, who furnish accounts to the department for the work done and material
supplied.

The large whistling and bell buoys maintained off the coast of Nova Scotia, New
Brunswick, British Columbia and Prince Edward [sland are attended to by Dominion
stenmers, The gas and other buoys above and below Quebec in the Quebec agency
are also maintained by government steamers, but occasionally tugs are employed
when the steamers are not available. The large coast buoys maintained by the
government steamers are specially referred to under the heading of each lighthouse
division, '

The expenditure in connection with the buoy service for the year ended 30th
June, 1896, was as follows: —

For the province of Quebec, including port of Montreal.... $18434 4]

Above Montreal, including Ontario......ccceccceeee « vee cvennn 7,200 82
NeW Brunswick....cocceverianieniacnens sine seareiosnnennssnorasiecess 7,996 64
NOVA SCOLIB. . rtrerareeneeriaresoveecsscsivees sssssonssonsenonsssanes 8,204 87
British Columbia......ccevueueiiiiies weves civiviiiiienninieinn. 4774 22
Prince Edward Island......cco oivviiiiiiiiiiiinininiinneniiinnnne. 2,684 84

TOtAl cvvovr v nten + crerne cveeneisene cervnieveneeeee. $49,295 80
This includes the expenditure incurred in the construction of new automatic

buoys.
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OIL FOR THE USE OF LIGHTHOUSES.

The oil for lighthouse purposes has been purchased from the Imperial Oil Com-
pany of Petrolia, by contract, which was entered into on the 23rd March, 1896, for
a period of one year.

The quantity of oil supplied to the lights above Montreal by the Imperial Oil
Company during the year 1896 was 24,897 gallons, imperial measure, which cost
$4,444.46; to the lights in the Quebec district 26,019 gallons, which cost $4,711.98;
to the Nova Scotia district 31,050 gallons, costing $6,986.25; to the New Bruanswick
district 5,400 gallons, costing $1,201.50; to the Prince Edward Island district 6,300
gallons, which cost $1,464.75, making the total quantity purchased from the Imperial
Oil Company 93,966 gallons, and the total cost $18,808.94. In addition to this the
department purchased from the Standard Oil Compauy of New York 1,600 gallons
of American oil for the New Brunswick district at a cost of 18} cents per gallon; in
New York, for the Nova Scotia distriet 5,000 gallons, at a cost of 18} cents per
gallon; for the district above Montreal 1,300 gallons, at the same price, in New York.
The freight was paid by the departmeant.

The total quantity of American oil purchased was 7,900 gallons, wine measure,
The quantity purchased for British Columbia to date is 4,500 gallons of American
oil at 22 cents per gallon.

The list of prices according to contract with the Imperial Qil Company is a8
follows :—

Delivered at Per gallon | Per gallon

in barrels. in cases.
Cents. Cents,
SAITHR e - oot ot et e e e e e i 15 20
Hamilton .... e e e . 1 21
Kingston..... .... . .... - ve e . 16 21
Montreal ........... .....ooooh e e . 17 21,
Quebec. . ... .. ...ieeieie i 17 22
St. John, N.B.... ... ... cvo coveees - R, e 17, 29,
Pictou, N.S.......... . - 18 23.
Halifax. . ........00iiinevieincinenns e e e 17 22;
CharlottebOWN, . . ... .\ cveeecamemmenns soes setiiiat ciiiiiai ’ 18
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COST OF MAINTAINING LIGHTHOUSES AND DOMINION STEAMERS,

The following comparative statement shows the expenditure on account of
maintenance of lighthouses and steam fog-whistles from the years 1883-84 to 1895-
96, both inclusive. The method of auditing all accounts in the department betore
payment has been followed of late years :—

|
o Number
Number N unflber of Cost
Year. of FO Fo%horns, of
Lights. h'otgl. ells Maintenance.
whistles. | and Bombs.

$  cts.

579 23 10 456,868 33

617 23 12 478,064 04

625 23 16 505,929 27

658 23 24 476,514 44

664 23 27 464,471 76

675 24 29 459,423 80

705 23 32 434,802 10

710 23 31 455,254 42

741 22 56 445,140 16

747 22 56 480,553 52

755 22 58 470,549 27

769 22 59 457,647 81

766 22 60 442,701 96

DOMINION STEAMERS.
“ NEWFIELD.”

The “ Newfield ” was employed from the 1st of July to the 2nd of September, 1895,
in lighthouse and buoy work. On the 2nd September, a load of ponies was taken on
board at Sable Island and landed at. Halifax on the 4th of the same month. It is
usual for this steamer to be employed in laying cable for the Public Works

" Department, and on the 6th of September, the steamer took on board cable and gear and
proceeded to lay the cable, and wasengaged in this work until the 25th of November,
Stores were placed on board and the vessel proceeded to Sable Island. The “ New-
field ” remained in commission during the winter and was engaged in overhauling
and repairing coast buoys and delivering coal to fog-alarms. In April the steamer
was laid up at the wharf at Halitax for general repairs, which were made by the
crew assisted by mechanics. On the 6th May, the “ Newfield ” again took on board
supplies for Sable Island and was afterward engaged in lighthouse and buoy-work,

while at intervals, painting and other work was done at Halifax and the usual
work resumed until the end of the fiscal year.

“ ABERDEEN.”

This steamer from the 1st of July, 1895, was engaged in the Quebec agency for
two months in supplying light and fog-alarm stations in the River and Gulf of St.
Lawrence, including the Straits of Belle Isle. After her return to Halifax, light-
house supply work was performed and a trip made to Sable Island. The steamer pro-
ceeded on the 25th of September to Quebec for the purpose of delivering supplies to
various lighthouses in the Quebec :\gency,3 %alling on her way at Miscou, on the north
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shore of New Brunswick, to land materials. The ‘‘ Aberdeen " returned to Halifax
in November, and was employed in lighthouse inspection service till put out of com-
mission in the latter part of December. Repairs were made to the machinery dur-
ing the winter months under the inspection of Mr. Douglas Stevens. The vessel was
again put into commission and entered the fishery protection service about the 18th
May. Several weeks protection work was done by this steamer of a valuable nature,
and she again was employed in lighthouse and buoy service until late in Jane, when
she proceeded to Quebec for the St, Lawrence River and Gulf work.

“STANLEY,”

This steamer was engaged in fishery protection service during the summer of
1895, and wus relieved from that work in November in order to make repairs as
usual, before entering upon the winter service. In November the large buoys near
Cape Tormentine and on the coast of Prince Edward Island were lifted and conveyed
to Charlottetown, to be stored for winter. The ¢ Stanley ” entered upon the winter
mail service as usual on the 1st of December, 1895, between Charlottetown and
Pictou, and remained on that route until the 6th of January, 1896. The vessel
entered upon the Georgetown-Pictou route on the 6th of January, 1896, and con-
tinued up to the 25th of February, when she was laid up to clean her boilers, having
made from date of starting 47 round trips.

On the 9th March the “ Stanley ” resumed her trips between Georgetown and
Pictou, and continued until the 11th April when she returned to Charlottetown and
remained on the route between that port and Pictou until the 30th of April, having
made during the winter 81 round trips. Her earnings for the season were $11,039.94.

“ LANSDOWNE,”

The “ Lansdowne ” for a length of time was engaged in lighthouse and coast
buoy service, then she entered upon tidal survey service which wus ended in October,
1895. The steamer was then engaged in lighthouse inspection and buoy scrvice,
and went into winter quarters on the 7Tth December, 1895. During the winter the
“ Lansdowne” was extensively repaired. The vessel was thoroughly caulked and her
bottom received two coats of copper paint. The cabin, state-rooms, mess-room,
square and dardanelles were all painted and also the hull of the xhip inside and out-
side. Repairs were also made to the machinery under the superintendence of the
chief engineer,

On the 13th May the steamer took on board supplies for Machias Seal Island,
and was engaged in lighthouse inspection and delivery of supplies until the 22nd of
June, 1896, when supplies were placed on board for the tidal survey. This service
was entered upon on the 24th June, 1896, :

“ QUADRA,”

This vessel was continuously employed in lighthouse and buoy work until the
25th of October when an accident occurred. When coming down Haro channel in
foggy weather she ran on Fulford Reef for upwards of half her length. The ves'sel
was pulled off the reef by tugs employed by the department with considerable diffi-
culty. Fortunately the vessel did not sustain injury of a nature to prevent her from

2y



60 Victoria. Sessional Papers (No.11) A. 1897

continuing the work of placing buoys. The “ Quadra” was docked on the 12th of
December, and tenders were invited for repairs. These repairs were effected for the
sum of $5,000, the cost of taking the steamer off of the reet formed a separate charge.
On the 9th February the “ Quadra” was sent in search of two missing vessels
reported wrecked, but the search was not successful. The * Quadra,” from the
beginning of March, was employed in attending to aids to navigation in Colborne
passage, the channels leading to the Serpontine and Nicomekl Rivers from Boundary
Bay, Canoe Puss and North Arm channels to the Fraser River, The vessel made a
cruise lasting eloven days in connection with protection of Canadian sealing vessels.
The “ Quadra” was despatched to Queen Charlotte Sound, to inquire into alleged
infraction of fishery and revenue regulations, and on return was placed in the fishery
service for the purpose of planting eastern oysters,

‘“ DRUID.”

On the st July, 1895, the steamer was engaged in attending to gas buoys which
need roplenishing occasionally with gas. The “ Druid ” was employed in various
kinds of work, consisting of towing lightrhips to their positions and in delivering
supplies to lighthouses in the River St. Lawrence until the 9th of November, 1895,
when the vesscl was despatched to raise the gas and other buoys. On the 23rd of
November the crew was paid off, The crew was again shipped in April, 1896, and
were set at work to make repairs and paint the ship. The vessel entered upon her
work on the 29th April, and was engaged in placing lightships and delivering sup-
plies until the 10th June. His Excellency the Governor General and Lady Aberdeen
were taken on board and the vessel proceeded around the harbour of Quebec. The
vessel was next sent to St. Anne, having on board His Excellency’s family. On the
17th the “ Druid ” resumed her regular work until the 29th June, 1896,

STATEMENT showing cost of maintaining Dominion Steamers from 1884 to 1896,

Cost
Year. of

Maintenance.

$ cts.

122,816 25
148,864 26
130,759 83
141,424 42

114,959 20
111,437 03
127,406 28
146,521 77
142,487 42
129,899 80
150,519 41

40



Marine and Fisheries—Marine Branch.

The following statement shows the expenditure for maintenance and repairs
and the receipts for the fiscal year ended 30th June, 1896 :—

Name. . Repairs. M::;t:n' Total. Receipts.
$ cts $ cts 8 cts
............ 81076 |............
425 ...l

9,899 41 15,803 31 [............
21,852 73 | 26,040 70 5,000 00

“Lansdowne”........... .... ......... .. .. ..... 1,910 08 24,636 86 26,546 94 |......... .
CBtanley .. e e 1,883 GO 27,537 88 29,421 48 11,039 94
:: Quadra” g 5,760 52 23,605 06 29,365 58 |...........
Aberdeen”.... ......... 932 31| 21,226 37 | 22,158 68 |..........
“LaCanadienne”. . ........cooiuviinnninnnnanid oo b 2178 . ... ...
“SirJames Douglas™. ............. ..o oL Lo 1593 | .oooivnnn..
"150,519 41

The expenditure for maintenance of the ‘ La Canadienne’ is paid out of the
Fishery Protection Service,

Receipts are already deducted from expenditure in connection with “ Newfield.”

ICE BOAT MAIL SERVICE.

This service began on the 24th January, 1896, when the “Stanley " ceased to
make daily trips, and was continued up to the 5th April, 1896, resumed on the 11th
April and ended on the 18th of the same month, during which time the following
work was performed :— )

Number of mail bags carried ....... 4,316, as against 3,497 in 1895,
Excise baggage carried, ..... ... .... 1,019 do 458 do
Express goods carried........... . .... 12 do 67 do
Number of passengers hauled in the

boats. ceeeveers veecaniies cres ceeees 12 do 9 do
Number of strap passengers carried 145 do M do

The expenditure for this service was $7,779.69, and the total earnings amounted
to $357.08.

CERTIFICATES TO MASTERS AND MATES FOREIGN SEA-GOING.

The report of the Chairman of the Board of Examiners of Masters and Mates of
sea-going ships for the twelve months ending the 30th June, 1896, will appear as an
appendix to this report.

During the fiscal year, it will be seen by reference to the report in tho appendix,
theBoard of Examiners haveheld meetings for the examination ofcandidates at the ports
of Halifax, N.S., St. John, N.B., Quebec, and Yarmouth, N.S. Seventy-nine candidates
presented themselves for examination at the ports named ; 71 succeeded in passing,
while 8 failed. Of the'71that passed, 35 received certificates as master and 36 as mate.

The number of candidates who have passed and obtained certificates of com-
petency as master or mate since the Act went into operation, viz.: 16th September,
1871, to the 30th of June, 1896, is 3,213, and the fees paid for these certificates
amounted to $64,432.71.
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The amount received for the renewal of certificates during the twelve months
ended 30th June, 1896, was $108.50, and the number renewed 30.

In an appendix to this report will be found a list of all who have obtained cer-
tificates of competency and service either as master or mate, during the year ended
30th June, 1896.

INLAND AND COASTING CERTIFICATES.

During the twelve mouths ended 30th June, 1896, the number of candidates in
the Dominion who have passed and obtained masters’ certificates of service is 24,
and 4 certificates of service have been issued to mates; the amount paid for these
certificates was $102.

The number of certificates of competency as master was 137, as mate 77, and
the amount paid for these certificates was $1,404. The amount received for renewed
certificates of competency and service was $78.50, making a totul of $1,482.50
received from masters’ and mates’ inland and coasting certificates.

A list of certificates issued during the twelve months ended 30th June, 1896,
will be found in the supplement to this report.

The total amount of fees received on account of certificates of competency and
service, sea-going and inland and coasting, during the fiscal year ended 30th June,
1896, amounted to $2,307.50, and the amount in detail expended on account of the
service will be seen by reference to Appendix No. 1 to this report was $4,062.82.
The vote for this service was $5,000, and the sum expended to the 30th June, 1896,
$4,062.82, leaving an unexpended balance of $937.18.

The following statement showa the total receipts and expenditure on account of
masters and mates since 1871 :—

‘ !

—_ Expenditure. ‘ Receipts.
i
. $ cts $ cts.
For the fiscal year ended 30th June, 1871 1,410 45 I
do do 7 4,312 07 | 1,344 00
do do 6,466 18 | 4,963 00
do do 4,520 19 [ 2,995 00
do do 5,696 62 2,715 00
do do 4,672 08 | 2,021 87
da do 4,050 00 | 1,740 50
do do 4,249 76 1,296 50
do do 4,250 12 | 1,334 50
do do 4,253 43 1,547 00
do do 3,888 41 1,333 50
do do 3,965 19 1,152 50
do do 4,021 20 1,314 00
do do 3,909 59 I 9,437 50
do do 4,324 156 2,897 00
do do 5,245 28 | 2,152 00
do do 4,855 93 2,172 00
do do 5,060 96 3,220 80
do do 4,381 04 2,202 00
do do 4,117 83 2,186 00
do do 4,256 24 | 2,586 00
do do 4,363 88 | 2,194 00
do do 4,116 99 2,484 00
do do 3,721 33 | 2,907 04
do do 3,758 29 - 3,974 50
do do 4,062 82 | 2,307 50
Expenditure . 111,929 08 64,432 71
Receipts. ..ottt et e 64,432
Excess of expenditure over receipts .................c..... 47,496 37
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WRECKS AND CASUALTIES.

The total number of casualties to British and Canadian sea-going vessels reported
to the department, as having occurred in Canadian waters and to Canadian sea-
going vessels in waters other than those of Canada, during the twelve months ended
30th June, 1396, was 273, representing a tonnage of 98424 tons register, and the
amount of loss both partial and total, to vessel and eargoes as far as ascertained,
was $1,236,761, The number of casualties to inland vessels was 21, tonnage 5,408,
loss $105,320.

The number of lives reported lost in connection with these casualties was 43.
A statement of the wrecks and casualties forms an appendix to this report.

SICK AND DISTRESSED MARINERS.

Under the provisions of chapter 76, Revised Statutes, a duty of twocents per ton
register is levied on every vessel arriving in any port in the province of Quebec,
Nova Scotia, New Brunswick, Prince Edward Island and British Columbia, the money
thus collected forming the Sick Mariners’ Fund. Vessels of the burden of 100 tons
and less pay the duty once in each calendar year, and vessels of more than 100 tons,
three times in each year.

By an amendment of this Act passed at the ~ession of Parliament in 1886, 50-51
Victoria, chapter 40, it is provided that no vessel which is not registered in Canada
and which is employed exclusively in fishing or on a fishing voyage, shall be subject
to the payment of this duty.

The receipts for the fiscal year ended 30th June last amounted to $45,751.61,
being an increase of $2,935.87 as compared with the preceding year. The increase
or decrease in receipts for sick mariners’ dues in the various provinces were as
follows :—Nova Scotia, increase, $97.76; Quebec, increase $2,202.33; New Bruns-
wick, increase $854.58 ; Prince Edward Island, decrease $170.92 ; British Columbia,
decrease $65.88.

The Sick Mariners’ Act does not apply to the province of Ontario, and conse-
quently no dues arc collected from vessels in that province, although a small expendi-
ture is incurred on account of sick seamen. An appropriation is made by Parliament
to cover the expenditure at Kingston and St. Catharines, where general hospitals
have been established and sick seamen are attended, During the fiscal year ended
30th June sick seamen were paid for at a per diem rate of 90 cents. The amount
paid to St. Catharines Hospital was $320.40 for attendance on 8 sick seamen tor 356
days,

In the province of Quebec the expenditure on account of sick seamen nn}ounted
to $6,797.92, being $738.26 more than the previous year. The total collecuous. for
the entire province amounted to $13,489.66, being $2,202.33 more than the previous
year. ,

At the port of Mortreal sick seamen are cared for at the general hospital a'nd
at Notre Dame hospital, under an arrangement made by the department, by which
90 cents per diem is paid for board and medical attendancc of each seaman. The
number of seamen admitted to the Montreal general hospital was 122, and the
number of days during which they rect;i;ed treatment and board was 560. The
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total cost, including ambulance hire, being $504. The amount paid the Notre Dame
Hospital was $853.20, for the treatment of 136 sick seamen, for a total number of
V48 days.

Chicoutimi hospital received 14 seamen to whom medical treatment and board
were given at a cost of $561.60. The sick mariners’ dues collected at the port of
Montreal during the fiscal year ended 30th June amounted to $3,370.60.

At the port of Quebec sick seamen were cared for at the Jeffery Hale and the
Hotel Dicu hospitals, the sum of 90 cents per diem for each seaman is allowed in
return for medical attendance and board. The sum paid the Jeffery Hale hospital
was $1,851.30, where 116 men received treatment for a total number of 2,057 days,
The sum of $363.60 was paid the Hotel Dieu hospital for attendance of 16 seamen
404 days. At the Hotel Dieu de Lévis 6 seamen were treated 366 days at a cost of
$329.40. The sick mariners’ dues collected at Quebec amounted to $7,277.38,

The expenditure on account of sick seamen in the province of New Brunswick
for the fiscal year amounted to $4,961.92, being $2,017.50 less than the preceeding
year, and the collection of dues to $10,027.30, or $854.58 moro than the previous
year. Marine hospituls have been maintained at Miramichi, Richibucto and
Bathurst.

At tho general public hospital at St. John, 109 seamen weore treaiod 1,556
days at a cost of $1,400.40.

At Miramichi 46 seamen were admitted and received treatment 990 days at a
cost of $424 72,

At Richibucto, 2 seamen were admitted and received treatment for 26 days.
The cost of maintaining the hospital was $11.14.

At Bathurst 9 seamen were in hospital 391 days. The cost of maintaining the
hospital during the year was §198.50.

The St. Andrew’s hospital is in charge of a matron, who is allowed to charge
" §3 per week for boarding sick seamen. No salaries are paid in connection with the
maintenance of hospital. At the port of St. Andrew’s the expenditure was $100,

The Sackville hospital has beon leased to Mr, Bradford Carter fur a term of
years from 1892, at a nominal rental. The terms of the lease require Mr. Carter to
keep the buildings in repair, and if the department should require the hospital at
any time, it is to be handed over on notice being given.

In the province of Nova Scotis, marine hospitals are maintained at the portas of
Yarmouth, Pictou, Sydney, Lunenburg and Point Tupper. The total expenditure on
accouat of sick seamen in the province of Nova Scotia, for the fiscal year, amounted
to $14.120.96, and the receipts to $15,129.23.

The marine hospital at Yarmouth is located at Bunker’s Island. Thirty-one
seamen were admitted during the year ended 30th June, who wore treated 677
days, the expenditure for this purpose being $290.20.

At Halifax provision is made for the care of sick seamen at the Victoria
general hospital, under arrangements made with the managers, by which the sum
of 90 cents per diem is allowed for board and medical attendance to sick seamen,

The sum paid the managers of the hospital for board and medical treatment during
44



Marine and Fisheries—Marine Branch.

the past fiscal year was $3,195. The number admitted was 207, and the number of
days for which treatment is charged ix 3,546.

At Lunenburg, 28 seamen were admitted and received medical treatment 733
days, the cost of maintaining the hospital being $314.55.

At Pictou 17 seamen were admitted to the hospital, their total treatment being
for 319 days. The sum paid in connection with maintaining the hospital was
$136.71. : '

At Sydney 54 scamen received medical treatment, the total number of days
being 621, and the amount expended in maintaining the hospital was $266.18.

At Point Tupper 15 seamen were admitted to the hospital, the total number of
days for which they received trcatment being 201, and the amount expended in
connection with keeping the hospital was $86.15,

In the province of Prince Edward Island the amount expended on account of
sick and disabled seamen during the fiscal year was $1,705.88, and the receipts from
sick mariners' dues were $271.32.

Sick seamen are cared for at the Charlottetown and Prince Bdward Island
hospitals, under arrangements made with the managers of these institutions, at the
same rate that is paid to the public hospitals in other parts of the Dominion,

The Charlottetown hospital admitted 22 sick seamen, giving them treatment
for 1,106 days; the amount paid was $995.40.

At Prince Edward Island hospital 7 men reccived medical treatment for a total
number of 111 days. The sum of $99.90 was paid to the managers for the fiscal
year ended 30th June.

In the province of British Columbia the sum of $5,803.49 was expended for sick
and disabled seamen, while the receipts from the collection of sick mariners’ dues
amounted to $2,429.90.

The marine hospital at Victoria has in attendance a medical superintendent
with a salary of $300 per annum. a keeper whose salary is $500 per annum. He is
also allowed a rate of §5 per week for board and attendance of each seaman. The
keeper procures fuel, light, bedding, etec., at his own expense. Tho number of sea-
men admitted to the hospital for the past year was 112, and the total number of
days during which they received treatment was 1,608, and the sum expended was
$1,643.54.

At ports where no hospitals dre established in the provinces of Quebec, Nova
Scotia, New Brunswick, British Columbia and Prince Edward Island, sick seamen
are cared for under tho direction of the chief officer of customs, when the vessels to
which the seamen belong have paid dues according to law. A circular to collectors
of customs was issued Tth February, 1891, permitting sick seamen to be attended
to at the port of arrival of a vessel, provided that the regular dues were previously
paid at some port.

During the fiscal year the sum of $3,049.79 was expended for shipwrecked and
destitute seamen, under the provisions of the Sick and Distressed Marviners’ Act,
Of this sum $1,718 was paid to Her Majesty's Imperial Government to reimburse.
expenses incurred in caring for shipwrecked and distressed Canadian seamen in

foreign ports.
P 45
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The total expenditure by this department on account of sick and disabled
seamen amounted to $36,683.36, and the appropriation by Pdrliament for this service
was $38,600. The dues collected amounted to $45,726.11. It will be seen that the
receipts exceed the expenditure $9,068,25,

The receipts and expendi‘ure in connection with this service from the year
1869 were as follows : —

_— Receipts. Expenditure.

$ cts. $ cts.

31,363 78 26,987 64

31,410 46 27,029 34

29,683 41 28,971 22

34,911 64 34,947 60

37,136 10 41,016 43

41,600 16 59,778 90

37,801 46 50,684 76

41,287 66 48,828 49

43,739 21 51,647 94

44,665 07 43,780 90

37,779 57 42,729 36

42,523 20 42,160 91

49,779 72 40,667 52

45,951 47 39,359 11

45,5673 42 36,249 65

48,667 07 39,5653 58

39,068 39 44,501 57

40,848 05 50,377 62

42,334 92 37,447 35

41,669 64 36,447 85

39,306 29 41,320 59

47,881 75 41,729 11

43,829 68 35,155 12

45,381 92 33,498 83

46,190 69 35,052 37

49,105 40 38,403 94

42,815 74 38,332 55

45,751 61 36,683 36

otal .. ..oioi il e e 1,167,947 48 1,126,350 31
Deduct expenditure from receipts...... .... ..... .. ... ... . 1,126,350 31
Excess of expenditure overreceipts............ .. . ... ... 41,597 17

MERCHANT SHIPPING.,

The total number of vessels remaining on the register books of the Dominion on
the 31st December, 1896, including old and new vessels, sailing vessels, steamers and
barges, was 7,279, measuring 789,299 tons register tonnage, being an increase of 17
vessels and a decrease of 36,537 tons register, as compared with 1895. The number
of steamers on the registry books on the same date was 1,762 with a gross tonnage
of 251,176 tons. Assuming the average value to be $30 per ton, the value of the
registered tonnage of Canada, on the 31st Decomber last, would be $23,678,970.

The number of new vessels built and registered in the Dominion of Canada dur-
ing the last year was 227, measuring 16,146 tons register tonnage, Estimating the
value of the new tonnage at $45 per ton, it gives a total value of $726,570 for new
vessels,

A statement follows, showing the number of vessels and numberof tons on the
register books at the different ports of reg4i6stx~y in the Dominion, on the 31s
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ber last, along with a comparative statement of the tonnage from 1873 to 1896. A
statement is also published of the number of vessels built and registered in the
Dominion during the last year, and a comparative statement of the number of new
vessels built and registered from 1874 to 1896, both inclusive.

STATEMENT showing the number of Vessels and number of Tons on the Registry
Books of the Dominion of Canada, on the 31st December, 1896.

PROVINCE OF NEW BRUNSWICK.

Total Total
Number of | Number Gross  |Net Tonnage
Name of Port. Sailing of Tonnage of | of Sailing
Ships and | Steamers. | Steamers. | Ships and
Steamers. Steamers.
Chatham ...... . ... ... ... ... . 355 36 1,689 9,940
Dorchester... ... ... . ... ... .. i e, . [ S PO 3,370
Moncton ... ...ooviiiiiii e e e 16 1 20 2,708
Richibucto... . ....... ... e 16 2 79 2,772
Sackville ....ooooviieiiiiiis e 12 2, 41 1,094
St. Andrews. ........ .. cciiiiiiis ceee e 136 6 2,435 4,351
St. John........... .... e e 423 64 7,048 91,271
TOtal. ... e ot 964 111 11,312 | 115,506
NOVA SCOTIA.
Amherst. . ........ ... o (A PN F 384
Annapolis.................o.oo L 57 3 85 5,800
Arichat.. .. .. ... .0 L0 L. 124 1 66 5,196
Barrington ... . .. ... . Ll L ;7 S P PO 1,962
BIIBO. e oottt heee e eeeanee e, 2 P PR 83
Digby. ... e 168 5 254 9,100
Guysboro’........ouieiie 31 ..., . C . 1,381
Ha. HfaX. .. . e e 803 58 12,267 44,173
Liverpool.. .......ccovvvnvnn o .. 84 3 178 5,561
Lunenburg .....ovveereeneiein e 336 7 387 27,157
Maitland . ..... ... 22 1 52 20,960
Parrsboro’...... ... ... oL 141 2 201 31,408
Pictow ... c.ooin o i i 67 19 1,145 13,144
Port Hawkesbury.......................... ... .. . 85 3 43 2,915
Port Medway.............. B 22 1 45 1,849
Pugwash ..... ... - I O S PO 634
Shelburne. .... ... ..ooiviiiiii 104 2 83 5,835
Sydney......... o 106 8 604 s
TULO. o\t ettt i o tee ettt e O P 860
Weymouth ........ .oooiiiiiiii e 40 2 175 3,347
Windsor. . ... oo 143 11 2,388 88,805
Yarmouth. .... .....oovviiiiiiniaiiin ] 262 18 4,107 41,969
Total. ..o e 2,669 144 22,080 317,526
QUEBEC
Amherst, M.1... ........ ... ... ... 19 | s e e 675
GaBPE. ... e 38 1 709 2,189
Montreal. ..............cco0 il 525 171 67,117 87,883
New Carlisle....... .ooovivevn coeiiiiiannnn o, 12 2 45 242
OTCE. . .ot e e e s e e
QueEbeC. ... L i 875 130 19,034 67,660
Total. ... i i e 1,469 304 76,900 158,649
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A. 1891

SraTEMzNT showing the Number of Vessels and Number of Tons on the Registry

Books, &c.—Continued.

ONTARIO.
Total i Total

Number of | Number Gross  'NetTonnage
Name of Port. Sailing of Tonnage of | of Sailing
Ships and | Steamers, | Steamers. | Ships and
Steamers. Steamers.
Ambherstburg........ et e s 2 IR ce 121
Belleville. ... ... ..ot ieaens .. 20 13 556 | 893
Bowmanville . ...... ... i S R P 752
Brockville. .. .. ... iiiin i e 29 27 391 432
Chatham.... ...... ... ve ceeiiiiinnt 28 17 873 1,511
Chippewa. ........c. coit cinenenneeens cieaene. 3 263 153
CODOULG . v neneen 4 1 15 311
Collingwood. ... ..viiiiiiiiiien i e 66 64 7,188 5,338
Cornwall . .. it e et 2 2 172 109
Cramahe. . b2 R I el 278
Deseronto. .. 18 13 1,383 | 1,387
Dunnville.......... . 2 2 204 | 1292
Goderich......... ..... 42 25 689 | 1,813
Hamilbon .. .ovveeiiiins vreeeaianinn . e 49 37 4,820 | 4,741
Kingston.. ... .oooooiiiin i e 197 78 11,606 26,539
Morrisburg ...... .o e 31..... R 382
Napanee.........coiiiiiiiiiiiiiniiniieenn.. R S PR 409
Oakville..........ooc voniiiniina, e 4 S PP . 295
OBLAWA. . o i vt s e e 324 179 13,962 25,958
Owen Sound .........iiih iiiiiiiii e e 33 31 5,881 4,279
Picton..... ......... e e 32 11 1,383 3,330
Port Arthur ...... ... ... i e 7 7 2,863 1,845
Port Burwell............ e e e e 11 4 41 890
Port Colborne ..... .....vviiiinniiiiiiais cannn 6 2 95 681
Port Dover. ... . cvoviiiincieiiai i 18 6 17 976
Port Hope. ... e i e, .. 63 37 3,032 5,992
Port Rowan .. . .. ...... . 4 1 168 351
Port Stanley........... . e . 12 10 1,311 1,097
Prescott. .. .ot i e e e 29 15 1,011 4,078
T8 (N7 G 29 21 8,391 7,091
SAUZEEN. .. . .« tiiieiee e e e 9 9 388 266
 Sault Ste. Marie ....... ..o o 15 12 477 851
St. Catharines......ccvvvee vevervinenennn e 126 57 8,197 18,509
TOrONEO. .ttt ieeimenien i e 242 163 15,869 16,829
Wallaceburg . ....o.ovvviviii i 31 17 1,0: 2,024
Whithy ..o e S N P, 514
WINASOT. o v e it e i et it e 53 27 6,218 5,375
Total.... % ceeen i 1,525 892 98,665 146,522

PRINCE EDWARD ISLAND.
Charlottetown  ........... veerieieiirrieiaanen, 174 l 21 4,856 l 16,540
BRITISH COLUMBIA.

New Westminster ..... . coooevr o veeernneinnnns 90 73 11,100 8,026
VANCOUVEL « .o - rr  ceee o teen tie eerienaannns 52 47 3,323 2,506
VECHOTI® . o ve s e ereie he eiteaeeneieaaaeaans 221 96 15,711 16,090
TOAL +vneeeres  eee e 363 216 30,134 l 26,622
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STATEMENT showing the Number of Vessels and Number of Tons on the Registry
Books, &e.—Concluded.

MANITOBA.
o - e T D LI T s ”Tg'
l Total ‘ " Total
R Number of - Number Gross Net Tonnage
Name of Port. Sailing of Tonnage of  of Sailing
| Ships and ' Steamers. = Steamers. . Ships and
Steamers Steamers.
. - l _
Winnipeg.. ...... ... oo e L X 1 115 74 7,224 7,934
SUMMARY.
New Brungswick ................................. 964 111 ‘ 11,312 115,506
NovaScotia . ... o ev e e 2,669 144 | 92,080 317,526
Quebec....... ... 1,469 304 76,905 158,649
Ontario. ..... ..... ... ool A 1,525 892 98,665 146,522
Prince Edward Island . .. ....................... 174 21 | 1,855 16,540
British Columbia ..... .... .... ... ... . 363 216 30,134 26,622
Manitoba ... .... .... e e 115 74 7,224 7,934
Grand total. ... .oo.ooiiis 7,279 1,762 ‘ 251,176 | 789,299
49
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List of Ports at which Vessels may be Registered, showing the Number of New
Vossels Built and Registered in the Dominion of Canada, during the Year ended

31st December, 1896,
Ph()Vl'\'CF OF NEW BRUNSWICK.

" Total ) Total
- Number of | Number Gross | NetTonnage
Name of Port. Sailing of Tonnage of | of Sailing
Ships and | Steamers. ' Steamers. | Ships and
Steansers Steamers.
. i
Chatham.................. ... ..o et e 16 1] 19 216
Dorchester ... ... ... o0 e P ' N
MORCEOM. . oot e i crieee e e L e N
Richibucto. ... ot i e e e e e e P
Sackville ... .o e e e 20 .. ... z ............ 164
St. ANdrews. ... ... i 20 Y 29
St. John........ ..o i 4! 1 10 | 205
— |
Total. . oo e e I 24 2 ! 2 627
i
NOVA SCOTIA
Amherst...... ... . L i
Annapolis. . ..o .
Arichat. ... oo e
Barrington.. ... . L B :
Ianls)o .......................................... 1
DY e e e
Guysboro’ ... e e
Halifax... ... e
Liverpool...... ... i
Lunenburg...... ..... .. ........ . e
Maitland. ......... .. ..o o0 ool
Parrsboro’. ........... .o e
Pictou............. ... e ..
Port Hawkesbury...... .. . ... ... ...
Port Medway.. ........ . ... i i
S Pugwash...o.0 Lo
Shelburne............ . (.. oo i
Sydney............ ..... PR
bR o T
\Veymouth P e s .
Windsor.............. e e . P T S 246
Yarmouth............ e e e . 8 2 88 315
Total .. ... i a9 5 209 7,704
Amherst M. I . e
\Iontreal
New Carlisle
Percé. .....
Quebkec.. ...

Amherstburg............... .. e 3 3
Belleville ... iiiiiiie i e e e | 1
Bowmanville. . . .voeirie e e e e
Brockville. . ...o veer vt vivin i e 3 3
8L1gtham. P AN PO AP (R

IPPEWA. ..ot cev e e e DY P T Lo el
L0 e v R IR

36 23
13 9
......... sl
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LisT of Ports at which Vessels may be Registered, showing the Number of New
Vessels Built and Registered, &c.—Continued.

ONTARIO—Concluded.

|
|
i
(

Total |

. Total
Number of | Number Gross  {NetTonnage
Name of Port. Sailing | of Tonnage of | of .bmlmg
Ships and : Steamers. | Steamers. | Shipsan
Steamers. Steamers.
Collingwood.. .........c.coiiiiiiet i 2 2 7 50
Cornwall.................. ... i 1 20 13
Cramahe..................... J S P PPN
Deseronto......... ... ..ooiie e o L
Dunnville.......... ..o i
Goderich ... ... ... i i
Hamilton ......................
Kingston ... ... ... .. ..o S
Morrisburg
Napanee........ .....
Qakville......... ... ool
Ottawa .... ... .......
Owen Sound
Picton......
Port Arthur
Port Burwell
Port Colborne
Port Dover
PortHope........... ..o oo i
Port Rowan
Port Stanley
Prescott........ .. e e !
Sarnia ... il i i e )
Saugeen.... ............ ... ... P Y P D R B
Sault Ste. Marie..... ... . oo iii e i e s [N
St. Catharines. ... .......o.oiiiii Lot e e e e
Toronto... .......o il i e e 2 2 1,277 678
Wallaceburg. . .....oooii o i e e e e .
Whitby. ... . .0 e e ..
Windsor......oooiiiiiin i e e e
i
Total... .........eooiiiill 38 32 2,444 | 1,757
i
PRINCE EDWARD ISLAND.
CharlobbetowWn . ... «vevrr veeeii e E 7 DU P veeeeen 11
BRITISH COLUMBIA.
New Westminster. . ...ocoovve ooiinnnannnnn., 10 10 1,267 762
VAICOUVET . « e veveeeen et ee e e e 5 4 59 68
Vietoria. . ... .. 7 3 634 636
Total. ... . o i . 22 17 1,960 | 1,466
MANITOBA.
Winnipeg.....oooviinein i 7 7 716 512
SUMMARY.
New Brunswick............ .. ... ... ..., 24 2 29 627
Nova Seoti. ...  ..vv cevier v 7 5 209 7,704
Quebec ....... LU 36 6 | 1,819 3,969
Ontario . . .. ... ... el e 38 32 t 2,444 1,757
P EIsland.................. ... ... .. L 2 et " 1 i}é
British Columbia............ ... .. ....... ...... 22 17 1,960 19
Manitoba.............ooci o 7 7 716
Grand total........ ......... 227 69 1 7,177 16,146

63
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CoMPARATIVE STATEMENT of New Vessels Built and Registered in the Dominion of

both
! 1874. 1875. 1876. 1877. 1878.
Provinces. & & = E E
g i 2 E 2 3
g & 8| 2 |E| £ |%) B |&| ¢
Sl & (»] B |B| & |F] & [&]| &
New Brunswick............. .| 90| 432,027] 65/ 33,483 61, 31,040 54 31,158/ 56/ 27,368
Nova Scotia ..... ..........e. 175 84,480! 177 67,106/ 194 58771\ 219 47,980 166 49
Quebec ...... ... ... 73/ 20,796| 103] 22,825/ 51 17,800] 62/ 19,253| 46 10 870
Ontario ...........ocoeevnnn.. 50/ 10,797 53 7,760, 47 5,397 28, 3,316; 30
Prince Edward Island......... 88!  24,634| 83| 19,838 62 14,671 62 17,026| 38 10382
British Columbia.......... ... 5 6. .. 1! 121 2 204 2
Manitoba . ...l FPO N D I PO [P 3 48 1 la
490| 183,010 480! 151,012 416 127,700} 430! 118,985 339| 100,873
Add new vessels built in Can-
ada which proceeded to the
United ngdom under a |
Governor’s pass without bemg !
istered.. . 6 7,746, .. ... ...... 3 2,721 2! 1,943 1 663
Add new vessels which left ‘
Quebec for registration in ‘
(Germany. ...... ...c........ O I T 1 4800 .o L
Total,.....ocovvvvnennn. 496 1‘)0 756‘ 480 151,012) 420! 130,901| 432 120,928“ 340, 101,536
|
1886. 1887. 1888. 1889. 1890.
New Brunswick............... 34 4,931 18 2,900, 32 2,530, 50 4,792 35 5,572
Nova Scotia . ..........c.ouo... 93 20,948, 87 12,310 116 12,965 126 19,645| 150 33,907
Quebec ........... ceeiii.... 27 2,683 28 2,888, 23 2,669 27 3,759 26 4,880
Ontario...........cooviinan.. 52 2,075 66 2,993 62 5,095, 45 3,259 41 4,917
Prince Edward Island......... 12 1,318 7 601 12 1,412| 12 1,503 12 2,008
British Columbia... .... .....| 8 154 9 376/ 18 448 12 840{ 15 876
Manitoba.... .......... e 3 98 8 439 1 1] 8 548 7 218
229 32,207 224 22,516 264 25,130| 280 34,346] 285 52,37
Add new vessels built in Can-
ada which proceeded to the
United Kingdom under a
Governor’s pass without being,
istered. ... ....... ... T P I O N N EE R T,
Add new vessels which left I
Quebec for registration in
Germany. ...........oiaun.. R P AU PO PN PN N PP R Pt
Total ......ccovvvnvnnn.. 229 32,207 2247 22,516 264 25,130‘ 280 34,346| 285 52,378

54
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Canada during the Year ended 31st December, in each year from 1874 to 1896,
inclusive,

1879. 1880. 1881. 1882. T 1883. 1884, | 1885.
= = & = 2 2 =
2 ] 2 & 2 % % % 2 @ 2 %
2 2 2 -4 S g El % g 2 g 2 g
sl e || & lr| & sl 8 gl & sl & | > | &
, |

43| 19,067| 63/ 18,806/ 57| 18259 66/ 16,820| 72| 21,108) 46/ 12,888 34| 7,736
126! 39,208 126/ 31,257) 150 40,465, 117| 26,711 202| 35,765, 178 42,082 102| 24,703
291 7.421| 33| 8,219 56 5678 2| 678 42! 6504 32 3815 29| 4,556
42| 2,464] 44| 3,610 54| 5,111 4,369| 84, 4,311 58 4, 45 4,509
20 5279 21| 33590 15/ 4351 15 3508 17, 5343 21, 5180 11| 1,707
5 788 2 85 8 1,681 5! 8490 15 675 6 648
R T 1 100 3 16| 1) . 289 2 125, 37| 3,366 13 320

265 74,227) 2711 65,441| 336] 74,060, 288 60,113 374 74,090} 387) 72,411 240| 43,179

1891. 1892. 1893. 1894. 1895. 1896.

43 6,269] 211 1,873 119, 2,819| 40| 2,534 27 714 24 627
130¢ 35,528| 105, 16,446 111} 15,089| 128 8,721 89 4.762 97 7,704

46 4,200 34 2,620 53 4,220 55 4,412 49 4,835 36| 3,969

44 2,662 34 3,684 491 4,126| 64 3,137 52, 3,732 38 1,757

1,000 9 967 3 634 3 183 1 196 3 111

41] 2,364] 46| 2,887 19 944/ 25 1,900, 18 1,709 22| 1,466

3 122 6 296 8 608| 11 14 822 7 512
| —— = - —

312| 52,145 265| 28,773| 362] 28,440 326| 21,243 250 16,270/ 227| 16,146
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STEAMBOAT INSPECTION AND CERTIFICATES TO ENGINEERS.

