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TWENTY-FIFTH YEAR OF PUBLICATION

Established 1882

Vol. XXVIII-No. 2. MONTREAL, FEBRUARY, 1907. Published monthly.
Two volumies a year.

THE. CANADIAN RAND DRILL Ce.
MONTREAL, QUE.

Branches: Montreal, Toronto, Halifax,
Kenora, Rossland,Vancouver

WE MAKE ALL KINDS OF

RUBBER 600DS FOR MINING PURPOSES
Steam and Air Hose Conveying BeltsRubber Bumpers and Springs Pulley Covering
Fire Hose Rubber Clothing and Boots, etc.

THE GUTTA PERCHA & RUBBER MFi. C0. 0F TORONTO, Ltd.

L-HTLOOCOM OTIV ES

If you want

for the best,

All kinds get a

of service "VULCAN"

It is built
Alil sizes

work
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FRIED.KRUPP A.-C. CRUSONWERK e

BAIL M1LLS
For Dry and Wet Crushing

ADVANTAGES:

Continuous working.
Iti mediate autonatie discharge of the

product as soon as the desired degree of
fineness has been attained.

Exceedingly uniform product.
Hardest ores ground to any degree of

fineness.
Minimum wear and tear.
Easv access to the interior of the large

grinding drumi.
Require little attention.

Moderate power, with high capacity.

Write for Catalogues.

-SOLE REPRESENTATNVES FOR L lil 11

JA S. W . PYKE & CO., Sovereign Bank Building, Montreal

STEPHEN HUMBLE'S"l
IMROEDPATENT SAFETY DETACHINC HOOK

With Automatic Lowering Arrangement.

In use throughout the Mining World, owing to its Simplicity, CertaintyN

of Action and Security. For the prevention of accidents by
over-wiinding at Mine Shafts and Furnace Hoists.

7,000 IN USE
SOLE MANUFACTURER:

STEPHEN HUMBLE
Westminster Chamber, 9, Victoria Street, London, S. W.

WORKING ORDER Telegrams-" STEPHEN HUMBLE, WESTMINSTER." DETACHED AND SUSPENDED

STE EL

Buildings,

Bridg-es,

Roof Trusses,

Viaducts, etc.

Designred, fabricated, and erected.

THE LOCOMOTIVE AND MACHINE COMPANY OF MONTREAL, LIMITED
IMPERIAL BANK BUILDING, MONTREAL, CANADA
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DOMUIN ION OF-mCANADA

SYNOPSIS 0F CANADIAN NORTH-WEST

MININC RECULATIONS.

COAL-Coal lands may be purchased at $1o per acre for soft coal and $20 for
anthracite. Not more than 32o acres can be acquired by one individual or company.
Royalty at the rate of 1o cents per ton of 2,ooo pounds shall be collected on the gross
output.

A person 18 years of age or over having discovered mineral in place, may locate
a claim 1,500 feet x 1,5oo feet.

The fee for recording a claim is $5.

At least $ioo must be expended on the claim each year, or paid to the mining
recorder in lieu thereof. When $500 has been expended or paid, the locator may,
upon having a survey, made, and upon complying with other requirements, purchase
the land at $i an acre.

The patent provides for the payment of a royalty of 24 per cent. on the sales.

Placer mining claims generally are ioo feet square ; entry fee $5, renewable yearly

A free miner may obtain two leases to dredge for gold of five miles each for a
term of twenty years, renewable at the discretion of the Minister of the Interior.

The lessee shall bave -a dredge in operation within one season f rom the date of
the lease for each five miles. Rental $io per annum for each mile of river leased.
Royalty at the rate of 2 Y per cent. collected on the output after it exceeds $i0,ooo.

W. W. CORY,

Deputy of the Minister of the Interlor.
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NOVA SCOTIhSTEEL& CO&L Coi, L|i
PROPRIETORS, MINERS AND SHIPPERS OF

Sydney Mines Bituminous Coal
Unexcelled Fuel for Steamships and Locomotives,
Manufactories, Rolling Mills, Forges, Glass Works,
Brick and Lime Burning, Coke, Gas Works, and
for the manufacture of Steel, Iron, etc.

Collieries at Sydney Mines, Cape Breton

MANUFACTURERS OF

HAMMERED AND ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged

Steel Stamper Shoes and Dies, Blued Machinery Steel ýs' to y " Diameter, Steel

Tub AxIes Out to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick

Steel, Draw Bar Steel, Forging of ail kinds, Bright Compressed Shafting Y8' to
5" true to 2-1000 part of one inch.

A FULL STOCK OF

Mild Flat, Rivet-Round and Angle Steels
ALWAYS ON HAND

Special attention paid to Miners' Requirements.

CORRESPONDENCE SOLICITED.

Steel Works and Head Office: NEW CLASCOW, N.S.
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COAL
DOMINION COAL CD., LTO.

GLACE BAY, C.B., CANADA
MINERS OF

BITUMINOUS COALS
The celebrated " Reserve"
coal for Household use.

"INTERNATIONAL" CAS COAL
And the best steam coal from its
Collieries on the Phalen seam.

YEAR LY OUTI=>UT 3,500,000 TONS

International Shipping Piers of the Dominion Coal Co., Limited, at Syd ney, C..

Shipping facilities at Sydney and -Louisburg, C.B., of most modern type. Steamers carrying 5,ooo tons loaded in twenty-
four hours. Special attention given to quick loading of sailing vessels. Small vessels loaded with quickest despatch.

EBUN<ER COAL.
The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with despatch.

Special attention given to prompt loading. Steamers of any size are bunkered without detention.
By improved screening appliances, lump coal for domestic trade is supplied, of superior quality.
Prices, terms, etc.. may be obtained at the offices of the Company.

ALEXANDER DICK, General Sales Agent, Glace Bay, C.B.
DOMINION COAL COMPANY, Limited, 112 St. James Street, Montreal, Que.

DOMINION COAL COMPANY, Limited, 171 Lower Water Street, Halifax, N.S.
DOMINION COAL COMPANY, Limited, Quebec, Que.

and from the following agents:

R. P. & W. F. STARR, St. John, N.B. J. E. HARLOW, 95 Milk Street, Boston. Mass.
PEAKE BROS. & 00., Charlottetown, P.E.I. HARVEY & 00., St. John's, Newfoundland.
HULL, BLYTFT & 00., 4 Fenchurch Ave., London, E.C. A. JOHNSON & CO., Stockholm, Sweden.

G. H. DUGGAN, Third Vice-President.
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RUBBER BELTINC
MARK 0F QUALms

Cord-mCovered Steam Hose
Packings and Valves

EVERY"Thr-ING IN RU EEER
FOR IINING PURPOSES

THE CANADIAN RUBBER CO. 0F MONTREAL
LIIVIrTED

155 Granville Street, - - - - HALIFAX, N.S.
Imperial Bank Building, St. James Street, MONTREAL, P.Q.
Front and Yonge Streets - - - TORONTO, ONT.
89 Princess Street WINNIPEG, MAN.

Dewdney Street -

403 Cordona Street -
Wharf Street - -
And at - - - -

REGINA, SASK.
VANcOUVER, B.C.
VICTORIA, B.C.
CALGARY, ALTA.

CANADIAN PACIFIC RAILWAY C0:8

Empresses of the Atlanitic
New Express Steamers-Quebec to Liverpool

Empress of Ireland-Empress of Britain
570 feet long 65 feet broad 14,500 tons

RATES SECOND CLASS
1 st class - 80.00 to $500.00 The 2nd yclam rooins on thesesteam

2nd ~ ~ ~ ~ ~ ~ in 'T--4.0 n 7.0 h~~ev are very large and eiry. and
3rd " - - - - 28.75 are splendidly furnished.

THIRD CLASS ACCOMMODATION
In addition to the up-to-date Muse aoom and Smoking Boom for the accom-

modation of 3rd clase Pasengers, there ie provided. as well as the usuel open
promenades. a large and airy encdosed promenade the full wldth of the ship. a

rea beneft to passengers during wet weather.nIn theecentre of this promenade
Isean enclosure used as a Playground for the children. where they Wil he happy,
safe and °omfortable, thus affordin tired mothers an opportunity to rest.

Speciel stewards are appointed to attend topassengers lu this clase. Meals are
served on permanent tables with white table cloths. and the clips and plates and
eatiug utensils are washed and kept clean by the stewardsln charge of tham.

Eaoh steamer carnies an experienced surgeon, and a stewardess to attend to
the women and children.

The provisions supplied are of the very best qualit Theyareexamined when
put on board bya is Majesty's Medic l Emigration O r agcers.

TiCkOtO and ail information from any railway or steamshlp agent.

Air-Drill Hose

Subscription
Representatives
Wanted

The publishers of THE CANADIAN
MINING REvIEW want energetic agents
all over Canada and the United States.
It is our intention to materially enlarge
and improve this paper. We are starting
an aggressive campaign to increase our
already large circulation, and will co-
operate with our representatives in every
way that we can. A liberal commission
will be paid.

For full particulars, address

The General Manager,
THE CANADIAN MINING REVIEW,

171 St. James Street,
P. O. Box 2187. Montreal.
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WALKER BROTHERS (WICAN) LIMITED
WIGAN, ENGL-AND

Largest Air Compressors in Canada
are of WALKER BROTHERS (Wigan) LIMITED manufacture.

THE FOLLOWING COMPANIES HAVE INSTALLED WALKER BROTHERS AIR COMPRESSORS, IN CAPACITIES

RANGING UP TO 6300 CUBIC FEET OF FREE AIR PER MINUTE, ALL OF WHICH ARE

PROVIDUD WITH WALKER PATENT AIR VALVES.

Dominion Coal Company Ltd.
Dominion Iron & Steel Co. Ltd.
Intercolonial Coal Mining Co. Ltd.

Nova Scotia Steel & Goal Company Ltd.
Belmont Gold Mine Ltd.
Cape Breton Coal, Iron & Railway Co. Ltd

SOLE CANADIAN BR O H R CANADA LiFE BUILDING,
RxPRESENTATIVXSP M'."/.f IXBROT,ERS .iMONTREAL, P.Q.
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BY THE LINES OF THE

Canadian
Pacife

Railway
All important points in Canada and the United
States can be reached.

Fast Trains
To Quebec, the Laurentians, Eastern Town-
ships, St. John, N. B., Halifax, Boston,
Worcester, Springfield, Mass., New York,
Portland, Me., and the principal Atlantic
Seaside resorts, Kawartha Lakes, Toronto,
Niagara Falls, Detroit, Chicago, Ottawa, the
Timiskaming, Mississaga, French River, New
Ontario, Sault St. Marie, St. Paul, Minne-
apolis, Winnipeg and the Western Prairies, the
Kootenay Mining regions, the Mountains of
British Columbia-unrivalled for scenic gran-
deur-Vancouver and the Pacifie Coast.

Fast Steamship
Service

On the Upper Lakes, Owen Sound to Fort
William, on the inland waters of British
Columbia, on the Pacific Coast to China, Japan,
Australia, via Honolulu and Suva, and to Skag-
way en route to the Yukon. The fastest and
most luxuriously furnished steamers between
Victoria, Vancouver and Seattle, and on the
Atlantic Ocean between Bristol, London, Liver-
pool, Montreal and Quebec, in summer, and
St. John in winter

Double Daily
Transcontinental
Train Service

During summer months, and Daily Transcon-
tinental Service during winter months.

For illustrated pamphlets apply to any Can-
adian Pacifie Railway Agent, or to

C. E. McPHERSON, WILLIAM STITT,
General Passenger Agent, General Passenger Agent,

Western Lines, Eastern Lines,
WINNIPEG, MAN. MONTREAL.

C. E. E. USSHER,
Asst. Pass. Traffic Mgr.,

Western Lines,
WINNIPEG, MAI

ROBERT KERR,

Passenger Traffic Manager,

Nq. MONTREAL.

SCHOOUL 0 MINING
AFFILIATED TO

QUEEN'S UNIVERSITY

Kingston, Ontario

THE FOLLOWING COURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A DIPLOMA IN

(a) Mining Engineering and Metallurgy.
(b) Chemistry and Mineralogy.
(c) Mineralogy and Geology.
(d) Chemical Engineering.
(e) Civil Engineering.
(f) Mechanical Engineering.
(g) Electrical Engineering.
(h) Biology and Public Health, and

2. FOUR YEARS' COURSE FOR A DEGREE (B.Sc.) in
the same.

3. COURSES IN CHEMISTRY, MINERALOGY AND
GEOLOGY for degrees of Bachelor of Arts
(B.A.) and Master of Arts (M.A.)

For further information see the Calendar of Queen's
University.

4. POST-GRADUATE COURSE FOR THE DEGREREop
Doctor of Science (D. Sc.)

For further information see the Calendar of Queen's
University.

T HE SCHOOL is provided with well equipped
laboratories for the study of Chemical Analysis,

Assaying, Blow-piping, Mineralogy, Petrography and
Drawing. It has also a well equipped Mechanical
Laboratory. The Engineering Building is provided
with modern appliances for the study of mechanical
and electrical engineering. The Mineralogy, Geology
and Physics Building offers the best facilities for the
theoretical and practical study of those subjects.
The Mining Laboratory has been remodelled at a cost
of some $12,ooo, and the operations of crushing,
cyaniding, etc., can be studied on a large scale.

The school is prepared to make a limited number
of mill runs on gold ores in lots of 2 to 20 tons during
the months of September, October and November,
and will undertake concentrating test on large lots of
ore from December to March.

For Calendar of the School and
further information apply to

The Secretary, School of Mining,
Kingston, Ont.
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The Bank of British North Ameica
Established lu 1836.

Incorporated by Royal Charter in 1810.

CAPITAL PAID UP - - - - - $4,866,667
RESERVE FUND - - - - 2,141,333

LONDON OFFICE: 5 CRACECHURCH STREET, E.C.

J. H. Brodie
J. J. Cater
H. R. Farrer

A. G. Wallis, Secretary.

COURT OF DIRECTORS

R. H. Glyn
E. A. Hoare
H. J. B. Kendall

F. Lubbock
C. W Tokinson
Geo. D. Whatnan

W. S. Goldby, Manager.

HEAD OFFICE IN CANADA:: ST. JAMES STREET, MONTREAL.
Il. Stikeman, Gen. Manager. J. Elnmsly. Supt. of Branches.

J. Anderson, Inspector.

BRANCHES IN CANADA:
Montreal, A. E. Ellis, Manager J. R. Anbrose, Sub. Mgr.

Alexander. Ma'n.
Asrroft..OC.
Battieford. Sask.
Beiniont, Mani.
BobcageoL. Ont.
Brandon, Man.
Brantford. Ont
Calgary, Alto..
CafluibellforX. Ont.-
Davidon, Sask.
Dawson, yukonDis.
Duck Lake, Sask.
D)uIenas. B C-
Estevan. Sask.
Fenelon Falls. Ont.
Fredericton. N B.
Greenwood, B.C.

Halifax. N.S.
Hailton, Ont.

Barton St.
Victoria Av.

Hedley B.C.
Kasio. 13.d
Kingston, Ont.
Levis, P.Q.
London, Ont.

Market Square
Longueuil, Que.
Montreal, Que.

St. James st.
St. Catherine St.

Midland, ont.
North Vancouver, B.C.
Oak River, Man.

Ottawa. Ont.
Quebec. P.Q
Reston, Man.
Rossland, B C.
Rosthern. Sask.
St. John, N.B.

Union St.
Tcronto, Ont.

King St.
Toronto Junction, Ont.
Trail, B.C.
Vancouver, B.C.
Victoria, B.C.
WVeston, Ont.
Winnipeg, Man.
Yorkton, Sask.

ACENCIES IN THE UNITED STATES.
New York (52 Wall St.)-W. Lawson, H. M. J. McMichael and W T. Oliver,

Agents.
San Francisco (120 Sansome St.)-J. C. Welsh and A S. Ireland, Agents.
Chicago-Merchants Loan & Trust Co.
London Bankers-The Bank of England and Messrs. Glyn & Co.
Foreign Agents-Liverpool-Bank of Liverpool. Scotland-National Bank

of Scotland, Limited, and Branches. Ireland-Provincial Bank of Ireland
Linited, and Branches ; National Bank, Limited, and Branches. Australia-
Union Bank of Australia, Limited New Zealand-Union Bank of Australia,
Limited. India, China and Japan-Mercantile Bank of India, Limited. West
Indies-Coloniai Bank. Paris-Credit Lyonnais. Lyons-Credit Lyonnais,
Agents ln Canada for the Colonial Bank, London, and West Indies.

gir Issues Circular Notes for Travellers, available in all parts of the
Worid. Drafts on South Africa and West Indies may be obtained at the Bank's
Branches.

