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SEVENTEENTH YEAR OF PUBLICATION

'~ /~$Establis hed 1882
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+ MINING MACHINERY . . . . .

DUPLEX AIR COMPRESSORS

STRAIGHT LUNE COMPRESSORS‡
ROCK DRILLS.

++
+ R. Canadian Rand Drill Company

+O MONTREAL.

INCERSLLKEDSEONT
SRUBBER GOODS for MINING PURPOSESMANUPACTURED BYTHE CUTTA PERCHA AND RUBBER MFC. 00. LTOiT

OFFicE 61& 63 FRONT S« WEST TORONTO. F ACTORIE S AT PA RKDA L E
Steam & Air Hose, Rubber Bum pers and S.rings, Fire Hose, Pul'ey Covering, Rubber Clothin - &Boors

INCERSOLL-STERCEANT

ForA...A.

Tunnels, Mines
and Quarries.RO KD IL
STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS
Stone Channelling Machines,, Coal Mining Machines, and Complete

Plants of Mining Tunnelling and Quarrying Machinery.

JAMES 000PER MAN'yF'yG 00. L.imited
299 ST. JAMES STREET, MONTREAL.

BRANCH OFFICES: ROSSLAND, B.C.ý RAT PORTAGE, ON1 . HALIFAX, N.S.
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FRIED. KRUPP GRUSONWERKj
-Magdeburg-EBuckau (Gerray) .

MINING MACHINERY
ORE CRISHINC: AMALCAMATION:

Stone Breakers of specially strong construc- Amalgamation Tables and Pans, Larslo's Gold
tion, Roller Mills, Chilian Mills. Amalgamators, Settlers, etc.

BALL MILLS SEPARATION and CONCENTRATION
for dry and wet crushing, more than 1,800 at Separators, Exhaustors, Hydraulic Classifiers,

5e do ~work. Percussion Tables, jiggers, Rotating Round

STAMP BATTERIES Tables.

*'Shoes and Dies of Krupp's Special Steel. LEACHING PLANT.

Complete Gold Ore Dressing Plant
a. For treating by the Wet Method with Stamp llatteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leaching.

COAL WASHING PLANT .
Large Testing Station for Crushing and Dressing Ores at the Works.

For Canada: JAS. W. PYKE & Co., 35 St. Francois Xaxier Street, MONTREAL.
Age ntS For the United States :. THOS. PROSSER & SON, 15 Gold Street, NEW YORK.

4 Ag nts:For Mexico: PABLO BERGNER, Apartado 54Q, MEXICO.
For týouth Africa:- UNITED ENGINEERING CO., Ltd., P.O. Box 108-,2, JOHANNESBURG, S.A.R.

WAKEFIELD, ENGLAND.IOR flEREIGEO. CRADOCK & O.
Original Manufacturers and Introducers of Lang's Patent.

WINN & HOLLAND - - Montreal
Sole Agents for Canada.

THE WM. HAMILTON MANUFACTURING CO. Limited
ENGINEERS AND BUILDERS

e.
- e...

- e...MODERN MINING AND
e...
e... e...e.
e... e...

e...MILLING MACHINERY....
*4e* e...

GYRATING
VANNER

SHAKES LIKE A PAN.

SEND FOR SPECIAL CIRCULAR.

Peterborough, Ont. oR

CONTRACTORS FOR THE DESIGN
AND CONSTRUCTION OF COMPLETE
STAMP MILLS, CONCENTRATION,
CHLORINATION, CYANIDE and
SMELTER EQUIPMENTS.

Vn.cuet r,».C

Vancouver, B.D.
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Nova Scotia Steel Co. Ltd.
1lammered and Rolled Steel for Mlning Purposts.%*

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel
Screen Bars, Forged Steel Stamper Shoes and Dies, Blued
Machinery Steel »' to 34 " Diameter, Steel Tub Axles Cut to
Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick
Steel, Draw Bar Steel, Forgings of all kinds, Bright Compressed
Shafting Y8' to 5" true to,. part of One I

A FULL STOCK OF MILD FLAT, RIVET-
ROUND and ANGLE STEELS ALWAYS ON
HAND.,*.*SPECIAL ATTENTION PAID TO
MINERS' REQUIREMENTS.AAAAAAA.AAAA
*.*CORRESPONDENCE SOLICITED.1*.>..A.

Works and Office: NEW GLASGOW, N. S.
THOS. FIRTH & SONS, Ltd., Sheffield,

Tool Steel and Rock Drill Steel
AL.WAYS CARRIED IN STOCK.

SHES AND DIES.
H. W. DeCOURTENAY

4d7k-r>r. AuLJ.. STrnEmE
Agents for Canada. a

CAMS, TAPPETS, BOSSES, ROLL

SHLLS, CROSHER PLAIES.

M ONTREAL.

Adamantine Shoes and Dies and Chrome Cast Steel.
THE CANDA PATENT SELF-LOCKING CAM.

TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.
These castings are extensively used in ail the Mining States and Territories throughout the World. Guaranteed to prove

betteand cheaper than any others. Orders solicited subject to above conditions. When ordering send sketch with exactdimen-
sions. Send for Illustrated Catalogue to

CHROME STEEL WORKS,
KENT AVENUE. KEAP BROOKLYN, N.Y., U.S.A.AN, DOOPER STREETS. 

CN da Cam.
C. P. HALIGIAN, pIsidlt RF.e~ CANDA, Vc-Pmzi*deaL C. J. CANDA, V"o-PresidOnt F. MORA CANDA, Secreary. T. 1. JONES, Treassur.r

SFHOESAND
DIES..

of SUPERIOR quality and at
prices 20 to 30 p. c. lower than
any other maker.

...FURNISHED BY...

ARTHUR KOPPEL,
66 Broad St., N.Y. City.

WRITE FOR PARTICULARS.

MINING
CARS OF EVERY

DESCRIPTION.

PORTABLE RAILWAYS,
Rolling Stock, Railway Outfits for
Mines of every description.
Export Work a specialty.

ARTHUR KOPPEL,
66 Broad St., N.Y. City.

SEND FOR CATALOGUES AND ESTIMATES.

RMMý
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The DOlYINION RADIATOR GO.
DEALERS

IN THE MOST COMPLETE'LINE 0F

Steamfitters

imited
' SeatSpecialties

Stafford Steam and
Radiators

Hot Water

Steam Traps, Separators

Wrought Iron Pipe

Cast and Malleable Fittings

Also Galvanized Pipe and Fittings

Brass and Iron Body Valves, Etc.

Boilers for Steam and Water.

HEAD OFFICE AND WORKS:

340 to 376. Dufferin Street TORONTO, ONT.

"DAW" ROOK D
lighest Award international Exhibition Mining and Metallurgy, London, 1890.

Highest Award and Medal, World's Fair, Chicago, 1893.

Patent Quarry Bars and Tripods.

Estimates for
Rock Boring

and=I

Improved Tunnel oluns.

lLL.

Steam and Air Rose.

General Mining
Machinery on
Application.

Z .ATNTEES ANCD MAN U FACTJRERS:

Z. DAW, 11,(
;ueen Victoria
London, E.C.

St.,

Registered Telegraphie Address: "GULDNES, LONDON."
A 1, A B C, and Moreing and Neil's Codes used.

ALSO SOLE MAKERS OF THE

"DAW " AIR COMPRESSING ENGINES.

TH

A. &

EO 

RO
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BROTH ERS,
15 BELLS LANE, QUEBEC.

Lumber, Asbestos,1
Chromic Iron.

lills at River Ouelle, Lyster, Kingsburg, Pabos, Cedar Hall.

Asbestos,-Crude, Fibreized and Paper Stock Hampden
fine, Thetford.

Chromic Iron Nine,-Black Lake.

REDDAWAY'S PATENT

Specially Adapted for Heavy Drives in Damp or
Exposed Places, in Mines, Saw Mills,

Paper and Pulp Mills, Etc.

CHEAPER, LIGHTER, MORE PLIABLE and

MORE DURABLE THAN DOUBLE LEATHER

W. A. FLEMING, Sole Agent for Canada
27 St. Francois Xavier Street, Montreal

Victoria Chambers, Ottawa.

WATER WHEELS
UAMON and ADAPTED TO ALL HEADS FRON
CASCADE 3 Feet to 2000 Feet.

Specially designed and adapted to

MININGIRRIGATING ELECTRIC
Power purposes. Suring a blgh guaranteed percentae
and great steadinesuofmotion unde arable loads. Au
unequaled concentration of power and an unprecedented
high velocity.Their quickly operating balancedgate,
affords prompt and fine regulation by go ernor eSatisfa-

* tion guaranteed whero others fail. Vrite for pamphlet
of either wheel, stating your Head pressure and your wants.

JAMES LEFFEL & CO., Springfield, Ohio, U.S. A.

SADLER & HAIWORTH
MANUFACTURERS 0F

OAK TANNED
LEATHER BELTING...

MONTREAL and
TORONTO.

THE ROYAL
ELECTRIC

MONTREAL
TORONTO

MANUFACTURERS
OF

HIGH CLASS

ELECTRICAL

APPARATUS

LIGHT
FOR

HEAT

1000 K.W.8.K.C. Two-phase Direct Conneoted Cenerator
Installed for CATARACT POWER CO., Hamilton.

COAST

GEO.
AGENTS:

C. HINTON & CO.
VANCOUVER.

KING

coU

POWER

VICTORIA.
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D A NR LLS PROSPECTING MINERAL LANOS
9 1NMost Accurate and Most Economical Prospecting Drill Made.

The Government of the Province of Ontario purchased in August, 1894, a Sullivan Diamond Drill, Capacity 15oo ft.
The Government of the Province of New Brunswick in February, 1897, purchased a duplicate of the Ontario Drill.

Drills of all capacities, operated by hand or horse power, steam, compressed air or electricity, for sale by
KNIGHT & STONE, N. W. Agents.

ROSSLAND, B. C.
SPOKANE, WASH.

CONTRACTORS FOR PROSPECTINO MINERAL IAIDS VITI THE DIAMOND-DILL.

SULLIVAN MACHINERY COfIPANY,
54 North CliOtoO Street,

CHICAGO, ILL.

"Black Diamond" Steel
rOsi MUNING DRILLS AND
ALL .THEk PURPOSES

IF YOUR DEALER DOES NOT CARRY IT, WRITE

PARK STEEL COMPANY
337 ST. PAUL ST., MONTREAL, QUE.

VENTILATING.
EXHAUST andB
PRESSURE _._._.BLOW ERS

WRITE FOR PRICES AND PARTICULARS.

McEAHREN HEATING AND VENTILATINU CO.
RSemoval of efuse Fo Ai etc. QforS d a • Steel Presure Blower for

Remoal f Reuse Foi Ai, ec. Q it, O nt, c a léa ia.blowing Cupola and Forge Fires

PATENTS The Toronto Patent Agency,Liumited
_________________CAPITlAL- - - - - $25,Ooo.OO.

The only Incorporated Joint Stock Company in Canada doing a general Patent Agency business.

Write for TermsHE TnONTf DATENT AGEN HEAD OFFICE-79, 80,81,82 Confederation Life
tof ThET pr N aiiei Ca tene. CBuilding, TORONTO, CANADA.

Branch offies8 In ail the principal towns and cilleit In Canada and the UnlLed States. Correspondent. In England and on the continent.

llock CDiamond Drilis
uExtract Cores givingex•act information of all strata penetrated,

and furnish Samples for Assaying.

THEY FURNISH ABSOLUTELY CORRECT LOS OF HOLES.
FIFTEEN STYLES AND SIZES.

Surface and Underground, 350 ft. to 6,ooo ft. in depth.

Hand Power, Horse Power, Steam, Air, and Electricity. We make a
Hand Power Drill that will bore 350 ft. deep and sell it for $350.

SMALL PORTABLE HOISTS,
MINE VENTILATORS

LARGE HOISTING PLANTS,
GENERAL MINING MACHINERYand

"DE LVE R" Dimmond1
MOLE, 2,500 rr. DEEF.
Cafte. 2 IN. DIAMErTER.

Drill M. C. BULLOCK MFG. CO.
1177 \W. LAKE STREET, CHICAGO, U. S. A.
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RICE LEWIS & SON, Limited
ARTHUR B. LEE, President. O NTO A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels
Wire Rope and Cables
Chain

Dynamite
Powder
Detonators

Fuse
Bar Iron
Steel

DRILL STEEL in long and short lengths.

HARDWARE, STEAM AND COMPRESSED AIR HOSE,
VALVES, PIPE, FITTINGS, ETC.

TH E BUCYRUS COMPANY
DESIGNERS AND BUILDERS OF

Dredges, Steam Shovels, Excav ting Machinery. Steam, Electrie and
Locomotive Cranes. Centrifugal Pumps, with Simple, Compound or

Triple Expansion Engines. Pile Drivers, Wrecking Cars, Placer Mining Machines,

South Milwaukee, Wisconsin.

UP-TO-DATE
JE F FMINE EQUIPMENTS.

Coal Mining MachinePy and
Coal Handling Machinery

MINEiS E&xArMIX. ESTIMATES FURNISHED.

The JeffreyMnfgfJcol
NEW YOK CUTB. mySustCANCOAL CUTTERS. 4 1 Dey StreetCou b s

CENTURY BELT CONVEYORS
FOR HANDLING

COAL, ASHES, SAND, GRAVEL, ORES,
STONES, tc. Etc.

Ohio, U.S.A.
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OVERFLOW
FOR PRICES OF

T. J. C. INJECTORS
-AND-

SIGHT-FEED LUBRICATORS
Write

to

the

st.W.

R. WILLIAMS & eO.
Write for Quotations on Mining and Quarrying Machinery, Engines, Boilers,

Pumps, Ore Breakers and Machinery Supplies of all Kinds-Immense Stock.

St. JAMES STREET, MONTREAL, QUE.

S hoI of PîacticaI SicI, TOO
#8 ESTABLISHED 1878.

UNIVERSITY OF TORONTO.

This School is equipped and supported entirely by the Province of
Ontario and gives instruction in the following departments:

i-CIVIL ENGINEERING
2-MINING ENGINEERING

3 -MECHANICAL & ELECTRICAL ENGINEERING

4-ARCHITECTURE
5-ANALYTICAL AND APPLIED CHEMISTRY

Special Attention is directed to the Facilities possessed by the School
for-giving Instruction in Mining Engineering. Practical Instruc-
tion is given in Drawing and Surveying, and in the following
Laboratories:

1-CHEMICAL

2-ASSAYING
3 -MILLING

4 -STEAM
5-METROLOGIC

6-ELECTRICAL
7-TESTING

The School also has good collection: if Minerals, Rocks and Fossils.
Special Students will be received as well as those taking regular courses.

FOR FULL INFORMATION SEE CALENDAR.

L. B. STEWART, Secretary.

MACtJINERY DEPOT.

A.

345-347

AFFILIATED TO THE

77,
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RED CROWN
Is used by all large Transportation
Companies and Livery Stables.

AXLE GREASE
THE STANDARD FOR QUALITY.

It has no Equal, and is sold by all

First Class Dealers.

... MANUFACTURED ONLY BY...

THE IMPERIAL OIL CO. LIMITED

GAT ES ARE EQUIPPED
Mà,,fllimi lh h+l Ma rnti Ca nt I Mil

IRON
ll with itsq

i iurnis t me eIi r o im ern emen, i! ALLA

entire outfit, from Rock Crushers to the last
small section of Machinery, from our own

%6 UA LNManufactory.
We have associated with us the foremost specialists of the day, and

have every known facility for designing and completely fitting the
Cement Plant.

FOR SPECIAL CATALOGUE ADDRESS, DEPARTMENT "5,"

GATESOROAG 
, N UGAIE IRN WOKS,650 ELSTON AVENUE,

E
-CAMMET

The Most
CONCENTRATOR

Recently Developed and Scientifically Designed
Concentrator on the Market.

THOROUGHLY PROTECTED Price, Complete with
BY STRONG PATENTS. Ail Attachmentsg . , 4

See this Head. Motion ?
It's built to Run and Stay Running.
Three Adjustments.-It's built like
an Engine.-Large Bearings.
Minimum amount of Wear.

SOLE MANUFACTURERS

DENVER ENGINEERING WORKS
DENVER, COLORADO, U. S. A.

THI
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Head Office: 65 FRONT ST. WEST, TORONTO, ONT.

BRANCH OFFICES AND WAREROOMS:

1802 Notre Dame St.

138 Hollis Street -

- - - MONTREAL

- - - HALIFAX

Main Street -

Granville Street

- - - - WINNIPEG

- - - - VANCOUVER

NELSON, B.C.

FACTORIES: PETEREBOROUGH, ONT.

10 H.P. INDUCTION -MO1'OR.

INDUCTION
SPECIALLY ADAPTED FOR DRIVING

PUMPS,
COMPRESSORS,

HOISTS,

VENTILATORS,
STAMPS,

COAL CUTTERS, Etc.
W-Send for lllustrated Catalogues of Electric Mining Apparatus.

MOTORS

THE CANADIAN MINING REVIEW.viii
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CHOOL OF MINING,
KINGSTON, ONTARIO.

The Following Courses are offered -

tA1?ý

~1

The School is provided with well equipped Laboratories for the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-
ing, Chlorinating, Cyaniding, etc., can be studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO-'

Dr. W9 L. GOODWIN,
DIRECTOR

SCHOOL OF MINING, KINGSTON, ONTARIO

s

i--Three Years' Course for a Diploma in
(A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2-Four Years' Course for a Degree in
(A) Mining Engineering.
(B)» Chemistry and Mineralogy.
(C) Mineralogy and Geology.

3-Post-Graduate Course for the Degree of
Doctor of Science (D.Sc.)
For further information see the calendar of Queen's University.

4-Prospectors' Course.
The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Intruction beginning
January 9th, 1900, and continuing eight weeks.

Next Session begins October 2nd,
.... 1899 ...
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PROVINCE OF NOVA SCOTIA.

[oases for lInos of Uold, Silver, aoal, Iron, Copper, Lead, Tin

PRECIOUS STONES.

TITLES GIVEN DIRECT FROf THE CROWN, ROYALTIES AND RENTALS IODERATE.

GOLD AND SILVER.
Par the prwoviions af chap. 1, Acts of Iles, of Mines and Minerais, Licenses

re ised for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in aren ofi 5o by 25o feet, any number of which up to one
hundred can be included in one License, provided that the length of the block does
cat exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.oa per ares. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

Licenses are issued to owners of quarts crushing mills who are required to pay

Royalty on al the Gold they extract at the rate of two per cent.c a smelted uo&*
valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissione
of Public Works and Mines each week day from 1o a.m. to 4 p.m., except Saturday,
when the hours are from io to . Licenses are issued in the order of applicatio.
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every x5 miles from Halifaz in whih to make application ai
the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.
Licenses to search for eighteen months are issued, at a cost of thirty dollars, for

ainerals other than Gold and Silver, out of which areas can be selected for mining
ander lease. These leases are for four renewable terms ai twenty years each. The
ot for the firit year is fifty dollars, and an annual rentai of thirty dollars secures
each lease from liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.
U11 titles, transfers, etc., of minerais are registered by the Mines Department for a
mominal fee, and provision is made for lessees and licensees whereby they can acquire
promptly either by arrangement with the owner or by arbitration ail land required for
their mining works.

The Government ns a security for the payment of royalties, makes the royalties
&W lien on the plant ad fAtures of the mine.

The unusually generous conditions under which the Government of Nova Scotis
grants its minerals have introduced many outside capitalists, who have always stated
that the Mining laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are: Copper, four cents on every unit;
Lead, two cents upon every unit; Iron, five cents on every ton; Tin and Precious
Stones; Gie per cent.; Coal, 1o cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and
varies in width fro io to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good roadsandaccessible atall points by water. • Coal is
known in the Counties of Cumberland, Calchester, Pictou and Antigonish, and as
numerous points in the Island of Cape Breton. The ores of Iron, Copper, etc., are
met at numerous points, &an are being rapidly secured by minera and investora.

Copi of the Mining Law and any information can be had on application to

THE HON. 0. E. OHURCH,
Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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OL1D SYDNEY COI

S. CUNARD & CO., lialifax, N. S.

~L.I

Shipping, Commission and Coal Merchants, Agents for
Allan, Cunard, White Star, American, Red Star, Hill,

Atlantic Transport, Compagnie Generale Trans-
Atlantique Lines of Steamers; also

General Mining Association, Ltd.
COLLIERY, SYDNEY MINES, C. B.

Liverpool, Glasgow, French and Anstrian Underwriters.
CONSUL<AR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH

SPRINGHILL COAL.

THE CUMBERLAND RAILWAY & COAL COMPANY
Are prepared to deliver this well known Steam

Coal at all points on the lines of G.T.R.,
C. P. R. and I. C. Railways.

HEAD OFFICE: |07 ST. JAMES STREET, MONTREAL.
Address: P. O. BOX 396.

DRUMMOND COAL.

THE INTERBCLONIAL COAL MININ CO. LIMITI
CHARLES FERGIE, Vice-Pres. and Manager.
WM. J. NELSON, Secretary-Treasurer.

Drummond Colliery, Westville, Nova Scotia.
CHAS. FERGIE, M.E.. Manager.

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE
At Pictou Harbour and Intercolonial Ry.

HEAD OFFICE: IIONTREAL.

Victoria,
Dominion,

Gowrie,

International,
Bridgeport,

Caledonia,
and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

OF2HIHSTCOLSOUALITIES
Carefully prepared for Market by Improved Appliances, either

F.O.B. or Delivered.

It is also prepared to enter into Contracts with
Consumers covering a term of years.

Its facilities for supplying Bunker Coal with

promptness is unequalled.

APPLICATION FOR PRICES, ETC., TO BE MADE TO

J. S. McLENNAN, Treasurer,
95 MILK ST., BOSTON, MASS

HIRAM DONKIN, Resident Manager, Glace Bay, Cape Breton.
M. R. MORROW, - - - - 50 Bedford Row, Halifax.

KINGMAN & CO., - - Custom House Square, Montreal.

HARVEY & OUTERBRIDGE, Produce Exchange Building, New
York, Sole Agents for New York and for Export

DOMINION
COAL

COMPANY
OWNERS 0F THE

THE CANADIAN MINING REVIEW. xi •



xii THE CANADIAN MINING REVIEW.

ESTABLISHED 1864. THE BEST EQUIPPED SHOP IN CANADA.

HOISTING and HAULAGE IENGINES
Of Improved Design and Construction. Strong and Efficient. Best in the Market.

MINING MACHINERY
ROCK AND ORE BREAKERS, CRUSHING ROLLS, ORE

WASHERS, MINE CARS, SCREWS AND ELEVATORS.

Every Kind and Size of Engines and Boilers. Pumping Engines of a1t

Types. Rotary Saw Mill Machinery. Best Builders in Canada of Dredges,

Derricks, Steam Shovels and other Contractor and Quarrymen's Machinery.

STOVE.S OF ALL KINDS.

Ship Builders, Marine Engines and Boilers.

SU- If you want any New Machinery or something Special send us your specification-

then rely to get what you want. We employ 4oo Hands. Write us for Prices.

Carrier Laine & Co.
LEVIS, QUEBEe.

263St.jospbStret, Quebec.-BRANCH OFFICES-145 St. 3aiues Street, mouttreal.

HIGH CLASS TOOLS
Miners, Contractors, Quarrymen and Agriculturalists

OF ALL PATTERNS AND FOR ALL MARKETS.

*

*

*
*

SPECIAL TOUCH MINERS DRILL STEEL.

PickbaShovels, Forks, Hoes, Axes, Hammers, Wedges, Files, Crow-
bars, Etc. Hand and Power Boring Machines for ail kinds of

Rock and Coal. Special Tough Drill Steel.

DISINTEGRATING AND SCREENING MACHINERY for ail materials.

THE HARDY PATENT PICE O'Y, Ltd.
SHEFFIEILD, ENGLUAND.

J. Bertram & Sons
Canada Tool Works,

DUNIDAS, ONT.
Builders of Iron

WORKING MACHINERY
.... FOR....

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,

CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST lN CANADA.

OUR LINE OF

Mp\CHINE TOOLS
WILL SUPPLY A SHOP COMPLETE.

MONTREAL
.. STORE:32 St. JAMES STREET.

B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C.

Full Information obtained at the Above Addresses. Write for Prices.
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CÂLEDONIÂN IRON WORKS
JOHN MoDOUGALL,

BOl LER
- MONTREAL, OUE,S TANKS AND

WROUGHT. RON
WORKS . 1mC

HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS, HANGERS

IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS
IN CANADA FOR WORTHINGTON PUMPS

Meters, Etc., Rife Hydraulic Engines and The New York
Filter Manufacturing Company.

PUMPS and PUMPING
MACHINERY

CABLEGRAMS: "EVANS, WOLVERHAMPTON." PLEASE APPLY FOR CATALOGUE No. I0A.

THE LARGEST MAKERS OF

I N T HEPUMPSWORLD
TRADE MARK

OVER

LONDON OFFICE:
16 Union Court, >s

EbLld Broad Street, E.C.

C6
E

12,000
PUMPS

IN STOCK
AND

Fn .62 G rif" Fig.598 "Cornsh 'Steam Pump RES Fig.'-° CornIsh Steam Pump

Iklg Pump. for Bolier Foodlng, etc. I or eneal urpses

JOSEPH EVANS & SON
CUL WELLENGLAND

WRSWO LVERqHAMPTONENLD

ELA

0

cs
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John E. Hardman,S.B.
CONSULTING
MINING ENGINEER,

Roon 2,
Windsor Hotel. plontrea1, (Que.1

20 Years' Experience in the Mining and Redue-
tion of Gold, Silver, Lead and Copper.

13 Years as a Speclalist in Gold Mining and
Milling.

ERNST A. SJOSTEOT, M.E.
Metallurgical Engineer and Assayer.

Graduate School of Mines, Stockholm.

WM. HAMILTON MERRITT, FGS.
Associate Royal School of Mines, &c.

Mining Zngineer and Metallurgist
Will report on Mines and Mineral Properties.

ADDRESS:

15 TORONTO ST., TORONTO, ONT.

EDWARD C. HALL, S.B.
Graduate of Mass. Institute of Technology.

Mechanical and MiningEngineer
REPORTS ON
MINING PROPERTIES

Twenty-une years experience as (hemist and Manager of Iron and
Stee Wors. 1Contractor for all kinds of Mining and Development

Assaying of ores, metals, fuels and furnace products.
Consultation refurnace charges and cupola mixtures.
Designlng and constn. of roastsng kilns and gas producers, etc.
Reports on mines and processes.

210 or 214 St. James St., MONTREAL.
Cable and Telegraph address:-" Sjostedt, Montreal."

MONTREAL TESTING LABORATORY.

MILTON L HERSEY, M.A.SC.McGiIl
CONSULTING CHEMIST Or THE

CANADIAN PAcIrIc RAILWAY COMPANY.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS0-FORES
ANA LYSES of all materials made with greatest accuracy.
SA M PLES BY MAI L-' cent - er 4 ozs.; limit 24 Ozs.
INSTRUCTION IN ASSAYING, Etc., to Prospectors

and others.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD,
Assayer and Mining Geologist,

112 St. Francois-Xavier St., MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace Pro-
ducts, Waters, etc. Mines and Mining Properties
examined and valued.