The annual report for the year 1896 of the chairman of the board of inspection
forms an appendix to this report. The statement showing certificates granted to
engineers of steamboats, together with a list of steam vessels inspected and steam
vessels not inspected, number of passengers allowed to be carried in each passenger
steamboat, steam vessels added to the list, and steamers lost or laid up or rendered
unfit for service during the year, will be printed in the supplement.

The amount received during the last fiscal year on account of tonnage dues,
inspection of steamboats and certificate to engineers was $23,205.67, of which the
sum of $22,488.17 was for tonnage dues and inspection fees, and $717.50 for certifi-
cates to engineers, The expenditure for the fiscal year amounted to $26,321.27,
showing an excess of expenditure over the receipts of $3,115.60.

The following is a comparative statement of the receipts and expenditure :—

I Receipts. Expenditures.
$ cts. 8 cts.
For the fiscal year ended 30th June, 1870..... .............. ... ...ooen. ! 12,521 29 7,379 18
do do 187, .. e | 10,369 96 8,321 00
do do 1872, ..., .. ' 11,710 43 8,500 00
do do 1873....... ... e e e ! 15,412 75 11,205 54
do do 1874... .. ... . ... e e 15,603 19 10,291 58
do do 1870, . e e ! 15,011 90 12,199 81
do do 1876. ... ... .. i | 13,811 24 13,081 86
do do 1877 o e | 15,878 42 12,073 01
do do 1878. .. e s ! 12,431 25 13,228 28
do do 879, I 12,331 16 13,076 46
do do 1880. ..ot : 15,424 02 11,854 34
do do 188, .. e ! 16,905 49 12,211 65
do do 1882. ... .. e 15,277 78 14,835 97
do do 1883............... e 12,577 36 16,209 02
do do 1884 ... . ..o 15,371 79 21,893 2¢
do do 1885........... e s 13,343 66 23,235 04
do do 1886............. e e 14,087 76 21,775 57
do do 1887 . e 12,701 20 22,837 80
do do 1888 .......... PN 12,550 14 21,430 45
do do 1839, o 12,576 18 22,313 03
do do 1890...... ...l 19,859 18 | 20,989 52
do do 1891, f 21,644 72 22,183 76
do do 1892. .. e 20,994 84 22,736
do do 1893, . e 25,295 35 24,386 95
do do 1894, .. s e 24,836 47 25,961 36
do do 1895, .. e 24,630 56 26,385 88
do do 1896..... . e s 24,002 32 26,321 27
437,188 32 467,938 20
Deduct receipts from expenditure.... .......... S 437,188 32
Balance todebit of fund .................ceeveenn. [ P 30,749 88
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The following list contains the names of the inspectors of boilers and machinery
and hulls and equipment of steamboats, viz:—

i
Name. Position. ! Address.

]

|
Edward Adams......... Chairman of Board of Steamboat Inspection................, Ottawa.
M. P. McElhinney...... Inspector of Hulls and Equipments ..t do
I.J.Olive.............. do 3(» . St. John, N.B.
SR Hill.............. do do Halifax, N.S.
William Evans.......... do do Toronto, Ont.
Thos. Donnelly... ..... do do Kingston, Unt.
P. D. Brunelle......... do do . |Quebec.
R. Collister........... .. do do Victoria, B.C.
John Dodds .. ..... Inspector of Boilers and Machinery Toronto, Ont.
J, Johnson ......... ... do do do
T. P. Thompson ........ do do Kingston, Ont.
Wm. Laurie............ do do Montreal, P.Q.
L. Arpin.... . .. ..... do do do
J.Sampson ............ do do .|Quebec, P.Q.
J. P Bsdaile........... do do Halifax, N.S.
H. L. Waring..... ..... do do St. John, N.B.
J. A. Thompson ........ do ) do Victoria, B.C.
G. P. Phillips...... e do do Rat Portage, Ont.

b7
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INSIDE SERVICE.

The following comprises the names of officials and employees, engaged in the
inside service of the Department of Marine and Fisheries on the 30th June, 1896.

Name. Rank. Salary.

3 cts

William Smith.... ..... Deputy ’VImlster, 10months..... ... ... ... e 3,000 00
F. Gourdeau.. ......... Zmonths. ... ... ...l il e "533 33
John Hardie............ Chief Clerk ............................ e e e s 2,400 00
F. Gourdeau.... .. e Accountant, 10months.............. ... ...... e 1,911 70
E. E. Prince............ Commissioner of Fisheries....... ..., .......... .............. B 2,000 00

Technical Officers.

W. P. Anderson ....... Chief Eng., GeneralSupt Lighthouses and Hydrographic Service. 2,600 00
W. Bell Dawson........ 2,050 00
W. J. Stewart..... .... 1,700 00
C. F.Cox..... ........ 1,400 00
B. H. Fraser............ 1,100 00
F. 750 00
J M. OHanly..........icooiiiii 1,100 o
W 1,650 00
M. 1,650 00
A. 1,550 00
C. 1,550 00
J. 1,400 00
M. 1,400 00
S. 1,400 00
J. 1,400 00
A. 1,400 00
W. 1,350 00
V. 1,350 00
A. 1,250 00
F. H. Cunningham. 1,250 00
J. A, Murray........... 1,100 00
“T. Aumond............. 1,000 00
J. McClenaghen ....... 1,000 00
D. C. Campbell......... 1,000 00
R.Roy. .... ... .... 980 00
B. F. %umett, .......... 950 00
M. C. Doyle............ 900 00
W. A. Mackinson....... 800 00
A. H. Guion...... ..... 850 00
J. W. Watson ..... .... 650 00
J. M. Lalonde.......... 650 00
E. W. Gilbert.......... 600 00
C. W, White . 500 00
John McCharles ...... .. 500 00
J.J. Skelly............. 400 00
R. Beaulieu....... ... 400 00
J. Morin ., ............. 500 00
R. Archambault . ....... 500 00
cQuarrie........... 330 00

M elly. .... ...... 300 00

ExtrA CLERKS.

M. Lamouche ......ccoveeres vine ot vncreenn ceeeeee § 2,25 per diem,
R. E. Tyrwhitt .. ... woeeeciiirievinineeccree +o 600.00 per annum.,
W. L. Bance weeevee ool crereenn weene 45000 do



Marine and Fisheries—Marine Branch.

OUTSIDE SERVICE, MARINE BRANCH.

The number of persons employed in the outside service on the 30th June, 1896,
was as follows :— . :

Superintendent of lights and light-keepers, etc., in Ontario
and above Montreal......cccvcveenns vttt iiiiinns weeeeeee 175
Officers of agency in the city of Quebec and light-keepers,
fog whistle-keepers, crews of light-ships, etc., at and
below Montreal, in the province of Quebec................ 173
Agent, clerk, messenger, superintendent of lights, light-
keepers, fog-whistle keepers, attendants at humane
establishments, etc., in Nova Scotia......... vereresens veveseer 205
Agent, clerk, messenger, superintendent of lights, light-
keepers, fog-whistle keepers, etc., in New Brunswick. 107
Agent, foreman of works, messenger and light-keepers in

Prince Edward Island.....coeeviveeaes coiiiiinnn vivnanen. 43
Agent and light-keepers in British Columbia..... . .......... 16
Officers and crews of Dominion steamers and vessels, includ-

ing Fisheries Protection Service............. ..covcveunee. 360
Coxswaing of life-boats.....ccevveiir v vviis cvveriieenn e iecinne. 25
Inspectors of steamboats. .. ... ..ccoer ver viiiiiiiiiiiiiienne 20

do shipments of live stock.... ............cceueeees 3
Examiners of masters and mates, and clerk to chairman of

Board...... coveiiiii it et errtranse s ceenes 17
Officers and servants in marine hospitala.......coeeees ... .0 23
Shipping Masters......coiveeioieer ciiviiiiiiniiiies teees seies cennes 35
Harbour masters...... ceo.o.iutiieeer civiiiiinereieirnienes ee 193
Officers of observatories, meteorological observers, etec.,

receiviDg PAY.cocever cever cernrniennennnes eeestensersases senes 149
Hydrographers and engineers at Ottawa....cccuvveerinnnenn.en. 7
Receivers of wrecks ... .cococoveiiiniiicinninnnnes crerenereas eeven 45

Wharfingers. ... c.cciiiiee vereriiiennumeeniions coverrnerneneneneses 13D

AN

Making a total of c.ooooeinniiininioniennnee. e 1,736

For the previous year the number was 1,679. In addition to the 1,736 men-
tioned above there were 70 registrars of shipping, who act under the direction and
control of this department, but are, at the same time, collectorn of customs at various
ports of registration, and receive no salary or fee in their capacity of registrars.
There are 93 measurers and surveyors of shipping throughout the Dominion, who
act as officers of this department, and are remunerated from their fees of office,
although in addition to such-office, many of them hold positions in the customs ser-
vice. Also, in addition to the above, by Orders in Council of the 21st of April and
2nd of December, 1874, the chiof officer of customs at each port in the provinces of
Quebec, Nova Scotia, New Brunswick, British Columbia and Prince Edward Island,
where no separate shipping office has been established, is to be held and deemed &
shipping master, is to receive the fees, make the yearly returns to the department,

and aet in that capacity under its directions.
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From the above statement it will be seen that there are 149 officers of observa-
tories, ete., who receive pay for the performance of their duties, but in addition
thereto there is a large number of meteorological observers throughout the Dominion
who give their services gratuitously.

METEOROLOGICAL SERVICE.

Mr, Stupart, director, in his report states that the usefulness of the service has
been increased in several directions. A monthly map has been published during the
past year, and meteorological data supplied the director of the Tidal Survey. In
addition to the publication of weather forecasts furnished to leading newspapers of
the Dominion, besides being posted at about 1,500 telegraph offices in Manitoba,
Ontario, Quebec and the Maritime Provinces, a bulletin has been telegraphed each
morning at 10,15 to harbour masters and other persons on the lakes and Maritime
Provinces, The bulletins have proved very useful and are now posted in about
thirty different ports. By reference to the director’s report it will be seen that sea-
faring men and fishermen appreciate the forecasts, and are governed by them to a
large extent when storms are predicted.

The demand from persons in Toronto, and at a distance, for special forecasts
continue to increase, and in all cases predictions have been furnished at once to those
asking for them. Warnings of approaching storms were issued to railways.

The average number of inquiries regarding the weather, by telephone at the
Toronto office, is about six per day. The number of inquiries by telegraph regard-
ing the weather, from outside places in direct telegraphic communication with the
Toronto office, is about ten per week.

Forty-four stations with voluntary observers were added during the year, mak-
ing a total of 236.

No charge is made in Canada for inquiries.

The information relating to forecasts is given to the public gratuitously, and a
display is made in conspicuous and public places in the various cities of the Dominion,
of the forecasts. ’ :

MAGNETIC OBSERVATORILES.

The annual reports of the director of the Magnetic Observatory at Toronto, and
the observatoties at Quebec, Montreal, Kingston and St. John, are annexed to the
report on the Meteorological Service. The sum of $2,747 was oxpended in connec-
tion with the Magnetic Observatory at Toronto, and $500 each for the observatcries
at Kingston and Montreal. The total amount expended on account of meteorologi-
cal and magnetic services for the past fiscal year was $66,600.29,

COASTING TRADE OF CANADA,

By the provisions of chapter 83, Consolidated Statutes of Canada, being an Act
respecting the Coasting Trade of Canada, no goods or passengers can be carried by

water from one port in Canada to another except in British ships, but the Governor
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in Council may, from time to time, declare that the Act shall not apply to ships or
vessels of any foreign country in which British ships are admitted to the coasting
trade of such country, and to carry goods and passengers from one port or place to
another in such country. The Parliument of Canada was empowered to pass the
Act alluded to under the provisions of the Imperial Act, 32 Vic., chap. 11, intituled :
“ An Act for amending the Law relating to the Coasting Trade and Merchant Ship-
ping in British Posseseions,” which came into operation in this country on its pro-
clamation by the Governor General on the 23rd October, 1869.

It was ascertained that the following countries, viz.,, Italy, Germany, the
Netherlands, Sweden and Norway, Austro-Hungary, Denmark, Belgium and the
Argentine Republic, allowed British ships or vessels to participate in their coasting
trade on the same fouting as their own national vessels—the ships of Italy by Order
in Council of the 13th August, 1873; those of Germany by Order in Council of the
14th May, 1874; those of the Netherlands by Orderin Council of the 9th September,
1874 ; those of Swoeden and Norway by Order in Council of the 5th November, 1874 ;
those of Austro-Hungary by Order in Council of the 1st June, 1876; those of
Denmark by Order in Council of the 25th January, 1877; those of Belgium by Order
in Council of the 30th September, 1879; and those of the Argentine Republic by
Order in Council of the 18th May, 1881, were udmitted to the coasting trade of
Canada.

INSPECTION OF SHIPMENTS OF LIVE STOCK EXPORTED FROM
CANADA.

A report from the inspectors forms an appendix to thisreport. It will be seen
that the total number of cattle shipped in 1896 is greater than for the year 1895,
~ the figures being 96,448 cattle for 1896, and 94,972 cattle for 1895.

MESSENGER PIGEONS.

The pigeons were removed from Halifax to Hazelhill in Guysboro’ County, in
Docember of last year, and placed under the control of Mr. 8. S. Dickinson, Supt. of
the Commercial Cable Company. This change was made in order that the flight
might be reduced for the birds between the mainland and Sable Island, and that the
experiment with the birds may be conducted under the most favourable circum-
stances. The pigeons have increased in number by careful attention, and it has
been found necessary to enlarge the pigeon loft to accommodate the young birds.
No experiments in flying were made as the birds hatched at Hazelhill are too young
to train this season,

REMOVAL OF OBSTRUCTIONS TO NAVIGATION.

The sum of $5,000 was appropriated by Parliament for the removal of obstruc-
tions to navigation. The sum of $456.38 was expended.

Tho schooner “ Marie Rose” was sunk in the channel at the mouth of Grand
Pabos Harbour, Gaspé Co., Quebec. Tenders were invited and the work of removal
was done by contract in a satisfactory way.
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CORRESPONDENGE.

The correspondence of the Marine branch has steadily increased from year to
year. The letters reccived during the financial year number about 13,000, not
including returns from officers and accounts, The letters sent out numbered abont
13,200, not including mere acknowledgments,

LONGITUDE OF MONTREAL.

By reference to reports of previous years it will be seen that arrangements
were made for determining the longitude of Montreal. The matter is one of impor-
tance and is necessary for the construction of reliable hydrographic and other charts,
The report of Professor C. H. McLeod, Superintendent of McGill College Observa-
tory, published as part of Appendix No. 4, contains information respecting the
final value of the longitude of Montreal. Tho following is an extract from the
report:

 During the past summer tho Astronomer Royal visited Montreal on his way
from Japan, having brought with him the completed reductions of Montreal—
Greenwich longitude observations, [ am able to announce the final value of the
longitude of Montreal (the middle point betweon the two piers of the transit instru.
ments at this observatory) as determined from the observations of Professor H. H.
Turner and myself in 1892, as 4" 54™ 18-670. This quantity is in excess of
the old value which was obtained by conncetion with the United States system of
longitudes by 0*105.”

. 1 have the honour to be, sir,
Your most obedient servant,
F. GOURDEAU,
Deputy Minister of Marine and Fisheries.

DEPARTMENT OF MARINE AND FISHERIES,
April, 1896,
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APPENDIX No. 1

GENERAL SuMMARY of Expenditure for Fiscal Year ended 30th June, 1896.

Service. Amount. Total.
$ cts. $ cts.
Ocean and River—
Maintenance and repairs, Dominion steamers........ ................ 150,519 41
Examination masters and mates ..... . ............. ... .. ........... 4,062 82
Rewards for saving life........ ... 0 L 8,004 38
Investigations into wrecks......... ..........o0 ool L 483 98
Registry of shipping ...............ccoooii oL b17 60
Al SETVICe . . .. ittt e e e e e e e 9,627 46
Removal of obstructions in navigable rivers. ... ... ... ... ... .. 456 38
Winter mail 8ervice..........oooieiiniiiii i 7,779 69
_——— 181,451 71
Lighthouse and Coast—
Salaries and allowance lightkeepers................... ..... . 199,348 61
Agencies, rents and contingencies..... ................. 15,372 14
intenance and repairs to lights................ .. ... o L 225,691 07
Construction of lights. .. ............ ... ... ... 17,662 28
SIgNAl BBIVICO . ... vvutieit b e e 5,338 76
Repairs to wharfs. ... ... ... ... ... o L. 2,644 69
—_ 466,057 55
Scientific Institutions—
Observatory, Toronto ....... ...... ... ...... .. ..o .l 2,747 97
do INGBLOM. .. ... e e 500 00
do Montreal.... ... .. ... 500 00
Meteorological service........... ... .. 62,852 32
Hydrographxc BUTVEYB o\ttt ittt ie e e e e tereanannns 15,099 63
——— e 81,699 92
Marine Hospitals—
St. Catharines hospital .. ..... ........ ... . ... ... .. ... . . 320 40
Sick and disabled seamen. .................o000 Lo L L, 33,313 17
Shipwrecked and distressed seamen............................ .... 3,049 79
- 36,688 36
Stoamboat inspection. ... ..oveuit ittt ciie e o 26,321 27
Salanes, &c., of Flsherles, Overseers and Wardens—
Ontario............ccoene e e et ers teeacaetett e tiaeaneeeeaas
guebec .............................
ew Brunswick......... . ... ... oL
Nova SCObIA . .o vt i i e e e
Prince Edward Island
Manitoba. ... ..... ..
gqrgh];w(ggt Tel;;itories
mbia ..... ....
ritish_Colu 96,961 72
Fish breading. . ... .oov oottt i cee e eaeeee e aneeaas 38,050 41
Fishery protection service........ ... e e erieeeeeans R N 107,317 21
Miscellaneous---
Building ﬁshways ............................................ R 1,722 40
@XPONBES. . ... evrni et caeaaanns 4,982 24
Canadian fisheries exhibit . 149 14
Distributing bounty.... .. 4,951 05
Oyster culture. .......... .......co. ... 5,143 68
Carried forward 16,948 51 | 1,034,543 16
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GENERAL StMMARY of Expenlliture for Fiscul Year ended 30th June, 1896—Continued,

= o = —— i
Service. Amount.

3 cts.
Brought forward... ..... .. ... oo, 16,948 51

Miscellaneous— Continued. i

International fisheries commission............ ..o ..ol 1,945 69 |
Edward Hackett.... ... ciuviivniinn ittt ittt iaananan 214 40
W.B. Deacon....... ..... here seecieraiesitaas 4 aesiseeseaans 93 15
Licenses to United States fishing vessels ............................ 278 55
Samuel WIlnot ... ..oouiieeieir it it cieie it e 45 55

A Lo Belyea «ooooniin i e it e 577 40
Refund bait licenses to Newfoundland fishermen... ..... .......... . 1,250 00

Fishing bounty........ RN cereen

Civil Government, salaries. .
do oontmgenmes [ ..

csseees s

cts.

1,034,543 15

21,353 25
163,567 99

70,703 71

1,290,168 10
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APPENDIX No. 2.

StaTeEMENT of Revenue of Marine and Fisheries Department for the Fiscal Year
ended 30th June, 1896.

Service. Amount.

$ cts.

Casual Revenue (sale of shipping forms, $134 sundries, $5,788.19)........... ........ e 5,922 19
Capes mail 86TVICe. .. ... ..oty ciieiiiiiiil L i il i e s 3567 08
Dominion SteamMErs. . ... .. vui et it e et 11,056 94
Examinations masters and mates ..... . .. ...... ............ e e 3,393 00
Fines and forfeitures. ............ ........ .. e e e e 530 71
Harbours, piers and wharfs ......... e e e e e e 7,943 24
Cattle mspect.lon ............................. e e e 4,731 49
Steamboat engineers’ certificates......... . ... o oo oo N 827 50
34,762 16

F. GOURDEAU,
Deputy Minister of Marine and Fisheries.
A. W. Owen,
Accountant.
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APPENDIX No. 3

ANNUAL REPORT OF THE CHIEF ENGINEER OF THE DEPARTMENT
OF MARINE AND FISHERIES.

Major F. GourDEAU,
Deputy Minister of Marine and Fisheries,
Ottawa,

Sir,—I have the honour to submit a report of the work done by the various
branches under my control during the past year. This includes all the technical
work at the department’s headquarters, embracing the construction and maintenance
of lighthouses, lightships, fog-alarms, buoys and beacons, the supervision of con-
struction and repairs to Dominion steamers, construction and repairs of life boats
and life boat stations ; the administration of the vote for the removal of wrecks and
obstructions in navigable waters ; tidal and current surveys; hydrographic surveys
in Canadian waters, and the publication, examination and correction of hydrographic
charts; construction and repairs to fish hatcheries; engineering points in connec-
tion with the maintenance of fish passes; supervision of surveys of oyster beds;
oxamination of applications for foreshore, whurf and water lots as they affect the
interests of mavigation; preparation and publication of notices to mariners and
hydrographic notes, otc.

There are special staffs appointed for the tidal observation work and for the
hydrographic survey work; the remainder of the work of the branch is attended
to by the general staff of the office.

AIDS TO NAVIGATION,

A large proportion of the work done by this general staff consists in the con-
struction and maintenance of light buildings and other aide to navigation, Full
details of the large quantity of work done in this connection last year are contained
in the annual report of the Deputy Minister. Plans and specifications for all
important new buildings and repairs are made or supervised in Ottawa.

Attention is drawn (o the notices to mariners issued last year, which covered a
large variety of subjects of interest to Canadian mariners, and involve considerable
correspondence and office work. In consequence of our small staff it is found
necessary generally to limit these notices to purely Canadian topics, though some
effort is made to include improvoments in contignous waters. I should like to see
the work moro thoroughly done, but doubt if it can be avcomplished without detail-
ing an officer for that special duty. The list of Canadian lights and fog signals has
been brought up to date, and, as revised, has been printed. - ‘

An important work which it has been impossible to attempt is the compilation
and publication of a list of Canadian buo%% and beacons.
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The following table gives a synopsis of the office work accomplished during the
year 1896 :—

Land Surveys ......covviiiar cieneiiieann 21 Plans received. 3 Plans designed. 52 Copies made.
Lighthouse towers and dwellings... .. ..... 3 “ “ 24 ¢
\Viarfs, piers, &C.... .........e.n e 8 6
Fog-alarms. ............oc0 i
Outbuildings. .... ... ....

Detail sheets. ...... .
Iluminating apparatus. .
Steamers................
Buoys and apparatus. ..
Boilers and fittings. ....... .......... ...
Machinery..... ... . .. ... -

OFSter Areas. ... ...oeneenvnvers conans aut
Charts. . ..o.veire i 1
Charts under construction ... ....... e
Miscellaneous. . .......cocoeveeriiinnian.in. 27 ¢

“ .
113
[
13
13

1
13

[y
NN O

3
113

“« 3
13 11
113 6

113

13
““

‘s
““
“

WHNH=TINHDIND WS

“
113

“ 50 13

2
o

Total drawings and copies passing through office. . .
Charts received and recorded .....................

o entered in chart books...... e e
Photographs received and recorded.... .................. ...l e . 22
Plans relating to foreshore applications received and made
Specifications written ... .. et e e e e e e e 15
Notices to mariners issued (comprising 135 subjects). ... ....c..cooiiii. . it 70

As funds permit an endeavour is being made to improve the characters of the
buildings and foundations by substituting more durable materials and more com-
pact desigus for those previously in use. In consequence of the progressively in-
creasing price of square timber and deterioration in the quality of that made, timber
cribwork foundations are no longer desirable, and in many instances I have been
able to substitute forthe old cribwork piers, steel casings filled with rough and cheap
concrete and stonework. The initial cost is not much greater than that of good erib-
work, while there is no comparison in the strength and durability of the two classes
of structure. Where such a design proves suitable, light angle iron frame towers
have been substituted for the heavy square timber framework previously used and
the results of this change are satisfactory. In consequence of the extreme cheap-
ness of steel, there is no appreciable increase of cost in making the change fromn wood
to iron in this case.

PERSONAL INSPECTIONS.

In July last, I accompanied the agent for Prince Edward Island on his annual
supply trip to light stations on the north shore of his division, and had an
opportuunity of seeing the difficulties to be contended with from shifting sandbars on
that coast, a condition which will always make it difficult to establish suceessful and
permanent lights.

In July and August, I accompanied the inspector on his summer supply trip to
lights in the Strait of Belle Ixle and made a careful inspection of all the stations in
the Gulf of St. Lawrence. Tho lights, with very few exceptions, were exceptionally
well kept and exceptionally well supplied. In the supply ofcoal too large a reserve
was maintained, subjecting the coal to deterioration by age, and a change in the
method of supplying this article isrecommended. At various times I was enabled
to visit and survey proposed ~ites for new lights, and attention is drawn to the
desirability in all cases of allowing the officer who is entrusted with the preparation -
of plans the opportunity of inspecting the sites and locating the buildings before-
hand. By so doing the proper location of the lighthouse and the proper adaptation
of the plans to the site can be ensured.

TIDAL OBSERVATION WORK.
During the past summer season Mr. Dawson, C.E., continued the work of

observing tides and currents in the Gulf of St. Lawrence with the assistance of the
Dominion steamer “Lansdowne” as in previous years. Annexed hereto—
7 .
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Inclosure B—is his report of progress for the season. It is to be regretted that the
funds available for this work will necessitate a restriction of the work during the
coming season. The work already done has been very satisfactory, and the results
obtained have been valuable, not only from a scientific standpoint but also directly
and practically to masters navigating the Gulf.

HYDROGRAPHIC SBURVEYS,

The only hydrographic survey work directly under the control of the govern-
ment of Canada is that done by Mr. Stewart on Lake Erie. I submit herewith—
Inclosure A—Mr, Stewart’s report of progress for the past year. It is hoped that
the survey of the north shore of Lake Erie will be completed and connected with
the American work early next season, and it is proposed that Mr. Stewart should
resume the survey of Lake Huron for the remainder of the season of 1897. Besides
the work done directly by this department, in hydrographic surveying, considerable
additions to surveys of Canadian waters were made during the past season, The
banks off Halifax were surveyed by H. M. 8, “ Rambler,” and a resurvey of Louis-
bourg was made by the same vessel. The resul’s of these surveys will be published
by the Admiralty. A resurvey of the North Sydney bars was undertaken by the
commissioners of that port and the results have been sent to the Admiralty for cor-
rection of the harbour chart.

From time to time the master of the Dominion steamer * Quadra " has been
enabled to make some small surveys in British Columbia waters, the results of.
which have been embodied in Admiralty charts, and in notices to mariners issued
by this department.

Respectfully submitted,

WM. P. ANDERSON,
2nd JANUARY, 1897, Chief Engineer.

[Inclosure A.]

REPORT OF PROGRESS.

HYDROGRAPHIC SURVEY OF LAKE ERIE.

W. P. AnpERsON, Esq.,
Chief Engineer,
Department of Marine and Fisheries.

In connection with the survey under my charge I bave the honour to report as
follows upon the operations during the past year. Last winter was fully taken up
in plotting and otherwise working up the notes of the previous season’s work, as
well as in the preparation of copies for the Hydrographer of the Admiralty, London,
England, and also one for the Hydrographer of the United States Navy,

The first chart of the Canadian shore of Lake Erie will embrace that portion
from Port Colborne to Port Rowan, including Long Point, and will probably be
published on a scale of % of an inch to one mile. These copies will be completed
early this winter.

On May 6th the extensive repairs to the ‘“ Bayfield,” having been completed at
Port Dalhousie, and the errors of the vessel’s compasses ascertained by “ swinging ”
off the same glace, I proceeded up the Welland Canal and started work at Port
Colborne on the 7th. The whole season after that was taken up with work between
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Port Dover and Rondeau Harbour. This has been thoroughly sounded to an aver-
age distance of ten nautical miles from shore. The boat soundings were tuken out
one mile and the balance of the distance sounded from the deck of the steamer to a
depth of about twelve fathoms. No important shoals were found in the whole area
surveyed, in fagt the shore was found to be free from dangers. The area surveyed
was 800 square miles; number of nautical miles of shore line traversed was 100;
number of miles sounded from boats 1,000, and number from the steamer 1,500.

Owing to the character of the shore, I was unable to carry on a regular trian-
gulation from Houghton Sand Hills to Rondeau, a distance of 60 nautical miles, but
had to resort to & system of buoys for the apexes of the triangles. As the sides of
the triangles were from 7 to 17 miles long, the buoys moored very short and the
observing done at, at least, six stations on a calm clear day, very little error crept
in. As a check, a ‘“ broken base ” of about six miles was measured near Rondeau,
and its agreement with the same side calculated from the triangulation was satis-
factory. Instead of, as hitherto, using a compass to ascertain the magnetic declina-
tion at various points on the shore of the lake, through the kindness of Mr. Stupart,
of the meteorological service, who lent me a unifilar magnetometer, I was enabled
to accurately ascertain the declination at Rondeau, Long Point and Port Colborne.
I am much pleased that in fature a similar instrument is to be available for my use
and that better results will follow in this line.

A great deal of inconvenience was encountered through lack of harbours, there
being really no good harbour begween Long and Pelee Igoints, I had my head-
quarters at Port Stanley, which is only a very narrow cut between piers with barely
enough water to allow the “ Bayfield ” to enter in fine weather. In foul weather
the entrance is unsafe. Rondeau is only alittle better, as a couple of vessels can lie
with safety, but no mwore, '

On the whole the weather was favourable for hydrographical surveying. We
Liad some heavy gales in May, one in July and one in September, but with these
exceptions the winds were moderate and the air tolerably clear.

The water on the lakes has at least not shown any inclination, during the past
season, o drop lower than during its predecessor, but has rather improved, owing
probably to the fact that we had far more rain in the summer of 1896 than in 1895,
It is sincerely to be hoped that the improvement will continue.

I am glad to say as a result of the recent survey of Georgian Bay, the British
Admiralty have just issued a complete chart of that water, on a scale of # inch to
one nautical mile. This should prove an extremely useful help to vessels using that
bay.

v On October 16th, I left Lake Erie to examine some reported dangers in the north
channel of Lake Huron. These were accurately located and the results published
in a notice to mariners. Any existing charts that come to hand will have these
corrections inserted and the Hydrographer of tite Admiralty will be able, from trac-
ings, to have the corrections placed on all new prints,

On October 24th, I reached Col}ingwood and placed the “ Bayfield” on dry
dock for some minor necessary repairs. She is now laid up at Owen Sound.

There have been no changes in the staff of the survey, or in the officers of the
“ Bayfield ” during the past season. :

With fairly good weather the survey of the Canadian shore of Lake Erie, from
Port Colborne to Pelee Point should be completed by the first of September. The
balance of the Canadian shore was surveyed by the United Stutes government about
twenty years ago, and a8 no complaints have been made about shoals left out, there
seems no necessity for a resurvey. ' :

I have the honour to be, sir,
Your obedient servant,

WM. J. STEWART.
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[Inclosure B.]

REPORT OF PROGRESS.

SURVEY OF TIDES AND CURRENTS IN CANADIAN WATERS.

OTTAWwA, 26th January, 1897.
W. P. Anperson, Esq., C.E,,
Chiet Engineer,
Department of Marine and Fisheries,

Str,—1I have the honour to submit the following report on the progress of the
Survey of Tides and Currents in Canadian waters. During the year, substantial
ﬁrogrese has been made in both branches of thissurvey. The principal tidal stations

ave been maintained; and they have also been utilized for the determination of
tidal differences in an important region in the Gulf of St. Le.wrence. A series of
tidal differences for the St. Lawrence River has been worked out, and supplied with
the tide tables for publication in the leading almanacsfor 1897. In theother branch
of the survey, an examination of the currents has been made in the north-eastern half
of the Gulf of St. Lawrence from Anticosti to the Strait of Belle Isle ; and for this
work the SS. “l.ansdowne ” was again placed at my disposal for three months dur-
ing last season. It may be best to describe first the progress mado in the ¢ Tidal
branch ” of the work ; and then give the results obsained in the “ Survey of the cur-
rents” this season, and also some account of the general movements of the water in
the Gulf, with relation to the Gulf entrances.

THE PRINCIPAL TIDAL BTATIONS.

1o establishing these stations originally, a careful selection was made of the
most commanding points on the Atlantic coast, at the Gulf entrances, and on the St.
Lawrence. The stations, therefore are not only of direct value to our principal
harbours, but they also serve as reference stations from which to determine tidal
data in the regions lying between them. There are now seven stations in opera-
tion, situated at St. John, N.B., HaMfax, St. Paul Island in Cabot Strait, Forteau
Bay in the Strait of Bulle Isle, South-west Point of Anticosti, Father Point and
Quebec. The tide-gauges at these stations are so designed that they ean be heated
in winter to secure & continuous record of the tide throughout the year. They are
provided with self-recording iidal instruments, and other neceéssary appliances ; and
the more isolated stations are also furnished with dipleidoscopes, where there is no
means of obtaining the time except by telegraph from some distant observatory,
which during the first two years entailed counsiderable expense. These stations have
been in continuous operation during the past year, without any interruption of conse-
quence, and the tidal record obtained will serve to improve the accuracy of the tide
tables, as soon as the expense for the necessary calculations can be met.

The recording instrument at the station in the Strait of Belle Isle was replaced
by another in September; as its driving clock required cleaning. Also at St. Paul
Island, the hairsspring of the clock of the instrument broke; and with the type of
tide-guuge now in use, any such accident involves the entire removal of the record-
ing instrument, and interruption to the record. In this instance, it was imperative
to avoid interruption, as the gauge was being used at the time for comparison with
simultaneous observations at Pictou and Charlottetown. St. Paul Island can only
be reached fortnightly, and then a landing can only be made in fine weather ; it
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was fortunately possible to replace the instrument temporarily within three days,
while it was sent away for repairs. .

After extensive inquiry and careful consideration of the requirements, a form of
recording instrument has been devised by myself, which obviates the uncertainty
and expense connected with the use of the ordinary type of instrument. The essen-
tial point is to have a driving clock which can be readily detached from the rost of
the instrument. Thie is secured by placing the driving clock inside of the revolving
cylinder which carries the sheet of paper on which the tidal record is marked; as
is done in some types of self-registering instruments of smaller size, used for meteor-
ological purposes. I[n case of failure of the clock, a duplicate cylinder with clock
inside can be substituted in less than two minutes, as it is released by a single screw.
The defective clock can then be sent away for repair without interruption to the
record. This new form of instrument is also provided with interchangeable gearing
by which any one of four scales can be used; corresponding to a range in the tide
of 9 feet, 18 feet, 27 feet or 36 feet. Our tides have such a variety in their range,
that when an instrument requires to be changed to a new position, it has usnally
been first necessary to return it to the makers in Britain to have the gearing altered
to another scale. There are also reveral minor improvements, especially in so
arranging the carriage of the marking peucil, that the point of the pencil is readily
accessible. This is important in making the comparisons on which the datum
depends to which the observations have ultimately to be reduced. A recording
instrument of this new type, manufactured by Messrs. A. Légé & Co., Covent Garden,
London, has been in use at Pictou during last-summer with very satisfactory results.
This type of instrument should be substituted as soon as possible for those now in
use at the more isolated stations, because of its reliable character. Its cost, includ-
ing the duplicate ciock, is also considerably less than the Lord Kelvin instrument,
as there are no patent rights upon it.

TIDE TABLES; THEIR PREPARATION AND IMPROVEMENT.

The improvement which can be made in the tide tables each year has to depend
supon the balance remaining after the charges of first importance aro met. Out ot
the small vote available for this survey, the special appliances for deep-sea anchor-
age, and all current meters and other marine instruments required for the survey
of the currents have to be provided ; as well as the salaries of assistants and of the
tidal observers, and maintenance and supplies for the tidal stations. The question
of expense made it necessary to choose between these and improvemeont of the tide
tables. The tide tables for Halifax were based upon old rccords obtained at the
Dock Yard in 1860 and 1861; and it wasfound that an additional record also existed
for the years 1851 and 1852. The reduction of this record to extend the basis of the
Halifax tables had already been postponed. Sufficientrecord had also been obtained
from the tide gauge at St. John, N.B,, to enable tide tables to be prepared which
are much needed ; as such tables as are now published are based upon a fixed differ-
ence from ports on the other side of the Atlantic and are far from accurate; and
they give only the time of high water without reference to the height of the tide,
which at St. John is of special importance. The tide tables for Quebec were based
upon observations for one complete year only, and there is now record sufficient to
improve their accuracy. On considering these various claims in view of the money
available, it was thought best to give the preference to the prepuration of tide tables
for St. John and the improvement of the Halifax tables; and to postpone the im-
provement of the Quebec tables. .
The tide tables for Quebec for 1897 are still based therefore upon observations
during one complete year obtained from the tide gauge at the dry dock at Lévis,
namely, from 7th November, 1893, to 15th January, 1895. These tables are never-
theless far in advance of anything herelofore published, The basis on which the
Halifax tables rest has been extended to include the four years for which the record
existed ; namely, 1851, 1852, 1860 and 1861. The datum to which the tides are at
present referred is the one used in the old observations themselves which were
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taken at the Dock Yard; but exact levels were taken in Halifax last autumn to con-
nect the former datum with the new observations now in progress, and also with
the dry dock, and when these are worked out a more definite result will be arrived at.

At St. John much difficulty bas been met with, because of the want of a satis-
factory datum for the reduction of the observations; as explained in a former re-
port. It has been necessary therefore to redetermine the low water datum from the
new observations themselves. This determination is being made with great care.
Comparisons were made last June, with the co-operation of Mr. E. T. P, Shewen, C.E.,,
of the Department of Public Works, o ascertain as nearly as is now possible the low
water datum used in the survey of the harbour, on which the chart is based. The
result when brought into relation with the present tidal observations, and tho tables
based upon them, will enhance the value of the chart of the harbour; and will also
afford a reliable datum for future harbour works there. Tide tables for St. John are
now in preparation for 1898; and they will be based upon two full years of observa-
tion in that harbour, namely, 3uth April, 1894, to 18th May, 1896. They will give
the height as well as the time of both high and low water.

In preparing these tide tables, the height of the tide at every hour throughout
the year is taken from the record received from the tide station; and these heights
are reduced to a datum as determined or selected by this survey. There are thus
8,760 actual observations of the tide obtained from any one station during the course
of the year., The results thus condensed serve for the computation of future tides as
given in the tide tables. This computation is made by Mr. E. Roberts, F.R.A.S,,
of the Nautical Almanac Office, London ; by means of the latest methods of harmonic
analysis and with the assistance of a tide-predicting machine, built for the govern-
ment of India.

PUBLICATION OF THE TIDE TABLES,

Tide tables for Halifax and Quebec for 1896 were supplied without charge to
the almansacs; and this was the first year that reliable tide tables for any Cunadian
ports were thus widely available, A “ Notice to Muriners” drawing attention to
them was issued by this department in January, 1896. '

The tide tables for 1897 were again offered to all the leading British and Cana-
dian almanacs willing to publish them; and the harmonic constants derived from
the observations were also supplied to the United States Coast and Geodetic Sur-
vey, as a basis for their tables for Halifax., The tide tables for both Halifax and

- Quebec appear in the Canadian Almanac, published by the Copp, Clark Co. of
Toronto ; and in Greenwood’s Almanac, published by Mr, zV N. Greenwood of Lan-
caster, England. The Star Almanac which published them last year, has not been
issued for 1897. A summary of the tables for Halifax, also appears in'Belcher's
Almanac, published by the McAlpine Co.; and in Cogswell's Almanac, published by
Mr. R. H. Cogswell of Halifax, %he tide tables for Quebec are also given in a pub-
lication prepared by the Montreal Harbour Commissioners for the use of the pilot
service. In all the above, due acknowledgment is made to the Tidal Survey branch
of this department for the tables supplied. Three British almanacs, Brown's, Jeffer-
son’s and Holden’s, have not yet arranged to publish them ; and McMillan’s Almanac
of St. John, N.B,, is only willing to publish tables for St. John itself, which will not
be ready till next year.” In order, therefore, to make the tide tables for this year
more widely known, an arrangement was made with the Copp, Clark Co., to re-
print them from the Canadian Almanac asan 8-page pamphlet; and copies have been
sent 1o the agencies of this department, to collectors of customs, the secretaries of
corporations of pilots and boards of trade, harbour commissioners, and the leading
steamship companies ; and also to thirty-six vendors of almanacs and marine pub-
lications in Great Britain, Europe, the lfnited States and Canada.

TIDAL DIFFERENCES,

With the tide tables for Halifax and Quebec, tidal differences are given, by
which the time of the tide can be found for other places along the St. Lawrence, and
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on the Atlantic coast of Nova Scotia, The tidal differences for the St. Lawrence
have been extended, and now include the whole of the tidal portion of the river, from
Three Rivers to Gaspé, a distance of 420 nautical miles.

The differences for the Lower St. Lawrence are based upon a comparison of the
observations from the tide stations at Father Point and Anticosti, with the simul-
taneous observations at Quebec, throughout one year. 'The observations used for
the purpose extend in all from 12th November, 1894, to 13th January, 1896. This
comparison shows that the differences are very constant throughout the course of
the lunar month; so that the tide at Father Point and Anticosti can thus be correctly
deduced from Quebec. It was, therefore, justifinble to base tidal differences for
intermediate places upon the differences between their establishments as given in
the Admiralty list; and these will serve in the meantime until direct observations can be
obtained throughout this region, This uniform progress of the tidal undulation up the
. estuary of the St. Lawrence from Anticosti to Quebec is in marked contrast to the
great irregularity which is found elsewhere in the Guilf of St. Lawrence. It is,
therefore, quite unsafe to assume that the difference in the time of the tide between
one point and another is constant; unless it can be proved to be so by direct
observation,

The differences between Quebec and places above, as far as Three Rivers where
the tide ceases to be felt, are based upon two series of observations taken by Mr. R.
Steckel, C.E., of the Department of Public Works, in October, 1887, and May, 1888,
These observations were taker simultaneously at seven points along the river; and
each series occupied one complete month, at the seasons of lowest and highest level
of the water in the St. Lawrence river itself. These observatiors show that on the
whole the tidal uudulation travels more slowly up the river when the water is at its
highest; it being then from eight to twelve minutes later on the average than when
the level is lowest, The reason of this appears to be that the current in the river is
stronger in the high level season, and thus keeps the tide back. The differences
published are the mean values for the two seasons, and these should be practically
exact. On the other hand, the high tide makes its way up the river much faster
than the low tide, the difference in speed making the time of low water more than
an hour late relatively to high water, as far up as Grondines and Champlain, It is,
therefore, necessary in the tables, to state separately the tidal differences for high
water and low water respectively, for placesabove Quebec. A comparison was also
made between these observations, and the time of the tide as noted throughout the
season of 1895, by the semaphore operator at Lotbinidre.