Are the Canadian Winters Too Severe for You?
-IF 80

Why Don't You Take a Trip to the Sunny South

ELDER, DEMPSTER LINE?
Our March sailing will be the SS. "Sokoto," from Halifax,

on the fifteenth, for the Bahamas, Cuba and Mexico.
Write for our illustrated booklet, " A Tour to the Bahamas,

Cuba and Mexico "; also for particulars of our special 42-day
Yachting Trip by the magnificent new R.M.S. "Sokoto,"
sailing from Halifax on March i5 th.

For further particulars and to book passage, apply to

NORMAN L. LUSHER, W. H. HENRY,
178 St. Jame StE AL. Temple BuidIn R AL

MONTREAL. MrcREAL.
or to ELDER, DEMPSTER & CO.

319 Board of Trade Mu N fREAL.

DRUMMOND COAL
The standard of excellence in Bituminous
Coal and Coke for Blast Furnaces, Foun-
dries, Manufacturing and Domestic Use.

RELIABLE. UNIFORM and STRICTLY HIGH GRADE
Shipped from Pictou Harbour, Halifax,
and all points on Intercolonial Railway
and connections by the .

INTERCOLONIAL COAL MININCG00.
LIMITED

WORKS, WESTVILLE, N.S.
JAMEs FLOVD, Superintendent.

HEAD OFFICE, MONTREAL, QUE.
JAs. P. CLEGHORN, President. D. FORBES, ANGUs, Sec. -Treas.

The Canadian Bank
of Commerce

PAID UP CAPITAL 010,000,000 REST $5,000,000

Head Office: TORONTO

B. E. WALKER, GENERAL MANAGER

ALEX. LAIRD, Ass'T (rEN'L MANAGER.

Branches throughout Canada and in the United States
and England, including the following :

ATLIN

COBALT

CRANBROOK

DAwSON

FERNIE

GREENWOOD

HALIFAX
LA DYSMITr

LATCH FORD

MONTREAL

NANAIMO

NELSON

NEw GLASGOw

OTTAWA
PARRY SOUNDI
PENTICTON

PORT ARTHUR
PORTLAND, ORE.
PRINCETON

SAN FRANcisco

SAULT STE. MARIE

SEATTLE

SKAGWAY

SPRINGHILIL

SYDNEY

TORONTO
VANCOUVER

VICTORIA

WHITE HORSE
WINNIPEG

NEW YORK: 16 Exchange Place

LONDON, England: 60 Lombard St., E.C.

Branches at COBALT and LATCHFORD, ip the silver
miiining camp of New Ontario.

G, L. BERGER & SONS
37 William Street

BOSTON, Mass.
Successors to BUFF & BERGER.

SPECIALTIES:
Standard Instruments

Appliances for

Mining, Subway,

and

SEND FOR CATALOGUE

GRAND TRUNK RAILWAY SYSTEM
THE SHORT FAVORITE ROUTE

Ottawa and Montreal.
Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS
Close Connec-

Monteal."1 Quebec,lalifax, Portland
Trainsfor And ail Points EAST and SOUTH.

AS "°RV ° Ottawa, New York and Boston
BETWEEN And all NEW ENGLAND POINTS.

Through Buffet Sleeping Cars between Ottawa and New York.
Baggage checked to aU points and passed by custons in transit.
For tickets, time tables and information, apply to nearest ticket agent ot

this coipanY or connecting unes.
C. T. BELL, Genil Pass. & Ticket Agent,

Sewer, Tunnel,
And ail kinds of

Underground Work

i



WORTHINCTON
1,000-GALLONS
UNDERWRITER
1904 PATTERN

FIRE PUMP
The Underwriters can only out-
line the design, the quality of the

Putup remains with the makers,

depending upon their experience
and shop facilities, also reputation.

The John McDougall
Caledonian IronWorks.Co.Ltd.

BUILDERS IN CANADA 0F WORTHINCTON PUMPS FOR WATER
WORKS SERVICES; ALSO WORTI4INCTON TURBINE PUMPS..II

SCHOOL OF PRACTICAL SCIENCE
TORO NTO

ESTABLISHED- - ---- 1878

The Faculty of Applied Science and Engineering
of the University of Toronto.

DEPARTMENTS OF INSTRUCTION:
1-Civil Engineering. 4-Architecture.
2--Mininig Engineering. 5-Analytical and Applied
3-Mechanical and Electrical Chemistry.

Engineering. 6-Chemical Engineering.
Special attention is directed to the facilities possessed by the school

for giving instruction in Mining Engineering.
LABORATORIES:

1-Chemical. 3-Milling and 4 -Stean. 6-Electrical.
2-Assaying Ore Treatment 5-Meteorological 7-Testing.

A Calendar giving full information and including a list showing the
positions held by graduates, sent on application

A. T. LAING, Registrar.

CANADIAN MINING INSTITUTE
Incorporated by Act of Parliament 1898.

AIMS AND OBJECTS.
(A) To promote the Arts and Sciences connected with the

economical production of valuable minerals and metals, by
means of meetings for the reading and discussion of technical
papers, and the subsequent distribution of such information as
iuay be gained through the medium of publications

(B) The establishment of a central reference library aqd a
headquarters for the purpose of this organization.

(C) To take concerted action upon such matters as affect
the mining and metallurgical industries of the Dominion of
Canada.

(D) To encourage and promote these industries by all law-
ful and honourable means.

MEMBERSHIP.
MEMBERS shall be persons engaged in the direction and

operation of mines and metallurgical works, mining engineers,
geologists, metallurgists, or chemists, and such other persons as
the Council may see fit to elect.

STUDENT MEMBERS shall include persons who are qualify-
ing themiselves for the profession of mining or ietallurgical
engineering, students in pure and applied science in any tech-
nical school in the Dominion, and such other persons, up to the
age of 25 years, who shall be engaged as apprentices or assistants
in mining, metallurgical or geological work, or who may desire
to participate in the benefits of the meetings, library and publi-
cations of the Institute. Student members shall be eligible for
election as Members after the age of 25 years.

SUBSCRIPTION.
Member's yearly, subscription.................$io.oo
Student Member's do..................2.00

PUBLIcATIoNs
Vol. 1, 189q, 66 pp.. out of print Vol. V, 1902, 700 pp., bound
Vol. II. 1899, 285 pp., bound red cloth Vol VI. 1903, 520 pp., bound
Vol. Ili, 1oo. o27 pp., bound red cloth Vol. VII, 1904,530 PP., bound
Vol. IV, 1901, 333 pp., bound.
Membership in the Canadian Mining Institute is open to

everyone interested in promoting the profession and industry of
mining without qualification or restriction.

Forms of application for membership, and copies of the
Journal of the Institute, etc., may be obtained upon application to

M. MORTIMER LAMB, Secretary, Montreal

THE CANADIAN MINING REVIEW.viii
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FLORY HOISTINC ENCINES
SrEAM AND ELECTRI

Especially designed for Mines, Quarries and Contractors work. Such
as Pile Driving, Bridge Building, and general Construction work.

The FLORY CABLEWAY SYSTEM is Superior to any on the Maiket
Slate Mining and

Working Machinery
SALES ACENTS:

I. MATHESON & CO.,
New Clasgow, N.S.

W. H. C. MUSSEN & CO.,
Montreal, Que.

S, Flory Mfg. Go,
ASK FOR OUR CATALOGUES. Office and Works: BANGOR, Pa., U.S.A.

Electric Locomotives
for Mines

Electrically-Driven
Hoists

Motor-Operated
Air Compressors

Complete Electrio
Installations

WRITE US YOUR REQUIREMENTS.

CANADIAN CENERAL ELECTRIC COMPANY, LIMITED
District Offces-Montreal, Halifax, Ottawa, Winnipeg, Vancouver, Rossland. Head OffiCe-TORONTO, ONT.

MORRIS MACHINE WORKS
BALDWINSVILLE, NY.

Centrifugal Pumping Machinery for
Varlous Industrial Purposes.

We are building a special solid steel lined

pump for handling tailings or slimes in gold
mining. Estimates furnished upon applica-

tion for pumping outfits for special purposes.
Write for catalogue.

New York office-39-41 Cortlandt St.
AGENCIES

Henton & Hubbell, 61-69 North Jefferson Street, Chicago, Il1.
Harron, Rickard & MeCone, San Francisco, Cal. Zimmerman-WelIs-Brown Co., Portland, Ore.

H. W. Petrie, Toronto, Ont.
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DANL 'SMITH, C ONTARI POW D R CO LTD. C E. MACPHERSON,

115 Brock Street, KINGSTON, ONT.
MANUFACTURERS AND DEALERS IN

For A fI ~ ~For
INKERS DYNAMITE, EXPLOSIVES NCTORS

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.

ELECTRIC BLASTINC APPARATUSdptd foro ° in a"-
Victor Electric Platinum Fumes.

Superior to al others for exploding any make of dynamite or blasting powder.
Fach Fuse folded separately and packed in neat paper boxesof 50each. Al tested
and warranted. Single and double strength with any length of wires. an 7 

T

The strongest and most powerful machines evermiade for Electric Blasting
They are especially adapted for submarine blasting, e railoaduarryng, an

Mlmining worku. lreriraj Victor Blasting Machine.
Fires 5 to 8 holes ; weighs 15 lbs.; adapted for prospecting, etc.

Insulated Wires and Tapes, Blasting Caps, Fuse, etc
SENO FOR CATALOUE.
MANUFACTURED ONLY BY

MACBETH FUSE WORKS
POMPTON LAKES, NEW JERSEY.

Hamilton Powder Company
Manufacturers of Explosives

Office : 4 Hospital Street, Montreal. Branch Offices throughout Canada.

W. T. RODDEN, Managing Director. J. F. JOHNSON, Secretary-Treasurer.

STANDARD EXPLOSIVES
LU M ITED'"

Manufacturers of High Explosives, and Dealers
in Blasting Powder, Safety Fuse Detonators,
Batteries, Electrical Fuses, etc.

OFFICE: WORKS:
Board of Trade Building, Montreal. lie Perrot, near Vaudreuil, P.Q.
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E=ANCI ES
IN THE PROVINCES OF

QUEBEC
ONTARIO

MANITOBA
SASKATCHEWAN

ALBERTA AND

BRITISH COLUMBIA

SAVINGS BANK DEPARTMENT
Interest allowed on deposits from date of opening of

account and compounded half-yearly.

NEw LiSKEARD BRANCH - A P. NASMITH, Manager
COBALT BRANCH - - F. H. MARSH, Manager

IMPERIAl. BANK OF CANADA
Head Office - TORONTO

CANDA SELF-LOCKING CAMS
TAPPETS: BOSSHEADS

CAM SHAFTS: STAMP STEMS

Send for Illustrated
Pamphlet

Chrome Steel Stamp"
Mill Parts.

CH ROME STEEL WORKSr
CH ROMFE. N.J..U.S.A.

Longest Service-Most Economical

- TRADB -

ADAMANTINE CHROME STEEL

SHOES AND DIES
(HYDRAULIC COMPRESSED)

FOR STAMP MILLS

CAPITAL PAID UP
RESERVE FUND

BOOKS ON PROFESSIONAL SUBJECTS
Any work on Mining, Metallurgy, or associated industries, may be
obtained through the CANADIAN MINING REVIEW, usually at
a somewhat lower price, than private individuals can buy it for.

F. S l 1 N

D FN VE .CO0

GEORGE W. MYI -Rs

SAN FRA IÎT IC()
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PUMPINC

Contract Duty to raise 6240 Imperial gall. of sewage per minute 125 ft.

MACHINERY
Melbourne and Metropolitan

Board of Works.
Triple Expansion Sewage Pumping

Engine.

OFFICIAL TRIAL.

ENGINE DIMENSIONS.

Diameter of Cylinders, 20 in.. 36 in.. 54 in.
Rama, 3 Single Acting, each 30 in., In Diameter
Stroke of Engine and Pump, 3 fe. 6 ln.
Steam Pressure, 150 Ibs.

ENGINE RESULTS.

Pump Horse-Power, 274.55.
Saturated Steam per indicated Horse -Power, per

Hour 12-4 lb.
high Mechanical Efficiency, 92-8 per ceint.

Hathorn Davey & Co., Ltd LEEDS.
*ENGLAND.

sole Canadian
Repreentatlves PEACOCK BROTHERS Canada LfeBuili=ng,

MONTREAL.

ARE YoU CONFRONTED WITH A DIF-
FICULT ORE-SEPARATING PROBLEM?

57 St. Francois Xavier St, MONTREAL THE WETHERILLI MAINETIC SEPARATING PROCESS
May Prove the Solution.

Stock Brokers. Dealers in Min ing and indus-Ma rvthSouin

trial Shares. Conpanies Formed and Floated. For information and for Illustrated pamphlet, apply to

WETHERILL SEPARATINOGCO., 52 BROADWAY, NEW YORK.
GOLD MEDAIL awarded at the WORLD'S PAIR, ST. IOUIS, MO.

GEORGE B. HOPKINS & CO. Mfg. Agents for Canada: ROBERT GARDNER & SON, Montreal, P.Q.

CYANIDE PLANTS.
Canadian Patents 81954 and 86862.

BLAISDELL MACHINERY efects a sav-
ing of from 50 to 90% in operative
expenses.

WRITE FOR CATALOGUE TO

THE JOHN McDOUCALL CALEDONIAN IRON WORKS C0. LTD., montreaî
M4JILDERS FOR CANADA.
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THE CROW'S NEST PASS GOAL 00.
LIMITED

OFFICES

Manning Arcade, Toronto
Fernie, British Columbia

Gold Medal-Coal and Coke-Lewis & Clark Exposition, I9o5.

Silver Medal-Coal and Coke-Paris Universal Exposition,1i9oo.

Mines and Coke Ovens at Fernie, Coal Creek, Michel and

Carbonado.

Annual Capacity of Mines, 2,000,000 tons. Coke Ovens,
500,oootons.

We are shipping domestic coal to points in Manitoba,
Alberta, Saskatchewan, British Columbia, Montana,Washington
and Idaho, a territory of over 4oo,ooo square miles, and WE
ARE GIVING SATISFACTION.

We are shipping steam coal from Winnipeg to the Pacific
Coast, and not only is it used in that vast area by the Railways
and the largest firms, but also by the Great Northern Steamship
Company's liners plying between Seattle and the Orient.

Our Michel Blacksmith coal is used in Railway forging
shops in Winnipeg, seven hundred miles East, and in Vancouver,
four hundred miles West.

Ask a British Columbia smelter Superintendent what coke
he uses and what coke gives him best satisfaction.

Our Analyses Speak for Themselves.
R. C. DRINNEN,

Superintendent.
8. C. S. LINDSEY,

General Manager

LUDWIG NAUEN
Hamburg, Germany

Continental Agent and Buyer for

Asbestos Crude and Fibre ail Grades
Actinolite, Ialc, Corundum,

Mica, Molybdenite
and other minerals.

SPRINCHILL COAL
The Cumberland Railway & Coal Company

Are prepared to deliver this well known

Steam Coal at all points on the Unes of
G. T. R., C. P. R., and I. C. Railway.

lead Office: 107 St. James St., lontreal
Address, P.O. Box 396.

ing and Mining Machinery
Shafting, Pulleys, Gearing,_ Hangers, Boilers, Engines, Steam

Purnps, Chilled Car Wheels and Car Castings. Brass and Iron

Castings of Every Description. Light and Heavy Forgings.

AL.EX. FLECK L.TD., OTTAWA

Mil

1
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Directory of Mining Engineers, Chemists, Assayers, Etc.

JOHN E. HARDMAN,

CONSULTING MINING ENGINEER

ROOM 10

171 ST. JAMES STREET

MONTREAL

MILTON L. HERSEY, M.Sc.

CONSULTING CHEMIST OF THE C.P.R.

OFFICIAL ASsAYER APPOINTED FOR PROVINCE

OF QUEBEC.

171 St. James Street, MONTREAL

ASSAYS OF ORES

CHEMICAL AND PHYSICAL TESTS OF ALL

MATERIALS

MINERAL PROPERTIES EXAMINED

DR. J. T. DONALD,

(Oficial Analyst to the Dominion Gowernment.]

