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30X22X 26X18X10X 14X

28X 32X20X 24X16X12X

Pages detached/
Pages détachées

Pages restored and/or laminated/ 
Pages restaurées et/ou pelliculées

Coloured pages/
Pages couleur

Only edition available/ 
Seule édition disponible

Coloured plates and/or illustrations/ 
Planches et/ou illustrations en couleur

Covers restored and/or laminated/ 
Couverture restaurée et/ou pelliculée

Maps 
diffen 
entire 
begin 
right ; 
requir 
meth<

The ci 
to the

Pages discoloured, stained or foxed/ 
Pages décolorées, tachetées ou piquées

The ir 
possit 
of the 
filmin

Coloured ink (i.e. other than blue or black)/ 
Encre de couleur (i.e. autre que bleue ou noire)

Showthrough/ 
Transparence

Bound with other material/ 
Relié avec d'autres documents

L'Institut a microfilmé le meilleur exemplaire 
qu'il lui a été possible de se procurer Les détails 
de cet exemplaire qui sont peut-être uniques du 
point de vue bibliographique, qui peuvent modifier 
une image reproduite, ou qui peuvent exiger une 
modification dans la méthode normale de filmage 
sont indiqués ci-dessous.

The la 
shall 1 
TINUI 
which

Origin 
begin 
the la 
sion, 
other 
first p 
sion, i 
or illu

Pages damaged/
Pages endommagées

Includes supplementary material/ 
Comprend du matériel supplémentaire

Coloured covers/ 
Couverture de couleur

Covers damaged/ 
Couverture endommagée

I

Coloured maps/
Cartes géographiques en couleur

Cover title missing/
Le titre de couverture manque

Blank leaves added during restoration may 
appear within the text. Whenever possible, these 
have been omitted from filming/
Il se peut que certaines pages blanches ajoutées 
lors d'une restauration apparaissent dans le texte, 
mais, lorsque cela était possible, ces pages n'ont 
pas été filmées.

The Institute has attempted to obtain the best 
original copy available for filming. Features of this 
copy which may be bibliographically unique, 
which may alter any of the images in the 
reproduction, or which may significantly change 
the usual method of filming, are checked below.

Tight binding may cause shadows or distortion 
along interior margin/
La reliure serrée peut causer de l'ombre ou de la 
distortion le long de la marge intérieure

Additional comments:/
Commentaires supplémentaires:

Pages wholly or partially obscured by errata 
slips, tissues, etc., have been refilmed to 
ensure the best possible image/ 
Les pages totalement ou partiellement 
obscurcies par un feuillet d'errata, une pelure, 
etc., ont été filmées à nouveau de façon à 
obtenir la meilleure image possible.

Quality of print varies/
Qualité inégale de l’impression

This item is filmed at the reduction ratio checked below/ 
Ce document est filmé au taux de réduction indiqué ci-dessous.

Technical and Bibliographic Notes/Notes techniques et bibliographiques
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The last recorded frame on each microfiche 
shall contain the symbol —9 (meaning "CON
TINUED"), or the symbol V (meaning "END"), 
whichever applies.

Harold Campbell Vaughan Memorial Library 
Acadia University

nt 
ne pelure, 
içon à

Original copies in printed paper covers are filmed 
beginning with the front cover and ending on 
the last page with a printed or illustrated impres
sion, or the back cover when appropriate. All 
other original copies are filmed beginning on the 
first page with a printed or illustrated impres
sion, and ending on the last page with a printed 
or illustrated impression.

Maps, plates, charts, etc., may be filmed at 
different reduction ratios. Those too large to be 
entirely included in one exposure are filmed 
beginning in the upper left hand corner, left to 
right and top to bottom, as many frames as 
required. The following diagrams illustrate the 
method:

Les images suivantes ont été reproduites avec le 
plus grand soin, compte tenu de la condition et 
de la netteté de l'exemplaire filmé, et en 
conformité avec les conditions du contrat de 
filmage.

Un des symboles suivants apparaîtra sur la 
dernière image de chaque microfiche, selon le 
cas: le symbole —• signifie "A SUIVRE", le 
symbole V signifie "FIN".

The copy filmed here has been reproduced thanks 
to the generosity of:

Les exemplaires originaux dont la couverture en 
papier est imprimée sont filmés en commençant 
par le premier plat et en terminant soit par la 
dernière page qui comporte une empreinte 
d'impression ou d'illustration, soit par le second 
plat, selon le cas. Tous les autres exemplaires 
originaux sont filmés en commençant par la 
première page qui comporte une empreinte 
d'impression eu d'illustration et en terminant par 
la dernière page qui comporte une telle 
empreinte.

Les cartes, planches, tableaux, etc., peuvent être 
filmés à des taux de réduction différents.
Lorsque le document est trop grand pour être 
reproduit en un seul cliché, il est filmé à partir 
de l'angle supérieur gauche, de gauche à droite, 
et de haut en bas, en prenant le nombre 
d'images nécessaire. Les diagrammes suivants 
illustrent la méthode.

The images appearing here are the best quality 
possible considering the condition and legibility 
of the original copy and in keeping with the 
filming contract specifications.

L'exemplaire filmé fut reproduit grâce la 
générosité de:

Harold Campbell Vaughan Memorial Library 
Acadia University
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OF THE

Meetings and Excursions
w

TO BE HELD

Conducted under the Auspices of

THE CANADIAN MINING INSTITUTE

AND

THE MINING SOCIETY OF NOVA SCOTIA

TOGETHER WITH SOME

A 
622.06 
C I(

Notes on the Prominent Mineral Resources and Mining 
Industries of Nova Scotia

Illustrated with Three Maps. Sundry Drawings and Numerous 
Illustrations of the Working Mines

M Z
K

During the Visit of The American Institute of Mining Engineers 

to Canada in August, 1900

Edited and Published

By the Secretary or The Canadian Mining INSTITUTE 

By Order of the Council.
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GENERAL SECRETARY.

GENERAL COMMITTEE.

Mr. James F. Lewis, Sherbrooke, Que., Chairman.

Mr. Eugene Coste, M. E., Toronto, Ont.

Mr. A. Marshall Hay, Rat Portage, Ont.

Mr. C. H. Carriere, Quebec, Que.

Mr. Hiram Donkin, C. E., Sydney, Cape Breton.

Mr W. L. LIBBEY, North Brookfield, N.S.

Mr. HENKY S. Poole, M. A., Assoc. R. S. M., Stellarton.

Mr. Charles Fergie, M. E., Westville, N.S.

Mr. A. G. McNulty, Waverley, N.S.

Mr. B. T. A. Bell, Ottawa, Ont., Sec. Canadian Mining Institute, 
Hon. Sec. Mining Society of Nova Scotia.

CANADIAN EXECUTIVE.



d

"I

Institute,

an.

K

2

on.

Stellarton.

: Bhag

H

3 ^>0 5"^s

,
1

1

2 5 
a 02
2 =

3 3 G c
3

‘
0

- 
2 
Ir 
7

z 
F 
2

1

H 
3 

o 
z

Cat

11/A1

2
2
> 0.
A
5

2 c

3 
U.

Z 
z

ii

Sat 
27

$ 2 
§8 
68 

5 2 
E C
S 8 
O 0 Q- co O - 

re d
2 8 
0 2
s 6 
8 3 

= 0 
ë %
O 7 0 i

$ g 
2 T 
A M y B

|H

5.

g." d i

1 t

■ 142

■ (aYE0

its
' " 1 1’9

< 25b Jal 
$ i % gal 

g

0

61
5 8 c y
% 20
s 5
L &

— 0
2 É

— •2 2
i 6 4 
was 
- - =

3 8 - OCI)
un

Sid.



]

1

N
N
I

]



SHERBROOKE.

Mayor L. C. BELANGER, Chairman.

Mr. Jas. R. Woodward, Secretary.

THETFORD MINES, QUE.

Mr. George R. Smith, M.L.A., Chairman.

QUEBEC COMMITTEE.

Mr. A. Johnson

Mr. B. Bennett

Dr. James Reed

Mr. T. H. Crabtree

Mr. Hugh Leonard.
Mr. R. T. Hopper

Mr. James S. Mitchell 
Mr. Rufus Pope, M.P.
Col. C. King

Mr. S. W. JENCKES 

Mr. Frank Grundy 
Mr. J. O. Camirand 
General P. Lang

Hon. A. Tourgeon, M.L.A., Quebec. 
Mr. C. H. Carriere, Levis. 

Mr. Frank Carrell.

Mr. James F. Lewis

Mr. John Blue, C. & M. E.
Mr. F. P. Buck

Mr. Wm. Farwell

Mr. John M. Jenckes

Mr. H. D. Lawrence

Mr. F. C. Thompson

RECEPTION COMMITTEES.



SYDNEY, C.B.

PICTOU COUNTY.

HALIFAX.

Mr. W. L. LIBBEY, President.

Mr. Hiram Donkin 
Mr. A. J. MOXHAM 

Mr. J. G. S. Hudson 
Mr. F. C. Kimber

Mr. GRAHAM Fraser 
Mr. Henry S. Poole 
Mr. Harvey GRAHAM 

Mr. A. C. Bell, M.P.

Mr. Geo. E. FRANCKLYN

Mr. Geoeerey Morrow

Mr. A. A. Hayward
Mr. B. C. Wilson
Mr. T. R. Gue

Mr. G. L BURRITT

Dr. GILPIN

Mr. Chas. Fergie
Mr. J. G. Rutherford
Mr. T. Cantley

Mr. MacDonald, M.L.A.

Mayor Crowe.
Mr. R. H. Brown

Mr. C. A. Meissner

Mr. A. C. Ross
Mr. J. T. Burchell

Mr. Geo. W. Stuart
Mr. B. F. Pearson
Mr. M R. Morrow

Mr. D. C. Hood
Mr. Alex. McNeil

Mr. C. C. Starr

Mr. H. M. Wylde, 
Secretary.

$
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i Subject to Revision by Local Committees. )

SUNDAY, 19th AUGUST.