J. W. TYRRELL, C.E., O. & D.L.S.
Man. Con. Soc. C. E.

W. B. FORD, C.E., O. L.S.

TYRRELL & FORD
Civil and Mining Engineers, Assayers.

Ontario and Dominion Land Surveyors.

42 JAMES STREET
W EST HAMILTON, ONT.

J. W. EVANS
CIVIL AND MININC ENCINEER
AND ASSAYER.

SUDBURY, ONTARIO, CANADA
Mining properties and mines examined and reported on.
Assays and analyses made of ores, minerals and metals.

Specialty-NICKEL.

J. H. CHEWETT,B.A.Sc.
(Honor Graduate in Applied Science, Toronto Universty)

Assoo. Men. Can. Soc. C.E.

Mining Engineer
Consultation. Reports. Developnment.

87 YORK ST., ROSSIN BLOCK, TORONTO.

DIVIDEND PAYING
Mining Stocks and
Other Investments.

ALL REPRESENTATIONS GUARANTEED.

J. M. HARRIS, SANDON.

Work.

MINE CENTRE, SEINE RIVER, ONT., CAN.

GWILLIrI & JOHNSON
[NVIc G IL.L.]

Mining Engineers and Assayers
Examinations. Mining Surveys.

Draughting and Analyses.

S L.OCA N CITY, EB. C.

F. HILLE,
MIlNING- ]~GINCEEE

Mines and Mineral Lands examined and re-
ported on. Plans and Estimates on Concen-
trating Mills after the Krupp-Bilharz system.

PORT ARTHUR, ONT. CANADA.1

E. E. BURLINGAME & CO.,
ASSAY OFFICEAND ABO RY
Established in Colorado,1866. Samples bymailor
express will receive prom t and careful attent ion

eoldSIIvrBuIIonRened, Metted and AssayedGold & Sl ver BullHon OR Pi°iU'CHAS''Concentration Tests-'0 lbs. or car load lots.ConcntraionWrite for terma.
1736-1738 Lawrenee St., Denver. Colo.

J. BURLEY SMITH
Civil and Mining Engineer.

30 YEARS EXPERIENCE.

RAT PORTAGE ONTARIO
Undertakes the Prospecting of
MInes and Mineral Lunds . . .

Diamond Drill Borings made by contract for all min-
erals (earthy and metalliferous), Artesian Wells and
Oil Springs, also Deep Soundings for Harbors, Rivers,
Canals, Tunnels and Bridge Foundations.

Quarry Sites and Clay Fields tested.
Plans and Sections made showing result of Borings

-Gold Drifts tested to Ledge by the new Pneumatic
and Hydraulic Tube System and the yield ascertained
-Flumes, Ditches, Monitors and Placer Mining Plant
generally designed and constructed.

Properties Examined and Reported on and Assays
made.

JOHN MCAREE, B. A. Se.,
Gyraduate 9chool of Practical Science,

Toronto University.

MININC ENCINEER AND ASSAYER.
Ontario and Dominion Land Surveyor.
Surveys, Reports, Prospeeting, Development.
Three years experience in the Rainy River District

JOHN B. HOBSON,
Min. Eng. and Metallurgist.

L. F. WARNER, J.
Hydraulic and Min. Eng.

HOBSON & WARNER
Mining Engineers.

Twenty Years Pructical Experience ln California

Will examine and report on mining properties
in Canada.and the United States.

The Equipment and Opening of Deep Gravel
Drift, Hydraulie and Gold Qnartz

Mines a Specialty,

QUESNELLE FORKS, BRITISH COLUMBIA.

Agents for the Joshua Hendy Machine Works,
Hydraulic and Mining Machinery, and the Well's
Lights, for use in Hydraulic Mines.

REPRESENTED AT VANCOUVER BY

J. M. BROWNING.
Corner Granville and George Streets,

Vancouver, British Columbia.

W. Pellew Harvey, F.C.S.
Member Can M. Inst.;
Member N. Eng. Inst M.E.

Mining Engineerand Metallurgist
ESTABLISHED IN B.C. IN 1890.

AGENT FOR VANCOUVER, B.C.
Vivian & Sons, Swansea,.Wales.
The Elliotts Metal Co., Burry Port, Wales.
The Cassel Gold Extracting Co., Ltd., Glasgow.

Assay Office and Ore Testing Works.

HOWARD WEST
(Associate of Royal School of Mines, London)

Mining Engineeî, AnalItical Cheist and Assayer
THREE YEARS IN THE KOOTENAY.

Properties Examined and Reported on for intending
Purchasers.

BELLVUE AVE., NEW DENVER, B.C.
A E3 C CODE.

Gold Mines of Nova Scotia
INFORMATION CENERAL AND DETAILED

SURVEYS, REPORTS, MAPS,
ESTIMATES, ORE SAMPLES.

Experience in Practical Mining and Geological
Survey W'ork.

W. H. PREST
Metropole Building

RAT PORTAGE, ONT. |Hollis Street HALIFAX, N.S.

xiv

J. B. TYRRELL, MA., B.Sc.,F.G.S.
CONSULTING
MINING ENGINEER

Fifteen Years Geologist to the Geological Survey
of Canada.

DAWSON CITY, YUKON,
CANADA.

IS PREPARED TO EXAMINE AND REPORT
ON MINING PROPERTIES.
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HENRY BATH & SON,
London, Liverpool and Swansea,

BROKERS.
All Description of

Metals, Mattes, Etc.
Warehouses, Liverpool and Swansea.

Warrants Issued under their Speclal Act of
Parliament.

NITRATE OF SODA.
- BATHOTA. LONDON.1

R. T. Hopper & Co.
SUCCESSORS TO IRWIN, HOPPFR AND CO.

ESTABLISHED 1878.

Miners and Shippers of Minerals, &c.
58 Canada Lite Building, Montreal, Can.

Asbestos, Crude and Manufactured, Mica,
Plumbago, Soapstone, Etc.

!MICA
BUYERS

EUGENE MUNSELl & Co.
• 218 WATER STREET
• NEW YORK.

Canadian Branch .

332 WELLINGTON ST, OTTAWA, ONT.
•@ •00 0

ZINC MATTE
LEAD DROSS

SILVER ASHES
IRON SKIMMINOS

COPPER DUST

Sellers of above are specially requested to
comnmuilicate withl

L. Le PERSONNE & CO.
99 Cannon St. London, E.C. (ALsO IN ANTWERP.)

Telegraphie Address: "lLPRSONNF, LONDON.
Telephone No. 5,144, Bank.

IINERAL ad METAL BROKERS.
Contracta Negotiated. Selling '-nd Buying Agencles

undertaken. Consignm entii Received, Welghed,
Sampled, Assayed, and Advances made.

Orders executed and BuYlng Agencles undertaken for
Colonial Firme of good standing for

Machinery, Tools, Steel for Miners' Drills.

IRON & STEEL^RLSJOPSTES,
BOLTS AND NUTS. WIRE. NAILSe

Galva,,ised Sheets and Hoops, Tin Plates, Zinc
Sheets and Discs, Spelter, White Lead.

WINDOW AND PLATE GLASS.
Sole Agents for the Sale of STEEL JOISTS, RAILS,

BILLETS from the Micheville Steel Works Co.
CAST AMON PIPES and CASTINGS from the

kÉubrtves and Villerupt Metailurgic Co.
Sole Agents for I A from Messrs. AUGUSTE

the sale of 1Mb E *'*M* FRANCOTTE & C0.

Established 1810. Contractors to the British
and other Governments.

'atenteesand Ma ufacturersof the "Mari Ini-Francotte"
Detachable Rifle Action fltted with "lFrancotie
Indicators," showing whethe rifle Is ready for
flring sud also when a loaded cartridge ls lu the
chamber. This action can be easlty removed wtho
the aid of a ool, giving greaer facity tcl ean the
barriel, etc. than ln the ordinary Martinl-Henry rifles

LICENSES TO PROSPECT
or work Minerals on any of their Lands and Reserva-
tions covering nearly a quarter of a million acres in
Eastern Ontario, and principally within the belts con-
taining Iron, Phosphate, Gold, Galena, Plumbago,
Mica, Marble, Building Stone, and other valuable
minerals, are issued by

The Canada Company
For list of lands and terms apply to the Company's

Mining Inspector and Agent
ANDREW BELL, C.E., D.L.S., Etc.,

ALMONTE, ONT.

iI
I
3

'E

MICA
Miners and Shippers of Finest
Grades of

ELECTRICAL
and other Canadian Micas.

BLACKBUR N BROS.
OTTAWA, ONT.

-- I
NICKEL a a

BEST QUALITY FOR ANODES

GERMAN SILVER
AND

NICKELSTEEL

The OANABIAN COPPER 00.
12 Wade Building

CLEVELAND, 0H10, U.S.A.
Oable Address: "CUNICKLE."

Use Lieber's or London 4th Edition
A B C Code.

BAKER & O.
PLATINUM

REFINERS.
Material of all kinds containing Gold,

Silver or Platinum either refined
or purchased.

Manufacturera of Platinum Apparatus
of all kinde for Laboratory and

Chemical purposes.

o>ooo

NEWARK, N.J.
New York Offlee: 121 LIBERTY STREET.

Send for Pamphlet-PLATINUM-containing
notes of interest to miners and prospectors

Sample and Assay 1 Ore
det r e 

New York. Only
two such on the"Ores and Metals

Buena Fe Sampling Work s

Agency, SABIN AS COARULLA.

Cable Address s :i

ai We are not Dealers or Refiners, but Receive
Consignments, Weigh, Sample and Assay them,
selling to highest bidders, obtaining advances when
desired, and the buyers of two continents pay the
highest market price, in New York Funds, cash
against our certificates.

MINES EXAMINED AND SAMPLED.

ALSO ANALYZE EVERYTHING.

ORFORD COPPER CO.
ROBERT M. THOMPSON, President.

99 JOHN ST., NEW YORK.

Copper and Nickel Smelters
WORKS AT CONSTABLE'S HOOK, N. J.

Opp. New Brighton, Staten Island.

Copper Ore, Mattes, or Bullion Purchased. Advances
made cn Consignments for Refining and Sale.

Specialty maýde 0f Slver-beýarin g ores and Mattes-
COpper ngof, ie Baa nd Cakes-FerroNic
=dFerroNlcel Oxides for use in preparing Nickel
Steel for Armour Plates.
NICKEL AND NICKEL OXIDES.

BAILBACH

Smelting and Refining
COMPANY

EDWARD BALBACH, Jr. - - President
J. LANGELOTH, - - - Vice-President

NEWARK, NEW JERSEY.

Snelters and Refiners of Gold, Silver,
Lead and Copper Ores.

Bullion and Argentiferous Copper Matte
reoeived on Consignnent or Purchase.

Smelting and Reflining Works:
Electrolytie Copper Workss

~~ EW A F= K, N .J.

mi

1

-

1

1

LABORATORY
OF

The Ottawa Gold Milling and Mining Co,
K<EEWATIN, ONT.

Sampling, Assaying and Analysis
Of ORES, MATTES and

MINERAL PRODUCTS
In lots from hand samples to one thousand tons.
Any size-laboratory working tests or mill runs

-any process.

High Accuracy Determinations a Specialty

LEDOUX & o.
. 99 JOHN ST., NEW YORK.
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THIS TYPE
LEADS.....

Specially designed for light
surface hoisting and for under-
ground work in stopes and
winzes. Some of the Western

DOUBL E 5X5OUSTING ENGINE Mines now using them are as

For Steam or Compressed Air. follows
B.CGOLD FIELDS, Rossland, B.C.
BLACK DIAMOND MINE, Ainsworth, B.C.
WEST KOOTENAY POWER & LIGHT CO., Nelson, B.C.
IRON MASK GOLD MINING CO., Rossland, B.C.
LE: ROI MINING & SMELTING CO., Ross1and, B.C.
CENTRE STAR MINING & SMELTING CO., Rossand, B.C.
ATHABASCA GOLD MINING CO., Nelson, B.C.
DUNCAN MINES, Nelson, B.C.
GREEN MOUNTAIN CONSOLIDATED MINING CO., Rosslànd, B.C.
IIIONSIDES MINING CO., Greenwood. B.C.

KIGSOLOMON MINE, Greenwood. B.C.
RUTH MINES, Nelson, B.C.
McLEAN BROS., Brooklyn, B.C.

This type of Engine is carried in stock, for immediate shipment, at Rossland Warehouse.

Eastern customers promptly supplied from the Factory.

C::ZJ:: The Jenckes Machine C.
and 27 LANSDOWNE ST.

Prices.

SHERBROOKE, QUE.

BranchtOffices
mn the

Principal

Cities.

M. BEATTY & SONS,
Welland, Ontario.

MANUFACTURER$ OF

Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD

MINING, Etc., of various Styles and
Sizes to Suit any Work.

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,

SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.

Submarine Rock D:illing Machinery.

C,e.trifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,

Contractor's Use, &c.

WIRE ROPE AT MARRET PRICES.

AGENTS:

E. LEONARD &SONS
MONTREAL, QUE. Sr. JOHN, N.B.

Wire Screens
FOR EVERY CLASS
OF MATERIAL.

Perforated metal of Steel, Copper, Brass,

Zinc, for all purposeb. Special attention

given to

MINERS' REQUIREMENTS,

OB.GREENING WlRE CO.'Fl
(LIMITED)=-

WIRE MANUFACTURERSaaaa
&. METAL PERFORATORS

HAMILTON b
M-mb__&MONTREAL.ý.

STOCK SIZES ALWAYS ON HAND.
Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd., Toronto, Ont.
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-17th YEAR OF PUBLICATION.

Established 1882
THE OLDEST AND ONLY OFFICIAL MINING AND ENGINEERING JOURNAL PUBLISHED IN

THE DOMINION OF CANADA.

B. T. A. BELL, Editor and Proprietor. Published Monthly. OFFICES{ lt, tcåm"¡.
Secretary. Canadiai Mining I istute, etc.

VOL. XVIII., No. 6. JUNE, 1899. VOL. XVIII., No. 6.

The Proposai to Establish a Canadian Mint.

Regarding the proposal to establish a Mint in Canada there

are several points of practical importance ivhich should be borne in

iind, and which, we think, make it clear that the time lias not come

for the establishment of a Mint in this country. We are beginring to

be an important mining country, and we are likely to produce a large

quantity of gold along with silver, lead, copper, nickel, iron, coal and

other minerais. Our interest in regard to the gold cannot be different

from our interest in regard to any of the other minerals mentioned.

It is a product wyhich we must sell in order that the miners and others

depending upon mining operations may live, and that the profit of

such operations may be secured, and our interest must be to sell it in
the best market in the world. The best buyers for many years past
have been Great Britain, the United States, France, Gernany, Russia
and Austria. The competition between these nations for the gold
lias been largely due to the necessity for keeping an adequate gold
reserve in support of their banking and currency systems, and to some
of these nations the securing of gold has been of vital importance
because of the disturbance in their currencies. But apart fron this
fact, the best buyers of gold must be these prominent nations of the
wodld, because, being the wealthiest, they require the largest quantity,
both for the arts and for reserve purposes. It cannot, therefore, in
the nature of thiugs be true that Canada can afford to enter into com-
petition with these great nations as a purchaser of gold, and if it
cannot pay as good, or better, prices the gold will, of course, continue
to be exported.

An attempt has been made to draw an analogy between
Australia and Canada, but this will not bear the light of investigation.
.\uralia is able to coin gold because the mints are branches of the
R-val Mint in England, and the coin made is a sovereign similar in
allearance to the British sovereign, which the Bank of England is
wi' ing to take without discount. Unless the proposal in Canada takes
th, forni of a branch of the Royal Mint for the purpose of making
C :adian sovereigns there is no analogy. That we should make
C. .adian sovereigns would be an absurditity, because everybody nust
re,.gnise that they must immediately be shipped to England, while it

i id undoubtedly be cheaper to export the gold in a raw state
in · :ad of manufacturing it into coin.

The use of gold as an actual currency in circulation has been
demonstrated to be a backward instead of a forward condition of
affairs. 'We do not mean by this to advocate a paper currency, but
we do mean to assert that a paper currency, a/ways redeemab/4 in ga/d,
is the most forward condition of currency for any country. Stanley
Jevons has shown that a sovereign becomes so light fron circulation
as to become legally uncurrent in eighteen years, and in 1883 it was
ascertained that the average loss in worn sovereigns amounted to about
three pence per sovereign, or about i , and that half of the whole
quantity of sovereigns in circulation in Great Britain were lhght. Any-
one who will read the history of Great Britain's difriculty in niaintain-
ing the gold currency in a satisfactory condition as to weight will
realise what a foolish thing it would be for Canada to enter into such
a system. As a matter of fact, no one pretends that we desire a gold
currency, but people do not realize very clearly that gold coin is
mainly valuable nowadays for the purpose of international settlements.
When we cannot pay our foreign debts by the export of products, or
the sale of securities, we may have to ship gold, and conversely wlhen
balances are due us from abroad we may import gold. The two
places of international settlement in which we are interested are
London and New York, and the gold coin most suitable for inter-
national pnrposes in Canada are British sovereigns and United States
eagles and double eagles, and these coins, by a very wise provision,
have been made legal tender in Canada.

The gold stock held in Canada by the Government, the banks,
and the people is very small, because, measured by our finances, we
are not a very large country as yet. If we were to coin Canadian
gold to replace this to the fullest extent possible, 15 or $2o,ooo,ooo
would be the menasure of our requirements, and when this was done a
mint would have no further reason for existence in Canada. If, how-
ever, we established the frec coinage of gold, and the Mint price was
higher than could be obtained by exporting the raw gold, the Mint
would, after the first year or so, turn out gold with a Canadian stamp
upon it, which, not being required at home, would have to be ex-
ported to either New Yorc or London. In New York it would in any
event have to be remelted, and someone in this country, probably the
merchants and manufacturers who buy exchange, would have to bear
the loss occasioned by the raw gold having been nianufactured into
money and remelted into bars. If it went to London the sanie thing
would take place if the denominations of our gold coins were in dollars,
as they undoubtedly would have to be.
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Canada at Paris.

'lhe exhibition of Canadian minerais in Paris in 1900 will occupy

part of the British Colonial building, which is to be erected in the
garden of the Trocadero palace, in the immediate vicinity of the
British Indian building. The space allotted to the mineral exhibit is
somewhat less tha.. 2,500 s(uare feet, after deducting the necessary
passage ways.

At Chicago, the several provinces had space accorded to them
separately. Some objection was taken to this method of installation
at the time, on the grotind that, wlhen appearing in a foreign country,
Canada could make a much more striking and creditable aggregate
display .san it was possible to make by means of a group of provincial
exhibits, 'iifering in plan and in which the same class of exhibits was
several times repeated. Quite apart fron arguments based on this
fact, however, it became apparent at an early date in the course of
the arrangements for the forthcoming Exhibition, that the space
available would not admit of any such provincial sub.division. It was
then decided to ma;e an aggregate display of the minerais of Canada,
in which each class of ores or products will be grouped together. In
this.way the coals, guld-bearing quartz, copper ores, etc., of ail parts
of the DIominion will be readily studied and compared together by
visitors interested in these particular materials. It is, further, obvious
that the specimens displayed should in ail cases be the best of their
kind, thoroughly repreentative and at the sane time not of undue
size; working milles being assigned roon for larger specimens than
that accorded to mere "prospects" or tindeveloped properties. It
was decided, in fact, that the display as a whole must be of a concen.
trated character, while at the sane time fully representative of tIe
important minerai deposits.

It lias also been determined that the Canadian representation in
this class shall be a thoroughly practical and economic one. In most
previous exhibitions palacontological and lithological collections lave
been given considerable space, but, in the present case, while the
importance of the strictly scientific aspects of the subject are not
denied and while Canada lias achieved a very prominent place in such
lines, it is obvious that the economic minerais must be given the right
of way.

In viev of the above-mentioned considerations, the Canadian
Commission for the exhibition determined to enlist. as far as possible,
the Mining Bureaus of the several Provinces in the collection of
specimens and data, aIl of which would be sent to the Director of the
Geological Survey of Canada for final classificatio., cataloguing and
expedition. The Provincial Mining Bureaus are now lending their
assistance to the c:.rrying out of this project and thiere is every reason
to believe that excellent results will be obtained.

The Geological Survey will, it is understood, prepare a general
explanatory Catalogue of the Canadian minerais, in which the name
of the exhibitor or owner of the deposit will in each case appear. This
sliould constitute a good practical index to the economic minerais of
Canada, of soine permanent va.ue.

In addition to the ordinary entry form for the exhibition, a special
form has been printed by the Director of the Geological Survey for
minerai exhibits, in which the following indications are given in regard
to the charatter of specimens desired, conditions of shipment, etc.

" Because of the restricted space available for Canadian exhibits
at the forthcoming exhibition in Paris, single mineral specimens should
not exceed one foot in greatest diameter. Many specimens may
advantageously be made much smaller in size, but in the case of ores,
etc , where an exhibit is composed of a number of fragments, enough

of these shotuld generally be sent to fill a box from 6 inches to 1 foot
cube.

In regard to specimens larger than those above indicated, which
it may in some cases be desirable to exhibit, special application should
be made.
. The collection of minerai substances, to be made as fat as possible

through local agency in the several Provinces, will be taken over,
catalogued and combined in a general collection for the Dominion by
the Geological Survey of Canada, but the names and addresses of
exhibitors or owners of properties will in ail cases appear in the
catalogue witl the specimens.

In the case of exhibits of this class, when accepted at the place
of origin, ordinary freight charges will be paid to Ottawa, and if
approved for exhibition, ail charges of transportation thence to Paris
and of installation and supervision at Paris.

The right is, however, reserved to reject duplicate speciniens or
any other material judged to be uniuitable for exhibition.

If it should be desired, in particular instances, to exhibit groups
of products or series of specimens in special show-cases or fittings
supplied at the expense of the exhibitor, it may be possible to accord
the necessairy space for this. In such instances notice should be giveh
immediately, when the ordinary forms of application for space and
other information will be furnished.

It will greatly facilitate the compilation of a catalogue of the
Canadian minerais, if full details are sent in with the several specimens,
in regard to prices, markets, uses, analyses or tests, etc. Such notes
should be entered in the column headed ' Remarks,' or when necessary
sent on separate sheets attached to this forn."

The Late George Whitfield McCarthy.

We regret to learn of the death at Springhill, N.S., on June 7th,
ofI Mr. George WVhitfield McCarthy, prospector to the Cumberland
Railway and Coal Company, who for some years past has been inti-
mately connected with the development of the Cumberland coalfields.

Mr. McCarthy was born in 1853, at the Joggins, where his father,
a schoolmaster Trom the north of Ireland, settled and brought up a
large family. At an early age, young McCarthy, having to earn his
own living, went to work in the mines, and when the construction of
the railway from Moncton to Truro opened up the Springliill district,
lie was employed by Mr. John Anderson in his explorations for coal
and afterwards by Mr. Scott Barlow of the Geological Survey in a
general exploration and survey of this important coalfield, which lie
made between the years 1871 and 1878. Mr. Barlow often bore
testimony to his strength and skill as a woodsman and explorer.

He was married on Christmas, 187), to Miss Jane Milîs, wl.
with a son and daughter survive him. In the following March lie left
Nova Scotia for Pennsylvania, wlhere by his industry and thrift lie was
in a fair way to realize his ambition to accumulate enough money t
buy a farm in his native land. In the summer of 1881, however, h
ststained in the coal mines an injury from which lie never entirel-
recovered.

His tastes and training had led him, both at home and in Pei -
sylvania, to spend his spare time in the study of the geological strue
turc of the coal measures, which he turned to advantage on his retur
to Nova Scotia in 1883. He leased and worked areas.on the norther
side of the coal basin. In 1888 he was engaged by the Cumbeilan
Railway and Coal Company to sink the Aberdeen slope, and froi
that time until his death lie was almost continuously employed Ir
that company, his worth and knowledge being especially recognize-
by the present manager, Mr J. R. Cowans.
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In 1892 and z897, lie accompanied Mr. Hugh Fletcher of the
Geological Survey to point out features of interest in the coalfield and
indicate beds of coal, conglomerate, limuestone, sandstonc, which he
had observed and traced with great success and which his keen observ-
ation and retentive memory enabled him to weave into a clear concep-
tion of the geological structure of the coal basin. In 1898 lie " traced,
bv means of bore.holes and trial.pits, the lowest seams worked at
Springhill mines to a distance of more than two miles and a half be-
yond the point to which they were proved by Mr. Scott Barlow and
Mr. John Anderson "-work of great value as indicating the persistence
of the coal-seams and consequent permanence of the mines.

In appearance Mr. McCarthy was tail and straight, of dark com-
plexion, spare and active, with bright, beaming eyes A "silent great
soul; lie was one of those who cannot but be in earnest; whom
Nature herself has appointed to be sincere."

Our engraving is from a photo of a group kindly sent us by Mr.
Cowans. WVe have had some difficulty in enlarging it and the repro-
duction is not as good as we should have liked.

EN PASSANT.
The mineral production of Canada increased from $28,66i,43o

in 1897 to close upon $4o,ooo,ooo in :898. This sub.stantial rate of
progress wil be maintained for many years.

The value of minerai products estimated by Provinces nay be
summarzed in round figures as follows:-

Br::ish Columbia (Gold, Silver, Lead, Copper, Coal and
Coke) . .. ....... ..... $10,906,861

Noirth-Vest Territories, icluding Yukon and Manitoba
(Gold, Coal, etc. .. ................... 0,000,000

Nuova Scotia and New Brunswick (Coal, Coke, Iron and
Steel, Gold, Gypsum, Manganese and Building
M aterials... ............ ................... 8,ooo,ooo
rio (Nickel, Petroleum and Natural Gas, Iron and
Steel, Gold, Silver, Lead, Mica-). .........-.- 6,ooo,ooo

<kbec (Asbestos, Copper, Pyrites, Slate, Clironite,
Iron and Steel, Mica, Felspar, Graphite, etc.).... 3,000,000

'he gold production distributed by Provinces may be stated to
h.t e been as follows:-

British Colunbia...............
N. V. Territories and Yukon . ... .
Nova Scotia ....... .. ..... . . .
Ontario . ................
Quebec...................

Total gold production of Canada
in 1898........... .......

$2,844,
8,oo,

6oo,
271,t

6,

$r î,822,

563
00
00
)o6
500

969

The largest and most important of our mineral industries is the
production of coal in the Provinces of Novi Scotia, Britisht Columbm,
Manitoba and North-West Territories. This industry represents a
larger invested capital, it employs more labor, and distributes more
money in wages, machinery, supplies and freights than any other
mineral industry in Canada.

The mining aid transportation of coal involves the expenditure
of more money for labor than does any other product in the Dominion.
Eight tendis of the cost of coal laid down in any of the great centres
of consunption is for labor. The mining of a ton of coal and its
delivery to the consumer involves among other things:-

i. Employment in timbering the mine as the levels are ad-
vanced and pumping water as the mines deepen-a serious expense-
an! this timbering furnishes a ready cash market to farmers for an
otherwise unmarketable article.