The tide tables themselves are in‘Standard time for the 60th and 75th meridians
respectively : and the tidal differonces for the other places are computed to give
the time of high and low water in Standard time also. In this way the master of 8
vessel can know the time of the tide directly from his chronometer, by allowing an
even number of hours from Greenwich time, without the trouble of looking up his
longitude. Stendard time is also the most couvenient for harbour parposes as it is
now used all but universally on shore.

SPECIAL OBSERVATIONS FOR TIDAL DIFFERENCES.

In the Gulf of St. Lawrence there are regions in which the tides show great
irregularity, and where constant differences with ports on the Atlantic will not apply.
This will be better nnderstood from the following comparison, which shows the great
irregularity in the difference in the time of the tide across the open Gulf, as con-
trasted with the even progress of the tidal undulation up the Lower St. Lawrence,
when once it has entered the mouth of the river between Gaspé and Anticosti:—

Difference in the time of high water between St. Paul Island in Cabot Strait,
where the tide enters the Gulf, and South-west Point of Anticosti at the entrance
to the St, Lawrence. Distance, 190 nautical miles. From simultaneous observa-
tions in six months during the years 1893 and 1894, Difference in absolute time
ranges from 4 h, 30 m. to 6 h. 50 m.
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. Difference in the time of high water between South-west Point of Anticosti and
Quebec, omitting irregularities due to wind. Distance, 360 nautical miles. From
simultaneous observations during eleven months in 1894 and 1895. Difference in
abso'ute time ranges from 5 h, 13 m. to 5 h. 39 m. Meano = 5 h. 26 m.

The wide range in the difference of time across the open Gulf, is chiefly due to
an unusually great diurnal inequality in Cabot Strait itself; that is, a long interval
and a short interval of time between the tides of the same day. It is remarkable,
when this inequality is so great in the main entrance to the Gulf by which the tide
comes in from the Atlantic, that it should so disappear . that searcely a trace of
it is to be found in the tides of the Lower St. Lawronce or at Quebec. On the other
hand, this inequality is very marked in Northumberland Strait and the neighbouring
regions. It is probable that this is due to tidal interference, occasioned by some con-
trary tidal undulation which over-runsthe main tide entering through Cabot Strait.

The practical results of this inequality are very evident, however. On account
of the importance of St. PaulIsland in the main entrance to the Gulf, many endeavours
have been made to establish a constant difference between it and some port on the
Atlantic coast of America or in Europe; but the inequality is there so great that
these endeavours have been without result. This diurnal inequality is also very
marked at Pictou and Charlottetown in the region referred to.

The diurnal inequality varies with the declination of the moon north or south
of the equator; and not with the moon’s phases as in the case of the ordinary
change from spring tides to neaps. This change still goes on, while the other
variation ia superadded ; and as it takes place in a different period, it is continually
overrunning the former. The resulting irregularities are, therefore, very great,
unless these two causes are carefully distinguished from each other.

These conditions made it necessary to obtain direct tidal comparisons between
the important harbours of this region and the tides as they enter Cabot Strait. For
this purpose, the tide-gauge at St. Panl Island was essential, and as it has been
twice destroyed by winter storms in three years, on account of its exposed situation,
it was necessary to obtain the required observations without delay. A tide-guage
had also been erected at Halifax in the previous season, and the gauge at Anticosti
had been put in good order; and as any of these might prove necessary for purposcs
of comparison, it was advisable to obtain the new observations while they continued
in good working order. It was also important to determine how far south of Gaspé
in the Bay des Chaleurs and along the New Brunswick coast, the tides could be
referred by constant differences to Anticosti and Quebec; and where the irregularities
due to diurnal inequality first manifested themselves,

Arrangements were therefore made to take special observations in the region
extending from Gaspé along the south-western side of the Gulf, through Northum-
berland Strait, and around Prince Edward Island. As this comprises some 580 miles
of coast-line, it was necessary to select places which were reasonably accessible, to
avoid undue delay in travel. The principal harbours in the region had the first
claim; and consideration had &lso to be given to the relative importance of places
from a tidal point of view, 8o as best to obtain tidal differences for intermediate

ints. The choice of the following places as temporary tidal stations was accord-
ingly made : Carleton, as near the head of the Bay des Chaleurs as possible, while
avoiding the local influence of the Restigouche River; Lower Neguac, near the
mouth of Miramichi Bay, to obtain the open tide unaffected by the bars and rivers
of the bay ; Charlottetown, where the tide in Northumberland Strait has the greatest
range; Pictou, in line with the open channel between Prince Edward Isiand and
Cape Breton Island, up which the tides pass; and Souris, the nearest port to Cabot
Strait which is readily accessible, as there is no railway communication on the west
side of Cape Breton Island. '

The erection of temporary tide-gauges at these places and the superintendence
of the observations was entrusted to Mr, H. M. Mackay, who carried out the work
very efficiently. By the use of self-registering instruments, more than twice as
much information was obtained as could have been got by direct or personal obser-
vation with four to five times the expense.
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At Pictou, the recording instrument of new design, already referred to, was
used. At the other stations the instruments were of a smaller type than those at the
rincipal tidal stations; they were of the Richard pattern, supplied by Casella of
iondou, and were made with a scale specially adapted to this region, They are
strong and simple in construction, 8o that the manipulation presented little difficulty
to inexperienced observers. The complete tide-gauge was as follows :—firstly, &
vertical plank box, to serve as a tide well, which could be strapped to the side of a
wharf; holes were bored in the lower end sufficient to admit the water freely, but
pot to allow of inconvenience from wave motion. A shelter box containing the
registering instrument, was placed directly on top of the tide well. As these tide-
gauges were in operation during the summer months only, they did not require to
be built in the same substantial manner as when they have to withstand the severity
of the winter and to be provided with heating. They could thus be set up at small
expense wherever a wharf or pier was found running out beyond tho low-water line.
The readings of the instrument as regards elevation were checked by comparison
with a graduated staff set up beside it; and the elevation of the zero of the staff was
referred to a bench mark on shore. At most of the stations, time could be obtained
from railway telegraph offices; but where there were no such facilities a meridian
mark was placed, and the observer was supplied with a table giving the “Sun on
meridian” in 60th statdard time.

The results obtained at these five stations were supplemented by observations.
at places which stood next in importance, in obtaining correct tidal differences. On
" the coast between Miramichi Bay and Pictou, short series of ntaff readings were
taken at Richibucto, Buctouche and Pointe du Chéne; and a gauge record during
two months in all, was obtained at Cape Tormentine, where the strait is narrowest.
Also, on the north coast of Prince Edward Island, a short gauge record was obtained
at St. Peter’s Bay and at Alberton, and staff readings at Rustico.

The total amount of tidal information obtained is shown in the following list.
Throughout the progress of this work, a simultaneous record of the tide was
obtained at the principal stations at Halifax, St. Paul Island and Anticosti. Also,
where the observations were obtained by self-registering instruments, they were
continuous day and ,night during the time indicated. The only interruption of
consequenc occurred at Charlottetown, where the partial chokage of the inlet made
the observations unreliable for & time,

Carleton...c.. ... eaveene June 29th till Nov. 9th. Gauge record.
Neguac. .ceerearveeeseneeeJuly  20th do Nov. 6th, do
Richibucto..coeiveninnianas Aug. 5th do Aug. 8th. Staff readings.
Buctouche .cceee verereneeSept, 18th.eceeienirennnneen. do
Pointe du Chéne.... .....Sept.  8th till Sept. 11th, do
Cape Tormentine......... July 25th do Aug. 10th. Gauge record.
do wienne Aug. 318t do Oct. 10th. do
Charlottetown....eeecee June 20th do June 29th. do
do  eeeeernenen July 18th do Nov, 25th. do
Picton .c..vevreecirneicanens June 3rd do Nov. 27th. do
SOUri8. ccceeeeee caveere.ew.June  11th do Now. 24th. do
St. Peters Bay....ccceeueet Oct. 27th do Nov. 24th. do
Rustico...oeees verenen. «we..Oct.  20th do Oct. 24th. Staff readings.
Alberton. ..ceeveer-ecraies Oct. 13th do Oct. 23rd. Gauge record.

Such tide tables as are now published in local almanaes for ports in this region,
are based on constant differences from Halifax or some other Atlantic port; and it
is, therefore, evident that they must necessarily be far from correct, Their error is
greatest when the moon’s declination is at its maximum, north or ‘south of the
equator. The observations of this season show that the time of high water as given
in the local almanacs now published, is in error by the following amounts:—At.
Pictou 1 h. 25 m. early or late; at Charlottetown, 1 h. 12 m. early or late. These
errors correspond approximately with the half-range of diurnal inequality, which
at Pictou amounts to 1 h. 15 m.; and at Charlottetown also it is nearly as great.
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It hae been possible to obtain from the present observations a variable difference
with Halifax in terms of the moon’s declination, which has enabled tide tables to be
repared for Charlottetown and Pictou in time for the season of navigation of 1897.
ables prepared in this way will be sufficiently accurate to be practically service-
able; and they will answer in the meantime until better data can be obtained from
. & more thorough analysis of the present records, or from a longer series of observa-
tions, The observations obtained at the other places will be used to extend the
tidal differences supplied with the tide tables for next year.

The tidal differences which have been published with the tide tables up to the
present time are limited to regions in which their accaracy can be depended n;{;on,
as proved by direct observation; as otherwise serious errors might be made. It is
therefore, very important to extend these differences each season as far as possible;
and this can now be done at a relatively small expense, while the principal tidal
stations are available for comparison. Observations are now much required around
Cape Breton where there are several important coaling ports; also on the south-
western goast of Nova Scotia, and throughout the Bay of Fundy; as well as along
the Lower St, Lawrence at intermediate points between Quebec, Father Point and
Anticosti,

The determination of tidal data for the north shore of the Gulf, from Point de
Monts past the Mingan Islands and Cape Whittle to the Strait of Belle Isle, has not
yeot been attempted by this suyvey ; but this is a region which is relatively of less
importance.

OTHER INFORMATION AND RECORDS OBTAINED.

With a view to future work in the Bay of Fundy, copies were made last season
by permission of the late H. G. C. Ketchum, C.E., of the tidal information obtained by
the Chignecto Marine Railway Co. The accurate levels carried from Chignecto
Basin to Bay Verte, serve to connect the mean sea level in the Gulf and in the Bay
of Fandy, and the levels of high and low water on both sides of the isthmus have
been obtained with reference to the marine railway datum,

The level reached by the exceptionally high tide of October 8th, 1896, was also
obtained at Chignecto and Moncton, with reference to railway datum planes; and
in relation to the Saxby tide of 1869. This high tide in October overflowed the
dykes of the hay lands in the neighbourhood of Amherst and along the Petitcodiac
R:ver, and did much damage. If a tide of this heigkt proves to be due to astronom-
ical causes alone, as appears probable, its recurrence nnder similar conditions will
be subject to prediction in future, as the level reached has now been ascertained ;
and warning may thus be given.

It would be of great value if warning could be given for exceptionally high
tides at Quebec and St. Jonn, which occur during storms and often do much dam-
age. It is not impossible that the effect of meteorological conditions upon the tide
may eventually be arrived at, from a careful comparison of wind and barometer with
the exceptional tides recorded by the tide gauges. Tho necessary data for the pur-
pose are being collected as time goes on.

A request has boen received from the pilot service to prepare a tide table for
the pilot station at Father Point. To save expense 1n printing, this has been made
out in manuscript only, in time for the opening of navigation.

Copies of the tidal record for two leading points in British Colambia have been
received regularly since January, 1895. These are from self-registering gauges
erected by the Department of Public Works at Victoria, and at Sand Heads at the
mouth of the Fraser River, in the Gulf of Georgia. Observations are also received
from New Westminster, and from a poiut intermediate between it and the mouth of
the Fraser River. These records will soon be sufficient for the preparation of tide
tables for these points, when office time can be given to it, and the expense of the
computations can be met, .

Some tidal data for the St. John River were kindly supplied by Professor A. W,
Dauff, of Purdue University, LaFayette, Indiana, in exchange for information regard-
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ing secondary tidal undulations at St. John, N.B., which he is investigating. Pro-
fessor Duff obtained these data last season while at his country residence on the St.
John River. .

Tidal information from the ganges at Quebec, Father Point and Halifax has been
supplied to Mr. R. Steckel. to facilitate the work of geodetic levelling which he is carry-
ing out for the Department of Public Works; and copies of the tide curves from
those stations have been of value to him in the determination of mean sea level.

SURVEY OF THE CURRENTS.

The region examined this season was the north-eastern portion of the Gulf of
St. Lawrence, from the eastern end of Anticosti to the Strait of Belle Isle. It forms
an arm which lies between Newfoundland on the south-east, and Saguenay County
in the province of Quebec on the north. This’' north shore is often termed
“ Labrador,” which is both incorrect and misleading; as no part of the Gulf is bor-
dered by Labrador, and it is also a territory belonging to Newfoundland and not to
Canada. The length of this arm of the Gulf is 220 miles, and in area it is nearly
equal to the English channel. It is traversed by all the steamship lines which use
the St. Lawrence route; which makes the investigation of its currents of the first
importance.

The region under consideration has a width of 100 miles between Cape St.
George (Newfoundland) and East Cape (Anticosti) and runs in a north-eastward
direction to the Strait of Belle Isle, where its width narrows down to 10 miles.
From this main arm of the Gulf, a side channel runs off to the north-westward,
between Anticosti and the north shore. This channel has a width of 60 miles
between the east end of Anticosti and Natashquan Point, and narrows down to 16
miles at the Mingan Islands, in a length of 115 miles. Around the greater part of
the shores which bound these areas, the water increases gradually in depth to 60
or 80 fathoms at about 20 miles from the shore; and along the middle of the main
arm and the channel north of Anticosti, there is a deep channel of 100 to 150
fathoms in depth. This deep channel continues through Cabot Strait with increas-
ing depth to the Atlantic. (See outline chart, Plate 1). o

For the investigation of the currents in this region the SS. *“Lansdownb,” of the
lighthouse and buoy service, was placed at my disposal for three months—July,
August and September, 1896, From this time considerable deduction has to be
made for interruption to the work in obtaining supplies, and for rough weather ;
and also a necessary Visit to the tide-gauge in the Strait of Belle Isle, The nearest
port for coal and supplies was North Sydney, C.B., but there were places along the
shore where water could be obtained from the natural streams. When shelter was
required it was usually necessary to make a long run to obtain it. The investiga-
tion of the currents was carried on by myself, with the assistance of Mr. G. G. Hare,
who also took continuous meteorological observations, The commander of the
vessel, Captain G. W. J. Bissett, and the first officer, Mr, J. B. Sutherland, gave
valuable co-operation in furthering the work; and also the second and third officers,
N. McKellar and A, Lane, in noting the direction of the current during the night.

As the steamship route traverses the region in question on a direct line from
Heath Point, Anticosti, to the Strait of Belle Isle, it was decided to give most
attention to the study of the currents met with along this route itself. It was
important to ascertain whether any general set exzisted either with or against
vessels on this route: and also whether there was any cross-set making out or in
through the channel north of Anticosti, A set of either character, if found to exist,
might put a vessel seriously out of position in rounding Anticosti or making the
Strait of Belle 1sle. Little was known with respect to what currents were likely to
be met with in this region, beyond what hadpe been already ascertained by this
survey. It was thus known that the current in the Strait of Belle Isle itself was
tidal in its character, with a flow nearly equal in vach direction, and that the differ-
ence of flow inwards towards the Gulf was very slight; and consequently it was not
to be expected that a constant current of |;;.ny considerable strength would be found
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to run through this region towards Cabot Strait. It had also been ascertained that
the current at the other extrome angle of this region, namely, in the Mingan chan-
nel, was likewise tidal in its character, with a flow which was practically
equal in the two directions, (See report of progress on this survey, 13th April,
1896; page 17.) On the Admiralty charts two currents were indicated locally, in
the channel north of Anticosti; one setting to the south-east round Natashquan
Point; and the other near the eastern end of Anticosti from Table Head to East
Cape, setting to the southward. Such carrents, if they proved to be constant in
their character, might furnish a valuable indication; as they might be the shore
edges of a general outward sot in that channel; or on the other hand they might imply
areturn flow inwards up the middle of the channel. A set in either of these directions
would be directly across the steamship route from the offing of Cape Whittle to
Heath Point. It was, therefore, important to obtain continuous observations at the
points where these currents were shown; to ascertain whether they were really
constant, and for comparison with the currents as found in the open channel. For
this purpose two pairs of flag-buoys were made and provided with suitable moor-
ings; the larger buoy carried a white flag and was fastened directly to the
moorings ; and the other was attached to it by a line 200 feet in length and carried
ared flag. As these buoys swang round on their moorings, the direction of the
current could be readily observed from shore at a distance of two or three miles,
Arrangements were made with two men to take these observations, and they were
brought from North Sydney on the steamer. One of them was landed at East Cape,
and provided'with a tent and camp outfit. A pair of buoys was placed off the cape,
where they were also in view of the lighthouse at Heath Point. As this observer left
his post after a short time, the observations were continued from the lighthouse
itself, until the buoys went adrift during a gale. The other observer was landed at
Natashquan Point, and took up his quarters in a shed, the only building remaining
at the abandoned Hudson Bay post, He was also provided with a boat, which
could be anchored out to ascertain the direction of the current. This was very
useful, especially during fog when the flags could not be seen. The time of change
in the current was taken on a watch, which was regulated during the season by a
table giving time of sunset. The positions of the two pairs of buoys are shown on
the chart, Plate I. The results obtained will be referred to when the nature of the
currents in the various localities is described.
) In addition to the direct observations above referred to, information was
requested from the leading steamship companies traversing this region, in reply to
circulars prepared for the purpose and supplied to their captains, on which the
character of the current met with on each voyage could be entered. Much useful
information, especially as to the character of the currents at other seasons of the
year, was obtained from fishermen and others acquainted with these waters,

GENERAL METHODS EMPLOYED.

The general method used to ascertain the nature of the currents, was to anchor
the steamer at various points or stations carefully chosen. The steamer itself was
thus a fixed point from which to determine the direction and velocity of the currents.
As these currents are all influenced by wind and tide, it is important to have good
meteorological and tidal data for comparison with the observations obtained at the
various stations themselves. The only permaneut meteorological stations at which
continuous observations of wind and barometer could be obtained for comparison, are
at the extreme ends of the region in question; namely at South-west Point, Anti-
costi, and on the island of Belle Isle; distunt 360 miles from each other, The local
wind record obtained on board, was not always satisfactory; as sometimes during
the heaviest winds, the steamer lay close to the coast, or was anchored in some bay
for shelter. The tidal data required are better given: as two of the principal tidal
stations established by this Survey, are at South-west Point, Anticosti, and at
Forteau Bay in the Strait of Belle Isle. These tide stations are within about 100
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miles of the localities where tidal influence in the current was most distinetly
detected.

In addition to the regular observations of the currents, the deusity of the water
and its temperature were taken at regular intervals along all the courses which there
was occasion to run. In this way an extensive series of densities und temperatures
were obtained; and some of the same lines were run twice at different datvs for
comparison. This method has often been found useful in tracing the direction of
the movement of the water. Also, at anchorage stations where the current was
found to veer widely in its direction, the temperature of the wator was taken every
half hour in the hope of finding some difference to accord with the.varying direction
of the current itself,

The depth at which it was necessary to anchor at the various stations, ranged
from 30 to 150 fathoms; and the holding ground was often very poor; as the bottom
was sometimes flat rock lying horizontally, or soft mud. This mud was usually
met with at the greater depths. The steamer itself is too heavy for the purpose,
and difficult to hold. [Its sides are so high, especially towards the bow, that the
wind pressure alone is often enough to make it drag anchor on such bottom; espe-
cially when the current holds it broadside to the wind. In many cases the rough
weather only lasted a few hours, as the sea falls very quickly in the Gulf; and if the
vessel could have been held while it lasted, much time would have been saved. On
one occasion in endeavouring to do so, the mooring hawser of steel wire one inch in
diameter was parted, and the best anchor for holding was lost. The available
shelter was so far distant, it was usually more advantageous to “lie to” in the open
and keep in the vicinity of the station, even if the heavy weather lasted a day or
two. The anchorage appliances used, which are of a special character, have been
described in previous reports. They were improved and re-inforced as much as
possible for this season’s work.

METHOD OF OBBERVING THE CURRENTS.,"

It soon became evident that the methods employed in previous seasons would
require much modification, owing to the difference in the character of the currents.
‘The currents examined in former seasons had considerable strength, from one to
three knots, and generally a uniform direction for at least some hours at a time,
‘Their chief variation was in velocity, which fluctuated with the tide, or fell off with
the depth. But the currentsin the region examined this scason varied chiefly in
their direction. They usually veered in direction from hour to hour, often going
-completely round the compass, and the direction at any depth was often different
from the surface direction. Their speed was alwuys low, seldom exceeding one knot
per hour. Hence the direction of the current, both at the surface and below, was
-of much more impartance relatively, than the accurate determination of velocity:
At the first station occupied, where the depth was 156 fathoms, a number of careful
measurements of the velocity were made, with a current meter, as far down as 80
fathoms, The velocity was found to vary very irregularly at different depths, and
as the meter did not indicate direction, these observations proved of little value.
‘To understand these currents, it was found quite as necessary to examine the under-
current as the surface current itself, as will be more fully explained when the influ-
-ences that affect them are discussed. The methods adopted to arrive at their
nature were, therefore, as follows: —

The direction of the current on the surface was obtained by afloat attached hy &
line to the stern. This float was made of a board painted white, with short pieces
standing out vertically from its under side to give it a good hold in the water; and
weighted with lead to bring it even with the water and prevent the wind from
‘having any hold upon it. The direction of the current was read by taking its bear-
ing on a dumb comFass at the stern; which was set to the heading of the ship at
-each observation. The direction of the surface current was thus obtained every half
hour, continuously, day and night. The velocity of the current was measured by a
current meter, registering olectrically by gleans of a counter on board.  This meter
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was placed at a depth of 18 feet (three fathoms) which is the standard depth adopted
in this survey from the beginning; as it is necessary for aceuracy to measure the
velocity below the level of the keel of the steamer, which has a draught of 13 feet 6
inches, The direction of the current at 18 feet was roadily observed during the day
time, by noting the position of the meter in the water. This direction often differed
as much as two points from the direction at the surface. The direction in which the
current would set a vessel of ordinary draught was, therefore, better given by taking
the average between the direction on the surface, and the direction at 18 feet. This
average is given in the results shown in the plates, whenever the double observa-
tions were obtained, as there noted. The velocity of the current was noted from
the counter attached to the meter, every half hour during the day time; but the
importance of the velocity measurements did not warrant the continuance of these
observations during the night; and the direction at 18 feet conld not then be seen.
The meter was, therefore, kept at work for 12 hours a day only.

The under-currents were examined by means of a “deep fan,” consisting of
two sheets of galvanized iron passing through each other at right angles, and thus
forming four equal wings; and suspended in the water by patent sounding wire.
This appliance was used with a Thomson sounding machine, on which the depth at
any moment could be read off very conveniently. The fan was 26 inches deep, and
each wing was 9 inches wide; and its-area, which was practically the same in any
position in the water, was 3:25 square feet. The fan itself weighed 14} pounds, and
in these slow curreats it was used without the addition of any further weight or
sinker. The sounding wire by which it was supported consisted of three strands of
fine wire braided over; its thickness over all being a little less than one-tenth of an
inch. This simple appliance was found to afford a very delicate means of determin-
ing both the direclion and strength of the under-current at any depth, where the
currents themselves were 8o low in their velocity. The fan would swing out from
the vertical in the direction of the carrent, and the supporting wire was so fine that
the current nearer the surface had practically uno hold upon it. In this way the
direction could usually be found to the nearest point. The velocity could also be
ascertained very closely by reading the inclination of the supporting wire to the
nearest degree with a clinometer. The velocity corresponding to each inclination
was determined by direct experiments, from which a table was made to reduce the
observations. To obtain the correct depth, the fan was lowered to the surface of
the water and the dial of the sounding machine set at zero. The reading on the
dial then gave the depth below the surface correctly if the inclination of the wire
did not exceed 15° from the vertical. When the angle was higher than this, addi-
tional wire was let out to allow the fan to reach the true depth. The amount
required was found in & moment by means of a table of cosines of angles. This was
carefully attended to in making the experimental observations for the velocity cor-
responding to the inclination.

For this purpose the calmest days were chosen, and the fan was lowered to 18
feet, the same depth as the meter. The meter register for the velocity and the
inclination of the wire of the fan were taken at exact intervals of five minutes, In
this way 43 determinations were obtained of the velocities corresponding to the
various inclinations from 10° to 30°. These wore first classified according to the
inclinations, and the average velocity for each inclination was obtained. The
velocities so found were then plotted graphically, and a mean surve drawn through
thﬁ points, This curve was a parabola, for which the best form of equation is as
follows:

2 = 1067 tan i,

- .
in which v is the velocity in knots per hour, and ¢ the inclination of the wire from
the vertical. The form of the curve shows also that for inclinations beyond 30°,
which sometimes occured, proportional values may be correctly used. A few values
may be given as samples, from the tables thus obtained which will serve to show
that the velocities of the under-current, which are given in tabular form with this
report, are quite reliable to the ‘tenth ofé Oa knot, which is as closely as they are
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given. With so light a fan, flaws in the current itself were often noticeable, which
gave different inclinations, especially near the surface. When this was the case &
mean value was obtained, in taking the observations.

Inclination %, in degrees. 4°
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|
I
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200 | o 1 3°
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In using the deep fan for the observation of the under-currents, it was generally
best to lower it first to the greatest depth, where the inclination was usually nearest
the vertical; and in raising it the inclination would increase towards the surface, as
the current became stronger. In this way a set of observations from adepth of 30 or
40 fathoms to the surface could be obtained quickly, which was often important
when the current was veering and changing,

It would have been very helpful in understanding the currents in this region, if
the direction of the under-current could have been obtained at regular intervals at
some standard depth, say every balf hour at 30 fathoms. This was attempted, but
found to be impracticable owing to the swinging of the vessel on its hawser. This
swinging was the chiefdifficulty; and to obtain reliable results much patient watch-
fulness was required, to take advantage of times when the vessel was most steady.
The swinging was partly due to the slowness of the currents themselves, as the
vessel lay “ between wind and current,” and every flaw of wind drove it against the
current or allowed it to swing back. When the current was strongest, it would lie
the most steadily even in a stiff breeze. The trouble was largely owing to the
unsuitable character of the vessel itself. With a length of 180 feet, it has an area
above water on a longitudinal section of 2,980 square feet. Its high sides, especially
towards the bow, give the wind a great hold upon it; and this appears to explain
the worst kind of swinging that occurred, when the vessel would head first to one
gide and then to the other, after the manner of a kite in the air. Under certain
conditions this would continue for two or three hours at a time, until a change
occurred in either wind or current. The change of heading amounted to two or
even four points,iu a corresponding period of ten to twenty minutes; and the extent
of the swing was therefore great, as the depth of anchorage usually ranged from 40
to 80 fathoms, and the length of hawser was twice to three times the depth, which
gave a long radius for swing. The trouble was sometimes mitigateéd by hoisting &
try-sail aft. But while any serious amount of swinging went on, the under-carrent
observations by the method described were not attempted, as then also the closest
attention was reqnired to find the correct direction of the surface current itself. To
obviate any uncertainty in the under-current observations, a reflector was attached
to the binnacle compass which enabled it to be watched constantly while standing
by the deep fan, and in this way any swinging of the vessel could atonce be
detected. ,

All directions and bearings given throughout this report, are magnetic. The
variation in this region ranges from 29° to 34° west.

The methods used for accuracy in the determination of densities, and tempera-
tures, were the same as those already described in last year's report. (See report
of progress, April, 1896 ; pages 9 and 10.)

SELECTION OF STATIONS.

The stations for the observation of the currents were chosen to ascertain the
actual nature of the currents met with on the main steamship route already referred
to; and also whether there were any currents of a constant character, or any eneral
circulation in the north-eastern portionsof the Gulf of St. Lawrence. As the ﬁr'st
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quertion requiring examination, was whether there was any cross-current on the
route from Cape Whittle to Heath Point, the first station occupied in the early part
of July, was station A between these points, and at the middle of the channel lying
between Anticosti and the north shore. (See chart, Plate I). This station is at an
equal distance from the nearest shores on the two sides of that channel; being 35
miles off Table Head, Anticosti; and also 35 miles off Kegashka Bay on the north
shore. It is also a little within the line joining Cape Whittle and Heath Point; and
is, therefore, woll placed to ascertain whether there is any indraught or outflow of
current along the line of this channel. The depth of water is 165 fathoms, The
weather was exceptionally quiet and favourable ; and as spring tides occurred while
there, any tidal influence in the current should be at its maximum,

Station B is 24 miles S.E. of Heath Point, and lies on the centre line or axis of
the island of Anticosti; and it is also at the intersection of lines lying tangent to the
30 fathom banks, off the south-west and north-east sides of the island at its eastern
end. It is thus well situated to obtain the direction of currents which may be

uided by the trend of either shore of the island, or the edges of the ontlying banks,
The depth ot water is 52 fathoms.

It was desirable to occupy thisstation again in September ; but as the weather
was then more broken, a position was chosen at station H, nearer to Heath Point,
In this way it could be more quickly reached whenever the weather was sufficiently
moderate to hold at anchor. During nine days anchorage was made four times at
this station; and two of these days were too rough to make the attempt. Althongh
the position made was closely the same each time, the depth ranged from 35 to 42
fathoms. This was still sufficient for good under-current observations.

Station C is 18 miles off Cape Whittle, where the main bend in the north shore
occurs. It affords a good position to ascertain any relation between currents that
may follow the trend of the shore in either direction; and also to detect any tidal
element which may influence the currents,

Stations D and E are situated further to the eastward along the north shore.
They are 13 to 15 miles from the coast, which makes their situation similar to
station O, with reference to any current which may follow the direction of the
coast itself. Station E is so placed also, as to be away from the vicinity of the in-
lets on that part of the coast, and thus to avoid any local cross-currents of a tidal
character, The depth at station D is 45 fathoms, and at E, 98 fathoms. These six
stations all lie in the vicinity of the steamship route from Belle Isle to the St,
Lawrence, .

Stations F and G are similarly situated with respect to the coast of Newfound-
land ; and the same considerations influenced the choice of their positions, Station
G is quite beyond the influence of any local current from Bonne ay. -The depth at
these stations is 40 and 42 futhoms respectively. It was found better, owing to the
irregular character of the currents themselves, to oceupy these eight stations for a
longer time, rather than to attempt observations at a greater number of points, in
the time available for the work,

GENERAL CHARACTER OF THE CURRENTS,

In the region referred to, the currents in the summer months are all very
moderate in their speed, usually ranging from about half a knot to one knot per
hour. It is reported, however, that there are currents much stronger than this in
the spring of the year; but this we will have occasion to refer to again, In their
direction the currents are extremely variable and irregular, especially towards the
surfaco; that is, in the layer of water hetweon the surface and five or ten fathoms
in depth. Below this, the under-current at 20 and 30 fathoms may sometimes
show more definite characteristics ; as for exam&}e a tendency to make constantly
in some one direction, or to vary with the tide. The surface current often appears,
therefore, to have little relation to the under-current in its direction or velocity, in
the time at which it slacks, or the manngg in which it veers,
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The reason most probably is that the surface of the water is more directly
affected and disturbed by the influence of the wind; while the under-current may
continue to follow the law which dominates in ary particular locality. A noteworthy
example of this has already been described in the case of the current in the Strait of
Belle Isle. (See annual report, Marine and Fisheries, for 1894 ; page 99.) The usual
tidal character of the current in that strait is maintained by the under-current, at
times when the surface carrent is gradually acquiring a constant set in one direction
under the influence of heavy and continuous wind.

It is thus essential to give careful attention to the investigation of the under-
current in order to understand the surface current itself; for if it is the movement of
the under-current which is more in accordance with the normal conditions of the
locality, it will come up to the surface as soon as the disturbing influences which
have been acting on the surface of the water, cease to operate. The study of the un-
der-current is therefore also necessary, if any hope is entertained of arriving at the
general circulation in this portion of the Gulf, or the true relation of its currents to
the causes which influence them.

The general causes which act upon both the surface and the under-current, and
often affect them so differently are:—1. Tidal influence. 2. The influence of the
wind and barometer. 3. A cause of a wider character which shows itself as a tendency
in the current to set constantly in some one direction.

In describing the actual behaviour of the currents as ascertained from the
observations taken, and from the information which was collected during the season,
we will have occasion to refer to the effects of these influences upon the currents, so
far as they can be traced. The observations will also show the limiting speed of
the currents; their prevailing directions ; and the range of direction in which they
may possibly set; all of which is of direct practical value,

NATURE OF THE CURRENTS A8 OBSERVED.

The positions of the stations at which the observations were made, are shown
on the outline chart, Plate I. The actual directions of the surface currentat the
various stations are shown in Plates II. and IIL,, in which the times of high water and
low water from the tidal station at South-west Point, Anticosti, arer also given for
comparison, In Table I, a summary is given to show the time during which the
current set in each direction at thevarious stations, and the timeduring which there
was no current. This table is made from the observations of the current every half
hour, by summing up the total number of half-hours during which the carrent set
in each direction. It serves to show whether the current has any dominant direc-
tion; and also the directions through which it may veer and in~ which it is most
prevalent. The same result is shown graphically on the chart, Plate I.; where the
arrows radiating from each station in the eight leading directions, indicate the pre-
valence of the current in each of these directions. (The length of the arrow gives
the time that the current ran in its direction, as a percentage of the total time that
the station was occupied. Hence the total length of the arrows at each of the .
stations is the same, if the time during which there was no current, is allowed for ;
as this length makes up 100 per cent in each case.)

The observations of the under-current are given in Table II. The direction and

velocity at the surface and three fathoms, were obtained from the surface float and
-the meter record. From three fathoms downwards, the results were obtained by
the deep fan as already explained. Many of the individual results given at the
different depths, were careful averages, or were takeu twice, or checked by both
meter and fan, Any results in which there was any uncertainty, from the swinging
of the ship or other causes, areomitted; and in this way some of the longer intervals
of time for which no observations are given, are accounted for. .

In reviewing the results obtained at tlite different stations we may first notioe
those at station C, as this is a typical station in the central part of the region under
consideration. It will thus serve to illustrate the nature of the currents in the open
waters, as this station lies .1,8_,mi195.9§..%%pe ‘Whittle, It was also ocoupied twice,
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for five days in July and four days in August. Continuous records were thus obtained
for 89 hours in July and 87 hours in August, or 176 hours in all,

The way in which the current veers complétely around the compass is very
noticeable, (See Plate III.) From 27th July, at 14 o'clock, till 30th July, at 5
o’clock, the current in 63 hours veered completely round four times. This veering
was right-handed orin the direction of the hands of the clock ; and the period of one
complote revolution was 16 hours on the average. During the same time there were
Jive complete tides from high water to high water, occupying 61 hoars in ali, or
on the average the usual tidal period of a little over 12 hours. This was followed
by three oscillations in the direction of the current from S.E. to N.E. during the
succeeding 24 hours. As the veering of the current occupied & longer period than
the tidal intervals, the direction of the current was necessarily out of relation with
the time of the tide, but the regular character of the veering may be taken as an
indication of tidal influence. This is the more probable, as the more regular veering
was immediately after spring tides, and the later oscillations in the current were
towards the neaps.

In August the station was again occupied from the 12th to the 15th. This was
shortly after the spring tides, as the moon was new on the 9th. As the weather
was also very caim, thetidal character of the current was more distinct than before,
During the rise of the tide the set of the current ranged from west to north, and
judging by the day observations, when the average direction between the surface
and 18 feet was obtained, the dominant set during the rise of the tide was to the
N.N.W. During the fall of the tide, the direction of the current is more irregular
and fluctuating, but it may probably be taken as ranging usually from west tosouth,
A time of veering and slack water is also noticeable about high water and low water.
Tho velocity of the current did not exceed one knot per hour in any direetion.

We thus find that while there is least wind disturbance, the surface current
makes on the whole in westward directions, although it veers and fluctuates as just
described, under the influence of the tide. But when the influence of the wind is
also taken into account, the actual set of the surface current is very nearly equal in
every direction, This will be seen by comparing the directions of the carrent dur-
ing each of the two periods in July and August taken separutely, with the total or
combined results of all the observations. The directions in each period by itself are
shown near the lower right hand corner of the chart, Plate I.; and the combination
of the two periods is shown at the true position of station C on the chart. The
period in August may be taken to show the direction of the set while undisturbed,
and including only the veer produced by the tide, as the weather was then very calm.
The prevailing direction of the wind during the summer season is south-westerly,
and this season the wind was more constantly than usual in that quarter. Itappears,
therefore, that the influence of this wind when combined with the tendency of the
current to set dominately to the westward, produces an actual set which on'the
whole is nearly equal in every direction.

This tendency of the current to set to the westward, is more distinctly shown
by the under-current, as it is less influenced by the wind. The set of the under-
current at 20 and 30 fathoms ranged usually from west to north, or in a general
north-westward direction. That this was its dominant direction will be seen in the
following table, which is condensed from all the under-current observations of July
and August, given in Table II. The figures are the sums of the velocities in knots
in each direction, whenever any current was found; which is sufficient for com-
parative purposes.

StaTioNn C.—Direction of the under-current at 20 and 30 fathoms,

-
s. |sw.| w |[NW.| N [NE| E |SE

InJuly....ooiviins wiieennn. 04 | o0 | 12| 19| 08| 08 | 09 | o1
In August..... .... N 04 03 04 04 10 03 02 00
Total......ovveicuvenanns 08 03 16 2:3 1'8 11 i 11 04
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The under-current thus makes in a dominant direction, while the surface cur-
rent usually veers in all directions, and during any short period there is, therefore,
no relation discernible between them. The directions of the under-current, when:
classed according to the rise and fall of the tide, fail to show any tidal character.
If there is any tidal influence it is so obscure as to be indeterminate,

Station A, half way between East Cape and Natashquan Point, in the middle of
the channel north of Anticosti, was occupied without interruption from 8th to 15th
July, and continuous observations were obtained during 130 hours. The current
was found to veer completely around the compass, and the direction in which the
veering took place was right-handed, as at station C. The period of a complete
revolution was not quite so definite, but it ranged from 14 to 18 hours, which was
much the same on the average. As the period is again longer than the tidal inter-
val between successive high waters, the current at this station also is necessarily
out of relation with the tide, The only other distinct feature which this current
shows is the tendency to make to the southward of a line lying east and west, rather
than to the northward. (See Table I.) The direction of the surface current is thus
outward from the channel north of Anticosti, and a comparison will be given further
on, to show its amount with reference to the influence of the wind.

Station B, at 24 miles S.E. of Heath Point, Anticosti, was occupied from 15th to
23rd July; and station H, in the same vicinity (13 miles S.E. of Heath Point), was
occupied several times betweeon the 16th and 26th September, as already mentioned,
The total time during which observations were obtained here in the two months
was 180 hours, It was expected that tidal inflaence would be more felt here, as
this position is near the main entrance to the St. Lawrence. The surface current
showed much the same character, however, as that already described at the other
stations. The direction of the current would sometimes veer completely round the
compass in about 16 hours; and it would also make a half revolution in 8 or 10 hours.
This veering was usually right-handed, but there was sometimes also a left-handed
voer from S.E. to E. While veering in this way, the current would sometimes set
directly towards or from the end of the Island of Anticosti for as much as three
hours at a time. A persistent set to the eastward for 8 or 10 hours at a time is also -
very noticeable. Once or twice also there was a sudden reversal of the set from the
eastward to the westward. (See Plate II) The more continuous observations of
July showed the more dominant set to bo between N.E. and 8.E. 1In September the
current veered much in the same way, and occupied about 9 hours in making a half
revolution, either in & right-handed or left-handed direction. The velocity in July
was not more than one knot; but in September it exceeded one knot on the 21st and
24th. This was probably due to the influence of the heavier winds in that month.

At Stations B and H, fifty-seven observations of the direction of the under-cur-
rent at 20 and 30 fathoms, were obtained in July and September. (See Table IL.)
These were all classified in relation to the time of high and low water, at South-west
Point, with the following result: A slack time in the under-current was found on
seven occasions, which occurred at half tide, either rising or falling. For three
hours before and after low water the under-current makes on the whole to the
north-eastward and eastward, its direction ranging from N. by W.to ES.E.; and
for three hours before and after high water, it makes on the whole to the south-
westward and westward, its direction ranging from 8. to N.W. In the fifty obser-
vations in which the current had a definite direction, there were only four exceptions
to the above rule; and these occurred near to the time of half tide, rising or falling.

The following table shows the relation between the tide and the direction of the
under-current, The period of three hours before and after high-water is indicated as
“H.W.” and the remaining period before and after low-water as “ L.W.” The ggnres
give the number of times that the under-current set in the directions indicated, out
of the 50 observations obtained.
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Srarions B AnNp H. Direction of the under-current at 20 and 30 fathoms, in relation
to the tide.

Period. N.N.W. N. N.N.E.| N.E E.N.E } E. ES.E. | S.E
“HW.” )} 0 0 1 0 | 1 0 0
“LW.” 5 4 4 3 . 2 2

Period. S.8.E. S. ssw. | sw. | wsw. w. | W.N.W.| N.w.
“HW.” 0 3 3 2 7 8 2 1
“LW.? 0 0 0 0 0 1 0 1

It thus appears that the under-current has a definite set in two directions in
accordance with the tide, while the surface current continues to veer completely
round in such a way as to be quite out of relation with the tide. The two dominant
directions of this set are, to the W.S.W. while the tide is high, and to the N.E. while
the tide is low. These directions are nearly across the end of Anticosti Island. To
determine the true relative amounts of the set in these two opposite directions, the
laverage velocity of the under-current towards each of the points above given, was
first found from all the observations obtained at Statiors B and H; the amount
by which the current makes towards the N.E. and W.S.W. respectively, was then
carefully compated ; (by adding together the components of these average velocities
as projected on axes lying in these two directions). When finally reduced to a per-
centage for convenience in comparison, the result is as follows :—

Amount by which the under-current makes towards the N.E. = 100.

Amount by which the under-current makes towards the W.S,W. = 116.