Headquarters Chateau Frontenac; rates, $3.50 to $4.50, accord
ing to rooms. Leaving the Chateau at 10 a.m,, members will be 
driven to the Citadel, Heights of Abraham, and other points of in
terest in and around Quebec, returning to the Chateau by the new 
Dufferin Terrace Extension, commanding one of the finest views in 
the world. At 2 p.m., by courtesy of the Honorable the Minister of 
Marine and Fisheries, who has placed the Government steamer Druid 
at their disposal, members will be entertained to a sail in the harbour 
visiting the site of the new bridge being built across the St. Lawrence, 
Montmorenci Falls, Louise Basin, etc., returning about five o’clock. 
Special Train (comprising five Pullman Sleepers and Baggage car) 
will leave Levis via Intercolonial Railway for Sydney, Cape 
Breton, promptly at 8 o’clock Sunday evening. Train timed to 
arrive in Sydney early Tuesday morning.

SATURDAY, 18th AUGUST, 1900.

Members of the American and Canadian Institutes assemble at 
Sherbrooke. Breakfast from 7 to 9 o’clock will be provided at the 
Magog House. Official Drive, given by citizens, visiting various 
points of interest in and around the city, concluding at the mining 
machinery establishment of the Canadian Rand Drill Company, where 
luncheon will be served at 1 o’clock. At 3 p.m., by courtesy of the 
General Manager and officers, the members will be conveyed to 
Quebec by special train over the Quebec Central Railway. A stop 
will be made (about 5 o'clock) at Thetford Mines, where an opportunity 
will be afforded of inspecting the asbestos mines and works of the 
Bell’s Asbestos Co., Limited. King Bros., the Johnsons' Company, and 
other large producers of this valuable mineral Quebec will be reached 
about 10 o’clock.
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PROGRAMME OF EXCURSIONS



Programme of Excursions.

do

do

8.45 a.m
9.10

10.00
10.15
11.00
11.15
11.30
11.40
12.00
12.15 p.m.
12.30

Leave Sydney..............................
Arrive Dominion No. I Colliery

THURSDAY, 23rd AUGUST.
There will be an excursion by steamer through the beautiful Bras 

d’Or Lakes, rejoining the special train at Port Mulgrave ; thence on 
to New Glasgow.

TUESDAY, 21st AUGUST.
By courtesy of the officers of the Dominion Iron and Steel Co., 

Limited, and the Dominion Coal Co., Limited, members will be 
conducted over the extensive new Iron and Steel Works, in course of 
construction at Sydney, and a visit will be paid to the shipping piers, 
coal handling plants, and other important works in the vicinity. In 
the evening a Reception will be tendered on behalf of the Mayor and 
Council of Sydney, and one or two papers describing the prominent 
mining industries of the Province may be read.

FRIDAY, 24th AUGUST.
In the morning the visitors will visit the steel works of the Nova 

Scotia Steel Co., Limited, and thereafter be driven over Fraser’s 
Mountain, where luncheon will be served. The afternoon will be

WEDNESDAY, 22nd AUGUST.
Leaving Sydney at 8.45 a.m. the Institute Special will be hauled 

over the Sydney and Louisburg Railway, making first stop at the 
Dominion No. I colliery of the Dominion Coal Co., Ltd. The fol
lowing is the itinerary for this date :—

Visit Dominion Nos. 3 and 4 and the new village in connection 
therewith where Lunch will be served at 1 p.m.

Leave Dominion No. 4 for Louisburg at... 2.00 p.m.
Leave Louisburg for Sydney at.................. 5.30

Arrive Reserve Colliery.......
Leave do do ........
Arrive International Colliery
Leave do

Leave do

Arrive Dominion No. 2 (new shaft) 
Leave do do do 
Arrive Caledonia Colliery..............  
Leave do do ..............

6
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SATURDAY, 25th AUGUST.

Ir

MONDAY, 27th AUGUST.

)

TUESDAY, 28th AUGUST.

WEDNESDAY, 29th AUGUST.

Special train will return to L.vis.

w

1

spent in an inspection of the plants of the Intercolonial Coal Company, 
Limited, at Westville, and the Acadia Coal Company at Stellarton. 
Special train will go on to Halifax in evening.

H
6

2 
o
§

Z o

7 
2 
H
z

Drive to the gold mines at Waverley, where the party will be 
entertained to luncheon.

o•
z o
%

4 
z - K

c

o

By courtesy of the officers and members of the Mining Society of 
Nova Scotia, the party will be entertained to a drive, visiting various 
points of interest in and around the city of Halifax, and, if possible, an 
opportunity will also be given of inspecting the warships in the harbour.

By courtesy of the Mining Society, the members will be enter
tained to an excursion in the harbour, visiting, by steamer, the Basin, 
North-West Arm, and other points, stopping, en route^ at the works 
of the People’s Light and Heat Company, Limited. In the evening 
a promenade concert in the Public Gardens will be given in honor of 
the visitors.

8% &

Programme of Excursions.



Programme of Excursions.

MEETINGS.
If possible, arrangements will be made for holding joint sessions 

for the reading and discussion of papers at Sydney and Halifax.

NEWFOUNDLAND EXCURSION.
Party for Newfoundland, which must not exceed twenty-five, will 

leave Halifax on Wednesday morning, 29th August, for Sydney, Cape 
Breton, either by the Institute’s special train (as far as Truro) or by 
the Sydney Express At Sydney they will take the S.S. Bruce and on 
arrival at Port aux Basque will be provided with transportation over 
the Newfoundland Railway to St. Johns where arrangements are being 
made by Mr. H. M. Whitney and the officers of the Dominion Iron 
and Steel Company, Ltd., to take them to the famous Wabana iron 
mines. This party will sail via S.S. Bonavista from St. Johns early on 
Tuesday morning, September 4th, for North Sydney, C.B. Certifi
cates entitling members to transportation and meals on the Bonavista^ 
and return travel over the Intercolonial from North Sydney to Levis, 
will be issued, on application at Halifax, by Mr. B. T. A. Bell. 
Secretary of The Canadian Mining Institute.

8
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in

Mineral.

Tons

> 
o 
04

Year ending 
Sept. 30, 1898.

.. Oz.

. .Tens

2

31,104
31,050

75
2,281,454

42,000
131,000
38,000
24,000

27,772
16,169

100
2,642,333 

55,484
140,000
50.000
32,000

335 
893
400

) ear ending 
Sept. 30, 1899.

Gold....................
Iron Ore*t.......... 
Manganese Oret.. 
Coal raised!........  
Coke made! ........  
.. ............................  
Grindstones, etc. §. 
Limestone!.......... 
Barytes.................. 
Tripoli and Silica. 
Copper Ore..........

§ 3& =

M
0 §4
<80 pox
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3 2 %
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Nova Scotia was known from very early days to possess important 
mineral deposits, but these only began to attract attention in the first 
part of this century, and their exploitation on any considerable scale 
practically dates from 1830, when the first deep shaft of the General 
Mining Association was sunk on a coal seam. Since then the devel
opment and working of some of the mineral deposits have been pushed 
actively, while others, although apparently promising, yet remain 
undeveloped.

The following summary shows the mineral production of the 
province for the year ending September 30th, compared with that for 
the year ending September 30th, 1898 :—

125 
J 3 ,: z°
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39-
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665
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Although the total area of Nova Scotia does not much exceed 
20,000 square miles, it offers a remarkable diversity of geological 
conditions ar, 1 mineral resources. The principal minerals now worked 
are coal, iron and gold, with gypsum and various materials of construc
tion. Besides these are copper and lead deposits which have not yet 
become the basis of continuous industries, as well as manganese, 
antimony and other minerals which have been worked irregularly or 
of which the existence is known.
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MINERAL RESOURCES OF NOVA SCOTIA.



COAL FIELDS OF NOVA SCOTIA.
CAPE BRETON.

The coal fields of Cape Breton comprise four large areas, (i) on 
the coast east and west of Sydney harbor, (2) in Inverness County, 
between Margaree harbor and Port Hood, including important mines 
at Broad Cove, (3) a basin on River Inhabitants, near Glendale, and 
(4) a tract in Richmond County, near the mouth of River Inhabitants. 
But as all the mines at present worked, producing about two million 
tons of coal annually, lie within the Sydney coal field, this alone will 
be referred to.

The land area occupied by coal bearing rocks in the Sydney coal 
field has been estimated at two hundred square miles, while an im
mense submarine area contains large seams of coal in workable con
dition, easily accessible. The rocks are regular and rest everywhere 
upon the millstone grit, except where brought by a fault against a 
mountain of Laurentian rocks at New Campbellton at the western 
edge of the coal field.

The coal measures have been folded into subordinate basins so 
as to bring the coal seams to the surface under the most favorable 
conditions for their extraction and shipment. The whole coast is 
deeply indented by bays and channels approximately coinciding with 
the axes of these folds, affording in the sea cliffs numerous natural ex
posures of the coal seams and accompanying strata and constituting 
excellent harbors, one of which, Sydney harbor, situate towards the 
centre of the district is one of the finest in the world. During the 
few months of winter, when the more northerly harbors are closed or 
obstructed by ice, a railway carries coal from the collieries east of 
Sydney harbor to the fine winter port of Louisburg.

The cliffs are generally from thirty to one hundred feet high, and 
the country is of a gently rolling character, the highest altitudes seldom 
exceeding two hundred and fifty feet. Such natural advantages, com
bined with its highly favorable geographical position, point to this dis
trict as probably the most important in the Dominion for the supply 
of fuel to the numerous steamers navigating the Atlantic.

Taking the average of all the sections, the total number of seams 
in the productive measures is twenty-four, of which six are 3 feet
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Ash.Mine.

o 12

o. 14

Fixed 
Carbon.

Sulphur 
in Ash.

Total 
Sulphur.

Volatile 
Matter.

0.05 
o. 10 
o 12

7623
7403
7238
75'3
7458
7403
7513
7623
7073

28.02
25.13 
31.81 
32.00 
29.10 
37-96
34 65 
34.65 
3207

Calorific 
Power.

68.05 
71 22 
63.86 
63 93 
65.50 
54.84 
58.42 
57.67
56.86

2.19 
2 73
3 09 
2.95 
4.50 
5.60 
4 93 
6.63 
7.46

1.72 
1 10 
i 33 
i 33 
3.29
4 03 
3.48
4 10 
5.90

♦By Mr. F. H. Mason, F.C.S., Trans. Fed. Canadian Mining Institute, Vol. I. 1896.