2. Cutting the coal.

3. Hauling it to the surface.
4. Handling it at the pit's mouth.
5. Railroading it to the shipping pier ar.d loading on vessels and

steamers.
6. Trimming cargo.
7. The transportation and consequent pilotage and harbor ex-

penditure.
8. Dikcharging at the terminus and perhaps trans.shipment of

storage.
9. Delivery to consumers.

The transportation of the coal involves the expenditure of anost
as tmsuch money as the original cost of the product, and gives em-
ployment to a great number of men on the shipping piers, the rail-
roads, the vessefs, the points of discharging, etc. Of Nova Scotia's
total product of 2,300,000 tons, 1,5o0,ooo tons are water borne, giving
constant enployment to a fleet of steamers and sailing crafts, while

;oo,ooo tons are carried over the railvays. The expenditure for
freights aggregates at least $2,ooo,ooo, not to speak of the hundreds
of thousands of dollars paid for storage, and delivery to the consumer.

The most extensive mining operations carried on in Canada are
those of the Dominion Coal Co., Limited., operating the Caledona,
Reserve, International, OldI Bridgeport, Dominion No. i, and other
collieries in Cape Breton. The capital of this large enterprise is
$i8,ooo,ooo. It employed in 1898 about i,5oo miners, and raised

1,135,132 tons coal.

'T'lie largest and most important metalliferous mining and snielt-
ing enterprise in Canada is located at Copper Cliii, Sudbury, Ontario,
wliere the Canadian Copper Company employs close upon î,ooo men,
and has four smelters in active operation. It is reported that this
company lias recently acquired a remarkably promising new minerai
territoiy'on the Montreal River, about 75 miles N.E. of its present
works. The company lias been prospecting the ground, and is said
to be now negotiating for the erection of a mining and smelting plant.

The deepest vertical shaft in Canada is sunk at the Albion
Colliery of the Acadia Coal Co., at Stellarton, Nova Scotia. Present
depth over goo feet.

The deepest workings in any Canadian metal mine are to be
found at the pyrites mine operated hy the Eustis Mining Co., at
Eustis, Que., where the main shaft, on the incline, is now down to a
depth of 2,500 feet.
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The longest working slope in Canada is at the Drumtnond Colliery
of the Intercolonial Coal Company at Westville, Nova Scotia. Present
length over 5,ooo feet.

The most extensive underground workings in Canada are those
of the General Mining Association, Limited, in Cape Breton, where
they extend several miles underneath the sea.

There are at present in blast in Canada two (coke) blast furnaces'
one in Nova Scotia and one in Ontario, and three charcoal furnaces
two in Quebec and one ni Ontario. A large furnace and steel plan'
will be erected this ytar in Cape Breton by the Dominion Iron and
Steel Co., while another is under construction for the Canada Iron
Furnace Co. at Midland, Ont.

Sone idea of the remarkable methods pursued by Englislh com.
pany promotors may be gathered fromn the publislied accounts of the
meetings of the creditors and shareholders of the British Columbian
Ex\ploitation and Gold Estates, Limited, leld recently in London.

This conipany was registered in July, 1896, with a capital of £7,
the proioter being Mr. Jolin Sheridan, who was assisted by Mr. E.
1. Seddon and Mr. Cottam. The objects of the company were of an

extremely vide character, Thte prospectus stated that the company
was formed to explore, purchase, and carry on the business of mining,
mine owners, and mine prospectors, generally, but more particularly in
the colony of British Columbia and the adjacent territories under
British influence and control. In August, 1897, the nominal capital
was increased to £2oo,ooo, and under an agreement then entered
into a Mr. G. W. Jones, who was stated to be Mr. Sheridan's nominee,
was to pay the expenses up to and including allotment, and to receive
2 per cent. on the amount of the nominal capital. The first pro.
spectus, whiclh was issued in August, 1897, contained the following
headnote: "A pioneer parent company.-A company with io proved
claims.-Seventy-three furtier claims under consideration.-Great
gold finds in British Columbia.-Ruslh of diggers.-Sixty.eight pro-
spectors with more than a million dollars in gold dust and nuggets.-
Next season's estimated yield $5o,ooo,ooo.-Rich finds daily." A
reference was also made to io mining claims situate near the China
Creek, in the Alberni district, British Columbia. The Official Receiver
was informed that Mr. William Shaw, who was a clerk in the employ
of Mr. Sheridan, obtained an option in July, 1897, to purchase the
claims for £3,ooo, and 7,500 shares in a company to be formed.
Under a subsequent agreement, Mr. Shaw assigned his interest in the
option to the conpany for £,12,O00 in cash and £28,ooo in shares;
but, owing to the fact that the prospectus only brought in applications
for 1,499 shares, the company never acquired the claims, although the
direc.'rs vent to allotment on that smnall subscription. It became
necessary foi the company to acquire some property, and in October,
1897, it acquired a lease of the dredging rights for three miles of the
Quesnelle River, Cariboo, British Col.umbia, the purchase price being

£7r,ooo in shares It was interesting to study the history of that
lease. In the rirst place, it was granted by the Gold Commissioner of
Cariboo to a Mr. Reichenbach for twenty years, at an annual rent of
$i5o and a royalty of 5o cents for every ounce of gold obtained ; but
both rent and royalty were subsequently reduced. Mr. Reichenbach
assigned the lease to Mr. Frank Spencer for $i and other valuable
considerations, and in October, 1897, the latter assigned his interest
in it to Mr. William Shaw for £3o,ooo in cash or shares. Mr. Shaw

next assigned the lease to the company for £75,ooo, and 45,000
shares were duly allotted to him, the other 30,00o being allotted to
Mr. Spencer. Thte issue of a second prospectus in October, 1897,

brought in applications for only 24 shares, which were duly allotted.
In order to provide working funds, the company entered into an
agreement with Mr. Henry Mockford, who took over a portion of the
company's rights, and undertook to pay them 30 per cent. on the net
profits. Nothing, however, had yet been done on the property, and
it was impossible for the Official Receiver to express any opinion upun
the value of the lease. The only other asset of the company was £96
representing unpaid calls, and, apart from a sua of £3,oS due to
Mr. Jones, the liabilities only amounted to £310. In conclusion, the
Chairman stated that the official Receiver would probably consider it
his duty to apply to the court for a public inquir) into the affairs of
the company.

The deplorable explosion this month at the Caledonia Colliery of
the Dominion Coal Company, whereby eleven lives were lost, is the
fifth serious accident in the history of coal mining in Nova Scotia,
and the eighth since 1873 in the Dominion. The following shows
these accidents chronologically with the number of lives lost:-

187 3-Drummond Colliery, Westville, N.S.. . 73 lives lost.
i88o-Albion Colliery, Stellarton, N.S. ...... 44
1884-No. 4 Pit, Wellington Colliery, Wel-

lington, B.C. .......... ................ 23
i885-McBean Seam, Acadia Colliery, West-

ville, N .S................................. 13
1887-No. i Pit, Nanaimo Colliery, Nanaimo,

B. C ........ .......................... 142

1888-No. 5 Pit, Wellington Colliery,
Nanaimo, B. C......................... 6o

891--Cumberland Ry. & Coal Co., Spring.
hill, N . S.............. ......... ........ 125 "

i8 9 9 -Caledonia Colliery, Glace Bav, C. B ... "

Mr. Frederick J. Pope, a graduate of Queen's University, King.
ston, and University Fellow in Chemistry at Columbia University,
New York, has given the results of special researches in the composi.
tion of Magnetic Iron Ores of Eastern Ontario, in an interesting essay
which will no doubt meet with considerable attention. Mr. Pope's
investigation shows that in 'the titaniferous magnetites vanadic and
titanic oxides follow a ratio approximating 1.28, and that nickel and
cobalt are also universal constituents, the nickel invariably greatly in
excess of the cobalt, but apparently with no relation. The greatest
financial successes in the world have rewarded the persons vho
obtained possession of improved economic processes for making iron
and steel. Perhaps no less signal reward awaits the inventor who will
overcome the economic difficulties in the reduction of titaniferous
magnetites, of which Canada lias an enormous supply. By calling
attention to the valuable contents of these ores, Mr. Pope's essay xaay
be the forerunner of a discovery so mnch to be desired.

What is Asbestos ? Here is what a recent text-book Xew
Elemen/ary Geo/ogy, has to say about it :-

"It is a property formed of very fine fibrous.grained timber,
which grew during the antedeluvian period."

Erudition such as this deserves a medal.

The Barker Bros. mine in the Lower Manitou, Ont., is repe-ted
sold for $250,000.

At the last session of the Nova Scotia Legisiature an Act was
passed to encourage the manufacture of iron and steel within hat
Province. It provides:-

z. The Governor-in-Council may, by order, refund one-half the
royalty paid on coal used within the Province of Nova Scotia ir the
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EXPLOSION AT THE CALEDONIA COLLIERY, CAPE BRETON, N.S.

THos. J. JouxsroN,
Underground Manager Caledonia Colliery

(Reported killed in explosion.) CALEDONIA COLLIERY, CAPE BRETON

Photo taken after explosion.

CALEDONIA COLLIERY, CAPE BRETON

Photo showing siphon at work near a dam by which the company is flooding the workings. A 6-inch pipe runs
fron water to a 12-inch borehole under the derrick which taps the mine in the vicinity of the fire.
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making of iron and steel, to any company now carrying on the busi-

ness of making iron and steel, or to any company that may be

organized and have begun operatious within twelve months from the

first day of August next, and also shall have within two years from

said date erected within the Province of Nova Scotia, plant, buildings,

furnaces, machinery, and appliances, at a cost of not less than

$3,000,000, for the manufacture of steel or iron, or both.

2. The said refund of royalty shall not be for a longer period

than eight years to any company now formed, or hereafter to be

formed, and the period of rebate shall run from the date of said

Order-in-Council.

3. The Governor in-Council may aiso by order pass any regula-

tion necessary for ascertaining the amount of coal consumed by

any company referred to in this Act and the rebate to which it may

be entitled thereon, and for the proper carrying out of the provisions

of this Act.

4. Any coal on which royalty has*been refunded under this Act

shall not be counted as part of the minimum output of coal required

of the Dominion Coal Company, Limited, under any statute of the

province, or any lease from the Crown, or any agreement with the

Commissioner of Public Works and Mines, or with the Crown, for or

on behalf of the Province of Nova Scotia.

5. There shall be no refund of royalty on coal used in the making

of iron and steel under the provisions of this Act unless and until a

new company is organized and qualified under the provisions of Sec-

tion i hereof to receive such refund.

British Columbia miners in several camps have walked out,

refusing to stand the cut in wages which followed the introduction of

the eight-hour law. Thus far no trouble is reported. There is no

objection on the part of .the miners to the eight-hour shift, but they

demand the sathe pay for eight hours that they have previously

received for ten.

A question frequently asked is, "How cheaply can a mine be

worked ?" There are sD many factors entering into the economy of

mine equipment, development and management that no arbitrary

answer can be given this question. "An important consideration,"

says the Mining and Scientiic Press, "is the width of the vein.

Another question of almost equal importance is the character of the

rock, whether hard or soft, easily supported or requiring close and

immediate filling. Still another consideration of great importance is

the manner of recovering the ore bodies, whether by means of tunnels

or through shafts. The quantity of water, cost of timber, cost of labor

and supplies, distance from mine to mil, kind of motive power and its

cost-all of these are important considerations which have a direct

bearing on the cost of mining. The bcneficiation of the ore is a

distinct branch, and a large number of conditions have to be con-

sidered. Here the hardness of the ore has a direct effect on crushing

capacity, but large capacity per stamp is not always productive of the

best results. The fineness of the gold or its association with other

minerals determines in a large measure the capacity of the mill. A

free milling quartz can be milled more cheaply than one which is only

partly free and requires concentration or other subsequent treatment.

Some ores cannot be successfully milled at al], or at least milling can-

not successfully compete with smelting.

"To obtain the best results at the lowest cost is the object

throughout, and to accomplish this result requires a careful considera-

tion of equipment and methods of mining to be pursued. The ore,

having been brought to the surface with as little handling as possible,

should reach the mill as quickly as possible, and when dumped on the

grizzlies it should pass automatically downward by gravity from one

operation to another, until the pulp passes to waste down the gulch,

having been relieved of all the precious metal it is economy to extract.

Under favorable circumstances mines have been operated in California

at less than 5o cents per ton, this covering all cost of mining, milling,

etc., but in these operations the ore bodies were extensive and were

mined in the open cuts; the tonnage per stamp was large, the rock an

ideal free milling material, and the power employed free water.

All of the large and successful mining enterprises in the country

were Nmall concerns in the beginning of their history. A mine must be

made, and it requires usually a vast amount of money, much time and

planning to bring about the desired resuIt ; but no amount of money

or scheming will make a mine where the values do not exist in the

ground. Some great mines require much less money and less time

than others to achieve greatness, and in some instances the promoters

of mining schemes attempt to " thrust gFeatness upon " the mines they

are endeavoring to sell

A very rich strike is reported in the deep workings of the North

Brookfield Mining Co., Queen's County, Nova Scotia.

The whole question of colliery explosion is once more before an

International Committee, which will deal with the proWems in the

broadest manner. There have been many inquiries with limited scope.

They have done useful work, but they have not grasped the problems

in their totality. That is what the committee, established at Brussels

last year, hopes to do. A cominittee had been decided upon to study

gravitation and pendulum problems, and the influence of the shape of

the earth on such matters. It seenied necessary to bring in the micro-

seismic disturbances, which admittedly have an influence on the dis-

charge of methane, etc., from coal, whilst earthquake waves, feit down

below in the pits, have not always affected the gasses. Ail connection

between earthquakes and danger threatening in gassy mines had been

denied on the ground of such negative records. The committee does

not contemplate any very novel steps. When the balance of the last

decade's progress will be drawn some time hence, it will probably be

found that posterity will be less impressed with inventions and dis-

coveries which had caused a temporary stir and brought fame and

wealth or disappointnent to a few individuals, than with the develop-

ment of methods of long-continued systematic study, which alone can

help us to understand the inter-relations of phenomena. For vhbat we
may call the scientific purposes first mentioned, observations were

planned at Brussels, Ghent, and Liége. Three further classes of stations

are now proposed. Observations are to be taken in all the colliery

centres with comparatively inexpensive apparatus. Four stations are to

be fitted out on a superior plan along the Belgian coal basin; and,

finally, there is to be one central station. The observations are to con-
cern geological, physical, chemical, meteorological, and physiological
conditions. The work will not he accomphshed in the course of a
year or two. Anybody interested in it may help in a modest way by
sending his annual subscription of one dollar (minimum) to the Secre-
tary of the Société Belge de Géologie, Brussels. This subscription

would entitie the member to receive certain reports.

It is evident from the tone of numerous letters received that the

present activity in mining has resulted in the flotation of some mining

schenes, the character of which should be investigated, at least, by in-

tending purchasers of stock. It is not at all uncommon to receive
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inquiry concerning this, that, or the other concern, the whereabouts of
whose property can only be ascertained, if at al], with the greatest

difficulty, and yet the prospectus of these concerns are most elaborate.

One common feature of these wildcats is the coupling of the name ot

the property they are trying to boost with that of well known producers,

the language of the prospectus leading the would-be investor to believe

that they either join or are in the immediate vicinity of valuable mines,

when, in fact, they may be many miles distant. Old mines with un-

enviable records are promoted under new names; the names of success-

ful and valuable mining properties are applied, with slight variation, to

new ones having little or no merit, actual or prospective, for the purpose

of leading the public to believe that when purchasing stock in these
concerns they are buying into a rich and going property. These and
many other forms of deception are practiced to catch the careless
investor. The simple fact of being in the saine county, the same
neighborhood, or even immediately adjoining a rich mine, gives no
actual value to any other mine unless such mine has a valuable deposit
of ore within its own ground, except for purely speculative purposes,
but the idea is general that the "'chances for striking it " are better in
the neighborhood of a rich mine, when really there is much doubt
about it ; but the unscrupulous promoter makes the most of it. When
it can be reasonably shown that a known and valuable chute of ore in
a claim passes beyond its end line into the adjoining property, then
such mine, owing to its fortunate position, undoubtedly has a certain
value.

There are meritorious new concerns in thç market where there is
a good chance to win by the economical development and operation of
a promising prospect, but there are many others which have nothing to
recommend them, the market price of the stock of which would indi-
cate an actual cash valuation of many thou-ands of dollars. The
reaction which always follows the bursting of these gilded bubbles has
a bad effect on the industry of legitimate mining. Men have the legal
right to associate themselves privately, or as corporate bodies, for the
purpose of equipping, developing and operating mines, but the law
does not give any one the right to make the grossest misstatements
concerning their property when the purpose of these misstatements is
to deceive.

Messrs. George G. Blackwell, Sons & Co., Liverpool, the well
known purchasers of minerals, ores, and metals, write us respecting
Molybdenite, a mineral which is found in many localities in the Ottawa
Valley The following excerpis from their letter will be of interest to
owners of such deposits :--

" Owing to a new article that we manufacture from this mineral,
we have opened up a consumption for the saine, and could certainly

take almost any reasonable quantity from Canada, providing the quality

was good and free from silica and gangue. For a good quality we
would pay now £4o per ton c.i.f. Liverpool or London, and as before
stated, we can take quantities at this figure. We think it would be
better for those who have good deposits to make a selection and send
us a couple of tons for trial, so i hat we could thoroughly try the quality
as we do not care to absolutely rely upon very small post samples.

Members of the Canadian Mining Institute who purpose visiting

British Columbia in September, in connection with the meetings to be

held at Nelson and Rossland, are requested to send in their names to

the secretary without delay. So far the indications point to a good

representation from the East. It is not unlikely that, in response to

the invitation from the coast members, a party will also visit Vancouver

and other points in that neighbourhood.

Mining ln British Columbia.

The annual report of the Minister of Mines for British Columbia
for 1898 has been issued somewhat later this year than usual, and our
copy having been received too late to permit the extended notice which
we usually accord to this interesting official document, we are only able
in this issue to briefly refer to some of the figures which it presents.
The total value of the mineral products of British Columbia during the
year is somewhat disappointing, only reaching $1o,9o6,861, as com-
pared with $1o,455,268 in 1897. Increased production, however, is to
be noted in gold-both placer and Iode ; also in copper ; while the
output of coal has broken all previous records. There has been, how-
ever, a considerable shrinkage in the value of silver and lead produced,
the figures of the former metal having dropped from $3,272,836 in
1897 tO $2,375,841, and the latter from $1,390,517 to $1,07 7,581.

Mr. Robertson explains the situation by saying : " The reason for
this decrease seems to be the unusually low price of silver during the
latter part of 1897 and the beginning of 1898, together with the un-
certainty as to the future price of the metal. For the time being this
paralyzed many existing ventures and prevented new ones being started
to work properties of this nature The drop in price coming, as it did,
shortly after a rise in the duty on lead imported into the United States,
then our only market, deterred many of our mines from starting work
this season. When the price of silver increased again, in the latter half
of this year, it was then too late to begin operations for this season.
Again, the certainty of the completion this year of the Canadian Pacific
Railway's branch through the Crow's Nest Pass, bringing with it cheaper
fuel and transportation, and so enabling our native smelters to compete
for ores, has induced many large producers to confine their attention
to development and blocking out of their ore-bodies, holding back ship-
ments until such time as the new conditions should have taken effect,
and higher net values might be obtained for the products of the mines.
Decrease from this cause is a healthy sign, and next year should show
a very materially increased output of this class of ore." The following
summary statement shows the production of van¶ous minerals during the
last two years:-

Gold, placer..........
I Iode ...........

Silver ...............
Copper..............
Icead.................
Coal................
Coke ..*. *' *Other materials.

Custonary
Measure.

Ounces ..........
".......

Pounds..........
Tound ... ......

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

18

Quantity.

25,676
106,141

5,472,971
5,325,180

38,841,135
882,854

17,832

97. 1898.

Value. Quantity. Value.

$ 513,520 32,167 $ 643.346
2,122,820 110.o6: 2,201,217
3,272,836 4,292,401 2,375,841

266,258 7,271,678 874,781
1,390,517 31,693,559 I 077.581
2,648,562 1,135,865 3,407,595

89,155 35.000 175,000
151,600 .... 151,500

$04 6 $o96861

Mr. W. F. Robertson, Ba. Sc., who succeeded Mr. W. A Carlyle
last year in the position of Provincial Mineralogist, is to be congratu-
lated on the excellent arrangement of this publication, which may well
serve as a model for some of our other Provincial Governments to
follow.

We cannot do better than give in his own words his summary of
the progress made by the various industries during the period under
review :

Gold.-While the output of placer gold has not regained the im-
portance it held 20 years ago, still there is a material increase over last
year--and, as a matter of fact, over any of the last 'ten years -- showing
that the gold is still unexhausted, though occurring under conditions
rendering it only available by large operations. The placer miner has
largely given way to the hydraulic plant.

The increase this year seems to be pretty well ail along the lne,
each district showing a decided gain.

The production of free milling gold is surprisingly small, when one
takes into consideration the amount of rich placer found in the country.
Attention is being gradually drawn to this class of mining, and stamp
mills are going up in several localities. The increased production of
Camp McKinney and Fairview, in Yale District, and the returns from
the Fern mine, in Nelson Division of West Kootenay, indicate pro-
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babihties for the future. Something less than 200 tons of such ore has
beemi nilled at Alberni, on Vancouver Island, :id fair results are re-

ported as having been obtained.
So far, all the free iilling properties have found it necessary to use

soie forni of concentration, for the collection of gold not existing in a
free state. which concentrates have usually been sent to the snmelter,
for treatmîîent.

'The first working Cyanide plant in British Colunibia has been
crected, and is situated on Philipps' Arm, 12o miles up the coat frot
Vancouver, in connection with the "I Doratha Morton " mine-a fuil
description of which appears in this report.

'he plant has only been in operation for a couple of months, but
lias already produced satisfactory results, whiclh, it is hoped, may con.
tinue, as the continued success of this, the pioncer of its clasn in the
province, will be looked forward to with niuch interet, as indicating
wbat may be expected fron the large low grade gold.bearing quartz
veinîs occurring along the coast line.

'T'lie ores of the Rossland Camp may be more appropriately classed
as gold ores than as copper ores, inasmuch as the values of the former
metal are proportionately nuch greater. The output of Trail Creek
Division is almost entirely fron ores of this character-sulphides of
copper and iron carrying gold and silver.

These ores are being treated by smelting at Northport, Wasi., tie
Trail Snelter, or at the 1 lall Mines Sielter, Nelson. 'l'le copper acts
as a collector for the gold and silver, a mnatte being produced-the
greater part of which is brought forward to relfied copper, east into
anodes, and sent to somte electrolitic refinery, for the separation of the
gold and silver.

Platinum.---latinuni as been found in the black sands obtained
in placer washing, both in the Similkameen and Oiineca IDivisions.
Fron the former sonie I oo ounces have been sold this year. It is only

recently that attention has been drawn to the e\itence of plhitintn in

these sands, quantities for years having been thrown away, prospectors
not being aware of its value.

To facilitate the detection of platinuni, this Ilepartient is pre-
pared to test qualitatively, frece of charge, saniples of such sands sent in
fromn any part of the province.

Si/ver-Lead.-Ilere these two metals go together, their source
being chielly argentiferous galena, and iined principally in Ainsworth
and Slocan Divisions of West Kootenay. While they still hold the
place of premier importance in our year's production, the output lias
this year considerably diminished, for the reasons previously given.

For the two divisions nientioned, the grade of shipping ores seems
to have been maintained, as may be calculated fron the statistics, and
averaged, on over 32,000 tons of Ore, 97 ounces of silver to the ton and

47 p.c. tead.
'lie galenas of East Kootenay are not so high grade in silver, the

North Star holding its own this year with about 50 ounces of silver and
So p.c. lead.

I)evelopments of galena properties in East Kootenay, lead to tie
expectation of shipmîents next year fron the 'Moyie Mines and fron the
Sullivan.

Discoveries of galena in quantity have also been made in Windcr-
miere Division of East Kootenay, but reniain to be proven by further
developient.

Few "dry ores" of silver have as yet been developed, though a few
such exist in West Kootenay.

Tlie Hall Mines, of Nelson, a silver.copper proposition, carrying
about r5 to 20 ounces of silver to the ton and 2 to 24 p.c. copper,
have smelted over 45,ooo tois of ore of this class thiis past year.

Copper.-Classinîg the ores of Rossland as gold, and of Nelson as
silver-copper ores rather than as copper ores, has renoved from the list

of copper mines the properties which are really our greatest copper pro-
ducers, a very uifashionable thing to do in these days wlhen anything
branded "copper stock " is so eagerly souglt for.

'cept as noted above, we have no large copper producers in the
country as yet. A fcw hundred tons of fair copper ore have been
',hipped froii Van Anda, on Texada Island, and a snaller quantity
frot mines of Vancouver Island, but more as trial than regular ship-
nients.

There are, however, a large iimiiiber of promising copper prospects
in the Fort Steele, and alo in the Winderniere and Donald Divisionîs
of East Kootenay. Vancouver Island lias also shoIwnt up a few pros-
pects which miay soon becone producers, notably tle " Lenora," on
Mount Sicker, and certain properties on the west coast.

With coppcr anywiere near its present market value, a large
numîber of copper producers will probably spring up this coning year.

Coal.-This past year lias been the banner year in our collieries,
the yearly output of the Vancouver Island collieries alone being

,126,531 tions-about ioo,ooo tons more than was produced in any
ole ycar leretofore, and to this mîust be added sone 9,334 tons frot
Crow's Ne.t-wiieli lias only just entered the field as a producer-
bringing the grand total for the year up to i,135,865 tons.

Col'e.-Vanicouver Island lias produced in the neighbourhood of
35,000 tons of coke, the exact figures not being available, anid of this
anmunt sone 3,167 tous have been exported, thie remainder going
chielly to the Kootenayi.

'Tlie Crow's Nest Collieries have just begur hipping, laving before
the close of the year shipped soie 361 tois o a very superior quality
of coke.

Coal Production In 1898.

Thie output of coal in the Donminion for the last calendar year
shows an increase over previous year, the figures, as tabulated below,
fromî returns furnisled by the various collieries, showing an output of
3,7 14,217 as against 3,528,133 tois in 1897. It is noteworthy, that

British Columbia contributed 1,127,869 tons, as against 798,458 tons
in 1397. 'T'lie present year will show a large increase all round on
these figures.

PROVINCE. 01. NoVA SOTIA.
TONS.

Dominion Coal Co., Cape Breton ............. 1,135,182
Gemneral Mining Assnt., do ............ 272,279
Cape Breton Colliery doa ........... 12,647
Broad Cove Coil Co., do a .......... 5,022
North Sydnîey M. & T. Co. do ............ 7,186
Maboti Coal, dl ·......... 325
Acadia Coal Co., Pictou Conty ............ 203,613
Ilntercolonlial Coal Co., o . .. . .. ... 210,>191
Cuniherlaid R. & Coal Co., Cumberland Co. ...... 322,542
Canada Coals & Ry. Co., do . ... 67,616
Scotia Collierv, do ...... 485
.\dd lot inicludîed above..................... .... 1,o000

Total Nova Scotia .................... 2,247,oßS

M.rNITOnA AND N. W. TERRITORIES.