This shows that the araount by which the under-current makes to the W.S.W.
is 16 per cent greater than towards the N.E. The water thus makes to-the west-
ward on the whole, around the east end of Anticosti; which is very significant in
relation to the general circulation, and in showing also the direction from which
the water comes, which forms the return flow to make up for the Gaspé Current,
(See report of progress, April 1896; pages 27 and 28.)

_ Station D was situated at 15 miles S. by W. of Great Mecattina Island, and its
position was fixed from the beacon on Flat Island. It was occupied during six com-
plete tides, from August 19th to 22nd. Tho current was very irregular in its direc-
tion, however; and the only indication of tidal influence is that it appears to set
more steadily to the southward about the time of high water, and to be slack and
variable about the time of low water, but these indications are obscure owing to the
irregularities which occur. The dominant direction of the set is thus to the south-
ward, and this direction is off shore. The under-carrent however, at 20 and 30
fathoms, makes very constantly along shore to the south-westward. This is import-
ant with relation to the general circulation in the Gulf.

At Station E, 13 miles off Shecatica Bay, observations were only obtained dur-
ing two complete tides, or 30 hours in all, owing to interruption from rough
weather. Where the irregularity is so great, this time is too short to give any
relation with the tide. Tke direction of the under-current was both to the S, W, and
N.E., but more frequently to the S.W. The change in direction might prove to be
due to tidal influence, as this station may be near enough to the Strait of Belle Isle
to be affected by its tides, g

At Station F, 10 miles N.N.W, of Rich Point, the tidal element is distinet. The
ebb and flood run alternately in nearly opposite directions, as shown on the chart,
Plate I. The turn of the tide is telt first in the under-current which makes its way
up to the surface and replaces the former direction of the surface current, in a way
that often occurs in tidal currents at some distance off shore. This station lies
between the influence of the constant current which follows the west coast of New-
foundland, and the tidal influence of the Strait of Belle Isle. It is probably for this
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reason that the directions of the ebb and flood are nearly at right angles to the
trend of the shore, and not because of the proximity of this station to St. John's Bay.

Station G is situated off the long stretch of straight coast on the west side of
Newfoundland. Itis at 12 wmiles E.N.E. of Cow Head, and was occupied several
times from the 3rd to the 14th of September; shelter being found meanwhile in
Bonne Bay, when the weather was too rough to obtain results, The total time
secured at this station was 72 hours. The current here sets almost always to the
north-eastward, and very seldom veers in direction through a wider range than from
N.N.W.to E. When at the one extreme of this range, it sets directly off shore; and
on one occasion it sot on shore to the S.E. by E., during 3% hours. The relative
frequency of these directions is shown on the chart, Plate I.; and also the evidently
dominant direction ot the carrent along the shore to the north-east. 1n the under-
current, this direction is even more definite. At 20 and 30 fathoms, it does not veer
through a greater range than from N. to E.; and even at 10 fathoms, the dominant
direction is better maintained than by the surface current. At this station, it is not
unusual for the whole of the current from the surface to 30 fathoms, to set in the
same direction for three hours at a time, especially when this direction is N.E, or
E.N.E.; and it is then also strongest, its velovity being nearly one knot at the sur-
face, and falling off to half a knot at 30 fathoms. This is the only station at which
the current showed so definite and constant a character,

Some instances of the relation of the under-current to the surface current may
also be given to illustrate the way in which changes may pass from the one to the

_other. The-e may best be taken from the observations at stations B, H and C.
(See under-current observations, Table II.) There is at times a distinct difference
in the current, between the surface and three fathoms, especially when the current
is changing. The current may slack off first at the surface, while it still retains
considerable strength at three fathoms. This could sometimes be observed very
distinctly on calm days; when the surface of the water was found to be quite still
as shown by floating objects, while the meter and fun agreed in showing s current
of as much as half a koot at three fathoms. (See TableIl,; station B, 21st July; sta-
tion C, 12th August; &c.) This may occur when the under-current is making its way
up to the surtace. At station B, on 21st July, the line at which the under-current
struck up to the surface could be seen as a distinct current rip, which approached
gradually, and on reaching the vessel carried objects in its current which had been
floating around it {or an hour previously.

Oun the other hand the suriace current itself may consist of a comparatively
thin layer, only 5 or 10 fathoms in thickness; and below this the water may be
quiescent, A number of instances of this will be noticed in Table II; as it is much
more usual than to have the surface layer at rest, with a distinct under-current
running immediately below it. Such a surface current may even set in after a
slack time, by a moving layer making its way over the surface of the water, This
once occurred on 13th August at station C. The day was very calm and the edge
of the moving surface water was visible a8 a distinct line or current rip, This
came up to the point of observation at 16:30; and it was over two hours afterwards
before the new current could be felt as far down as 10 fathoms. These changes are
remarkable, so far from shore as 18 and 24 miles, and when the currents themselves
do not exceed one knot in their speed.

When it is the surface layer only which is in motion, its thickness is some-
times very distinctly mavked. At station H, on the afternoon of 24th September,
when the current was as strong as ever observed, its velocity fell sharply at a
depth of 12 fathoms, from over one knot to less than half a knot per hour. Forover
an hour the current thus remained slow at 13 fathoms and below; while very strong
from 11 fathoms upwards.

[t may also happen that the only movement of the water is in a layer at &
depth of 10 or 20 fathoms; while the water at the surface and below is quite still.

See station G, 14th September). At timesalso there is a bottom current at 40 or 50
athoms, which may have a direction of its own. As a result of these movements at
various depths, the current sometimes had what may be called a spiral charaoter;
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ar an apparent veering in direction with the depth from the surfuce downwards, at
apy given moment. As time went on, the under-current usually veered the same
way as the surface current, although several points behind it in direction; but instances
of these currents veering in opposite directions were not unknown, .

These changes in the depth of the water will help to explain the changes in the
surface current itself. They also show that the drift of the mere surface Iayer of a
few inches or a foot in thickness, may not represent correctly the direction in which
the current will set a vessel of ordinary draught. If the currents in such waters
are ever examined by means of drifting floats, these should consist of spars floating

_u}?right in the water, and re-ching to the same depth as the average draught
of the vessels for whi~h it is desired to ascertain the setot the current. Such s‘)ars
would of course require to be weighted at their lower ends, and 10 have a hollow
ball or a disc of wood at the upper end to keep them from sinking, and to avoid any
exposure of surface to the wind.

Shore Currents in the Channel north of Anticosti—The direction of the current
off Kast Cape, Anticosti, was observed during the day time from T7th July to 10th
August., The current sets north or south along the shore ; and its direction was indi-
cated by two buoys attached to each other as already explained. These buoys were -
placed 1% miles off the cape, in 30 fathoms of water. The direction of the current
was noted every two hours from 5 or 6 a.m. to 7 or 8 p.m. and also the time at
which the currents changed in direction. The shore runs north and south; and the
current was nearly parallel to it. But it was very irregular, as rometimes it set in
the same direction all day, for two or three days in succession; and it was comparat-
ively seldom that there were two changes of direction dnring the day, as in the case
of ordinary tidal currents. A summary of the observations obtained on twenty-
thre;a complete days in clear weather, during the above time, gives the following
result :—

On nine days, the current ran in the same direction all day, either north or south.

On nine days, one change in direction occurred.

On five days, the direction changed twice.

It is, therefore, clear that in these circumstances it is not possible to make out
any relation between the current and the tide. On the other hand, the observations
show that the prevailing set of the current is to the southward. The total number
of times that the direction of the current was noted was 231 ; and out of this num-
ber the set of the current in each direction was as follows : — :

Current setting to thenorthward.. .. .... . ... ... .. ... ... 78 times.
Current setting to the southward ............. ..o i, 153 do

This may be taken as a fair comparison; as during the course of a little more
t?an a flé" month, the observations are distributed pretty evenly over all the states
of the tide,

At Natashquan Point on the other side of the channel north of Anticosti, the
direction of the current was obtained in the same way, by means of buoys. The
observations were more continuous, extending from 9th July to 19th September and
including the time of daylight on each day. The direction of the carrent was
usually north-west or south-east; although it sometimes veered two points or
more from these directions. This is parallel to the general direction of the coust.
The current sometimes ran in the same direction all day, for two or three days in
succession; and thisfeature was even more noticable here than at East Cape. When
a change in direction occurred, it took place at any time, without reference to the
time of the tide.

In clagsifying the whole of the observations with relation to the rise and fall of
the tide, it appears that during the rise of the tide the set of the current is very
nearly equal in each direction ; but during the fall of the tide, the set to the south-
east largely predominates. This is, therefore, the dominant direction on the whole.
The direction of the current was noted 627 times in all; and out of this number, the
set of the current in each direction was as follows :—

In direcigons between N.oand W......... ... oo 218 times.
(o]

S.and E.... . .. e e 409 do
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The set of the current is thus distinctly outwards on the whole, in much the
same proportion as at East Cape. The “constant currents” shown locally on the
Admiralty charts at these points, must therefore be taken to mean that the current
sets in the direction indicated about twice as often as in the contrary direction.
We will refer again to the relation of these currents to the general circulation.

Influence of the Wind. In moderate weathor, when the wind was light and
variable, or blowing steadily in one direction, the current would veer completely
round the compass as already described. The only effect, therefore, which it would
be possible toattribute to the wind, in the tendency of the current to set in some
dominant direction. The best comparison of this character which can be made is at
Station A, This was the most open of all the stations, as it was 35 miles from the
land on either side; and the direction and mileage of the wind were, therefore,
well observed on board. Also, the direction of the current as observed at this
station, was the direction on the surface only, where it is most under the influence
of the wind. The set of the current (see Plate 1.) was mostly to the south-east;
and least towards the N.W. and N. The total mileage of the wind while the station
was ocoupied, from 8th to 15th July, waus 1,967 miles during 156 hours ; or only 12
miles an hour on' the 4verage. The mileage of the wind in each direction is given
below, in comparison with the set of the current as observed during 130 hours.
(The figures for the current are the number of half hours in each direction, as in
Table I. There were 8 hours of calm, and 25 half-hours of no current, which are
omitted in the comparison. The directions are magnetic throughout.)

s. [ sw | w xw.| ~ | xE| E | sk
Mileage of wind............... 125 | 332 | 359 | 955 79 28 16 73
i =
1
Ny [NE B [SE 8| SW | W N
Set of current ........iiiinn.... 13 18 3 | 50 40 a7 28 12
i

This comparison shows a distinot correspondence between the wind and the
more usual direction of the current, It may, therefore, be taken to indicate the
general influence of the wind, when a long period is taken as a whole, to cause a
leading drift or set in its own direction. It is to be noted, however, that during
any shorter period the current was veering ronnd continually, while the wind
often maintained a steady direction, '

At station B, and at C in the month of July, the dominant direction of the sur-
face current also accords in general with the direction of the greatest mileage of
wind at the time. At these stations the tide has a greater influence relatively to the
wind than at A ; but the influence of the wind is still sufficient to overcome in the
surface current the tendency which the water there has to move in other directions,
which are indicated by the under-caurrent. This will be seen from the following
tables, which give the comparison between thé wind and current in the same way
as for station A. The comparison at station B is for a period of 107 hours, from
17th 1o 23rd July, in which 11 hours of no current are omitted ; and at station C,
for a period of 90 hours, from 27th to 31st July, in which 1} hours of no current are
omitted.

E. S.E S. S.W. Ww. N.W. N. N.E.
SraTiox B.—Mileage of wind..... 0 0 3m 41 355 195 87 |- 0
W, N.W. N. N.E. E. S.E. S. sS.w,*
Set of current....... 12 8 16 41 65 30 15 5
E. S.E. S. S.wW. w. N.W. N. N.E&
Sratiox C.—Mileage of wind.... 0 0 30 1147 325 0 0 42
w. N.wW. N N.E. E. S.E. 8. S.W.
Set of current....... 9 6 45 35 36 18 6
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During the month of July, the heaviest wind at any of the stations was on the
30th at station C. From 14 o'clock on the 29th to 20 o’clock on the 30th the wind
blew steadily from S.W. by W. The total mileage from that direction was 659 miles
in 30 hours; yet this amount did not increase the thickness of the current beyond
10 fathoms. On the 30th, from 8 to 20 o’clock, the rate of the wind was 26 miles
per hour. During that time the current set as shown below ; the only exceptional
feature was a left-handed veer from 8.8.E. through E. to N.E. This may have been
due to the wind ; although it veered back to S.E. while the wind maintained the
same direction, and continued to increase,

July 80th. Hour.......... 8 10 12 [ 14 16 18 20
Set of Current .| S.S.E. ’ S.E. E.S.E. E. N.E. E. S.E.

|

The heavy winds above mentioned increased to a gale on 31st July and 1st
August. There was also heavy weather in the middle of the month ; but there was
Do opportunity to occupy a station immediately afterwards on either occasion.

In the windy weather of September, good observations could not be obtained in
the early part of the month while at station G ; as Bonne Bay was used as a harbour
in rough weather, and the mountains around it made wind observations unreliable.
There is no permanent meteorological station in that region. The offand on-shore
directions of the current occurred, however, at such times as to make it possible
that these were due to the eftect of wind or barometer.

The best examples of heavy winds were obtained in September at station H, off
Heath Point, where there is little or no shelter to be had. On 21st September there
was a strong westerly wind, which changed at midnight to N.E., and veered by the
morning of the 22nd to nearly E. The current on one of these days veered in the
usual right-handed direction, and on the other the veer for some hours was in the
reverse direction. A comparison of the wind and current are given below :—

Sept. 21st. Hour...... ...... 9.00 11.00 ' 13.30 16.00 éWind velocity dur-
Direction of wind.. w. W. by S. W.S.W. W. by S. ing 8 hours; 25
Set of current...... E. S.E. S. | SOV, miles per hour.
Sept. 22nd. Hour........ ..... i 10.00 11.00 ‘ 13.00 14.00 [Wind velocity dur-
Direction of wind..; E.byN. | E. | E.byN. | EbyN. | ing 8 hours; 2
: : i
Set of current...... | N.W. iN.W. by w.i W.N.W. A W. miles per hour.

On the night of the 22nd and during the 23rd, the wind increased to a gale from
the E. and N.E. Its rate was over 50 miles an hour; and the waves reached a
height of 14 feet and a length of 180 feet from crest to crest. The total mileage of
wind from an easterly direction during 32 hours, up to 16 o’clock on the 23rd, was
1,163 miles. The wind then moderated, and backed into the north; and during the
following day, the 24th, it varied between N. and W.N.W., with an average rate of
onl}%7 15 miles per hour. The currenton that day,from 9 to 21 o’clock, veered from
N.E. through S.E. and S. to S.W, It thus made half a revolution in the usual right-
handed direction in 12 hours, The current in the morning was setting against the
direction of the heavy wind of the previous day. It also veered during the day to
.the right, while the wind backed to the left; and by evening it was setting directly”
across the new direction which the wind then had. It is, therefore, difficult to know
what effect to attribute to the influence of the wind; unless it be that in backing
against the usual direction in which the current veers, it may have lengthened its
period of rotation. 9%
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Throughout the night of the 24th the wind averaged 26 miles an hour for 12
hours, and it veered again from N.W.to N.N.E. On the 25th the wind fell off
during the forenoon to a calm; and towards evening it set in as & light breeze from
the S.W. The current in the morning was W.N.W. and from 10.30 to 18.30 it
veered to the left, making a half revolution from N.W. through south-west to S.E.
in 8 hours, The current in the morning was thus nearly contrary in direction to
the strong wind of the previous night; and during the day it veered round in the
reverse direction to that which the wind had taken. Also both morning and evening
the current was setting at right angles to the direction of the wind which was
blowing at the time.

From these examples, when strong winds were best observed, and stations
were occupied at the time or immediately afterwards, it is quite evident that the
current does not run in the same direction as the wind which is blowing locally at
the time. On the contrary, the current continues to veer as usual; although its
movements appear to be more disturbed; and the strength of the current was also
greatest during windy weather. The current at any given time may thus set in any

irection quite irrespective of the wind; while on the other hand it is to be inferred
that when continuous observations can be obtained for as long a period as a week,
it would be found that the greatest amount of set had taken place in the same gen-
eral direction as the greatest total mileage of wind.

L d

Usual veer of the current in relation to wind and tide.—If we look for an explana-
tion of both features which these currents show, it might, therefore, seem reasonable
to attribute the veering in the direction of the current to tidal influence; and to con-
sider any tendency of the current to set ina dominant direction as due to the influence
of the wind. The difficulty in adopting thir view is, that the period in which the
current veers completely round is 16 hours on the average, at the moro open stations.
The period is thus nearly four hours longer than the tidal period of about 12 hours ;
and this difference in the two periods results practically in an entire want of rela-
tion between the direction of the current and the time of the tide.

It is possible to suppose that the longer period of 16 hours is of the nature
of an over-run, which is brought into harmony with the tidal period by the time
occupied in veering in the reverse or left-handed direction which sometimes occurs.
The observations do not favour this view ; as it is during the least disturbed periods
and also when the tidal influence is greatest, that the 16-hour period is most dis-
tinct. But if this should prove to be the case, some explanation might be found in
the tidal interference between the tide entering the Strait of Belle Isle and the main
tide of the Gulf of St. Lawrence which enters through Cabot Strait. Otherwise we
must look for some cause which is capable of lengthening the ordinary tidal period
by retarding the rate of veer in the current itself. '

The period could not be lengthened by the combined effect of a tidal rotation
and a wind drift. The effect of a steady wind on a current which was veering con-
tinually with the tide, would be to make it set more strongly and veer more slowly
when it ran with the wind; and to be slacker and veer more rapidly when setting
against the wind. But it would be impossible for a steady.wind, or the surface drift
which it produced, to alter the period of rotation, or the time which the current
would take to veer completely round. .

, This period could only be lquthened by combination with another rotation in

the contrary direction. If the wind itself were to back round continually to the left
after the manner of a perpetual storm, it might produce this result. It is possible
that the veering or backing of the wind may at times have an agpreciable effect ;
and it is fair to remark that in the northern part ot the Gulf of St, Lawrence, §he,
wind as a rule backs to the left during storms, and thus tends to lengthen the period
of veer in the current. .

The only left-handed rotation of a constant character which we know of, is the
general circulation in the Gulf itself, which we will see to be pretty conclusively proved
when all the information available is considered together, 1t is difficult tosay w _ether
a slow circulation of this kind would have an appreciable effect on the veering of
the current; but it may at least be allowable to point out that the lengthening of the
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tidal period which we here meet with, accords with the opposite direction in which
this general circulation takes place; and so far as our information goes, these two
features are consistent and help to explain each other.

DENSITIES AND TEMPERATURES.

Throughout the region under consideration, the density of the surface water
is higher and much more uniform than in the remainder of the Gulf. There were
times, however, when lower densities were found in the neighbourhood of the eastern
end of Anticosti. With this exception, the density of the surface water in the
whole area lying to the north-east of a line from Cape Ray to Heath Point, and
including the channel north of Anticosti, varies only from 1:0234 to 1:0242. This is
based upon 231 determinations made throughout this region on all the courses run
in July, August and September. It was very rare to find densities below the lower
of these limits, except locally near the mouths of rivers. In the western end of the
Strait of Bulle Isle iiself (oft Forteau Bay at the beginning of September) the surface
density was 10239 to 10241, These densities are the true specific gravity of the
water at 60° Fahrenheit, determined with the same precauntions to ensure accuracy
as formerly used.

This result is important, in showing that the lower densities found in the south-
western portion of the Gulf of St. Lawrence are confined to that side; and this
further confirms the conclusion already reached last season, that the general set or
drift across the Gulf, as shown by the water of lower density, is in the direction of a
line from Gaspé to Cape North. (See general chart of density of water in the
south-western portion of Gulf of St. Lawrence, Plato I11., in Report of Progress of
13th April, 1896,)

The density in the open Atlantic, from seven determinations made at the end of
June off the south and south-east coasts of Nova Scotia, was found to range from
1-0237 to 1-0242, which is practically the same as in this north-eastern portion of
the Gulf, It may, therefore, be stated broadly, with regard to these two divisions of
the Gulf, that throughout the north-eastern portion the average surface density
ranges from 1:0235 to nearly 1:0245; while in the south-western portion, the
density is below 1-0235, ranging usually down to 110220, and falling in the Gaspé

Current itself to 110210, The dividing line between these two portions of the Galf,
runs approximately from the east end of Anticosti, to a point in the middle of Cabot
Strait, about 20 miles west of Cape Ray. The densities in the border region near
this dividing line, vary to some extent, just as the other lines of equal density else-
where vary in their position.

On the other hand, the endeavour to obtain some differences locally, which
would correspond with the various directions of the current, was without result;
although a large number of temperatures as well as densities were taken at the
various stations for this purpose.

The best observations to ascertain the amount of.change in the temperature of
the surface water with the season, were obtained at a series of points, five miles
apart, on each of the following lines:—(1,) From 30 miles off Heath Point, to Cape
St. George on 6th July. (2.) From station C, off Cape Whittle, to the offing of
Cape St. George, on 3rd August, (3.) Same line as No. 1, run & second time on
28th September. The results were as follows :—

(1.) July 6th. From 493° to 513° Average=>50."93. .
(2.) August 3rd. From 50° to 54°. Average — 53.°68.
(3.) September 28th. From 52° to 54}°. Average = 53.962,

The following deep densities will also serve to show how closely they correspond
with those found in previous seasons in other parts of the Gulf, at the same depths,
(See Report of Progress, 13th April, 1896; p. 7, and tables A. to F.) Densities at
these depths were also obtained for comparison in the otpen Atlantic off the Nova
Scotia coast. These were taken at six points, at ten to fifteen miles trom shore, on
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a course from the offing of Liverpool Bay, past Halifax, to 13 miles east of Cape
Canso.

Deep DENSITIES in the Atlantic, and in the north-eastern portion of the Gulf of
St. Lawrence.

. 10 20 30 50 100
Locality. Surface. Fathoms. | Fathoms. | Fathoms. | Fathoms, | Fathoms.

10240 1:0243 10245 1:0246

. 10240 10243 |...... ... 10246 10245
In the Atlantic off Nova Scotia, 1-0237 10243 10245
June 30th, and July 1st, 1896...... 19239 10243 1-0244
10239 1.......... 10243 1:0243
10237 10239 | ......... 10243 10243
Station A.—July10th...... .. .. ... 10234 10240 10243 1-0243 1°0246 10253
July 14th. ... 10235 | 10239 | 10242 | 10245 | 10247 | 10255
Station D.—Aug. 21st........ PR 10236 1-0237 1:0242 1.0245
Aug. 2nd ... L.l 10236 10239 10244 10246
Station E.—Aug. 24th................ e 10241 | ......... 10245 10248
At 7 miles south of station E. . ...| 10239 10240 |.......... 10248
At 21 miles south of stationE. ..... 10235 10241 | ......... 1:0248
Station F.—Aug. 28th. Morning..... 10236 1-0241 10245 10248
Aug. 28th. Afternoon.... 10238 1-0240 1-0247 10247
Across the Strait of Belle Isle. Threef {gﬁg }g;:g  l0pis 10245
points, 3 miles apart, Sept. 1st, 1896 \ 10239 10241 10244
Station G.—Sept. 10th 1-0240 10240 | 1-0242 1:0246
Sept. 14th. . 10238 10239 10243 10247
Station H.—Sept. 21st. 10240 10244 10246
Sept. 24th. 10235 10238 10247 1:0247

Sept. 25th .. .. 10235 10239 10246 1-0247

. The deep temperatures obtained show that in this region as elsewhere in the
Galf, the cold layer occurs at a depth of about 50 fathoms, The three points in the
Strait of Belle Isle are on a line running across the strait from Amour Point to
Green Island ; in the same part of the strait in which the detailed oxaminations of
1894 were made.

Station A. Station D.
Depth. Strait of Belle Isle, Sept. 1st.
July 10th.{Aug. 20th.|Aug. 22nd Three points, 3 miles apart.
° ¢ ° ° ° °
Surface ......c.ooe ceveninens e 50 54 55 52 57
10 fathoms.............c..ve e 42 b1 51 46 51 55
20 s [o T 34 44 40 40 38 48
30 0 i 31% 36 38 ... 39
0 T U RO RASOY PRI 31 35
5 T [ T R A 31
75 do .o 31.&
100 do e 364

INFORMATION OBTAINED REGARDING CURRENTS.

A considerable amount of information of value was collected during the season,
with regard to the currents in this part of the Gulf. By taking advantage of the
stormy weather, this was obtained with little loss of time to the main work in hand.
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The fishermen were able to give the best information, because they anchor their
boats, and thus have a fixed point from which to observe; while the masters of trad-
ing schoouners have difficulty in distinguishing current from lee-way. On the other
hand, sealing schooners which lie in the ice and drift with it, can often give satis-
factory information. In obtaining information from the fishermen, care was taken
to see that they described the currents as found at some miles off the open coast,
away from the vicinity of large bays, or channels between islands, where currents of
a local character might occur. By questioning the men of longer experience, and
comparing their statements, reliable results could be arrived at.

Drift of the ice as an indication.—The currents in the early spring (March and
April) are often well indicated by the drift of the ice, and numbers of small vessels
are then engaged in seal fishing. 1t is necessary, however, to distinguish between
the different kinds of ice which are met with, and also to keep in mind the difference
in the movements of the surface water and the under-currents, as already explained ;
as otherwise the inferences drawn from the drift of ice may be far from correct,

The ico met with is of three kinds:—(1) Berg ice, or the true icebergs which
come into the Gulf through the Strait of Belle Isle. They are also found off the
south coast of Newfoundland, nearly as far west as Cabot Strait, (2) Flat or pan
ice, forming fields or in broken pieces, usually not more than 6 feet in thickness,
but sometimes as thick as 10 feet. This often jams or shoves along the shore or
between islands, and may form masses 20 feet or more in thickness, but it can never
be mistaken for berg ice. Tn this flat ice a distinction is sometimes made between
“Northern ice,” which finds its way in through the Strait of Belle Isle under certain
conditions, and “Gulf ice,” which forms in the Gulf itself. As the effect of the wind
and current upon it is the same in either case, the distinction is not of importance
for our present purpose. (3) River ice, from the St. Lawrence River and its estuary.
This is also flat ico, and in the Gaspé region it can be readily distinguished by its
appearance from the Gulf ice. It is not found, however, in the region which we are
now considering.

The berg ice, from its great depth in the water, will evidently move with the
under-current; and it will not be appreciably affected by the wind. These bergs do
not necessarily indicate the direction of the current as affecting shipping, except
when the surface current has also the same direction, which is not usual, They
show in reality the average direction which the current has, between the surface
.and the depth of their draught. This draught is limited to about 35 fathoms by
the depth of the strait. They are thus of much value as an indication of the general
movement or circulation of the water,

The relation of the flat ice to the wind and current requires some little consid-
eration. It is, of course, just as true of this ice as of the berg ice, that the greater
part is under water; but as it is almost always in broken pieces, more or less piled
and with upturned edges, the wind has a much greater hold upon it in proportion
to its total weight, than on the berg ice. Kven when this is allowed for, its depth
in the water still gives the current a greater hold upon it than the wind has. For
example, if such ice is drifting with a carrent in a given direction, and the wind is
blowing across that direction at right angles, tho ice will seldom be set more than
two points, or three at the most, off the true direction of the current. When the ice
becomes soggy or water-soaked and loses its edges, as it does later in the spring, it
will set still more correctly with the current. .

When the surface current itself is moving in the direction of long continued or
prevalent winds, as it often does in this region, the ice naturally follows the same
direction too. Also in regions where theleurrent is tidal, and the icein calm weather
would drift as far in the one direction with the flood tide as in the other direction
with the ebb, the direction in which it makes on the whole will depend upon the
wind, 1t is probably for these reasons that it is so often said that the ice drifts
with the wind; although this merely expresses the fact, without distinguishing
between the relative influence of the wind and the current upon it,

There is also a direct effect which the ice has upon the strength of the current
in regions where the direction of the surfgce drift is under the influence of the wind.
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The broken and upturned edges of the ice give the wind a much greater hold upon
the water than it otherwise would have, Hence during long continued winds the
velocity of the current is appreciably greater than if the ice were not present. This
is undoubtedly the explanation of the common’ belief which is expressed by saying
that “ the ice makes its own current.” It may be well to recall that the weight of
the ice itself is the same as the water which it displaces, and, therefore, the wind
has no greater mass to set in motion in producing a surface current than if the ice
were to melt and refill the hollow which it makes in the water; while the presence
of the ice gives the wind a better hold than it would have upon the surface of open
water, free from ice.

There is one condition of the ice which may prevent it from showing correctly
the drift of the water. When it is set against an island or headland and packed
together for a long distance out, with open water beyond, it may circle round as on
a pivot. The outer edge of the pack may thus make a long sweep very different in
its path from the true set of the current; aud its movements also become irregular,
as vessels caught in such ice which are near together in the evening may be ten or
fifteen miles apart in the morning.

Current and wind.—There is one relation between the wind and the strength of
the current which was not observed at the stations, but which is so generally stated
to be the case that it must be accopted as a fact. It appears to apply chiefly, if not
entirely, to currents which are fairly constant in their direction. Such a current is
found to run more strongly before the wind comes, if the wind is to be in the same
direction, and it slackens if the wind is to be against the current. The fishermen
when anchored in their boats take these indications as warnings of the approach of
heavy weather. This change in the current before heavy winds is found to oceur
on the south and west coasts of Newfoundland, and has also been noticed on the north
shore of the Gulf of St. Lawrence. It appearsto be due to the action of the wind
during storms, in first holding back the water and then releasing it, and the low

vessure area of the storm as it passes along also increases the result. It is also pro-

able that the effect is more distinet in the case of confined waters, as it is very
noticeable on the Great Lakes. It is from analogy with the conditions which obtain
there that this explanation is suggested.

The information which was obtained with regard to the currents, was kindly
farnished by the following persons:—

Captain Farquahar, of the SS. “ Harlaw,” which makes regular trips during the
summer and autumn along the south and west coasts of Newfoundland, He bas
also been engaged in sealing in the Gulf in the spring,

George Curtis, for the last thirty years, has made three trips in the Gulf each
season in a schooner ; sealing in the spring, cod fishing in the summer, and herring
fishing in the autumn,

Jonathan Noel, who has had a long experiencein the Gulf as master of a sealing
and trading schooner. :

Also four masters of schooners, Wadman of Rose Blanche, Newfoundiand;
Isaac Shepherds of Bay of Islands; and two others,

On the west coast of Newfoundland, Jonas Shears, John Parsons and William
Young, fishermen of long experience at Rcche Harbour on the open coast at the
mouth of Bonne Bay. Also fishermen of Whale Cove in Bonne Bay, Lark Harbour
in the Bay of [slands, and Cow Head Harbour; who fish some miles off shore.

In the Strait of Belle Isle, Mr. T. M. Wyatt, lightkeeper at Amour Point, and
Charles Davis, a resident of Forteau Bay. Also a fisherman engaged for the last
thirteen years at the fishing establishment at Schooner Cove, Loup Bay.

Sam Gaumond, the only permanent resident on Great Mecattina Island. He
has now lived there for many years.

Several fishermen at Natashquan Point and little Natashquan village.

Two fishermen, old residents of _Fox qu, near the east end of Anticosti; who
are also well acquainted with the neighbouring coasts,

Mr. Z. Gagné, lightkeoper at Heath 9P50mt.
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GENERAL CHARACTER OF THE CURRENTS IN THE NORTH-EASTERN HALF OF THE GULF,

We may now consider these currents as a whole, and trace their movements
throughout the north-eastern half of the Gulf of St. Lawrence; and we will base
this consideration upon the observations of this season as already detailed, supple-
mented by the information obtained, and the notes made by the captains of trans-
Atlantio steamships. It will be best to begin with Cabot Strait itself, where the
main interchange of water between the Gulf and the Ocean takes place.

Currents on the south coast of Newfoundland, and in Cabot Strait.—On the
south coast of Newfoundland between St. Pierre Island and Cape Ray, the
current makes to the westward, and passes around Cape Ray into the Gulf,
This was found to be the case at the stations off Cape Ray where observations were
taken in 1894 and 1895; and it is also shown by icebergs off St. Pierre Island,
which make westward even against a north-west wind. It is stated in the Sailin
Directions that when approaching the entrance to the Gulf of St. Lawrence (by
Cabot Strait), the current generally sets to the southward on the Cape Breton Island
gide of the strait; but on the Newfoundland shore it has frequently been found
setting to the northward about one knot an hour. (St. Lawrence Pilot, vol. II,
1895; page 12).

Captain Farquahar, of the SS. “ Harlaw,” which passes through these waters
on its regular fortnightly trips throughout the summer and autumn, states that
along the south coast of N ewfoundland the trend is westward, and that the current
sets inwards around Cape Ray. While fishing in summer, Curtis has had his
schoouer at anchor three or four miles off Cape Ray, and has found the current to
be inwards. Anchorage cannot be had much further out, as the depth increases
rapidly to 250 fathoms; but the observations and evidence show thut this current is
distinetly felt for a width of 8 or 10 miles out, and it must often extend considerably
further, as it sometimes occupies half the width of Cabot Strait. There can be no

- doubt, therefore, that this is the usual current on the Newfoundland side of the
strait; and that it is this which makes up for the water which leaves the Gulf in the
outward current around Cape North, as already explained in former reports on this
survey.

This outward current on the west side of Cabot Strait, which sets to the south-
east past Cape North, is the wmost constant in one direction of any at the Gulf
entrances, as it is rarely checked under any conditions that occur. But there is
evidence to show that the inward current on the Cape Ray side, is not constant at
all times. There are instances of sealing schooners in the ice about the month of
March, which drifted in the opposite direction past Cape Ray. It appears, however,
that while the inward current prevails, the water is usually opeu and free from
drift ice, as it remains open off the south coast of Newfoundland throughout the
winter and spring. This in itself is corroborative of the westward set of the current,
as the Atlantic water must then be warmer than the Gulf water, The evidence goes to
show that when there is ice in the offing of St. George’s Bay and off Cape Ray, it
comes from the opposite direction, with the general current which makes across the
Gulf from Gaspé towards Cape North, and at times when this current or a branch of
it, is driven further to the eastward than usual. It is apparently in this way that
the outward drift of ice on the Cape Ray side is to be expluined, as this undoubtedly
oceurs in the early spring of some years at least, and when certain winds prevail.
The Sailing Directions remark that, in changeable weather, vessels can reach as far
north as Lark Harbour, in the Bay of Islands, in any month, as it is only strong
westerly winds which bind the ice in on the coast, and it soon clears away.

The ice is thus brought there under conditions which make it an indication of
disturbance in the current, as otherwise the water would remain open. This dis-
turbed condition of the current is also accompanied by eircling movements in the
ice. A schoomer in the ice off St. Geoxi%f’s Bay has circled around for geveral days
between Cape St. George and Cape y without passing either of these capes.
When there is ice in this locality, cireling movements of a similar kind occur also in
Cabot Strait itself, which indicate an ingward current in some part of the width of
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that strait. There may thus be sufficient inward current to compensate for the
outflowing water on the Cape North side, but it is also possible that the outflow
from the Gulf may then be partly made up for by an inward flow through the Strait
of Belle Isle, which is sometimes considerable in the early spring.

It is not clear what becomes of the current which passes in at Cape Ray. As
a rule there is no appreciable current off St. George's Bay, and very little from
Cape St. George to the Bay of Islands. We cannot t%ms trace this inflowing water
as an actual current, but it is probable that it makes to the north-eastward, and
diffuses itself over the Gulf in that region, because we find that the density of the
water throughout the north-eastern portion of the Gulf is the same as in the open

Atlantic, and this density could not-be s0 maintained without some inflow of this
character.

West coast of Newfoundland.—From the Bay of Islands to Rich Point the cur-
rent becomes distinct, and runs along the coast to the north-eastward. It is stated
by Lieut. Margesson, navigating lieutenant of H.M.S. “ Buzzard,” which has been
stationed on this coast for three years, that the current in the summer season is
always in this direction when it is felt at all, and that it usually amounts to one
knot. It was stated by Lieut. Betty, navigating lieutenant of HM.S. “ Pelican,”
who had spent more than one season in cruising here, that there is an almost
constant current running north-eastward along this coast between Cape St. Gregory
and Rich Point, which is only intercepted by the flood and ebb tides running in and
out of the larger bays on the coast. This is the most definite current, and the most
constant, in the north-eastern portion of the Gulf, and its characteristics and the
unusually steady flow of the under-current have been described from the observa-
tions at station G

The fishermen on this coast anchor their boats as much as 10 or 12 miles off
shore, in about 30 fathoms of water. They have thus an excellent opportunity of
observing the behaviour of the current. It will be understood, however, that their
information refers chiefly if not entirely to the surface current. They state that
its prevalent direction is to the E,N.E. parallel with the shore; it will ran con-
staptly in that direction for three or four days together; and on the whole it has
that direction for rather more than two-thirds of the time. For 12 to 20 hours
before the arrival of a south-westerly gale, it sets more strongly in its usual direction;
and before a north-easterly gale arrives, it slacks; although this is not 8o certain an
indication of wind, as it may also slack at other times. With long continued
easterly winds it may be reversed-in direction. It may also set directly oft or on-
shore for three or four hours or even longer,.

The current is stronger near the shorve and weaker further out; as it is found
that a schooner going westward will make better headway with long tacks; but if
going eastward, with short tacks in-shore.

Flat ice, of about six feet in thickness, appears off Bonne Bay about January or
February, and remains till March or April. The direction from which this ice
comes is variously stated; some holding that it is formed in the Gulf, and others
that it comes in through the Strait of Belle Isle; as they say that they can distin-

uish the gulf ice by its appearance from the northern ice from the strait, Icebergs
%ave algo been seen off Bonne Bay large enough to ground in 30 fathoms, but it is
very seldom that they come further west on the Newfoundland side than Rich Point.

The ice serves, however, to indicate the usual direction of the current on this
coast; as it drifts north-eastward in one day as far as it drifts south-westward im
three days, with the same amount of wind one way or the other, A schooner
caught in the ice off Cape St. George at the end of March, drifted along the coast as-
far as St. Barbe in about ten days; a distanceof 190 miles; which gives on the average-
the ordinary rate of about one kuot. The ico sometimes makes to the eastward all
the way through the Strait of Belle Isle. In March 1896, two schooners canght off
Bonne Bay, drifted with the ice eastwards through the strait, and were carried
down the Atlantic side of Newfoundland to Notre Dame Bay. .

Area at the western end of the Strait of Belle Isle—Between Rich Point and
the entrance of the strait, the current bg(:}omes tidal, and does not usually make in
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one direction more than the other on the whole. The ice may make a considerable
drift when the wind is with the current; but when against it, the ice stands and
shoves. The observations obtained here, also show the tidal character of the
current in this locality, as already described.

On the oppositeshore off the Esquimaux Islands, the fishermen when anchored
six miles from shore, find that the current usually runs along the shore in one
direction or the other; but there are times when it sets off or on shore for a whole
tide. We thus find at the western end of the Strait of Belle Isle an area in which
the tidal element predominates; but in which the carrents are irregular, and cross-
currents are frequent. The areain which these conditions prevail, may be considered
to extend from Greenly Island westward as far as a line running magnetic north
from Rich Point to the Esquimaux Islands. There is also one of these cross-currents,
which sometimes runs from Greenly Island south-eastward ; and forms a strong set
on shore towards Flower Cove.

Strait of Belle Isle—The usual character of the current in this strait is tidal,
with a flow which is nearly equal in each direction, while the current is undisturbed
by heavy or long continued winds. Its behaviour under normal conditions, and
when disturbed, has already been fully described in previous reports. (See annual
report, Department of Marine, for 1894 ; pages 95 to 104 ; and Report of Progress,
April, 1896 ; Plate1). All the information obtained goes to show that the undisturbed
condition when the flow is practically equal in each direction with the tide, is the
usual one throughout the summer months, This is also confirmed by the report of
Mr. M. H. Warren in 1854 to the Newfoundland government, based upon his obser-
vation of the current during a season which he spent there ; as already quoted in the
reports of this survey. (See Report of Progress, April, 1896; page 4).

In the spring and late in the autumn, however, the disturbance is greater; and
the flow may be more pereistent in one direction or the other. It is usually said
that there iz much inward flow to the west in the early spring; but it this is
inferred from the drift of icebergs, it should be remembered that bergs which are
carried in through the strait by the inward flow seldom return; as most of them
ground or break up and melt in the Gulf. Hence the inward flow towards the Gulf
18 made visible, while the outward flow may not be. It is, therefore, necessary to
take with vaution any statements which may be chiefly based upon the drift of
icebergs.

Tﬁe usual tidal character of the current, and its equal flow in each direction
during the summer months is confirmed by Curtis, who has had a long expericenco
in these waters; but in the spring and autumn in his experience, the current
although it does turn, runs longer and stronger outwards than inwards; and thus
makes outwards on the whole even when the winds are easterly. This is corroborated
by Noel from his experience in the ice while sealing in spring; although on the
other hand they know that seals on the ice may be carried inwards through the
strait into the Gulf, during heavy north-easterly winds,

Such evidence as the above refers necessarily to the set of the surface current;
while on the other hand the drift of icebergs shows in which direction the flow takes
Pplace on the average of the whole depth; as the bergs are as large us the strait will
admit. This explains the difficulty of arriving at just conclusions from the evidence ;
as we now know that it is the under-current rather than the surface current which
indicates the balance of flow in either direction through thestrait. If the movements
of the 1cebergs were observed at equal intervals of time, and in relation to the tide,
they would give a valuable result; but there are few men who take the care or have
the opportunity to do this. It is also likely that in the spring, one year may differ
from another with respect to the amount ot water which enters or leaves the Gulf
through the strait; but a careful consideration of all the evidence obtained corrobor-
ates the conclusion which was arrived at by this survey after the first season’s
work; that the usual tidal flow in the strait does not give more than a small difference
in favour of the inward direction towards the Gulf,

In reply to circulars issued by this survey. reports have been received from the
captains of trans-Atlantic steamships of9t8he leading lines, which state the direction
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of the currents as met with on each trip made through this strait, between Belle
Isle and its western end, The result is as follows:—In 1895, from 1lth July to
18th October only eight trips were reported. Out of this nnmber, the current set
outwards to the east siz times, with a velocity of 0-25 to 150 knots per hour on the
average during the whole run through the strait; and twice there was no current
or it was partly in each direction. %n 1896, there are twenty-six trips reported,
which were made between 27th June and 30th October. Out of this number the
current set outwards fifteen times with a velocity of 0:25 to 2:00 knots on the average
during the run. It set inwards to the west five times, with an average velooity of
0-75 to 1'50 knots; and sixz times there was either no ourreat, or it was part of the
time in each direction.