Caledonia (Phelan) .... 
Dominion (Phelan) .... 
Old Bridgeport (Phelan) 
Reserve (Phelan).........  Hub . .............................  
Sterling (Harbour)........  
Victoria (Ross).............. 
Old Sydney (Main).... 
New Campbellton.......
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or upwards in thickness, and the total average thickness of coal may 
be stated at 46 feet. The similarity and persistency of the seams 
over great areas is very remarkable, although local variations are 
frequent. There is, therefore, no great uncertainty in regard to the 
equivalency of the various seams at different points. They generally 
dip at a very low angle and are little affected by faults and dis
turbances.

The coal is of the soft, or bituminous variety, with comparatively 
I little diversity in the quality of the different seams, all of which yield 

a coal exceedingly well adapted for steam and domestic purposes, 
while that of some of them is especially applicable to the manufacture 

I of gas. Much of it will compare very favorably with the best English 
coal. As compared with the Pictou coal it is characterized by a 
greater proportion of combustible matter and a smaller proportion of 
ash ; but on the other hand it usually contains a greater amount of 
sulphur; although experiments made on a small scale at Ferrona seem 
to prove that some of the coals will yield a coke as suitable for iron 
smelting as that made from a mixture of Acadia, Drummond and 
Springhill coals.

Underclays, charged with roots and innumerable rootlets, occur 
beneath every coal seam and bed of carbonaceous shale, and their 
roof shales are for the most part rich in fossil plants. The productive 
measures contain also beds of argillaceous and aranaceous shale, 
usually grey; sandstone, limestone, red and green marl. They are 
underlaid in descending order by the millstone grit, carboniferous 
limestone and conglomerate.

Analyses of Cape Breton Coals.*
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Coal Fields of Nova Scotia.
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Analysis of washed coal slack, and coke made therefrom by the
Nova Scotia Steel Co. :—

THE PICTOU COAL FIELD
J

7.05
11.30

Sulphur.
2 38
I 34

3.12
2 79

5 50
12. SO

Ash.

5% 
9

% 
4

Ordinary Cape Breton coal...........
Crushed coke from coal..................

HUB:
Washed coal .
Coke...............

Phalen:
Washed coal .
Coke...............

HARBOUR:
Washed coal .
Coke...............

2.87
2 13

Subsequently a second seam

Ash.
4 37

11.20

Volatile Fixed
Matter. Carlon.

GB82ag8.S .9 2 0 ‘8 o 5 not discovered until some years later.
8388 EÉ was opened up, and from those two seams—the Main and the Deep—

a@l83g 
& §* 2 s - 
5 $ 9039 
625853 

$ -2É 5Bu—s - 
0 6 0.2 . 2 
7 3 E g = % 
“82:3% 
8 9.9 2 bo 60 
= E — "5.5 
Z38423 
282295 
£85225 
as • 3 o > 828.563 
8 *8288 
*=; 2s % 
94383

36% 59%
1 90

; EE°77
- 1865952: 585625: In its relation to the other two most important fields of the Province
: $ ! g 8 m $ £ I—Cape Breton and Springhill—is much nearer to the latter, and in its 
: 25588 general character bears a striking resemblance to it. It lies inland 
t 92258. about 12 miles from Pictou harbor, in the county of the same name.
: IsiAo" The true or productive area is about 11 miles long, extending
i - 8 6 8 " $ # almost from Sutherland’s river in the east to some distance beyond
3 2*883 + £ the Middle river in the west, and in its broadest part, from the town

& 2 > > 2 9 5 of New Glasgow in the north to a point a mile south-east of the town
—285 a - = °f Stellarton, is three miles wide, covering an area of about 22 square 
$54889. miles.PHAOFeasts* In age of discovery the field ranks next to that of Cape Breton, 
= 2 8 28 2 8 but is contemporary with it in so far as active development of the 
“89253% mines is concerned, for they both became the property of the same 0 o A 9 c "t
HSFattz great corporation, the General Mining Association of London, in the 
$82538 2 year 1827; and from that year dates the inception of mining opera- 
£ = % 88$2 tions on a larger scale than had hitherto obtained.
-*25238 According to the Rev. Dr. Patterson, historian of the county, 
2 8 e ? 2 53 coal was first found on a brook near the present town of Stellarton, 

formerly known as the Albion mines, in 1798, but the main seam was

Comparai Ive Analysis recently made by the People’s Heat and 
Light Co., Halifax:—

Coal Fieùls oj Nova Scotia.
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the output of the county was drawn down to the year 1858, when the 
G. M. A. surrendered, with certain reservations, the exclusive mineral 
rights of the Province, which had been held by them since 1827. 
The story of that monopoly has been so often re-told and recorded, 
that it needs no repetition here.

Little time elapsed, however, before the change in affairs brought 
about the discovery of valuable seams of coal to the west of the 
Albion mines, and a few years later a seam was found at the Vale, or 
eastern end of the field, to be followed shortly afterwards with the 
finding of others. At odd intervals in several other parts of the field 
crops of limited extent, owing to the faulted character of the ground, 
have been traced and some exploratory work done upon them.

Bands of oil shale, of which several are known to exist, were also 
exploited about the same time, but for many years nothing has been 
done upon them.

Geologically considered, the field is one of intricate structure, 
and presents to the student many features of interest and several 
knotty problems for solution. The remarkable thickness of many of 
the seams, ranging as high as 40 feet ; the great deposits of black and 
brown shale, and the marked changes that both undergo in compara
tively short distances ; the heavy and ever-changing dip at which the 
measures lie, and the faults of greater or less magnitude that traverse 
the field in many directions, are some of the notable features that 
afford food for reflection.

Over the larger portion of the field the measures are underlaid 
conformably by the millstone grit, which is not known to contain any 
seams of workable thickness, while at other points they come up 
against the lower carboniferous and rocks of much greater age. Skirt
ing the northern edge of the field is the great bed known as the New 
Glasgow Conglomerate, the true relation of which to the coal 
measures was for long a matter of dispute, but is now believed to be 
the base of a large expanse of Permian strata that stretched from 
Merigonish in the east to Amherst in the west, and extend many miles 
northwardly to the waters of the Gulf.

There are three coal producing districts, the Albion or Central— 
also the oldest in point of discovery—flanked on the west and east by

Coal Fields of Nova Scotia.
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the Westville and Vale districts, respectively. The Westville division 
is believed to be the equivalent of the Albion, separated from it by a 
down-throw fault to the west of some two or three thousand feet, 
while the Vale syncline appears to lie in an upper series of measures.

Four seams have been worked at the Albion, the Main 38 feet 
thick, Deep 22 to 40 feet, Third 10 to 13 feet, and the McGregor, 13 
to 20 feet thick, all occurring in some 500 feet of strata, and with 
over 1,000 feet of black and brown shales overlying the main or up
permost seam. Several bands of inferior coal and bituminous shale 
appear in the seams and undergo changes previously referred to. 
Other seams are known to exist, but the workable thickness has not 
been proved, except in the case of the Stellar oil-coal, which was 
worked about 36 years ago for the sake of its oil and gas-producing 
properties. The dip of the measures varies from 10 degrees in the 
eastern end of the syncline to 31 degrees in the western portion 
approaching the McCulloch brook fault.

In the Westville division one seam only, the Acadia, 20 feet 
thick, and believed to be the equivalent of the Albion main seam, 
has been worked extensively, although at the Drummond colliery a 
second seam 12 feet thick has been exploited. The crops of the 
other two underlying seams, called the Third and Fourth, and having 
thicknesses given at six and eight feet respectively, have been proved. 
These seams all occur in about 380 feet of measures, which vary in 
dip and change in character in a similar manner to that prevailing in 
the Albion section.

At the Vale, or eastern end of the field, the order of affairs is 
transposed, and the thicker and more valuable seams are on the 
southern outcrop, the lower. Here the McBean, or eight feet, and the 
overlying six feet seams, with about 800 feet of shales and sandstones 
intervening, have been extensively worked In the latter seam the 
floor of the cyncline has been reached, and a peculiarity noticeable is 
the frequency with which masses of compact shale take the place of 
coal without any disturbance of roof or pavement.

The coals from the different seams vary somewhat in character 
and composition, but are of the bituminous coking variety ; all are 
comparatively high in ash and low in sulphur, and an excellent coke

•
z
2 di
2 §
2 §
• 12
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is made from some. They are chiefly in demand for steam raising 
and domestic purposes, and have been used in a raw state for iron 
smelting. Some have been used for gas making, yielding as much as 
10,450 cubic feet of fifteen candle power per ton in tests made at the 
Gas Light and Coke Company’s works, London, Eng. The slack 
coal from some of the seams is held in high repute for blacksmith’s 
purposes.

The system of working adopted at the inception of the General 
Mining Association’s operations, and with one or two exceptions prac
tised at the present time, is that known as the bord and pillar. In the 
original work along the crops of the seams, the size of the pillars was 
so regulated as to be of only sufficient strength to sustain the weight 
of the overlying measures during the process of coal-getting in the 
bords, and in the course of time they collapsed and much coal was 
lost.

Later, the size was increased with a view to subsequent robbing, 
and was in a measure successful. In recent years, however, modern 
methods, despite the physical difficulties of increased depth, higher 
angle of dip and tenderness of roof metals, have reduced the loss to 
practically nothing. At two collieries long-wall working has been 
successfully pursued for some years.

With one exception all the seams are fiery, and require the closest 
attention in directing the ventilation. Underground furnaces have 
long since disappeared, and fans of large capacity and modern con- | 
struction, driven by engines of the most approved type, have taken 
their place. Safety lamps of the Mueseler, Marsaut, and other pat 
terns, have been in use for many years. And, where the coal is got 
by blasting, explosives of a flameless character are employed and fired 
by electricity under the direction of a person appointed for the 
purpose.

The use of compressed air for haulage and pumping underground 
is employed at the Westville collieries, and an endless-rope haulage has 
been installed at Stellarton.

The surface equipment of the collieries is up-to-date in all res
pects—powerful hoisting engines, water-tube boilers, &c., and the 
screening appliances of such a character as enable all grades and 
classes of coals to be properly prepared for market.