ANALYTICAL CHEMIST & ASSAYER

I2 ST. FRANCOIS-XAVIER STREET

MONTREAL

Analysis, Assaying, Cement Testing,
etc. Mining Properties Examined.

DIRECTOR OF LABORATORIES:

R. H. D. BENN, F.C.S.

J. N. GREENSHIELDS, K.C.
R. A. E. GREENSHIELDS, K.C.

ERROL LANGUEDOC.

GREENSHIELDS,
GREENSHIELDS &

LANGUEDOC,
ADVOCATES
. . AND . .

BARRISTERS

86 N<'rpF DAME ST. WEST, MONTREAL

CAipLE ADDRESS: "SHIELDS."

D. H. HAIGHT,

MINING PROPERTIRS EXAMINED.

TIMBER LANDS ESTIMATED.

Four years in charge of Exploration
Work for the Canadian Copper Co.

Can furnish any information you wish
regarding Sudbury and Cobalt Districts.

ADDRESS:

SUDBURY - - - ONTARIO

FRITZ CIRKEL,

CONSULTING MINING ENGINEER

Twenty years' experience in Explora-
tory Work and Mining in Germany,

Eastern and Central Canada, British

Columbia and the Pacific States.

EXAMINATION oF MINES.

Office, So Stanley St., MONTREAL, CAN.

F. HILLE,

MINING ENGINEER

Mines and Mineral Lands examined and
reported on. Plans and Estimates on
Concentrating Mills after the Krupp-
Bilharz system.

PORT.ARTHUR, ONT.
CANADA.

EDWARD A. HAGGEN,

MINING ENGINEER

REVELSTOKE, - - BRITISH COLUMBIA

EXAMINATIONS AND REPORTS.

C. J. FLEET, K.C. ALEX. FALCONER, K.C.
H. S. WILLIAMs.

FLEET & FALCONER,

ADVOCATES,
BARRISTERS

.. AND..

SOLICITORS.

STANDARD BLDG., 157 ST. JAMES STREET

MONTREAL

A card in this space would cost

only $15 a year.

L. VOGELSTEIN & CO.,
90-96 WALL STREET, NEW YORK

IEPRESENTING

ARON TIRSH & SOHN

Halberstadt, Germany.

Copper, Argentiferous and Auriferous Copper
Ores, Mattes and Bullion, Lead, Tin, Antimony
Spelter.

Copper and Biras Rolling and Tubing Mills
in Europe.

AGENTS OF THE

UNIrED STATES METALS REFINING Co.,
Chrome, N.J. Grasselli, Ind.

A. F. DUNLOP, R.C.A.,

ARCHITECT

. . AND . .

VALUATOR

185 ST. JAMES STREET - MONTREAL

H. C. STONE,

ARCHITECT

84 ST. FRANCOIS XAVIER STREET,

MONTREAL

AND

363 MAIN STREET,

WINNIPEG, MANITOBA

A. W. ROBINSON, M. Azm. Soc. C.E., M. Am. Soc. M.E.

MECHANICAL ENGINEER

DREDGING MACHINERV.

14]

PLANT FOR PUBLIC WORKS. GOLD DREDGES.

PHILLIPS SQUARE, MONTREAL,

CANADA.

xiv
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WALPOLE ROLAND,
MINING AND CIVIL ENGINEER,

CONSULTING ENGINEER,

PORT ARTHUR, ONT.
(Late Inspector L. Dept., Canadian Pacific Ry.)

Cable Address, "Roland,"
Marelng & Neilîs Code.

REPORTS AND SURVEYS,
ESTIMATES AND UNDERGROUND
PLANS, A SPECIALTY

REFiERENcEs:
Prof. R. Bell, Chief Geologist Dominion Geolo-

gical Survey, Ottawa.
The Maisons Bank, Port Arthur, ont.
The Mayor, Port Arthur, Ont.
Prof. R. CarrHarris, Royal Military College,

Kingston, Ont.
Board of Trade, Port Arthur, Ont.
Board of Trade, Fort William, Ont.

DAVID R. BROWN,

HUGH VALLANCE,

ARCHITECTS

CANADA LIFE BUILDING, - MONTREAL

Telephone Main 136.

- i I _______________________________

CHEAPEST
POWER.

6o% Saving
in Fuel

SUCTION GAS
PRODUCERS

FOR GAS
ENGINES

i lb. of Coal per h.p. hour. Cost ,4 to 34 cent per horse-power
hour. Built for any capacity required. No Boiler or Gas
Holder required. Automatie Work. Contracts undertaken
for coInplete Power Plants and results guaranteed.

Dr. OSKAR NAGLE, CHEMICAL ENGINEER,
90-96 Wall Street, NEW YORK CITY

HENRY BATH & SON, BROKERS.
London, Liverpool and Swansea

Alldescriptio" METALS, MATTES, ETC.
Warehouses, LIVERPOOL and SWANSEA.

Warrants slsued under their Special Act of Parliament.ACable AddressNITRATE OFSOD ABATHOTALONDON

OLDEST EXPERTS IN
Molybdenite,

Scheelite,
Wolframite,

Chrome Ore,
Talc, Nickel Ore,
Mica, Oobalt Ore,
Barytes, p Cerium, and
Graphite all Ores
Blende, and
Oorundum, 1Minerals.

Fluorepar,
Feldepar. <

LARGEST BUYERS,
BEST FIGURES,
ADVANCES ON SHIPMENTS,
CORRESPONDENCE SOLICITED

CABLES-Blackwell, Liverpool, ABC
code, Moreing & Neal Mining and
General Code, Lieber's Code and Mul-
ler's Code.

ESTABLISHED BY OEO. 0. BLACKWELL, 1869.

Ors ColdSChid ALUM1NO-" U I 0TH ERMICS
"THERMIT " Steel for Repair Work, Welding of

Street Rails, Shafting and Machinery.
"TITAN THERMIT " for foundry work.

"NOVO " AIR HARDENING STEEL
Twist Drills, Milling Cutters, Blanks.

High Speed and Durability.
WILLIAM ABBOTT, Sole Agent for Canada,

334 St. James Street, MONTREAL.

Established in1 857

HEARN&HARRISON
Notre Dame St. East
MONTREAL, CANADA

Mathematical, Engineering,
Optical, Instruments, etc.

REPAIRS A SPECIALTY.

Catalogue on application.

LEDO O>LiX & COO. °:9JOHN STREET

SAMPLES AND ASSAY ORES AND METALS
sndependentlant se prin. Works at the Port of New York. Only twosuch ou the Atlantic seaboard.
We are not Dealers or Refilers, but receiYe Consi nments. Weigh,Samnple and Assay them, selling to the highest bidder-,, obtaining ad-vances when desired, and the buyers of two continents pay the highestmarket price, in New York Funds, cash against our certificates.

Mines Examined and Sampled. Also Analyze everything.

FARNLEY IRON FOR STAYBOLTS,
RIVETS, ETC.

In stock and for sale by

-l On ER TAY LO R
Temple Building, 185 St. James Street, MONTREAL.

To-

CllIBOllAAU I , d sJe
ALEX. HARDY,

G. P. A.,
Quebee.

J. G. SCOTT,
Gen. Mgr.,

Quebec.

m
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DIAMOND DRILL S
We manufacture the most complete line of Diamond Drills of any concern in
the world. 20 varieties, 350 to 6ooo ft., $4oo to $1o,ooo. Hydraulic Feed,

Screw Feed, Hand Power, Horse Power, Gasoline, Steam, Air, and Electricity.

Send for Catalogue.

STANDARD DIAMOND DRILL CO.
Chamber of Commerce, Chicago, U.S.A.

BENNETT FUSE
CROWN BRAND

Manufactured by

WILLIAM BENNETT, SONS &
Camborne, Cornwall,

England

CANADIAN OFFICE:

BENNETT FUSE CO., YATES
VlIl=O rORItA, B.C.

AND AGENCIES
THROUGHOUT
THE DOMINION

CO.

ST.,

CORRUGATED
METALLIC
PACKING
for joints of any
Size or Shape

NEWTON&
NICHOLSON

Tyne Dock
Corrugated
Metallic
PackIng
Works,

South
Shields,

ENCLAND.

Telegraphic
Addres:

'CORRUCATE,"
Tyne Dock.

FORTY-SIXTrI YEAR.

56 PAGES : WEEKLY : ILLUSTRATED,.

INDISPENSABLE TO MINING MEN

$3 PER VEAR POSTPAID.
SEND FORSAMPLE COPY.

l3ining and Scientific Press
830 IIARKET ST., SAN FRANCISCO. CèL.

Steel Plate Work
STEEL PENSTOCKS, STEEL SMOKE-

STACKS, SMOKE CONNECTIONS, STEEL
TANKS, REFUSE BURNERS, AND ALL
MANNER OF STEEL PLATE WORK

We furnish estiniates cheerfully and promptly,

Erecting 18 ft. Steel Penstock at Niagara Falls. THE JENCKES MACHINE C0., LIMITED
SALES OFFICES: ROSSLAND ST. CATHARINES EXECUTIVE OFFICE: PLANTS: SHERBROOKE, QUE.

VANCOUVER HALIFAX 56 LANSDOWNE ST., SHERBROOKE, QUE. ST. CATHARINES, ONT.
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New Air Compressor
For Mines, Quarries and Contractors

This is a sectional view of the new Sullivan Duplex Air Compressor. This
type is built in several classes, with simple or two-stage air ends, for steam,
belt or power drive; capacities, 100 to 2600 cubie feet of free air per minute.
These machines are intended for continuous, economical service. Salient
features are COMPACT DESIGN, HEAVY DUTY CONSTRUCTION,
ENCLOSURE OF OUTSIDE WORKING PARTS IN A TIGHT HOUS-
ING, for SELF-LUBRICATION; Meyer steam valve gear; Corliss inlet and
automatie poppet air discharge valves; thorough water-cooling of air during
compression.

Bulletin 53-C gives the details.

ROCK DRILLS
DIAMOND DRILLS

COAL CUTTERS
HOISTING ENGINES

SULLIVAN
Clareiont, N.H.
New York
Pittsburg
Knoxville

St. Louis
Joplin, Mo.
Denver
Butte

MACHINERY
Railway Exchange

ChicaËO, Ii.

El Paso
Salt Lake
Paris, France
Johannesburg

CO.
San Francisco
Rossland
Spokane
Mexico

A
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JEFFREY
COAL MINE EQUIPMENT

GENERATORS. HOISTING MACHINERY.

JIEFFREY EL.ECTRIC LoCoMOTIVES.

JEFFRIKV DRILLS FOR MINES

AND QUARRIES.
CONVEYERS FOR COAL. Catalog 76. ELECTRIC COAL MINING MACHINES.

Coal Mining Machines, Bulletin No. i i. Electric Locomotives, Bulletin No. 10.

Coal Drilling, Screening, Crushing, Elevating and Conveying Machinery.

THE JEFFREY MANUFACTURING COMPANY
COLUMBUS, OHIO, U.S.A.

NEW YORK BOSTON PITTSBURGH DENVER MONTREAL, CAN
ÇHIÇAGO ST. LOUIS KNOXVILLE CHARLESTON, W. VA.
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VERTICAL
ENCLOSED E--NGINESý

We are prepared to supply High Speed Vertical Enclosed Engines of the English type,
up to 750 horse power.

The oiling system of these engines is under a pressure of 15 lbs. to the square inch,
ensuring a copious supply of oil to all bearings.

They have Robb-Armstrong Automatic Governors and Sweet Balanced Valves, giving the
best regulation and highest economy.

ROBB ENCINEERINC CO., LTD., AMHERST, N.S.
DISTRICT OFFICES

320 Ossington Avenue, Toronto, WILLIAM IMcKAY, Manager.
Bell Telephone Building, Montreal, WATSON JACK, Manager.
355 Carlton Street, Winnipeg, J. F. PORTER, Manager.

THE CANADIAN MINING REVIEW. xix



xx THE CANADIAN MINING REVIEW.

T HE RAND
ROCK

DRILL
will do more work, day in and day out,
than any other drill on the market. It
also requires fewer repairs.

This is our standing guarantee.

The "Little Giant" on G.T. P. Excavation Work

THE CANADIAN RAND DRILLCO.
MONTREAL, QUE.

Toronto, Halifax, Kenora, Rossland, Vancouver
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ALLIS -CHALMERS-
L.INIITED

BULLOCK

"RADIALAX" COAL CUTTER
The " Radialax " here shown shearing verticaly iscespecially designed for shearing and entry-cutting, subjects on which

very littie is said in any of the catalogues on mining machinery. We have them in
successful operation in Nova Scotia, Alberta and British Columbia.

COMPLETE MININC EQUIPMENT
AIR COMPRESSORS GYRATORY BREAKERS ROCK AND ORE BREAKERS
COAL CUTTERS HANCOCK JIGS ROCK DRILLS
CONCENTRATING PLANTS HOISTING ENGINES ROASTING FURNACES
CRUSHING PLANTS HUNTINGTON MILLS SMELTING MACHINERV
CYANIDE PLANTS JAW CRUSHERS STAMPS
ENGINES OVERSTROM TABLES TUBE MILLS
GOLD AND SILVER MILLS PROSPECTING MILLS TURBINES, STEAM
GOLD DREDGES PUMPS TURBINES, WATER

ELECTRIC MOTORS AND GENERATORS

Head Office and Works
DISTRICT OFFICES

New Glasgow, N.S., Telephone Bldg Winn
Montreal, Sovereign Bank Bldg. Nelse
Toronto, Traders Bank Bldg. Vanc

- Montreal

ipeg, 251 Notre Dame Ave.
on, Josephine St.
ouver, 416 Seymour St.

1
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Westinghouse Motors
For Mine Work

1 Y Common Sense
tells you that a common

t', motor can only give coni-
mon service. To secure
uncommon service a mo-
tor of uncommon quality
is required.

"Westinghouse Quality
We make all kinds of mo-
tors for all kinds of work.

Westinghouse Induction Motor Driving Byron-Jackson 5-Stage Centrifugai Pump.

Canadian Westinghouse Co., Limited
General Office and Works: iAMILTON, ONT.

Traders Bank Building

Toronto
152 Hastings Street

Vancouver

For partieulars address neareat office

Hamilton
922-923 Union Bank Bidg.

Winnipeg

Sovereign Bank of Canada Bldg.
Montreal

134 Granville Street

Halifax

WIRE ROPE
"ACME " Brand. Highest grade of hoisting rope
made. Extra tensile strength for heavy work.

Use Greening's Rope Greasefor Lubrication

THE B. GREENING WIRE CO., LIMITED
HAMILTON, Ont. MONTREAL, Que.

THE HFiEROULT ROCESS
0F

Fpl orcl1r R. TURN BU LL, Ge 1 ~: t Sult Ste. Marie, Ont.
r p or Cnaâa %-

MONTREAL STEEL WORKS, LTD.
Steel Castings We make a specialty of Cast Steel WHEELS
Soringa and other Steel Castings

°rogs.. FOR MINING PURPOSES
INTERLOCKING SWITCH AND SIGNAL PLANTS

(under the patents of Saxby & Farmer, Limited,
of L<ondon, Eng.)

CANAL BANK, POINT ST. CHARLES, - . - MONTREAL

MICiIAN COLLEOE OF MINES
F. W. MONAIR, President

Located in Lake Superior District. Mines and Mills accessible
or practice. For Yearbook and Record of Graduates apply to
President or Secretary. Houghton, Michigan.

CHEMICAL ANDO
ASSAY APPARATUS

ZINC, CYANIDE and SULPMURIC
ACID for CYANIDE PROCESS

Complete Assay Outfits ROUND.

The Hamilton-Merrit Prospector's Outfits
Becker's Balances and Weights Battersea Crucibles and Muff
Hoskins' Gasoline Furnaces Kavalier's Bohemian Glassware

,Munktell's Swedish Filters

LYMAN, SONS & COMPANY
Our Catalogue on application.