Alberta Railway and Coal Co., Lethbridge ........
II. W. 3cNeill Co., Anthracite..................

do Cammnore ...................
Roche-Percee Colliery, F.stevan, '%an ............
Sunmdry 'Miners Estitnated........................

TONS.
168,260
23,000

121,000
o,ooo

10,000

1RITISIR cO.UMBIA.
TONS.

New Vancouver Coal 2t. & Land Co. ............ 520,222
R. Dnnsmnir & Sous............................ 315,738
Union Colliery Co. of B.C. ............... 236,395

do Alexandria Colliery .............. 45,560

Crow's Nest Pass Coal Ca...............................
And New Brunswick Estiinated..............................

Total Toits .......................

332,2-0

19117,<05
9,' ;4

3,714,217
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THE CANADIAN MINING REVIEW.

The Silver-Lead Deposits of the Slocan, British Columbia.

By J. D. KENDALL, M.Inst. MM.*

INTRODUCTION.

British Columbia will in all probability in the near future become
one of the most important producers of silver-lead ore in the world, if

indeed it will not occupy the first position. It is not that the deposits

are large ; rather they may be said to be numreous and the ore high

grade. The district known as the Slocan contains most of these mines

hitherto opened up in the province, and therefore gives a fair idea of

B.C. silver-lead mines.

The first mineral locations were made in the Slocan, in September,

1891 ; so that as a mining district it is in its infancy. When in con-

juriction with this we remember the great difficulties in transportation

that had to be overcome by the pioneers of the mining industry, we are

surprised that the output of ore is so great, rather than it is not greater.

A few of the earliest claims of importance appearing on the records

may here be named. The first is the Payne, located on the 9th Sep-

tember, 1891. Others were located soon after, as shown below.

Name of Claim.
Payne...............................
Noble Five............... ..........
Last Chance .......... ...........
Slocan Boy....................... ..
Slocan Star..........................
W ashington................ .........
Idaho..................
R uth .................... ,...........
A lano .............................

Recorded.
22nd September, 1891.
5th October, 1891.
5th October, 1891.
5th October, 1891.
15th October, 1891.
17th October, 1891.

4th July, 1892.
8th July, 1892.
5th August, 1892.

On each of these claims shipping mines have been opened up and
most of them are to-day on the list of shippers.

The first shipment of Slocan ore was from the Whitewater Mine,

¿n July, 1892. It had to be " packed " on horseback through the forest,
a distance of 17 miles, to Kaslo, at a cost of about $40 per ton. Then
it was taken by boat and rail to United States smelters, at a further cost
of about $20 per ton. Ore was packed in a similar way from the Best
and Dardanelles a few weeks later, and from the Idaho and Mountain
Chief mines during the winter of 1892-3. The cost from the two last
named mines was $45 -per ton to Kaslo, and from other mines at some-
what similar rates.

How near the surface the ore occurred and with what little pre-
liminary work it was reached, outside the difficulties of transportation,

may be judged from the fact that a quantity of ore was shipped in 1892,

in most cases, however, only a sample. The following figures are from

the Report of the Minister of Mines for 1892
Ore Shipped.

Name of Mine. Tons.
W hitewater .......................................... 8
Freddy Lee......................................over 400
Blue Bird................................. ..... .... 'oo
Dardanelles ...... ............. ..................... 10
B est..... . ......................................... 15
Idaho .............................................. 15
W ellington.......................................... 10
Noble Five.........................................fnot stated

The first railway built into the Slocan was the Nakusp and Slocan,
commenced July, 1893, and opened for traffic as far as Three Forks

(32.9 miles) in 1894. This was followed in 1895, by the Kaslo and
Slocan (31.8 miles long.) In the same year the Naksup and Slocan was

extended from Three Forks to Sandon, a distance of about 4 miles.

These lines placed the Slocan in communication with the Canadian

Pacific, Northern Pacific, and Great Northern Railway systems and re-

duced the cost of transportation $20 per ton.
Location and Extent of District.-The Slocan Mining District is

in West Kootenay, on the eastern side of Slocan Lake. It is about 12

miles across in an east and west direction and about 18 miles long from
north to south Part of it, on the east, is really in the Ainsworth Min-

* Paper read before the Institution of Mining and Metallurgy, May, 1899.

ing Division, but there is no natural line separating the Ainsworth from

the Slocan Mining Division. It is merely an arbitrary line for record

purposes.
Physical Geography and Geology.-The entire area is mountainous,

ranging in altitude from about i,8oo to about 7,500 feet. The mountains
are not only high, but steep. Usually they are very uniform in outline,
a result of the slight variation in the hardness of the rock ont of which

they have been formed, over a great part of the area.

The solid geology is relatively simple, the greater part of the area
being occupied by dark agillities or clay slates occasionally interbedded

with calcareous quartzite and dark coloured limestone. Traversing these

rocks are numerous igneous dykes and intrusive sheets, some of great

thickness. Many of them are closely associated with the ore deposits,
as will be seen hereafter. A number of these igneous intrusions may
be seen in the neighbourhood of Three Forks, along the line of the
Canadian Pacific Railway. In a cutting on that railway, just below
Three Forks, the section shown in Fig. 2 is exposed, and about half a
mile west, on the way to. the Alamo Concentrator, commonly called

" The Concentrator," a dyke, about 15b yards wide, croses the railway.

Many others may be seen in the same locality and elsewhere in the dis-

trict.
Fi(. 2.--Section in railway cutting at Three Forks.

A, argillite ; B, felspar porphyry.
Scale 50 ft. to an inch.

The aqueous rocks are known to geoligists as the Slocan slates.

They seem to occupy about the same geologic horizon as the upper part
of Adam's Lake Series, which has been provisionally classed by the
Dominion Geological Survey, as Silurian or Cambro-silurian. The beds
are, as a rule, highly tilted and severely faulted. Most of the faults are

ordinary, but some are reversed. Both kinds are met with in the mines

and some of them frequently stagger the so-called practical miner who,

unfortunately, is very often only a practical rock breaker, and absolutely
innocent of any knowledge of geological structure.

The remainder of the area is occupied by granites and granitoid

rocks.
Climate and Forests.-The climate of the Slocan is very good.

There is, however, an almost entire lack of precise information regard-
ing it. Generally it may be said that the snow "comes to stay " on the
higher altitudes in October, and throughout the district in November.

It disappears from the lower levels at the end of March or beginning of

April, and from the mountain tops, except where drifted, about the end

of June. A little rain falls in the autumn and spring, but the summer

ere long, dry and bright. The following table shows the depth of snow-

fall at the Idaho Mines (altitude 6,ioo feet) during the winter of 1897-
98:- Snowfall. Days on which

Inches. Snow fell.
1897. September..................... 3

O ctober........... ............ 12 2
November.....................95 22
December ...................... 56 13

1898. January..... .................. 55.5 15
February........................ 104-5 19
March........................ 44 8
A pril........................... 25.5 9
M ay ................... ....... 24 7

419-5 96

At the Corinth Mine, not more than a mile from the Idaho, and at

an altitude of about 6,200 feet, the following figures were recorded during

the same winter. First snow 12th October, 1897. Between that date

and the 22nd of April, 1898, 394 inches of snow fell. The record was

not regularly kept afterwards, but on the 14 th and 22nd of May 2 and

3 inches respectively fell.

172
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No c.ýct figures can be given with respect to rainfall or tempera-
ture. but it may be stated that unmiielted ice is frequently seen in july
ant August in the lowest or drainage levels of mines near the monntain
tel'It may also be stated in a general way that in summer the ther.
m11îineter sonctimes rises to go' in the sliade, with cool nights, whilst in

iter the iercury nay often be seen mu the neighbourhood of 7ero, and
ntionially 20' or more below.

Before the advent of the prospector the Slocan was thickly covered
mnah firs and pines, except on the higher mountain tops. Since then
large areas have been partly or wholly burned, but many of the trees
vtin those areas, although killed by fire, still stand and :e quite good

for mniniîîg purposes. 'T'lhe firs are more useful to the miner than the
pine. 'he principal species of the former are:-

/'stdotsua Dauig/asii . . .. . )ouglas tir or red tir.
Tsu:a muertemiana .................... l emlock.
7°mIiya g4'antfr...................... Cedar.
I.arix ocidentalis ...................... Tamarack.
A1î3 suba/l:na.............. ......... . Ialsan.

'Ile balsan ranges in altitude froni about 3,c- to about 7,000
feet. the cedar up to about 5,5oo, the Heimlock and Douglas fir to about
;,soo and 4,ooo respectively

Transpor/ation.-The mines are connected with one or other of
the railway systens serving the district by either rawhide trails, wagon
r'ads, aerial or other tramways.

Rawhiding is extensively practised in the Slocan, the conditions
beng highly favourable for it, the steel) mountain sides and the thick
mantle of snow by which the ground is covered throughout the long
winter making it possible to forn a trail for use in this way at a cost
little exceeding that necessary to remove the underbrush and the
few large trees that cannot he avoided along the selected route. In
ranhiding, the ore is first sacked-cach sack containing oo to 150
lb. of ore according to the tenor reached in dressing, then wrapt in raw
cowhides-s 5 sacks being an ordinary load-and drawn by horses over
the snow. A horse takes only one hide at a tine, but one driver may
k in charge of any number of horses up to four, the number depend-
ng upon the character of the trail. This systeni of haulage can only

bc followed in winter when a good covering of snow is on the ground.

In some cases wagon roads are built to the mines. Then the
haulage is done by sleighs in winter, and by four-vheeled wagons in
summer, the load (depending mainly upon the grade) ranging from 4
to 8 tons. These roads cannot be used for about four or five weeks in
the spring-when the snow is nelting- because part of them are then
only fit for "runners," and part for wheels. As the nielting snow dis-
appears at the foot .of the hills, runners are inpossible, and wheels
cannot be used until the snow lias gone entirely fron the higher ends
of the roads. The usual tinie that elapses after the ground is bare in
the lower valleys, until the snow disappears at an altitude of about 6,ooo
feet is four or five weeks, and during this time 'îaulage by this system
lias to be suspended, to the higher mines.

Sone of the mines a:re provided with rail, others with rope, tram-
ways--in all cases self-atting. Both thesc forms of tramway, if properly
arranged, are capable of continuons worl:ing througihout the year, and
are therefore superior to cither rawhiding, wagon, or sleigh haulage,
where the output is large enough to justify the extra cost of niakng
theni.

'lle longest wagon road )et niade is about 8 uiles, the longest
tramway about i miles.

Form/ ofrhe Ore Deposis.-Most of the deposits hitherto worked
are at considerable altitudes, for the 'iimple reason that the rocks are
more exposed there than at lower levels, and consequently i
prospector lias been more successful. The following table shows
approxinately the level at which soie of the more important mines
occur, disregarding the range of altitude in the several properties -

.\Mine. Feet aovc sea.
Iayne ....................................... 7,200
Idaho .... ........... .... ............ ........ 6,700
Alaino .. ,...... ..... .... ..... .............. 6700
RecU ............ ........ ..... . ................ 6,200
Whitewater ................................. .... 5,oo
Siocan Star ................... .............. ..... .5,ooo
Ruth ..................................... ........ 4,700

Nearly all the deposits known in the Slocan, and certaily those
of greatest importance commercially, have the form of veins, often
called, here and elsewliere, "fissure veins " or "truc veins," but a few
are bed-like in form, that is, occur along the bed-planes of the strata.
The two kinds will be considered separately.
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I'eins. 4iost of the depositi iii this class, hitherto worked, occur
in the argillites or elay-slate%, a few only having been worked in the
granite area. Whether this preponderance i- due to the former rock
being more favourable to the formation of ore deposits. or to the greater
eale with whiih they cati be opened up after they are found, is not
evident Experience on the granite area is too small for any reliable
judgmnt to be pronounced yet, but the de% elopment of the Enterprise
Mine or Ten lile Creek, has shown conclusiveily that it ik possible for

good mines to occur in that airea.
h'lie direction or s/rikr and the hadle or under/ie of some of the veins

is' shown in Fig. 3, which gives the information in a forni that admits of
ready reference and conparison. One fact is rendered very evident by
thiis drawing -there is no particular direction for thtese veins, as is oftenl
assumîed, although it must be admiîtted they seen more frequently to
have an easterly and wes.terly bearing or suî ike titan ainy other. The

siatentett soimetimes îmade that what is called a "truc fissure vein"

tust have ait inclination or underlie of at Ieast 6o , is also seen

to ie erroneous, for all the veins included in Fig. 3 are of that class,
yet sone of then occur at lower angles than 45° even. As in other

areas, the veins iere, considered singly, are not constant cither iii

direction or iade: the lines in Fig 3 represent only the average direc.
tion, so far as at present known. The changes in direction are fairly
well illustrated by the horizontal section of the Payne vein in Fig. 4,
and the variations that occur in hade are suggested by the cross-section

of the Alamio vein in Fig. 5. Sotte of the variations in the differeît
veins are more preciselY indicated on Fig. 3, the nunbers thcrcon sho-v.
ing the inclination i degrees, of the respective veins, front a horizonatîl

plane. Where two sets of figures are given, they indicate the range of
yariation in lade. All the veins namîed in Fig. 3, except the Comsto. k
and Enterprise, are in the argillites and their associated rocks. Thie
two last ncntioned veins are in inica-syenite and granite respectively.

h'lie greatest proved /ength of any one vein in the argillites is only
a httle over a quarter of a mile, and only about a third of a mile in the
granitoid rocks. This statement will doubtless be disputed by tho,e
whose powerful imagination can supply the facts wlich observation falsk
to find, but il is true ievertliess. i low much longer they niay hitere.

Fi. S.--Cross section of a vein. (Alamno Mine.1

Scale 2oo fi. toan inch.

6
o

o-

OJ

O-

-a-

7

after prove to be we cannot tell. What has been said, however, nay
bc taken as a protest against the too comnion practice of assuming the
existence of veins in areas that are covered by drift or otherwise, and in
consequence of which the solid rocks cannot be scen. Inferences as to
continuity in such cases can only be drawn with safety wien the
observed facts, on opposite sides of the concealed arca, arc in conplete
accordance.

The 1'idi/i of veins is likewise very variable. lit the argillites the
saime vein iay. in parts, bc only a few inches wide, whilst in other

parts it ia>y be over 3o fi. h'lie veins in the granite are less variable
than those in the argillites, and are seldon wider titan .jS in., although.

like those in the latter rocks, they occur of ail widtis below the maxi.

muni, the tendentcy being, in both classes of rock, for the veins to formni
a connected succession of truncated lenîses.

In somie cases veins, or parts of veins, occur on one side or otier
of a dislocation or fauit, the plane of which forums citier the hanging-

or the foot wall of the vein, according to the side of the ore on wi;ch

the fault exists. In such cases, the side of the vein adjoining the fault

is fairly regular. and the variations in the width of the vein arise fr..m
irregularities in the opposite wall, as showi in drawings I and I, I rg.

6. Or a veinîmay occur in part, or wholly, between two faults, as in

drawiiig III, Fig. 6, the plaies of the faults, in such cases, forning the
hanging wall and the foot vall respectively. The width of the vein is

Fîî: 6.
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then much more regular than when the ore follows the line of a single
fault, as in I and II, Fig. 6.

The greatest deptk that has been reached on any vein is about 450
feet, but the bottom of the ore-chute has not been reached, so that the
question of depth is entirely unsolved.

Veins usually occur singly, but in a few cases two, having different
directions, are found together, crossng one another occasionally, and
most probably always, but this cannot in every case be tested by obser-
vation, as one of the veins (which apparently cross) is often, if not
always, dislocated and shifted by the other. Three instances of this
kind are given in Fig. 7. It has just been stated that some veins, or
parts of veins, occur along the line of single faults. Other veins, or
other parts of the same vein, occur between two faults, and it may now
be affirmed that, perhaps, every vein is on the line of one or more faults
or dislocations of the strata. This is clearly shown by the severe
abrasion of the walls so frequently observable, the broken-up condition
of the country rock occurring between the walls, which usually forns
such a large proportion of the gangue in every vein, and by the different
dip of the strata on opposite sides of the vein. In some cases there is
only one fault, in others two or more occur quite close together. The
movement along these various fault-planes has often been in quite
different directions. It is not unusual, for example, to find the striæ
on one of these planes running thus //////, whilst a few inches behind,
on a parallel plane, they have a direction at right angles so, \\\\\\
These striæe are of great significance in the dynamics of faulting. In
some places they are horizontal, or nearly so. In others they have the
same hade as the fault plane on which they occur, whilst occasionally,
as just stated, they have intermediate directions. The abrasion has in
some instances-where the nature of the rock was suitable - produced
the highly polished surfaces known as "'Slickensides."

In addition to the faults just named, every vein, perhaps, has been
intersected crosswise by one or more faults. These may be divided
generally into two groups, one having a direction more or less parallel
to the vein, the other group more or less at right angles to it. Examples
of the former are given, in vertical section, and of the latter in hori-
zontal section, by Fig. 8. Nos. 2 and 3 are ordinary faults, Nos. i and
4~reversed faults. In each of these cases, except No. i, Schmidt's rule,

FIG 7.

s0

Y

for finding the shifted part of a vein, holds good. No. i is quite an
exceptional kind of fault, only two or three examples having come under
the writer's notice in the Scocan. When confronted by a fault of this
description, it is necessary to be on the outlook for any indication of
drag, such as is shown at A in Fig. 9, although that is an ordinary
fault ; or it may be possible to obtain a clue to the shift like that given
in Fig. 10, which is a cross-section of a drift in the Ruth Mine, showing
two of these reversed faults. The section, however, indicates the true
nature of the lower one only. Fig. i i shows two of these reversed
faults in longitudinal projection. The effect of any of these faults is to
shift the veins they intersect, either to one side or the other, and for
variable distances. A case in which the shift is large is shown in Fig.
12, which is a plan of No. 3 tunnel in the Enterprise Mine. The vein,
as will be seen from the drawing, is intersected by four cross faults close

FIG. 8.-Effects of cross-faulting.
In vertical section.

orOfox o"k 00t

.... Vein. -.- -- Fault.

together. The net amount of shift or heave is about ioo ft. In other
mines, like the Payne for example, the shift of the vein by these cross
faults is very little, as may be seen on reference to Fig. 4. The amount
of shift on any vein is very variable. The direction of shift, on the con-
trary, is very frequently, in fact generally, the same, on the same vein ;
but there are exceptions, as in the Payne Mine for example. Some of
the faults which cross that vein shift it to the north-west, others to
the south-east, as may be seen on reference to the horizontal section
in Fig. 4. An instance of a vein being frequently shifted in the same
direction is given in Fig. 13.

FIG. 9 .- Dislocated vein. (Enterprise Mine.)

Scale 8 ft. to an inch.

THE CANADIAN MINING REVIEW. 175



176 THE CANADIAN MINING REVIEW.

In the neighbourhood of niost veins occurring in the argiIlite,
dykes and intrusive sheets of felspar porphyry arc found. These, in
some cases, cross the line of the vein ; in others they are approxi.
nately parallel to it. A case of the latter kind is given in Fig. 14,
which is a cross-section of the Slocan Boy vein. ''he workings in that
mine have been carried to a depthi of 2oo ft., and, so far as they have
yet gone, the porphyry cither fornh the hanging wail of the vein, or is
separated fromt it by onily a few feet of argillite. W*hen the dykes or
intrusive sheets cross the cour>e of a vein they almost invariably furnish
additional evidence of the faultoing that lias taken place along the line
of the vein, for they seldom, if cever, intersect the vein but are inter-
sected by it, and shifted as shown in Fig. 15. Further evidence that
the faults coinciding with the veins have had one or more movenients
%ince the intitusion of the igneous dykes and sheets is supplied by Figs.

1.-;. to. - R,.eed fautîs ns seenî in tunnel face. (Ruth 'Mine.)
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16, 17 and 1 S, fragments of igneous rocks lavinîg, in cadi case, been
torn fron the main hody and dragged through the crmnnpled, crushed,
and kieadcd argillite.
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Fi'.. ia.-l.ri.ntal section of vein in No. 3 Tunnel. (Enterprise Mine.)

~ i lr

ýcalc 200 fi. to un inch.

Bed-lke Deps//s.-Examples of this kind of deposit are few, and
they have n1ot becn worked to any large extent. Fig. 19 reproduces a
section exhibited near the upper end of Spring Creck. The ore occurs
in lenses along the bed-joints of the limestone. When the deposit
seen in the section, is followed lengthwise in the tunnel, it nips out
entirely. A few yards of barren ground occur, and then a lense, some-
what like the last, cones in, but on a different bed-joint. A third lot
of ore, prartically like the other two, is on a different bed-joint again.

hlie direction of the deposit (or deposits) is N. 76 E. and S. 76 W.,
aad it liades southwards, at angles ranging front 75" to SSQ. Cross-
culs have been made in the tunnel to both contacts, but ore was not
foind thcte.

Ii-r;. î.t.-Vertical ecsion of vcin at moitith cfil upper tunnel. (Slocan liey Mine.)

A, argillite, thin behlded and crumpled ; A:a, thicker bhled : B3, fe)lpar poiphyry.
Scale 5 ft. to an inch.

Another depo.sit of this nature has been worked in a small way at
the Great Western mine Fig. 20 shows a part of that deposit in hori-
ïontal and vertical section. The ore, as will be scen from those draw-
ings, occurs on the contact between argillite and an intrusive sheet of
clspar porphyry. In one place it was fotund extending across the por-

phyry, between the two contact deposits, as shown in the horizontal
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Fir. 5.-lorizontal section. (Alaio Mine.)

j-r,

FouLT(1I..pII .t .'-

IV.

A,,
A, argittite ; U, feispar porphyry.

Scale Io ft. to an inch.

section, 1 -g. ao, but in other parts (ia cither deposit) it does not leave
me contact, towards cither the porphyry or the argillites, more than zo
n., so far as exposed by the present workings. The direction of the
iposit is N. 20 W. and S. 2C e., and it hades castward at an angle of

about 50".

Ii,.. î6.-Section ir. tunnel No. 3, showitig occurrence of irregiuar fragments of
eruptive rock in vein. (Alamno Mine.)

proportion of calcareous matter. The aiteration of the country rock
included in a vein may be, and often is, of t>vo kinds--mechanical and
chemical. The mechanical alteration has mainly resulted froni
abrasion, the hardened rock laving been ground into po\wder, and,
where suffiiciently argillaceous, kneaded, withl the help of water, into

"¿titta.)ercha or soft putty-clay. In soie cases the mineralogical con-
stitution of the country rock is such that any amount of grinding and
kneading would uot produce either of these clays. The abraded
material then appears in a less coherent forni and more like a fine

Fil. IS. -vertical section across disturbed part of vein. (Alamou Mine.)

A, argillite, crushed and crunpled, and bedding partiy oiliterated : 11, felspar,
porphyry ; C, galena and Mende.

Scale S Et. to an inch.

cliayeysand. In eilher case the pulverized rock usually adjoins one or
both walls, if there be two lines of faulting and is known to the
miners here as "gouge," elsewlere as selvage or flucan.

'T'lhe chemilcal aheration induced in those portions of the country
rock'which[occur within the vein (and often for some distance into the

FIG. 19.-Vertical section. (Carbonate No. i.)

A, argillite, crushed and crunipled, and hedding partly obliterated ; B, fespar
porphyry.

Scale 4 f,. to an inch.

Deposits of this kind may be intersected and shifted by faults
exactly like veins, an instance, in support of this statement, being given
in Fig. 20.

Inter .Natuîre of the Deposits.-What is commonly known as "vein
matter," that is, the non.metallic minerals vliich make up the whole or
a large part of every vein, consists, in great part, of more or less altered
country rock with varying proportions of quartz, occasionally sonie
calcite or dolomite, and very rarcly felspar. If the country rock be
citer argillite or granite, or in fact a siliteous rock of any kind, quartz
is the predoiminant xenogenous non.metallic mineral in the vein, calcite
appearing then but rarely. On the other hand, if the country rock be
eIdcareous, very little quartz is found among the gangue, but a large

Fi,; i7.--Irrgular fragments of eruiptive rock in .ein. (Alamo Mine.)

3 ,rgilite: B, argllite, crushed, crtmpled, softenedl, and bedding in great part
obîliteratel; C, felsp.î porphyry; 1), galena

Scale 4 ft. to an inch.

A, argillite; B. linestone: C, granite; D, galena and Iimnonite.
Scale ao fi. to an inch.

walls) oonsists in the partial removail of the alkalis and more base
constituents. The course of some of these chemical alterations may
often he observed, as, for example, in the Constock Mine on Fennell
Creek. There the country rock is a mica.syenite, but, in those portions
of it included in the vein, mica is usually absent. Here and there it is
possible to find the the faintest trace of the crystals of that mineral, the
ironi having been renoved In such cases if the rock be carefully
examined inch by inch towards the unaltered walls, it wil] b scen that
the flakes of mica become gradually more and more distinct, tuntil, in
the unaltcred rock, they assume their normal appîearance.

The quartz which makes up a considerable part of the Slocati
veins has often a tcndency to occur in bands, more or less parallel to
the walls, of varying and irregular widths and frequently interrupted by
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the country rock included in'the vein. Strings and bunches, along lines
of jointing, are also of common occurrence, the ramifying quartz in this
way sometimes producing a most complicated network in the rock which
forms the greater part of the remaining gangue in the veins.

In addition to the vein matter just described, all veins perhaps
contain a larger or snaller proportion of the metallic minerals. Those
met with most frequently are galena, blende, and siderate, the first and
last being oftenl altered, especially near the surface, into cerussite and
limonite respectively. In smaller quantities the following are met
with :-( i) Pyrite, (2) tetrahedrite and chalcopyrite, both often altered
near the surface into malachite and more rarely into azurite, (3)
pyrargyrite and stephanite, (4) nietallic silver. The mote abundant

Fin. 21.-A horizontal section of vein. (Idaho Mine.)

Fin. 20. (Greit Western Mine.)

Ilorizontal section.

Vertile section on ab.

A, argillite ; 11, felspar porphyry ; C, galena, blende, and quartz.
Scale 20 ft. to an inch.

metallic minerals, such as galena, blende, and siderite, usually occur in
association with the gangue or vein matter in interrupted and irregular
bands more or less parallel to the walls, as shown in Figs. 21, 22, 23,
and 24, whilst the rarer minerals-metallic silver excepted-are nnst
commonly scattered in strings, spots, and smail bunches through the
former. 'Metallic silver is generally found in thin flakes along the joints
of the quarti. The band.like arrangement of the commoner minerals
arises in two different ways, either from one or more of them forning a
continuous layer, as on the foot wall of the Whitewater Mine, Fig. 24,
or like that on the hanging wall of the Alamo vein, Fig 25. Or it may
be brought about by their being scattered as spots, strings, and bunches
through the gangue in such a way as to form an irregular band like that
near the hanging wall in Fig. 24.