During the season of 1896, the fishermen at the western end of the strait, who
have been there all summer, state that the current has run east and west with the
tile, as it generally does. These men anchor their boats in 5 to 20 fathoms of
water, or if further out, they drift up and down with the tide. They have thus an
excellent opportunity of knowiag the set of the current; as the strait is there only
12 miles wide. It is not so easy to gather from them in which direction the balance
of flow has been the greater; but it appears that on the whole the current has made
outwards to the east, rather than inwards, during the past summer. From the
beginning of June to the middle of July, the winds were heavy ; first, easterly, and
later west and north-west. Since then there was a greater amount of south-west
wind than usual throughout the summer. All kinds of weather came up with the
same wind ; and even fog, which is infrequent from that quarter. The winds in the
early season did not bring in the ice as they generally do; but on the contrary the
strait was clear of ice by 15th May which is earlier than usual. Although there was
a great deal of ice at the Atlantic end of the strait throughout the summer, there
were fewer bergs than usual which came into the strait itself, and none were ssen
west of Greenly Island. Itis so reported by Captain Macauley of the SS. “Canada,”
Dominion line, and Captain Johnston, of the Allan line. The icebergs were numer-
ous around Belle Isle, and many passed west of it, and out around Cape Norman;
but comparatively few came up the strait west of that cape.

The temperatures of the water in the strait, taken on 1st September, when com-
pared with the temperatures obtained during the season of 1894, show that the
temperature of the water towards tho surface was above the average, This corres-
ponds most nearly with temperatures found during outward flow ; but they are not
8o high as during the period of persistent outward flow for several days, which
occurred five weeks earlier in the season of 1894. (See temperatures as observed on
21st July, 1894). The surface density on 1st September was 1:0239, which ie distinctly
lower than in 1894, when the averago density at eight points in the strait was
1:0243 as observed early in July.

From a considoration of the evidence compared with these indicatious, it appears
that the outward flow of this season was chiefly al the surface, and probably amounted
only to a slight difference in favour ‘of that direction ; because the observations
of 1894 show that the under-current may maintain its tidal oharacter in the two
directions, even when the surface ourrent has a dominant set in the one direction,
under the infiuence of the wind. The under-current thus tends to make the flow
more nearly equal in each direction than the surface current would indicate. This
is nevertheless important to note, while tracing the general circulation.

The North Shore. (Saguenay County, Province of Quebec.)—From the Esquim-
aux Islands or the offing of St. Augustine, along the north shore to Cape Whittle,
all the evidence goes to show that the preyailing movement of the water is west-
ward, if the direction of the under-curront is taken into account as well as the sur-
face current, The unusual prevalence of sonth-westerly winds this season, seems to
have had its effect upon the surface current at station E, as well as in the Strait of
Belle Isle; but at the three stations on this shore, C, D and E, the under-current
maude usually to the westward, Where the dominant direction is indicated more
clearly by the under-current than by the surface current, the drift of icebergs is a
valuable indication. The captains of t,h;9 steamship lines have seen them as far
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west as the Mecattina Islands, and sometimes, though rarely, they reach Cape
Whittle. There is good evidence that a small berg was once seen in the early
sgring as far as Natashquan, From the independent testimony of two fishermen
there, this berg was thirty yards square, and as high as the maats of a schooner,
It appears to require a combination of favourable circumstances to bring them us far
as this, however. The manner in which these bergs make their way westward is
thus described by Noel:—An iceberg off St. Augustine drifted in one day on a
south-west course to Treble Hill Island, making off-shore; next day it came squarely
in towards the land on a north-west course ; it afterwards continued on a south-west
course, and 8o worked its way in. It is also stated by Curtis, that within two miles
of the shore, where the current runs more strongly in both directions, it still makes
to the westward on the whole, and that this applies to the whole shore from St,
Augustine to Cape Whittle. It will be noted that the icebergs on this shore are
carried to the westward more than twice as far as on the Newfoundland side, where
they are rarely found beyond Rich Point.

The master of a schooner who spent the early spring of 1896 in the offing of the
Mecattina Islands, states that the current then ran westward continuously durin
three weeks, The wind at the time was easterly, ranging from E. S, K. to E. N. E,
At other times he has also found that this is its usual direction on the whole. .

At Great Mccattina Island, which is well off shore, Gaumond states that the
current runs in either direction, but is strongest to the westward. In the ecarly
spring the ice passes westward at a walking pace, which he estimates at three knots
an hour. The channel between this island and the mainland freezes over in winter,
and if the ice is more or less packed in it, the island becomes practically a head-
land, which may thus increase the current. The strength of the current is also
indicated by the drift of a schooner which was becalmed on 3rd June last, off Outer
Island. From dark at about 20 o’clock till 4 on the following morning, it drifted from
there to Little Mecattina Island, a distance of 22 miles in 8 hours or nearly three
knots per hour, It is unlikely that the current in the open, ever exceeds this rate
of three knots except under special conditions in the Strait of Belle Isle itself. The
fishermen not infrequently speak of much higher velocities in these parts; but it is
always found on inquiry that these are over-estimated, or that they refer to local
rips off points or in confined channels, .

A measure of the velocity of the surface current in the eastward direction or
contrary to its usual set, was obtained at the end of July, 1894, at three stations
lying between Rich Point and the Esquimaux Islands. These stations were occupied
immediately after prolonged westerly winds; and it was stated in the report for
that year, that the velocities then found were probably as great as ever oceur in this
eastward direction, owing to the special conditions at the time. The velocity
amounted to 0'7Y of a knot per hour at the middle, and 1:19 to 1:37 knots on the
two sides. The layer of water in motion had a thickness of only 5 to 10 fathoms,
(See'conditions as described in annual report, Department of i[arine, for 1894;
pages 103 and 104.)

Reports have been received from the captains of trans-Atlantic steamships, in
reply to the circulars, in which the Gulf was divided into several regions. On the
run between Heath Point and - Greenly Island, the current which was met with on
each trip is described, with the following result:—In 1895, from 11th July to
18th Ooctober, only eight trips were reported. Of this number, there were siz times
when there was no current appreciable; and twice the current set to the westward
with a velocity of half a knot. In 1896 there are twenty-four trips reported, which
were made between 5th July and 30th October. Ten times there was no current
appreciable; nine times the current set eastward with a velocity which ranged from
0-20 to 075 of a knot per hour on the average during the above run; five times the
current sel westward, with a velocity which ranged from 030 to 0:75 of a knot on
the average.

It is clear that in dealing with such currents as these, a distinction must be
made between the set of the surface water and the direction in which the general
circalation takes place. There can b;io})it.tle doubt that when both surface and
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under-current are taken into account, the movement of the water as a whole is to
the westward on the north shore from the Esquimaux Islands to Cape Whittle.

The surface current will also have this direction when undisturbed, or during
easterly winds; but its actual set is very irregular and may be in almost any direc-
tion. On comparing the observations obtained at stations C, D and E, with the
other evidence, it is found that these observations may be taken as a good illustra-
tion of the ordinary behaviour of the current, as now stated; and they show that -
even when the surfuce current sets in other directions, the under-current still makes
usually to the westward.

It is more than probable that the water which makes westward along the north
shore is a return current corresponding with the north-eastward set on the New-
foundland side, There is no other direction from which this water can come; a¢
. any inflow that there may be through the Strait of Belle Isle is quite insufficient to
keep up the supply. A large volume must make to the westward if this is in reality
the usual direction of the under-current from about 15 fathoms downwards, where
the total depth is seldom less than 40 fathoms.

The water must make across from the Newfoundland side to the north shore
in the area already referred to, lying between Rich Point and the west end of the
Strait of Belle isle. On the western confines of this area, there is a constant cur-
rent setting in from the south-west, and another setting out to the westward, while
on its eastern side there is the strong ebb and flow of the strait itself. There may
also be times when long continued winds give the surface current a drift which is
either eastward or westward according to its own direction. As the depth ranges
from 30 to 70 fathoms, it is sufficient to allow the water to make across to the northern
side as an under-current, as it is quite possible that it does. The irregular char-
acter of the currents in this area is thus accounted for,

On the west coast of Newfoundland, the surface current and the under-current
have the same direction; but in the return current on the north shore the direction
is maintained chiefly by the under-current, while the current on the surface is not
infrequently to the eastward. The reason of this must be, that in these lati-
tudes the prevailing winds are westerly; and they are with the one current, and
against the other; and thus reverse its surface drift.

Although the current on the Newfoundland side is thus the more distinct, the
north shore current is the better known, as it lies more directly on the route of the
Atlantic steamships ; and that coast is also more frequented by fishermen. The ice-
bergs carried westward by it may also have been taken as a corrobation of the old
belief in the dominant inward direction of the current in the Strait of Belle Isle; but
the examination now made, points to a quite a different explanation as we have seen.

Cape Whittle to Heath Point, and the Channel north of Anticosti—From the
observations of 1895, in the Mingan Strait, it appears that the current is there tidal,
with a flow which is practically equal in each direction. (See Report of Progress,
April, 1896, pages 17 and 18). There is, therefore, no through current to be expected
in tho channel north of Anticosti.

At Natashquan Point, which is half way between Cape Whittle and the Mingan
Islands, the observations during the summer with the flag buoys show that the sur-
face current makes out to the south-eastward more than inwards. The observations
show this outward flow to be even more marked at East Cape, where the set is south-
ward for two-thirds of the time. It is also stated by men who know Anticosti, that
it is only on the short length of coast, from Table Head to East Cape, where the
shore runs north and south, that the current has a dominant set of this character.

At station A the dominant direction of the surface current was found to be the
same as the direction of the winds which had the greatest mileage at the time. As
winds from the westerly quarter are the most prevalent at any time, it is probable
that the surface current usually has this outward tendency. This is confirmed
by the experience of Captain Macauley of the SS. « Canada,” who states thatin
crossing from Heath Point to Cape Whittle, vessels are set more to the southward
by north-west winds, than to the northward by south-east winds.
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As there is no evidence of any through current in this chaonel, the outward
tendency of the surface water must originate in the channel itself; and it appears
to be balanced by an inward tendency in the under-current. The two series of
observations obtained at station C, show that the current which sets to the westward
along the north shore, on reaching Cape Whittle makes on the whole to the north-
westward. This dominant direction is more marked in the under-current than on
the surface; and this inward trend of the current around Cape Whittle is to be
looked upon as an indraught to make up for the outflow on the surface.

These dominant directions of the current when taken together, point to the
conclusion that the water on the whole makes across from Cape Whittle towards
East Cape. It probably does so chiefly as an under-current; because the prevailing
westerly winds influence the surface water in their own direction. But as the
southward set is stronger on the Anticosti side, the surface water appears to be
carried over against that side by the westward direction of the water off Cape
Whittle ; which shows that its influence is felt all the way across.

Off the east end of Anticosti, the water makes on the whole to the westward,
as we have seen from the under-current observations at stations B and H. It is more
than probable that this water continues westward, and contributes to the return
flow which compeunsates for the Gaspé Current. The temperature and density of
this water do not furnish any positive indication to show where it comes from; and
although it may possibly be drawn from the central part of the Gulf, where the
water coming in at Cape Ray diffuses itself, it appears more likely that it is water

which has made its way across from Cape Whittle,

GENERAL CIRCULATION IN THE GULF.

Although there are few instances of currents in this region which run steadily
enough to be termed constant, we have yet found it possible from continuous obser-
vation or long experience to arrive at a dominant direction for each locality ; or the
direction in which the current runs more frequently, and in which, therefore, the
water makes on the whole, Inreviewing these movements of the water, with a view
to tracing the general circulation in the Guif, it is the principle of the balance of
flow which is the most evident, Wherever a current of a constant character oceurs,
there is a corresponding return current to make up for it. Thus in Cabot Strait, the
- outflowing water at Cape North is balanced by the inflow at Cape Ray; the north-
eastward current on the west coast of Newfoundland is balanced by the contrary
direction of the movement on the opposite shore ; and we have fairly good indica-
tions of a return flow to compensate for the Gaspé Current,.

It is this balance of flow which points to the nature and direction of the circu-
lation of water in the Gulf, If we begin to trace it from Cabot Strait, where the
balance between the Gulf and the Ocean takes place, the inflow at Cape Ray appears
to diffuse itself more or less widely over the central part of the Gulf, but it regains
its strength on the west coast of Newfoundland, and makes a deep bend into the
north-eastern angle of the Gulf, and returns westward, as we have seen, along the
north shore. On reaching Cape Whittle, it still mukes westward; and, whether as
an actual set, or by displacing water which comes more directly from Cape Ray, it
appears to work around the eastern end of Anticosti, and so compensates for the
outflow of the Gaspé Current from the estuary of the St. Lawrence. This current,
after rounding the Gaspé coast, makes south-eastward as a general set or drift across
the Gulf to the western side of Cabot Strait ; and ite waters there leave the Gulf in
the outflowing current off Cape North, This current is still felt along the sweep of
the north-eastern coast of Cape Breton Island, sometimes as far as Scatari, before it
mingles with the waters of the Atlantic.

This general movement of the water in the Gulf is in accord with the uniform
and relatively high density of the water in its north-eastern portion, already roferred
to; and explaing why this density should be so nearly the same as in the open
Atlantic; and also why there should be so small an increase in the temperature of
the surface water with the progress of the season.
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This must, therefore, be the usual course of the water, more especially in the
S8ummer season when the currenta are least disturbed. But if at times in the spring,
the outflowing water in Cabot Strait occupies the greater part of the width of that
Strait, the amount of water required for compensation may then flow into the Gulf
through the Strait of Belle Isle. Although it is quite possible that this may occur in
tho early spring of some seasons, the evidence does not point strongly in that direc-
tion. On the other hand, it is now more evident than ever, that there cannot be any
through current across the Gulf from Belle Isle to Cabot Strait according to the old
theory; as we now see that any inflow at Belle Isle would be turned along the
north shore, rather than in that direction.

It also appears that the whole of the balance or compensation in the Gulf cur-
rents takes place at the surface and in ordinary under-currents, which do not probably
extend to a greater depth than some 50 or 60 fathom+. There is nothing, therefore,
to show the necessity for any appreciable movement in the deep water from 60 or
80 fathoms downward, which lies in the deep channels of the Gulf. Such direct
indications as have been obtained favour the belief that this deep water is quiescent.

How far the prevailing westerly winds may influence these general movements
of the water. it is difficult to say. The prevailing winds over the Gulf generally, are
north-westerly in winter and south-westerly in summer, These winds may have an
apprecinble influence in maintaining the current on the western side of Newfound-
land and in carrying it further into the north-eastern angle of the Gulf before it
returns, If this effect is attributed to the wind however, it makes it all the more
difficult to understand why it is that the water of lower density in making its way
from Gaspé to Cape North is not carried further over into the Gulf, but keeps to the
south west, or the windward side. This feature has already been remarked upon in a
previous report; and, although a satisfactory explanation is not yet apparent, it
may be well to point out that the bias of the current in both cases accords with the
rotation of the earth, Thus the Gaspé Current, after rounding the Gaspé coast, tends
to tho west, as its course is southward ; and the inflowing water at Cape Ray, with
a northward direction, tends to the east. As the Gulf of St. Lawrence lies between
46° and 52° north latitude, it is possible that the rotation of the earth may have an
appreciable effect. ,

It is probable that the temperature and density of the water and the directio
of its currents, may have important bearings upon the movements of fish, which as
yet are impertectly understood. This opinion is held by the countries bordering on
the North Sea; and the information afforded by the investigation of the movements
and other characteristics of the water are there used as a basis in arriving at the
reasons for the distribution and migration of fish at different seasons. This infor-
mation has its chief application in the North Sea to the herring fishery; and yet a
practical return is expected for the outlay which is made in obtaining it; and the
Investigation is of such importance that arrangemonts are being discussed for inter-
national co-operation amongst the countries bordering on the North Sea in carrying
it on. In our fisheries, the cod and mackerel have a greater importance relatively
than the herring; which would warrant the expenditure of larger sums in propor-
tion in promoting their interests by such investigations.

As an example of the importance of knqwing where fish are to be found, and
why they prefer one region to another in different seasons, it may bo mentioned
that during last season fishing schooners were returning from Labrador in September
with half cargoes, while within the Gulf we found on the “ Lansdowne ” that cod were
everywhere abundant throughout the summer on the 30 and 40-fathom bauks, which
no schooners were taking advantage of. It is held by fishermen that fish are never
caught while the water is clear; and its clearness must have some relation to
physicial conditions which could be ascertained, It is also known that the cod are
caught in shallower water in the spring, and further from shore as the season
advances. This may depend more directly on the movements of the herring or
capelin which they follow ; but these fish may themselves be influenced in their
movements by the temperature or other characteristics of the water which may

differ at different times.
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Summary note regarding the set of the surface current in the north-eastern portion
of the Gulf of St. Lawrence.—From the character of the currents as described, and
the great variation in direction which they show, especially at the surface, it is
necessarily difficult to lay down rules with regard to the current as it affects ship-
ping, which will not be subject to a large amount of exception. It is of practical
importance to note that the currents throughout this region are all slow, and seldom
exceed one knot per hourin the summer season. It is no doubt on this account
that they are so liable to disturbance, and present so much irregularity when
examined in detail,

It has been possible as we have seen, when longer periods are considered, and
when the under-current also is taken into account, to trace the general circulation
of the water ; which depends upon a greater movement in some déminant direction
rather than in other directions, when long averages are taken. A knowledge of
this general circulation is important to mariners, as 1t includes all the more constant
currents, and it also shows the direction which the surface current tendsto take
when undisturbed.

The primary tendency in the surface current is thus to follow the direction
which the general circulation has in the locality in question; but this tendency is
disturbed and often overcome by the influence of the tide and the wind. The tidal
influence shows itself chiefly as a veer in the direction of the current, which is
either through a limited range, or completely around the compass; and it is also
probable that the tides themselves are irregular in this region, owing to the inter-
ference of the tidal undulation from the Strait of Belle Isle with the main tide
which enters through Cabot Strait. When the wind remains in one quarter and
has any considerable strength, the drift which it gives to the surface water soon
extends to a depth of five fathoms or more, and its influence thus makes itself felt
throughout the thickness of the surface layer which affects shipping. As a rule
these influences are all acting at the same time; and it is their combined effect
which gives rise to the actual behaviour of the surface current.

It may, therefore, be of advantage to give in brief the actual behaviour of the
surface current, in the various parts of the region under cousideration; without
distinguishing more than may be necessary, between the causes which influence its
movements. It is to be understood that the currents referred to are in the offing,
and do not include local currents close in shore.

On the west coast of Newfoundland, the current almost always scts along shore
to the north-east. It is scarcely appreciable from Cape St. George to the Bay of
Islands; but from there to Rich Point it is distinct and usually amounts to one knot

er hour. Ocecasionally, the set may be off or on shore for a few hours at a time.
t is also possible for the current to slack, or to be reversed on the surface, during
heavy north-easterly winds.

From Rich Point to the western end of the Strait of Belle Isle, the currents are
variable and uncertain in their dircction, and cross-currents are frequent. The
reasons for this have already been explained. The area in which such currents may
occur, extends westward from the narrowest part of the strait at Amour Point
to a line through Rich Point running magnetic north to the Esquimaux Islands.
Towards the western side of this area, the currents are ususlly less than one knot,
and seldom exceed one and a half knots; but towards the entrance of the strait
their strength increases, while in direction they are more nearly in the line of the
strait itself,

The characteristics of the current in the Strait of Belle Isle itself have been
already fully desoribed. (See reports already quoted ; and also Notice to Mariners,
No. 65 of 1895, Department of Marine and Ficheries, Ottawa),

On the steamsgip route running through this region from Greenly Island to
Heath Point, the surface current has in general the following characteristics in the
summer season, as ascertained by observations in the months of July, August and
September, 1896 :— From the offing of the Esquimaux Islands to the east end of
Anticosti, the strength of the current usually ranges from half a knot to one knot
per bour. In direction, the current veers continually, and it usually makes complete
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revolutions around the compass in a right-handed direction. In ordinary weather
the manner in which this veering of the current takes place is such that the direc-
tion of the current is out of relation with the time of the tide, (From continuous
observations of both surface and under-currents, some tidal velations have been
made out, which hold good for the surface current during periods of calm weather).
With regard to the influence of the wind, when a period of several days or a week
is taken as a whole, it is found that the greatest amount of set has taken place in the
same genoral direction as the greatest total mileage of wind ; but at any particular
{ﬂmel,l the direction of the current is seldom the same as the wind which is blowing
ocally,

On the different parts of this route, it may also be noted that along the North
Shore from the offing of the Esquimaux Islands to Cape Whittle, the direction of the
current is more usually along the shore, than either off or on shore. Also, judging
from the general movement of the water as indicated by the under-current, it is
probable that on the surface the current sets more strongly to the westward during
east winds, than eastward during west winds. (In the early spring, it is said to
attain a speed of three knots when setting westward). In the more opeu waters
from Cape Whittle to Heath Point, the observations make it probable that the
current sets more frequently to the south-eastward than in other directions, under
the influence of the prevailing winds. Also, in the offing of Cape Whittle during
periods of calm weather, the current makes to the north-westward more than in
other directions; and in its movement, a tidal element can be recognized. In the
offing of Heath Point, the current as it veers around, sets off or on shore for about
two hours at a time.

Present position of this branch of the Tidal Survey, and future work.——During the
past three seasons, a general examination of the currents in the interior of the Gulf
of St. Lawrence and the straits conunecting it with the Ocean, has been made with
special reference to the leading steamship routes which pass through it. Little
attention has yet been given to the currents in the wide bay formed by the sweep
of the coast from Miscou to Cape Breton, in which Prince Edward Island lies. The
strong tidal currents of the Lower St. Lawrence have not yet been examined; as
they are usually parallel with the shore and have less tendency to set a vessel out
of its course; and also because from Father Point to Quebec, vessels have the advan-
tage of the Pilot service. It was also necessary to obtain first some knowledge of
the Gulf currents and their relation to the Ocean. No detailed examination has yet
been made of the currents in the Atlantic, off the outer end of the Strait of Belle
Isle, for the assistance of vessels in making the strait. On the south coast of New-
foundland, it is reported that there is a strong indraught into the larger bays; and
to this several wrecks are attributed. The distance from shore that this is felt, and
the conditions of wind and tide which give it the greatest strength, should be
ascertained ; as two of our leading steamship routes follow this coast. Some infor-
mation has been collected with regard to the general set of the current on the Atlantic
coast of Nova Scotia; but the'currents on the south-western coast and in the
Bay of Fundy are much more important. In the upper arms of the bay, the currents
are probably parallel with the coast line, as in the Lower St. Lawrence; but there,
the navigation is entirely dependent on the tide, and the time and height of the tide
are of the first importance. Towards the mouth of the bay, the currents require
investigation in the interest of the steamship lines running to St. John, and to ports
in western Nova Scotia. An examination of these shoulg be made while the prin-
cipal tidal stations are still in operation ; as they are chiefly tidal, and their behaviour
can only be ascertained by direct comparison with a tidal record. This, may serve
to indicate the information which is most needed with regard to the currents on our
eastern coasts, and which it is important to obtain as soon as possible in the interest
of Canadian shipping.

1 have, sir, the honour to remain,
Your obedient servant,
W. BELL DAWSON,
In charge of 1%dal Survey.
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TABLE I. Dmncrlow oF THE SURFAck CURRENT; showing the timo of flow in each

towards the dxrectxons indicated.

The directions

NoTE.—After August 12th the directions of the current, during the day time, are the mean
Total
Locality. 1896. Bme | g 1SS.W.| 8W. (WsW.| W
hours.

Station A.

Midway between East Cape,
Anticosti, and Cape Whlttle.

Station B.

At 24 miles S.E. of Heath

Point, Anticosti.

Station C.
At 18 miles S. of Cape Whittle

Station D

At 15 miles & by W. of Great:
Mecattina Island.

Station E.
At 13 miles S.8.E. of Shecatica
Bay.

Station F.

At 10 miles N.N.W. of Rich
Point.

.

, | Wednesday,July 8

Thursd do
Friday do 10. .
Saturday do 11..
July 12-13.. .
Tucsday, J Lly 14..
Wednesday do 15..
Totals..... ....
July 15-16 . ..... .
Frida, J uly 17 .
Saturday do 18..
Monday do 20,.
Tuesday do 21..
Wednesday do 22..
Thursday do 23..
Totals.... .....
Monday, July 27..
'l‘uesday do 28 .

‘Wednesday.do 29..
Thursday do 30..
Friday do 31..

Wednesd’y, Aug.12. .
‘Thursda.y do 13..
‘Friday do 14..
Saturday do 15..
Totals..........
Wednesday, Aug. 19.
Thursday ~ do 20.
anday do 21.
Saturday do 22.
Totals..........
WIunday. Aug. 24.
Wednesday do 26.
Thursday do 27.
Totals. .........
Thursday, Aug. 27.
Friday dlg 28.
Saturday do 29.
Totals..........

2 % FUDUEUU FUNUDUURS FUURUR IS PO
< R Gl ol gl
24 |....... R R R FR T
24 3 e ) I
24 1| 1|, 1 6
¢ 3 PO RO (O R R
1143 10 3 2 4 6
11 2 ... 1| e,
2 3 1 1 |, 1
24 1 4 | 4 3
24 {ooo
(2 % PO FOUUUUEEN FURERREN MR R
S -2 S U 1 3 7
24 4 6 10 |........
24 | ... 2 1 3 12
24 3 4 4 7 1
1763 11 15 14 27 24
15 8 2 3 2 3
24 1 6 2 3 ...,
24 6 8 4 2 2
16 9 5 5 2 ...
79 24 21 14 9 5
2 |
1 2 e,
1 2 e 10 .......
30 4 | e 1 ...
6 3 S RN IO EPRUUERT SO
24 S ...
8 levvvvei| v
38 L O N Y FOTDEURN PR

106



Marine and Fisheries—Marine Branch.

direction, The figures give the number of half-hours during which the current set
are magnetic. Variation, 29° to 34° W.

between the directions at the surface and at a depth of 18 feet. Compare Plates II. and III.

N No
W.N.W.NW.N.N.W.| N. |[NNE.|N.E.[EN.E.| E. |ES.K. |SE |S88E.| 8. current.
......................................................... 1 2 7 N TR R
2 | ... 1 2 4 5 3 1 5 2 2 4 12
1 2 2 1 3 3 3 8 9 1 2 2 6
1 3 1 1 eeune... 1 3 3 3 1 ool 2 5
......... 2 ST RIS DU SUUIIIN FOPUUUUN S 1 5 7 4 9
............... 1 2 1 1 |........l 3 10 | 10 5 2 2
.................................. S P PO T B | 3 2 PO
4 7 6 6 8 10 9 16 33 | 24 2 | 22 25
............... 1 J..... 4 6 2
..... PR IR EEERESE] RO ALUSE ROKE RED I
................. 2 3 3 12
...................... 1 2 8 13
3 1 |ceennen R P 1 4
......... 2 1 4 2 5
7 1 10 6 156 | 23 38 | M 27 | 14 7 10 22
) S D U 3 |........ 1 2 2 1 4 5 2 |
2 1 2 3 3 8 8 5 3 3 4 k2
3 3 3 4 4 3 4 2 5 1 2
....................... 1 |........] 8 15 3 6 | 11 4
......... JOU PPN 4 4 b I PO PR N TN EDUEN I
5 2 4 2 S A U RO PUUIE FUSURE FARNUUDE FUSEUURE SRS 5
4 1 9 5 4 ) U U FORR PSR 1 |oo..... 2 1
18 | 14 |oveeiiiifeeeis forenan. RN PN PR UORUUNN PO AU SR 3
4 5 8 6 4 oo 1 3 1
32 | 23 2 | 27 19 | 2 30 | 13 14 | 21 19 | 11 12
..................................................................... 7 8 b
......... [ 2 AN PR 1 2 5 7 A 4 1 7
................................................ 1 4 16 6 5
.................................................. 4 2 5 9 fiiiieenns
.........  J0 DU P 1 2 5 7 12 6 32 | 24 17
.................................... 1 3 L e e
............................. 2 2 1 1 10 1 8 2 [eiiinnnn
......... b 2 (R (PP RO O RO 9 5 (...... 2 2 8
......... 2 loiiideennes 2 3 4 10 15 1 10 4 8
........................................... 2 6 |l 2 1 1
......... 8 5 1 9 1 4 3 8 2 1 3 3
......... 5 1 | e 2 ... 1 ... 7
......... 13 6 1 9 1 6 9 10 2 4 4 11
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TaBLE I.—Direction of the Surface Current, showing the

| H :
Total |
Locality. 1896. t’i'l';e S, {88W.| 8.W. WSW., W
hours. !
Station G. . :
'

At 12 miles W.N.W. of Cow|Thursday, Sept. 3. 2 | O Y e
Head, (on _the west coast of  Tuesday do 8. 1 2 SUUUUIN I TN B F,
Newfoundland). Wednesday do 9. |

Thursday do 10.
Friday do 11
Monday do 14. j
Totals.......... T2 oo, [P R P
Station H. ‘t—_— e e

At 13 miles S.E. of * Heath|Wednesday, Sept. 16. 2% 2 P R P P

Point, Anticosti. Thursday o 17. 16} 4 ... DU IO 2
Monday do 21. 8 2 2 2 |

Tuesday do 22 5 O S Py P 1
Thursday do 24. 153 3 8 2 e

Friday do 25. 158 (..., 1 1 6 3

Saturday do 26. 2 2 O Y Y P

Totals. ........ 66 11 13 5 6 6
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time of flow in each direction, &c.—Continued.

W.N.W.N.W.NNW.| N |[NNE NE |ENE| E |ESE|SE |[SSE| s | N
............... 30 1 1
............... 4| 9 6 e i
.............. 9 | 1 ... 83 | sl 1
...................... 2| 10 27 | 6 |,
......................................................... 0 N T IOSOONt SRS N
............... 373 2711 U RO PR SO OSSR 3
............... 19 | 14 10 | 12 67 | 9 ER T O 5
.......................................................... | 2 L,
......... T T e 5179 27| 4 17 4 4
......... coopl T e T 3 e 3| 2
6 s T e
9 |0 Lo P I T OSSR F 3771 3773 3
6 | e [ 1 8 110 1 1 e
......... AR PUUTOOSY ANRRR IORUOO0R! UURU IS N FUURUR ISR N W ISUURN OO 3
“| 6 |... 1 6 | 9 6 | 3 8 | 10 8 | 1 10
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TasLe IL—UNDER-CURRENTS; tHEIR VELOCITY AND DIRECTION.

The positions of the stations are shown on the chart, Plate I. The time of the
observations is Standard time for the 60th meridian, reckoned on the 24 hour system
from midnight to midnight. The figures in the columns show the velocity of the
current in knots per hour; and the directions are those towards which the current
sets. These directions are magnetic. Variation, 29° to 34° W.

These results were obtainad by means of an attached surface float, a current
meter at three fathoms, and a deep fan supported by sounding wire; in accordance
with the methods explained in the body of the report. The results as given are
reliable. When the under-current was so slow that its bearing was uncertain, its
general direction only is given. The velocity is correct to the nearest tenth of a
knot; and if uncertain, it is omitted.

STATION B.—OFF HEATH POINT, ANTICOSTI. DEPTH, 52 FATHOMS.

Saturday, 18th July, 1896, 20th July.
Depth. I '
' 10.30 | 13.10 | 14.00 | 15.80 16.30 17.40 18.40 9.30 10.30
l
Surface..... 0'5EbS:0‘QSE 0'8SK |0'8SE|0ESVE [ 09SbW|1'1SW |02EFS|0'3SE
3fathoms..[004EbS  009SE [0-8SE|........ 08SHE|098W |0°9WSW! None. |0°38ly
10 do None. (04E (07E |........ None. {0'88W [0°6W&S' None. Slack.
20 do None. ; 04E |04E |05NE |04 NNE| None. [05Wly |06WLS|03WHN
30 do ........... {05E 05N |03NE|06NNE| None. |006Wly | 04W5sS]|..... e
40 do ............ : ....... 05N |........ 08NVW|04ENE |06 Wly |04 WS |..........
Monday, 20th July—Continued. Tuesday, 21st July.

Depth. -

11.30 12.10 1350 I 16.15 19.15 10.15 10.50 11.30 14.20
Surface...|SEbE |SEbE ! 06 ESE !0'6Eb8 0'5 ESE | None. None. [0°5WSW|0'5 ENE
3 fathoms| 0°'3 SE 04SE|05SE '05KESE |0°3NNE|[06SW |07 W 4 a¢]05ENE
10 do ..| None. |0°4SE|05NE_[04ENE|04NNE|10WbNjosW |5, =% |0 6NE
20 do ..|0'8NW | None. |05 NNE, 06ENE |05NE [0'7TWLN{0O'6 W §EEE|03E
30 do .. 04WNW| .. ... None. | 0-3 ENE|0'3NE |05WSWo07W |2 Z82 | None.
40 do ..|004WNW| 02NW, None. |0'5NNE|04NE |0 5WSW|0-7TWSW|iD 88 .........

|

Tuesday—Con’d. Wednesday, 22nd July, 1896.

Depth. - —_

16.00 17.00 9.45 10.40 11.10 13.50 16.10 17.50 18.45
Surface...[0'8 NE [0'9NE|0'1 W",l}» 01 Wly| None. [0'3NE |0°'3ESE [0'3 ESE |0'4SE
3 fathoms{ 0'8 ENE [ 0'9NE | 0'5 N 06 W (06WNW|0'6— O7TE ... ..., None.
10 do ..|0C7TENE|O0O5NE|0OSWSWI0O'BW (07W 0'3W“’1; 08NE |.......... 05 E
20 do ..|0OBNE |OGNE|02Wly 04W |05W 09N 06 NNE|...., .. J0C6NNE
3 do ../0BNE [07TNE|02Wly |........ 04W 0'8NW |06NNE|......... .|0°6 NE
40 do ../|0C7TNE [0'7TNE| None. |........ 04 W 07TWNW|.......... 09N 0'8 NNE
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DEPTH, 37 FATHOMS.

Marine and Fisheries—Marine Branch.
TaBLE II.—Under-currents—Continued.

STATION H.—OFF HEATH POINT, ANTICOSTI.
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TaBLE 1I.—Under-currents—Continued.
STATION C.—OFF CAPE WHITTLE. DEPTH, 71 FATHOMS.
Monday, 27th July, 1896.
Depth.
14.15 14.30 15.10 15.35 16.05 16.35 17.05 | 17.35 19.05
Surface. . ... 1'0EAN|1'1EbS|1'1ESE |1'0ESE |0'9SE |1'0SE 1'0SE |SEbS 111 SSE
3fathoms..|1°'0SE |..... . ‘1S8E [1°0SE  {........ ... ... 1'08SE| ......|..... ....
10 do .| None. None. None. 0'5 ESE | None. | None. 03E |03E..|0°'8SSE
20 do JOG6NW | ..... . .| None 03 W 0'3W | None. None. | None. |0'3SE
30 do ... ..., 05 W None 0°'4W’ly | None. {03 W None. |{0'4 E |03 ESE
10 do OB NW LT PO FR PR P .
50 do JOB6NW | oo, O5NW |........ None.  |..ooovifeeenenad] o oo,
Tuesday, 28th July, 1896.
Depth. ‘ : ——
9.10 9.35 10.15 ? 10.40 11.05 11.55 13.10 13.45 15.15
! 1
| | o
Surface. .... 0'8SSE [08SHEI[07S 078 %0'8817 W!1°085W| Veering/0'8 WNW| 0'8 NW
10fathoms..]05SE 10°38 028 028 [0:38 045 None. |None, None.
do ..[0°'5NNE| None. None. ; None. | None. 0'58SE |None. |Nome. |..........
30 do .JOS5ENE| 04E None. . None. | None. 048 Nome. |.... .. l.ooo......
50 do JOBNNE|..... . ... j0’5NEi ........... T O R P
i
' Tuesday—(Continucd). Wednesday, 29th J uly, 1896.
Depth. |— -
16.15 | 16.45 17.20 17.45 9.10 F 10.15 10.45 11 40 13.20
i s
t
Surface. .. .. 08 Nb\V 0'8N |0'7TNNE!0'7NE 09 \TE 1'0ENE |1 0ENE|0'9EbN |08 E®S
3fathoms..|.... ....l. . .... T o A TR 0°'9 ENE [0°9 ESE
5 do ...l o, T 08 Nh .................... 0'7 ENE |0'5 ESE
10 do o6 NW ‘ None. | None. 05E 004 NE 04E 04 ENE|0°3ENE [003NNW
20 do ... (None. |..... .... None. | None. {03 E 0'3ENE|0'3ENE (004 NNW
30 do 03N 03N oL None. | None. {1 0°3E 0'2ENE{ 0'3ENE| None.
50 do 0'5W  06W |[.......... None. | None. | None 03ENE |.........0......L
-
|
Wednesday—(Continned) Thursday, 30th July, 1896.
Depth. _— —_
! |
14.40 | 1510 | 16.15 17.30 19.00 9.45 17.20 17.45 19.05
i
‘ T
Surface.....| 053 ESE | 0'5SE 07SE |06 SSW 05SSW|*SE | *EbN |*E)N [+Ess
3fathoms..} 0°5 SE | LR O O Uncert. |0°6SE |........
5 do .[0°4SE 048E ...l e 03NE |0'3E 06 SE
10 do 10'3NW | 0-2NNW' None. None. |... .... Slack. | None. None. None.
20 do 0 4NW |0O'BNNW.O'3SNW 0'3NW None. | Slack. |..... .. None. None
30 do 104 NW [ 0-5NNW 0 3WNW|/03NW |........ lack. |.... ... . .. .. ]
50 do N Do, ‘ None. looeeiviis fovevinionnna... * Rough | weather.
| !
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TasLe IL.—Under-currents—Continued .

STATION C.--Concluded.
Wednesday, 12th Aug., 1896. Thursday, 13th Aug.
Depth. _ ——
i
10.30 1.4 | 13.15 15.40 17.15 19.30 | 9.45 10.50 ' 11.45
]

Surface. .. .. 0°2 WSW{0-4 WNW 0:'4 NW| None. None. | None. [0'3 NWi0'4 NNW0'5 NNW
3fathoms..| Slack. 0-2WNWO0'4— 1004 Wly. 004 WSWO0O'4W [003NW, 004 NW 05 NibW
5 do Slack. | Slack. | Nonme. 06 W = [0°'3SSW |........ None., |..... .... 04 N;

10 do None. None. | None. 04 W None. 0°4SW | None. | .... .... 03N

20 do None, None. | None None. None. | —W’'ly | None. 0°3 NNE 0°'3 NNE

30 do None. 028 None. 0°3WSW |0°28W 038~ 03E [002NNE|..........

30 do None, None. ........ 05 W 02 8W None. 05K [003ENE | ........

' Thursday— Continued. X Friday, 14th Aug.
i .
Depth., .
14.30 15 45 E 17.00 ‘ 19.05 !é_ﬁ%’ ‘ 9.40 10.15 11.40 13.00
| ESEIN
| E ‘S'S’gi -
N B i

Surface. .. .. 04N 0'5Nb K| Slack. 0068, W J.-E 223 :0'3 NWi0'4 NNWINWHN 05 NW
3fathoms.. 0'4 NbWO5N i None. [0°3SSW /os'%a<! None. |04 NNWO0O'5NW 105 NW
5 do ..J04N 0'3W ' Slack. [0°14SW [®3 22| None. [0'3 NNWi0'3 NW {0-3 NW
10 do ..03N 03W i Slack. | —Wly. [E,8504W 04W 0'3NW None.

20 do ..[0°32 None. None. None. | g g% S| None None., [0'3SNW |0'3 NW

do ..J02 NNW0O'3SW | ... .. None. =25 None. |.........| None. None.

0 do .. 002 NNWO3SWNW|.. .. .../ .......... < looo oo, R U .

Friday— Continued. Saturday, 15th Aug., 1896,
Depth.
| )
16.10 | 19.05 9.15 | 1.1 | 13.30 | 1545 | 16.50 | '17.35

—— . —| i

Surface. .. .. .0°6 NNWi0'5 W 04 WSW|0'3 W 06 NNWO'6NbW 04NbHE |03 NNE
3fathoms.. .j0°6 NW [0°5 WNW 10°4 W 0°'3WOLN06 NNW0'6 WNW 05 NNW|0'4 N
5 do .. [005NW [0°5NW 0:3W None. 104 NW 105 WNW 04 W 05 NW
10 do ...| None. None. |04 SW None. [0°3N 0'3 WNW 0°2 NNW[0'3 NW

20 do 0°3N None. 104 SSW None. 10°3N 02w . None.

30 do None. None. [0°2 SSV None. | ......... None None.

50 do ...fe..ii..s <ee +...s| None. None. P e Wily.

\
STATION D.—OFF MECATTINA ISLANDS. DEPTH, 45 FATHOMS.
Wednesday, 19th Aug. Thursday, 20th Aug.—( Continued on next page.)
Depth. —_ e —
10.40 11.35 13.20 15.05 8.40 9.50 10.35 11.40 }j13.35

Surface...[006 SV E 1058 0'5S8SE 1048 None.
3fathoms|0°6 S b Wi0'5 SSW |05 S 0°3 S8 None.
5 do 006SW l0-6SSW |0°4SW 10°38§ Nome,

10 do [08SW (07SW [058W (05 W 3131'1&

15 do |......... T PP P -4

20 do [0°6 WSW/05W5S04W |003W None.

30 do 104 WSW|0'4SW 04 SSW |0°'3SSW | Nome. | Nome. | .o.......liieoifin.
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TasLE II.—Under-currents—Continued.
STATION D.—Concluded.

Thursday —Continued. Friday, 21st Aug., 1896.
Depth. i -
‘ i }

14.30t0 16,15} 17.15 17.40 . 9.15 ; 9.45 10.30 13.30 ! 14.50
Surface. .. .. Surface cur-J0'3 ENE |0°3E '0°2 ESE }0‘4SE 0'3SE  [0'58bE [0°6 SSE
3 fathoms. .| rentveersfrom| Slack. {0°3 ESE [0'2SE  0°48E  10.38E 078 078
5 do ..|West throughl NEly [002E | ... _..... 02 WSW | None. {0°7SSW 10°7 SSE
10 do ..|northto East.| NEly None. |.......... 03 WSWi0-2 W 0'58W 04 SSW
2 do .. 0°4W 04W 05 Wly 106 WSW |06 W 0'5WbS104SW
30 do .. 0°3W  03W 104 Wiy ‘ .......... 04W |04 WSW0'3 SW

i |
Friday— Continued. Saturday, 22nd Aug., 1896.
Depth.