380, 382, 384 & 386 ST. PAUL STREET, MONTREAL
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THE OLDEST AND ONLY OFFICIAL MINING JOURNAL PUBLISHED IN CANADA.
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ln his speech from the throne His Honour, Lieu-
tenant-Governor Clark of Ontario, made the follow-
ing reference to Ontario mining:-

The great value of the mineral deposits in the
Cobalt district is becoming more and more evident
and the future is full of promise both to the investor
in mining properties and the people of the Province.
The rights of the Province in these deposits have
been kept steadily in view by my Ministers, and ac-
cordingly a measure providing for the taxation of
mining properties will be submitted to you for con-
sideration. I think it well to draw to your attention
the fact that a tendency to hasty and reckless in-
vestment and speculation is abroad, and, it is to be
hoped, will be kept in check by the good sense of
our people.

The report of the Berry Creek Mining Company,
Limited, of Victoria, B.C., for 1906, has been made
public. This mine is situated in Cassiar Mining
Division, British Columbia, reached by way of
Wrangel, Alaska, and Telegraph Creek, B.C.

This new district was made famous in the '70s by
the rush to Cassiar, when Dease, Thibert and Mc-
Dame Creeks yielded $5,ooo,ooo in placer gold. The
British Columbia Mining Company has 1o hydraulic
leases, 8,ooo acres in all, fronting on Thibert Creek,
1,500 feet. Froni previous mining operations it had
been learned that the average values of the ground
since the company came into existence bas been
about 934 cents of gold to the cubic yard, from the
top gravel, but when the bottom gravel was washed
with the top gravel the average has been about 13
cents a cubic yard.

The conditions of mining at the end of last sea-
son's work were considered better than at any pre.
vious time. The paystreak shows for 1,1oo feet,
and it is estimated that there is in sight 400,000
cubic yards of material, having a value of from $50,-
000 to $55,000.

The niost remarkable fact about the Berry Creek
deposit is the large values in platinum, osmium and
iridium. These have, heretofore, been going to
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waste, but it is proposed to employ an expert this

year to erect a plant that shall save a large percent-

age of the inetals of the platinum group.

According to the Latchford correspondent of a

Toronto paper, it is proposed to give transportation

facilities to the new camp that will no doubt be de-

veloped this spring upon the Lady Evelyn River,

through a line of steamers that is to rmn from

Latchford with certain breaks to Sncker Gnt. This

would be very nice for Latchford if it should turn

out to be feasible.
We bave spent the better part of a simmer upon

these waters, and ve are of the opinion that a line

of steamers between Latchford and Lady Evelvn

will niot rmn for some vears, if ever. It is liard work

to take a canoe eitlier np, or down1, manv of the

rapids of the Montreal River. There are the Pork

Rapids, at the head of Bav Lake, and then Niatta-
wabika Falls, vhicb. although not so igh as Niag-

ara, would be too formidable for a steamer to ne-

gotiate, and we hardlv think it would pay to bunild

locks as suggested, seeing that the river in so manv

places is hardly deep enough to carry a canoe. The

way to take freigbt into the new camp would seem

to be as follows: A line of small steamers at tlie

head of the north-eastern arm of Timagani to

Stoney Portage at the north end of the lake. Hlere
a tramway could be installed and a small light draft

steamer could carrv the freight across Dianmond

Lake, wbence a road or trannway, of aboutnue1e mile

and a hait in length, would land cargoes at Lady

Evelyn River at the verv head of Sncker Guit.

SUMMARY REPORT OF THE GEOLOGICAL
SURVEY FOR 1906.

'Flie issue of the Summnary Report of the (Geolo-

gical Survey Departnent for the calendar year 1()o6

within two weeks of the close of the' ear is a mîatter
of congratulation to the Hon. Mr. Templeman anld

to all concerniied in the production of the report.

The value of this piblication bas been greatlv
enhanced by tie insertion of a concise table of con-
tents and an extended iii(lex b' the use of whicli
anv reference to the nass of iniformation coitaiied

in the report is easily found.
The report contains the Directors' statements

regarding the work and administration of the De-

partment, proninence being given to the efforts be-
ing made to increase the efflciency of the depart-

ment, especially in regard to the early publication of

the infomniation collected b icthe different field part-

ies; and attention is drawn to the great increase in

the value of thei ineral production of the Domliiiiion

during the past twenty years, from $10,221,000 in

1886 to $63,574,000 1in 1905. During this period the

aids towards mining given by the Dominion gov-

erniment as appropriations to the Geological Survey

and the Mines Branch of the Department of the In-

terior have only increased from $115,o55 to $173,555.
Tle necessitv of an increase of trained geologists to

the staff is pointed out and the best method of pro-

curing such officers is suggested.

A concise statement is given of the progress in

the iiiing industries of the Dominion during 1906

w0hich shows a healthy state of development

throughout, owing to the enhanced prices of the

nctals and to the more econoinical methods of min-

ing and smelting. The second part of the report

deals w'%itli the w(ork of the field parties under dif-

ferenît officers of the departnent. These include the

following:
?lessrs. MlcConnell, Keele, Maclaren and O'Far-

rell engaged in the estimation of the valie and vol-

ume of the Yukon gold-bearing gravels. M r.

Cairnes in examination of the mineral (eposits of

southern Yukon. 'Mr. LeRov on the geologv and

econîomliic minerals of the southern part of llritish
Columbia along the Pacifie coast. Mr. Leach on the

important coal and copper areas of the liulkley Val-

lev, Skeena River. Mr. McConnell on a geological

investigation of tle Similkameen Valley in southern

liritish Columbia. Mlessrs. Brock. Yong and Blovd

on an extensive stuldy of Rossland camp. Mr. Dow-

litg on te nortbern extension of the valuable coal

beds in the Rocky ilountains. Dr. Chalhers and

Prof. Macoun on the geology and soil along the line

of the Grand Trnk Pacifie railway in Saskatche-

wan and Alberta. Mr. Denis on the coal, oil and gas

resou rces of Alberta and British Columbia. Messrs.

McInnes and O'Sullivan on the geology and natural

resotrces of the country on the proposed line of

railwav to Clhurchill on iudson Ma. Mr. Ingall on

the copper deposits of eastern Canada. Messrs. Col-

lins and Wilson on portions of the country along

the line of the National Transcontinental Railway
in nortlhern Ontario and Quebec. Dr. Bell on the

Cobalt silver district. Dr. liarlo\w on the country

east of Lake Timiskaming. Messrs. Johnston and
Ellis on surveys in New Brunswick, and Messrs.
Fletcher and Faribault on surveys in Nova Scotia.

These varions reports, all of which are stuffed

with facts, and many with information quite lately
obtained, are condensed into one hundred and fifty-

One pages and shonld go far to satisfying the min-

ing community of all parts of the Dominion.

OUR CHIEF GEOLOGIST.

It is with nuch pleasure that ve note that one

of our best known geologists, a man who has been

in the firing line for half a century, Dr. Robert

Bell, F.R.S., Chief Geologist of the Canadian Sur-

vev, has been awarded the Cnllom medal for the

year 1o6. The medal is given by the American

Geographical Society, and this is the first time it
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has been awarded to anv other than an Aierican
citizen.

hie prize is a agniicen gold miiiedallion, pur-
chase (lit of moines left bv the late Gîen. T. \V.
Clillon of the Lnited States Armv. lis \vll directs
that the prize be gJi\en anunually to such as distin-
guish themselves b reiarkable geographical dis-
coveries or bv their labors in the advancenent of

geographical science. \\'lien of equal ierit, citi-
Zens of the LUnited States were to have the prefer-
ence. It speaks well for the honesty and straiglht-
forwardness of the Council, tlhat the necessary two-
thirds vote wx'as received by a Canadian geologist.

The American Geographical Society's lheadquar-
ters are in New York. Thev occupy a verv fine
and coimodious building on 81st street, in which
are stored the Societv's large and valuable librarv,
collections of iaps, cha-ts, etc. 'lie Society was
incorporated ini 182. or fifty-five years ago, and it
lias alwavs been the principal geographical society
of the great Republic. It commenced, iminiediatelv,
the publication of its monthlv Journal, the name of
which was changed at the end of fifty years to the
llulletin, whicb is one of the leading geographical
periodicals of the world. The Hlon. Charles P.
Dalv, L L.D., Chief justice of the Court of Con-
nîon Ileas of New York, and a devoted geographer,
vas conitinuously president of the society from 1864

till his death ii Septenber, i899, a period of thîirtv-
five years.

'lhe Aiuerican Geographical Society, in award-
ing theG llm Gold Medal to Dr. Bell, has con-
ferred on hîim a truly substantial bonor, of which
lie may, indee(d, he )proud, but this is not the onlv
conspIicuous lionor for geographical work whiclh
caie to Dr. Bell in io6. Earlier in the vear, the
Patronî's Gold Medal, the chief prize of the other
great ge(gralhical bo(v of the world,l iaielv, the
Royal Geographical Society, was awarded to imii
by th luaimiiujiuuous -ote of its council. and witl the
c rdlialapproval of King Edward, wlho pays foi- the
medal and also takes a great interest in its award
and ii the work of the societv in general. At one
of its meetings whicb lie attended recently, upo
tbe conclusion of the lecture of the evening, le re-
viewed( the subject vlhicl liad been treated of and
moved a vote of thanks to the lecturer.

The Patron's or King's Medal, a beautiful work
of art was fonIled w-he the societv was first estab-
lished, Ii 1830. Soie of its recipients in, thec arlier
davs were Endersley. Burns, Cbesney, Carl Ritter,
Fitzrov, and later Sir George Nares, for geographi-
cal services in varions parts of the world. Among
those who have won the Patron's Me(lal for tlheir
expl)oratioin and surveys in North America were
Thos. Simpson, Dr. Rae, Captain Back, John Ross.
Captain Palliser, Sir Robert McClure and Sir Leo-
pold McClintock. This medal or other awards of
the Royal Geographical Society have been bestowed
upon the more noted African explorers, such as Dr.

Livingston, Captains Speke, Grant and Burton, Sir
Saimuel Ilaker and Sir Hienry M. Stanley.

Dr. Helllias been fortunate in his opportunities
for iaking -xteiisive surveys of two kinds, the work
liaving been doune for the Governmîîuent of old Can-
ada, and since i1867 for the Dominion G(overnmîeit.

hlie geographical part wvas donc as being essential
to the geological, whiclh was the principal object.
It is vell kiowi tlhat the former lias beeuîinticli
appreciated for iany years, wherever geograpby is
studied, but the latter bas really been the more im-
portanh service to Canada from a utilitarian or
econoiuic point of view, and it w-il1 be found to be of
the lhighlest value- as the information acquired cones
to be more andi more- ineede(d in the progress (f iiiiii-

ing and practical geology in the Dominion.

TINSTONE IN CANADA.
Tiiistone lias at last been discovered in a solid

vein in Canada. Samîples were received at the end
of last iionth by the Geological Survey from Mr.
Harry Piers, curator of the provincial muuîsenum, at
Halifax, and thev provedi on being assaved to be
cassiterite, the m)ost valuable of tin ores, contain-
ing 78 per cent. of tin and 22 per cent. oxygein. The
discover- was made bv Mr. John Keddy, at Lake
Ramsav, on John Reeve's farm, three miles west
(of New Ross, Lunenbirg Countv, N.S. The ore is
fouind in semui-crystalline fornis disseiinated
thirouglh a vein of decoimposed. kaolinized pegna-
tite in granite.

As earlv as 1868 tin ore is reported by Prof.
Ilow to bave been founid in Nova Scotia in granite
at Tangier and Shelburne, and latterly it lias also
been found in granite drift at Tangier and Couintrv
Harbour, and in the tailings at Malaga gold district.
Still the granite rocks which forni the backbone of
the peninsula of Nova Scotia bave always been re-
garded as barren of miierals of economic value by
the prospector.

Tn1 1903, Mr. E. R. Faribalt, of the Geological
Survey. exanmined geologically the New Ross re-
gion, and reported in the Summarv Report for that
vear, the occurrence of ores of molybdenite, zinc,
iron, nuanganese, copper, lead and silver, and other
less importait minerals, and le recommended the
loc.a litv as a promising field for prospecting. Il the
Suiimarv Report for 1906 a reference is again made
to the ore-bearing character of the granites of that
region and to the rulmor of tini ore having been
found at Lake Ramsay. Specimens brought then
from that locality were examined for tin, but thev
onlv proved to be zinc blende, a mineral which
munclh resembles cassiterite. The vein has onlv
been opened 12 feet in depth and it requires to be
developed considerably more to prove the economie
value of the deposits. Still the fact is established
that the granites of Nova Scotia contain valuable
minerals, and chief amongst them is tinstone. More
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exploratory vork should be done in that region by
panning for tinstone along the streams and develop-
ing the unlerous )eg1natite veins which cut the
granite. In the reports of the (Geological Survey
tin ore is reported to have been found in drift at
several places in Canada. It was found in New
Brunswick on the Pokiok river, York ·county; in

Qiuebec, on the sixth lot of the eleventh range of
\Whitton, Compton county; and in the gneiss of
Buckingham, Labelle countv; in Ontario in minute
quantitv at Sudbury, and the Vermillion mine, in
the county of Denison, district of Algoma; in Brit-
ish Columbia in a three feet vein of pegmatite cut-
ting granite near ()soyoos lake, also in Cariboo and
Boundary Creek districts; and in the Yukon in sev-
eral tributaries of the Klondike river, but so far,
most frequently in Bonanza, Hunker and Sulphur
creeks, wliere it occurs as stream tin in smooth
rounded pebbles up to two inches in diameter,
which remain with the gold in the sluice boxes, on
account of their weight. The discovery of tin-
stone in the Laurentian rocks of Greenland consti-
tutes a claim to attention in the fundamental strata
of Baffinland where commercially valuable deposits
may be expected.

Tinstone is a rare mineral ail the world over,
andi has been found in paying quantities only in
very few places, and generally in pegmatite veins in
the granite. The world's output of tin in 1905 was
92.,607 tons, produced by only six localities: the
Malay peninsula producing 58,547 tons, or 6o per
cent. of the whole. Bolivia, 12,500 tons, Billiton
and Banka Islands in the Dutch East Indies, 12,-

615; Australia, 5,028, and England, 3,857 tons. In
the United States tin ore was found in several
states, including Maine, New Hampshire and Mas-
sachusetts, where it occurs in granite much similar
to that of Nova Scotia, but not in paying quantities.
No tin was produced in the United States before
1903; in that year nineteen tons of high grade con-
centrates were extracted from South Carolina and
shipped to England; in 1904 about 142 tons of con-
centrates from South Carolina, South Dakota and
Alaska were shipped to England, but no production
is reported for 1905.

The price of tin has increased greatly during
the last few years, and as the demand is greater
than the supply it will certainly keep on increasing.
TIn 1905 the price per pound increased from twenty-
nine cents to thirty-five cents; in April, 19o6, it
reached 38.6 cents, and at present it is forty-two
cents. The high price of tin is naturally stimulat-
ing developments in ail parts of the world, espe-
cially in Australia and Bolivia. The cost of pro-
duction lias increased in the Malay peninsula on
account of the exhaustion of the richer and more
easily worked alluvial deposits, and also on account
of the rise in wages.

Mr. Faribault will be in Nova Scotia again next
summer to complete the geological survev of the

gold-bearing and granite rocks lying to the west of
Halifax in Lunenburg County, and will devote some
time to a study of the mode of occurrence of the
mineral veins at New Ross, so as to assist if possible
in the development of this promising new district.

THE SOUTHERN YUKON.

Until recently it lias been generally supposed
that the mineral wealth of the Yukon existed en-
tirely in its placer deposits, and as these are mostly
in the northern part of the territory, the southern
part was considered of little value. The days of the
individual placer miners appears to be almost a
thing of the past, as none of the fabulously rich de-
posits such as caused the early Klondike excite-
ments have recently been found, and the work of
washing the sands and gravels is now chiefly car-
ried on by large corwerns, so the life of the Yukon,
to some, appeared to be measured by the life of the
gold sands to the north. However, quartz mining
lias recently become of such importance and prom-
ise as to practically dispel this former idea.

To reach this country the usual route is to go by
boat from Vancouver or Seattle to Skagway,
Alaska, a distance of about 865 or I,ooo miles, re-
spectively, thence via the W. P. and Y. Railway to
Whitehorse, Yukon, a distance of ii miles. From
here steamers run down the river to Dawson, about
460 miles.