■
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THE CUMBERLAND COAL FIELD, 

which is the most westerly of the coal districts of the province, lies, 
for the most part, adjacent to Chignecto Bay, the more northerly and 
westerly of the two arms into which the upper part of the Bay of 
F undy is divided.

The coal measures outcrop on the shores of Cumberland basin, 
run eastward into the land for about eighteen miles, and outcrop again 
before they enter upon the return outcrop, running westward to the 
seashore. The northern outcrop has been systematically worked on 
the shore at the Joggins mines with a present annual output of about 
8 ,ooo tons on a seam yielding about six feet of coal. The remain
der of this side of the basin has not yet received much attention, but 
will, as the demand for coal increases, become more fully worked. 
The principal operations in this district are at the apex of the basin; 
as at Springhill, where the Cumberland Railway & Coal Co. is en
gaged in mining three valuable seams. The seams dipping at angles 
of from io to 35 degrees, are entered by slopes to a depth of 4,000 
feet, and worked by shoots and “balances,” and, in the case of thin
ner parts of the seams, by long-wall. The extraction of pillars has 
been carried on systematically and with unusual success. As a cer
tain amount of gas is evolved in these mines, no explosive is used in 
getting the coal. The ventilation is provided for by blow-down fans 
with numerous outlets.

The general composition of the coals of this district is about as 
follows :—

They are very extensensively used as a locomotive fuel and for 
coke and domestic, purposes.

Coal Fields of Nova Scotia.
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Intercolonial Coal Co., Limited, Westville, N. S. 
Tipple and Mouth of Slopes, Drummond Colliery.
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Intercolonial Coal Co., Limited, Westville, N. S. 
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Cape Breton.

Cumberland Ry. & Coal Co., Ltd., Cumberland County.
Canada Coals & Ry. Co., Ltd.

Province :—

Dominion Coal Co , Ltd., 
General Mining Assn., Ltd. 
Port Hood Coal Co., Ltd.

COAL COMPANIES.

The following are the principal companies producing coal in the

Gowrie & Blockhouse Colliery Co., Ltd.
Cape Breton Coal Co., Ltd.
Sydney Coal Co., Ltd.
Acadia Coal Co., Ltd., Pictou County.
Intercolonial Coal Co., Ltd. "

Coal Fields of Nova Scotia.
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The first discovery of gold in Nova Scotia was made at Tangier 
in 1860; but as an industry gold mining may be said to date from 
1862, when most of the older districts were proclaimed by the govern
ment, a " Chief Gold Commissioner ” was appointed, and laws were 
framed governing the acquisition and working of gold-bearing lands.

During that year several quartz-crushing mills (some 30 in num 
ber) were built, of types varying from the arrastra, and its offspring, 
the Chilian mill, to the stamp batteries of that date. No royalties, 
however, were collected by the government until the year following.

From the year 1862 dates also the wild excitement consequent 
upon the inception of mining work in many and distant sections of the 
province ; an excitement which was in part due to the richness of the 
gold streaks which were found cropping to the surface ; in part due to 
the schemes of both English and American speculators, and also in 
part due to the greatly exaggerated idea of the value of the fields thus 
discovered.

This excitement culminated in 1867 and 1868, when the inevit
able leaner or poorer portions of the lodes began to predominate, and 
when shareholders began to realize that their extravagant expectations 
of dividends were doomed to disappointment.

The reaction was natural and inevitable when the mines were 
managed by men not trained to mining, and entirely unfamiliar with 
the business. Large losses occurred in milling, and the peculations of 
the workmen at that time were not inconsiderable. Thus, when these 
lower grade spots were encountered profits temporarily ceased, there 
being no development of the veins ahead, and consequently no body 
of reserves to fall back upon, and, but too often, no treasury fund to 
pay for development work. Of course, primarily, the cause of all this 
was the incapacity and inexperience of the then managing men, but 
another reason contributed largely to the same effect, and that was 
the idea (promulgated, it is said, by a Mr. Thomas Belt) that no lode 
would be found to be auriferous below depths varying from 100 to

0 “
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£ r
5 2— C

40, 2

sure ie Was -
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as

200 feet. This notion seems to have been borrowed or transplanted 
from Australia, where the same idea was prevalent from 1865 to 1875. 
The notion is so absurd as to need no refutation.

There followed a period of general depression, and amongst cap 
italists, a great distrust of Nova Scotia gold properties. From 1871 
to 1882, the production and the number of men employed fell off 
greatly, in some years to the extent of more than one-half. During 
this period of ten years the production was maintained chiefly by the 
discovery of new districts and the finding of one or two rich veins in 
some of the older districts. Unfortunately, however, experience had 
not taught wisdom, and these later discoveries were worked in the 
same systemless manner that the earlier mines had been, and of course 
with the same results. No mine being opened in a systematic manner, 
so soon as its rich quartz was all extracted from the surface workings 
it was declared " worked out ” and was abandoned.

In 1883 and 1884, however, several attempts were made by men 
of experience and training in other countries to re-open and work 
some mines which had been idle and filled with water for ten or fifteen 
years. These attempts were successful and from the year 1885 dates 
a new era, or epoch, in the gold mining industry of Nova Scotia. In 
that year the annual production exceeded the average annual produc
tion by 7,000 ounces, and in 1889 the production was nearly 10,000 
ounces in excess of the average annual production of that date. In 
1890 the production was about 8,000 ounces in excess of the average, 
and the number of tons of stone crushed was the highest in the his 
tory of the industry.

The years since 1885 have been marked by the successful open 
ing of old and previously abandoned mines in nearly all the older dis 
tricts in the province; by the introduction of modern mining and mil 
ling machinery, and by greatly improved systematic and scientific 
methods of mining and exploitation. To develop your mine is now 
considered the " correct and necessary thing.” but the writer well re 
members being laughed at in 1884 by one of the “old timers” when 
he intimated his intention of opening up a mine by sinking, driving 
levels and opening up for backs and reserves. And last, though by 
no means least, this period has been marked by a partial disappear

Goul Mining in Nova Scotia.
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ance of distrust amongst capitalists, and by the attraction of foreign 
capital to our gold fields as being ventures in which money can be 
profitably invested.

In most cases this investment has proved profitable, but in one or 
two cases, which derive prominence from their rarity, money has been 
paid for properties which were valueless from the start, or a manage 
ment has been appointed whose incompetency doomed the enterprise 
to tailure from the beginning, or the money for development has been 
squandered in huge surface plants and high salaried officials.

In almost every case where ordinary business prudence has been 
exercised in the selection of a property, or in the choice of a manager, 
success has been the result, and not failure.

During 1893 and 1894 an impetus was given to the industry by 
the working, in several places, of large bodies of low grade ore. Sev
eral deposits yielding from three dollars to seven dollars per ton, were 
exploited and equipped with modern machinery, and each of them 
has prospered, having earned dividends for the companies owning 
them.

In many places these properties have been equipped with plants 
that will stand comparison, for effectiveness and economy, with those 
of any other gold-producing country of the world, and it is not going 

I too far to say that the working of such properties so equipped cannot 
fail to remove the impression which has been so prevalent in other 

I countries that Nova Scotia had “only narrow veins of high grade but 
uncertain rock.”

The gold-bearing quartz lodes of Nova Scotia occur in the Cam
brian or Cambro-Silurian measures, and belong chiefly to the class of 
" bedded veins,” or perhaps are ore deposits along bedding planes, 
being conformable throughout with the beds of quartzite and slate 
with which they are interstratified, but not contemporaneous. As to 
whether these deposits are segregations from the enclosing silicious 
rocks, having formed in those openings between successive strata 
which have accompanied the lines of least resistance in folding, is a 
question better left to professional geologists. Two other classes of 
auriferous deposits are more seldom met with : (1) “Fissure" veins, 
so called, being in some cases true fault fissures subsequently filled in,

Gold Mining in Nova Scotia.
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* The year 1891 was remarkable for high yields. South Uniacke returned many lots 
of io ounces to 30 ounces to the ton, and Oldham surpassed its p evious records with al 
yield of 643 ounces from eight tons of quartz.

but more frequently being deposits filling crevices which were cause | 
by secondary disturbances; (2) intercalated or “ gash " veins of loca 
origin and extent.

By far the greater bulk of the gold produced has hitherto come I 
from the regular or “bedded” lodes. Sometimes these bedded 
deposits take the form of large interstratified belts of bluish fissile 
slate in which occur intercalated veins of quartz, thus forming large 
bodies of low-grade ore upon which, in the opinion of the writer, the 
future of the industry will ultimately depend The districts of Golden 
ville, Beaver Dam and Mount Uniacke afford the best example of this 
class of deposits. In Mount Uniacke, a successful working of one 0: 
these deposits has been commenced, and the more promising district 
of Goldenville has witnessed a revival during 1896.

In the working of these extensive deposits mining departs from 
the speculative phase and assumes that of a legitimate business, a- J 
witness the continuous and successful workings of the « Great Belt 
in the Black Hills of South Dakota, more familiarly known as the 
" Homestake ” mines, which for many years have been steady dividend 1 
paying properties.

The large bodies of auriferous rock in this Province, like the 
“ Palmerston ’ at Goldenville, are very similar in character to the 
Black Hills deposits, and offer equal inducements for successful I 
working.

The regular lodes vary, as a rule, from 2 in. to 30 in. in width, 
instances occurring where the lodes thin down to a fraction of an inch. I 
or swell to 26 feet wide, as notably in the Dufferin lode on Salmon : 
river. The average width of the quartz may be taken as from 6 to 12 
in. in the narrow veins, and the width of the milling stone in the low. 
grade deposits at from 4 to 10 ft.

The richness of these lodes varies as much as their width does I 
running from $3 to $16 per ton.*

Upon lodes of such variable width and nature the cost of produc 
tion will, of course, also vary widely ; but as a general guide it may be

Gold Mining in Nora Scotia.
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Stated that a lode 12 in. wide, yielding $1o to the ton, pays well to 
work.

During 1894, 1895 and 18 9 6 several mines, wo ring veins from 
1 ft. to 7 ft. wide, produced and milled their quartz for prices varying 
from $2.27 to $3.58 per ton.!