17.00 18.50 9.00 10.00 11.40 12,35 14.25 15.00 | 15.20
Surface...|0068SE 05S0E | — SEbS|— Sy E 088 0'8 S 0'9SSW [— 8§ |— 8
3fathoms|0°6SLE [005SVE 1005 SE — SVE 088 0'8SHWIL'0SSW | — S — 8
5 do ..107T] ... ..... 0'6 SE 07SLW|— SoW|[0'7TSSW [(0°8SW  [(0°9SW [0-9SW
10 do ..{0048SW 0'58SW [009SSW [0°9SSW 0°9SW (.......... 0°6SW ). ...... 0'4 SW
20 do ..10°3WSW[0'4SW [006SW [004SSW {0°4SW |..... .... 0°'4SSW |........ 0'48SW
30 do .., None. None. [0°4SW 04 SW (0048W  |.......... None. |........ e

STATION E.—OFF SHECATICA BAY. DEPTH, 98 FATHOMS.

Monday, 24th Aug., 1896. Wednesday, 26th Aug., 1896,
Depth. — --

12.00 13.25 — 10.45 11.45 13.30 14.40 16.00
Surface . ..[0 3 ENE 1004 NE Roughweath’r;0'8NE 0'3 ENE 03 ESE |0'5 ESE [0'6 ESE
8 fathoms. .[0'2Ely (03 E continuing/0'8S NNE 0'3 ENE 0'3ESE |05 ESE |0'6 ESE
5 do ..| None. |......... on Tuesday. 0°'3NNE 0'3NE 03ENE 04E .
10 do ..[003Ely (04 ENE 0-'3WNWO0'3WSW  None. [003E  |..........
2 do . None. [05E None. 0°'2NW | None, None. | . .. .....
30 do None. |04 ESE 03 Wly {02NW | .. ... . None None,
50 do ..|.......... 0'4 ESE None. | .... .... [ P

Wednesday — Con. Thursday, 27th Aug., 1896.

Depta. —_
|

16.40 18.40 9.00 9.50 10.30 | 10.50 11.50 | 13.15 13.55
Surface .. ..[0'6 ESE
3 fathoms. .{0°6 SE
5 do ..[0°5ESE
10 do ..[004ESE
2 do ..| None
80 do ..[0038E
50 do ..J02Ely
80 do ..[002FEly
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TaBLE II,—Under-currents—Concluded.

STATION F.—OFF RICH POINT. DEPTH, 40 FATHOMS.
Thursday . Friday, 28th Aug., 1896.
Depth.
i

18.40 8.50 9.50 11.25 13.40 14.40 15.00 16.25 17.30
Surface. .. .. 004EbN | Slack. [0°4ESE|0'4 SSE. None. | None. 005 NW (006 NW 05NbW
3fathoms..[0'4 Eb S [0°)5E5S {004SE 04 SSE0'4 WNW0'4 W |Undercur-i0°5 NW [0°5 NNW
do 0'4E | Uncert. [0°4SE [0°38 (004 NW 10°'4 NW rent comes/0'6 NW |06 NNW

10 do None. None. | None. | Slack. |0'4 NNW, None. jup to sur-0°'3 ESE |0°3 ESE

20 do None. None. |........ None. | None. | None. [face. 0'3 ESE. (04 ESE

30 do None. None. [eever-.- None. | None. | None. None. None.

STATION G.—OFF COW HEAD, NEWFOUNDLAND. DEPTH, 42 FATHOMS.

3rd Sept. Tuesday, 8th Sept. Wednesday, 9th Sept.
Depth, | _ _ —_—

‘ 14 .45 11.15 13.15 15.15 17.00 18.40 8.30 10.10 11.25

| -

Surface. i 0'3 NNWo05 NEOSNVE|06NDE 005N 0'4 NNE |0-7ENE{0°'7 ENE 10'6EbN
3fathoms ..... 0’4 NE0O-5 N W|0'6 NNW|0'5 NNWI0'd N 07ENE0'7 ENE 006 EbN
5 do 05NNWI04NEO6NbIW[04NW [006 NNW|0'3NNE 06ENE06EVN 04EbN

b do 06 NNW04NEOSNLE|04NDE 06 N 0'3 N 05ENEl05 EA N 04 EbBN

2 do None. [0'4 NE{0'4 NNE 03N bE| None. [0°3N 0-3ENE0'3EbN 0'3 ENE

30 do None. {08 NE|.. .. ....[0'3NVE| None. (03N 0-3ENE[0'4 Eb N (0°2 ENE

Wednesday—Continued. Thursday, 10th Sept.
Depth. | _
13.10 15.05 16.10 !l 17.25 8.55 10.25 12.45 14.50

Surface ..... 06EbN|004EbN 103 ENE l— EWN [07ENE (0'7 ENE IO'BENE 0'7 ENE
3 fathoms..|. ....... 04 ENE |003ENE |.......... 0'7ENE |07 ENE i°‘9 ENE |07 ENE

do 05 EbN 003 — .;,..'.;.10'5E 06 ENE |07 ENE |0'8ENE 07 NEbN

10 do ..004EbN0'3ENE |04 FZI\E 05 E 0'7ENE |00)7ENE 1006 ENE {005 NEbN
20 do ..0'3E5N|0°'3ENE 0-'3ENE 031 0’5 ENE [0'5ENE l0-4 ENE None.

30 do ..| None. None. None. 03 E 0'5 ENE (0'5ENE ‘0'4 ENE | None

Thursday— Concluded. Monday, 14th Sept., 1896.
Depth. j—
16.00 18.40 13.10 13.50 14.20 16.55 17.50
Remarks.
0-6NE | None. | Nome. |01ENE [0IN  |01NbW|

Surface |06 NEOE 0O NNE | Slack. | None. | Slack. [0'INW [0-1 N bW|Verylittlecur-

do .0-BNE&N |04 NNE | Slack. | Nome. |.... . ... ... v ... | rent except

10 90 loeNBiE|05NOE| Slack (05 NNE 0'5NNE |0.4 NW |0'5 NNW | at 10 and
20 do None. |0'2 ENE | Slack. [0°'8NNE |.......... 0'4 NNE | None. fathoms.

30 do None None. Slack. None. |.......... None. None
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APPENDIX No. 4

METEOROLOGICAL OFFICE,

ToronTO, 15th Augnst, 1896,

Major F. GourpEav,
Deputy Minister of Marine and Fisheries,
Ottawa.

Sir,—I have the honour to submit herewith the twenty-fifth annual report of
the Meteorological Service, this report being for the fiscal year 1st July, 1895, to
30th June, 1836, with Appendices A and B, reports on Quebec and St. John
observatories.

During the past year, owing largely to the means of disseminaling the daily
forecasts having been increased, much more interest has been manifested by the
public in all branches of this service, the daily wind bulletin issued at 10 a, m,, and
posted at the principal ports on the lakes and the maritime provinces being much
appreciated. The train weather signal system has heen extended to the Ontario
division of the Michigan Central Railway, and in Nova Scotia to the Dominion
Atlantic Railway, Arrangements are also being made to extend the system to the
Prince Edward Island Railway, these signals being of considerable service to the
farming community more especially during harvest time. It is also proposed, and
arrangements have been almost completed, for th.e posting cach day in Toronto of a
weather map similar to those employed in the principal cities in the United States,
showing at a glance the actual weather prevailing over Canada and the United
States at 8 a. m. These charts may in time be extended to other cities in Canada.

Much valuable data regarding tho climate of the country has been collected
from the voluntary observers to whose earnest care this service is much indebted,
These observers now number 236, and continue to increase, forty-four having been
added during the past year, thereby increasing considerably the clerical work of
this office, all their observations having to be reduced to their several mean values.
Among the most valuable additions to the list of stations are a number in the
northern and eastern portions of .Ontario, from which districts observations are
much needed. Some important stations in Manitoba and British Columbia have
also been added. ‘

Following is a list of the stations added during the past fiscal year from which
reports are received :—

Ontario,
Class IT.—
Fort Francis, Rainy Lake........ ........ P W. W, Birdsall.
Collingwood, “ Kiononta Farm ... v coeuee. reeeaserrasenaans F. Daw=son.
Agincourt, East York......... cicccvinenivnceiiiiniasveeecs vl Gy Ho Dean,
Otonubee, Peterborough. ......cccovvvvnieeivivnecvenrennenn e veen o M, Drummond.

Bobecaygeon, Victoria........ wiveeieiiiiiniiniiennenionnens woe oonJ. Cairnduff.
Deosbarats, Algoma. . ceceeiievierierionninenevnvennsencesnnen o B H, Twight,

Erasmus, Wellington............. cessrereuseienair reettensnresacensns George Wood.
Weston, West YorK..... .ececeiencisenanircrcres cososnace s aene <o E. Smith.
Vankleck Hill, Prescott coeveiere vevevensaenns R eweeeeeen. Rev, J, Macleod.

Emo River, Algoma ..... ccveiieiniiiiiiiiiriiiiisnicncens wienennniA. Licking,
Bloomfield, Prince Edward116 cessere senenneee W R, Bowerman.
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Ontario—Coneluded.
Class 111.—

Linden Valley, Victorif..vee veeves vevrrevsenens

Camden, Addinglon....-cveeecie i ciiiisivenneanenns
Ursa, Peterborough. ve.o. . wee covvrevnninins veeees e
Montagon, Leeds.....c.occovienn vune

Arden, Addinglon.. ccece coveereiiiiieninin e e

Jermyn, Peterborough...... ,oeocvineiiniiiinns iinine sees . Wm, Armstrong.
oo emeeenen. L, Platt,

Westport, Leeds....ooee covevivieniennininnienn ieneenenes o
Sparrow Lake, Ontario.. ccoiveeiiiiiene covivenennnne

Lansdowne, Leeds............ eerrretrieeraenaes e as

Cherry Valley, Prince Edward.....c.c......cceo il

Roblin's Mills, Lennox «c.coee ceivvis v vvvve venne
Wooler, Northumberland........ ......... ..ooiee.

Fenelon Falls, Vietoriccces voeee ve: eavennes ienrane
Port Hope, Durham......... ....... ..

Class 1I,— :
Gaspé Village, Gasp....ccccaiacinnnncens cornvutancinen.

Nova Scotia.
Class 1I,—

Guysborough, Guysborough ...... seenen ceesataais sene

Manitoba.
Class II.—

Rosebank, Selkirk..... c.ceoreeniniianiinsiiiineiianene
Russell, Marquette....ccees corrennncraiiaiees voreieenes

Clags IT1[.—

Rathwell, Marquette ....... cceeeees ceurns ceereeens e

North-west Territories.
Class I[.—

Macleod, Alberta..... «ienee cererureniieniiiienn
Yarrow, Alberta......cccoeeeees e tere eeesmer tereveieeanes

British Columbia,
Class II.—

Kootenay Reclamation Works........cceoviiinn wieeies

Class III.—
Victoria Water Works, Vancouver Island............
Nanaimo, Vancouver Island ...ccceiiiiiniio
Valdez Island, Gulf of Georgia 117

cova o oeennd. Teskey.

............ C. J. M. Kettle,
Kitley, Leeds..c.eeuu.iiereiacnnnene. reveses tiares seriernae

vreeeeeessd. Sanderson,

........... R. Gile.

\ erecesssesasecrreesansoneans ooe--d. Chalmers.
Parma, LennoX..cveieee ceveees covevrieies v conneni vnoonn

........... C. R. Allison,
veee.ereesT. Anderson.

...... ...W. McNight.
.......... A. Waineko.
...... -e.e.d. C. Stafford.

« ceeeeessnenns Ji Roblin,
cwvsvreenesnnnsennd. G Dunn,
Enisdale, Muskoka..coeeeeeiiiiniiiiiiiiiiiiiii innnes

........... William Jenkin,

vrvenesssennee. S, J. Reazin,
ceeteieenerenreees. W. W, Barret.

creeee.eeeeed. Slous,

o reeneees E. B. Smith.

venvessensen. W, Irvine.

eresesennes- B, AL Struthers
Treherne, Marquette..ccccceirecreiiiineiisiierencasacee &
Mellendean, Selkirk ....... Cevesesseeesenenes

..... . ...J. Cooper.
.......... William Stark.

ceen-raeeasCL O, Evans.

vveeseee.S. B, Steele.
cresennenn G. T, Berry.

veesereeees W, Honderson.
Garrey Point, New Westminster...... ccoee veeeiinns
Tobacco Plain, East Kootenay.....c..c.o voevnnennnnenn
Quatsino, Vancouver Island........ .ccccvveiiiinnnnnanin

vt eeeeee William McColl.
< esesess. . M. Phillips.
ve eeee .. B. W, Leeson.

rereeen sverereee: M. Bray.
o rrene T Bell)
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The following stations have been closed, observations having been discontinued :

Quebec.—Class II., St. Hyacinthe........ ...c.co..ecsesennnnee...Observer resigned.
N.W.T.—Class 1L, Saskatoon.. - u.coeesseeerenrs ivvennes seneeewe.Observer moved.
B.C. —Class I1., Duncans. ...... ccccevrevnrreirnnene Observer moved to Victoria.

On August 27th, Mr. W, G, Knight, the observer at the telegraph reporting
station at Swift Current, N.W.T, who had acted as agent for this service for
many years, died and was succeeded by Mrs. Maud Knight.

In January, 1896, the Reverend Canon J. Flett having discontinued the obser-
vations at the telegraph reporting station at Prince Albert, Mr. C. O. Davidson
was appointed agent,

In January, the station at Ottawa was raised to a telegraph reporting station
and Mr. W. T. Ellis was appointed observer,

On 2nd March, Mr. George Macleod, agent at the telegraph reporting station
at Banff, N.-W.T.,died after a long and painful iliness, and Mr, Norman B. Sanson
was appointed observer in his place.

On 31st March, Mr. John Murray, agent at the telegraph reporting station at
Spence’s Bridge, died after a brief illness and Messrs. Clyde and Munro continued
the observations to 3)th June. Mr. Murray was a most conscientious observer and
his death is much regretted. Kamloops having been considered a more central
position than Spence’s Bridge for a telegraph reporting station, it is proposed to
close the latter station immediately and establish one at Kamloops in its stead.

In June, a storm signal station was opened at Fox River, Quebec, with Mr.
Alexis Dufresno as agent. This place is frequented by a large number of fishing
vessels and the storm signals are much appreciated.

The shipping interests at Wiarton, Ont., being considerable a storm signsl sta-.
tion was established at this place in the spring of 1896, with Mr, H, R. A. Ely as
agent,

CENTRAL OFFICE,

No change in the staff of the central office has taken place during the past
year; in order to keep pace with the work, however, which is rapidly increasing,
some additional assistance will shortly be required.

STORM SIGNALS.

There were not very many heavy gales during the past year, but of those that
occurred, with few exceptions, early warning was given of their approach. Perhaps
the three most violent storms of the year in the lower lake region, oceurred on
28th September, 6th October and 17th October; twelve, six and twenty-four hours
notice of their approach respectively being given. In the gulf and maritime pro-
vinces, some of the heaviest gales occurred on October 12th and 16th, November
19th and 25th, December 2ud, 5th and 10th and March 11th, and warning of their
approach was given from six to twenty-four hours in advance. The list of wrecks
and loss of life on the great lakes and along our Atlantic seaboard, does not appear
large and in many cases mariners acknowledge that they derive great benefit from
heeding the storm signals.
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TABLE L

The following 1able shows the total number of warnings issued and the per-
centage verified :—

! ]
| .
! i
YEAR. No. Issued. '{No. Verified. " %}':f;;iﬁe'
|
743 510 686
860 673 78-3
T2 | 591 . 830
889 736 828
854 | 727 851
841 ! 658 782
1,080 858 791
798 ! 663 832
830 . 741 89'3
906 | 799 88:2
1,093 972 889
897 758 845
L126 | 926 81'3
1,199 987 823
1,019 826 812
1,161 888 807
1,317 1,118 849
1,333 | 1,149 862
1,285 1,169 910
297 259 87°3

WEATHER FORECASTS.

Weather forecasts have been issued regularly during the past fiscal year, being
published by most of the leading newspapers throughout the Dominion and also
posted in about 1,500 telegraph offices in Manitoba, Ontario, Quebec, and the mari-
time provinces. In addition to these forecasts a bulletin message giving the expected
direction and force of the wind during the next 36 hours, and when thought advis-
able a general statement of the probable movement of storms, is telegraphed to the
harbour masters or others at the principal ports on the lakes and in the maritime
provinces where they are posted in conspicuous places in frames provided for the
purpose. These wind bulletins ure evidently much appreciated as will be seen from
the following quotations from a fow of the many letters received from the harbour
masters and others who post them.—B. Clow, Murray Harbour, P.E.J.— The
ggople generally, as well as the sea-going ones, have been watching it closely.” B.

. Henesey, Port Hawkesbury, N.S.—*1 feel satisfied that it has been of good
service to many masters of vessels.” C. P, Terris, Arichat, N.S.—*I have to bear
testimony to the accurateness of the service in most instances.” E. McFarlane,
Annandale.—*The weather bulletin has been received very regularly and posted,
and while boing so received was eagerly looked for by all who might be benefited,
and would be greatly missed during the fishing season.” George Conroy, Tignish,
PEI—"“The storm warnings are appreciated by mausters of vessels frequenting
this part of the province and during the past seuson the service has given ample
time to prepare for approaching storms.” J. A. Matheson, Campbellton, P.E.J.—
“I think it was quite an advantage to fishermen as I frequently noticed them coming
to look at the probabilities before going out in the morning.” Joseph Ramsay,
Campbellton, P.E.I.—* Vessel men found it very useful and were warned upon several
occasions not 1o go to sea thus avoiding heavy guales.” Robert Thompson, Owen
Sound, Ont.—“1 consider it of great benefit “especially to the smaller clasa of
vessels.” W.H. McEvoy, Amherstburg, Ont.—* It has been of great service to
vessel men—our early morning report has been very accurate and has been regarded
by masters of American ships as most reliable.” Robert MacAdams, Sarnia, Ont.—
*It is looked for with interest by the townspeople.” John L. Ctark, Port Dalhousic,
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Out.—* It has becn 1.08ted every day at the canal office and is a great benefit to the
captains of boats passing up and down the canal.” W. P, Cooke, Port Arthur, Ont.—
“ Weather bulletins have been posted at the meteorological office and post office regu-
larly during the summer, and have been regularly consulted and acted upon by all
interested therein.” Sylvester Brothers, Toronto.—‘ Your predictions were so
wonderfully correct that few, if any, craft large or small thought of leaving port
without reference to the weather report.,” James Hemlow, Liscomb, N.8.—¢ They
have been of much value to vessels making this port their harbour, fishing vessels,
especially in the fall and winter, make this their harbour as it is always free of ice,
and when in port frequently, 1 may say daily, come ashore to find out the proba-
bilities.” Peter McNeil, St. Peter’s, N.S.—* There were two boats stayed n port
recently when they saw the warning, and now consider themselves very lucky. A
vessel lay here the same day and the captain is glad he did so.” J. A. McGowan,
Shelburne, N.S.—“1 consider it very beneficial to mariners, and find it is being
consulted more and more as it becomes better known.” S, H. Crowell, North
Syduney, N.S.— “I just called upon a couple of our ship brokers and they say that
they have in company with differont captains frequently called to see the weather
report during thoe year, and can safely affirm that many captains have been
influnenced by these mid-day reports, and that the reports in the main have been
very accurate and have been highly appreciated.” H. McDonald, Port Morien, N.
S.—¢“ Masters of vessels and fishermen always look to the bulletin before leaving
port, and it is correct every time.” John Gunn, Pictou, N.S.—“As late as last
week there were three boats going to Pictou Island which had been detained here
with unsettled weather and would not leave. They all have faith in it.” Arthur
Newberry, Charlottetown, P.EI.—I am of opinion that shipping largely rely upon
these predictions.” Samuel Hemphill, Georgetown, P.E.l.—*The correctness of
the forecast is generally commented on and on that account it is much appreciated,
it is invalaable, and many a boat and vessel has had reason to feel thankful for
having seen the bulletin in time.” Wesley Myers, Victoria, P.E.1L—We all
consider it 4 benefit to mariners, and captains of vessels are governed by it.” Joseph
Gallant, Rousticoville, P.EI.—“I cunsider them of great value to mariners and
fishermen.” Mrs. C. C. Seely, Grand Manan,—* The fishermen seem to find it of
great benefit to them, buyers of frozen fish seem to be guided a great deal by it.”

Warnings of the approach of storms likely to block trains by snow were issued
to the railways and apparently are much appreciated.

The train weather signals have been displayed as usual during the summer
months, these signals being principally for the benefit of the farming community
along the lines of railways.

" Epecial predictions were issued as usual without charge to all persons applying
or them,

The following table (No. 2) shows the predictions and the percentage of fulfil-
ment in each district in each month and in the whole period.
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Marine and Ficheries—Marine Branch.

UNITED STATES WEATHER BUREAU.

The chief of the United States Weather  Bureau has continued to interchange
reports with this office,and I desire to express my warm appreciation of the uniform
courtesy that has characterized all communications from that office,

PUBLICATIONS,

Applications are frequently made by persons gnd institutions in different parts
of the world for the publications of this office. Over 800 copies of the Monthly
Weather Review and Toronto General Meteorological Register are distributed
immediately upon their being printed. Five hundred Weather Charts are issued on
about the 7th of each munth, many of which are posted in conspicuous places for
reference. '

LIBRARY.

During the past year some improvement has been made in the library by the
addition of some book cases, which were much needed. The publications received
consist of two hundred and twenty-nine hooks, pamphlets and annual reports, and
twenty-one daily, weekly and monthly reports. No binding have been undertaken
during the past ten years, many valuable reports and other works will require to be
bound, in order to save them from total destruction.

INSPECTION OF S8TATIONS.

During the past fiscal year stations were inspected, and the necessity of frequent
and careful inspection and adjustment of instruments, was very apparent.

The following stations were inspected by Mr. H. V. Payne, from whose report
some extracts are made :—Port Arthur, Fort William, Winnipeg, Qu'Appelle, Swift
Current, Medicine Hat, Fort Macleodl, Edmonton, Calgary, Banff, Glacier, Spence’s
Bridge, Chilliwack, Agassiz, Port Simpson, Rivers' Inlet, Esquimalt, Kamloops,
Grand Prairie, Vernon, Enderby, White River, Schreiber, Kingston, Kingston (Tete
du Pont barracks), Deseronto, Picton, Wiarton, Owen Sound, Presqu’lsle, Colling-
wood, “ Kiononta Farm,” Blue Mountains.

At Port Arthur the approaches to the signals were found unsafe and were
repaired, arrangements were also made for giving wind instruments better exposure.
At Fort William, Ont., it was found that instruments were not being properly
attended to and some repairs and painting were necessary, At Winnipeg instru-
ments were adjusted and agent was instructed with regard to certain errors found in
observations. At Qu'Appelle all instruments were tested, and the agent was
instructed with regard to rainfall observations. At Edmonton, N.W.T., the position
of instruments not being suitable they were moved, giving them better exposure.
At Swift Current, N.W.T., an observer having just been appointed she was instructed
regarding the observations and all instruments were tested. At Banff it having
been proposed to erect an anemometer on some well exposed position, surrounding
mountains were examined, instrumental comparisons and tests were made and the
observer's assistant was instructed. At Agassiz the position of instruments was not
suitable and instructions were given to move them., At Esquimalt, B.C., the
barometer was cleaned, a position was selected for a rain gauge and instruments
were tested. At Grand Prairie the observer having died an attempt was made to
obtain another observer without success, so the instruments were taken away. At
Schreiber the position of the rain gauge not being good it was changed. At
Kingston comparisons of the instruments were made with standards and the position
of some of the instruments, and the signal mast not being good, it was recommegqed
that they should be moved. At Picton the signal mast was found in bad condition
and was repaired and painted. At Wiarton a signal agent having been appointed
he was instructed in his daties. At Owen Sound repairs to the signal mast were
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found necessary. At Presqu’Isle the anemograph was put in order, At “Kionouta
Farm,” noar Collingwood, thermometer shed was properly adjusted. .

The following stations were inspected by Mr. B. C. Webber :—Parry Sound,
Gravenhurst, Burk’s Falls, Sprucedale, Eau Claire, Mattawa, Clontarf, Renfrew,
Rockliffe, Winnipeg, Portage la Prairie, Minnedosa, Brandon, Qu’'Appelle, 1ndian
Head, Regina, Prince Albert, Battleford, Swift Current, Calgary, Banff, Carmanah,
Esquimalt, Agassiz, Chilliwack, Spence’s Bridge, Kamloops, Edmonton, Chaplin and
Medicine Hat. '

At Parry Sound a new electrical vane was erected and all instruments were
examined. At Burk’s Fall the thermometor shed. which had been erected upside
downwards, was adjusted and the observer was instructod. At Mattawa the observer
was instructed with regard to rainfall observations, &e. At Renfrew tho rain gauge
was found to be out of repair. At Rockliffe, Ont., a now barometer was supplied
and a better exposure for the anemograph was examined and approved.

At Winnipeg all instruments were examined and the work of the station was
carefully gone over. At Minnedosu the barometer was reading too low and the wind
vane was not working properly ; these instruments were adjusted. At Qu’Appelle
the barometer was cleaned and comparisons of other instruments were made. At
Indian Head the observer was instructed with regard to the observations. At Prince
Albert a new structure for the anemometer and a new site for other instruments
was found necossary. At Battleford the barometer was cleaned and a spare instru-
ment was left, the sunshine recorder wus also adjusted. At Swift Current a new
set of electrical instruments was supplied, the barometer was cleaned and the rain
gauge was adjusted. At Medicine Hat barometers were cleaned and tested and old
rain gauge was replaced by new one. At Calgary a structure was erected for the
anemometer and the thermometer shed was repaired and moved to another site. At
Banff the barometers were tested and adjusted, and the observer was fully instructed
with regard to the manipulation of the wet and dry bulb thermometers. A site for
an anemometer on Tunnel Mountain was also examined and reported on. At Car-
manah, B.C., the barometer was cleaned and rain gauge which was much worn was
replaced by a new one. At Esquimalt all instruments were examined and were
found in good order. At Speuce’s Bridge instruments were tested and barometers
were cleaned. At Kamloops, full instructions were given to the observer regarding
the observations, it having been proposed to establish a telcgraph reporting station
at that place. At Edmonton, several repairs were found necessary and all instru-
ments were examined and adjusted. At Fort William the signal mast was found to
have been heaved by the frost and instructions regarding it were given. At White
River all instruments were tested, and a position tor the anemometer on the station
roof was suggested and approved.

The fo%lowing stations were inspected by Mr, F. N. Denison,—Southampton,
Kincardine, Goderich and Stratford. )

At Southampton the electrical anemometer and vano was much in need of atten-
tion and was put in thorough working order, and other instruments were tested. At
Kincardine the foundation of the signal house was in need of repair and instructions
regarding it were given, all instruments were examined. At Goderich the signal
mast having been destroyed a new one was erected, and the electrical snemometer
was adjusted. At Stratford, instruments were examined and instructions regarding
thom were given.

Respectfully submitted,

R. F. STUPART,
= Director.
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MAGNETIC OBSERVATORY.

ToronTO, 15th August, 1896,
Major F. GourRDEAU,
Deputy Minister of Marine and Fisherios,
Ottawa.

Sie,—I have tho honour to submit herewith the report on this observatory for
the fiscal year ended 30th June, 1896,

Dyring the year the regular routine magnetical and meteorological vbservations
have been carried on as in past years, and the photographic instruments, barograph,
thermograph, and magnetographs have been kept in operation, the curves from
which turn out satisfactory. Field observations made by the director have been
continued on Sundays at a point two hundred yards magnetic north. of the observa-
tory, well removed from all influence of buildings, in order to determine the amount
of the effect of the new school of science and adjacent buildings on the various mag-
nets in the observatory.

The determinations made in this manner have shown that all the magnets are
affected and constant corrections will have to be applied. On account of the
invariable vibration of the magnets cansed by the electric cars all absolute deter-
minations have to be made on Sundays when the cors are not running. The effect
of the electric currents on our magnets certainly impairs the value of the magnetic
observations at this observatory, bt by no means renders them worthless, as cor-
rections can be applied and our photographic traces show very clearly the daily
curves, and our recorde of anything approaching a storm are probably as valuable-
as they ever were. The magnetic daily mean absolute values have been regularly
charted on millimetre paper forming curves, which, with daily observations of the
sun gpots made with the six inch equatorial afford valuable data for magnetic
research. During the year the value of the magnetic elements have each day been
sent to Washington where they are used with those of other magnetic observatories
in an investigation into the relationship between meteorological and magnetical
phenomena. The principal magnetic storms occurred on 12th and 13th July,
9th and 10th August, 29th and 30th September, 12th, 13th, 28th and 29th October,.
9th and 18th November, 4th March, May 2nd and 3rd. ,

On April 28th the suspension thread of the upstairs declinometer broke, the
magnet was resuspended, and the break measured by means of the photographic:
trace. In December the vortical force magnetograph needle was dismounted to put
on a damper to sce if the vibrations caused by the trolley cars could be lessened, but
no great improvement could be seen. Spider webs were noticed on the declino-
meter magnetograph needle in May. On the 20th the outside cover was removed.
and the magnet cleaned of webs. Hourly tabulations from the curves were duly
made and results abstracted.

Eye observations to control the automatic records of the barograph and ther-
riograph are taken tri-daily and the arrangement is very satisfactory. The residual
correction to the barograph is ‘005 and the zeros of the thermograph standard ther-:
mometers were redetermined in the commencement of April, also maximum and
minimum io the same shed and werc found to be unchanged. During the excess-
ively cold weather in February the thermograph clock stopped. The cover of the
instrument was taken off and the clock thoroughly overhauled and it has been run-
ning satisfactorily since. On 19th June tho barograph cloek cord broke. A new
one was at once put on. The magnetic clock has been running uninterruptedly
throughout tho year. In Deccmber the gravity battery was substituted for the law
as the latter’s action deteriorated rather quickly, since then there have beeu ver
fow breaks in the magnetic cut-offs. A summary of magnetic ehanges is added eac
month to the monthly Weather Review. o5
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TIME SERVICE,

During the year ending 30th June, 1896, observations of stars in the meridian
for time on 97 days and 11 solar transits during long intervals of cloudy nights were
taken at the Toronto Observatory in which 362 stars have been observed. The posi-
tions of the stars as given in the ‘“Berliner Yahrbuch” have as formerly been used
in the reductions.

Determinations of the collimation error of the transit instrument have frequently
been made, chiefly by micrometrical measurements on the cross wires in the collim-
ating telescope.

7 An unusual number of visitors have been shown over the observatory this year,
and at night time a great many parties were accommodated with views of the celestial
bodies through the six-inch equatorial telescope. ‘

The total eclipse of the moon on the 3rd September, 1895, was observed with
the large telescope and was watched by an interested number of spectators gathered
under the dome of the observatory tower. The various phenomena connected with
the eclipse were noted, the night being beautifully clear at Toronto. The darkness
of this eclipse was more marked thap that of 10th March last, and during totality
.the moon presented a decided deep coppery colour. 'The occultations of four faint
stars were observed, and the times of their disappearance noted. At 2.30 a.m. of the
4th aurora was observed in the north Class III., with some streamers,

The regular sun spot observations were continued throughout the year, and maps
4 inches in diameter obtained on 219 days. A maximum period ocourred from the
7th to the 15th July, followed by a woll-marked minimum to the 26th, and from the
29th July to the Tth September another maximum occurred, the period from the 1st
to the 11th August being marked by numerous beautiful groups stretching across
the central portion of the sun from east to west. 8th to the 25th September was a
moderate minimum period,and from the latter date to the 9th October a well-marked
maximum was observed, consisting of a vumber of large groups. Moderately marked
maximum and minimum periods alternated until the 11th April, 1896, when a
remarkably long continuous minimum set in, lasting up to the 27th May. During
this time the sun was completely free of spots on the 14th April, this being the first
day of no spots on the sun since the observations were commenced 15th March, 1895 ;
also on the 15th and 17th April and the 16th May the sun was clear of spots. On
many days of this period only the minutest pinhole of & spot was observed. From
the 27th May to the 30th June & moderate maximum prevailed.

The exchange of time between the observatories at Montreal, Quebec, St. John
and the Toronto observatory have taken place as usual, the compari€ons being
registered on the chronograph. The errors of the Toronto clock and the different
timepieces used by the observers, being computed from the latest observations,

The time has also been given regularly on time exchange days to Halifax up to
the 7th April when it was discontinued.

The examination of the clock and chronometer comparisons and observations
sent in from the observatories at Quebec and St. John has been performed. :
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The following table shows the difference between the *‘ adopted time " and that
given at the different exchanges. The sign - indicates that the time as sent from
the various observatories is fuster than the *‘adopted time.,” This latter time is the
arithmetical mean of the times as determined at Toronto and Montreal.

|
—_— Toronto. | Montreal. Quebec. St. John.
1895. Seconds. Seconds. Seconds. Seconds.
B B 5 S P +0°10 —0°10 +0°45 +0°63
do 30 . . . . +0°15 —0°15 +3°80 +1°62
Aug. 16 . oot i —0°02 +0°02 +0-88 +0°49
CSept. Al . i e +0°22 —0°22 +1-59 +1°52
do 24 .......... ... DT DU 000 000 +0°13 +2°81
Oct. 8 .o —0°82 +0°82 —1-27 +0°69
do 24 .. ... P —0°30 +0°30 +0°22 +0°51
Nov. 22.............. .coo. e - —0°39 +0°39 +0°09 +0°53
Dec. 10 .oir vt —0°22 +0°22 +0°39 +0°17
do 2Tt i O +2°94 +0°70
do  30...... . e +0°21 —o02t |........ N AR
1896.
Jan. 21l e, +0°08 —0°08 —0-63 —0-38
Feb., 12.. ..ottt D S —3:04
do 130 .. e —0°17 017 010 |
................................ —009 +0°09 —0°14 Y048
March17.. . oot en +0°15 —015 ' +1°11 +0°09
April T... (... Lol o e —0°30 +0°30 —1-37 +0°16
Lo JEE~ S S Y —0°71 +0°95
do Bl e —0°16 Y06 ...y e
May T.o.iiiiiiiiiiiiiiiie e —045 +0°45 —0°81 +0°47
do  2T. i —0°32 +0°32 —113 +1°50
June 11.........iiiiiiiiiiiiiiiin enn —0-83 +0-83 —1'25 +1°32

Respectfully submitted.

R. F. STUPART,
D;rector.

APPENDIX A.

QUEBEC OBSERVATORY,
QuEBEO, August, 1896,
To the Director,
Meteorological Office, Toronto.

Sir,—I have the honour to submit the following report of the Quebec Observa-
tory for the fiscal yeur ending 30th June, 1896, ,

All the meteorological observations were taken daily as heretofore, and trans-
mitted to the central office at 8 a.m, and 8 p.m., and the bi-hourly temperatures
were continued on the Citadel. Upon instructions from the Meteorological Office
the storm-drum was not used this year. )

The time was determined at the observatory by means of the transit of the
standard stars every fine night, and also by the sun.

During the winter, and espeocially during the spring thaws, I noticed that the
transit instrument is not placed upon ground sufficiently solid. On various ocoasions
during the space of 24 hours I found a considerable change in deviation and
inclination.

The correct standard time (75th meridian) was daily given to the city by means
of the noon day gun, and during the navigation season, which, this year, began on
the 27th of April, to captains ofg vessels by7means of the time ball at 1 p.m.
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The correct time was also given to watchmakers and other persons nearly
every day by means of the telophone.

Several chronometers have also been rated at this observatory during tho year.

Two failures of the ball and a few of the gun occurred during the year, there
being no current on the telegraph line at the time,

The whole respectfully submitted.

ARTHUR SMITH,
Director Quebec Observ .itory.

METEOROLOGICAL OFFICE,
ToronTO, 20th August, 1896.
Major F. GourDEAvy,
Deputy Minister of Marine and Fisheries,
Ottawa.

Sir,—I have the honour to inclose herewith the annual report of the St. John
observatory for the fiscal year 1895-96 this being Appendix B to my report for-
warded on the 18th instant,

' I have the honour to be, sir,

Your obedient servant,

R. F. STUPART, per F. P,,
Director.

APPENDIX B,
ST. JOHN OBSERVATORY.

Sr. Jonn, N.B.,, August 15th, 1896,
R. F. SturarT, Esq.,
Director, Meteorological Service,
Toronto, Ontario.

Sir,—I have the honour of presenting my annual report for the fiscal year 30th
June, 1896.

The usual chief station routine of meteorological observations have been con-
tinued as reported in former yeare,

The time service has received careful attention ; observations of stars with the
transit instrument for the determination of clock errors and rates, have been made
at frequent intervals. The daily time signal has been given to the shipping and
others, by dropping the time ball at 1 p.m., local time.

During the year electric lights have been placed in the transit room for light-
ing purposes as weil as illuminating the diaphragm of transit telescope.

The morning weather bulletin containing the 8 a.m. probabilities, conditions of
the weather throughout the continent, in general terms, and reports from stations
covering the coast from Anticosti to Boston, is now received by wire from Toronto
at an earlier hour, which enables me to give the bulletin wider circulation and
increase its value to the shipping and other interests. This bulletin is posted in
public places and published by all of the St. John daily papers, as well as other
papers throughout the province. In addition to the bulletin, a report of our local
meteorological conditions is published by all the daily papers here. Owing to the
correctness of the forecasts wired from Toronto, I have many calls for the proba-
bilities, especially during the slormy season.

I have the honour to be, sir,
Your obedient servant,

D. L. HUTCHINSON,

Director.
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APPENDIX OC.

To the Minister of Marine and Fisheries,
Ottawa.

McGiLr CoLLEGE OBSERVATORY,
MoNTREAL, 11th March, 1897.

Str,—I beg to submit the following report on the work of the McGill College
Observatory, Montreal, for the year 1896.

The usual meteorological work in conneotion with the meteorological service of
Canada has been carried forward without interruption throughout the year. This
has consisted in: (1) A series of observation of the usual elements at four hours
intervals, (2) The telegraphic observation series at 8 a.m. and 8 p.m. each day,,
upon which the weather probabilities depend. (3) A bi-hourly series of temperature
observations from self-recording thermometers,

The time service and system of clock exchanges with the Toronto Observatory
have also been conducted as detailed in former reports. Observations of 628 stars
wero made on 122 nights during 46 weeks. For six weeks—11th September to 24th
October—clock errors were determined from the observations of the coast and
geodetic survey assistants, Messrs. Sinclair and Faris, who were during that period
engaged in longitude work here, and occupied our transit pier with their instrument,
Comparisons of the meantime clocks, here and in the Toronto Observatory, were
made on 18 days.

LONGITUDES,

During the past summer the Astronomer Royal visited Montreal on his way to
Japan, and having brought with him the completed reductions of the Montreal-
Greenwich longitude observations, I am able to announce the final value of the
longitude of Montreal (the middle point between the two piers of the transit
instruments at this observatory), as determined from the observations of Professor
H, H. Tarner and myself in 1892, as 4%, 54™, 18 +670. This quantitity is in excess of
the old value, which was obtained by connection with the Unite&y States system
of longitudes, by 0~105. The determinations upon which the American longitudes
have hitherto rested were made by the United States coast and geodetic survey in
1866, 1870 and 1872. When it is considered that the cable signals were then sent on
the old flash system and that thelongitude operations,as conducted by the Americans,
did not include an interchange of observers, the accordance of the old value with
that above announced is quite within the limits of error which might properly have
been assigned to the former.

Daring the months of May and June observatious for determining the longitude
of Ottawa were made in co-operation with Mr, W, F. King, of the Department of
the Interior. During September and October the difference of longitude between
Albany, N.Y. and %Iontreal was determined under the direction of Mr. C. H.
Sinclair, of the coast and geodetic survey. This work completed the chain of longitude
determinations between Washington, Cambridge and Montreal, and gave another
connection between the American trans-Atlantic longitude determinations and our
own determination in 1892, ' o

By the kindness of Mr, Sinclair I sm able to give the results of his field
reduction, which makes the difference of longitude between Montreal and Cambridge
9= 47°581'011. The difference obtained in 1883 by Professor Rogers, of the Harvard
College Observatory, and myself was 9™ 47*550-019. Combining these two results

We obtain 9™ 47* 572 as the difference of longitude between Montreal and Cambridge.
' 129
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SOIL TEMPERATURES.

The soil temperature observations made in co-operation with H. L. Callendar,
F.R.S., Professor of Physics in McGill University, have been continued. Two eye
observations per day, at the several depths, have been taken throughout the year.
The results up to the 1st May last were presented as & paper at the last meeting of
the Royal Society of Canada, and will be published shortly.

I have the honour to be, sir,
Yours truly,

C. H. McLEOD,
Superintendent,
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APPENDIX No. .

REPORT OF THE CHAIRMAN OF THE BOARD OF STEAMBOAT
INSPECTION.

CrARMAN'S OFFICE,
Orrawa, November, 1896.

Hon. L. H. Daviess, .
Minister of Marine and Fisheries,
Ottawa.

Sir,—I have the honour to submit herewith my annual report of the Steamboat
Inspection Service, for the fiscal year ended 30th June, 1896.

The report contains statement of board meetings held during the year, appoint-
ments made, casualties occurred, and prosecutions for violation of the Steamboat
Inspection Act, with the number of steamboats in the Dominion as known to the
inspectors; form No, 1, showing the steamboats which were inspected, and form
No. 2, the steamboats not inspected; form No. 4, shows the number of steamboats
added to tho Dominion, and form No. 5, the number of steamboats lost, broken up
or otherwise put out of service.

There has also boen inspected by the steamboat inspectors at Montreal, i
addition to the steamboats inspected, the hoisting gear and ship's tackle of 382
vessels, which is used for loading and unloading the vessel.

Tables A, B and C show the total number of steamboats in the Dominion and
their gross tonnage; the amount of dues and fees collected, and the number of steam-
boats added to the Dominion, with their gross and registered tonnage.

A.—NumMBER of Steam Vessels, inspected and not inspected, reported by the Inspectors
of Steamboats in the Dominion and their gross tonnage, during the year ended
30th June, 1896. ‘

Divisi Nunfxber Gross
1V1810n. O]
Vessels. Tonnage

West Ontario, H B 1o S 340 69,771°00
Kingston....... o e R . 156 | 2584896
ontreal ............iiiiiieeen .. PP 181 18,069°93
ebeC. .. L. i e I 136 36,099°00
ova Scotia ... ............... et e et eieet eeeeieeeeaeseaeees 123 27,475°80
ew Brunswick and Prince Edward Island...........coviiiiiiiineirenrenaiennnn 129 17,292 51
British Columbin .. .........oueeeiins oo e ee e e e seeenereaeranens 152 22,165°09
nitoba, Keewatin and North-west Territories.........o.coe coreineeniininn. 83 b,455°86
Total ...... e 1,300 | 222,178°15
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B.—Dugs and Fees collected on account of Steamboat Inspection during the year
ended 30th June, 1896.