A few years ago a nunmber of copper claims were
staked just west of Whitehorse and some very en-
couraging development work was acconiplished, but
for a number of reasons the camp has been, until
this last season, practically at a standstill. A few
trial shipients of about ten tons of ore were made.
Three such samples from the Copper King gave
returns of 46 per cent., 31 per cent. and 29 per cent.
copper, and there appears to be plentv such ore.
This last season, Byron N. White, of Spokane, com-
menced work on the "Pueblo" and by surface strip-
ping uncovered a body of almost solid ore about 270
by 250 feet, and a shaft was sunk in one place over
100 feet, and neither wall had at this time yet been
found. The ore is hematite iron strongly impreg-
nated with copper. The whole deposit seen would
average at least 4 per cent. copper, and carries some
gold values, and by hand sorting very high grade
shipments could be made. The contact along which
the copper properties are located cai be traced over
fourteen miles, and is mineralized throughout the
entire distance.

With this exception no quartz mining, except a
few assessments done by prospectors in different
places, had been done in this southern Yukon until
about a year ago this last summer, when Col. J. H.
Conrad commenced work on a number of properties
in the Windy Arm district, which is along the rail-
way', and about fortv miles south of Whitehorse.
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Since then considerable developimient wvork lias been
(dole on a iumlhber of properties both by the Conrad
Consolidated and tie Anglo-American companies.
The ores consist chiefly of high grade silver min-
erais and gold in quartz veins, which are in true
fissures, and vary from a few inches in width to over
twenty feet. Argentiferous galena is the chief min-
eral, often associated with rich silver minerals, such
as argentite, ruby silver, and stephtanite, and ac-
companied by pyrite and arsenopyrite.

The Conrad Consolidated lias three Riblet aerial
tranmways in operation for carrying the ores of the
different properties to the shores of Windy Arm,
the longest being 18,697 feet in length, with its
upper terminal 3,469 feet above the lower, cost over
$90,ooo to instali. The others are much shorter.

Some shipments of ore have been made, but
these were mnostlv trial shipments. The properties
are as yet in the prospect stage, but for the amount
of work done look very prornising.

The success of the Windy Arm properties en-
couraged prospectors to prospect more carefully this
season, with the result that a number of valuable
finds have been made. About the middle of June
quartz carrying free gold and telluride minerals was
found between the Watson and Wheaton rivers,
about eighteen miles southwest of Robinson Siding.
These quart veins were traced in a belt about two
miles wide for about twenty miles in a southeast-
erly direction, and, over seven hundred locations
were made. The quartz is quite well mineralized
in places, carrying gold and silver values chiefly.
However, no work lias been done as yet to see what
values the veins really carry. The telluride ores
from the original discovery on Gold Hill assayed
into thousands of dollars per ton, but only a small
amount of this was found. The average surface
assavs which were made in the district were, how-
ever, encouraging.

A large body of stibnite carrying mercury was
also discovered towards the end of the season, to the
west of the other properties.

So considering that there were only a few men
in the country and these were only prospecting a
very short time, the results go to sliow over what
wide areas the valuable ore deposits of the Yukon
are distributed.

Added to this there is plenty of coal ii the dis-
trict. Quite an extensive basin of anthracite coal
lies just to the south of the Whitehorse copper de-
posits, and is easily accessible from the railway.
Also coal is being mined down the river north from
Whitehorse in different places, and will probably be
found much closer to Whitehorse. The samples
taken from Tantalus and Five Fingers mines gives
in the laboratory a good firm coherent coke. So
that a smelter at Whitehorse, to treat the copper
ores there, is one of the probabilities in the very
near future, as there is plenty of water power in
the vicinity.

OUR MINING INDUSTRY IN igo6.
The Director of the Geological Survey has intro-

duced into his summary report for 1906 a new fea-
ture which will appeal to all those interested in the
mining industry of this country. In a few words he
sums up the principal items of the mineral produc-
tion and shows that the mining industry has never
yet been in so healthy a condition. He writes, " It
can be said without fear of exaggeration that the
condition of the nining industry in Canada ini 19o6
has been one of large prosperity, that it lias, in fact,
achie-ed greater progress and given bigger returns
than during any previous year on record. In the
year 1905 the total nineral output reaclhed almost
$70,ooo,ooo, as compared with but a little over $60,-
ooo,ooo in 1904, and while actual figures of produc-
tion are not yet available for 1906, the activity evi-
denced in both the metalliferous and non-metallifer-
ous miiiiiing will, no doubt, result in another large in-
crease being shown. There has been during the
year an active deiand for nearly all mining pro-
ducts, and the higlher prices realized, especially for
the nietals and tieir ores, lias not only helped to in-
crease the actual output, but have stimulated deve-
lopiient and pro.specting throughout the country.

Metallic.-The increase in prices of metals dur-
ing 1906 is distinctly shown by the following quota-
tions. The average price of the metals for 1905 was
as follows: Silver, 60.35 cents per ounce; copper, 15.
59 cents per pound; lead, 4.7 cents per pound;
spelter, 5.82 cents per pound; nickel, 40 cents per
pound. During 19o6 the prices of all these metals
lhad increased, and ir December, 1906, the quota-
tions were as follows: Silver over 70 cents per
ounce; copper, over 22 cents per pound; lead, 5.75
cents per pound; spelter, 6.4 cents per pound; and
nickel from 45 to 50 cents per pound. .

Nickel.--The nickel-copper mines at Sudbury
have been actively worked throughout the year and
will show an increased output. Electric power has
been introduced and the general efficiency of the
works greatly improved.

Copper.-The actual output of copper in eastern
Canada, outside of the metal obtained from the
nickel ores above mentioned, is comparatively small,
but a great deal of work lias been done during the
year in the exploration and development of copper
properties.

British Columbia is now Canada's great copper-
producing province and more particularly the great
bodies of low grade, but easily mined, ores of the
Boundary district. The shipments from this district
during ten months of 1906 are estimated at close on
a million tons or greater than the total output of
1905. The smelting capacity of three furnaces in
the district was considerably increased during the
year. Dividends were declared by one company
aggregating $i,215,ooo.

The copper mines of the Coast district in this
province have been actively worked during the year,
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as were also in the ores of the Rossland district,
which are further mentioned under the heading

Gold."
Gold.-The gold output in Canada bas been

showing a vearly decrease since 1900 due to a regu-
lar falling off in the Yukon placer production, and
this decrease lias. in all probability, continued in
lo6. Ii eastern Canada the output lias never been
large, but Nova Scotia seenis to niake a better
showing in 1<06 than in the imnimediately preceding

vears. In ilritish Columbia the gold productionli as

shown a slow but steadv increase which has to sone
extent couinterbalanced the decrease in the Yukon
output. Iln Rossland an important amalgamation of
interests took place in the early part of the vear.

The War Eagle and Centre Star mines, the smlciting
works of Trail, witi the St. Eugene silver-lead
mines of East Kootenay, and other interests, werc
united unIder one management known as the Con-
solidated Mining and Snelting Company of Canada.

'Tlhe consolidation is one which will, no doubt, tend
to uchl greater stability in the ininng industry.

The discovery of new ore shoots in the Centre

Star and other mines, the payment of dividends by
the Le Roi, the Le Roi No. 2, and the Consolidated

Mining and Smelting Company, and the encourag-

ing detailed geological work done by the Geological
Survey under Mr. Brock, have all tended to put new
life into the district and a bright future is looked
forward to. The total ore shipments for io6 may

possibly not exceed or even equal those of 1905
owing to the unfortunate strike of coal nminers at

Fernie having caused the sielters to close down for

sone nionthis in the latter part of the year for want

of coke.
In Cariboo several properties, including that of

the celebrated Consolidated Cariboo Hydraulic
M\Iining Company, were acquired by the Guggen-
heii Exploration Company, and a large investient
of capital is being made in the construction of many
miles of new ditches, whicb will supply a more

regular and larger supply of water for the working
of thle huge areas of gold-bearing gravels this com-
pany possesses.

The Atlin placer deposits were worked about as
vsuual, although a shortage of water had to be con-
tended with.

The gold output of the Yukon will again appar-
ently show a decrease. Official figures are not yet
available, but from current reports apparently not
more than $6,ooo,ooo is to be expected this year. In
this district the large corporations are absorbing the
smaller operators and the Guggenheim Exploration
Company under the name of the Yukon Consolid-

ated Gold Fields Company has entered the field
buying up numerous claims. The company has al-

ready conmmenced the construction of ditches and
flumes to provide water for operating their claims.
Other large work are to be undertaken, such as the
construction of reservoirs, a power plant, etc., and

altogether a large number of men will be employed
this winter.

Iroi.-The iron industry has been active
througliout the year, a good deniand for all classes
of iron products having been experienced and the
iron furnaces have been operated probably more ex-
tensively than ever before. A new furnace plant is
in course of erection at Port Arthur intended to
utilize the ores of the Atikokan areas. The output
of pig is likely to be larger than in 1905, and would
probably have been still greater but for an unfor-
tunate dispute betwveen the Dominion Iron and
Steel Coipany and the Dominion Coal Conîpany in
November regarding tlheir coal contract.

Lead and Silver.-The argentiferous galenas of
the dootenav districts arc again being vorked on a
large scale, the East Kootenay mines, St. Eugene
and others, being large shippers during 1906.

The Coiait district of Ontario bas attracted
wo()rl(d wie attention durin g the year and is rapidly
beconing an important silver producing district.

Zinc.-The concentrating of zinc ores in British
Columbia has continued w'ith considerable success.

ie large zinc smelter at Frank, Alta., was suffi-
ciently advanced for the first metal to be turned out
in June. It is unfderstood, lhowever, that some fur-
ther clhaiges and imuliprovemnents were found neces-

sary before regular smîelting could be undertaken.
Non-ietallic.-Amongst the non-ietallic class

of iinerals iined iii Canada, the more important
are mica, chromite, coal, corundum, gypsumiî, mica
natural gas, petroleum and salt, besides the struc-
tural materials iicluling the clay products, stone
and lime and cement. The mining of all these pro-
ducts and others of lesser importance lias actively
progressed during the year. The coal mining in-
dustry especially has made good progress in the
various fields exploited, Nova Scotia, Alberta and
Saskatchewan and the Crowsnest Pass and Vancou-
ver Island fields of Britisi Columbia. In Alberta a
rapidly growing population bas created sucb a de-
mand for coal that new mines are yearly opened uI)
and a nuch larger output made. Nearly one-half
the coal mined at the Crowsnest Pass is converted
into coke to supply the rapidly growing demands of
the smelting industry in British Columbia and for
export. Labor difficulties have interfered to some
extent with the operations at Fernie and at Leth-
bridge, the latter causing a shortage of coal at cer-
tain points in Saskatchewan which threatened to be.
come serious. These difficulties have, lhowever,
been happily settled before the close of the year and
no doubt in time to avoid any further serious
trouble.

Tbe asbestos mining in the eastern townships of

Quebec bas been particularly active during the year,
prices have been good and a large increase in mill
capacity to handle the mineral is contemplated.

Tlie chromite ores of this district have also been
mined about as usual.
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Gypsum mning in Nova Scotia and New Bruns-
wick and to a lesser extent in Ontario and in Mani-
toba has been carried on with increased output.
Higher prices have also been obtained in this indus-
try.

The corundun of Ontario finds a ready market;
mica has been in good demand and at higher prices,
while natural gas, petroleumu and salt industries of
the Ontario peninsula have been worked as usual.

In the structural material class the production of
clay products such as bricks, tiles, etc., stone and
lime, has to keep pace with the growth of the popu-
lation. The increased use of cenent in all kinds of
structural work such as buildings, sidewalks, and
roadwork, bridges and monolithic work, etc., has
caused a great demand for this product and a
largely increased output is being made.

CONCENTRATION.*
Since the world became highly civilized, there

have been eras, or ages, when some one great in-
dustry has flourished to a rnuch greater extent than
the rest during that period, such conditions lasting,
perhaps, for several decades and even centuries.
The present age might appropriately be called the
age of mining. At no previous time in the history
of the world has the mining industry taken such a
strong hold on the people as at present. Mining
in nearly every civilized country has forged to the
front with great rapidity. New discoveries are
being Made every day, and new concentration, or re-
duction, plants installed.

Canada, as we are all convinced now, is a coun-
try of great mining possibilities. Events are trans-
piring from day to day which demonstrate, as Dr.
Adams has pointed out, that we have scratched orprospected only a very small percentage of the
great territory allotted to us for exploration, and
that we may reasonably expect such great and al-
most bewildering discoveries, as the world has never
yet witnessed. But, right here, another aspect of
the subject presents itself, and this may be best put
into the form of the following questions. Are we
aware that many ore deposits, of various natures,
whose existence bas been known to us for years,
have not been developed, nor has there been any at-
tempt made to make themi economically useful? Do
we realize that with the progress of technical sci-
ence we are able, to-day, to treat ores more success-
fully than ten or twenty years ago? That we now
can make mines pay, which coild not be put on a
paying basis years ago, on account of the lack of
knowledge of proper methods of treatment?

Gentlemen, it would appear from these ques-
tions that I find fault with the craving of the gen-
eral public for something new, before they have
taken advantage, fully, of these dormant things

* Address delivered before the Mining Society of McGill
University by Mr. Fritz Cirkel, M.E., Montreal.

lying at our threshold waiting utilization! No; far
from it. New minerai discoveries are needed to
draw the attention of foreigners, and of foreign
capital to this country-Canada in the first place
needs a denser population, and, so far as I can
judge, we need more foreign capital with which to
develop our resources. But it often happens, that
just such capital, originally intended for investment
in new discoveries, has, for sone reason or another,
been applied to the development of mineral re-
sources of this country, known for some tirne, but
which on account of expensive mnethods of separa-
tion could not in the past be made to pay.

Here then, logically, another question arises:
What constitutes the success of a mine? What are
the essential factors which make up the successful
mining venture? Gentlemen, to answer this ques-
tion would require a long dissertation on a sub-
ject which lies beyond the scope of this paper.
First and foremost, there is required a study of the
geology of the ore deposits-a branch of science
which bas been greatly developed during recent
years. To cite only one example of how this enters
into practice; it may be remarked that thousands
of dollars expended in the fruitless prospecting of
twenty years ago, would have been saved, if there
had then been the knowledge of secondary enrich-
ment that there is to-day. Next cones the matter
of the tonnage, and in the case of metalliferous ores,
the assay of the ore developed. Of great impor.
tance are the conditions governing the extraction of
the ore, and the cost of mining. And last, but not
least, the question of the treatment of the ore-its
economic separation from the accompanying gangue
material. It is upon this latter subject that I should
like to say a few words to you, gentlemen, especial.
ly to the younger members of my audience, and I
feel confident that you, after careful consideration,
will find my remarks. based as they are on personal
observation in the field, to be not far from the mark.

The mining engineer of to-day requires not only
a broad knowledge of the geological conditions
which govern the mineral deposits, not only a
knowledge of the ways and means of getting out
the ore, but lie requires also a deep knowledge of
the problerms of separation. How many mines have
been doomed to failure through the absence of just
such knowledge? The profession of mining en-
gineering presupposes, nowadays, a very broad
knowledge of the principles which govern modern
ore separation. Twenty years ago we may say
that ore separation was siiiiply in its infancy; a
time when it was believed that simply cobbing the
ore, or putting it through a crusher and treating
it by the wet process, was perhaps enough for so.
called rough treatment, and when no further utili-
zation of the residue was deemed necessary. But,
to-day, with the great advance in technical science,
with progress in all branches of industry, these old
processes are found insufficient, and to our great
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satisfaction we find that mining engineers have not
been idle in extending and improving the processes
in vogue, in fact, old-fashioned separation nethods
have been succeeded by others that make it possible
for a mine to pay dividends which could not have
been worked at a profit by old methods.

But, gentlemen, we niust not stop bere. Wc
imust not thiik there bas been snch progress tbat
we may now treat all kinds of ore with success. On
the contrarv, new ores of complex composition, are
found eacb day, and whiclh require special treat-
nient, thougb the principles involved may be in all
cases identical.