In Stormont district one mine, having a lode varying from 2 ft. 
to 22 ft. in thickness, but averaging from 7 to 10 ft., is meeting all its 
expenses and paying a dividend on three dollar rock. In Waverley 
district another mine, whose vein averages only 12 in. in width, pays 
ill expenses with rock that yields $4 per ton. Both of these properties 
are obliged to burn coal for fuel, which is a heavy item in the cost 
accounts.

There are at the present time over thirty-five localities in the 
Province in which workable deposits of gold have been found, and 
from three thousand to four thousand persons are dependent to a great 
extent, or entirely, upon the industry. The area of gold measures in 
Nova Scotia has been estimated by various authorities to be from 
5,000 to 7,000 square miles, or from one-fifth to one-third the area of 
the Province, yet the actual area from which the gold thus far 
obtained has been won is less than 40 square miles

The mining laws of Nova Scotia are, in the main, good, and are 
yearly being amended for the better. Their essential features are :

1. All mines of gold and silver are the property of the Crown, 
from which titles or leases are obtained for working the same ; all gold 
obtained is subject to a royalty of two per centum, or thirty-eight 
cents for each ounce of smelted gold.

2. Lands containing gold or silver are laid off in areas measuring 
150 ft. by 250 ft., the lesser length being along the course of the 
lodes, and a lease can be obtained for any number of areas in any 
such one lease up to one hundred.

3. Such a lease runs for forty years, and costs the applicant $2 
for each and every area contained therein. Upon each such lease in 
each year there must be performed a certain number of days’ work, or 
as an e uivalent, the lessee is given the option of paying annually 50 
cents for each area therein contained ; such labor being performed or

Gold Mining in Nova Scotia.
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mines of this Province.

such annual payment being made, the lease is nonforfeitable. Ata, 
time prior to the expiration of said forty years the holder of the le: 
can surrender it and obtain a new lease for a second period of fc I 
years. Such a lease is deemed personal property and is transferal 1

4. Where such areas are situate upon private lands the I I 
requires that an agreement must be made with the owner of the s I 
for leave to enter, and if such an agreement cannot be made, a meth 
of arbitration is provided whereby damages may be assessed, paid 
and leave to enter given to the owner of the lease.

Examination into the history of any mineral industry will sh I 
that such industry has only reached its full development and high 
point through a complete knowledge of the methods and proces 
peculiar to that industry, and applying this standard to the gold min 
industry of Nova Scotia, one is warranted in saying that its out' 
was never more promising There is to-day a greater amount of ; 
fessional knowledge and technical skill engaged in gold mining h 
than ever before. The lodes are being worked with ability, with t 
wise economy which avails itself of every known device to save la j 
and cost, and also with the introduction into everyday matters of t 
business methods. It must not be forgotten that a gold mine 
manufactory of gold which must be conducted, even to its minu: | 
details, with the most jealous regard to economy in all department: I

The easy means of access to the Province, and consequent c 
venier.ces of personal examination, the low cost of working, the che I 
ness of labor, fuel and supplies, the probable permanent nature of 
deposits, as inferred from their geological structure, are all good a 
sufficient reasons why capital should seek investment in the g

Gold Alining in Nova Scotia.
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GOLD PRODUCTION BY DISTRICTS FROM 1862 TO 1899

Total Yield

of Gold. Value @ $19
DISTRICT.

per Oz.
Oz.

9,535 15 18 1
1

687,481Total 1,164,790 15 20

Z

Z

y

24,783 
16,226 
18,496 
46,149

23,832 14 23
9,594 15 IO

Tons
Crushed.

C
w

$763.438 81
762,381 93
969,041 96
643.518 68

2,539,220 80
1,117,198 22

428,157 80
730,508 48

1,167,114 94
768,732 25 
349,069 31 
181,179 97 
452,822 22 
182,300 65 
470,887 53
308,308 4 5
351.424 32
876,847 79

q 
(

40,180 
40.125 
51,002 
33,869

133,643 
58,799 
22,534 
38,447 
61,427
40,459 
18,372

Caribou and Moose River 
Montague................................... 
Oldham......... . ....................
Renfrew . . . . . . . . . . . . . . . . . . . . .
Sherbrooke..............
Stormont................................
Tangier...................................
. ..................................
Waverley...............................
Salmon River...........................
Brookfield. . . . . . . . . . . . . . . . . . . . . . . . . .
Whiteburn............................
Lake Catcha ............
Rawdon . . . . . . . . .
Wine Harbor.......................
Fifteen Mile Stream............
Malaga .. ......................
Other Districts.......................

116,152 
25.504 
46,724 
48,142

208,458 
147,932
46,398 
54,325

122.528 
108,350
34,684 
6,343

22,267 
12,178
45,379 
32.893 
20,243 
66,290

Z 
%

0

.

-

o
Z

t3
1

v 
Z

3

$13,062,154 II

19 19
7 7 i
4 4 I
8 2 .
4

18 3
12 to
16 7
2 1 .

11 20 .
I 9

Average 
Yield 

per ton.

11 2
15 5
o 8

17 16

> _

. 10 22
.. 9 22

. 18 6
1 3 22

6 22 
tilt

1 18 
14 2 
12 19
7 22
9 G 

14 3 
io . .

7 H
10 14 
10 1
i 9

15 18

Gold Mining in Arova Scotia.



By Dr. E. Gilpin, Inspector of Mines.

As yet little has been effected in the development of the on 
this metal in Nova Scotia. They occur principally in two geolo 
horizons, the lower carboniferous or mountain limestone, and the 
Cambrian or laurentian. As the former horizon in other countrie 
yielded productive deposits of galena, some attention has been 
to it here in this respect. Observation has shown that at many 
ities lead ore is more or less distributed through the limest 
Among the places showing it may be mentioned the East and 
Rivers of Pictou County; Cay’s River and Musquodoboit, Ha 
County; Smithfield and Pembroke, Colchester County; Milford Ha 
Caledonia, and Salmon River, in Guysboro County; and nume 
points in Cape Breton Island. At Gay’s River it occurs over a 
tract of country, in limestone, disseminated in small crystals, in: 
nodules and occasionally in thin veins. The average percenta; 
any place is small, and carries, I believe, up to 15 ounces of silv 
the ton of lead. At Smithfield and Pembroke it occurs in gr 
quantity, and a considerable amount of exploratory work has j 
done. Here it is found in limestone also, apparently replacing 
part, and as a residual concentration from the removal of the rock 
very considerable amount of lead ore has been shown here a 
point, but as the silver contents of the ore were not high, the low 
prices discouraged prospecting. It is, however, evident that in 
district there are wide-spread and promising galena ores, which J 
much more attention than has yet been paid to them. In Musqu 
boit, near the Crawford Settlement, pockets of ore in the granite 
yielded lead carrying large amounts of silver.

At Caledonia, small veins of lead ore have received occas 
attention. The ore is essentially galena, carrying from 15 to 18 oil 
of silver to the ton.

Galena also occurs in considerable amount near Arichat, 1 
mond County, and on the head waters of the Gold and La F

NOVA SCOTIA LEAD ORES.
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I

> y others, the ore carries an average of one ounce of silver to each

©2 z
alena carrying a little copper pyrites.

Mr. Mason, of Halifax, states that, from assays made by him and

8
°

0GE 
F

A 
§ 
z 
§ 
% 
5 
2

E i the pre-cambrian felsites, etc., and has been traced for several hun- 
3 red feet, and where opened shows twenty feet of very high grade

live to the west of Halifax. The latter ores carried in some cases 
s m ; li as ioo ounces of silver to the ton of lead, but, as far as I am 
ware no attention has been directed to them. These ores are pre- 

uma ly in the precarboniferous rocks. On the Salmon River, and 
ear Sydney, in the county of Cape Breton, galena also occurs in 
mes one, at the former place in considerable amount. Near Burnt 
nd Boulacet Harbors, on the Bras d‘( )r Lake, are quartz veins carrying 
alena, copper pyrites, etc. Samples have shown 1812 ounces of gold 
nd 97 ounces of silver to the ton. The adjoining rocks are in places 
eavily mineralized. On the North and Barasois Rivers of St. Ann’s, 
) the county of Victoria, and several other places in this locality, in 
re-cambriam rocks, are veins of quartz and zones of rock showing 
alena with copper pyrites, blende, etc. A sample of 900 lbs. of ore 
•om McDonald’s farm, one mile north of the bridge over the North 
tiver, yielded 155 lbs. of lead and 3 oz. of silver.

The most promising deposit of silver lead ore yet found is being 
eveloped at L’Abime Brook, Cheticamp, Inverness County, by S. M. 
Irookfield, of Halifax, and his associates. The ore occurs as a vein

nit of lead. Gold also occurs in some assays as high as 14 dwts. per 
n, put it does not appear to be a regular constituent.

From his examination of the openings he considers that 50 tons 
f ore contain 5 tons of galena, and 1,500 lbs. of copper pyrites, 
’his would yield, allowing for loss in dressing and smelting 3 tons, 
,200 lbs. of lead, and 360 ounces of silver, in addition to the copper, 
best igures, coupled with the accessibility of the mine, etc., etc., and 
te duty on lead, would indicate very promising results. Other de- 
osits of galena are reported in the same district, but as yet little work 
as be n done on them. Galena ores occur northerly from the Cheti 
imp River, to beyond the McKenzie River, and native silver and 
irbonate of silver occur in the valley of the latter river and its tribu- 
tries. It is probable that the opening of the Cheticamp mine will

id 4

Nova Scotia Lead Ores.



3°

lead to a careful prospecting of this district, and it is, I feel sure, fr 
information that I have gathered for some years, one of the ir. 
promising localities in the province.

From these remarks it will be seen that the lead ores of the p 
vince are widely scattered, and have hitherto received little attenti 
It is very probable that the lower carboniferous limestones, which co 
a great extent of country, may reasonably be expected to aff 
workable deposits at favorable points; for instance, in proximity 
intrusive rocks of later date, or wherever they appear to have beer, 
a position favorable to the concentration, aggregation, or deposition 
such ores by aqueous agency.

Nova Scotia Lead Ores.
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NOVA SCOTIA COPPER ORES.
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By Dr. E. Gilpin, Inspector of Mines.