The metallic minerals are not distributed in all parts of a vein
alike, some portions being entirely barren, whilst others are more or
less prolific. The ore-bearing parts may consist nerely ofa few strings,
spots. or blotches of the netallic minerals scattered through the gangue
in a disconnected and irregular manner, or the metallic minerals may
be concentrated and extensive In the latter case they are usually
known as "ore.chutes" or "pay.chiutes." The mines of the Siocan
are yet too young for much to be said about their pay.chutes. In not a
single instance, perhaps, has the full extent of a pay-chute been ascer-
tained cither horizontally or vertically. Nor do we know anything yet
about the pitch of thenm. In sone cases a projection of the stopes nay
seen to suggest a pitch, but an acquaintance with the structure of the
ground shows that the inclination, of what seems to be the ends of the

A, argillite; B, quartz with sone argillite ; C, galena and a little blend.
Scale 2 in. to a foot.

chute, is due to the existence of cross faults that intersect and shift the
vein and are not therefore the natural terminations of the ore.chutes.
This is partly explained by the longitudinal projection in Fig. 13. The
area of the pay.chutes opened up in two of the more important mines
is shown in Figs. . and i i. Since these projections were prepared the
stopes have been considerably extended. How large the chutes may
prove to be eventually, time alone can tell.

The metallic minerals in the pay-chutes are not often found in
any great force throughout the full width of a vein. unless it be narrow.
Where wide veins carry ore from wall to wall they usually contain a
large proportion of gangue or veinstone In the majority of cases the
ore is concentrated, more or less, along one or other or both of the
walls. As seen in section, that portion of a vein i; commonly spoken
of as the " paystreak." It bears no fixed relation, in extent, to the vein
as a whole. The vein may lie many feet wide, and the paystreak only

FIG. 22.-A vertical section of vein. (Corinth Mine.)

A, argillite; B, galena and limonite ; C, calcite and quarz.
Scale 2 ft. to an inch.
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a few inches. For example, the Whitewater vein varies in width from

3 to i5 ft., whilst the paysteak on the footwall ranges from I to 24

inches only. There is another paystreak near the hanging wall, but, so

far as is known, its extent will not exceed, if it equal, that on the foot

wall. In the Ruth vein the paystreak has, in one instance at least,

occupied five-sixth of the width of the vein when that was 8 ft. across it,

FIG. 23.-Section showng distribution of minerals in vein.

FIG. 25.-Vertical section showing "horse." (Alamo Mine).

(Alamo Mine).

A, quartz (granular) ; B, blende ; C, galena ; D, argillite.

Scale half full size.

but that was quite an exceptional occurrence with a vein so wide. In

narrow veins the paystreak may extend from wall to wall, as was the

case in parts of the Alamo vein. For example, the vein below the

horse in Fig. 25 is of this•character.
Occasionally the metallic minerals occupy the entire width of a

vein to the seclusion of quartz or country rock, except when the latter

occurs as "horses." A case of this kind is given in Fig. 26, which is a

cross-section of a remarkably well developed part of the Ruth vein. One

half of the entire vein-or 4 feet-was argentiferous galena, without a

trace of any non-metallic mineral whatever, and a third more was com-

posed of argentiferous galena and siderite combined, in the proportion

of one of siderite to two of galena. The remainder (16 in.) of the vein

consisted of argillite as a horse, that is to say, it was entirely free of

FIG. 24.--Vertical section of vein. (Whitewater Mine).

A, argillite ; B, argillite and quartz, the tormer crushed, crumpled and softened : C,
galena and sphalerite.

Scale 20 feet to an inch.

A, argillite ; B, argillite (soft), cerusite, and limonite ; C, galena.
Scale 8 feet to an Inch.

either metallic minerals or of xenogenous non-metallic minerals. An-
other section of a vein, composed entirely of metallic minerals and horse,

is given in Fig 27, which is a section seen in No. 3 tunnel of the Payne
Mine, at about 96o feet in from " day." This curious section contains

io separate and distinct ribs of ore-composed of about two thirds

galena and one-third limonite-having an aggregate width of 50 in.,

whilst the full width of the vein was 17 feet. Horses often assume the

form of an irregular lens-both in vertical and horizontal section-like

that shown in Fig. 25.

The average width of the paystreak in one or two important mines
may here be given. In the Payne it may be considered as about 8.3
in. over the whole area of the stopes. In- the Alamo as 14.3 in. The

paystreak on the foot wall of the Whitewater averages about 7 in.

FIG. 26.-Vertical section of vein where unusually large. (Ruth Mine).

A, argillite ; B, galena ; C, galena with about one-third siderite and limonite.
Scale 8 feet to an inch.

These figures do not, of course, afford a measure of the relative value of

these veins over a given area stoped, as that is also influenced by the

percentage of metallic minerals they contain To such an extent is this

so, that a narrow vein might be much more valuable than one far wider.

When gouge occurs between the ore and its walls they are easily

separated in working, but in places, as where there is a fault only on one

side of the ore, the latter is separated with difficulty from the wall. The

ore is then said to be "frozen " to the wall.

Near the surface the metallic minerals have often undergone con-
siderable alteration, galena being changed into cerussite, siderite into
limonite, and copper sulphides into carbonates. Fig. 28 gives a section
illustrating some of the effects of these changes. The galena has been
partly altered into cerussite, kernels of galena still remaining within the
cerussite, as evidence of the change. The lead carbonate is very soft,

and absorbs a large amount of moisture. It will be noticed that the

vein becomes narrower towards the surface. Is this an accidental oc-

,79THE CANADIAN MINING REVIEW.
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currence, or the effect of a cause operating widely? We know that veins
have often a tendency to close together when the walls are unsupported.
Whether the soft altered ore whicli now fills the upper part of this vein
can, under all circumstances, give the necessary support is not evident,
for the ore may eventually, by slow degrees, be either forced out at the
surface or renoved by neteoric or other denuding agents. h'lie latter
is perhaps, the more probable. In either case the effect would be to
produce a narrowing of the vein upwards. It is a matter worthy of con-
sideration whether we have not here a suggestion that will help us to
explain a very curious fact, sometimes observed in the Slocan lead veins
and in other veins in B.C. and elsewhere. It is not an unconmmon ob.
servation that a vein which, on the surface shows only iron stains and
quartz may, after a few feet of driving, begin to produce galena and other
metaillic minerais, small at first, but gradually increasing. The Alamo

Fi.. 27.-Vertical section of vein in No. 3 tunnel, goo fect fron "day."
(Payne .\ine).

i

i! a a

A, argellite ; B, argillite, softer thtan the wall rock A and bed planes mostly
obliterated ; C, galena with sone linonite.

Scale 7 fcet to an inch.

vein will illustrate this point. That vein crosses a " hog's back ;" and
in stoping above the topmost tunnel the ore was found to nip out en-
tirely some distance short of the surface, and in a line which, although
not parallel to the surface, had also the forin of a hog's back, as shown
in Fig. 29. In view of the facts just recorded, it does not scem im-
probable that the now barren part of the Alamo vein, adjoining the sur-
face, may have been originally ore-bearing,that the galena wasaltered and
softened as it now is at the Monitor, that the softened ore was removed
in the ordinary processes of denudation, and that the walls gradùally
closed together as the intervening support was removed. This explanation
may be applied to other sirnilar occurrences in veins carrying galena, and
also to veins carrying othet minerals-such as copper ores. It is, there-
fore, of some interest to the prospector ; when rightly understood it may

Fi(.. 28. -Vertical section uf vein at surface. (Monitor Mine).

A, argillite; e, carbonate of lead ; C, galena.
Scale 4 feet to an inch.

Fin. 29.-Longitudinal section. (Alamo Mine):

A, st 'ed ground; 1, barren ground.

Scale 200 fèet tu an inch.

lead to the discovery of ore bodies in places wherc the surface indications
are not very encouraging.

Although, as already stated, there is usually in the veins a more or
less banded arrangement of the metallic minerais, yet the duplicate
layers and "comb-structure," so freely illustrated in the text books, are
very seldom met with. The prominence conmonly given in such works
ta sections illustrating these somewhat rare phenomena, tends to pro.
mote an entire misapprehension as to the inner nature of mineral veins,
not only in British Columbia but elsewhere. Fig. 30 Is a reproduction
of the only instance of duplication and comb-structtire that the writer
has met with in the Slocan, and they are exhibited it only one part of
the section-the left side. Blende has been deposited first, irregularly
but on each wall, then galena, and lastly quartz, in more or less freely
developed crystals.

In soie places the netallic minerais follow the ines of jointing in
the country rock, branching off from the vein, along both the bed joints

FiG. 30.-A vertical section of contracted part of vein. (Alano Mine).

A, quarz (conbed); Aa, quartz (granular); le, blende : C, galena ; D, argillite. E,
bitter spar.

Scale half fuill size.

and divisional planes, in strings up to an inch or more in thickness. In
the Washington Mine it is common to find large strings of galena, v ith.
out a particle of quartz or other non-metallic mineral in them, runiing
out from the vein into the argillite of the hanging wall. In Fis. ;, i1
and t9 somewhat similar string; of galena are seen to traverse the fel-
spar porphyry. Fig. 37 exhibits a curious occurrence of blende in hat
rock. At first sight it might be mistaken for a breccia, but closer ex.
amination shows that the blende has most probably been depositt.1 in
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FIG. 31.-,4gction showing occurrence of blende in lispar porphyry. When we come to look closer into the ore, we find some curious
(Alamo Mine). facts relating to the order in which the various minerals have been intro-

duced into the vein. Such facts have an important bearing on the genesis
14 Nof the deposits, but it is not intended to enter at any great length upon

that enquiry here. Figs. 34 and 35 show the manner in which granular
%* \and lamnated galena are sometimes mixed. Fig. 36 shows how galena

sometimes traverses blende in a raticulated form. Fig. 37 will explain
the way in which tetrahedrite usually occurs in the galena, except that,

44 \in this case, the proportion of grey copper is abnormally high.

Flc. 33. (Washington Mine).

A, folspar porphyry ; B, blende; C, ferriferous dolonite.
Scale one.fourth full site.

cavaties in the porphyry. Around each nest of blende is a narrow band
of dolomite, the inner edge of which is irregularly serrated, as would

have been the case if the dolomite had crystallised on the walls of cavi-
ties, as in Fig. 32. If we imagine the cavity there shown to be filled
with blende, we have a set of facts practically paralleling those presented
in Fig. 3r.

A fact of exactly the opposite kind to those just mentioned may now
be noticed. Most horses are pieces of country rock entirely surrounded
by vein-matter, in which the metallic minerals may or may not occupy
an important place, but in Fig. 33 a piece of country rock is seen to bu
entirely surrounded on the plane of the section by cubic galena. This
Section also presents another instance .bf duplication. Whether the
included argillite was originally attached to the wall-rock cannot be said,
as the piece of are in which it occurred was severed from the vein before
the inclusion was noticed Parallel to the plane of the section the ar-
gillite as well as the ore had been broken.

FIa. 32.-Section of partially filled cavity in argillite. (Idaho Mine).

A, argillite; B, cavity lined with bitter spar.
Scale three-fourths of fut site.

A, argittite; B, blende with qnartz; C, cubic galena with nests of redrahedrite d.
Scale half full size.

FIG. 34. (Alatno Mine).

A, argillite; B, galena, laminated where shown ; C, quartz.
Scale full size.

Siderite is of frequent occurrence in the Slocan veins. Originally
it was much more abundant than it is now, a large part of it having
been converted into limonite, especially near the surface. Much of
this iron oxide is shipped to the smelter under the name of carbonates.
Some lead is shipped with it, but it is in the form of galena rather than
of cerussite, although in sone places this latter ore doubtless occurs in
the vein, along with the limonite, and will then, of course, be shipped
with it. Figs. 38, 39, and 40 illustrate the association of siderite with
a variety of other metallic minerals. From the manner in which the
galena in Fig. 38 runs into the siderite, it would appear as if the latter
mineral had been deposited before the galena. Again, the occurrence
of idiomorphic crystals of siderite in Fig. 39 leave littie, if any, doubt
in the mind that, in that case at any rate, the iron preceded the zinc.
In Fig 40 pyrite has obviously followed siderite, and yet idiomorphic
crystals of the former are bounded by siderite. This section also shows
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how. in places, tetrahedrite occurs in association with blende. Pseudo
norphs of limonite, after siderite, are occasionally met with.

Chalcopyrite appears to have been one of the latest metallic
minerails to enter the veins. A curious piece of ore which will illus-

t·-.. 35. (E-nterplrisc Mline).

I n,. 3S. (wIiict.ter tinc.)

A, 'id1erite, altered lo linonite at cedge a : I, galena (granular); C, tetrahedri
Scale ful sire.

trate this is shown in section by Fig. 4 1. This ore occurred in the
( la> ey gouge, on the foot Wall of the Whitewater vein. It was severely
strated lengthwise, having evidently been subjected to considerable
abrasion, a fact which shows that the Whitewater fault at lcast (if not

thes) lias had a niovement since the deposition of the ore. fine
threads of chalcopyrite, it will be seen, extend fron the main body of
that ore into both the galena, on one side, and the blende on the other.
Chalcopyrite niay, in sonie veins, occasionally be seen in the form of
strmgs and threads in tetrahedrite.

Fit. 39). (WVellingtons 'Mine.)A, t lende: Il, galena, coarely graular, Ws, Iaminate..
Scale full sile.

Fa.. m (Wllingon'Mine).

A, galena ; B, lendt.
Scale full 'ize.

A, galena, coarsely granular; B, tetrahedrite.
Scale full sie.

A. ýi-lIv e l: . lalnde.
Scatle full Sire.

Qua/iy if the Or.- -Most silver-lead ores are so associated with

gangue, or with the ores of Zine, copper, and iron, that it is nlot

conontcally possible to ship theni in a state of purity, but in a distri(t

like the Slocan, which is far renoved from sinelters, and wherc, con

sequently, high freight rate, have to he paid, it is imperative to ain ai

a higher tenor. In the early days, î.e., in i 8<, when the ore had to

Fit.. o.-(\Vhitewater Mine

A, sidCritC ; B, blende ; C, pyrite ; D, tetrahedrite.
Scale full size.
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c, "packed" out to the lakes, only the best ore m a mine could stand
the cost of shipping, so that then the ore had to be sorted most care-
itully. Thi, will be illustrated by a few figures relating to the output of
the I)ardanellc Mine, one of the first shippers. 31.1 tons of ore
lipped fromi that mine in two years ending December, 1895, gave 23*7

Pe.r cent. lead and 260.c> oz. of silver per ton, but the first io tons,
P.wcked out during the rail of 1892, yielded 55.6 per cent. of lead and
170.2 0 of silver per tot.

In iost or the Slocan mines some very high grade ore can be
found, if only small samples be taken, but that, it need scarcely be said
here, is not the way to judge or the product of a mine 'lhe yield of
l.rge quantities shipped in the ordinary course of business, is the only
iehable guide. 'l'ie following assay resuilts are averages derived fron
.meter returns relating to the quantities standing oppozite the naines
of lit difierent mines niamed in the table

Silver.

Namlle of 'Mine. Ton,.

î r.'aite .......... . 11,67
\ S1tewater ..........._ 5,6:o
i th(galena) ......... . 1,010

(carbonates)........ 957
I.ahu .......... ........ 1,531
\lamo ................. .2
'Ican Star............ .. o,o2
I'nterprise ................. 1,054
Rvc< ... ....... ....... 1,690

W ashingtonî... ......... 1,600
DI) Ia1.nelles............. 255
\1 nittort ..... . .... .. .. 427

Antine...... .. .. ..... 230
nbevrland ............. 263

* No.t decrmiined.

07.

'er ton.
112

113
105

4S
152 0
329

So
177
239

95
265

179

246

78.9

Lead.
'Cr cent.

54,

33
(>5
25

46,5
44
67
22

3f)
56
26
38

46
58 4

/inc.
'Cr cent.

n.d.

14 5
t) 9
n.d.

21

n.d.

12-7

12 5
13
i.d.
12-8

Silver. Lecad.

1 " 2-5

1 " 10-
1 " 16

i " 6-8
r " 1-

i " 2-4

z " 3'2
1 " ti-7
: " 1-9
1 '. 4-24

i " 3-7
i " 14-8

'lTie average grade of the ore shipped fron the Sierra Mojada,
Mexico, was about 3o per cent. lead and 35 o/. of silver per ton, or
i o. of silver to 17 lb of Icad.

Returning to the Slocan ores, a further insight into their character
may be obtained froi a study of the variations among their
metallic contents, as shown in the following tables, which give the
highest and lowest yields of silver, lead, and zinc in carload lotk --

W\ashington ........
M onitor..............
Antoine ..... ......--
Dardanelles ........
Payne (cIrlxiate).

" galen~îa)...
Ruth " ........

(carbonate.) .
Wh1itewater ..--..--.
Enterprise ...........

Washington ..........
Monitor .............
Antoine ...........
Dardanelles ... ......
Ruth (galena)... .....

"(carbonate.)...
W hitv.ater ....... ..
Einter.rise.. ........

Silver.
lliebest. Lwest.

0/ per ton.

75
(ls -7

151

145 .8

10()

97.5
43-3
56
74

Lead.
,t. Lowest.
nt. 'er cent.
- 36-3

5 19

13
6 15-5
3 6-5
2 16.4

4 ti.t
12.8

141

367'6
386
470-2

166

207

124

73
370

222-6

lighe
Per ce

71'

54,

55
55-
73-
36-
64-
30

t Aiso confained gold, o-35 oz. per lt.

This table shows better than nany words the highly argentiferous
haracter of the Slocan ores. It inleides probably the highest and the

lowest grade yet round. Wien we compare these resuilts with those
obptained froi the ores of other important silver lead areas, the greater
richness of the Slocan ores is at once evident.

In New South Wales, at the Broken Hill Proprictary, during six
montîhs ending the 3Ist .ay, 1897, 145,473 tons of ore were smîelted,
%%ith the following average yield

Silver.... .................. 2297 oz. per ton.
.. ......... . ................. S42 per cent.

Or i o. of silver to 7-3 Il. of lead.

From Block ro, in the sane locality, the following quantities and
yields were produced : -

Tons.
1,023
2,107

28,058

Silver.
01. per ton.

30-0

3· S
î9-S7

Per cent.
30
2S-4

Q-2S

/inc
Per cent.

27-5
20·2

2S.5

Silver. I.CaId.
Oz. L.b.

I to 20
1 17-S
1 " 19-4

li the Cceur d'Alene Mines, Idaho, U.S.A., the average, over six
cars, was i o/. of silver to 34's lb. of lead.

lin Colorado, the ratio of siver to lead in the carbonate ores was
Sunder

Silver. I.cad.
ons. Oz. 1.1.

10,561 from Fryer Hill gale .. .. ......... I to 6·5
6,315 " Carbonate 1Il gave ......... i " s
4,794 " " ......... I " 32

152,457 " Ion " . ......... t " 26

From the sulphide ores of the sane area the following ratios have
-een obtained

Silver. Lead.
Oz. Lb.

Moyer shaft..... ....... ................ i to 628
Colfeller's Mine .......... ............. .. . " 20-3
Minnie Mine........................... . 1 " 35'1

Washington. . ......
Monitor....... ... ... ,
D.rdanelles ..........
Payne (galena).... .....
Whitewater..... ..... .
Enterprise,... .........

c>

'z
v

Leadl with,-
Sliighest Lowest
silver. shr

Per cent. 'er cent.

67 19«1
32 37

54 45
55-6 15-5
76 32

75-5 30
67.5 62-5
31-8 18
56,4 27-9
24 20

Silvcer witi--
Ilighest I.owest

lead. le1d.
Oz. per ton.

123·6 60'1

304 92S-4

281 175

470-2 t45-8
105-8 97.5
66 45

191-0 298.5

T87-9) le 16-(

Zinc.

I lighest. Lowet.
Per cent. Per cent.

17-5 4

23 8

17'5 10-6

13 6-57

24 4.2

26-2 19

F)

f
'J,
Q

I 2
c..

t .z~
o

t -

I J~ '~
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ore shipped froni the Wellington Minc, gave the following assay
lfi resuilts:-

if t

IlN

A considerable part of the silver founid in these ores is in the
galena, which occurs in three principal furms, cubic, wavy and granular
(coarse and fine.) From a number of assays of ore from different mines
made with the object of learning in which of these forms the silver was
most abundant, the following resuits were obtained.

Silver.
Oz. per ton. .\verage of-

Wavy.... ........... 165-1 :: assays
Cubic ...... 117·4 16
Granular (ine) ......... . o9·8 7

These figure, must not be taken for more than they stand. Tl'he
variation in the quantity of silver in cach of these forns was consider-
able ; but the lowest silver in any of the 34 sanmples was in the fine-
grained ore, and the highest in the wavy ore, which is the saine relation
as that establislhed by the averages.

Part of the silver resides in the blende. T'he average of the assay
results of six random sanp)les of blende gave 176 o/. of silver per ton.
ranging froi 9 tO 35. Some of the blende is cadmxiferous. A saniple
fromt the Enterprise Mine gave 88-3 oz. of silver per ton, the highest
found in the non.cadmiferous being 35 Oz. of silver per ton of blende.
Sometimes tetrahedrite is ntimately mixed with blende, as in the lower
part of Fig. 4o, then the silver yieid is higli. Three carloads of this

Tons.
10 ...... .....
17 . .· .....
18 .. ........

Silver.
Oz. per toi.

281-5
3200158'a

Lcai.
Iler cent.

9·5
i4·6
15·5

Zinc.
l'er cent.

42-5
39',
372

'lie silver yield of the ore is also affected by the tetrahedrite
which is frequenitly scattered through the galena. It is furtiier increased
by the metallic silver and silver sulphides. The tetrahedrite somctimes
carries as mucih as 6,ooo oz. of silver ier ton of that ore.

When the metallic minerais are nuch scattered through the gangue
their percentage of the total vein contents is low, as will be seen fron
the following assay results of niili feeds -

Idaho ..........
Slocan Star......

Silver.
Or. per ton.

74·716·2:

i.earI.
l'er cent.

5·4
7.t)

Zinc.
l'er cent.

10-45

The gangue of some veins carries as much as 18 oz. of silver per
ton when there is iot a visible trace of any of the base muetallic minerais,
but analysis generally reveals their presenée, in quantities sometimes
exceeding 4 per cent.

Age and Origin of the Deposis.-On this part of the subject very
lttle can bu said that would he more than mere hypothesis, as the
geology of the country lias niot been sufficiently studied, whilst the
genesis of ore deposîts is a subject much too vast to be dealt with in
a communication of this character. But the tendency of suggestion
i sonie of the more proninent features of this new.born minerai

district may not unprofitably be considered for awhile if only in
outline.

There is no evidence in the Slocan as to the age of these deposits,
and perhaps the most that cati yet be said as bearing even remotely on
the question is that in other parts of the province galena has been
found in rocks of triassic age.

Minerai veins, .e., true veins, arc usually supposed to be filled
fissures, but there is no evidence of a fissure as ordinarily understood,
in the Slocan veins. The greater part of the vein stones consists of
country rock. Here and there we meet with evidence that some of the
vein contents have been deposited in cavities, as, for example, in Figi
30 and 31 : but such phenomena are rare, and when they occur are
invariably on a small scale. Crustification, as Posepny very appro.
priately called the crystallised lining that forms on the wails of cavities,
is an uncomnion occurrence.

Ail the Slocan veins are on the line of one or more faults. As
faults they differ in no respect from those which cross the veins. 'Tlie
latter we know are not accompanied by deposits of metallic minera!,
nor yet by fissures in which such minerais might soine day be deposited,
but if veins were preceded by fissures that were formed simultaneously
with the faults we now find on one or both sides of veins, why should
there not le fissures (ready to receive veins) alongside the cross faults ?
So far as relates to, locan veins the idea of filled fissures is not per
iuýsilble. Fifteen years ago the writer showed that it was equally im
possible in another area.* During the interval lie lias examined
luindreds of veins in various parts of the world, but lias not scen a case
where it was eitiier necessary or ielprul to assume a pre-existing cavity
of the nature of a gapiig fisure

Let us suppose for a moment that ail the metallic minerais, ail the

quartz, and other xenogenous non-mietallic minerah occurrimg lu an>
one of the Slocan veins were remnoved. Should we have a fissure left ?
No. Ve should have a conplicated network of cavities traversîig the
altered country rock in ail directions (within the vein space), and vary
ing in width in the differeuit chatbers, and soimetimiies even in the sane
chanber, froni narrow joints-the sides of which aie almost touching

* "The Minerai Veins of the Lake District," 7rans. Maa/ester Geo. Soc., 1884.
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-to spaces 5 or 6 feet wide, varying also in length and depth in the

several chambers from a few inches to 40 or 50 ft. Let us in this con-

nection look at Figs. 21, 22, 25, 27 and 30, and ask ourselves if the

cavities that would be produced by a removal of the metallic and

xenogenous non-metallic minerals are such as could be produced by

dislocation-whether they are not much rather of the nature of what

Posepny calls spaces of dissolution.

Microscopic as well as macroscopic study of the order in which

the various minerals found in these veins were introduced makes it

evident that quartz preceded the metallic ininerals, although doubtless

in cases of crustification like that shown in Fig. 30 it also followed

theni. The peculiar forms of the quartz in the vein stones make it also

clear that it does not occupy spaces of dislocation. In illustration of

this Fig. 42 is introduced. The spaces occupied by the quartz in that

figure are obviously more of the nature of spaces of dissolution than of

spaces of decission, but they are exactly like many of the quartz forms

seen in Slocan veins.

It has been seen that the country rock forming a large part of

the vein stone of every vein is, as a rule, very nuch altered both

mechanically and chemically, that the chemical alteration has been
effected by the removal of the alkalis and bases. In some places the

metamorphism is much more advanced than in others. Let us assume

it to be continued until practically all the alkalis and bases are re-

moved ; we should then have nothing left but silica, and seeing that

such changes usually proceed outward from lines of jointing, and at

different rates in different parts, dependent largely upon the varying

physical condition of the rock, we should expect the quartz to assume

forms resembling spaces of dissolution rather than spaces of decission.

An entire removal of all the minerals except quartz must result in

the production of cavities. These may afterwards be filled by other

quartz or by metallic or other non-metallic minerals. If vein quartz
originated in this way we understand at once why it is absent, or nearly

so, from deposits of which the enclosing rocks are calcareous.
As to the manner in which the metallic contents of veins were de-

posited we shall not stop to inquire here ; the evidence seems, how

ever, to warrant the statement that they were introduced at different

times and perhaps in this order-siderite, blende, galena, pyrite, tetra-

hedrite, and chalcopyrite ; that in some cases they were deposited in

cavities like the galena and blende in Fig. 30, in others they were

introduced metasomatically like the chalcopyrite in Fig. 41. In a few

cases there appears to have been an alternation in the deposition of the

metallic minerals, but they are usually on a small scale and such as are

seen in most mineral veins, resulting, it may be, fron the solution and

reprecipitation of minerals that have already existed in the vein. These

processes we know are going on in veins to-day on a small scale.

Working the Deposits.---'The facilities for mining in the Slocan are
great-a good climate, abundance of timber, the contour of the

ground such that the deposit can be reached and worked by tunnels

without the necessity for shafts and their accomparnying costly

machinery, a moderately hard country rock, and abundance of surface

water for dressing purposes, in addition to numerous fine veins of high

grade mineral, forming a combination of circumstances that could not

easily be excelled in any part of the world. The greatest drawback
hitherto has been absence of the means of transport, but by the con-
struction of railways and other methods of communication this difficulty
is being rapidly overcome. The erection of local smelters to reduce

still further the cost of transportation will complete the union of con-

ditions needed for working the deposits in the most economical way.