Take gold, for instance, Ve all know that sonie
twenty years ago the only way of extracting gold
from its matrix was bv the well known amalgama-
tion process, which was, withlihere and there slight
variations, applied to all free milling gold ores. We
remember, also, that twenty years ago great ex-
citement was caused bv the invention of the cvanide
process. Now, from the success this process lias
attained treating Transvaal ores, as well as those of
California, it would seem tlhat nearlv all gold ores
could be amenable to this process with slight varia-
tions. But this we know is not the case. A fur-
ther development was registered bv the applica-
tion of the Pellatin-Clerici process, an electric pro-
cess, for whicb it was claimîed, that all gold occur-
ring even in a very fine state of division could be
extracted. Yet, althougli this process was success-
fully applied to a number of ores, still there are gold
ores whiclh do not seem to be attacked successfullv
by any process in vogue. I have a case in mind,
where ores whiclh contain the gold in a very fine state
of division, were treated with this process, and the
result was that fully 45 per cent. of all the gold was
lost. Another case, which will illustrate the neces-
sity of continuous experimentation with one's ore, is
one which came under my attention some eight
years ago, in the State of Washington. This mine
wben I made the examination, had, approxinmately,

0oo,ooo tons of gold ore in sight, averaging eleven
dollars in gold to the ton. A mill was built for the
treatnent of the ore at an expense of $6oooo, but,
although great efforts were made to bring the enter-
prise to a successful issue, it vas doonied to fail-
ure, owing to the impossibility of getting a satis-
factory extraction of the values. This mine, al-
though having a very large tonnage of ore in sigbt,
bas been lving idle ever since. Here, gentlemen,
is an example of a case where ingenuity can iake
its mark; here is a case which demonstrates tliat we
have not yet solved the problem of gold extraction
in all cases, and it is for the engineer, and for the
clhemist to work hand in hand for the discoverv of
such treatment as may deal with ores in wlhich the
gold is in an extrenely fine state of division, Ilere.
is a case where a fortune awaits the engineer or
chemist, who will solve an intricate problem of gold
extraction.

I will deal, now, with another ore, which is the
mainstay, the backbone and foundation of the
wealth of a nation; iron. You know that we find
iron deposits througlh the Laurentian formation. A
number of deposits were worked sone thirty or
forty years ago, and although the mines offered
great inducements as regards tonnage in siglht, the
operations were not successful. What was the
cause? Was it the composition of the ore, which
prevented it from being used successfully in the
furnace ? No, it was, simply, the lack of proper
separation of the ore fron the gangue. But it is
with satisfaction we find that since that time pro-
cesses have been invented which facilitate the con-
centration and handling of such ores. Magnetic
ores, in nearly all cases, are more or less mixed with
the rock of the containing formation, and it would
be an immense task to separate the ore from the
gangue by hand. However, magnetic concentra-
tion coies to our aid, and ores which have onlv a
percentage of 23 per cent. can be made use of by
concentration. I may add that in the great con-
centration plants in the Adirondacks, magnetic con-
centration is in vogue, and the mines, through this
process alone, bave been made an unqualified suc-
cess, and put on a paving basis.

Froimi an examination of the iron ore deposits in
Ottawa Counitv. am convinced that our magnetic
mines can he put on a paying basis, by just such a
systen of magnetic concentration, and it is not un-
likely that an Anerican firi, which has been con-
ducting diaiond drill operations in some of the
mines. will put up a large concentration plant, and
work the mines to their full capacity.

From what I have said. gentlemen, vou mav
easilv infer that liere is another case, where there is
sufficient ore in sight, but where there has been no
mechanical means whereby the ore might be treat-
ed, so that it was acceptable to the market. John
Stuart Mill says: "To draw inferences is the great
business of life."

I may quote another example of my meaning-
asbestos. You know that Canada supplies the whole
world with asbestos, but this would not be so were
it not for the processes of separation which have
been invented to extract the fibre from the gangue.
The history of this mineral makes interesting read-
ing. Mining operations in the Eastern Townships
of Quebec commenced on a small scale in 1878, and
in that year 50 tons were taken ont for which, how-
ever, it was difficult to find a market. The qualitv
of the fibre was excellent, and the width of the
vemns was everything that could be desired, fromî
i inch up to 2, 3 and sometimes 4 inches. This
justified the expectation that large deposits of the
mineral night exist in thiat locality, though their
truc importance and value were not ascertained until
several vears later. Shipments of the better grades
made to London created quite a sensation in the
market: extensive tests and investigations were
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made, and the result was that the high value of this
mineral on account of its exceptional qualities for
spinning purposes was soon establislhed, and the
race for the acquisition of additional areas likelv to
contain the valuable mineral began. The land was
considered practically of very little value for agri-
cultural or any other purpose, and mining opera-
tions were rapidly extended.

For the next ten vears we witness a rapid de-
velopment of the industry. The mines are worked
on a large scale, while the prospector is still busy
exploring for the mineral in the surrounding moun-
tains. Villages spring up like niushrooms, in a
country which is physically speaking, one of the
roughest. The population, comprising before the
begining of mining operations, only a few scattered
families, increases to several thousands, and the
whole country shows all the evidences of industrial
activity and prosperity.

But it was soon discovered that the primitive
methods of hand extraction were faulty, inadequate
and expensive, especially as far as the lower grades
were concerned. As a matter of fact, under prevail-
ing price conditions, only those mines which were
working on richer ground, and had a large per-
centage of crude asbestos, had a chance to live and
carry on operations with a profit. The natural out-
come of this condition was obvious many mines
producing only a very small percentage of the higher
grades were forced to shut down,' and this, together
with serious difficulties accentuated by overproduc-
tion and a consequent fall in prices, caused the ii-
dustry to receive a severe set back in the middle of
the nineties. For some vears the industry lan-
guished, all retiring save those who would not be
discouraged, no matter what should happen.

However, the mechanical ingenuity of those en-
gaged in the mines, and of those having the develop-
ment of the industry at heart, came to the rescue;
handcobbing of the lower classes of asbestos gave
way gradually to mechanical treatment, and this
method, in the course of years, was so successfully
and effectively worked out that, to-day, we find
every mine in the district with a complete milling
and fiberizing plant. By this process, all the smaller
fibre, which in the earlier years was left in the rock,
and thrown on the dump. is saved, and as new uses
for this short material sprang up, the life of a mine
was prolonged and its management attended with
less difficulty.

As a result of these innovations, 16 mills with a
capacity of 3,500 tons of asbestos rock per day, are
operating in the district, and if reports prove true,
the capacity of the mines and mills will be largely
increased during the present year.

The asbestos industry is a striking example of
what human ingenuity, if applied in the right direc-
tion, may accomplish. It demonstrates that, in order
to atttain success, it is necessary "To strive, to
seek, to find and not to yield."

The asbestos mines of the Eastern Townships
constitute one of the most prosperous industries of
the Dominion of Canada, and they are of special in-
terest to the mining and industrial vorld, from the
fact that, in so far as now known, they represent

practically the only deposits where this mineral of
a quality adapted for spinning and for the finer
purposes of manufacture can be mined vith a profit.
So great are the advantages which these mines pos-
sess, particularly as regards accessibility and the
ease with vhich the extraction of the fibre is now
accomplislied in the mills that, unless fields as yet
nnknown and as easy of access can be discovered,
the Province of Quebec wilI long enjoy the privi-
lege of being the principal source of supply of as.
bestos, not only of the North American continent,
but of the world.

I have another case in mind: graphite. Canada
lias been known for over 50 years to possess rich
deposits of this mineral in the Laurentian forma-
tion. But what have we to show in the way of a
graphite industry, in the way of development of out
mines, or of concentration plants? Surely, not much
up to this timîe. The statistics telli us the vearlv
production amounts to only a fev thousand dollars.
But there seemîs to be to-day a better appreciation
of our graphite resources, especially by foreigners,
and this. going hand in hand with great irmprove-
nients in concentration will, undoubtedly, result in
the establishment of a solid graphite industry.

The general public nowadays is apt too much to
live under illusions of prospects of great wealth;
they invest blindly in mining ventures where ac-
cording to their opinion great wealth awaits them,
or is, at least, bound to come by persistently putting
holes in the ground. As a rule, they consider min-
ing as a gamble, and not as a legitimiiate business as
in any other walks of life. They flee the practical
miner who offers a mine abouinding in low priced
ores; but they listen attentively to the pronoter
with his fairy tales of fabulons silver finds in the
Cobalt district, who will evenituallv do "mining"
hiniself-not in Cobalt but in the pockets of the
public. What is the result? The resources of
the lesser minerals lie dormant and are not de-
veloped. I have a case in mind where large tracts
of graphite lands, with numerous outcrops of fine
flake graphite could not find a buyer for years,
until American capitalists took hold of them recent-
ly. They, by further exploration work, found that
the ore bodies were of such large extent that now
two graphite separation plants are in course of con-
struction, and over one million dollars has thus been
invested in the last two years.

It is gratifying to know that American capital-
ists are now taking a hand in the development of
these resources. They have not been slow in rec-
ognizing the great value of these deposits; and that
is not all-they have also realized the great value of
concentration in making the mineral marketable,
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and here-I venture to say-lies the secret of suc-
cess in the case of graphite mining.

I trust I may be permitted here to discuss some
of the principal causes which retarded measurably
the healthy progress of this industry. The graphite
ores of even the sane composition cannot always
be treated by similar methods, on account of the
different physical characteristics of the mineral oc-
currences. This difficulty is apparent in the case of
ores containing flake graphite, as well as in those
containing only dense or amorphous graphite. Both
of these ores occur in some localities in gniess, but
it would be futile to attempt to apply a process,
which gives perhaps good results in the separation
of these ores occur in some localities in gneiss, but
is even more complicated, when ores containing both
varieties are to be treated.

Another difficulty arises from the fact, that in
some localities the gangue, accompanving the min-
eral, is found to change as development proceeds,
and it mnust be said, that this is one of the principal
sources of difficulties in the construction, operation
and adjustment of graphite mills. The selection of
one or the other method is very often based on guess
work, and with very little regard to what the gen-
eral " run of mine" is likely to be. When a de-
posit of graphite is discovered, a number of test
holes are sunk, as a rule, to determine the character
of the ore, or to trace the ore Iode on the surface;
where the ore appears to be of satisfactory quality
and quantity, larger excavations are made, or a
shaft is sunk, or a tunnel is run, following the trend
of the ore body, and in the majority of cases, where
quick returns are essential for the continuation of
the enterprise, the construction of a mill for the
treatment of the ore is proceeded with, based onpreliminary tests with ore generally taken fromchutes, which promise to deliver the bulk of the ma-terial to be treated. Very often, however, it isfound in the further development of the mine, espe-cially in the crystalline formations that the orechanges in character, both physically and mineral-
ogically. That, for instance, an ore originally flaky
turns into one that is both flaky and amorphous;
that, further, the gangue with the accessory min-eraIs change, and soon, and the result is that themill which was originally laid out and constructed
to suit a specific class of ore has now to treat anentirely different one. A series of experitiients then
demonstrate, that the arrangement of the appar-
atus and perhaps these themselves have also, to be
changed, in order to meet these new conditions;
sometimes an entirely new sYstem has to be adopt-
ed, which in the majority of cases can only be done
by spending a large amount of money.

The author has a case in mind, where a property
was superficially tested and found to contain flake
graphite in quartz. Before proceeding with the
development of the mine, to determine the extent of
the ore body and its character, a mill for the treat-
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ment of the ore was erected. In developji-g this
mine, however, it was discovered, that the contents
of flake diminished, and that, instead, amorphous
graphite appeared. That, further, the gangue
changed from quartz into pure calcite. The conse-
quences, were obvious. Change after change had
to be made in the mill in order to meet new condi-
tions arising solely out of the development of the
mine, but with little success, until it seemed inad-
visable tQ alter the existing milling process. The
construction of an entirely new miil was the only
remedy, but the financial resources being exhausted
mill and mine were shut down.

We learn from this example, that the construc-
tion of a miiil to treat the ores of a mine should only
be proceeded with, when all the conditions, the
character of the ore, as well as the extent of the ore
body, are fully known, and this can only 'be at-
tained, if the mine is developed properly, the stopes
laid open, and the different ore shutes thoroughly
tested as to their contents in useful and waste ma-
terial. Until such is the case experimeits on a large
scale with the ore should be deferred, the prelimin-
ary outlay for opening up the mine is insignificant
compared with the large expenditure, to say nothing
of the trouble afld annoyance, resulting from the
premature erection of a milling plant, with a sys-
tem based upon guesswork, hasty judgment, and
insufficient knowledge of the conditions really ex-
isting in the mine.

Mechanical ore separation is an ancient art, but
during the last ten years it has experienced some
remarkable improvements. These have revolution-
ized the practice of ore dressing in general; it ap-
pears, probable, that there will be still further inno-
vations, of a character not yet clearly foreseen, ex-
cept by some inventors who are working on spe-
cial lines. Even as recently as five years ago there
were practically no methods of mechanical separa-
tion, except hand sorting, jigging and washing on
tables, and magnetic separation, the last method
having only a very limited application. Since then
radically new processes, such as electrostatic separ-
ation, oil concentration and the flotation of minerals
in certain baths have been discovered. In these
ways it has become possible to separate a wide
range of minerals of close specific gravity, that can-
not be separated by jigging or slime washing. Sim-
ilarly, it has been demonstrated, that phosphate can
be separated fron hornblende, the difference in spe-
cific gravity being only 0.35, further molybdenite,
monazite and other rare minerls, can be separated
from their gangue, which it is often difficult to do
by ordinary gravity concentration. Experiments
have shown that graphite may be separated electro-
statically from its gangue, and it is not unlikely that
such a process will be developed commercially be-
fore long. These experiments have been, to a cer-
tain degree, successful, and, it may only be a ques-
tion of time and of some improvements, before a
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complete success is attained. It may be of interest
to quote the following note from W. R. Ingalls* on
general ore separation: "Probably few realize the

probable extent of development, which they will ex-

perience during the next ten years, or what results

may be achieved by them. It is quite certain that

no single process is a universal panacea for all the

difficult problems of ore treatment. For certain

ores one process is best adapted; for other ores an-

other process. For still other ores the best results
may be achieved by a combination of two, or three,

or even more of the special processes. This is a

direction of effort, that bas not yet received very

much attention. It will be, however, the logical
result when the design of such ore dressing plants

passes out of the hands of the promoters of special

processes into those of the engineer, who is re-

tained by his clients to secure the best results."

Gentlemen, I trust that you have fully under-

stood the purpose of my paper. I have drawn your
attention to the fact that good mining engineering
besides geology, mechanical engineering and sur-

veying, requires also a thorough knowledge of the

principles of ore separation. It is often asserted

that in order to make this or that ore marketable, it

is only necessary to write to an engineering firm,
who will put up the concentration plants at a con-

tract price. This procedure is as stupid as it is un-

business like. Each firm bas certain special ma-
chinery to sell, which might work in a satisfactory
way, on a specific mineral of a certain chemical
composition or physical qualities; but these ma-
chines do not give satisfaction on every ore. Gen-
eralizations on this subject are entirely impossible,
and it is the engineer in charge upon whom falls the

task of devising such apparatus, or of making such
combinations of known apparatus as will enable

him to muake the best extraction of his ore. It is

when face to face with cases of this kind that the

mining engineer can show of what stuff he is made;

whether he bas fully grasped the value and appli-

cability of general concentration principles.

Many a mining enterprise has been doomed to

failure because the party at its head had no know-

ledge of the theory and practice of the separation

and classification of ores. It is not sufficient for an

engineer to know whether this rock is a granite, or

that one a diorite; it is not sufficient to unearth

hidden treasure and bring it to the light of day; no,

in ninety out of a hundred cases, the real work and

trouble begins with the preparation of the ore for

the market. It is all very well to dig out silver

by the bushel as they do in some of the Cobalt

mines. These mines are exceptions to the rule, and

they form only a very minute percentage of the

working mines. Gentlemen,-and I mean specially
those young fellows who are preparing for the dif-

ficult task of the mining engineer,-only a few of

* "Engineering and Mining Journal," 1905, to page 643.

you will have the pleasure of becoming the leading
spirit of a mining enterprise, where there is abun-
dance of rich ore, and where there is perhaps no
difficulty in marketing whatever you get out of the
mine. But, L venture to say, that most of you in
the course of your professional career, will have to
confront other more serious problems, some of
which will tax not only your knowledge of concen-
tration but also your resourcefulness. You may be
called upon some day by people who put unlimited
confidence in your ability, to take your place at the
head of a large mining enterprise, to answer the
fundamental questions which determine the value of
a property: How much will it pay? How long will
it pay? And how much will it cost?

Gentlemen, I think I have already taken up too
much of your time, yet in conclusion may I be per-
mitted to say one word more: Do not neglect-the
study of the fundamental principles of ore separa-
tion and classification.