The remarks I have made about the lead ores of this province 
apply in a general manner to those of copper. The metal occurs 
fre }uently, in the metallic form, in veins and joints in the Triassic trap 
rai _e running along the south shore of the Bay of Fundy, and in the 
isolated masses of the same mineral on the opposite side of the bay. 
It also occurs in a similar manner in the consolidated ash accompany
ing the trap, and has been observed in the sandstones of the district, 
which are referred to the same geological horizon. As yet none of the 
deposits have, from the superficial tests hitherto made, appeared to be 
of permanent value. In some localities it is observed disseminated in 
the rock, and all such occurrences should be carefully tested. It is 
well known that in the Lake Superior district very small percentages 
of copper have yielded rich returns to the systematic and economical 
systems of mining and milling. It is true that the two districts differ 
widely from a geological point of view, but as both yield metallic 
copper in masses, etc., it does not appear unreasonable to expect, that 
here as at Lake Superior, it may be found in some localities, scattered 
in fine grains in the trap, in quantity sufficient to allow of its profitable 
ext iction. Copper also occurs native in the Lochaber district, in 
Ant gonish County, and at Cheticamp, Inverness County.

The carboniferous strata of Cumberland, Pictou, Colchester, 
An gonish, and other counties, frequently show outcrops of nests and 
layers of vitreous sulphuret and green carbonate of copper, sometimes 
ass ciated with coaly matter. Prospecting has shown these outcrops 
at Maccan, Wallace River, Pugwash, Tatamagouche, Athol, Oxford, 
River John, Salmon River, Caribou, Durham, and Waugh's River, in 
the counties of Cumberland, Colchester and Pictou. A few attempts 
have been made to work these deposits, but the ore although rich is 
var ible and irregular in its occurrence, and work has been abandoned 
after the extraction of a few tons. A good deal of work has been done 
during the past two years on some defined beds of sandstone and

1
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shale, more or less uniformly impregnated with these and other ores 
of copper. Among these localities so tested may be named Doherty 
Creek, River Philip, Malagash Point, Fox Harbor, Gulf Shore, New 
Annan, Wentworth, and Henderson’s Settlement in Cumberland 
County. The ores are also present at some points in beds of clay 
resting on cupriferous sandstones, etc. Working samples are reported 
to have yielded as high as 18 per cent of copper, with in some cases 
small amounts of gold and silver. It is understood that the work of 
testing these deposits will be continued, as the parties interested have 
so far been much encouraged by the results. The numerous outcrops 
of the ores over so wide a tract of country warrant much more atten
tion than has hitherto been paid to them.

At East Dalhousie, in King’s County, there are numerous shows 
of copper ore, which have hitherto been almost unnoticed. Copper 
pyrites occurs at Blandford, Lunenburg County, and at several points 
in Queens and Yarmouth Counties, and is commonly present, in small 
amounts, in the auriferous quartz veins of our gold fields.

The district extending from the head waters of the Fast River of 
Pictou, along the county line, to Polson’s Lake, in Antigonish Countv. 
has yielded numerous indications of the presence of copper ores.

At the head waters of the East River specimens of copper ore 
occur with a gangue of carbonate of iron, but no attempt has been 
made to search for their source. In the vicinity of the Garden of 
Eden, there are veins of spathic iron ore, up to several feet in thick
ness, holding crystals of copper pyrites.

At Lochaber there are a number of veins carrying copper pyrites, 
and associated with diorite dykes. These veins have been prospected 
a little, and are apparently valuable, as the copper contents in the case
of the largest veir about six feet thick, were returned from large 
average samples at 19 per cent. From this point the cupriferous belt 
has been traced about four miles to Poison’s Lake. Here the presence 
of large, rich boulders instigated desultory prospecting for a number 
of years. Finally a vein of spathic ore, holding copper pyrites, was 
found in the year 1875, and traced several hundred feet. Its width, 
as proved by several shallow pits, varied from 6 to 11 feet. Large 
average samples yielded from 56 to 11.7 per cent, of copper. The

Nora Scofia Copper Ores.
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County, deposits of copper ore occur at the junction of carboniferous 
with older rocks A little prospecting has shown small veins of rich 
ore, but as yet enough work has not been done to enable a correct 

Idea to be formed of their extent.
The reports of Mr. Fletcher, of the Canadian Geological Survey, 

on the Island of Cape Breton, contain frequent references to copper 
ores. The following places may be mentioned : Benacadie, White 
Granite Hills, Gillis Brook, Spruce Brook, Irish Cove, Fast Bay, 

• W ashaback. Middle and North Rivers, French road, Gillis Lake road, 
Mira, Cape North, etc.

At Washaback, the ores yielded, in addition to the copper, gold 
up to about one ounce to the ton. At Eagle Head, in Gabarus Bay, 
C pe Breton County, several shafts have been sunk showing quite 
large beds, carrying mixtures of copper pyrites with other ores. Those 
ai painted with the operations consider that the deposits are well 
w rth further examination

At Cheticamp, Inverness County, there are numerous signs of 
copper deposits, and occasionally attempts have been made on a small 
sc de to determine their value. This district shows copper ores over 
Sc large an extent of grouud, that it is probable that this metal will be 
found present in workable amounts, as well as the lead already referred 
tc At George’s River, near North Sydney, a little prospecting has 
been done on a very promising outcrop. On the Coxheath Mountains, 
a few miles to the south, a quite extensive development has shown the 
presence of several leads carrying copper pyrites, with some silver, 
fr ■ i 3 to i2 feet thick. The copper contents of these beds vary from 
3 to 10 per cent, from extraction of large lots. The shafts and levels 
have yielded several thousands of tons of good ore. Several causes,4

distance of this district from a railroad and a shipping point, has 
apparently postponed indefinitely its development, although it is 
probably well worth the cost of a railroad. On the Salmon River, in 
Guysboro County, some veins were tested a number of years ago, 
containing copper pyrites and erubescite, and yielding as high as 39 
per cent, of copper. The age of the rocks holding these deposits in 
Pictou, Antigonish and Guysboro Counties, is, I believe, determined 

as Devonian, and is in favor of their richness and permanence.
At Ohio, St. Joseph, Brierly Brook, and other points in Antigonish

% 
%
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exceeded.

including financial ones as well as the low prices of copper, have 
retarded the development of this property; but as the outlook is now 
encouraging, arrangements are being made for working it.

In the Island of Cape Breton the copper ores occur in the pre- 

Cambrian felsites, etc , at Gabarus, Coxheath, George’s River, Chet; ■ 
camp, etc., and are found also in carboniferous strata.

These brief remarks on the occurrence of copper ores in Nova 
Scotia will show that they are very widespread. They have as ye: I 
received almost no systematic examination, and local capital has pre 
ferred to venture in better known channels. It may, however, be 
justly claimed that the province presents, in several districts, unusually 
promising deposits, and that in better known and richer communities 
they would before this have supported at least several profitable mines

OTHER MINERAL RESOURCES.

In compliance with your instructions I will not in this repor 
proceed to consider the coal, iron ore, gypsum and other mineral 
found and worked in Nova Scotia. It may, however, be appropriate 1 
remarked that an extensive development has been reached in the 
various coal fields, assuring the miner and metallurgist ample supplie 
of coal and coke for their operations. The iron ores are being worked 
smelted, and converted into steel. The gypsum deposits are extensive S 
worked. The quarries yield supplies of the best varieties of building 

stones, of limestone, marble, freestone, etc.
There aie in addition mines of barytes, manganese, etc. In shor 

the province, in proportion to its size, has been furnished by natur 
with an unusual and abundant variety of useful minerals; which it 
regretted, have in many cases been allowed to remain undevelope I 
Lumbering, fishing, and, until a few years ago, ship building an 
freighting, have absorbed the energies of local capitalists, and litt | 
attempt has been made to interest outside capital in any of our mine 
except those of gold and coal. The field, however, for mineral inves 1 
ment in the province is being recognized as in many respects super;- 1 
to that of other countries which have hitherto received so much alter 
tion from foreign investors, and the indications are that a short tin 
will see the enquiries and investments of the past few years large

Nova Scotia Copper Ores.



not in this repor 
and other mineral 
rer, be appropriate' 
een reached in the 
rgist ample supplie 
;s are being worke 
>osits are extensive 
varieties of building

anese, etc. In shor 
furnished by n atur 
ninerals; which it 
emain undevelope 

, ship building an. 
capitalists, and litt 
in any of our mine 
r, for mineral inves 
iny respects super 
eived so much alter 
are that a short tin 
st few years large

ipper ores in Nova Th
They have as ye I 

cal capital has pre I 
may, however, be 

I districts, unusually 
richer communities I 
al profitable mines

---------------------------■

is of copper, have I 
the outlook is now I 
king it.
es occur in the pre- I 
rge’s River, Chet;
ita.



toe

From

ai
i

i 860

was I

ally, 1
were

44
OCcUI

5, °

place:

of th
%A to alw

conta.
( hara

» sedim
I

27A
of the

3

k

(4

1 
t. 
M 
8

i proba 

i turba:

5
1)

20

1

8

A

5
2

1

c

0 
t 
M 
O 
9 
d

o 
%

c 
cd 

8

I whicl 

■ the o

It occ

.2
8 
0.
g
o
2

Ki

-4 Is 
15.7

I Cape

I 8,500

-54

75 m

iss

a prom: 
. the of

agree
I

TF



4

8

They certainly, in many respects, resemble the auriferous Cambrian 
: the Eastern Townships of Quebec, and knowledge gained in the

— 
o

THE GOLD MEASURES OF NOVA SCOTIA 
AND DEEP MINING.

From a Paper read by Mr- E. R. Faribault, B.A.Sc., before the Canadian 
Mining Institute.
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I'he gold measures of Nova Scotia became known about the year 
1860. The earliest discovery was followed by so many others, that it 
was believed that the whole of the province was auriferous. Gradu- 
ally, however, it became evident that the workable deposits of free gold 
were confined to the metamorphic rocks of the Atlantic coast, along 
which they form a continuous belt, from one end of the province to 
the other, a distance of some 260 miles, varying in width from 10 to 
75 miles.

They cover about half the superficies of the province, exclusive of 
Cape Breton Island, and their extent may be roughly estimated at 
8,500 square miles. < >f this area, probably 3,500 square miles are 
occupied by granitic masses, barren of gold, leaving an area of about 
5,0 square miles of gold measures.