There has been a proportionately large amount of bad mining in

the district, mainly because men have undertaken the work who had

not the necessary preliminary training Out West men seem to think

they can do anything,' mining included, without previous preparation.

Railway men (of whom there are a number in charge of mines) seeni to

persuade themselves that driving a tunnel between two points is some-

what akin to mining, if indeed it is not mining. As a result we see

such men pushing through the ground regardless of geological struc-

ture, and making tunnels but not mines. For similar reasons we some-

times see costly dressing mills being erected where there is not sufficient

ore blocked out to pay for a coffee-mill. Unfortunately, too, these

milîs are sometimes erected here, as elsewhere, with an entire disregard

of the appearance of the mine and for the sole purpose of booming

shares.

The usual method of working the Slocan ores is shown in Figs. 4,
i i and 13. It is practically the same as that employed everywhere in

like conditions, so that there is no necessity to describe it further here.

Dressing and Marketing the Ore.-When the ore reaches the sur-

face it is concentrated either by hand or by means of machinery. The

hand sorted ore is usually referred to in the smelter returns as " crude

ore," that which has been machine-sorted as "concentrates."

The machinery employed in dressing is of the usual kind. There

is often considerable loss of silver with the tailings, which is unavoid-

able, and can only be saved by treatment in other ways. So long as

the silver-bearing minerals thrown off from a mill have a value less

than the cost of freight and treatment, &c., they are properly rejected.

The silver so thrown away may afterwards be recovered by other

methods and in a concentrated form that can be shipped at a profit.

Close dressing will become more of a necessity with the introduction of

local smelting.

The first dressing* mill erected in the Slocan was the Alamo, near

Three Forks, which was built in 1894. Since that time several others

have gone up, as shown in the following table:-

Capacity per 24 hours.
Mill. Tons.

Alamo.................... o100
Slocan Star................. 130
Washington ................ 50
Noble Five................ 130
Whitewater ................ 100

Erected.

1894
1895-6
1896
1897
1898

When dressed, the ores are mainly sent to one or other of the

United States smelters. A little ore has been sent to the hall smelter,

at Nelson. Recently the Canadian Pacific Railway Company erected

a smelter, at Trail, for the purpose of dealing with the Slocan ores, but

it has not got fairly to work yet. The heavy freight to U.S. smelters-

ranging from $i1 to $19 per ton--fias hitherto been a serious item of

cost. Local smelting will greatly reduce this charge, but it will not

obviate the payment of duty unless a market can be found for lead out-

side the United States. If such a market were found the base bullion

could be sent to the States (in bond) for refining until such time as a

refinery be built in B.C. The present duty on lead in Slocan ores,

entering the United States, is 1 5 cents per lb., and on the lead in base

bullion 2-5 cents per lb. The average lead contents of the ore shipped

from the Slocan has been about 50 per cent. The duty on ore of this

grade, at present rate, is $15 per ton. On a ton of base bullion it is

$5o per ton. It takes over two tons of average Slocan ore to make a

ton of lead. The duty on that ore is about $31.8o, against $50 if the

same weight of lead be sl4ipped as base bullion. Take the freight on

ore at $17.25 per ton (of ore) and the cost per ton of lead must be

$36.57. Let us see now how matters appear from the standpoint of

the Canadian Pacific Railway Company, even with the U.S.A. as a

market.
.SmeItinge Siocan Ores in the United States.

Per ton of base bullion.
Freight at $17.25 per ton of ore................ .. 36.57
Duty of 1·5 cents per lb. of lead in ore-..-..........31-80

$68.37

In the report of the Minister of Mines for 1896, it is stated that the Washington
was the first concentrator erected, but that is an error.
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Smelting Siocan Ores at Trail.

Freight on ore and bullion................say
Duty at 2.5 cents per lb. of lead in base bullion . .

REPORT OF THE TREASURER OF THE DOMINION COAL COMPANY, LIMITED,

18.oo
50.00

$68.oo

The difference is slightly in favour of smelting at Trail, even if

the base bullion be sold in the United States. If it were sold elsewhere

and simply refined in the States (in bond) the benefit to B.C. would be

very great indeed. But this is only so long as the operation is in the

hands of the Canadian Pacific Railway Company. The $18 per ton

charged for freight in the second of the above statements is a figure

which can of course be regulat.d by the railway company to suit them-

selves. If they were hauling base bullion, for others, doubtless they

would demand a much higher rate than for hauling ore, but for them-

selves they need not do so. They will, in smelting at Trail, lose the

long haul of the ore, but as much of the total ore-product now goes

over other railway systems they would probably not be any losers ulti-

mately, for they would get the carriage of the whole of the bullion which

would probably muci exceed in quantity the ore now hauled by them.

Apart from that they would create a great industry which must benefit

their system greatly in other ways. No one else (unless given special

railway rates) can deal so satisfactorily with this problem, at present, as

the Canadian Pacific Railway Company, and it is to be hoped their

endeavours to develop the resources of the country in this way will meet

with complete success.

Statistics of Output.

The figures given below are taken from the report of the Minister

of Mines. Those relating to the first three years are for the whole pro-

vince, and are, therefore, in excess of the Slocan output by about 6o,

45, and 20 per cent. respectively. The figures for the last three years

are for the Slocan Mining Division only, excluding that part of the

Ainsworth Mining Division which has been included in other parts of

this communication.

Ore. Gold. Silver. Lead.
Tons. Tons. Oz. Lb.

1892.......... .. 77,160 1,768,420
1893....... .. . . 227,000 2,135,023
1894......... . . - 746,379 5,662,523
1895........ 9,649· 6 1,137,040 9,751,464
1896........16,560 152 1,954,258 18,175,074
1897........ 33,567 193 3,641,287 30,707,705

The rapid increase of output which has taken place, and which

will doubtless be continued with the growing facilities for operating,

must, ere long, place the Slocan in a leading position among silver-lead

producers. When to that be added the output from other parts of the

Kootenay which wil-1, almost certainly, increase at a similar rate, there

is presented a very bright prospect for the silver-lead industry of British

Columbia

Dominion Coal Co., Limited.

DIRECTORs' REPORT OF CANADA's GREATEST MINING ENTERPRISE.

The following is excerpted from the report submitted to the shareholders on ist
instant:-

"IThe increasing business of the company made it advisable to build an ad-
ditional pier at Sydney, which has been done and charged to surplus for the year.

" It was also deemed advisable to provide increased facilities for banking coal
during he winter, which has also been done.

"IWith the exception of some additional equipment for the railway, ordered but
not yet delivered, all the expenditures necessary for nining and shipping the largely
increased output have been made and paid for out of the surplus earnings within the
last two years, without any increase in the capital account.

"ISince the close of the fiscal year, Feb. 28, 1899, $58,500 of the bonds of the
company have been retired through the sinking fund, leaving the bonded indebtedness
$2,876,500.

" In addition to the increase in business expected from shipment to the United
States during the coming year, the Canadian business promises to be much larger
than ever before.

"Submitted on behalf of the directors.
"HENRY M. WHITNEY,

President.
" Boston, June 1, 1899."

For the year ending February 28, 1899.

Net Proceeds Sales of Coal and Net Income from Steamships, Rail-
roads, Barges, Real Estate, etc.. .......... ...............

Less-
Renewals and Extension of Mines for Vear................

Less-
Interests on Bonds................ ........
Sinking Fund, 1898...................

Less-
Miscellaneous Interest .....................
Dividend Preferred Stock Paid and Accrued...

Balance.............
Disposed of as follows

Chargés Off:--
New Pier at Sydney. ......... $46,921 66
Railway Extension........... 16,532 o6

ci New Equipment..... 9,805 15
New Banking Trestle for Winter

W ork...... ............ 31,955 53
New Briquette Plant... ..... 5,328 38
New Discharging Plant at Point

*Levis................... 6,821 98
New Houses and Moving and

Rebuilding Houses.... .. 9,959 92
Sundry other additions to Pro-

perty at Mines.............5,348 88
Coke Experiments. . ..... 6,914 24
Balance Stock in Sydney Hotel

Co........................5,000 00

Balance to General Surplus ...

$176, 100 oo
57,210 35

$20,208 02
i6o,ooo oo

$679,3o4 78

52,526 47

$626,778 31

233,310 35

$393,467 96

180,208 02

$213,259 94

$144,587 80

$68,672 14 $213,259 94

BALANcEs FEBRUARY 28, 1899.
Assets:-

Property Accounts .........................
Cash Assets -

Cash in Banks and Offices................
Accounts Receivable....................
Balances due from Agents and Coal on hand. . .
New Supplies in Warehouse and Stores .......
Insurance Suspense ..... ... .............
Interest Suspense ... ................. ....
Cash in N. E. Trust Co. for Outstanding

Coupons................ .... ..
Cash in N. E. Trust Go. for Sinking Fund ....
Cash in Am. Loan and Trust Co.-Uncalled for

dividends .............................

..... ... . ... $20,108 39

$44,518 21
112,752 07

333,772 00
127,373 36

32,574 07
1,614 38

89,595 00
132,458 62

1,848 00
$876,505 71

Total....................................$20,98 4 ,61 4 1o
Liabilities:--

Capital Stock, Common............. ...... $15,000,0oo00
"i "i Preferred..... .. .. .......... 2,000,000 00

First Mortgage Bonds....................... 2,935,000 00
Dividend Preferred Stock January and February

1899 ................. .......... ..... . 26,666 67
Sinking Fund, 1898.................. ..... 57,210 35
Unpaid Coupons........................... 89,5950G

"9 Dividends ............... ......... . 1,848 oo
"' Royalty to Feb. 28, 1899............ .. 36,820 23

Bills Payable............................ . .148,771 79
Accounts Payable..........................320,000 00
Balance General Surplus.................... 368,702 o6

$2o84,614 10

GENERAL SURpi.us AccoumT.

Surplus brougbt forward ............ ..................... ... $175,029 92
difrom 1898 ............................ .............. 68,672 14

Railway Suspehse Account...... ....... ...... .. ............. 125,000 00

Total ......................................... $368,702 o6

SINKING FUND, AI'RIL 1, 1899.

$i i , 8oo U. S. Reg- 4s at cost.................................. $124,817 62
Uninvested Funds......... ................... .............. 8,925 97
From 1898 business. ................... ............ ........... 57,210 35

$19o,953 94

Brought forward.................... .......................... $125,000 00

For Retirement Of $58,5oo Bonds.......................... .... $ 65,953 94
Balance carried forward............................ ............ 125,000 00

$190,953 94

JS. MCLENNAN, Treasurer.
Boston, june i, 1899.

i86
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General Mining Association, Limited.

DIRECTORs REPORT ANOTHER SUCCESSFUL YEAR AT OLD SYDNEY MINES.

The directors present to the proprietors their Annual Report, together with the
Accounts for the year ending 31st December, 1898.

The sales of coal were as follows :-

1898
Tons.

Sydney Mines...... 252,327

1897
Tons.

241,327

Increase.
Tons.

11,000

The profit on the year's trading, as set forth in the accounts,
amount to ....................... ................. £16,716 14 11

Brought forward from 1897 ............................. 3,108 2 7

£19,824 17 6
Amount transferred to New Sinking Account.................2,500 o O

£17,324 17 6
Out of which the directors propose a dividend at the rate of

1o%, free of Income Tax, viz......................... 15,107 19 0
Leaving balance to carry forward ........................... £2,216 18 6

The shiaping season which opened at the beginning of May continued without
interruptiorf from ice until the end of the year, and a good demand was experienced
for coal in most markets, with the result that the quantity disposed of shows a satis-
factory increase over the total for the year previous.

The profit for the year was, however, not quite so satisfactory as might have
been expected in view of the increased sales, which in some cases had to be made at
a slight reduction on last year's prices. Work in connection with the new sinking
continued uninterrupted by any serious difflculty to the end of 1898, the upper sean
of coal having, as mentioned in the last half-yearly report, been reached in July.
Latest advices from the mines report that the lower seam bas also been reached, viz.,
on ioth-March It is impossible as yet accurateJy to determine the value of this
seam, as further exploration will be necessary before. this can be arrived at, and, of
course, much will depend on the uniform thickness of the coal.

So long as the present works are in progress, the directors recommend that a
substantial sum should be carried forward as a contribution towards outlay.

The Manager's report annexed gives the usual details of the colliery's works
during the past year.

For the Board of Directors,

J. D. HILL, Chairman.

REPORT FROM THE MANAGER.

The average number of colliers employed during the season was 323 men ; the
pit worked 287ý/7 full days drawing coal; and the total quantity Of 267,773 gross tons
of coal was raised. The best month's output made during the season was in August,
when 26,320 tons of coal were brought to bank.

Of the above-mentioned output, 50,500 tons were banked out during the winter
and early spring, and refilled and shipped during the succeeding months of open navi-
gation.

Some 7,000 tons of coal were shipped in the month of January ; a small quantity
was shipped in both February and March and soie 5000 tons in April. Regular
shipping work for the season commenced on ist of May.

The largest months' shipment of coal was made in August, when 30,535 tons
were put on board vessels. The total shipments for the year were 231,603 tons, and
the local coal sales of all kinds were 20,724 tons of screened large, run of mine and
slack coal.

The length of our main haulage engine planes has been advanced during the year;
that on the north side is now 2,563 yards from the pit bottom to the landing in No. 3district, and the south side engine plane has reached the distance of 2,084 yards to
the landing in No. 4 district. For the sec9ndary haulage, another air winch, having
two 7-inch cylinders by 10 inches stroke, bas been added to those already in use.
Compressed air pipes have been put in to supply air to operate the winches on the
south side. New stables for one half our number of horses have been erected in the
south side workings, as they were put into the north side the previous year ; and
water pipes have been put in from pit bottom to these stables. These water pipes
on both sides of the workings, traverse our main haulage roads, and, besides supply-
ing the horses with water, they give us the means of wetting our haulage planes
whenever necessary. At every 200 feet distance on these pipes we have tap-cocks,
to which we can attach flexible hose ofi oo feet length when desired. The water in
these pipes comes from our reservoir on the surface, giving a pressure due to a head
of 60o feet, if called for. Our arrangements thus made for watering the main haulage
roads, probably would not suffer by comparison with those of many of the most
advanced collieries in England. There are at present in our workings 6,137 yards
length of iron pipes for compressed air, and 4,537 yards for water, of which quantity
some 3,194 yards were ut in this last year.

On the surface we ave replaced one or more of our old cylindrical egg-ended
boilers by a Lancashire boiler, so that we now have a battery of five Lancashire
boilers in use.

A new engine to work our north side main haulage has been erected on the sur-
face, but it is not yet at active work, for the reason that the clutch gear with which it
was mounted was found inadeqnate for the very heavy work which the engine now
has to perform ; consequently an improved form of friction gear had to be ordered,
and it was not delivered by the close of the year.

Ten new coal. cars, of 6 tons capacity each, were ordered from Rhodes & Curry,
of Amherst, and were added to our stock in July.

Three of our locomotives were provided with a number ,of new tubes, and a set
of new tyres was procured for the locomotive "John Bridge."

Part of the railway was relaid with 4,300 yards of steel rails of 65 lbs. to the
yard, and a large number of sleepers, or crossties, was replaced by new ones.

Eight new cottages of the commodious design adopted of late years and three
smaller cottages, were built for the accommodation of our workmen ; and many of
their older dwellings were repaired, while some that were in bad condition were
partially rebuilt.

The summer of 1898 was unusually dry, much inconvenience was suffered by our
workpeople and others from the want of water, and at one time the supply in the
reservoir, upon which our boilers depend for their feed, was alarmingly low. The

services of a boring machine were procured, and some expense was incurred in boring
several holes along the line of our railway. Several feeders of good water were found.
A portable engine and pump were provided and set to work at the nearest borehole,
and our supply of teed water was thus made safe until rains set in and replenished
our reservoir.

The new shaft, known as the Jubilee Pit, which was commenced in 1897 to test
the No. 3 seam of coal, reached that seam on July 21st, 1898, at a depth of 468 feet
fromn the surface. The seam of coal was there found to be 4 feet 4 inches in thick-
ness.

It was then determined to push on the sinking to find and test our No. 4 seam,
which it is expected to reach at about 191 feet below our No. 3 seam. After com-
pleting the tubbing of the shaft to shut back the water that was finding its way in,
the sinking was resumed on the i1th of November, and by December 3Ist the total
depth of 563 feet 9 inches from the surface had been reached.

A number of new pit tubs or boxes were built during the year ; coal cars,stationary engines, and the older boilers were repaired, and the various other plant
and appliances of the coliiery generally have been kept in efficient condition and
working order.

(Signed) R. H. BROWN.

Bell's Asbestos Company.

TIHE POSITION OF THE COMPANY EXPLAINED.

The eleventh ordinary general meeting of the shareholders of Bell's Asbestos
Company, Limited, was held last month in London.

The Chairman said : The directors regret the delay which has taken place in
presenting these accounts to you, but however desirous we may be that you should
have them in good time, such delays become more and more unavoidable as the busi-
ness of the company expands at the various agencies established in distant parts of
the empire. It is evident we can no lrnger expect to issue our report and balance-
sheet with the same promptitude as we were able to do when our trade was confined
almost entirely to this country. Upon the whole we have had an uneventful year.The strike of several months duration in the South Wales coalfields interfered some-
what considerably with our sales, not only to colliery proprietors and to the many
works dependent upon the supplies of coal for motive power and manufacturing pur-
poses, but also to steamship owners, whose ships were laid up in consequence.
Nevertheless, our position has been well sustained and our trade developed whenever
and wherever an opportunity presented itself. At our head establishment in South-
wark Street the turnover has been fully rnaintained ; but the ever increasing com-
petition for orders, more especially by German manufacturers, has prevented our
obtaining the favourable results which might reasonably be expected from the large
volume of business that we have done. You will remember my saying at our last
meeting that for any manufacturing company to "stand still" was "to go backward";
that if we were to continue our dividends the company must persevere in that "go
ahead" policy which we have had in view, and that your directors considered the
time was approaching when additional premises would be necessary for our business.
I am pleased to be able to announce that excellent riverside premises have been
secured at East Greenwich, which will enable us to bring crude asbestos and other
raw materials imported from Canada and elsewhere to alongside our own wharf,
where the lighters can be readily and rapidly discharged by steam cranes into our own
warehouse. The buildings already erected are ample for storage purposes, and there
is in addition sufficient building accommodation for the manufacture of our lubricants
and cement. The greater portion of the additional rent which we shall have to paywill be covered by the saving effected in carriage and dock dues on the raw material,
and the space accommodation available will be eight to o times that which we have
given up. Moreover, considerable benefit will result, from the relief which will be
afforded to our overcrowded premises in Southwark Street, and our ability in con-
sequence to increase the output of materials for which there is a ready and increasing
demand. Our colonial and other agencies continue to make satisfactory progress,
and the demand for our manufactures for export has considerably increased in volume.
Naturally it takes time to establish a business, whether in the colonies or anywhere
else, but I think I am safe in saying that, taken as a whole, the result is fully up to
what we.could reasonably expect. The managing director paid an early visit to our
mines this year, and reported to the board that everything appeared satisfactory. A
considerable amount of new ground has been opened up, which will give more sur-
face to work upon and enable the manager gradually to employ more quarrymen and
so increase the output as desired. It will, I feel sure, be a satisfaction to you to learn
that the demand for crude asbestos from your mines exceeds the supply, and that the
prices we are able to obtain are more remunerative than they have been for some
time past. Your directors, in order to take every advantage of the present improved
condition of trade, have made additions to the mill buildings and to the machinery,
and such additions have been carried out in an efficient and satisfactory manner in
spite of the drawbacks incidental to a Canadian winter, and to a very serious out-
break of diphtheria, which I am sorry to say attacked not only many of the miners
but the manager also. It is satisfactory to know that this epidemic is declining, butthe short supply of labour will be felt for some time to come.

You are aware that judgment was given against us in our action against theJohns Manufacturing Company of New York for breach of contract, and that we
decided to appeal against the verdict. The usual notices were given, and some daysoon certain points of law in connection with this case will be argued, and a decision
given a few weeks later. If our advice is correct, we have reason to expect the
decision will be in our favour. Of course, we have had to pay the costs up to and
including the last trial, and they have been provided for out of the revenue of the
year. As regards the balance-sheet, the figures are so very clear and explicit that I
need say very little about them. 'It will be noticed that a further sum of £io,ooo.
has been borrowed at a low rate of interest, on the security of the Southwark Street
property, in order to provide money for the purchase of the leasehold premises down
the river, and for the necessary alterations and additions thereto, and also for the
additional plant at the mines. It will further be noticed that 5 per cent. has been
written off the machinery and buildings account for depreciation, and that the sum Of
4£5oo has, in addition, been carried to the machinery reserve account. The result of
the year's operations is a net profit of £5,033 18s. 2d., to which has to be added
£2,339 12S. 5d. brought forward from the previous year, leaving for appropriation
£7,373 ils. 7d. I need not say that I shall be pleased to answer any questions inreference to these accounts, and now beg to move: That the report of the directorsand of the auditors, with the financial statement submitted to this meeting, be, andthe same are hereby approved, adopted, and confirmed."

Mr. T. B. Lightfoot seconded the resolution.
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Mr. Thompson said he was only a small shareholder in the company, but the
balance-sheet seemed to be unsatisfactory from the shareholders' point of view. No
trading accont was given ; therefore the shareholders were not competent to form a
judgment as to what the amount of the output had been and what the expenses had
amounted to. They did know, however, that £io,6oo of gross profit had apparently
been earned, and of that amount over £5,ooo had been carried to the balance-sheet.
This was an exceedingly small amount to be derived from the large amount of capital
involved. He would also draw attention to the fact that the remuneration of direc-
tors and managing director represented about one-third of the net profit which was
carried to the account. He would move that a small committee of large shareholders
should be appointed to consult with the directors.

Mr. Lewis seconded the amendment, and asked the auditors what the reserve
fund was invested in.

Mr. H. R. White considered the statement was one upon which the board could
not be congratulated. The reserve fund, he took it, was not a liquid one, but was
merely employed in the ordinary business.

The Chair-an, in replying, thought that the remarks which had heen made
were caused through disappointment at their not being able to distribute more than 4
per cent. He would, however, ask them if competing campanies were doing any
better. It was not conducive to the interests of the company that they should
particularise the accounts too much, though private information could be obtained
hy any shareholder. The reserve fund existed as working capital in the business.

Mr. H. A. Bell (managing director) said that in 1888, the first year of the com-
pany, they had in assets a total amount of £89,950, which they took over from the
original vendors ; to-day the same items represented a total of £165,300. In 1888
the liabilities were £94,ooo, against £103,oo now. The result was that the
increase in the assets was 475,350, and in the liabilities £9,ooo, the balance in the
increase of the assets being £66,350, while the reserve fund was £65,000. The
company had solid assets in the shape of cash, debtors, stock, freehold property, and
a matgnificent factory. This had not been taken out of the pockets of the share-
holders. A certain amount was taken out of reserve, and the balance of £4o,ooo
was the premium on shares when the company was in a flourishing condition.

Mr. Cooper (auditor) said there were two kinds of reserve funds-a reserve fund
which was set aside, and one which was employed in the business. The reserve of
this company had been employed in the business from the formation. The goodwill
was the price paid for the business, and if the shareholders liked to write off that item
it was open to them to do so, though not for the auditor to insist on it being done.
As to the value of the Asbestos estates, it was exceptional to write down the value of
a mine which the directors believed was wortit as much as when the company started.

Mr. Bell said if the shareholders wished it he could obtain a buyer for the pro-
perties within twenty-four hours. He believed they had a good property in this com-
pany, and that the mining property was a magnificent one.

The amendment was then withdrawn, and the original resolution unanimously
agreed to.

On the motion of the chairman, seconded hy Mr. Burnett, a dividend at the rate
of 4 per cent., free of income-tax, was agreed to.

The retiring director (Mr. T. B. Lightfoot) was re-elected, as were the auditors
(Messrs. Cooper Brothers and Co.)

A vote of thanks to the chairman closed the proceedings.

Hastings (B.C.) Exploration.
PROMISING DENELOPMENTS IN THE ARLINGTON MINE-A TRUE FISSURE

VEIN REPORTED.
The second ordinary general meeting of the shareholders of the Hastings (British

Columbia) Exploration Syndicate, Limited, was held this month in London.
The Chairman said : The balance-sheet speaks for itself fairly well, and from it

vou will see that we have expended something like £6,ooo in developments, and
that, I may say, has been almost entirely devoted to one purpose, namely, the de-
velopment of the Arlington Claim. The syndicate, as you are aware, has acquired
a great many other properties, but we have concentrated the whole of our attention
on the Arlington as the one most deserving of it, and I am glad to say that in this we
have not been disappointed The Arlington promises to-day to fulfil every expecta-
tion, and, indeed, we hope we shall find this really a mine, and not merely a hole in
the ground, vr, as one gentleman reported it to be, at an earlier stage, a mere saddle-
bag deposit. A saddle bag, as you will easily understand, is not a deposit that goes
very far into the ground. However, we are down something like 400 ft., and testing
the vein by drifting to the north and south of it. So far, we have hardly got such
full particulars from our mining engineer on the spot as we should wish. He was to
have sent us a cablegram to-day giving us the latest information, but we have only his
report received ten days ago, when he told us he was beginning to cross-cut north
and south about 30 ft, from the incline shaft, through which all our explorations
have been done so far. We are most anxious to ascertain what the results of the
drifting north and south may be, and also Particularly as regards the cross-cutting,
for we have been working, as I glean from his reports, in a shaft which takes up
5 ft. of the vein, and in that so far we have been working on the footwall, and have
a body of ore which, we hope, will extend a good many more feet in width ; but it
certainly extends to 5 ft . Until we receive a report from our mining engineer as to
the results of the cross-cutting, it is quite impossible for us to make any prophecy as
to what we have before us. The assays have been exceedingly favourable. The
latest assay he took-a carefully selected general assay-amounted to something like
$28 per ton across the entire width of the vein as fas as it had been opened. That
tallies with the results of our ore that we sent to the smelter. We sent three carloads
of ore to the smelter with the result that we netted about £3 ros. a ton profit, and as
you will know if you have a property which contains ore which can be sent to the
smelter in bulk and return a profit of £3 ros. a ton, you have something very hand-
some indeed, if you can only prove your vein to be anything like a true fissure vein.
(Hear, hear.) The formation appears to be of a settled nature, and we are in great
hopes that the further developments which are now taking place will prove the vein
not only to be permanent, but of considerable width. As I said, we are most
anxious to confirm all the reports we have heard of it, and so, with that object, Mr.
Astley and myself propose to proceed to the Arlington Mine next Saturday, and by
the time we arrive there the manager will have reached the point which I think will
test what we have. Our late managing director,. Mr. Dewdney, who resides in
British Columbia, has just come over here in the " Campania." He paid a visit to
the mine shortly before he left, and he has kindly volunteered to tell us what he thinks
of it. I am sure you will be interested to hear him, as he will be able to speak with
more accuracy and possibly better information than I can myself from the reports of
our manager. I will now fQrmally move the adoption of the report and accounts.
(Applause.)