I trust that I have shown you in the examples
I have mentioned why you should devote much of
your time to these subjects. You enjoy such great
facilities here in McGill University, that I should
think you would find1 no trouble, whatsoever, in
making yourselves acquainted with the subject un-
der discussion. You have all the important ma-
chines that are used in concentration, and on which
you can study at vour leisure the principles in-
volved, and in this respect, McGill is far ahead of
anv other institution of a similar nature. I remem-
ber that, when I was studying at the Academy at
Aachen, Germanv, our mining professor explained
the working mechanism of various apparatus by
small models, which were supposed to be true
copies, and that we never had the opportunity-as
you gentlemen have here in this institution-to put
these to practical tests. I must congratulate you
upon the splendid equipment of your mining labora-
tory and concentration plant; but this is simply due
to the untiring efforts of Dr. Bonsall Porter.

CLAY AND THE CLAY INDUSTRY IN
ONTARIO.
By W. G. M.

The more stable but more prosaic mineral indus-
tries of a country are apt to be neglected some-
what for those which appeal more strongly to men's
imagination or cupidity The clay working industry,
which next to agriculture, can be called the most
ancient of i.idustries, has up to the present been
almost neglected by scientific workers, although
during late years in Germany, the United States,
and in other countries, it has been receiving more
attention. Several of the States of the American
Union, and other countries, now have departments
devoted to the study of clay and its products. In
Ontario the clay industry has grown rapidly during
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recent years. Brick, being cheaper than stone, is
being used in modern cities in place of wood on
account of fire protection purposes. As years go
01, the clay industry must beconie proportionately
more important. It is well, therefore, at this time,
for Ontario to have a systematic report such as that
of Mr. M. B. Baker, on "Clay and the Clay Indus-
try," The report is now in press and will be dis-
tributed at an early date by the Bureau of Mines,
Toronto.

In Part 1. of his report Mr. Baker gives, in 41
pages, an account of the character, origin and modes
of occurrence of clay, written in such a way as to be
understood, it is believed, by persons who have had
little technical training. His age classification of
clays will doubtless be found very useful by manu-
facturers as well as having an educational value
from the side of culture. Every worker's interests
will be widened and his mental attainments broad-
enled by bis understanding something of the origin
and relationships of the materials with which he is
dealing. There is nothing in Mr. Baker's report
treating of the relationships of the various shales
and clavs-Erie, Red Top, Leda and Saugeen-with
which every clay worker in the Province bas some-
thing to do, .that cannot be understood bv almost

any one who can read English. Manufacturing
difficulties will thus be avoided and a scientific
knowledge will be gained which cannot be estimat-
ed in mere dollars and cents.

The 15 pages of Part Il. are devoted to the
manufacture of clay products. In these pages the
methods of manuitfactutre are described and practical
innts are given for overcoming difficulties which are
met wth almost daily in manufacturing

In Part III., pages 56-T12, typical shale and clay
working plants are described under the leading of
counties, which follow one another in alphabetical
order. This part of the report will be of local in-
terest. The clay worker who desires to gain a
knowledge of the m'odes of occurrence of his mate-
rial, will have descriptions of similar occurrences in
his own county with which to compare it.

Pages 112-120 deal briefly with varions indus-
tries in which clay is used as part of the raw ma-
terials.

The 71 illustrations in the report have been care-
fully selected to represent typical occurrences of
clay and shale, to throw liglht on the modes of oc-
currence of these iaterials and to represent various
machines and plants used in the clay industry in the
Province.

Mr. Baker's work in connection with the indus-
try has not only been of value in the preparation of
this report, but lie las done work, which has been
highlv commended by clay workers in various parts
of the Province, in giving practical advice in his
visits to many plants.

Three or four vears ago the clay workers, first of
Ontario, and now of the whole Dominion, organized

a society known as the Canadian Clay Products
Manufacturers, whiclh bolds an annual meeting-the
last three being at Waterloo, Hamilton and Toronto
respectively-at which numerous papers are read
and discussions are held on various topics connect-
ed with the industry. These meetings have proved
very valuable and every clay worker of the Province
should join the rapidly growing membership of the
society.

The statistics of the clay industry show more
clearly than can otherwise be done the relative im-
portance of clay among mineral products. In this
Province the manufactures from clay have till re-
cently represented nearly 20 per cent. of the output
of our total mineral industry. In the United States
clay products form nearly 10 per cent. of the very

large mineral output. Moreover, it should be re-
membered that a high percentage of the receipts
from the clay industry are expended on labor and
supplies. From this point of view no mineral in-
dustry can be claimed to benefit a community or a
country more than that of clay.

BRITISH COLUMBIA IN igo6.

Bv Arthur Wheeler, Jr., Vancouver, B.C.

The year just past has been .by far the best,
from the standpoint both of tonnage and value, that

British Columbia bas had since her advent into the

list of mineral producing countries of the world.

While the figures following are only approxim-

ate, full returns not being ye, available, they have

been comîpiled by Mr. Wm. Fleet Robertson, Pro-

vincial Mineralogist, and may be taken as rather

under than over the mark.
Compared with the official figures for 1905, the

estimate is:-
1906.

Gold ....... ... $6,070,000
Silver.............2,200,000
Copper............8,690,000
Lead.. .......... 2,690,ooo
Coal.. .......... 4,590,000
Coke.......... .. 1,050,000
Miscellaneous.. · · .. 1,100,000

Totals... .. $26,390,000

1905.
$5,902,402

1,971,818
5,876,222
2,399,022

4,152,936
1,358,925

8oo,ooo

$22,461,325

W'orked out these figures mean that copper has
increased in value of production 49 per cent.; lead,

13 per cent.; silver, 11.6 per cent., and gold 3 per
cent. Coal production lias increased 10 per cent.
and miscellaneous products 13Y2 per cent. Coke
lias fallen off slightly, owing to the seven weeks'
strike in the Fernie coal mines during October and
November last.

Tlhis strike not only lowered the possible pro-
duction of coke, and coal, but seriously affected the
copper, lead and silver production, as during the

strike practically all the up-country smelters either

closed entirely or seriously curtailed their output.
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Consequently many of the mines ceased mining and
undeFtook repair work, and, this reduced the pos-
sible output by perhaps $5,ooo,ooo.

As can be seen from the table above the total
estimated value of British Columbia mineral output
last year reached the enormous total of $26,390,oo0,
which one, taking the population of the province as
only 200,000, being less than the population of the
city of Seattle, the fact of the richness of this pro-
vince is made more apparent.

Figuring out the per capita
eral, mined in British Columbia
nearly $132 was produced fori
and child in the province.

Tonnage.

From statistics to hand, the
past year is as follows:-

Coast (estimated)......
Boundary...........·
Rossland............
Slocan-Kootenay....-..

Total..........

production of min-
in 1906, shows that

every man, woman

ore tonnagç for the

Tons.
90,000

..1,155,138
.281,711
.133,299

.1,660,148

ATLIN.

The gold output for this district for 19o6 was
approximately $5oo,ooo, with every prospect for a
much increased production for the coming' season,
due to the fact that the advent of the Guggenheim
Exploration Syndicate has led to much better pro-
cesses for saving the gold and on a very much larger
scale than heretofore.

Pine Creek.-Work on this creek has been con-

fined almost entirely to two companies, the Pine

Creek Power Company and the Atlin Consolidated

Mining Company. Both of these companies have

been very successful. The former operated two

pits with threc giants with 7-in. nozzles in each pit.

From 20 to 25 men were employed in each pit and

the plan of exploding 2,000pouinds of 75 per cent.

powder in one blast was adhered to with the same

gratifying results as in 1905.
The Atlin Consolidated Mining Company is op-

erating above the Pine Creek Power Co. The com-

pany did not get properly started until August,
when a 70-ton Bucyrus shovel was installed. After

work started in earnest $1,o00 was taken out every
24 hours.

On Boulder Creek, a tributary of Pine Creek,

La Societe Miniere de la Colombie Britannique
realized $40,ooo for the season's work.

Spruce Creek.-It is this creek that the Guggen-
heims intend operating. They have secured prac-
tically everything excepting the property of the
Spruce Creek Po-wer Company. They will, in all
probability secure enough stock in this company to
gain control and will then, according to Mrs. Rosa-

lind Watson Young, A.M., I.M.E., to whom I am
indebted for the information concerning Atlin,
which appears in the current number of the B. C.
Mining Exchange, put in a bedrock flume and mine
the gravel by steam shovel.

A company operating on Spruce Creek called
the Northern Mines, Limited, has come to grief
through having two managers. Another, the Col-
umbia Hydraulic Company, has sold out because it
installed a plant without having first prospected the
ground, and still another, the British Columbia
Dredging Company only operated for one month
and, as returns were unsatisfactory, then ceased op-
erations.

So far dredges have proved a total failure in
Atlin and only steam shovels have paid the big
operators.

McKee Creek.-Work is now confined to the
McKee Amalgamated and the McKee Consolidated
Companies, who have control of the creek. These
two companies are under one management. H.
Plumbe, who has been in charge for two years, in
the absence of the Hamshaw Brothers, has secured
for his company about $5o,ooo each year. In the
comng season a steam shovel and tram system are
to be introduced. McKee has been a dividend pro-
ducer.

Speaking of this company, Mr. Fletcher T. Ham-
shaw, the manager, said recently: - "The steam
shovel will be operated in conjunction with the
hydraulics already in operation. I will hydraulic
off the top material down to within 12 feet of bed-
rock, and pick up the gold-bearing gravel together
with four feet of soft bed rock with the steam
shovel.

" The plant will consist of a Bucyrus i10-ton
steam shovel, one mile of railroad and switches, 30six-cubic yard cars, two 20-ton electric locomotives
and i2 mile of flume. A permanent washing sta-tion will be built on the hogback near the canon,
giving i6o feet of a dump, and the dump is at apoint where the creek has a 12 per cent. grade. Tencars will be dumped at one time, and all boulders

vill bc liydrauliced on the grizzly under 150-foot
head. There is a 120-foot dump for the grizzly.
The system is gravity throughout. Owing to the
heavy grade on this creek, the haul will be less than
one-haf mile on a dlown grade of one foot per 1,ooofeet. The physical conditions are very favorable
to economic working. A small sawmill will betaken in this winter on the ice, and the lumber
sawed on the ground.

"The Guggenheims have made a success of their
steam shovel on Tar Flats this summer, and I un-
derstand have bonded one-third of the district, so
that I expect next year will see a great deal of de-
velopment work, and the installation of new plants
will greatly add to Atlin's output, and make it one
of the heaviest gold-producing sections of the
North."
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WINDY ARM AN\H) WlITE HORSE,.

In both these districts extensive work lias been
going on ail last season. A large number of prop-
erties are being opeled 1u in and aronid Conrad
City and Wynton, a town on the British Columbia

i(le of the bo0undary line, bilt at the foot of \Vindy
Arm.

Near Tutshîi Lake sone rici strikes have been

made, copper, gold and silver valies being very high

in miany of the ores found.

In all probability a smelter will he built at White

Horse this sullî mer.
The ores there are rich in copper, some ship-

ments having realized 30 per cent. net at Tacoma,

Wash., U.S.A., snelter. This long haul militates

against the successful (levelomiient of the camp and
it is reported on excellent authority that Capt. John
Trving of Victoria, B.C., the pioneer in copper min-

ing, has succeeded in raising the necessary capital

for the erection and working of a smelter in the

\White Horse district.
It is also reported tat a large concentrating

works -will be erected at Conrad City to reduce the
ores of the Windy Arm camp.

COAST DISTRICT.

The writer has just returned from an extended
trip up the British Columbia coast and found
throughout the entire coast line the signs of the
nost encouraging activity. The weather at pres-

eunt and for some time past has been too severe to

permit of mnch vork being done, but just as soon
as the spring opens there will be one of the most
startling mining booms that the coast has ever seen.
During the trp I interviewed several miners re-
turning from Portland Canal and the interior and
all had the same story to tell of splendid mineral
found and lots of it. Coast mining will be the sub-

ject of a future article and anticipating that I will
briefly review the actual miningdone 01 Portland

Canal, Texada and Vancouver Islands.
Portland Canal. - The progress of this camp

during the past season las justified all expectations.
The many properties on which development work
has been done lias proved the fact that the ore
bodies are of great extent and permanency.

Several new strikes were made, and of the many

prospectors who visited the district, and prospected
for the season, not one failed to locate property of
value. Many of these also took up pre-emptions
and purchased lots in th.e townsite, and erected
houses on their holdings.

A considerable number of mining claims changed
hands, and manv more deals would have been made,
but the prospectors for the most part refused to
consider any proposition other than a part cash pay-
ment down, which in most cases led to the deal
falling through. This policv is bad for the camp and
and also for the prospector.

The delay in commencing, the construction of
the bridge across the Bear River, which is confi-
dently expected will be built this falil, retarded
progress greatly; the heavy snowfall of last winter
caused an unprecedented high water in June and
July, which rendered the cable by which the river
is at present crossed unavailable for days at a time.

*eln attempting to ford the swollen stream a party of
prospectors were swept off their feet and only suc-
ceeded in reaching the shore by a miracle.

On Glacier Creek the greatest activity was iani-
fested. McGrath and Griffin have exposed their
lead on the Little Joe and Luckv Seven for the en-
tire distance of the two claims, and have crosscut it
in several places, exposing ore in every cut. They
have also run 30 feet on the vein, and will continue
work all winter. The Stewart Trading Company
have an option on this property, which is one of
the best located in the district, being only five miles
from tide water and at an elevation of 2.000 feet.
The average width of the vein is six feet, which is
galena and iron pyrites with considerable lead car-
bonates, and the values run fron $30 to $400 per
ton in silver, lead and soiie gold. The vein lies in
the contact between slate and porphyry, and the
strike is N.W. and S.E., being the sane as practi-
cally all the ledges in this district.

Adjoining McGrath and (iriffl's property the
Portland Development Company have a force of
men at work sinking a shaft on their main lead, the
tire of which is similar to other veins in the vicinity,
the iron pyrites carrying gold to the anount of $60
per ton.

On the Olga, purchased a vear ago, for a few
hunndred dollars, D'Arcy McDonald has a good
showing. an average assay of the dump giving $51
in silver and lead.

A half interest in the Jumbo group was sold to
S. Silverman, of Seattle. S. Gourley, who still
retains the other half, has refused many offers for
hls interest. No work was donc on this property
other than the nsual assessment work, which was.
also the case on the adjoining claims, the Halla and
June. An offer to bond these claims for $30,ooo
was refused a year ago, but a deal is now pending
at an increased figure.

Some new locations were made adjoining these
claims by J. Welch, P. Boyle, Hucker and Strick-
land, of Ketchikan. This *e is arsenical iron py-
rites, and carries values gold, $37; silver, 6 oz.;
copper, 2 per cent. A group of claims was also
located by J. Perault, for Ketchikan people on sim-
ilar ore, three miles furtiier south, the average from
which was $10 in gold.

Rush and Bagg have been working on their lead
all summer, and have proved the property to their
satisfaction. Some of the ore from this claim runs
2,000O Zs. in silver.

On claims owned by M. K. Rogers the usual
assessment work was done. The Copper King was,
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bonded bv G. M. Blrown, of Seattle, the first pay-
ment has been made, and Mr. B1rown, who is now in
Seattle, is expected back shortIv, with material to
work the property all winter. This ledge is 39 feet
in width, and carries values fron 8 to 12 pert cent.
copper with a little gold.

\icKay and Bibeau will ship some ore this fall
from their claim, which is proving, on development,
LO be one of the best in the district.

Bert Ranche willi make a ten-ton trial shipment
from his claim, the Main Reef, as soon as the Stew-
art Land Comipany have finished their floating
wharf. The ore averages $90 in silver and lead, and
the property is favorably situated, being only six
miles from tide water.

On the Sunbeam the ledge has been traced
throughout the entire claim, and open cuts run,
showing up a large body of ore, with a well defined
pay streak.

Several new locations were made on Bitter
Creek, of which the Copper Canyon group seems
the most promising. The main ledge on this prop-
erty is three feet in width, lving in slate and por-
phyry, and contains values of $41 in copper and
gold.

On the Roosevelt, a copper-gold property on
which development work lias been carried on for
some years, a four-foot vein of galena was located,
which promises to rival the original location both
in extent and value.