The granite intersects the stratified gold-bearing rocks, in many 
places, in large masses or dykes, but for the most part it forms a 
prominent ridge, almost unbroken, from one end of the province to 
the other. Its intrusion took place at the close of the Silurian period, 
probably about Oriskany, and was accompanied and followed by dis
turbances, faults and much local metamorphism of the stratified rocks. 
It occurred after the folding of the gold measures and the deposition 
of the quartz veins ; for granite dykes and veins have been observed 
to always cut the interstratified quartz veins wherever they come in 
contact with them. The granite has thus no relation to the auriferous 
character of the veins, and need not again be referred to.

Although no well defined fossils have so far been found in the 
edimentary rocks constituting the gold measures, most geologists 

agree to classify them, provisionally, as Lower Cambrian.

g
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Nova Scotia gold-fields may prove of the greatest practical importance 
in prospecting for veins below the alluvial deposits of Quebec.

The gold-measures of Nova Scotia fall naturally into two well 
defined and distinct groups, viz., a lower or “quartzite group” and an 
upper or " slate group.”

The mapping of the eastern part of the province by the Geologi
cal Survey, places the thickness of the quartzite group, as far as denu
dation has exposed these rocks to view, at about three miles, and the 
thickness of the upper or slate group at about two miles, giving a total 
known thickness of strata of over five miles

The lower division or quartzite group is mostly composed of 
thick-bedded, bluish and greenish grey felspathic quartzite, locally 
named by miners " whin,” a term used in Scotland for an igneous rock 
or greenstone. Interstratified with the quartzite are numerous bands 
of slates, of different varieties and colors, from a fraction of a foot to 
several feet in thickness. The upper division or slate group is mostly 
composed, east of Halifax, of bluish-black slate, often graphitic and 
pyritous, rusty-weathering, with occasional layers of flinty quartzose 
rock. The lower part of this group is characterized by greenish, 
argillaceous and chloritic, soft slate, of but little thickness at the east 
end of the province, but increasing to a great thickness at the west end. 
A few layers of magnesian, siliceous limestone have also been noticed 
at different places, at the base of the group, overlying conformably the 
quartzite of the lower division. The line of division between the two 
groups is thus well defined by characteristic bands, which form valuable 
data to work out the sequence and structure of these rocks, at any 
point, with certainty.

The beds of quartzite and slate, forming the gold-measures, were 
originally deposited in the sea, and therefore horizontally. These 
horizontal beds were then subjected, during a long period of time, to 
forces that have produced prodigious results. A close study of the 
present structure of these rocks shows that they have been slowly 
moved by a powerful and uniform pressure, which has folded them 
into a series of huge, sharp undulations, roughly parallel with the sea 
coast. They have indeed been buckled, bent and folded to such a 
degree that they occupy only one-half of their former width, measure d 
at right angles to the strike.

Gold Measures of Nova Scotia and Deep 3 fini ng.
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Since these rocks were deposited and folded they have been 
under the unceasing influences that tend to level the hills and fill up 
the valleys, and, at more recent date, the greater part of the surface 
was subject to glacial erosion. Extensive denudation has worn away 
the folded measures to the present level. Some of the sharpest and 
highest folds have been truncated to a depth, as far as we know, of 
over eight miles, exposing at the surface a section of gold measures of 
over five miles in thickness.

The map (Fig. 2) is a reduction of map sheets published by the 
Geological Survey on the scale of one mile to one inch. It represents 
a portion of the gold-measures, thirty-five miles' wide and sixty miles 
long, east of Halifax, between Musquodoboit Harbor and Sherbrooke. 
The black lines show the anticlinal axes of eleven folds, into which the 
measures have been plicated; the narrow, dark shaded bands indicate 
remnants of the upper slate group, left undenuded along the deepest 
troughs or synclinal axes of the folds ; the other areas indicate the 
granite masses.

A diagram (Fig. 3), gives a section of thirty-five miles in length, 
drawn across the whole belt of the gold-measures, along the line of 
section A B in the plan (Fig. 2).

Below (Fig. 3) is given, for comparison, a diagrammatic section 
of the Bendigo gold fields of Australia, on a scale ten times as large as 
the one above. The heavy black lines indicate gold mines on four 
different anticlinals, worked on the line of section.

The amplitude of the folds, or the distance between the different 
main anticlinal axes in these two gold fields respectively, varies con
siderably. The Nova Scotia section of thirty-five miles gives eleven 
anticlines, or an average distance of three miles between each anticline, 
and a maximum distance of nearly five miles; while in Bendigo gold 
district, it ranges from 300 to 1,300 feet. So that in Nova Scotia the 
amplitude of the folds is nearly twenty times greater than in Bendigo.

The mapping of the gold-measures by the Geological Survey 
during the last fifteen years, has been extended, under my charge, as 
far west as Lunenburg. The study of the structure of these rocks, 
over that region, has afforded an opportunity of acquiring many im- 
[’ rtant facts and data by means of which gold mining may be carried

Gobi Mensures of Nova Scotia and Deep Mining.
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on with more confidence, under more exact conditions and with greater 
economy.

The most important feature disclosed, is that all the rich veins 
and the large bodies of low-grade quartz worked in Nova Scotia, with 
few exceptions, follow the lines of stratification, and occur at well 
defined points along the anticlinal axes of the folds.

It was during the progress of the slow folding of the measures, 
that the rich quartz veins and large saddle-lodes of quartz were formed, 
at favorable places, along the planes of bedding on the anticlinal domes 
of the folds.

Thus a thorough knowledge of the structure of the anticlinal 
folds becomes necessary, to locate the auriferous quartz deposits on 
the surface, and to develop them in depth.

In tracing the axes of the folds at the surface, the dip of the rocks 
is the chief guide. If the strata are found to dip towards each other, 
it is clear they form a synclinal axis or trough ; while, if they dip in 
opposite directions they form an anticlinal axis or ridge.

The rocks, on opposite sides of anticlinal axes, generally dip a 
angles varying between forty-five and ninety degrees from the horizon, 
seldom lower than forty-five degrees, and overturned dips are frequently 
noted.

The deviation of any bed from the horizontal, along the axial line, 
is its “pitch.’’ A longitudinal section, made east and west along the 
axis of an anticlinal fold, will show the strata and the fold to pitch 
either to the east or west, at low angles, seldom over thirty degrees 
from the horizon.

Owing to the pitch, the outcrop-edges of the beds, on each side 
of an anticline, are not parallel to the axial line ; if they converge 
towards the east, the anticlinal fold dips east, and if to the west, it 
dips to the west.

When the pitch inclines both ways from a central point, that point 
is the centre of an elliptical “ dome," and marks the position of one of 
ths most favorable points on the main anticlines for the occurrence of 
quartz veins.

The average distance between one dome and the next, along the 
same anticlinal axis, varies from ten to twenty-five miles.

Gold Measures of Nova Scotia and Deep Mining.
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in one case above) the base of the upper slate group.

i

34
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Halifax are here given, 
their strata below (and

Moose River............................................
Tangier ....................................................
Fifteen-mile Stream and Beaver Dam 
Lawrencetown........................................
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Goldenville, Harrigan Cove, Gold Lake and Forest 
Hill........... ........................................................

Waverley and Renfrew................................................
Mooseland, Killag, Liscomb Mill, Richardson, 

Lower Isaac’s Harbour, Wine Harbour and 
Montague........................................................

Ecum Secum, Middle Isaac’s Harbou, Cochran 
Hill, Lake Catcha and Oldham.................

Salmon River................................................................
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about 314 miles.
. “ 23, 
....  212 “
............... 2 “

Caribou at the base of the Slate group.
Stewiacke about 34 mile above the base of the Slate group.

There is no doubt that certain kinds of slate are more favourable 
to the segregation of gold than others, and that the prevalence or 
absence of the former, at certain horizons, will necessarily give zones 
of different richness.

The fact that important mines have already been worked at 
different horizons, from the top of the series to the bottom, is sufficient

It has been thought by some, that these domes were caused by 
gentle north ai d south undulations, crossing the sharp east and west

quartz in situ or in float, and the remaining 
proved.

The gold districts operated to the east of 
together with their horizon or the distance of

folds. Such does not, however, appear to be the case, generally, as it 
can clearly be seen by looking over the geological maps of the region, 
that the pitch at corresponding points on the various main anticlines is 
often quite different.

It will be seen that most, if not all, of the gold mining centres 
operated are situated on these domes.

Moreover, it has been observed that most of the anticlinal domes, 
upon which mines are not in operation, show indications of gold, and 
many will eventually prove to be important auriferous centres, only a 
few of them being without the structure necessary for the formation of 
quartz veins.

Of the twenty-one domes, in the region covered by this map (Fig. 
2), fourteen have been worked more or less, six have shown auriferous

Gold ATeasures of Nova Seotia and Deep Mining.
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proof that strata favourable to the formation of auriferous veins are 
met with throughout the whole thickness of the lower quartzite group, 
and perhaps also in the upper slate group, though apparently less 
frequently. This is an important fact with regard to deep mining on 
the domes of anticlines.

The manner in which the strata are bent over the axial lines is 
worthy of note. The strata in folding do not bend round a centre, to 
form circular curves, but their curves are more like parabolas, super- 
imposed upon one another. This is due to the immense lateral pres
sure which has compressed these beds, especially the slate bands, on 
either side of the fold, producing a thickening of the strata and open- 
ings between them on the apex of the folds.

In a certain thickness of sheets of paper or cloth, bent into an 
anticlinal fold, a “ slipping ” of the several layers on each other will 
take place ; the sides of the fold will be tightly compressed, while, on 
top, openings will be formed. In the same manner, in the folding of 
this great thickness of strata, the beds separated along the planes of 
stratification, and moved along these planes, the upper bed sliding 
upward on the lower inclined bed

This slipping is clearly proved by the striations and slickensides 
that are to be seen in most mines on opposite bedding planes, and by 
a certain thickness of crushed black slates or gouge between the walls.

Such movements naturally took place between strata, where the 
cohesion was slightest, and thus, we find quartz veins following layers 
of slate, especially when the slate is intercalated between thick beds 
of hard quartzite.