Lord Hastings seconded the motion, which was at once agreed to.
The Chairman next proposed the re-election of Mr. B. F. Astley to his seat on

the board. He remarked that Mr. Dewdney also retired, but found himself so busily
engaged in British Columbia with other affairs that he was unable to devote his
attention to the affairs of this company any longer. He (the chairman) was very
sorry such was the case, because Mr. Dewdney had been with them from the initia-
tion of the company, and had rendered them very valuable services-especially in the
acquisition of the Arlington Mine.

The motion was seconded by Sir Edward Birkbeck, and carried unanimously.
The Hon. Edgar Dewdney said it gave him great pleasure to be able to attend

this meeting, especially as he thought all the shareholders might be congratulated
upon having secured what he considered a first-class property out of the few the com-
pany had taken up during the short time it had been operating. The Arlington
Mine, which was the one in which they were specially interested, he visited a few
weeks ago ; he had business in that portion of the country, and Mr. Bucke, their
engineer, was anxious that he should see it, although at that time he did not antici-
pale that he would be over here. The mine itself--and he spoke from some know-
ledge of mines, especially in British Columbia-he considered to be of a number one
character. If this meeting had taken place a few months ago, he, probably, would
not have spoken in such a sanguine manner, as he might possibly do that day, as they
had not secured at that time some adjoining properties which it was imperative in the
interests of the company that they should have. He had been glad to hear since he
arrived in this country that Mr. Bucke had secured one of the adjoining properties,
namely, the Directorate, which was on the right, although he had been in hopes that
they would also have secured the Originil, which was on the left. At any rate, the
Arlington, with the Directorate and the Arlington Fraction, which they lyd been for-
tunate to secure, and the value of which he thought there was no question about,
gave the company a most valuable property. There was enough work done on the
Arlington to-day to show that they had a well.defined and most regular Iode. Until
they came to what engineers call the roll in the vein, which they were liable tg meet
with at any time, it was most regular, the footwall and hanging-wall being almost as
perfect as a sheet of paper, showing that they had a true fissure vein. Whether it
was one of an intrusive nature, which had been suggested by a few, he was not pre-
pared to say, but that they had a true fissure vein there was no question about, and
the ore already in sight in the incline shaft made it beyoud question that they had a
very large body of ore in their ground. If that had been the property of any other
parties they would have heard of it, not only from one end of British Columbia to the
other, but in the City of London, he was sure ; but the object for keeping the work-
ings quiet had been to enable them to secure adjoining property if possible at reason-
able figures. The owners of the Canadian King, a property which lay immediately
to the north, having sold the Arlington to ihis company, had now put plant on their
ground for extensive working. They sold the Arlington because they had ore on the
Canadian King, which was, apparently more valuable ; it carried free gold, and gave
them a greater idea of value than the Arlington. They were poor men ; but since
this company had developed its mine, and shown they had a large body of ore, they
had managed to raise sufficient money for working, and, to show the value they put
on their mine, he might mention that they were offered 4 cents a share for 700,000
shares, and refused it. That showed they attached a great deal of importance to it-
more so than he did, because he thought their % alues were ahead of this company's,
and they had a comparatively small piece of ground which he thought would carry
the ore, whereas this company, with the Arlington, the Directorate, and the Fraction,
had quite a large area. He hoped Mr. Bucke would succeed in securng for them
the Original ; if so, they would have all the territory th-y wanted, and, he con-
sidered, as valuable a property as any in British Columbia. The operations were
very disappointing until they reached the 230 it. level, where they commenced t get
a good body of ore, which increased in width as they went down. At the bottom of
the shaft there was a little disturbance, to which he did not attach much importance,
nor did the engineers, and they had 12 ft. of ore when he was there, that being the
only stopping that had been done in the mine. If the company thought it advisable
they could at once ship ore ; by putting in a turntable or two, and having three or
four cars at work instead of one, they could take out a very large body of ore daily,
sufficient to give them handsome returns ; but it was a question whether that course
should be adopted, or whether it wuuld not be more advantageous to concentrate it.
That ore, if tested to-day, would return ar least $oo to the ton. But, of curse, it
was not all like that. The question was las to whether it was advisable to put up
machinery for treating it. Mr. Robertson, the Government Metallurgist of British
Columbia, had advised him that it would be well to do so, and if it 'were wished he
(the speaker) would be willing to send a few hundred pounds of it to the McGill
Institution at Montreal, where they had the most clever professors to be found on
the continent of America, at any rate, and the best appliances for testing, and advis-
ing how ore should be treated. They would treat it free of expense, and he would
strongly advise the board to adopt that course before making up their minds to erect
a concentrator. Ie had it in his mind whether it would not be to their advantage to
ship the ore just as it was. The silica in the ore was of great value, especially to the
Le Roi smelter ; they used that ore in the second treatment of their own ore, and he
thought arrangements could he made with them to have it treated at a very much
cheaper rate than they had done hitherto. For the few tons that had been sent them
they had been charged $8.50 for freight and treatment ; but no doubt if they sent it
to the smelters they would get it done for about $6, which would be a great saving
in itself. In conclusion, he again congratulated the company on having what he
considered a first-class property, and he was quite certain that when Mr. Head and
Mr. Astley visited it, they would be strongly of the same opinion. (Applause.)

In reply to Mr. A. E. O'Brien. Mr. Dewdney said they had a wagon road built
from the mine to the railroad, a distance of 312 miles, and there was then a three
hours run to the smelter.

The Chairman said he was sure that shareholders were very much obliged to
Mr. Dewdney for his graphic description of their property. The least they could do
would be to pass that gentleman a hearty vote of thanks, and that he begged to
propose.

The motion was seconded by Mr. Coombe, and carried unanimously.
An extraordinary general meeting was then held for the purpose of making

alterations in the regulations of the company.
The Chairman said when this syndicate was formed there was no idea of the ex-

tent to which it would develop, and it was thought that they would be able to work
under Table A, with certain modifications. But they had found Table A very
inconvenient, and he thought shareholders would agree with him that a company
that had attained such importance as their own should have a set of articles of associa-
tion. Mr. Gibson had therefore prepared a set of articles, and he (the chairman)
now begged to propose their adoption by the meeting.

The motion was duly seconded and passed, and the proceedings then closed with
a vote of thanks to the chairman.

188



THE CANADIAN MINING REVIEW. 189

Cape Breton Smelting Works.

OUTLINE OF THE OPERATIONS OF THE DOMINION IRON AND STEEL CO. IN

NEWFOUNDLAND.

ST. JOHN's, NEWFOUNDLAND, May 23.

An undertaking of considerable magnitude, and of special importance to the
English iron trade, is comprehended in the new venture of the lamous Whitney
Syndicate, the American industrial corporation which bas lately been extending its
ramification through the eastern provinces of Canada. Already, under the title of the
Dominion Coal Company, it bas secured control of the coal mines of Cape Breton,
with an annual output of 1,250,000 tons of soft coal, and it is now undertaking the
establishment of an immense smelting works there, the iron for which will be pro-
cured in Newfoundland. Some idea of the scope of the proposed enterprise will be
gleaned from the fact that the syndicate intends to mine at least 1,oo0,000 tons of
iron ore every year, whereas at the present moment the total quantity of iron smelted
in Canada is only 77,000 tons annually. The Dominion Government grants a bounty
of $2.5o a ton on all iron smelted in Canada, and this stimulus the Whitney people
desire guaranteed for a period of years, when they will at once begin operations and
fight for a footing in the British markets.

As a preliminary they have obtained an option on the hematite deposit on Bell
Island, near St. John's, to continue until October, and for the sum of $i,ooo,ooo.
The islet is about six miles long and three broad, and is a veritable mass of the ore,
which forms in many respects the most remarkable mineral deposit in the world. It
is an immense quarry, so to speak, and is reached by simply stripping off the surface
coating of earth. The ore lies in a horizontal stratum about 5 ft. thick, covering an
area three miles long by a quarter-mile wide. Above it lies a bed of rock about 2 ft.
thick, and below it is a similar bed of rock, succeeded in turn by a second stratum of
ore, and probably rock and iron in alternate layers to an unknown depth, though
the prospectors have not themselves felt called on to go below the second hematite
bed, as the two together show about 4o,ooo,ooo tons of ore in sight, with the liklihood
of the deposit being inexhaustible. To mine the ore the upper crust of rock is first
removed piecemeal, giving access to the hematite, which is displaced by dynamite
charges, the shock breaking the mass into small cubes, measuring a few inches either
way, which are so easily handled that they can be shovelled into barrows, like small
stones, and conveyed to the shipping pier, where steamers are loaded with the stuff
for the markets where it is taken to be refined.

The property has been held under lease for some years by the Nova Scotia Steel
Company, whose operations have been conducted on a fairly large scale, they mining
about oo,ooo tons yearly and having spent some $200,ooo in erecting a loading pier,
constructing a tramway to the mine therefrom, and providing the equipment essential
to the efficient working of the property. They have secured a market for the crude
product in Great Britan, Germany, the United States, and their own works at New
Glasgow, Nova Scotia. The ore contains not less than 53 per cent. of iron, some-
times increasing to 65 and 70 per cent., and it is almost absolutely free from obnoxious
elements. The working capacity of the property now is i,ooo tons daily, and the
place is open to navigation for eight months of the year, while the building of another
pier and tramway would enable the output to be doubled. And this is but one of
several similar properties on the island, while the north shore of Conception Bay,
which it faces, shows an outcrop of the saine ore, exceedingly rich and in immense
quantity, extending over an area of 18 miles along the sea coast, and capable of being
developed in a like manner, two or three English ironmasters having already started
work on different claims there.

It is therefore evident that for smelting operations, as extensive as even the
Whitney Syndicate would undertake, the supply of ore in this colony is abundant.
It only remains to consider the feasibility of the scheme which they have on foot.
They propose to erect a large smelting works at North Sydney (Cape Breton), con-
tiguous to one of their largest coal mines and within easy access of a deposit of lime-
stone suitable for use as a flux. From that humble beginning the syndicate aim to
establish a great iron shipbuilding concern in the neighbourhood, to be ultimately
developed into a depot for the construction of warships and liners, like Clydebank
and Belfast. The chief advantages of theNewfoundland ore are that it is obtainable
in practically unlimited quantities, that it lies almost at the sea shore, and that it can
be mined for about 25 cents a ton, and freighted to Cape Breton for a similar figure.
Newfoundland, with its iron, and Cape Breton, with its coal, lie in such close
proximity that the industries of mining and smelting can be carried on more cheaply
and advantageously there than almost anywhere else. Steamers loading at Bell
Island pier can be discharging at the smelting works within forty bours, thus enabling
them to repeat the performance with marked expedition. The demand for pig-iron,
steel bars, and ships' plates is now so great in Europe and America that the Whitney
people are convinced that they can sell all they produce. England's principal de-
pendence is Spain and the other continental nations which produce iron ore ; but the
depletion of the deposits, together with the export duties levied by these impoverished
nations, bas caused an advance in prices of late, which bas set British iron dealers
casting about for other centres from which to replenish their stocks. Only that the
men who work in the Spanish mines do so for the equivalent of 20 cents a day, the
Bilbao ores would have ceased to be saleable long ago ; and, as it is, the attention
bestowed on Newfoundland the past year or two, by capitalists interested, indicates
the belief that this country was to be the future mainstay of the iron trade. The
Whitney project is founded oi' a different basis. It aims to have the smelting done
at home, and the product-in its diflerent finished forms-exported to Britain or
America, which, it is claimed, can be done at such a low rate as to completely under-
sell any native or other imported iron. The only competition to be feared in the
United States is from Alabama iron, which is the cheapest now available ; but the
cost of hauling it 300 miles to the seaboard is a serious item. Besides which, the
nearest port that it could be shiipped to England from is 2,500 miles further away
than North Sydney ; so that this Alabama iron would be severely handicapped in the
competition with ours in the British markets. Furthermore, the fact that even now
our ore goes to Baltimore in yearly increasing quantities proves that it bas certain
qualities of value which the home article does not possess. As regards the competi-
tion from Swedish ores, it is felt that the economy effected in smelting the output of
the mines within a day or two's journey of the pit-mouth and then shipping the
refined product to England, will enable the Whitney article to hold its own with any
other which may be put on the markets in competition with it.

In connection with the project it is noteworthy that an iron deposit held by
Contractor Reid, our railway niagnate, in Placentia Bay-much nearer North Sydney
than Bell Island is-consists of that from which spiegel, or specular pig-iron, is manu-
factured. Spiegel is largely used in making Bessemer steel, and is said to be of great
value, being reputed to be worth as high as $4oo a ton. Samples of this have been

analysed and otherwise tested in lamburg, which proved to be of the very best
quality. This property is to be included in those which the Whitney people will
ultimately operate, and it will ensure big profits for those who embark in the enter-
prise if the deposit is of any size ; at any rate, in combination with the other ventures
proposed, the whole enterprise promises exceedingly well for the keen, calculating
capitalists who have taken it ir hand. Contractor Reid is believed to be largely
interested in it, as it is through him the mining of the i,ooo,ooo tons of ore per
annum is to be carried out. Besides the Bell Island property, several other likely
locations will be operated, nearly all of which are included in the land concessions
secured by him under the great railway deal now associated with his naine. The con-
Iract for the working of these was signed last December between one of the Reid firm
and the secretary of the Dominion Coal Company, and matters have been gradually
shaping themselves towards a practical outcome since.

The enterprise is one of great importance to Mr. Reid, inasmuch as it will enable
him to develop some of these splendid mining properties, now lying dormant. It will
be of wide-spread benefit to this colony, because it will give constant and remunera-
tive employment to thousands of people, and lay the foundation for a much higher
standard of prosperity throughout the island. The advantage which will accrue to
British industries which call for large supplies of iron and steel, it may be too early
now to do more than indicate by the merest outline ; but capitalists and others
interested can readily appreciate what the venture portends in the hands of capable
progressive organisers like those composing the Whitney Syndicate. The project is
no mere visionary one ; negotiations for the establishment of the smelting bounty for
several years are now proceeding with the Canadian Cabinet ; the province of Nova
Scotia has already agreed to remit for eight years half the royalty payable by the
Dominion Coal Company on the output of its mines, and the Newfoundland Legisla-
ture will be asked to contribute its quota to quickening the venture into life by
relieving of Customs dues and marine charges the fleet of whaleback steamers which
it is intended to use in conveying the ore from the mines in this colony to the smelters
in Cape Breton. Within a year the Whitney people hope to be putting on the
British market a better and cheaper supply of iron and steel than is now obtainable,
and the quantity of which to be prepared for disposal there will only be kept within
the demand. The syndicate look for the yearly product to steadily increase, and they
believe that within a few years they will be supplying the major portion of the British
iron trade-a not unreasonable boast when the character of the men and the vastness
of their scheme are taken into consideration.

LAKE OF THE WOODS.
At the Keewatin Reduction Works a run has just been completed of the quartz

from the Triggs Mine. Eighty-five tons were put through, and the yield in gold was
$24.50 per ton from the plates, and about $3.oo per ton from the concentrates. The
bullion is 9oo fine, or worth about $i8.oo an ounce in gold. The ore was easily
crushed, so that stamps working on ore of this kind should have a high capacity as
regards amount crushed per diem per stamp. At the mine the shaft is now down 1o8
feet, and at this point a cross-cut towards the north-west has been started to cut the
vein. Some of the slaty rock, or altered trap in the bottom of the shaft, carres
visible gold. The work is done by single hand drilling.

On Mining Location W.A. 41, south of the Chemical Co.'s property, and about
a mile west of the Triggs, R. H. Ahn has started work on a promising vein of bluish
quartz, well mineralized and well defined, and crossing the "formation."

The Chemical Co., east of the Stella, have camps built and a gang of miners at
work.

At Camp Bay, Captain Proudlock has his contract of sinking 6o feet almost
completed ; this is on a location which is under option by the Sentinal Consolidated
Gold Mining Co., Limited, from the Coronada Gold Mining Co. By the terms of
the option the shaft must go down 0oo feet. The rock from this shaft assays very
well.

In the same neighbourhood, the Combines Mining Co. are continuing their pre-
parations for the erection of a mill. They are building a short tram road, or narrow
guage railway, on which a small locomotive will be used. They are not doing any
mining at present, but are about to let a contract for a 150 feet shaft.

The deal concluded last winter on the Beck Mine, immediately adjoining the
Triggs on the south-west, has been consummated by the payment of the balance of
the purchase money by Mr. Peter Thornton, of Edinburgh, Scotland, the optionee.
The total sum was $4,ooo.oo. Work is suspended at present, Mr. Thornton having
left town for a couple of weeks.

Four claims have recently been surveyed in Long Bay, about 30 miles south-east
from Rat Portage, and a surveying party has just returned from the survey of a
number of locations in the Deer Lake country, whilst another surveying party is pro-
ceeding to the same locality to lay out some dozen or so more. That part of the
country appears to be the principal scene of operations for prospectors this spring.

RAT PORTAGE, June 9th, 1899. J. M.

FROM THE SLOCAN.
That an almost inexhaustible supply of treasure lies waiting merely to be re-

moved from the surrounding mountains would scarcely be credited by a casual visitor
to these parts at the present time. Silence reigns supreme ; not alone from the
orderly demeanour of the miners, who decline to work at the wages offered, but by
reason of the fact that the large majority have already gathered together their per-
sonal belongings--fsually of a severely portable type-and left for pastures new,
metaphorically speaking. Business of all descriptions is at a standstill in sympathy
with the prevailing conditions at the mines, and the Slocan presents as listless and
apathetic an appearance as one can well imagine ; in fact any of the lake towns
might well serve as an illustration for Goldsmith's '"Deserted Village." Matters have
apparently come silently but surely to a climax, and the anticipated labour conflict
has begun in deadly earnest. So far as this division is concerned at least, the strike
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is devoid of all dramatic incident; the most perfect order and discipline obtaining at
all points. This, of course, does not affect the seriousness of the situation, the one
consolation being found in the fact that many of the mines were contemplating a tem-
porary suspension of operations on account of the large quantiLy of water which finds
its way into the workings at this season of the year.

There appears to be no disposition to yield on either side just yet, so the only
thing to be done is to sit placidly by and await the outcome.

Not a single mine of consequence is now being operated in the Slocan, although
one or two smaller concerns continue to adhere to the standard wage of $3.50 for
eight hours. The prospects of a speedy settlement would, however, seem to be some-
what remote, as a period of lethargy has apparently set in, and neither side is dis-
playing undue anxiety.

Under the circumstances, it is difficult to see how we are to maintain our output
for this season at anything approaching that of last year, which in its turn was con-
siderably below that of 1897. The total production since the first of January has been
approximately 15,000 tons, and, with a continuation of favourable conditions, there
was no reason why we should not easily eclipse any previous effort. For the four
weeks ending June 12th the shipments were roughly 1700 tons, the Slocan Star being
credited with two hundred, and the Enterprise-which has undergone a general clean
up preparatory to resuming operations on a large scale under the new management-
fodr hundred and sixty tons, the remainder coming from the Payne, Last Chance
and Whitewater, with smaller contributions from the Bosun and Madison. This
latter has just been taken over by McCuaig, Rykert & Co., the well-known firm of
Montreal brokers who floated the Payne and Sovereign among others. Clarence J.
McCuaig was in Sandon during the month, and at a meeting which was held, for-
mally ratified the sale of the Payne to the new company, so that all details in connec-
tion with this colossal transfer may now be considered as finally arranged. Although
the property will remain closed until the labor difficulties are overcome, outside im-
provement will be proceeded with as rapidly as possible, this being the policy
pursued ny most of the other managers. A magnificent new bunk house, 140 feet
long, is to be completed and ready for occupancy in a month's time, so that the men
will have no occasion to complain of lack of accommodation when they return.

Work is proceeding rapidly in connection with the Ruth tramway and concen-
trator, and if all anticipations with regard to this famous mine are realized, we shall
expect to see it resume its old-time prominence before the year is out.

The risk to which miner.: and prospectors are continually exposed was brought
forcibly to mind by the recent discovery of the body of the victim of the snow-slide
disaster which took place near the Ajax mine Çh January last. The enormous ton-
nage which is required to form an avalanche of this nature can hardly be realized by
those who have not witnessed its destructive effects. Another source of discourage-
ment, if not of actual danger, is found in the number of bears which have been seen
from time to time, although as a rule they are harmless unless provoked.

The praiseworthy desire of the Government to simplify matters by substituting a
recurring date on which all miners' licenses must expire, in place of the hetero-
geneous arrangement at present in vogue, has resulted unwittingly in general mis-
understanding and inconvenience, which can hardly be attributed to the wording of
the Act. While the measure could clearly not be made retrogressive in its opera-
tion, there were a great number who preferred renewing their licenses on May 31st of
this year-notwithstanding that they had at the time several months to their credit-
to involving the small element of risk in connection with waiting until their license
expired before attempting to renew it. As a result the deluded ones are now clamour-
ing for a rebate proportionate to the time that their former license held good after
May 31st. All complications will fortunately be avoided next year, never to recur,
as every license will by that time expire on the one date.

The reported bonding of the Mountain Chief received confirmation in the
employment or a number of men on the property a week or so ago, but the disturbing
factors in the labour market have make a suspension of operations imperative.

One of the small mines in this vicinity-worked by a number of men on the
co-operative system--namely, the Noonday, has set an example in economy which is
well worthy the attention of others. While it is obviously impossible for all to erect
complete concentrating plants, there are many instances where a somewhat crude
arrangement may be made to attain the same ends, on a rough and ready plan. At
the mine above mentioned a considerable amount of otherwise worthless material is
turned into a valuable product by the use of a small hand jig, and similar economies
might easily be effected elsewhere with advantage.

H. W.

BOUNDARY CREEK.
COPPER CAMP.

The only property being worked to any extent in this camp is the Copper Queen
under the direction of Mr. George. This Pboperty is controlled by D. C. Corbin,
who also owns the adjoining property, the King Solomon.

The Big Copper passed into strong hands last wint:r, and it is expected that
work will be resumed on it this summer.

PROVIDENCE CAMP.

Very little is being done at present in this camp. Work is to be resumed on the
Boundary Creek Mining and Milling Coy's properties very shortly, a diamond drill
being now on the way in.

SKYLARK CAMP.

Last Chance.--A boiler, hoist, and compressor have recently been installed here.
Sinking is in progress, a depth of 125 feet has now been reached.

WELLINGTON CAMP.

Winnipeg.-A seven-drill compressor and a new boiler have just been installed.
At present the mine.is being unwatered preparatory to continuing drifting. Mr.
Duncan McIntosh is in charge of the property.

Golden Crown.-A compressor is being installed here also. Mr. Geo. Collins,
managing director, is in charge.

GREENWOOD CAMP.

Brooklyn.--Mr. Frank Robbins, superintendent. The shaft is down 275 feet.
Drifting and cross-cutting are in progress.

Stenwinder.-Under the same management. The shaft is being continued.

Ironsides.-The new shaft is being continued, and the bottom is reported to be
all in ore.

Knob Hill. -Cross-cutting and drifting are still being continued.
The machinery on these two properties consists of two boilers, a hoist, and air

compressor.
These two properties are under the superintendency of Mr. Williams.

Snowshoe.-Mr. Murray is in charge of the property recently bonded for $7o,ooo
by Mr. Astley of Rossland. A boiler and hoist are now on the way in, when work
will be resumed upon their installation.

Gray Eagle.-Work is being prosecuted here by the Knob Hill and Iron Sides
people.

War Eagle.-This property has been recently floated in the East, and work is
to commence very shortly.

Greenwood Mines, Ltd.-This company owns the Pinhook, World's Fair and
Missing Link No. 2 adjoining the War Eagle. Development is to be prosecuted this
month.

GRAHAMs' CAMP.

Bruce. -Work is to be started in a few days with a force of 8 men. The pro-
perty will be incorporated.

There is a very fine showing of chalcopyrite here.

LONG LAKE CAMP.

Jewel.-25 men are at work ; Mr. Mahan being the manager.
Drifting on the ledge at the 270 foot level is in progress.
The mine is looking very well at present in the lower levels.
Some experts have been examining the property with a view of installing a

cyanide plant.
NORTH FORK.

A very fine strike of high grade chalcopyrite has been made on the Golden
Eagle owned by Mr. Moulton-Barrett of Greenwood.

Negotiations are under way for the sale of this property to Eastern capitalists.
Considerable work is being done on the Path Finder, O.K., and Humming Bird.
A strike of rich ore is reported on the Path Finder.

WEST FORK.

A number of prospectors have gone upthe river. The Carmi has been bonded
to a Butte company.

DEADWOOD CAMP.

Mother Lode. -25 men are at work here, under the management of Mr. Keffer.
Drifting on the lead is in progress at the 200 foot level. Good ore is being met with.
The machinery here consists of two 6o h.p. boilers, one io-drill air compressor, one
Lidgerwood hoist 30 in. drum, two steam pumps, a 50 light dynamo, and a 6 h.p.
engine for operating the same.

Morrison.-12 men are at work here with a steam drill. A 4oo foot tunnel has
been run, and a raise is now being made from the tunnel to connect with the shaft.
Two blind leads were met with while tunnelling.

Sunset. -14 men at work, Mr. McFarlane, superintendent. Drifting is in pro-
gress.

Buck/orn.-It is expected that work will be started almost immediately.

Iron Top.-7 men are at work under the direction of Mr. Von Beilenberg.
Work on the C.P.R. spur from Greenwood City to Copper and Deadwood

Camps is being carried on.
SUMMIT CAMP.

B. C. Mine.-40 men are at work here under the superintendence of Mr. John
Scrafford. The shaft is down i50 feet, and drifting is in progress on the 50 and 15
foot levels. A new working shaft is to be started at once. The shewing in the drifts
is improving steadily. There are now 3,000 tons of shipping ore on the dump, all of
which has been taken out in development work. There are few ore dumps in the
country that can compare with this one.

The machinery consists of one upright and one horizontal boiler, a hoist, and a
four-drill air compressor.

Oro Denoro.-A boiler and a hoist are being installed under the direction of Mr.
Aldridge. The mine is looking very well. Mr. D. J. McDonald, late of the
Columbia-Kootenay Mine in Rossland, is consulting engineer.

Remington.-Six men are at work sinking on the lead. 1oo feet of low grade
ore has been cross-cut on the surface. The main shaft is now down 30 feet.

R. Bell.-Five men are at work drifting on the 50 foot level of the No. I shaft.
Some very fine chalcopyrite is being taken out. The No. 2 shaft, which is down 8o
feet, is to be unwatered, and cross-cutting to the lead commenced.

Homestake.-Mr. Beecher, president of the Winnipeg Mining and Smelting
Company, has obtained control of this property. It is to be incorporated and mining
started very soon. There is a very well-defined vein of chalcopyrite lying in a quartz
porphyry. A 30 foot shaft has been sunk, and a 30 foot tunnel driven.

A waggon road is being made from Eholt to Summit Camp.
Work is being pushed on the C. P. R. spur connecting Summit and Greenwood

Camps with the main line at Eholt.
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GOLD MINING IN NOVA SCOTIA
Returns fromt the various mines for the past month are fairly good, and there is

incrcased interest in mining of all kinds ilroughout the province.
Large blocks of areas are leing taken in ail the gold districts, and new linds are

lbeing constantly reported, but few, however, of such reports are confirmed by results.