Division. Amount.
!

8 cts.

West Ontario, Huron and SUperior.. ........... ... iiiiiiiiinin viie vee eeiiianaoin. 6,838 22
Kingston...... ..... ..... oo o Ll e e e e . 2,779 00
B0 0] 187 O PN 2,249 63
Quebec ........................ e e e 3,474 68
Nova Scotia..... .. ... .. ......... . .. 2,693 94
New Brunswick and Prince Edward Island 1,378 32
British Columbia. . .................... .. 2,409 56
Manitoba, Keewatin and North-west 'Territol 554 82
Inspecting tow barges . ....... . ......... e . 110 00
Engineers’ certificates................. Lo ol 717 50
<3 23,205 67

C.—NuMBER of Steam Vessels added to the Dominion during the year ended 30th
June, 1896.

Number .
ca Gross Register
Division. Vegsfels. Tonnage. | Tonnage.
L]
‘West Ontario, Huron and Superior........ ... ....ccvvvveen onn 10 24000 162°00
Kingston.....ooeviinin ciiiiiin vin viv iie v ei e e 15 372-94 20201
Montreal........co.viit i i e 12 1,122°51 66769
%uebec ................... e e e eeeeieeeenaaas Nil

OVE SCOLIR. oot v ittt iiiiie ce et ieeeieneeeaae e 6 17113 8943
New Brunswick and Prince Edward Tsland.. .............. ..... . 3 34°72 20°32
British Columbia....... .. ... . i (e e 14 2,434 71 1,641 81
Manitoba, Keewatin and North-west Territories.......... ... ..... 6 64720 430°10
‘ TOtAL ... evens oee e e 66 | 502321 | 321303

RULES AND AMENDMENTS.

During the year the rules and amendments for the inspection of steamboats,
and for the examination of engineers of steamboats, have geen consolidated, and
sanctioned by the Governer in Council.

BOARD MEETINGS.

A meeting of a quorum of the Board of Steamboat Inspection was held at
Toronto from 13th to 27th February inclusive, being composed uf Inspectors John
Dodds and James Johnston, of Toronto, with the chairman, E. Adams,

The meeting was held for the purpose of examining candidates for the position
of steamboat inspector for the Manitoba district; also to decide on questions
submitted by the inspector at Halifax pertaining to the form of pipe boiler known as
the Babcock and Wilcox, to be placed for use on steamboat; and question relating
to shafts for a tug boat building by the Upper Ottawa Improvement Company.

APPOINTMENTS,

On the retirement from the service of C. E. Robertson, late inspector for the
Manitoba district, Mr. G. P. Phillips, of Rat Portage, who passed a satisfactory
examination at Toronto, 27th February, 1896, was appointed to the position of
boiler, machinery and hull inspector for said district, to reside at Rat Portage,
with a salary of $1,000 per annum, by Olrgzer in Council, 16th May, 1896.



Marine and Fisheries—Marine Branch.

CASUALTIES.
West Ontario and Huron Division.

- July 14th, 1895.—Steamer “Cibola,” of Toronto, was totally desiroyed by fire
at Lewiston, N.Y., originating while steamer was lying at the dock, one life was
lost; cause of fire unknown,

September 5th, 1895.—Steamer “ St. Magnus,” of Hamilton, while on dry dock
at Port Dalhousie took fire and was totally destroyed, one life being lost; cause of
fire, from warehouge on dock.

October 7th, 1895.—Steamer “ Africa,” of Owen Sound, having in tow the barge
“Sovern,” both loaded with coal, from Ashtabula, U.S. to Owen Sound, Ont.,
encountered a sovere gale on Lake Huron, the tow line parted and the * Africa” tell
into the trough of the sea and foundered, all hands, thirteen in number, being lost.
The “Severn” was driven ashore in the vicinity of Lyal Island and went to pieces,
the crew being saved. ‘

November 3rd, 1895.—SS. ¢ Athabasca,” of Montreal, en route from Fort
William to Owen Sound, when about fifty miles from Fort William the high pressure
crank shaft broke. The steamer returned to Fort William and afterwards was
towed to Owen Sound, where repairs were made,

East Ontario Division.

August 3rd, 1895.—Steamer “ Daisy,” of Port Hope, caught fire while the crew
were sleeping. The vessel was totally destroyed ; no lives lost,

., . September 15th, 1895.—Steamer *Columbia” of Port Hope, while tied up at
Bobeaygeon dock, caught fire and the hull was badly burned. g‘he crew being all
on shore when fire started, no loss of life.

October 26th, 1895.—Steam yacht “Sea Gull,” while lying at the dock at Port
]Perry, was completely destroyed by fire. Cause of fire, the explosion of a coal oil
amp,

October 31st, 1895.—SS. “ Aloxandria” of Montreal, struck a boulder in
Lachine Canal and sank to the deck, afterwards was raised and repaired at Montreal.

Novomber 8th, 1895.—Steamers “ Hero” and “ Nile” collided at night, near
Huff’s dock, Bay of Quinté. Both steamers were badly damaged. “ Hero " was
beached to keep her from sinking. The vessels afterwards were repaired at

eseronto, :

November 15th, 1895.—Tug “ James A. Walker,” of Kingston, by striking a
rock in Rapid Plat, stripped the blades off her propeller wheel, the engine ran-
Ding away and causing the breaking of the forward columns of the engine frame and
cracking the condenser ; was afterward towed to Montreal where repairs were made.

April 25th, 1896.—Tug “ Eva” was totally destroyed by fire. The vessel was
out on the ways at Lindsay and had been out all winter. Origin of fire unknown.

June 22nd, 1896.—SS. ‘ Reindeer,” of Kingston, while on a trig between
Deseronto and Picton, broke the engine shaft and bed plate. The break was
Oc:;;sioned by & flaw in the shaft. Vessel was towed to Kingston where repairs were
magde,

Montreal Division.

September 20th, 1895.—Tug ¢ St. Peter” and SS. “Turrett Bay,” collided in
the harbour of Montreal. The bow of the “St. Peter ” was badly dama%)ed and she
alsp }ostdher smokestack overboard, The “ Turrett Bay” proceeded on her voyage
uninjured, ' ’ .
~ May Tth, 1896.—Ferry steamer “ Mansfield,” when on a trip between New Edin-
‘burg and Gatineau Point, caught fire and became a total loss. Fire supposed to have
originated by a spark from the farnace of boiler., :
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May 14th, 1896.—Steamer * Owens,” a paddle tug, while lying at the Montebello
wharf, caught fire and became a total loss. One man was badly burnt, The cause
of fire unknown.

Quebec Division.

August 6th, 1895.—SS. “ Canada,” of Montreal, while on a voyage crossing from
Tadousuc to Riviére du Loup in a dense fog, ran on Percil Rock and was damaged.
The steamer got off with the rising of the tide, and proceeded to Quebec; was there
placed on dry dock and repaired. ’

November 21st, 1895.—SS. “ Thames,” of Quebec, while on a voyage from New-
foundland to Montreal, stranded on a bank near Cape Breton and became a total
loss. No lives were lost.

May '8th, 1896.—The paddle tug steamer “ Beaver,” of Quebec, broke her shaft
between the two paddle flanges. The break was detected while lying at the wharf.
It was substituted by a larger one.

Nova Scotia Division.

August, 1895.—Str. *“Islet,” of Yarmouth, during a fierce gale, broke from her
moorings and drove ashore, becoming a total wreck.

February, 1896.—S8, « St. Pierre,” of Yarmouth, foundered at sea on a voyage
from Halifax, Nova Scotia, to Vancouver, British Columbia. There was no loes of
life attending the disaster. '

New Brunswick and Prinée Edward Island Division,

July 23rd, 1895.—SS. “ Prince Rupert,” with triple expansion engines, running
between St. John, N.B, and Digby, N.S., on leaving the wharf at St. John, broke
the high gressure cylinder and was detained until changes were made to work her
compound,

pAgnin, on August 22nd, broke t*e coupling bolts on starboard paddle shaft on
the voyage from Digby to St. John.

, August 17th, 1895.—Passongor steamer ‘ Miramichi” collided with schooner
“Ascols,” on the Miramichi River, the jib boom of the latter striking the steamer
forward of the smokestack, tearing it away, and sweeping one side of the upper
deck to the stern. Five young lady passengers who were on the deek at the time,
were swept overboard with the wreck, of whom three were drowned before assist-
ance could reach them. An investigation was held, the result of which was the
certificate of the master of the steamer was cancelled for twelve months.

August 12th, 1895.—Passenger steamer “ Hampstead,” and tug ““ Nereid,” col-
lided on St. John River, the latter striking the “ Hampstead ” at the forward gang-
way, cutting into her guards five feet, and her planking to the water's edge.
Temporary repairs were made permitting her to finish the running season.

Nov. 17th, 1895.—Freight str. ¢ Albert,” of Charlottetown, P.E.L, sprung a leak
at ses during a fierce gale of wind, and was abandoned in a sinking condition. The
crew wero saved and landed at St. Pierre, Miquelon. :

June 9th, 1896.—The steam tugs “ Hope” and “Maggie M” collided on St.
John River. The “Maggie M” had her stern taken out to the water’s edge; the
“ Hope ” was out through the guard to hull. The *“ Maggie M " was run ashore and
temporary repairs made to prevent her from sinking.

British Columbia Division.

July 20th, 1895.—88. ‘ Coquitlan ” stranded on rocks in Johnston Straits,
whereby her stern and bow plates were damaged, was floated off and proceeded to
Viectoria, where damage was repaired.
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August 1gt, 1895.—SS. ¢ Muriel,” stranded and partly submerged in the Gran-
ville Channel, was raised August 6th, and temporary repairs were effected to bring
her to Victoria, whore she was hauled out on marine railway, und thoroughly re-

aired.
P Nov. 1st, 1895.—SS. “ Cariboo and Fly,” on being taken into Mill Creek, Skeena
River, to be laid up, grounded at both ends, when tide left, broke her back, a total
wreck; machinery saved.

Nov. 25th, 1895.—SS. “ Thistle” stranded in Chatham Sound, damaged keel,
stern post and some of the planking, was got off next day, taken to Victoria where
placed on the marine railway and repaired.

Dec. 22nd, 1895.—SS. “ Islander” on passuge to Vancouver, struck on Prevost
Island, near Portlock Point lighthouse, floated off on 24th, and steamed to Victoria;
extensive damage to stern, keel, keelson, frames and several plates; was hauled out
on marine railway and repaired.

Dee. 27th, 1895.—Tug ““ Arrow ” while towing a scow on Arrow Lake, Columbia
River, a sudden squall capsized the steamer; master and engineer lost. The vessel
was afterwards righted when it was found the boiler was lost.

Jan, 8th, 1896.—S8. ¢ Falcon ” with scow in tow on passage to Comox, fouled
a log, which broke her propeller, was driven on Trial Island and broken up by seas.
A total wreck.

Jan, 13th, 1896.—SS. “ Vancouver” on voyage to Chemainus, stranded in San-
some Narrows, was towed off and steamed to Victoria, hauled out and repaired
damage fore foot and keel.

Feb, 9th, 1896,—SS, “ Mary Hare,” while lying at Reed Island, Cowichan Gap,
at anchor and all hands ashore; the steamer caught fire, and became a tutal loss.

March 9th, 1896.—SS. “ Comox,” while moored at the Union SS. Co., wharf,
Vancouver, and all hands ashore, caught fire, supposed over boiler, causing consider-
able damage to deck, fittings, &c., which were all repaired. .

May 4th, 1896.—SS. “T. W. Carter” on voyage from Victoria to Mud Bay,
struck on Trial Isiand, afterwards floated off and sank in deep water; a total loss.

May 12th, 1896.—Tug “Mamie” while towing broke the tail shaft by fouling
floating logs, was towed to Vancouver where a new shaft was made and fitted.

Manitoba, Keewatin and North-west Territories.

Aug. 12th, 1895.—SS., “ Siskiwith ” of Port Arthur, while lying at the dock at
Fort William, caught fire and was partially burnt, cause unknown; was again re-
built. Amount of damage valued $1,025.

PROSECUTIONS FOR VIOLATION OF THE STEAMBOAT INSPECOTION ACT.
Results in Each Case.

Str. “ Rocket "—to which reference is made in my annual report for year endin
June, 1894, of having been fined for violation of the Steamboat Inspection Act, an
proceedings being taken to sell the boat for payment of same.

The proceedings were not executed ; the fine having been paid by defendant,
to the department, December 11, 1895, by deposit receipt No. 29, Bank of Montreal,
for $130.71, being the amount of costs and fine inflicted. . "

April 19, 1895, Proceedings were taken against the steam tugs  Equal Rights,
“Fred, Davidson,” “ Maud,” * Doty,” and “ Tender,” for violation of the Steamboat

.

Insgection Act, by carrying passengers without having & ce: tificate permitting of
such.
The cases were tried before the police magistrate at Barrie, Ont., when the
defendants were convicted ; four of them being fined $50 and costs, and Str.
“ Fred. Davidson ” $20 and costs.
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The owners of “Maud,” “Fred. Davidson,” and ‘“Equal Rights,” paid the
charges amounting in all to $126, for which the department received deposit receipt
No. 2092 of the Canadian Bank of Commerce, Barrie, for the amount,

The owners of * Tender” and “ Doty ” were granted an extension of time for
payment; which was collected and paid to the department, 30th July, 1895, by
deposit receipt No. 2115 for $100, on Bank of Commerce, Barrie.

I have the honour to be, sir,

Your obedient servant,

EDWARD ADAMS,
Chairman Board of Steamboat Inspection.
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APPENDIX No.6.

- REPORT OF CHAIRMAN OF BOARD OF EXAMINERS OF MASTERS
AND MATES.

The Deputy Minister of Marine and Fisheries,
Ottawa, '
Havrirax, N.S,, 19th August, 1896.

Sir,—According to instructions contained in your letter of the 3rd inst., I have
prepared and herewith beg to inclose the annual report of the Board of Examiners
of Masters and Mates for the fiscal year of 1895-96.

I am, sir,
Your obedient servant,

W. H. SMITH,
Chairman.

Havrrax, N.S., 20th August, 1896,

The Deputy Minister of Marine and Fisherics,
Ottawa,

Sir,—I have the honour to submit the annual report of the proceedings of the
Board of Examiners of Masters and Mates, from the 30th June, 1895, to the 30th
June, 1896, the end of the fiscal year.

The board met for examinations as follows : —

Port of HAalifBX..veee reeeeieruvereren ciosessersaner ssenscnosensses 11 times.
do  St. John...ecovieirreviiniiiiiiniiiieiiina.n evereere enane 10 do
do  Yarmouth....c.cceeveeeceiriericncenes o ere o . eere ees 1 do
do  QUEDEC ...cent cereves citetiarirnrsiresesiinnnneennsenees 2 dO

———

POLAL eueneireees vevevssoaserscrasasssnnnssanneneses 24 times,

There were also three examinations for candidates at Victoria, B.C.

At Halifax 10 applications were made for sea-going certificates of competency
a8 master and 17 for mates’ and 4 for second mates’ gertificates. .

Six masters, 10 mates and 3 second mates received certificates. Ten applica-
tions were made for certificates of compotency as master of coasting and inland
"vessels and 2 for mates’ certificates, and 10 masters and 2 mates receive certificates.

At St. John 14 applications were made for sea-going certificates as master com-
petency, and 11 certificates were issued to successful candidates. ,

Ii;)leven sea-going officers applied for mates’ certificates and one for a second mate’s
certificate. .

Ten mates and 1 second mate were granted certificates. Two candidates applied
for certificates of competency as masters of coasting and inland vessels and 1 for &
mate’s certificate, .

Two masters and 1 mate received certificates for the coasting and inland trade.

At Yarmouth, 2 applications were made for sea-going certificates of competency
as master and both candidates received certificates.
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At Quebec 1 candidate applied for a master’s certificate of competenoy sea-
going, and also 1 for a second mate’s certificate,

Both cundidates were granted certificates,

At Vietoria, B.C., 2 applications were made for mates certificates of competency
and 1 for 2nd mate’s certificate.

A certificate was issued to the second mate only.

By the foregoing statement it will be observed that for the 12 months ending
30th June, 1896, 26 applications were made for masters’ certificates of competency
sea-going, 31 for mates’ and 7 for second mates’.

Nineteen masters, 22 mates and 6 second mates were granted certificates,

Twelve applications for certificates of competency as master coasting and
inland, were made to the Board of Examiners, and 3 for mates’ certificates.

Twelve masters and 3 mates obtained certificates for the coasting and inland
trade.

Four certificates of service were issued through the Halifax office for masters in
the coasting and inland trade and 5 for mates and 4 renewal certificates of all grades.

The total number of cortificates granted by the Department of Marine and
Fisheries at Ottawa, including competency, service and renewal, upon applications
made to the Board of Examiners at Halifax, was 74, and fees to the amount of
$794.50 were collected and deposited in the Bank of Montreal to the credit of the
Receiver General, and veceipts for the same forwarded to the dopartment monthly.

Fees for the examinations of candidates at Victoria aro sent direct to Ottawa
by the agent of Marine and Fisheries at that port, and are not accounted for by the
chairman of the board at Halifax,

This report does not include certificates of competency for coasting and inland
waters, issued by the department upon examinations at any other ports than those
above mentioned.

At St. John the local member of the board holds examinations for coasting and
inland, and also for service certificates, and makes the return to the department
direct.

Amongst the applications’above enumerated, some candidates have presented
themselves a second or third time for examination, for master, mate or second
mate, as the case may be, having previously failed.

The names of these candidates appear upon the books at this office each time
they come forward to be examined. They are, however permitted to have a second
- trial without paying another fee, but on each successive occasiun after that, no
matter how often they present themselves, the full amount of the fee is again
collected from them,

The examination of candidates for deep-sea certificates of competency, is similar
to that required by the Imperial Board of Trade, and any new subject of examina-
tion introduced by the British Government is adopted by Canada, and the certificates
granted by the Minister of Marine and Fisheries are the same in value as those
issued in Great Britain.

The examination in the colour test has from time to time been changed,
improved and made more searching, and now consists of the form vision, colour
vision and colour ignorance tests, which are quite sufficient to ascertain if a can-
didate has any defect in his sight, as it is very important that an officer in charge of
therdeck of a ship should be able to distinguish the colour and descriptions of lights,
immediately they come in sight, whether they are carried by a ship or placed in a
lighthouse on shore,

I am of opinion that it ix of the greatest importance that masters and officers of
ships should haye no defect in their hearing, as any one in charge of the bridge or
deck of a ship when under way, should be able to distinguish the report of the look-
out men, and, if he is & rubordinate officer, he must of necessity be able to under-
stand the orders of the master with reference to shaping the courses of the ship
when necessary, and to understand the various directions of the captain with respect
to the handling of the springs when approaching or leaving a wharf, otherwise
serious accidents may at any time oceur,
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At an investigation recently held by me, it was proved that an officer was
unable to hear and distinguish the orders issued by the master, even in calm weather
and smooth water, and if this officer had been further employed, serious results
might have been anticipated.

The former issue of the rules and regulations governing the examinations of
candidates for sea-going certificates baving been exhausted, a copy of the existing
rules was taken, and all the amendments and additions which have been from time
to time made in Canada and the United Kingdom, were inserted, and those
parts which were considered unnecessary or obsolete, were left out.

These rules and regulations were approved of by the Minister of Marine and
Fisheries, and also by the Imperial Board of Trade, to whom they were submitted,
and were sanctioned by an Order in Council of the 29th June, all previous rules and
regulations and Orders in Council being cancelled and annulled.

I am, sir,
Your obedient servaut,
W. H. SMITH,

Chairman of Board of Examiners
of Masters and Mates.
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APPENDIX No. 7.

MESSENGER PIGEONS.

HazreL HILL, GuYsBoRro’ County, N.S,, 28th Sept., 1896,

J. H. Parsons, Esq.,
Agent Marine and Fisheries Dept.,
Halifax,

REPORT 7é CARRIER PIGEONS.

DEar Sir,—Yours of the 14th inst, received. I beg to submit the following
report re carrier pigeons:—

%eceived from Sergt. Mulholland, R.E., on 24th Dec., 1895...... 55
ied iiieeen erersneriiannies ceeenranaes sreensrasennansanans creenns emeneean 1
Young birds hatched. «.cccevrivieininiirininnine inniiiineninninn. 57

do died..cccorenernennnnnnns cereetiees sestereees ssesener s esens D
Old birds in loft, 1st July, 1896.....cccvevetvierissmsrienionnnanarnne 54
Young do do cvereenenns os

Total number......... cerees cseeeess stesiore seren 109
Birds were not in fit state for training at 1st July, 1896.

Yours faithfully,
S. 8. DICKENSON, per D. C.

Digest of Letter of Capt. Kent, B. E., re Transfer of Carrier Pigeons from Halifax
(Citadel) Loft, to Hazelhill, Canso.

31st December, 1895,
To J. Parsons, Esq.,

Agent, Marine and Fisheries Dept.,
Halifax,

18951. The pigeon loft at the Citadel was demnlished on the 22nd December,

2. Sergeant Mulholland proceeded by railway on 23rd December, taking with
him by express 13 boxes, &e., including 55 birds, carrier pigeons, also all the food
on hand and the correspondence and ks. He proceeded by steamer from Port
Malgrave to Canso, and thence to Hazel Hill in carriages,

3. Superintendent Dickinson of the Cable Service aided Sergeant Mulholland in
conveying and disposing of the birds, A thick walled house 12 feet square (within)
was assigned to the pigeons, and carpenter and other work done under direction of
Sergeant Mulholland to adapt it to the pigeon service, and the birds were placed in
their quarters. Owing to thickness of the walls, double and filled between with
sawduat, artificial heating is unnecessary.

4, The books of pedigree, &c.,and the correspondence were explained to a Mr.
Carmichael who took the direct charge o{' t(};e birds under Mr, Dickenson.
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5. Before Sergeant Mulholland left Hazel Hill to return to Halifux, a floor bad
been laid, many roosting coops, &c., completed, wire netting fixed to the window
just cut and glazed, wire netting exercise ground planned, electric light (incandes-
cent) fixed in the room, and water arranged to be laid on.

6. Sergeant Mulholland’s expenses were, travel, &c., $25.75 and expressage on
boxes of birds, $6, certified by Capt. Kent, and subsequently paid by the depart-
ment,

H. V.K,
Supt. Signals, Ete.

Memo. of Agent Parsons's visit to the Pigeon Loft, Hazel Hill.

Early in January, 1896, I was at Canso, and spent part of an afterneon visiting
and inspecting the pigeons and their quarters at Hazel Hill, :

There was a double door to correspond with the double wall, and the one
window gave fairly good light without admitting too much cold.

The birds seemed in good condition and the room and surroundings were clean
and not ill smelling. The exercising yard was planned but not built. Mr.
Carmichael, who bas charge of the birds, is very intelligent and seems interested in
the success of this service.

J. PARSONS,

Agent.
Havrrax, Sept. 30th, 1896.
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APPENDIX No. 8

SiGNAL SERVICE, CANADA,
QuEBEC, 27th, August 1896,

Sir,—I have the honour to inclose herewith the 14th annual report as to the
services performed in this office and the agents, under the control of your
department in the Signal Service, during the past fiscal year ending 30th June, 1896,

1 have the honour to be, sir,
Your most obedient servant,

H. J. McHUGH,
Superintendent.
F. GourpEAv, Esq.,
Deputy Minister of Marine and Fisheries,
Ottawa.

S1GNAL SERVICE, CANADA,
OFFICE OF THE SUPERINTENDENT,
QUEBEC, 27th, August 1896,
To the Deputy Minister of Marine and Fisheries,
Ottawa.

Sin,—I have the honour to submit the following report as to the service for
the year ending 30th June, 1896,

As in preceding seasons reports have been received from the stations in the
lower part of the river and gulf, recording the weather, wind, condition, location
-and movement of the ice during the winter and spring months, and during the
geason of navigation, all inward and outward vessels as signalled and seen from the
stations,

Snow fell early, but did not exceed that of other seasons; ice formed slowly
and harbours remained open much later than in preceding seasons.

No vessel was detained by ice in the river or gulf, this has not occurred before
in the past thirteen years. With few exceptions most of the vessels inward and
outward bound, from the opening of navigation to the 30th of June, encountered
numerous icebergs from 300 miles to tho eastward of Cape Race and Belle Isle, and
to a distance of 60 miles westward of the former and of the latter, icebergs were met
20 miles west of Cape Norman in the Straits of Belle Isle.

Grosse Isle quarantine station seported as in former years, (with the exception
when the cable was interrupted), all trans-atlantic vessels after having been given
pratique. This service has been of great service to the shipping interests. These
rqepo;ts are free to the department being transmitted over the Government line to

uebec. .

After the closing of navigation three reports s week are received and distributed
in the ordinary way. From the 1st to the 20th April, reports were sent to the
Board of Trade, Montreal, St. John, N.B,, and Quebec, and to the Chamber of Com-
merce, Halifax, N.8,, also to the press of Quebec and Montreal, to the agent of the
department, Quebec, to the custom house and immigration agent, to all the agents
of regular lines of steamers, tug owners, to the pilots for below and above Quebec,
also to Messrs. H. Fry & Co., Lloyds’s agenzts, Quebec.
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Owing to earlier departures from foreign ports, daily roports were received and
forwarded as above and also to North Sydney, during the season of navigation, from
the 20th April.

The quarantine doctor at Rimouski is also supplied with a report of the incom-
ing mail steamers, name of station and hour of passing being given when vessel first
signalled.

8 The chief superintendent of the quarantine service at Grosse Isle is also supplied
with a report of all incoming steamers, name of station and hour of passing, also
weather and wind. (This applies to trans-atlantic and foreign vessels.)

Information as to the wind, weather and ice in the vicinity of Anticosti, Mag-
dalen Islands, Meat Cove, C.B,, St. Paul's Island, Cape Ray, Newfoundland, is also
sent to Esquimaux Point on the Labrador coast in the month of March for the gnid-
ance of the sealing fleet.

This is the sixth season that no ice has been scen in the vicinity of St. Pierre
de Miquelon after the middle of April.

Information was supplied also from this office as in past seasons to the agents
at Anticosti, Magdalen Islands, Meat Cove, C.B., Cape Ray, Newfoundland, Low
Point, North Sydney and Cape Race in the month of April, as to the weather, wind,
movement and condition of the ice in the Guif and River St. Lawrence up to Mont-
real for the guidance of any vessel calling at any of the above given stations for in-
formation.

NAVIGATION,

1895—Last outward sailing vessel, November, 16th, ship “America.”

1895—Last freight steamer, November, 27th, ““ Turret Ball,”

1895—Last mail steamer, November 18th, “ Mongolian.”

1895—Last coasting steamer, December 1st, ¢ Polino.”

1896—First inward freight steamers arrived on April 1lst, “ Flamboro” and
“Loughrigg Holme. The Allan liner ‘Mongolian” from Liverpool arrived on
April 28th,

P The first inwardbound sailing vessel arrived on May 12th, the bark “ Medusa.”

Navigation closed in the Gut of Canso, on January 29th, and was again open on
March 25th.

Pleasant Bay, Magdalen opened on April 21st, the “St, Olaf” arrived there the
same day from Pictou, N.S,

Pt. Escuminae, N.B., reported navigation open off there on April 23rd, no ice
being seen after that date.

Sydney Harbour, C.B., was partially closed from February 16th to the 21st, and
from that date to the 8th March, little or no ice was seen. It was again closed to
the 17th, and from the 24th to the 28th of April remaining open after this latter
date.

Respectfully submitted,

H. J. McHUGH,
Supt. Signal Service.
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S1GNAL SERVICE, CANADA,

OFFICE OF THE SUPERINTENDENT,
QUEBEC, 31st August, 1896.

Sir,—I have the honour to inclose herewith, the Appendices A, B and C to the
fourteenth anuunal report of the signal service up to the end of the fiscal year ending
June 30th. The reports from Point Rich, Newfoundland, and Cape Ray, have not.
as yet been received. Upon receipt of them I will without delay forward them.

I have the honour to be, sir,
Your most obedient servant,

H. J. McHUGH,
' Superintendent.
F. GourbpEav, Esq.,
Deputy Minister of Marine and Fisheries,
Ottawa,

APPENDIX A.

REPORT on ice, &c., in the Straits of Belle Isle and the north and west coasts of
Newfoundland as noted by the Agents of the Department at Belle Isle, Cape Bauld,
Cape Norman, Point Amour, Greenly Island, Point Rich, Cape Ray, Bird Rocks,
Sfrom July 1st, 1895, to June 30th, 1896.

BELLE ISLE.

1895, November 20th.—Last steamer sighted.

1895, November 25th.—Last sailing vessel sighted, a bark,

1895, December 3rd.—First snow fell.

1895, December 11th.—First slob ice formed and extended to the east and west
of the island. A considerable quantity drifted out from the north-east. The month
was generally cloudy and had a lot of snow, sleet and rain. Winds variable, W.S.W.
in the first and E.N.E. in the latter part of the month.

1896, January.—This month was fairly clear. W.S,W, winds in the first,
E.N.E. in the middle and W.N.W. in the latter part prevailed. Snow on two days
only, namely, the 15th and 27th. Extensive sheets of level slob ice formed and
passed towards the east, moving south. About 25 icebergs passed south at the same
time. From the latter date ice formed continuously, covering all the straits,
Numerous flocks of ducks and other water fowl remained around the island all
month,

_ 1896, February.—A good deal of heavy ice and numbers of icebergs passed
south to the eastward. On the 14th heavy northern ice, the first seen, passed south,
no open water or lakes among it. Its appearance indicated old ice and not of recent
formation. The icebergs were in most cases of immense size, both in length and
height. North to east winds prevailed, snow fell in large quantities, drifts of from
40 to 50 feet in some of the valleys. At the end of the month there were b icebergs
aground to the west, viz,, 1 off Chateau Bay, 2 in the centre of the straits and 2 on
the south shore,

1896, March,—The weather this month was very variable, heavy breezes and
gales from the W.N.W., with snow, sleet and fog. On the 7th the straits were com-
pletely filled with heavy ice and over 100 icebergs stationary in it, scattered in all
directions. On the 22nd a strong gale from S.S.W. drove all the ice out and left
clear water extending to Cape Bauld on 1tbe gouth and Labrador on the north.
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On the 23rd two schooners came drifting down in field ice from the westward.
On the 24th slob ice formed in large quantities during the nignt.

1896, April and May.—Owing to prevailiig north and north-east winds during
this month the straits have been completely blocked with heavy northern or arctic
ice and when this broke up with slob ice. No vessel could have passed through at
any time this month. About 500 icebergs passed south, some of immense size, 60
remained aground to the eastwards and in the straits. The weather has been cold
and a great quantity of snow has fallen, No rain fell this month, The ice started
to move out on the 26th, wind being from the west until the 29th, when it hauled to
the N.N.E,, a strong gale filling up the straits with heavy ice to the east and west
and remained so until the 22nd of May. Strong west winds set in and on the 26th
the straits were clear of field ice, navigation being practically open,

1896,—June 21st, The first inward bound steamer towards the west.

No seals seen this season.

ICEBERGS,

1896—January, 1th, 10 to E. March 28th, 60 aground.
do  20th, 12 toS.E. April 3rd, 47 to the E.

do  21st,13 to E. do 6th,100 do and W.
February, 4th,5 to E. do 8th, 107 do do
do 5th, 5 do do 12th, 160 do do

do 14th, 20 to W,  do 14th, 67 to S,
March, Tth, 100 aground. June 24th, 98 do
do 15th, 97 do

Care BauLp, NEWFOUNDLAND.

As stated in the previous annual reports, the distance from Belle Isle being but
14 miles, the observations as to wind and ice vary bat little,
As in the previous year no seals were sighted on shore or on drifling ice.

Care NorMAN, NEWFOUNDLAND

1895,—December 1st,—First snow fell.

December 11.—First ice formed and extended from inshore to across the straits
and remained so until the 20th of May. N.E. winds prevailed, keeping the ice Lo
the westward and drifted in numerous icebergs. Navigation impossible up to the
latter date. No seals or vessels seen during the season. Heavy snowfalls and drifts
all winter, snow fell about every second day.

ICEBERGS.

1896,—A pril.—25 seen daily (average.)

May.~—29 do do
June 25th.—Y4 to the eastward.
do 26th.—89 do

do 27th.—87 do

do 28th.—80 do

do 29th.—70 do

do 30th.—70 do

An average of 34 daily seen during this latter month.

Point AMOUR, lLABRADOR.

1895.—* Neptune,” Capt. Blanford, left Forteau Bay on November 10th.
November 13th.—Slob ice forming aloug shore.
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December 1st to 10th.—Slob and rhore ice formed fast and on the 11th the
straits were fully covered. Seals passed in great numbers. The straits remained
full of heavy northern and slob ice, with numerous icebergs here and there until the
21st of May, when all the ice moved off, leaving a few bergs aground.

May 26th.—First schooner from the west.

do 28th.—First steamer passed east.

ICEBERGS.

1896.—April.—9 daily average.
May.—11 do

GREENLY ISLAND, LABRADOR,

1895.—October 25th.—First snow, with very cold weather.
1895.—December 13th.—First slob ice formed along shore and outside to the
west and south.

SEALS,

Numerous herds of seals were seen during the months of March and April.

ICEBERGS,

1895.—December 5th, 1 to the East.
1896.—April 11th, 5 to the East.
June 13th, 1 to the East.

BIRD ROCKS.

1895.—First ice formed and made rapidly on the 10th November, and the last
ice seen on the 28th of April, 1896.

1896.—March 12th.—First sealing steamer off here,

April.—First inward bound steamer passed here for the St. Lawrence,

Respectfully submitted, -

H.J. McHUGH,
Supt. Signal Service,
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APPENDIX B.
TrerMoMETER Readings at Belle Isle from 1st December, 1895, to 30th April, 1896.
I i
Date Degrees. || Date. Degrees. Date. Degrees.
1895. I 1896. 1896.
Dec. 1......... .. .. % | Jan. 20......... ... 10 2
do 2............. 26 [~do 21... ....... 5 22
do 38.......... 20 do 22.... . ....... 8 11
do 4...... ... 17 | do 281000l 17 12
do b...i.ieeiiinn. 9 i do 24............. 8 14
do 6.l 32 || do 2., 12 19
do T.o..oo.o. 20 do 26............. 5 14
do 8.......... .... 27 do 27.............. 20 18
do 9., 10 do’ 28............. 7 27
do 10........... ... 4 do 29.......... ... 13 29
do 11....°... 3 do 30............. 10 30
do 12.. 8 do 31.............. 6 2
do 13............... | 5 Feb. 1....... .. ... 8 7
do 4.......... .... ! 22 bdo 2. ...l 11 16
do 15......... .... 33 | do 3...... ....... 20 29
do 16.......... 29 Pdo 4Ll 10 37
do 17....iiiiiiin, {22 |l do 5L 6 2%
do 18..... ..... ... 20 l'do 6............ 12 19
do 19.............. i 30 do T7.... ....... 20 30
do 20......... ... i 30 do 8.............. 28 24
do 21..... ........., 18 do 9........... 26 27
do 22......... .....] 22 do 10.............. 27 29
do 23......... ... 29 do Ml............. 30 29
do 24............ .. : 30 do 12.............. 26 25
do ... .00 ©o39 do 13.. ... 000 19 27
do 26. 7. .... ...... | 32 do 14.. ........... 1 17
do 27.............. 32 do 16........ .. 14 13
do 28.. 32 do 16...... ...... 6 17
do 29.............. 26 do 17.............. 12 21
do 80..... ......... 18 do 18.............. 7 20
do 31.............. 30 go %3 ............. 13 %
: o 20.............

- 18%. do 21,0000 20 20
Jan. 1........... .. 26 do 22......., ..... 7 19
do 2.......... .... 20 do 23.............. 8 17
do 3.. 14 do 24........ ..... 20 24
do 4.............. 24 do 25........ .... 5 29
do B.iiiiiiininnn 5 do 26........ .... 3 | do 18........ ... 32
do 6........ ..... 5] do 27.............. 9 i do 19.............. 22
do 7.l 22 do 28 .11l 14 | do 200000000000 29
do 8............... 23° do 29 ............. 27 | do 21.... ... .. ... 20
do 9., 0 Mar. 1...0000000000 2 || do 220000 2
do 10............... 8 do 2.............. 34 Jodo 28... ... ... 27
do 11..... ......... 4 do 3............ 36 do 24 ............. 21
do 12............... 30 do 4........ .... 31 do 25 .......... 21
do 13.............. 30 do 5.............. 30 do 26............. 24
do 4.. ............ 28 do 6............. 29 do 27.. 27
do 15............. 26 do T7....vee. ..., 24 do 28...... .. .... 29
do 16.. .8 do 8 ............ 27 do 29............. 28
do 17......... 4 do 9 ............. 33 do 80.............. 29
do 18............. 4 do 10 21
do 19...... ........ e do 11.............. 19

NoTE.—The black figures denote below zero,
Lowest temperature, 1895, 12th December; highest, 1st December.

do 1896, 29th January do  12th January.
do 1896, 17th February do  11th February.
do 1896, 24th March do  27th March.
do 1896, Tth April do 11th April.

1110}

Respectfully submitted.
“MICHAEL COLTON, Lightkeeper.
H. J. MoHUGH, Superintendent.
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TELEGRAPH, SEMAPHORE AND SIGNAL

RIVER AND GULF
SOUTH SHORE OF THE

Signal Stations.

Telegraph
Offices.

Lighthouse.

Flag Stations.

Semaphore
Station.

Marine Miles

from Quebec.

Telegraph Co. working
Lines.

UL Islet ... .

_iGreat North-western Co. ..

2 Riviére du Loup. do
3 Father Point.. do
4 Little Metis. do
5 Matane. . ... . do
6'Cape Chatte. . do
7 Martin River . do
8:Cape Magdalen .... . do
9:Fame Point.......... do
IO]Cape Rosier........ 3433 do
NORTH SHORE OF THE
lltPort Neuf ....... .. |Tel. Office nghthouse Flag..|... ........ 144:}’D0m. Govt. and G.N.W.Co
12\Manicouagan ..... . do ... . ...l do e 180 do do
13 Pointe de Monts. ... do .. nghthouse.. Lldo Ll it 205 do do
GASPE COAST
14/Cape Despair ........ Tel. Office|Lighthouse....|Flag..|............ 37! 53 Great North-western Co. . .
15|Pomnte Maquereau. . do .. do ofdo oo 39 I do o
COAST OF NEW
16|Point Escuminac..... Tel. Office|Lighthouse....|Flag..|............ 450 {Dom. Govt..and G.N.W.Co
ISLAND OF
17{West Point.... ..... Tel. Office|Lighthouse.... Dom. Govt. and G.N.W.Co
18|South-west Point. . ... do do . 3 do do .
19{South Point.......... do do do do
20|Heath Point..... .... do do do do
MAGDALEN
21|Grosse Isle. ... ..... Tel. Office Lighthouse....|Flag..{............ 4723(D.Govt., W.U.&G.N.W.Co
22 Amherst Island ...... do .. do o do e, 477 do do .
CAPE BRETON
23| Meat Cove. .......... Tel. Office|Lighthouse....!Flag..|............ 526%|D.Govt.,W.U.&G.N. W. Co
24{Low Point............ do .. do ...| do ..|Semaphore 585 do do .
ST. PAUL'S
25/ Main Station......... TelephoneLighthouse.... | Flag..| ........... 631 |D.Govt.,,W.U.&G.N.W.Co
NEWFOU
26,Cape Ray............ Tel. OﬂicelLighthouse.. LFlage ool 5523|D.Gov., An Ug]o -Amer.Cable
Co W & G.N.V
27|Cape Race............ do do ddo e 820 do V. C?‘

143



Marine and Fisheries—Marine Branch.

C.

STATIONS, MARINE DEPARTMENT, CANADA.

OF ST. LAWRENCE.
RIVER ST. LAWRENCE.

szg 2 g ;%
i g ; Date " ®
Z & |when estab- Name of Agent. Post Office. County. g rgg
P §§ lished. 2 |88 g
2 T g lac
~ i
25¢. &lc..|Oct. 28, °79.|Mrs. J. B. E. Fortin....|L'Islet.... ............. LIslet ... ..... Que...| $50
do ../Nov.16,’81.[L. T. Puize ............ Riviére du Loup (en bas). [Temiscouata. ...| do . 50
do ..|Nov. 22, '79.\John McWilliams ....-.|Father Point ....... |[Rimouski....... do 50
do ..|Nov.17,’79.lJules Martin........... Little Métis.. .. ...... do ........ do 50
do ..|Nov. 5,°79.|P. Desjardins .......... Matane......... ....... do .1 do 50
do ..|Sept.19,°79.|Treflé Coté..... ....... Cape Chatte ... ..., Gaspé........... do . 50
do ..iSept.23,’79.|Jean Gauthier ... ... |Martin River........... do ...... .... do 50
do ..|Oct. 9,’79.|]. F. Sasseville ..ICape Magdalen......... do .......... do . 50
do ..|Oct. 14,°80.{James Ascah........... Fox River.......... ... do ........... do . 50
do . |Oct. 20, °79.|E. Costin............... Cape Posier. .... .. .. |do ........... do . 50
RIVER ST. LAWRENCE.
40c. & 2c..|June 1, '83.|Dorelas Tremblay ...... Port Neuf (en bas). $50
do ..|Aug. 15,’83.|A. Laussier.... ........ Manicouagan. ....
do  ..|Oct. 19, ’83.|V. Faffard. ........... Pointe de Monts 50
OF THE GULF.
25¢. & 1c. . June 17, ’80. |James Beck...... ... .|Cape Despair ..... ... Gaspé ........ .. Que..| $50
do ..[May 22, ’80.|Auguste Bertrand ...... Port Daniel............. do ........ do . 50
BRUNSWICK.
40c. & 2¢c..|July 2, ’85,|K. McLennan ......... Point Escuminac........{Northumberland{N.B..
ANTICOSTI.
75c. & 6c..|Oct. 1, ’81.|Auguste Malouin..... . |Anticosti Id. via Gaspé..|Gaspé .......... Que.
do ..|Oct. 18, '80.|E. Pope ............ .. do oy do .......... do .
do ..[July 27, ’81.|Alphonse Nadeau. ..... do do .... .... do .
do ..|July 20, ’81.|Z. Gagné............... do do .......... do .
ISLANDS.
$1.00& 8c.|Aug. 17, ’80|A. Le Bourdais. ........ Magdalen Id. via Pictou.|[Gaspé .......... Que.
do ..|Junell, ’81.|William Cormier........ do veed| do L., L. do .
1
NOVA SCOTIA.
55c. & 3c..[Nov, 7, '81.|A. R. MacDonalé. ..... Meat Cove, C.B......... Victoria. .
30c. & 2%..|Aug. 1,’81.1J. G. Peters............ Low Point, C.B.........[.....co.evvneres $50
ISLAND.
80c. & 5¢..1890........ John McLeod. .........|North Sydney, C.B. ....|Victoria........ N.S
NDT.AND.
$1.05 & 10c|Nov. 9, '82.|E. R. Renuie........... CapeRay..... .... .... Newfoundland..Nfld..| 850
do ..[1890....... P. Myrrick. .... ...... CapeRace.............. do .j do..