These slips may be considered as fault-fissures along bedding 
planes, and it is along these fissures that the quartz began to be 
deposited, and as, usually, these movements were very slow and inter
mittent and extended over the whole period of folding, the quartz was 
also deposited very slowly, usually in thin coatings accumulating one 
over the other, as the fissures widened, until veins of different thickness 
and extent were formed The quartz often holds minute scales of 
slate, peeled off the walls, and subsequently covered over by other 
layers of silica, giving a banded structure to the veins ; while the gold 
also often occurs in streaks parallel with the banded structure.

Gold Measures of Nova Scotia and Deep Mining.
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The large-scale plans made during the last two summers by the 
Geological Survey, including the most important districts to the east of 
Halifax, have brought to light important facts bearing on the relations 
of the structure of the anticlinal domes to the thickn .ss, extent and 
auriferous streaks of the quartz veins.

In the case of sharp anticlinal domes, such as those of Salmon 
River, Mooseland, the Richardson mine, Fifteen-mile Stream and 
others, where the dip of both legs of the anticline forms an angle of 
less than forty or forty-five degrees, large bodies of quartz, called 
" saddle reefs " in Victoria, are found to occur along the anticlinal 
axes, and to bend conformably with the bedding.

On the course of the anticlinal axes, the saddle reefs generally 
keep their size for a great distance, pitching with the strata both ways 
from the centre of the dome, and eventually pinch out at a certain 
limit, which may be called the limit of the formation of quartz on the 
axial line.

They also curve sharply and follow the strata on the north and 
south dips, but generally thin out much more rapidly on the legs than 
on the pitch. Many legs have been mined in Nova Scotia to the 
depth of several hundred feet, and the quartz has still been found of a 
fair width. In Bendigo, where the folds are, on an average, twenty 
times smaller than in Nova Scotia, the legs of quartz are said to very 
seldom extend to greater depth than one hundred feet below the cap 
of the saddle reefs; which would correspond proportionately to 2,000 
feet in Nova Scotia,

These saddle reefs in Bendigo are not only of great size and of 
remarkable persistence in length, but are also notable for recurring in 
depth, one below the other.

At the Lazarus mine Bendigo, there are from the surface to the 
2,200 foot level, no less than twenty-four of these saddle reefs, thirteen 
of which are auriferous to a payable degree, and some of great size.

At Bendigo, on the 31st Dec., 1897, six mines were worked over 
3,000 feet in depth, and twelve over 2,700 feet; the deepest, the 
Landell’s 180 mine, was down 3,352 feet, and these were all worked 
on anticlinal folds.

No operation has yet been carried to any depth, through the

Gold Measures of Nova Scotia and Deep Mining.
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arch-core of the folds in Nova Scotia, but the important developments 
done along the anticlinal axes at Salmon River, the Richardson mine, 
Waverley, Oldham and Mooseland, should be sufficient to convince 
the most skeptical, that quartz saddle reefs and legs may be found 
underneath one another, to even a greater depth than in Bendigo.

The Montreal-London Gold and Silver Development Co., largely 
composed of Montreal capitalists, which acquired lately the Dufferin 
mine at Salmon River, is at present sinking on the dome of the anti
clinal fold a vertical shaft, with cross-cuts and levels, which has reached 
a depth of over 300 feet. I am glad to call the attention of the 
meeting to this development, which may be considered the first im
portant step in the introduction of a new system of mining, and will, 
no doubt, be the inauguration of a new era of extensive and permanent 
deep mining in Nova Scotia.

Few reliable data can be obtained regarding the relative richness 
of the different parts of the saddle reefs and legs on a sharp fold, but 
many veins, worked on the apex of the fold, such as the Richardson 
lead at Isaac’s Harbor, the Dufferin lodes at Salmon River, and the 
Bismarck lead at Mooseland, show that the vein is richer or can be 
worked with more profit on the saddle than on the legs.

In the case of a broad fold, when the angle formed by the dips 
on both sides of the anticline is over forty-five degrees, the veins do 
not acquire any great development along the axial lines, and the 
enlargements are found rather at a certain distance from the axis.

The thickness of the strata denuded, chiefly since the foldir g. has 
already been shown to be very great, reaching on some anticlines eight 
miles. This superincumbent mass of rock exerted a powerful pressure 
which has to be taken into account in the folding process. It is 
evident, that in the sharp folds this pressure has been completely over- 
come by the lateral pressure, but it has had undoubtedly much influence 
on the shape of the broad folds and the development of quartz.

This pressure accounts, no doubt, for the fact that large veins are 
seldom found between strata dipping at lower angles than forty or 
fifty degrees.

Moreover, on a broad fold, at the surface, important veins are 
found only at a certain distance from the anticlinal axis, and within a

Gold 3fensures of Nova Scotia and Deep Mining.
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; limited zone of strata, A B varying between 200 and 1,000 feet. That 
is to say, quartz veins were formed on a part C I) of the fold, where 
the combined forces of the lateral and of the downward pressure have 
determined the greatest strain and have produced most sliding and 
fissures. The outer limit of the zone A, corresponds generally to a 
point at which the strata begin to dip at an angle which remains con- 
stant for some distance.

Likewise, in depth, quartz veins were formed on that part of the 
fold which was subjected to the same conditions, and is similarly 
situated. As the structure of a fold will not change much for some 
distance in depth, the extreme limits C D of the zone of quarz veins 
will be found at about the same distances from the anticlinal axis of 
the fold, that is to say, parallel with the axial line E F.

If the fold gets sharper in depth, the zone of quartz veins will 
approach the axial lines E F downward, and if it gets broader, the 
zone will recede from the axial line. The distance B E of the zone of 
quartz veins varies considerably in the different districts according to 
the flatness of the fold. The axial line E F may also coincide with 
B I), in a sharper fold, and in a still sharper fold it may come half way 
between A and B, and we have then the typical saddle-reef fold.

Again, at the surface, in the same district, as at Goldenville, the 
fold may be sharper at one end and broader towards the other end, 
and in that case the zone of quartz veins will recede from the anticlinal 
axis, towards the broader end.

The quartz veins are sometimes very numerous on both sides of 
the anticlinal domes. On the Goldenville anticlinal dome, where 
developments have, perhaps, been more extensive than in any other 
districts in the province, some fifty-five different veins have been worked 
or uncovered, in a width of strata of 1,300 feet on the north side of 
the anticline, dipping north at forty-three degrees, and some fifty veins 
in a width of 500 feet on the south vertical dip of the anticline.

They extend in many cases on the surface for thousands of feet 
and they have been mined to depths of 700 feet in their vertical 
extension.

The thickness of the veins varies considerably. The saddle-reef 
deposits are by far the heaviest bodies ; those worked at Salmon River.

Gold Measures oj Nova Scotia and Deep Mining.
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Richardson and Mooseland mines attaining fifteen to twenty five feet 
in thickness, and others not operated, at Fifteen-mile Stream, Cameron 
dam, &c., are probably larger.

The veins along the legs of the folds are much smaller, averaging 
from four inches to one foot, but often larger.

Many quartz veins are also found cutting the stratification at 
various angles ; some are of great thickness, many are auriferous, and 
a few have been operated with notable profits. They are of later 
origin generally, than the interstratified veins, and some of them may 
be roughly contemporaneous with the intrusion of granite. Their 
richness is generally influenced by the nature of the adjacent strata.

In the interstratified veins the gold is sometimes distributed uni
formly over considerable areas ; usually, however, it is more or less 
concentrated within certain limits, leaving spaces on each side, com
paratively barren. These enrichments are known as pay-streaks, and 
have hitherto been the principal source of the gold production.

Most pay-streaks are well defined enrichments of twenty to sixty 
feet in breadth, often accompanied by enlargement in the size of the 
vein. They dip at low, constant angles, parallel generally with the 
well defined lines of schistosity of the rocks, and often with striations 
and corrugations on the walls, giving the veins a crumpled structure, 
locally called " barrel-quartz.”

These corrugations and crumplings are more pronounced in the 
slate and quartz, and owe their origin to the sliding of thick beds of 
quartzite over one another, between which the softer bands curve and 
buckle in a wonderful manner. The pay-streaks lie at right angles to 
the sliding movement, that is to say, approximately parallel to the 
anticlinal axis.

Many of the pay-streaks have been proved very rich and some 
have been traced from the surface along a gentle incline for as much 
as i,800 feet, with extraordinary uniformity. In many instances, two 
or three pay-streaks have been determined in the same vein lying par
allel under one another for some distance. This mode of occurrence 
is necessarily limited to the portion of that vein situated in the pay
zone.

The laws governing the position and extent of the pay-ground or

Gohl Measures of Nova Scotia and Deep A fini ng.
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"
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portions of veins included within certain limits, along a plane G G, 
parallel with the axis E F, and that to depths practically unlimited.

This problem will, I am sure, prove interesting to mining engi
neers, and it only awaits their skill and knowledge to be put in practical 
operation and place the Nova Scotia gold-fieids among the most 
productive in the world.

which does not come to the surface B, may also be found payable 
that pay zone G'.

The problem then oonsists of developing a zone of pay-ground
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$ 2
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00
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o

5
A
6 •
20

pay-streaks are intimately connected with the structure of the anticlinal 
folds and are similar to those already laid down for the position and 
extent of the zones of quartz veins. The data necessary to explain 
their many peculiarities in the different gold districts are difficult to 
obtain with any degree of precision, as few plans or records have been 
kept or are obtainable. As a general rule, the best pay ground, in 
most districts, is situated at about the middle of the zone of quartz 
veins A B, where fissures with angular veins are most numerous. 
These small angular veins or " angulars " which run into the walls at 
different angles, and sometimes connect one vein with the next, play 
an important part in the concentration or segregation of gold from the 
adjacent auriferous rocks, and, causing an enrichment or impoverish
ment of the main veins, they are well called locally " feeders ” or 
“ robbers.”

In depth also, the zone of pay-ground G G. should be situated at 
about the middle of the zone of quartz veins G, parallel with the axial 
line E F.

It will then be readily understood, that one individual vein, if it 
cannot hold gold in paying quantity to a great depth, may neverthe
less. be sufficiently rich to be worked with profit for a great length 
along certain lines parallel with the anticlinal axis ; that a vein barren 
at the surface B may be rich in depth in the pay-zone, and that a vein

Gold Measures of Nova Scotia and Deep Alining.
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