The Tunnel Mine at Waverley, recently sold ly Gue & Wilson to Mesite. 1 food,
,NlcNul et ail, is lbeitg developed Ily sinking and uriving on the main vein. The
results ai this work is highly satisfactory, very rich ore having been encountered in
aIl directions. A few days ago an English gentleman, representing large capital,
offered ta Messrs. Hlood & Co. an advance on their purchase price of $75,ooo, which
was refused with thanks. There is now at the tunnel mouth some 250 tons of tire,
which wil lbe treated in tie Tudor Co.'s mtili. It is the intention of tihe conpîany to
determine, by treating a I,ooo or more tons of ore in this miill just the character of
luit best adapted tu the treatnent of the ore from their mine, and thet huild. Their
power will lie generated at Fall River, a stream :3y miles distant, and broughit to the
mine by electricity.

The returus made at the Mines Oflice rom the " Montreal & London Co." of
217 ozs. Of gold front 2,736 tons of rock has caused no little comment, particularly in
Vi,: i of the act tiat tie conpany are increasing their 30.stamp milt tu one of 6
stamips.

The Iue Nose Company of Goldenville continues their large returns as usual.
1-or May i173 tons were milled, which gave 418 ozs. The profits on ithe month
exceed $5,ooo.

Geo. A. Ilirschfeld, with associates, have been for the past mtonth putting the
New Glasgow in shape for re.opening.

Messrs. Copeland & Co. of Antigonishi are, undler the management of W. j.
31clintosh, erecting a punmping and holisting plant on their property in ite north.west
section uf the district.

The (;uysboro' Guld Mining Co., of Wine 1larbour, has returned for May 90 z.
frot 192 tons of ore. This company are increasing the capacity of their plant by
additional pumping, hoisting, and drilling appliances.

The Modstock Gold Mining Co., af Forest llill, returns for thrce months 1,020
Ors. front 1,547 tons of ore.

_ A mîaovenent is onit fout t consolidate this district and work it under the manage.
muent ofa strong Canadiai syndicnte.

j. S. Low has recently returned 141 ozs. of gold from 3o tons out of a snall rich
leail discovered on tie old " Plough Lode " areas, lbelonging tu 1 lenry Piers of

alaiifax. This return gives Mr. Low and associates very hand sme profits, and we
trust may s) encourage them as to continue the seasch for the continuity of the lost
Plough Lode.

The Richardson Co., Isaac, liarbour, are doing a considerable development
work, yet they have milled 2045 tons for the mnonth, which gave them 212 Ozs.

Tributors on tht "Golden-Group" of Montague returns for May 148 Ozs. from
186 tons of quartz.

A trial crushing of to tons by J. 1. Neily front the "lBonanza " Mine, Oldham,
gave the very satisfactory return of 21 ois.

A clean up ai the " lilock lIlouse " Mine, Lunenhurg Co., from So tons gave
168 oz,;.

W. L. Libby, of North lirookfield, has encountereil a very rich zone of ore in
his deepest level, which is now soue 750 feet fron the surface on the dip of the Iode.
The ore is the richcst Mr. Lilhy has yet seen in his mine, which certainly speaks
well for deep mining in the Province. Mr. Libby's returns for the month are most
satisfactory, being 426 Ois.

TsWuo, 2tst June, :899. G. W. S.

COMPANY NOTES. -
North-West Mining Syndicate.-lIosun M ine.-Cablegrau fron the manager

reports returns from smelters for 60 tons lead ore shipped in April, $2,52o. Returns
for rinc shipment not yet received.

Enterprise (British Columbia) Mines, Limited.-Registered May 15, by
Neish & .o., 66 Watling Street, F.C., with a capital of £i5o,ooo in /i shares.
Object, to acquire the whole or any part o, or interest in, the Enterprise Mines,
situated on Ttn Mile Creek in the Slocan Mining Division of WN'est Kootenay,
liritish Coluniia, Dominion of Canada, comprising two claims and a fraction of a
claim kinown as the Enterprise, Stocan Queen and Enterprise Fraction, and with a
view thereio to adopt an agreement expressed to be ma.e between the London and
flritsli Columbia Goldieldls, Limited. of the one part and this company of the other
purt, and tu develou and work the said properties.

THE BABCOOK & WILCOX
WATER TUBE

STEAM
BOILER

à<

l2 217

was first patented by Stephen Wilcox, in

1856. Nearly 2,000,000 H.P.now
In Use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book "S-r4t " sent free on

application.

BABCOCK & WILCOX, LIMITED, ENGINEERSIAND BUILDERS.
Head Office for Canada: 202 ST. JAMES STREET, MONTREAL.

°LANCASHIRE PATENT HAIR BELTING P=It -
" GENUINE OAK" Tanned Leather Boeting.

D. K. McLAREN - - - MANUFACTURER AND MILL FURNISHER
OTTAWA. TORONTO. MONTREAL,.
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Le Roi. -The following cablegran lias beenî received froml ltr. Carlyle, tle
manager : -ilave received the followmg returns friom smnelter Le Roi --First5
day3 .tay. 4,450 tons yiebling 2,650 0 0. iine gold, 4.750 07. fine silver, 350,000 it.
copper. Gros' esiilate v-alute, $75,000."

" Le Roi slipmîents second half May : 4,550 tons, 2,850 0/- fine gold, 4,700oz. fine silver, 140,000 Ilb. copper. Gross estimttatvd value (reckontinlg copper at £70
per ton of 2,240 I1.), $0S,ooo."

Hall Mines, Limited. The follows ing smuelter returns for the four weeks end-
ing 21d Junlle ae Otlicially reported : -1,792 tons of Silver King and 1,173 tons ofCustoi or-Z were smlelted, yiclding (alplro\imllaely) 20 tous of copper, containing
26,()30 o iesa of si4er t 378 ltnîs of lead blîllion, contaimnig 306 tons of lead,
75,$70 outnces of silver, 578 ounces of gold.

Mikado Gold Mining Company. Clean.-up to N1ay 3ist for thirty days,
crusled oS2, tons, yicdling 333 oz. of gold, aind fron cyaitde 504) ton,, yieldinig
14S o. hullhoun.

Athabasca.- Cablegrai from, die ianiager at Nelson, l1.C. : "404 tonts miilled.
Th.: approxiimate value, $1 ,000."

Copper Company of British Columbia, Limited. -Registered %lay 16, by
Renslaws, kekewich & Co., 2 Suffolk E.ane, I. C.. with a capital of £o00,0w in 4:
slares. Object, to adopt and carry lto effect aIn agreelilent bearing dfate slay 10,
and made beI wilen 1'. Il. Sieveis of the one- part and thiis coipiîany of tle other part
for the acquition of the copper Imîines known a, the l.ancaster, Simcoe and Toronto
Fraction, situate in the disirct of East Kooîeinay, Itritish Coluiîîînla, and to develop
and work thie saie.

Centre Star Mining Company. .\ contract has been let toi tie erection of a
large steel gallows framîîe on the property, siilar to thiat lich hias been inistalled ai
tle War Elagle Mine. It is e.spected thia lis will be in place about ithe ist Novei.
beh whlien the facilities for handling a large tonnage wsill be excellent. With tle
present plant it i6 estimiated that about 250 tons per day catn be turned out.

Cariboo Consolidated Mining and Mifling Co.---Tota) anmonî of dividends
paid, including disilcid 3st May, $320,ooo.

Hammond Reef Consolidated Mining Co., Ltd.-This conpany has been
reorgaiscîl, tle catital liaviig been iicreased to $5,oooo. fITe directors are :-
Sir Richard Cardwrig, l'resideit : lon. G. A. Cox, Wn. Mlackenzie, Clarkson
joncs, Col. S. A. Sucny. 1.s ii.m: Melville lones, john Merty, .ondon, Eng. : I.
V. Folger, G. Il. \Vatst n, Walier 1acdoald, I. M. l'ellat, Jates 1 latnimond and
J. R. K. Spioufle. A 40 staM mill i. to be erected.

Thomas D. Green, B.Sc.
CIVIL AND MININC ENCINEER and
DOMINION LAND SURVEYOR

(Employed sceventeen years hy Dominion Government.)

Accurate Surveya and Reports rnade of
Mining Properties.

DAWSON, N. W. T.

OLDEST EXPERTS IN
Molybdenite,

Scheelite,
Wolfranite,

Chrome Ore,
<,'\Niecel 0P

Mica, N\ ~Cobalt
Barytes, CePlu
Graphite, \ al
Blende, a
Cortndum,
Fluorspar,
Feldspar.

LARCEST OUYERS. iEST çîCURES .
ALLOWANCES ON SHIPMENTS. ,
CORRESPONDENCE SOLICITED.

CAs ni.îî-111ackwell, LIverpooil, AIC ('odo
ESTABLISHED 1869.

e,
Ore,
m, and
Ores
nd
Minerals

FAIRBANKS STANDARD SCALESINOCTION.
SOME OF OUR OTHER LINES ARE LESS FAMILAR TO YOU.

MINING BARROWS
The travs of all our NxrIo.u. Barrows have thicker
hottom than sides. They arC so constructed as to
dunp forward easily aid the forWard legs prevent
the barrow from runninîg back on the operator.
Made in six sizes and eight styles.

ORE CARS, SCRAPERS, NAVVY and STEEL-TRAY SEND

WOOD FRAME BARROWS. CTALOGUE.

THE FAIRBANKS COMPANY
7wi0 CRGI ST.,

MO:N-rRE:AL.

MINING WIRE OLOTH
DOUBLE CRIMPED.

Miners' Candlestioks Coal Soreen Wels

ARE SPECIALTIES WITH US.

THE LUDLOW-SAYLOR WIRE 00., ST. LOUIS, MO.
Mention <AMi Papr. Write fer Catilogse.
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MINING ENGINEER WANTED.
An experienced Mining Engineer. Steady employment for Ontario or
British Columbia mining Address with references

JOHN A. MOODY,
Broker for THE BALTIMORE COPPER AND GOLD MINING CO., LImited

THE BORNITE MININO AND MILLING CO., LimIted.

L-OCNDON, ONTl.

SURVEYINGI MINING
AND

ENGINEERING-: :
INSTRUMENTS, : :

Accurate and Most Improved

MINING TRANSITS,

Complete Line of Engineers
Instruments and Supplies.
Reasonable Prices. SEND
FOR CATALOGUE. .......

Heoîo & HIIÎÎSOO
NOTRE DAME ST.,

MONTREAL, QUE.

IMPULSE WATER WHEELS
STEAM AND POWER PUMPS
GAS AND GASOLINE ENGINES
ELECTRIC LIGHT ENGINES . .
MILL ENGINES . . . . . . .
BOILERS. . . . . . . . . .

TSESMART-EBY MACHINE CO.LIMITED
CITY AGENTS WANTED 191 Berton St. East,

Hamilton,

Correspondence Solicited.° -O

J. EDWARDS LECKIE,
B.Sc. C. & ME.

A. W. STEVENSON
CHARTERED
ACCOUNTANT

MININC AND INVESTMENT BROKER.

BANK0F TORONTO
$MAUSBERS MONTREAL

F. H. MASON
Fellow of the Chemical Society, Lndon.
Late Chemist and Assayer ta the Newbery
Vautin Patents Gold Extraction Co., Limited.

Consulting Metallurgist and Chenist
Analytical Chenist and Assayer

Chemical and etallurgical Processes investigated.
Metallurgical Plants designed.

Specialty-Refractory Ores, Cencentrates & Tailings

LABORATORY, QUEEN BUILDINC,
Halifax, N.S.

A. H. HOLDICH
REVELSTOKE, B.C.

ANALYTICAL CHEMIST AND ASSAYERs
FROM ROYAL SCHOOL OF MINES,

LONDON.

Seven years at Morfa Works, Swansea; seventeen
years Chief Chemist to Wigan Coal and Iron Company,
England, is now prepared to undertake every descrip-
tion of Analyses or Assays.

Michigan College of Miries.
A STATE TECHNICAL SCHOOL. Practical work. Particular attention to

practical men who wish to study Special Subjects. Elective System. College
year, 45 weeks. Tuition for rtsidents $25, non-residents $150. Instruction in

Mathematics, Physics, Chemistry, Assaying, Metallurgy, Drawing, Ore Dressing,
Mineralogy, Petrography, Geology ; Mechanical, Electrical, Civil and Mining Engi-
neering, etc. Summer work in Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Steam Engineering and Field Geology. For catalogues giving
occupation of graduates, address

MRS. F. H. SCOTT, Sec'y,
Houghton, Mich.

The Mining Journal
RAILWAY AND COMMERCIAL GAZETTE

ESTABLISHED 1835.

THE MINING JOURNAL circulates all over the world amongst
Miners, Engineers, Manufacturers, and Capitalists.

THE MINING JOURNAL offers unusual advantages for Advertising
Sales of Mineral Properties, Machinery, Commercial Notices, Inven-
tions, and all articles for the use of those engaged in Mining, Engineer-
ing, and Mechanical.work.

THE MINING JOURNAL was established more than 65 years ago,
and still maintainsits position as the leading organ of the world's Press
devoted to mining an its allied interests.

Annual subscription, including postage, £I.8s.
Advertisements i inch, single column, $i per insertion.

46, QUEEN VICTORIA STREET

LONDON, ENGLAND.

Oliawa Powder Eompany, £td. ESTABLISHED 1891.

MANUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, PratinumFuses, Detonators, and ail Blasting

Supplies. Ail Orders Promptly Attended to Under Guarantee of
Excellence.

CENTRAL OFFICE:

CENTRAL CHAMBERS, OTTAWA, ONT.

RONALD HARRIS,
C. & M.E.

HARRIS & LECKIE
MINING

ENGINEERS

Box 79 GREENWOOD, B.C.
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WALKER BROTHERS
ENGINEERS AND IRONFOUNDERS

PATENT AIR-COMPRESSING ENGINES, GAS-COMPRESSING ENCINES ANO VENTILATING FANS
FISHER A WALKER'S PATENT FRICTION CLUTCHES, UNDERGROUND HAULAGE and GENERAL MINING MACHINERY.

WALKERS' PATENT AIR-COMPRESSING ENGINES
Single or Compound Steam Cylinders with Corlins or Slde Valves. Air Cylinders arranged for the "Single " or "Two Stage " system of compression, the latter

having an Intermediate Coollng Apparatus. [Engines constructed either with trunk frames or box girder plates.]
The sytem of compressing air by STAGES effects a great economy in power and fuel, with a con-

siderable reduction of temperature in tbe cornpressed air. The aur is first compressed in the Low
Pressure Cylinder, then its temrature is reduced in the Intermediate Cooler, and afterwards it is
again compressed in the Higli Pressure Cylinder.

WALKER BROTHERS have supplied a large number ofocompressors on this principle
for Mining and other purpases, with the moat satisfacto results. Nearly all they at present con-
struct are on the stage systers, bath for Mining and Collier>' purposes.

The latest form of their patent Valves, which is a great improvement on the earlier types, affords
special advantages for compressing air, or gas, by the stage system.

THE

WALKER BROTHERS have had thirty years' experience in the design and construc-
ton of air and gas compressing machinery, and their attention has been constantly given to perfect.

ing the details.
The Air Valves, as at present made (to their latest patents), are an immense improvement upon

those supplied twenty years ago.
The aggregate Power of the Compressors at work, about 55o in number, exceeds 250,000 Indi.

cated H P.
WALKER BROTHERS have re-modelled over xoo Air-Compressing Engines originally

constructed by other Engineering Firms.

EBLACKWALL TUNNEL
For the construction of the Tunnel, Six Air-Compressing Engines were erected. The largest Two Pairs of Compound Engines, were supplied by uns.

Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,
with reference to the quality and working of our Machinery :-

S. PEARSON & SON, CONRACT FRS. BLACKWALL TUNNEL WoRKs, EAS- GREENwICH, S.E.MassRts. WALKER BROTHERS, PAGEFIELO IRONWORKS, WIGAN. Ma>' xth, 1897.
DEAR SIRs,-We are pleased to confirm what we told you verbally the other day, viz: that we consider the Air Cylinders and Valves of your Compressors to be the best for suchwork as we have been carrying out an the above Contract.
One o fyou Engines Pan foP almot a yearP without stopping, and it gives us great pleasure to thus testif to the good qualities of the plant whicbwe purchased from you. We are, Ujear Sirs, Yours faithfully. (Signed) pro S. PEA SON & SON, E. W. MOIR

PAGEFIELD IRON WORKS, WIGAN, ENG.
REPRESENTATIVE FOR

CANDA:RFRAN~.CIS Te PEACOCK, M.E., 204 St. James St., Montreal



THE CANADIAN MINING REVIEW.

FO R.
MINING INVESTORS
MINING ·ENGINEERS
MINE MANAGERS...

...NINTH ANNUAL ISSUE...

THE CANADIAN MINING MANUAL
AND MINING COMPANIES' YEAR BOOK

A Complete and Handily Arranged Work of Reference to the
Mining and Smelting Companies of the Dominion . . .

ENDORSED BY THE 'MINING PROFESSION

e
a
* Mr. S. M. ROBINS, Superintendent,
0 New Vancouver Coal Mining & Land Co., Nanaimo.

* I take this opportunity of again expressing my appreciation
X of your carefully prepared and valuable work. I really do not know

what we should do without it now, for one at once turns instinct-
ively to it when seeking mining information of all kinds In
addition to the four copies ordered on enclosed slip, please tor-

* ward one copy to the Secretary of the Company in London.

Dr. C. M. PERCY, Wigan, England.
With this valuable book my readers are well in touch, and I

need only repeat here what I have more than once written in this
Journal,that for interesting and valuable information on'Canadian 0A Work for the
mineral industries and resources, it could hardly be excelled. No MINE MANAGER,Ready ist J y• person can know industrial Canada without it ; any one may under- MINING ENGINEER,
stand industrial Canada with it. METALLURGIST,

Price, $3.00. 1 MANUFACTURER.

THE JAMES COOPER MANUFACTURING CO. Limited,
Montreal.

The MANUAL is the most useful book in our office.

JAMES MACBETH & CO., New York.
We appreciate the MANUAL very highly. It is just what we

want, and we would consider it cheap at ten times the amount. 0

THE INTERCOLONIAL COAL CO., Westville, N.S.
We are very much pleased with the MANUAL, and find it very

useful for reference.

Orders for Copies and Advertising Space should be addressed

THE CANADIAN MINING REVIEW,
OTTAWA, ONT.
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Chemical and
Assay Appartus ·-

ZINC, CYANIDE and SULPHURIC ACID
FOR CYANIDE PROCESS.

COMPLETE ASSAY OUTFITS.
TH E HA11ILTON-MERRITT PROSPECTOR'S OUTFITS.. .. .

Becker's Balances and Weights.
Battersea Crucibles and Muffles.

Hoskins' Gasoline Furnaces.
Kavaher's Bohemian Glassware.

Munktell's Swedish Filters.

OUR 1897 CATALOCUE ON APPLICATION

b*ytoarQ, $0os * oopa)y
380, 382, 384, and 386 ST. PAUL STREET,

MONTREAL.

Mining Engineer Wanted.
An experienced Mining Engineer, to report upon

mineral claims in the Lake of the Woods District.
Address with references to W. A. MARSH, Quebec, Can.

PO81IIVE GRIP WRENCH
For PIPE, SQUARE

NUTS, STEELI

and HEXAGON

BOLTS, &c.

DROP FORCED CAST STEEL. 01L TEMPERED.
JAWS WHICH CAN BE FILED.

1o in. takes Pipe

14 "i''i

18 44 4

24 .di9i

to

"' 12 

-$1.00

- $1.50

- 2.00

-300

each.

Aikenhead Hardware o.,
TORONTO.

CANADA.S L.EADING -rooL. I-OLJSE.

MILL AND MINING MAphillNERY.

Shafting, Pulleys, Gearing, Hangers, Boilers, Engines, Steam Pumps, Chilled Car Wheels and
Car Castings. Brass and Iron Castings of Every Description. Light and Heavy Forgings.

ALEX. FLE€K, -Vulcan Iron Works, - OTTAWA.

THE SWANSEA FORGING CO.
Successors to ONTARIO BOLT 00. LIMITED.

-MANUFACTURERS OF--

Track Boits and Nuts-
Bridge and Roof Rods-Drift Bolts-
Wrot and Cast Washers-
Square and Hexagon Nuts-
Railroad and Contractors Supplies.

Carnage, Machine, Plow and Special Boit@.
Bridge and Bolier Rivets.
Drop Forgings ai kinds. Carrage Hardware.

WORKS AND HEAD OFFICE, SWANSEA-NEAR TORONTO, CAN.

mmzmmý

. . . .......------------



THE CANADIAN MINING REVIEW.

Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE Mine

]BETWEEN Locomotives LocmotivesSecem

Ottawa and Montreal. Col Cuter4 Drills
Tipples, Elevatoru, are

iTRAINS DAILY6LEADERS
EXCEPT SUNDAY Send for

And Sunday Train Both Directions
PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for -0IHE J[FFB[Y MFg. Co
Quebec, Halifax, Portland

And aIl Points EAST and SOUTH.
FAST THROUGH SERVICE BETWEEN

Ottawa, New York and Boston
And aIl NEW ENGLAND POINTS

.nrough Buffet Wagner Sleepers between Ottawa and New York.
BagagZ checked to al points and passed by custcms in transit.
For tickets, time tables and information, apply to nearest ticket

agent of this company or connecting lines.

E. J. CHAMBERLIN, J. E. WALSH,
General Manager. Ass. Gen. Passenger Agt.

C. j . S MITIH4, Gen. Traffic Manager.

Mine JE FFR EY

TheCMeCullyo

LEADERSR
Roci an Oie Orsherfor

THE JEFFREY MFL0G,4 O, 8TREET

Columbus, Ohio. Bod forOatalogs.

Central Shaft with Crusher-Head supported from top
insteacf of at lower end.

GUARANTEED to do more work with one-half less powet than any other Crusher
now known.

Received two awards at the World's Columbian Exposition at Chicago, Medal and Diplomas. Makes the worth in EDDY'S

The only awards given for this type of Crusher. MATCHES-seeing our nameon the box begets confidence.
Also received an award and medal at the "Mid-Winter Fair," San Francisco, Cal. Lots of other makes where

you get more wood for your
Send for Catalogue or further information to nioney - many imitations

too, put up " like EDDY'S,"
but they are very different

Pat.nted i W at rou in use.
CanadanntStat.W aterous,s nae guarantees

BRANTFORD, CANADI the quallty.

Canadian Manufacturer* of the McCuIIy Rock Crusher The. E. B. EDDY CO. Ltd.

IIll,EteAN iSicADA. ans
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RECORD
OUR CROWNg5RANDFUSE 5C
USED IN ALL CLIMATES AND
HA5 NEVER CAUSED THE LOSS
OF-A SINGLE LIFE SINCE OUR WORKS
WERE FIRST ETABUISHED MORE OR
THAN A CENTURY AGO.

CAMO3RNE,

- ENGLAND -

cTOK5-HELD IN ÇANADA BY
ONTARIO POWDER WORKS

KINGSTON,ONT.

RicE LEWIS &SON LL
TORONTO. ONT

For
M in crs
Pit Sinkers DYNAMITE AND EXPLOSIVES For

Q ua rrym en
Contractors

. . . Manufacturers and Dealers in . . .

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
DAN'L SMITH
C. A. JMACPHERSON

Proprietors. ONTARIO POWDER WORKS
HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.
Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc.

Office: 103 St. Francois Xavier St., Montreal.
Branch Offices and Magazines et ail Chief Distributing Points in Canada.

Electric Blasting Apparatus.:
Adapted for Firing all kinds of Explosives used ln Blasting.

Victor Electric Platinum Fuses.
Superior to al others for exploding any make of dynamite or blasting powder

Each Fuse folded separately and packed in neat paper boxes of 50 eacb. Al
tested and warranted. Single and double strength with any length of wires.

Blasting Machines.
Theastrongest and most powerful machines ever made forrElectric Blasting.

They are especially adapted for submarine blasting, large railroad quarrying,
and mrning works.

Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 lbs., adapted for prospecting, etc.

Insulated Wires and Tapes, Blasting Caps, Fuse, Etc.

MANFACJRED AES MACBETH & 00., 128 Maiden Lane, New York, U.S.A.

176 ONTARIO STREET

KingnStnn Ont

$END FOR
CATALOGUS



THE SNOW STEAM PUMP WORKS,
MANUEACTURZRS OP

Steam Pumps, Pumping Engines and Hydraulic Machinery.
General Agents for Canada, DRUMMOND, McCALL & CO., Montreal.

Local Agent F. R. MENDENHALL, Rossland,

Kept in Stock at Montreal, and Rossland.

MONTREAL...
PIPE FOUNDRY 00.

MANUFACTURERS 0F...

CAST IRON
WATER AND GAS PIPES

OFFICES:

CANADA LIFE BUILDING

MONTREAL.
WORKS: LACHINE, QUE. PRICES ON APPLICATION.

The Montreal Car Wheel Co,
.MANUFACTURERS 0F .

Works: OHILLED
LACHINE,

Que

For Railroad, Electric

Offices:

CANADA LIFE
BUILDING,

Railway andCar, Street
Lumber Truck Service, Etc.

THOMAS J. DRUMMOND, General Manager.

MONTREAL.

CANADA RON FURNACE 00. Limited
IV1ANLJFACTUF~ERS 0F

Brand :
C. 1. F.I
Three Rivers. OHARCOAL Plo RON

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building
PLANTS AT

RADNOR FORGES, QUE.

LAC A LA TORTUE,

THREE RIVERS.

GRANDES PILES,

IVxcb wrMV mm m
GEO. E. DRUMMOND, Managing Director and Treasurer.

Pumps

B. C.

WHEEL3

MIL



THE DOMINION WIRE ROPE 00.LIMITED
MONTREAL, CAN.

Manufacturers of_ "LANG'S " PATENT WIRE ROPES

FOR COLLIERY AND GENERAL
MINING PURPOSES.

BRANCH OFFICES:

I

Vancouver, B.C. Winnipeg, Man. Ottawa, Ont.
Rossland, B.C. Toronto, Ont. Halifax, N.S.

ROPES

CATALOGUE ON
APPLICATION.:

MUMFORD'S IMPROVED BOILER
Usually built with sheet steel case, but if preferred
the case may be left off and bricksetting substituted.

High Economy is obtained on account of being
internally fired, and having perfect water circula-
tion as shown in cut.

Two Settling Chambers are provided for catch-
ing deposits of scale and everv part of the bditer
i s accessible for cleaning.

ROBB ENGINEERING CO. LIMITEU
t AMHERST, N.S.

FRASER

Mining

Machinery,

Stamp Mills,

Smelters,

Rock Crushers,

Riedler Pumps

and

Air Compressors

&
.A.GO, I

ON EE

<>><C>00> ý 0<O><O<00>>>00>>01:O><>.<< ý

CHALMERS

Hoisting Engines

Frue Vanners,

Sederbohm,

Adams and

Wood Boilers,

Corliss Engines,

Concentrating

Machinery.

FRASER & CHALMERS have the best manufacturing facilities for making anything in the
Perforated Metal line, Placer Grizzlys with Taper Holes, Stamp
Mill Screens, Trommels, Coal Screens, &c. Screen Samples on Request

'1/'

ALSO BEST STEEL WIRE
FOR ALL PURPOSES.

q