H. J. McHUGH, Supt. Signal Service.
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PORT OF HALIFAX, NS,

ParricuLARS of Vessels Signalled during

l\ld‘eEntlgfl‘Sg’)ar. Mel‘;f’;?g& or. | Steamers, 1st class. | Steamers, 2nd class.

roopships.

Year or Month.
L
SENLEIEILIE AR AR AR AR AR
3 31 0 1 10 16 14 2 80 80 0
2 21 0 0 0| 0 16 11 b 64 64 0
6 51 1 0 0| 0 17 1 6 70 70 0
2 2, 0 0 0| 0 13 9 4 74 74 0
1 1| 0 0 0| 0 20 17 3 53 53 0
1 1] 0 0 04 0 19 15 4 47 45 2
0 0| 0 0 0; 0 15 14 1 50 49 1
0 0f 0 0 0| 0 19 18 1 45 43 2
0 0| 0 0 0} 0 22 21 1 34 M 0
1 1{ 0 0 0} 0 35 25 10 36 36 0
4 41 0 2 210 18 16 2 71 68 3
3| s|of of o|o| 1| 11y, of e]| 62| s

Totals............ 23 22| 1 3 3| 0| 221 182 39| 692 | 678 14

N.B.—Besides those sailing vessels reported a large number arrived during the night of which no
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SIGNAL SERVICE,

the year ending 30th June, 1896.

Monthly Totals.

‘pessBq

14
13

1

17
89

‘poarry

17

105

103

81

62

69
108
102

‘pajrodoyy

124
102
118

107

84

14
119

wearing
Private
Signals.

3-masted or

Schooners,

'passeq

3

2
0

0

‘paALLLY _

9

‘pesaodey

18

Brigantines.

‘posseg

211310

21183 11

01010

1

6|84 64|20 |1,115|1,026

‘paALIy _

5

5

3
4

34

‘pejaodey

5

Brigs.

‘possEg

0

042

‘peAlLly

0
0

“postodoy

Barquentines.

o |

‘poALlLY

-

‘pertodey

-

o«

11

“porweg |

(=1

i

1

3

.E>E< a o ™

‘pajrodey _

o

o

13|12

posseq |

=3

(=3

0
0

0(32)29

porry |

<

=]

0
0

1

‘padodoy _

<

0
0

1

notice was taken.

Superintendent of Signals.

H. V. KENT, Capt. R. E,
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Marine and Fisheries—Marine Branch.

APPENDIX No. 10.

STATEMENT relating to the Wharfs under the control of the Department, on
30th June, 1896,

Amount
Date of
. deposited to
Locality. ‘Wharfinger. Ap p010nftment Remuneration Allowed. ; credit
of Receiver
Wharfinger. General.
Ontario. $ cts.
Cockburn Island........ ..... Alfred Monck ...... May 30, 1889.125 p.c. of collections..... 67 70
Goderich... ................ W. Marlton ........ Feb. .14, 1894.(25 do * 267 09
Kingsville ......... ....... A. E. Malott . Nov. 6, 1895.|25 do ... 21 91
Morpeth .o.ocovvnvivenan.. C. Stammers.. ... .|Aug. 1, 1894.{25 do 45 67
Rondeau............... ... W. R. Fellowes..... Dec. 17, 1888.(25 do  ...... 59 97
Sault Ste. Marie............. Vacant... «..covvee] euvnninn... .{$100 per annum do ...
Southampton................ Geo. McVittie .|Aug. 16, 1895.(25 p.c. of collections. .... 34 81
Summerstown.. veee.re. .iUnderlease......... R
Thesealon, Algoma. veeve oo..|Sam’l Hazen........ May 13, 1896.|25 p.c. of collections. .
Wiarton ............... .. . |H.R. A. Ely. ..... |Dec. 10, 1890.{25 do . T 88 99
586 14
Quebec —_—
.................... L. A. Roy..........[Nov. 27, 1891.(25 p.c. of collections..... 7 92
Anse 8t. John. ... .00 F. Lavoie.,......... ar. 13, 1895.25 do 120 32
Baie St. Paul................ acant...........o. .. o0 Ll 25 do
Baie St. Paul, Isola.ted Block.|A. Simard.......... Aug. 25, 1891.|25 do ... 176 76
CAUPOrt. .. .ovoet i vanas Grenier.. ....... J uly 1, 1895.|25 do ...
Berthier.................... Jos. Bouffard...... |April 26, 1895. (25 do ... 56 08
Carleton .|Jos. Cauchon........ June 4, 1889|850 per annum. ..... .. 64 14
Cascades ............ ....... Nerée Moreau ... ... Aug. 20, 1892 |25 p.c. of collections. ...
Chicoutimi ......... ........ Juste Ouellette . . ... May 2, 1893.|25 do ... 193 75
Echo Vale, Lake Megantic. . .|D. P. Matheson..... May 16, 1894.(26 do ... 16 00
rand River............ ... John Carberry...... Sept. 23, 1892.1256 do ... 161 43
Isle auxGrues............... Jos. Painchaud...... Feb. 17, 1890.25 do 127
Lacolle. ... ........ ...... R. J. Robinson...... Mar. 8,18%4 |25 do 19 29
Les Eboulements .......... M. Tremblay..... .. Sept. 4, 1894.125 do  ...... 59 00
LIslet . ... .|Octave Morin. ..... Feb. 3, 1893.{25 do
ngueml .................. D. Brissette ........ Mar. 23, 1893. (25 do 7 21
-0 SN David Pippin...... June 12, 1896.|25 do ...
Matane ............... .. .|E. Chouinard...... July 2, 1895.|25 do ... ..
Murray Bay.. .............. Elie Maltais........ Aug. 15, 1893.126 do 146 79
New Carlisle................ John C. Hall ....... June 4, 1889 125 do 165 24
Percé.. ... ... ...l T. W. Flyon.. ..... Jan. 19, 1893.[25 do ... 32 28
Port Daniel.................. J ohn Ennght ..... Sept. 11, 1890. (350 per annum.......... 70 24
Rimouski ................... as. Lepage...... July 24, 1894.(25 p.c. of collectlons .....
Riviére Ouelle. .....0.n .. .. J. H dlt Bea.uheu .|Nov. 28, 1892.[25 do -+ ..... 161
Rivitre du Loup. ........... Louis Pinze......... Sept. 16, 1891.]25 do ... 183 83
St. Alphonse de Ba.gotvﬂle. ..|Abel Tremblay...... July 7, 1891.|26 do 310 73
8t. Jean d'Orléans. .......... Chas. Langlois. . .... Dec. 16, 1892.(25 do 65 50
Ste. Cécile du Bic, . . .|L. N. Cote.......... July 20, 1891.(25 do 177 86
St. Laurent d’Orléans. Ed. Chabot,. ... ... Aug. 2,1894.25  do 02
Tadousac.. ............ L. N. Catellier...... July 20, 1895.|25 do ... 150
Trois Pistoles.. ............. D. Damour...... .. May 10, 1895.|25 do ... .. g 28
8t. Thomas de Montmagny. . .|T. Gendreau ...... Nov. 9, 1894.(25 do e
2,281 69

* Comrission on collections not to exceed $200 per annum.
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Amount
Date of .
. deposited to
Localjty. Wharfinger. Appog}tmenb Remuneration Allowed. " ﬁl’edlt
Wharfinger. OG egz::{'er
Nova Scotia. $ cts.
.
Arisaig....... e John MclInnis . .....|Aug. 27, 1892.|25 p. c. of collections. ..
Avonport ........ .......... Robert Shaw ...... Nov. 23, 1888.|25 do R
Barrington.................. S. W, Crowell .|Aug. 12, 1891.|25 do 169 26
Bayfield..................... W. McDomnald ... ... Oct. 30, 1894.(25 do 42 62
Belliveau’s Cove. ............ St. Clair Thérieau. . .|Nov. 24, 1892.1256 do  ...... 186 33
BroadCove . ..........cc.... John Teal ...... . |June 12, 1893. |25 do
Broad Cove Marsh........... Hugh McDonald ... .[Oct. 19, 1892.25 do ...
Brooklyn ....... ... ........ Gardiner. do 20, 1882.120 do  ......
Canada Creek. Nov. 23, 1888./25 do
Cape Cove. .. Dec. 7, 1891.(25 do 1537
Centreville ..|Aug. 25, 1888. 25 do 76 30
Chipman’s Brook .. {Jas. Misaner.. .... .INov. 23, 1888.125 do
Church Point. .|Chas. F. Belliveau..|Aug. 20, 1892.125 do 49 19
Cow Bay...... Arch. McKinnon ...|Apr, 15, 1879.| 73 do 435 76
Cranberry Head-.. . ....... Abram Thurston....|Feb. 16, 1889./25 do
ribbens Pier ............... A. R. Boyd....... Oct. 2, 1895. (25 do
Delap’s Cove............... R. W, McColl Nov. 28, 1889./26 do .. ...
Digby..........oooieiin. .. H. B. Short ........ Jan. 9, 1891.(25 do ... 1,137 08
Eagle Head......... ...... .[Nathan Leslie ...... do 9, 1889.{256 do ...,
EastBay ...... ....... Donald MecInnis
(Ronald’s son). ... |Apr, 5, 1886.|50 do ...
East River, Sheet Harbour. . .[Malcolm McFarlane.[May, 20, 1890.(25 do . ...
Grand Narrows, Victoria Co..|Vacant.............0..... .... ...125 do ...
Grand Narrows, Cape Breton
Co........... e, E. A. McNeill. Nov, 6, 1888.|25 do
Hall’s Harbour... ......... Sydney Roscoe...... do 23, 1888.25 do ...
Hampton ................. .. Judson Foster . ..... Aug. 25, 1888. 125 do ... 55 98
Harbourville ............ ... B. Morris. . ......... June 8, 1894./256 do ... 31 12
Irish Cove. ....... Colin Cash. ...... do 28, 1895.(25 do 31 20
Lismore....... ......co....... D. A. McKinnon...{July 5, 1895.(25 do ...
Maitland, Hants Co......... W. B. Smith ..... June 8, 1894.125 do ...,
Maitland, Yarmouth Co ..... J. N. Sanders Sept. 20, 1894.|25 do 81 20
Margaretsville .............. T. J. Downie Aug. 25, 1888. (26 do ... .. b7 78
Metegan Cove............... H. F. Deveau. .. . [Sept. 15, 1888./20 do 79 24
Metegan River....... ..... Urbain Doucette .. [Jan. 3, 1883.|25 do ... 114 33
Militia Point......... ...... D. Mclntosh...... .|Aug. 20, 1892.{25 do .
Morden ............. ... ... John Redgate..... Nov. 16, 1893.25 do .. ... 12 21
Ogilvie ..................... M. Donnellan . |July 13, 1893.|256 do ... 25 65
Parrsboro’ .............. .|Thompson Tipping..| do 26, 1888./25 do 49 13
Pickett’s Wharf ............. Andrew Bishop. . ... Dec. 24, 1884.125 do
Plympton ............. .... Wm. Smith........ Aug. 8,1890.(25 do
Pont Brulé................. David Stevenson....|(Nov. 23, 1888.|25 do  ......
Port George................. W. Crawford....... June 7, 1894.(25 do - ...... 137 48
Port Hood .................. A. V. McDougald..{May 17, 1892.(25 do ...l 133 29
Port Lorne.................. Samue] Beardsley. . .|Aug. 25, 1888.256 do ... 50 95
Salmon River.......... ..., . M. Deveau...... Nov. 25, 1890. (25 do - ...
Saulniersville . ... .... .|{John T. Saulnier....|Aug. 25, 1888.(256 do  ..... 43 17
'ancook nd... Amos Hubley..... [Oct. 28, 1898 |25 do
Tracadie ........ J. M. Hall.........|Nov. 6,1888./25 do ...
Tusket Wedge. . |Jas. Cothrean ... .|Feb. 16, 1889.|25 do ...
Victoria ..|William Brown.... | do 11, 1889.(25 do ...l 8 65
Wallace. ... ..|Don Mckenzie .... |Dec. 16, 1892. (25 do ...
West Pubnico . W. H. D’Entremont. |Sept. 20, 1898. 26 do ...
West River, Sheet Harbour. .|Malcolm McFarlane.| do 3, 1889 {25 do
White Point................. Elisha West........ Jan. 9, 1889.(25 do ...
3,178 29
New Brunswick. -
Buctouche................... J. J. FLeBlanc. .. . |May 2, 1892./25 do ... 13 99
Campbellton, ................ Alfred J. Venner. . .|[June 10, 1893.]25 do ... 303 04
Cape Tormentine............ W. B. Welsh. ..... Apr. 28, 1894.(25 do ... 308 78
Clifton, Stonehaven.......... S. Paynes ......... Nov. 9, 18%4.25 do ... 20 44
Dalhousie .......... e e W.J. Smith........ June 27, 1891.|25 do e 140 74

1
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Date of Amount
A - et deposited to
Locality. Wharfinger. ppo;xf m Remuneration Allowed. . }{;d;t
iver
Wharfinger. ° General.
New Brunswick—Concluded. $ -
Edgett’s Landing........ ... Thos. Barnett....... July 5, 1895.125 p.c. of collections . 66 76
Hopewell Cape ......... .. Wm. Hamilton..... Apr. 9. 1890.125 do ... 60 21
QUACO. e v nevaosoe s W, H. Rourke ..... Joly 15, 1892. (25 do ...l
St. Loms ................... C. Frigand......... Oct. 29, 1895.{25 do ...
' 908 96
Prince Edward Island. | | | .- —_——
Annandale .................. James Taylor. ...... July 2, 1885.[25 do - ......
Bay View ....oveervnen oune Joreph Hamngbon Oct. 2 1885. 125 do 8 30
Belfast. ...........ooovuulld Thos. McLennan. ... July 21, 1890.!25 do .. ... 84 89
Brush Wharf................ LeviR.Ings....... Sept. 18 1885.125 doe ..., 121 62
Campbeil’'s Cove............. Angus Mclntyre. .. .|Oct. 17, 1888125 do  ......
Chapel Point................ Ronald McCormack. [Sept. 18, 1885. (25 do  ...... 9 28
Chins Point................. W.S. N. Crane..... o 18, 1885.(25 do ...
Clifton.....c.covveenivnennsn Wm. McKay do 22 1886. |25 do - ......
Crapaud and Victoria Pier....|[James Dea......... May 12 1840. 125 do  ...... 87 88
Georgetown ................. James Burke....... July 2 1885.25 do ... 16 91
Hickey’s Wharf ............. R. Webster......... do 31, 1891.)25 do ... 12 00
Higgin’s Shore . ............. G. G. Henry..... .. Nov. 9, 1891.|26 do ...
Hurd’s Point................ R. Robblee......... Oct. 6, 1888.)25 do 16 39
Kier'sShore ................ ‘W. Hodgson...-..... June 10, 1895.136 do e 58 90
Lambert. ................... Angus McQueen. ... Oct. 1891. 125 do ... 59 63
Lewis Point........coennenn David Lewis........ June 10, 1895. |26 do ... 71 68
McGee's Island.............. Norman Gallant. ... |Nov. 9, 1891.{25 do - ...,
Mink River................. B.Clow ........... June 30, 1892.[25 do ...
Murray Harbour, South ..... J. McKinnon....... Jan. 27, 1896. |25 do ...
Nine Mile Creek ............ Edward Harrington. [Oct. 29, 1885.25 do  ......
North Cardigan ......... . {Donald McIntyre...|[July 2, 1865.i25 do ... 29 89
inette. . ...o..iviiiiin Alex, Young........ June 15, 1896. 25 do  ......
Pownal ... ................ Alex. McRea. ...... t. 2, 1885.25 do  ...... 57 03
St. Ma.xK’s Bay......... .... Benj. Lewellin. .. .. [Ap’l. 22, 1893.|25 do  ..... 18 18
South Rustico, Oyster Bed : *
Bridge . . ............... D. Gallant."........ Feby 23, 1895.,25 do ceeide 22 84
8tevens and Montague....... Angus McQueen....|Oct. 24, 1891.]25 - do L.
Sturgeon River............. Beanard Kearney..../Sept. 18, 1885.126 do  ...... 24 95
Tignish River......... . ... eo. Conroy........ Oct. 2, 1891125 do ... 54 46
Vernon River............... J G McKenzie.. ... do 19, 1885.126 do ... 728
Wood Island ................ M. H. McMillan. .. |May 16, 1889.(25 do ... 15 67
847 16
RECAPITULATION.
8 cts.
[0 00 T O 586 14
guebec ................................................. 2,281 69
OVA SCOLI® . v v vvire vriite e i 3,173 29
NewBrunswick ... .....oever ciiviininine wr v vniaas 908
Prince Edward Islund . ...o.ovivrevs cvieiieiinen vans 847 16
Total wharfage dues collected ............ 7,797 4
App—Fees received by undermentioned harbour masters in excess of
remuneration allowed ;:—
Harbour Master—]’s‘ort William, Ont ............. $16 50
Port Arthur .................. 6 00
do St. John’s, Que................ 95 00
do Vancouver, C ............... 28 50
- 146 00
Total Revenue from Wharfs and Harbours ..... 7,943 24
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APPENDIX

SraTEMeNT of Expenditure by the Marine Department

—_— 1868. 1869. 1870. 1871. 1872.
$ cts $ cts $ cts. $ cts $ ota.
Maintenance of lights--
Above Montreal.... ................ 40,561 28 42,306 69 46,289 05| 44,054 01 57,609 16
Montreal District.......... ......... 23,053 56, 25,762 54] 21,699 49| 22,453 52| 22,369 00
Below Quebec....................... 45,615 65| 41,6561 73] 43,730 61 31,582 75|  41.936 00
Nova Scotia. ......... ....
New Brunswick............ e
Prince Edward Island....... ........
British Columbia....................
Construction—
Above Montreal.... ...
ebec........... 7
ova Scotia. .... 34,760 12
New Brunswick...... PR B 8,735 73 9,661 14
Prince Edward Island........ ... o0 oo oo e e
British Columbia...............oofeoien oo cn i e e
ominion steamers—
ebeC. ... . i 69,026 73| 37,176 02| 34,549 49( 59,797 05] 47,500 00
ovaScotia.... .. ...o.iiiieiin... 14,778 921 26,603 94| 19,759 96| 13,139 86| 20,999 63
ew Brunswick........ ....c........
Prince Edward Island............. .
British Columbia. ...................
Examinations of masters and mates ... .
Hudson’s Bay expedition.............. .
Investigations into wrecks....... ..... 00
Marine Hospital, Quebec...... ....... 7 36 19,823 18 21,000 00
Marine Hospitals. ..................... 1.070 86 15,615 71 15,662 62 15,728 93 23,536 16
Maeteorological Service................. 8,200 00 8,950 00 8,950 00 9,379 82 12,618 15
Registration of Canadian shipping......|........... | coooooi oo
Removal of obstructions...... O Y D 2,350 07 1,000 00|............
Rewards forsaving life................|..cooooviide e coloa i, e 2,284 32
Signal Service........ ........ .. B T S T oY PN PO R
Steamboat inspection.............. P 7,106 93 7,999 00 7,396 96 8,321 00 8,500 00
Survey, Georgian Bay............. D TR R T T Y P P
Water Police, Montreal..... .......... \ 97,445 35 f 10,238 71 9,423 31 8,030 00} 10,000 00
do ebec...............l J ’ L 12,623 59 9,038 62 9,370 73] 10,348 00
Civil Government.......... R . 15,083 88; 18,064 25| 19,401 05| 20,220 96| 22,644 52

Steam communication—
Between Quebec and Maritime Prov-
INCeB. ... it eeeinitnea e,
Between Prince Edward Island and
Mainland.............. ........ veens
Purchase of steamer to replace—
“Glendon”..... .......oivieiiinn...
“Lady Head ”..............ccvn....
Winter Mail Service, P.E.L....... .....
Tidal observations
Gratuities........ ........coieien....
Survey, Burrard Inlet
Export cattle trade

371,070 56| 360,899 90

518,958 49
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from Confederation to 30th June, 1896.

1873. 1874. 1875. 1876. 1877. 1878. 1879. 1880, 1881.

8 cts. $ cts, $ cts. $ cts. $ cts. $ ots. 8 cts. $ cts. $ cts.

75/ 71,937 18| 68,344 18! 65,421 00! 73,175 11} 74,587 78] 65,518 61] 67,541 21
13/ 15,000 00| 12,999 48] 15,998 00| 15,996 09| 14,917 95/ 16,523 88| 14,326 36
09, 110,362 00| 98,792 93| 89,980 41) 96,904 00| 93,178 61} 96,703 87, 89,781 29
91| 114,344 51| 143,125 66/ 128,496 00, 132,888 95| 120,951 33| 116,189 60] 128,918 59
29,266 85| 53,439 04; 60,119 02| 62,5651 61| 50,998 00! 58,989 00] 57,499 02| 61,252 82| 63,921 90

... 7 71| 12,584 64| 13,730 53 11,817 00 16,986 66| 12,158 72| 15,288 17| 12,997 33
13,207 09| 18,519 50| 15,983 72| 17,175 97| 15,853 00| 18,948 78| 15,162 73| 15,576 99| 17,570 72

18,999 38! 24,461 86| 14,286 65| 13,320 40| 16,267 98; 7,207 90| 11,993 75| 13,297 81| 14,180 02

39,303 87| 41,950 82] 19,325 00| 24,336 47, 12,946 29| 12,776 47| 4,154 58| 7,797 76| 7,639 76
90,181 79| 51,867 94| 43,898 63| 42,214 55| 25,550 00| 13,500 00| 17,386 97| 7,069 01| 7,758 36
16,691 06 31,672 60; 8,842 97| 17,819 85 7,083 82, 12,028 13| 22,508 14| 4,985 53| 4,578 52
............................. 11,829 61| 17,752 00] 2,504 47| 2,560 88| 6,074 50| 8,150 05
.......... 4,353 93| 8,799 07| 8,477 67 2966/....... ...]..cceiiideeeee oll. | 8,645 39
51,758 05 64,490 00{ 79,043 70| 62,971 49| 49,987 66, 42,683 00| 44,972 79, 49,318 93| 64,973 00
24,999 57| 30,008 99| 22,992 62| 133,826 08| 38,839 39, 43,027 00| 42,016 53‘ 32,674 64/ 34,700 60
....... oo veeeii|ee .o 16,241 26] 61,782 63) 28,933 63| 16,333 05/ 14,429 52| 15,139 95
15,984 72| 10,5656 67| 41,796 74| 19,156 56/ 16,095 90| 12,193 40| 8,460 68, 9,733 34| 11,788 09
6,466 18) 4,520 19, 5,696 62) 4,672 08) 4,050 00| 4,249 76| 4,250 12, 4,253 43| 3,888 41
........... B O Tt P ST FRTRVEUUU PR P P Pt .
1,068 891 2,313 71 366 00| 466 41 342 65| 500 00; 1,691 00 676 73 310 48
21,000 00| 20,456 45| 21,994 75 23,795 85] 19,966 97| 19,987 50| 20,791 77 12,991 22 19,964 33
27,160 43| 45,986 871 37,111 67| 37,155 72| 42,449 55! 37,487 10| 37,445 57. 35,040 00| 32,218 94
18,830 54| 36,760 59 33,580 00, 45,560 03; 44,871 38| 46,050 24| 45,706 13: 45,551 51| 46,163 54
........... 272 30, 1,096 46 412 06 842 14| 1,435 10| 239 26 257 75 607 43
....................... 450 00| . .......... 293 00 462 00, 305 86, 825 00 150 00
1,975 13| 4,931 78/ 3,552 86/ 2,292 20| 1,958 55! 4,071 00 2,833 10; 2,263 15| 1,806 13

14,453 87| 112,870 86| 13,305 00| 14,090 00| 13,524 20| 14,062 00| 13,462 74 13,131 06| 21,953 26
18,200 00| 26,526 66| 24,500 00| 27,136 68| 21,482 08| 23,498 06| 23,023 26| 22,004 48| 13,497 81
25,336 04| 30,087 23| 31,326 18| 32,789 18] 32,304 12| 32,682 50| 33,610 19| 35,083 95| 36,447 50

706,817 92| 845,150 09) 844,586 09| 970,146 27| £20,054 38‘ 786,156 23 755,359 47| 723,360 89| 761,730 62
I |
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APPENDIX
STATEMENT of Expenditure by the Marine Department
— 1882 1883 1884. 1885 1886 1887
$ cts, $ cts. $ cts. $ cts. $ cts.' $ cts.
Maintenance of lights— ’
Above Montreal ........ .. | 71,048 50| 70,116 68| 70,788 27| 70,697 89| 85,718 98 75,690 74
. Montreal District .... .| 21,643 05| 22,260 32| 22,946 43| 23,262 94| 33,289 28| 16,735 49
Below Quebec ...... .. 91,098 66{ 102,784 99| 101,302 35! 118,866 94| 131,095 29{ 131,540 80
Nova Scotia......... . ...} 137,846 16| 150,793 17| 142,909 72| 137,439 40| 143,153 24| 117,708 53
New Brunswick .............. ...| 66,073 00| 75,947 92| 86,670 70| 92,130 28| 76,046 637 96,425 28
Prince Edward Island .... ...1 16,985 72| 17,907 27| 19,059 62| 20,218 83, 22,282 52| 17,852 13
British Columbia.................... 17,803 00| 18,349 06| 18,107 64| 15,457 76| 14,783 75| 16,230 43
CapeRace.... . ............ B Y O PN PO ceeei feeieeiee | 446325
Construction—-
Above Montreal........... ........ 13,681 00| 9,782 27| 18,432 63| 27,977 42| 36,678 16| 18,383 20
guebec. ce e e 3,73131) 9,67250| 3,16848| 4,35487 5,877 84] 1,260 00
ova Scotis............ 13,355 00] 9,422 75| 12,489 85! 4,352 42| b5,90617| 5,330 89
New Brunswick 2,253 80/ 1,02257) 2,86870| 7,667 421 2,421 66| 5,280 75
Prince Edward Island .. ...... .. 3,092 00 1,93449 2,158 60 87940|.... ... 384 60
British Columbia.. . ......... ... 3,237 90/ 1,00526/ 9,83038 522311 4,94270 321 84
Queen’s Printer ...... .......o. oo oo oo i e e P 26 568
Dominion steamers—
guebec ......................... 44,923 98| 45,156 13| 43,019 13 51,092 98| 51,485 03| 50,714 52
ova Scotia......coot viiiiiiinn.. 81,049 74| 37,841 07| 27,726 60 42,921 27 30,283 27| 32,287 10
New Brunswick .................... FO T U PRI IR 24,633 26| 14,337 23
Prince Edward Island .............. 23,011 97| 19,680 00| 19,539 62| 33,962 52) 20,927 58] 19,987 67
British Columbia................... 8,504 61| 25,484 00; 16,111 83| 12,485 07! 13,430 69 10,809 07
Department.. . ........coiiiieiifinininiieinininien Jooonomneaforinenen e o . ... 13,288 83
Examinations of masters and mates....| 3,98200] 4,02120( 558079 6,656 44 5,239 28| 4,858 98
Hudson’s Bay expedition....... ..... |..........].... e 480 69| 71,374 69| 35,217 10| 14,762 61
Investigations into wrecks....... .. . 863 19 875 64 830 12 385 15 592 63 520 14
Marine Hospital, Quebec . ............ 19,938 12| 19,998 53! 19,990 34| 19,996 68| 16,047 95! 19,706 96
Marine Hospitals..... ............... 33,162 45| 29,880 78| 31,401 30| 45,371 29| 32,229 02 32,545 35
Meteorological Service .......... .. 47,464 07| 51,990 25, 56,418 16| 56,625 46| 56,898 33| 67,140 74
Registration of Canadian shipping..... 2,013 28| 168 84 189 27 237 88 1567 13 23313
Removal of obstructions ..... ........ 1,116 51 35 80 34276 2,25921 1,23734] 4,19088
Rewards for saving life.. ............. 2,212 00] 2,534 60| 2,614 91| 5,22115| 8,147 22| 7,36394
Signal Service.........coooiiiiiiiidiia. 3,36533| 6,70417[ 3,88105 4,62200 5,08217
Steamboat inspection.................. 14,835 00; 16,209 00| 21,893 28| 28,235 04| 21,776 57| 22,837 80
H droﬁ;aphic SULVOYE ...vvvee. covmenloace oue. 77 81| 26,745 54| 20,454 68| 17,759 36| 21,592 55
ater Police, Montreal.............. 21,994 74| 15,798 24| 19,021 93| 17,683 59 ,933 75 17,413 47

. do Quebec................. 20,321 82| 22,520 411 22,958 79| 20,399 33| 22,922 82| 22,935 65
Civil Government. . ......... ......... 36,789 46) 37,988 39! 38,775 00] 29,900 83| 30,453 57| 37,193 62
Steam communication— .

Betwéen Quebec and Maritime Prov-
inces......... e e e S S PR
Between Prince Edward Island and .

Mainland .............coeiiall. T P T S [
Repairs towharf....... .............. S ) U
Purchase of steamer to replace— . . i

“Glendon” ......... e e e 395 55 56,164 71, 47,23803|..........|..... .

“Lady Head ” .............. . e S T TPt FOTT
Winter Mail Service, PEL..... ... {...... ...l coovii] v e 5,985 42/ 6,3]2 93
Tidal observations.............oooveiforen ] o Lol e e
Gratuities ... .......oooovn coiieaiiaaadd oo e b
Survey, Burrard Inlet... .... ........] . oo e e e
Exporteattletrade. . .........oooooocu ] o e an
Survey, Bayof Quinté................| .. oo e e e e
Relief of distressed Canadians. ........[.... ... ..o cofoeeienes [0 oo o
Manning ships..............oooooooc ] o o e
Widow of late A. Warner.............|.coocoiiidoees codovennanenone oo
McDonald Bros............o.oocoooaccd o0 oo Jeeen
Parliamentary Returns................L...oooo oo
Investigating effect of Chicago drainage

canal .. ... cooiiiiiiiiiiiiniiii e e e
John MceDonald.......oooovvviiiiiii]en o] ceiiiied e e

774,831 53) 825,010 82, 927,241 61)1,029,901 14| 980,120 59| 917,557 31
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Marine and Fisheries—Marine Branch.

No. 11—2Loncluded.
from Confederation to 30th June, 1896—Concluded. -

1888, |  1889. 1890. 1891 1892. 1893. 1894. 1895. 1896.
$ cts. $ cts. $ cts.| 8 cts.| $ cts.] °8 cts] & cts| & cts| $ cts
85,588 70{ 72,621 23| 84,085 65| 93,180 72| 87,033 61| 87,598 15| 78,090 69| 82,541 16| 87,256 28
1%3;3%3 1 L2201 } 118,750 70/ 122,471 89| 116,531 27/120,404 19]124,348 80124,763 81| 124,143 66
133,009 92| 140,197 15| 139,459 56|139,916 83(148,815 26!150,445 26| 137,339 73140,877 53| 123,234 65
73,465 49 78,285 79| 61,608 91| 61,089 31| 66,886 69| 71,079 46| 59,917 96| 65,654 46| 63,018 64
14796 62| 19,118 51| - 16,968 80| 19,000 46 17,069 98| 16,819 64| 15,569 39| 17,976 67 17,988 15
19604 63| 16,877 12| 16,411 49| 19,595 22| 26,858 68| 24,413 27| 27,240 77| 21,734 18| 24,770 44
5124 20| 7,858 01| ... ...... RSN Rt FRUSSuatt) IOURCIUUb FNSOREURS! IS ARt
6341 97| 8,623 76 9,796 28| 21,704 05| 8,766 62| 12,581 15| 2,699 40| 11,993 84
2,987 86/ 12,203 06 372314 ~ '809 27| 10,097 18| 4,743 13| 3,004 14| 3,300 00
5,533 48| 6,039 91 450694 1,965 16| 4,381 24| 3,104 77| 4,737 03| 1.842 94
1542 61| 2,966 36 - 25,863 09]{ 20816| 1,845 35| 1,271 15| 115 45| 1,597 89|  '200 00
.................. 10 00 156 1,604 00 e ool ot e
6,918 06 1,890 o) | 14,417 25| 9,478 81| 2,958'61| 6,367 43| 180'83| " 225°50
w14 (Lo LT RN USRIt T

150,659 19| 126,629 33| 114,956 20{111,437 03|145,899 61(163,097 46| 178,183 97|169,661 64| 145,815 28

5,063 96 4,381 04 4,117 83| 4,255 24| 6,363 88| 4,116 99| 38,745 33| 2,757 29| 4,062 82

513 91 516 67 888'04] 1,172'77| 60321 64349 85081 36115 488'98
18,777 62 18,643 14 10,279 08 (53 B (] I (RO DR, B P

,667 67| 33,689 20| 31,450 03| 33,303 37| 34,106 83| 35,757 07| 38,403 94| 38,589 05| 36,682 96
59,986 10| 58,577 07| 58,452 10| 62,457 10| 67,138 06| 64,165 60| 66,440 96| 64,588 34| 66,600 29
897 02 179 21 647 52| 1207 07| 462 59) 1,476 19] 394 00| 207 40| 517 60
2,500 94| 3,603 65| 5,737 26| 3.633 65| 2,878 68 1,554 53| 202 02| 2,217 36| . 456 38
6,825 48| 5,503 4] 8,160 92| 4.952 20| 6,398 93| 7,432 64| 8,014 67| 6,591 34| 8,004 38
4,441 59| 5,092 54| 4,976 80| 4.700 79| 5,014 42| 5,040 58| 4,668 93| 5,311 74| 5,338 76
21,430 45| 29,313 03] 20,989 52| 22,183 76| 22,736 59| 24,386 95| 25,961 36 %,ggg 88| 26,321 27
19,424 14| 17,808 d6| 17,969 23| 17.677 51| 16,451 10| 17.542 11| 31,461 76| 12,653 28| 15,099 63
18,725 95| 16,948 82| 13,167 00| 573 80......... U PR RS ATS F e
18,563 57| 14,698 68| 8,620 61| 7,279 85| 6,161 60| 5436 23| ... ... ... |
32,728 78| 43,501 96| 42,835 78| 43,253 67| 43,195 31| 56,477 27| 54,988'88| 71,373 '82|... ... . 0,
........... 143,505 60]. ... vooveileeee i e e
....................................... 84'90 "1,007°65| 824 38| 2,644 69
7,740°25  1,842'47| 2,762°67| 7,012 70| 3,309 44| "4,376'06| 6,497 03| 6,138'18|" 7.779°69
........................ 75| 1,888 71 711 58 5,099 17| 10,172 61| 11,507 24| 9,627 45
200 00 00l 1025 00.... ... F1961 821eurrinns feererenns

........... Lo Les0 120 2580 45| Lol |
.................... 520 85| 1,411 57| 1,711 78| 1,850 83| 2,268 74| 2,887 24
................................... c e R A
....................................... ; 78l
.................................................................. 500 00 746 89
.............................................. 160 00]....0urn.ns
............................................................... 4,000 00| ... ...
............................................................ Beeee mlos
............................................................................ 500 00
................. e e e %200 00
883,250 85| 1,023,801 34| 807,417 53| 885,410 11| 861,426 80| 898,720 03| 905,654 34| 895,828 28| 793,634 49
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APPENDIX No. 12.

REPORT OF ALFRED OGDEN ON LIFE SAVING STATIONS,

Beprorp, N.8,, 20th October, 1896,

F. GourpEav, Esq.,
Deputy Minister of Marine and Fisheries,
Ottawa,

Str,—I have the honour to submit herewith my report.of inspection of life
saving stations in the provinces of Nova Scotia and New Brunswick for the year
1896.

Pictou Island Station.

I inspected this station on the 27th June last, while on the island on business in
connection with the Bay View Lobster Hatchery, and found the boat, boathouse
and all appliances in first rate order.

Last spring the launch-ways were damaged by gales, but were soon after
repaired at a trifling cost.

The old cork jackets referred to in my previous reports as being  tender and
uncomfortable to the wearer ” have not been replaced by new ones as I recommended.

Devils Island Station.

" Inspected 30th September, boat and all appliances in good order. Coxswain
died on the 17th September, and his successor had not been appointed, but the
remainder of the crew had kept up the practice of drill as usual. One axe, 1-3 gal-
lon water can and 1 iron bucket are required.

Port Mouton Island Station.

1 arrived at this station 9th Oectober, by government steamer * Lansdowne.”

The boat and building are in good order %)ut. the launch-ways are in a very bad
condition and will require to be newly constructed, at cost of about $40 or $50. In
rough weather it is almost impossible to launch the boat without damage, and quite
impossible to haul it up,

This is a rough placo to keep a boat and a very important station, and strong

- substantial launch-ways should be constructed and avoid risk of loosing the boat by

being smashed upon the rocks,

Blanche Station.

Inspected 9th October, boat, boat house and all appliances in good order, clean
and tidy. The coxswain and crew of this station arealways on the alert for wrecks,
and is considered to be about the best on the coast. Twelve fathoms, 15 thread
hemp rope is required for life lines and about 40 fathoms do., 9 thread for oar,
lanyards.
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Marine and Fisheries—Marine Branch.

Cape Sable Island.

Visited 9th October, at the station there is only a small metallic boat 15 keel,
b feet 2 inches beam, with air-tight compartments forward and aft, together with
air tubes running fore and aft between the compartments, on each side.

This boat was originally on board the}steamer “Chesapeake’ and has been on
the island for about 33 years. It is heavy and unsuitable for the place.

I would recommend that a Beebe McLellan boat be sapplied for this station
with an organized crew which can be mustered from Hawk settlement (which is
about 1 mile from the boat house) inside of an hour, The inhabitants are all fisher-
men and some excellent oarsmen are among them,

There are but three men living upon Cape Sable Islands, at the lighthouse,

Hawk passage, is about } of 8 mile wide and about  of a mile from the boat
house and lighthouse. .

There are no cork jackets at this station, I had recommended them in former
reports, and think that it is important that they should be supplied.

Seal Island Station.

Inspected 10th October last, boat and all appliances in perfect order. Launched
boat, exercised crew in rough water and was well pleased with the manner in which
they handled it. :

The boat at the west side of the island is kept in good order, but there are no
cork jackets for the men. 1 would recommend that 6 jackets be supplied at once,

his Island is some 14 miles from the main land. There are 400 sheep and 10
head of horued cattle on the island.

The improvements to the dwelling house of the coxswain and crew, which I
recommended last year, have not been made, as the materials had not been supplied.

Mud Istand Station.

Inspected 10th October. This island is about 12 miles from the mainland, and
is owned by the Mud Island Lobster Ccmpany, who receive a small subsidy from
the department for supplying and maintaining a large dory 17 feet bottom, 21 feet
on top, 6 feet beam and 24 feet hold, It has air-light compartments forward and
aft, is light, easily handled, and an excellent sea boat, and in good order.

There has been a hand trumpet on the island, which was of great value to the
small and large craft approaching the island, but for some years it has been useless
and has gone to destruction. I would recommend that a new one costing about $15
be supplied at this station,

here are 4 men residing on the island in winter, and about 50 men in summer.
There are 500 sheep and 3 cows also.

Yarmouth Station.

Inspected 10th October, Coxswain and crew were all absent, but I obtained
the key of the boat-house aud found everything in good order, except the launch-
ways, which require repairs to the extent of about $4 or $5, I would recommend
that the coxswain be authorized to make necessary repairs.

Cape Tormentine, N.B., Station.

Inspected 13th October. The boat and all appliances were in good order. In
my report of 1894, I recommended that the following articles, which are absolutely
necessary, be supplied : '

Wood launch-ways, 150 feet long, 8 x 4 inch timber covered with flat iron
2 inches wide by § inch thick, for the cragle or trolley to run upon; 1 double-barrel
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wineb ; 200 feet 33-inch manilla rope; two 8%-inch patent single blocks; 40 fathoms 9
thread hemp heaving line; one 3-gallon water keg ; 1 can kerosine oil and lamp wicks ;
none of which have been supplied.

At the present time the boat cannot be safely launched except at high water,
and cannot be hauled up at all at low water. Should the boat be required during
a storm, with the wind upon shore and the tide low, I have doubts about the boat

being got off at all.
This is an important station and I hope efforts will be made to make it efficient.

Scattarie Island Station.

I visited this station on the 3rd November by Dominion government steamer
“ Aberdeen.” All of the crew were present, having just returned from practice in
rough water. The boat and all appliances are kept in first-rate order.

As I reported last year, the windlass is not powerful enough for the work it has
to do, and I would recommend that a double barrel winch and a 12-inch single block
with steel bush and pin be supplied.

Six 3-inch brass scupper hinges will be required next season.

On this island there are 30 families of fishermen, who have 100 sheep and 25
head of horned cattle.

St. Paul’s Island.

I inspected this station on the 1th November and found everything kept in
good order.

There are two surf boats only at this station, one of which is new. The other
is old and has been repaired manv times; it is weak and some of the timbers are
broken. Another boat is required, and as there are but four men at the main
station, the surf boats are heavy for them to handle. I would recommend that a
double dory with air-tight compartments fore and aft be supplied, and in the event
of a wreck this dory could be launched and rowed off shore when a surf boat could
not.

At Trinity Cove (north side) there is a boathouse and house of refuge, contain-
ing stove, fuel and oil, and there is telephonic communication with the main station,

The superintendent informs me that the old 'boat at this station is not the
property of the government, and I am of the opinion that a dory, same as above
described, would be suitable for this station also,

At the main station there is an old gun for throwing lines, but the superintend-
ent informs me that it does not work well, and that Capt. Bloomfield Douglas,
R.N.R,, had tried it and prouounced it unfit for the place,