While doing assessment work on the Rainier,
Fred Rainey discovered a three-foot vein of galena
and quartz with about eight inches of lead car-
bonates, an assay from which gave $174 in silver
and 6o per cent. lead.

Among new locations made was the Greenhorn
group. a three-foot ledge of quartz carrying copper
12 to 20 per cent., silver 6 oz. Also a group of
claims 22 miles from Stewart on an iron cropping
carrving values in gold and copper.

On American Creek, the American Girl group
maintains its pre-eminence. Only assessment work
was done on the claims this season by the owners,
who, owing to the San Francisco disaster, were in-
volved in a delay in regard to the taking over of the
property. A new lead was discovered on the ground
carrving high values in silver.

On the May Bee and Louise a tunnel was run on
the ledge which is 17 feet in width; the pay streak
iS 2½ feet, and averages $35 in silver. This ledge
is crosscut bv a canyon, and a vertical depth of over

oo feet of the vein is exposed.
Assessment work was also done on the Rangoon

and Bandolier, and some good ore discovered,
assays giving silver, $341; copper, 272 per cent.

Work was carried on all winter on the Kansas
group, and 70 feet of tunnel run. Some new loca-
tions have also been made on this creek whiclh pro-
mise well. The season is now practically over, and
many of the prospectors are leaving. Many have

gone to Maple Bay Mines, where 150 men are now
at work. It is expected that about 50 men will
winter here, and should the erection of the bridge
be commenced immiediately probably man imore
will reniain.

Texada Island.-On Texada the Marble Bay
Mine lias been steadily shipping high grade bornite
ore all the year at the rate of 1,ooo tons per month,
netting the operating company about $25,ooo. This
mine is perhaps the most profitable in British Co-
lumibia and has the best showing of copper ore in
the province. The ore at present being mined is
obtaned at the 8oo-feet level which is 950 feet be-
low sea level. The writer visited the mine last April
and thanks to the courtesy of the manager, Mr.
Alexander Grant, had the privilege of examining
the mine in company witlh Mr. Charles Sangster, the
coast representative of the Rand Drill Company,
and several well-known mining men from Vancou-
ver. including Mr. W. Thos. Newman, M.C., M.I.,and the foregoing facts were ascertained then and
have since been corroborated by many.

Further north, on Texada Island, the Loyal
group Owned and operated by Mr. jacobs, of Seat-
tle, is shoxving up well as are also the Copper Queen
and the Cornell adjoining the Marble Bav. The
two are operated by Seattle capital and are both
paying good dividends.

Half way across the Island and five miles from
the Marble Bay, W. Thos. Newman is opening up
the Commodore Mine with considerable success.
The showings on this property are remarkable and
the geological conditions offered a field for the most
thoughtful consideration and were nost carefully
investigated before any work was undertaken.

The work on the Commodore is now in an ad-
vanced stage and' Mr Newman reports that next
summer will see the Commodore a big producer.

Vancouver Island.-The Tye Mine, on Mount
Sicke, lias continued to ship ore all year and, in ad-
dition, lias been steadily sinking, prospecting for the
ore body at depth. In this mine the main ore body
extends through Mount Sicke in the form of a hugeshoot at about the 300-feet level. This shoot is
about exhausted but the management bas suc-ceeded in locating similar ore but of much lower
grade at the 1,ooo-feet level, and is now cross-cut-
ting this body at the 1,25o-feet level. Whether this
cross-cut lias cut pay ore or not is not yet known.
The Tyee Company, however, is in splendid shape,
and after paying dividends for years, building asmelter and operating the mine, lias the original
capital intact in the books in London, Eng., and can
by securing new ground still continue business. Mr.Clermont Livingstone, the resident managing direc-
tor, reports that work on an adjoining property, theX. L., is showing up some good ground.

Adjoining the Tyee is the Richard III, in which,
recentlv, an important strike of high-grade copper
ore was made. This property will be one of the
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Canadian Government Mineral Exhibit, Christchurch, New Zealand.

most important shippers in Vancouver Island this
coming year .

On the west coast of Vancouver Island, there is
every prospect of renewed life in a mining sense this

year. Very little work of any description was done
last year.

THE INTERIOR.

While on the coast there has been, and is, a very
healthy movement in mining, the interior mines
have been the mainstay of the industry during the

past year. The great bulk of the tonnage has, as can
be seen from the table of shipments given at the be-
ginning of this article, come from the Boundary
country, assisted materially by Rossland and Slo-

can-Kootenay.
The greatest producer has been, and is, the

Granby Company, operating at Phoenix. Out of a
total ore tonnage from the Boundary country of

1,155,138 tons, this company shipped to their

smelter at Grand Forks, 804,598 tons or 69 per cent.

The Dominion Copper Company ranks next with
216,788 tons and the British Columbia Copper Com-
pany third, with 121,241 tons.

The output of the latter company vas curtailed
very considerablv owing to the fact that the plant
at Greenwood was closed dowv'n for several months
while the smelter capacity was being doubled. The
smeting capacity of this plant is now 1,500 tons per
day and a very large increase may be looked for

from the British Columbia Copper Company's
mines this year.

According to Mr. W. B. Wilcox, the editor of
the Phoenix Pioneer, to whose excellent special
inimber, just published, I an indebted for the in-

formation on the Boundary, in six years and a
half the mines of the Boundary have sent out to the
district smelters approximately 4,644,ooo tons of ore.
This is from 1900, in the midle of which year ore

shipments were commenced, to the end of 1906. It
will thus be noted that the progress has been little
short of marvellous. In 1900 but 97,000 tons were

shipped, while in 1906 a total of about 1,191,000 tons
of Boundary ore were dug out of our mines and sent
down the hills in different directions to the three
district reduction works-eleven times as much in
19o6 as in the year 19o0. To show the yearly pro-
gress and increase of output the following table is
given:-
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1900... ·.. .. ..... -.. · ·. 97.000 toIs.

1901..... ........ ·.. .... · 390000
1902.. ................ 509,000
1903.- .. .. · ·. · ·. · ·. · ·. · ·. 690,ooo

1904..8.......................8,30,000
1905... .. · · ·.. .... 953.000
1906 (Dec. estinated).........1,191,000

Grand total ........ 4,660.ooo

Not onlv lias the British Coluimîbia Copper Com-
pany icreased hie capacity of tihcir snelting plant
but the Granby Company lias also considerably en-
larged soie of their furnaces, and at present the

I)onminioi Companv are spreading out and are at

least doubtiing their smelter capacity at Boundary

Falls.
hie recovery of copper per ton froi the ore of

the mines of the I mouidary is knoxvn to be lowv, coin-

paratively speaking, and an average rate of 25 to 30

poiids per ton is coisi(dered conservative. On thîis

basis, the copper fine production of the Boundary
mines for the first year of ore shipping, 1900, was

but 3,000,000 pounds. on the samne basis, the recov-

erv for njo6 will amount to about 35,000,000 lbs.-
an amount sufficient to niake it worth wiile in the

world's grand total. Altogether the mines of the

Boundary in tiese seven short years, have contri-

buted approximîatelv 140,000,000 pounds of copper.
In addition to this tliere are the gold and silver
values to be considered. The values of the ores thus
treated would anount to more than $25,000,oo, not
taking into consideration the high prices prevailing
for the brown metal for the last vear or more.

The Granbv Company is spending about $îoo,-

cm0 at present 01 the Victoria propertv shaft and
iheadvorks. This shaft, when completed, will be
the pcerm2anent working outlet for the whole of the
coipany's mines in Phoenix. They are now down

400 feet, the shaft lias been timbered and will be

ready for use in the early spring. The hoisting en-

gine wili be driven by electricity and iS 250 h.p.
Tiere are at present two crtusiers of 150 tons per

hour, minimui, capacity and another is being in-

stalled at the headvorks of a like size, giving the

conipany the necessary machinery to crush 450 tons

per hour, minimum.
Ore bins are being erected at the shaft and both

the Canadian Pacific and the Great Northern Rail-

way conpanues are making arangelients for connec-

tions.
Developnent work lias been steadily puhiled

and is now years ahead of needs. More properties

have been secured. The Gold Drop group has been
extensively exploited and lias proved the property
has immense tonnage. On the Curlew a large ton-

nage lias also been opened up. This claim being
below the Gold Drop nay eventually be used to tap
the ore reserves of the latter by means of tuninelling.

On the Dominion Copper Company's property
new machinery is being installed with a view to in-

creasing the shipments tu ineet the requirements of
the newx eliarged smelter.

hIe li.. Copper Company has been working to-
wards a much larger output from their Mother Lode
mine. Hie output fron tis mine will be trebled
and wii, it isconfideiitly expected, ship 1,500 tons
per day this\, car. 'Tli Emnia, in Sunmmit Camp, on
the C. P. R. branch, from1 Eholt to Phoenix, lias also
been cxtensively develkped. The companv, last
year, purcliased otitriglit the Oro Denoro, adjoiniiig
the Emmiiîa of the1» .C. mine in the sane camp. The
B1.C. mine,1 in the past, lias shipped ioo,ooo tons of
ore vhile the Oro Denoro is knowx'n to have large
reserves of ore whiich can be cheaply mined, and be-
ing situated riglht on the railway very cheaply
shipped.

A most inmportalnt feature in connection with the
lnge operations in the BoIndary country, is the fact
that the Granby Compan lias paid dividends dur-
inig the past year at the rate of 12 per cent. on a cap-
italization of $15ooo,ooo0on 1.1 per cent. copper ore.
Considering that the original price of the stock was
25 cents 011 the dollar tliis means that original hold-
ers received, last ear, about lialf tlhcir original in-
vestnent back in the shape of dividends and hold
thcir stock 11nw at 33 per cent. above par.

( )ne important feature of the year's development
in the mines of the Boundary was the advent of the
Consolidated Mining & Snelting Company of Can-
anda to Phoenix, wien that company took a lease
on the well kinown Snowshioc mine lhere. That this
company,N wiiclh is operating so successfully at
Rossland, sliould reacli out into the Boundary and
take up one of the large properties, is anotlher evi-
dence that the Boundarv is attracting the attention
of more and more miining men of note. The Snow-
shoe is now siipping ore diaily.

While Boundarv's copper mines have been siat-
tering all previous records for output, etc., the higli
grade silver and gold mines of this section have not
been forgotten. Chief among these is the Provi-
dence, near Greenwood, which is to-day a better
mine than ever before. A dividend of sone $16,ooo
was paid in September, and development with some
35 men lias been steady all this year. The company
will doubtless make an even better record during
the year to come.

The Skylark is anotier silver mine that has donc
well, having paid for development and the bond also
fromîî the proceeds of the ore shipments in the last
two vears. Its Phoenix owners should begin to re-
ceive some profits this coming year.

Among the large number of mines in the higli-
grade belt that are looking well and doing satisfac-
torily nay be mentioned the Elkhorn, Prince
Henry, Strathmore, Bay, Mavis, Crescent. Don
Pedro, E. P. U., Helen, Tip Top, Greyhound.
Moreen and a dozen others.

(To be continued.'s



THE CANADIAN MINING REVIEW. 55

THE CANADIAN ROCKIES.*
By Reginald A. Daly.

(Continued.)
It is well known that one of the first designations

of the entire mountain group lying between the
Pacific and the Great Plains was due to Humboldt.
His " Cordilleras of the Andes " extended frori Cape
Hori to the iouth of the Mackenzie river. Hui-
boldt occasionally used the singular form " Cordil-
lera of the Andes " for the sanie concept. iln view
of the general restriction of the terni " Andes " to
the niountains'of South America. Whitney, in i868,

proposed that the name " Cordilleras." with variants.
Cordilleran Systeni" and "Cordilleran Region,"

be retained to (iA n' North Aierican equiv-
alent of the Andes. This name was adopted in the
United States census reports for 1870 and 1880, and
by a great number of expert geologists and geo-
graphers since 1868. In process of time. however,
the singular forni. " Cordillera " and variants, be-
came used in the same sense. In one of these forms
the Humboldt root word with Whitney's definition
has entered manv atlases. It appears on number-
less pages of high-class Government reports, geo-
graphical, geological, and natural history memoirs,
and of sucl works as Baedeker's "Guide-book to the
United States," Stanford's "Compendiun of Geo-
graphy," etc.

The tine-lhonored, erroneous, similarlv inclusive
nane " Rockyv Mouintains," with variants. " Rocky
Mountain Svstem," " Rocky Mountain Belt," etc.,
has; however, lheld the dominant place in the popu-
lar usage. Its inappropriateness for the heavily
wooded Canadiail mountaiis is abundantlv evident.
For the United States, Clarence King wrote a gene-
ration ago-

" The greatest looseniess prevails in regard to
t'he nomenclat'ure of all the general divisions of the
vestern iotintains. For the very svstem itself there
is as yet only a partial acceptance of that general
name Cordilleras, which Humboldt applied to the
wlole series of chains that border the Pacifie front
of the two Americas. In current literature, geology
being no exception, there is an unfortunate ten-
dency to apply the name Rocky mountains to the
system at large. So loose and meaningless a name
is bad enough when restricted to its legitimate re-
gion, the eastern bordering chain of the system, but
when'spread westward over the Great Basin and
the Sierra Nevada, it is simply abominîable."t

The following table summarizes the above-men-
tioned variants along with others more recently
introduced, and still other general names now only
of historical interest. The names of prominent
authorities and the leading dates when they have
published, the respective titles are also entered in

* Published by permission of the Canadian Commissioner,
International Boundary Surveys.

t .".U. S. Geological Exploration, 4oth Parallel, Systematic
Geology, 1878," p. 5.

the table. The authority for some of the older
names is Whitney's work on the United States, pub-
lished in Boston, 1889.
Mountains of the Bright Stones-

General use, end of eighteenth century.
Shining Mountains-

Morse, " Universal Geography," 1802.
Stoney or Stony Mountains-

Arrovsiitli, 1795; President Jefferson.
Columbians (sic) Mountains-

Tardieu, 1820.
Chippewayan Mountains--

Hinton, 1834.
The Cordilleras of the Andes (in part)-

Humboldt, 18o8, etc.
The Cordillera of the Andes (in part)-

Humboldt, 18o8, etc.
The Cordilleras-

W'hitney, 1868: nany authors since.
The Cordillera-

G. M. Dawson, 1884, etc.; Gannett, 1898; Rand-
McNally, 1905.

The Western Cordillera of North America-
J. D. Dana, 1874, 1880.

The Cordilleras of North America-
Hayden, 1883; Leconte, 1892, etc.

The Cordilleran Region-
Vhitney, 1868. etc.; Hayden, 1883; Shaler, 1891.

The Cordilleran Systeni-
WVhitney, 1868, etc.; King, 1878; Baedeker, 1893.

The Cordilleran System-
Hayden, 1883.

The Cordillera Belt-
G. M. Dawson, 1879; etc.; Rand-McNally, 1902.

The Pacific Cordillera-
Russell, 1899, 1904.

The Cordilleran Plateau-
Hayden. 1883.

The Cordillera of the Rocky Mountains-
J. D. Dana, 1895.

The Rocky Mountain System-
Leconte, 1802, etc.; Heilprin, 1899; many others.

The Rocky Mountain Region-
Powell, 1875, etc.; G. M. Dawson, 1890; Gannett,

1899.
The Rocky Mountain Belt-

Rand-McNally, 1902.

The Rocky Mountains-
Lewis and Clarke; popular.

The Pacific Mountains-
Russell, 1899, 1904; Powell, 1899.

The Western Highland.
Baedeker, 1893; Keith Johnston Atlas, 1896;

Davis, 1899.
The Rocky Mountain Highland-

Frye, 1895, 1904.
The Western Plateau-

English Imperial Atlas, 1892.

(To be continued.)
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THE TREATMENT OF ARSENICAL ORES.
'By Chester F. Lee, Mining Engineer.

The Cascade range is noted for the arsenical
character of many of its ores. At Monte Cristo,
Goat Lake, Silverton, Silver Creek, Elba and many
other places a considerable arsenic content is a
characteristic. Not all the ores of this range are
arsenical by any means, but those in which this
constituent is prominent are so widely spread and
so considerable in amount that the handling of them
and the getting of some return for the arsenic con-
tained is a vital matter. The only plant in the
state that can make marketable arsenic (the white
arsenic of commerce, As 2 03) is at Everett, and
indeed, until 1904, when the Anaconda works in

Montana were supplied with a plant for extracting
arsenic from flue dust, this was the only place in the

United States where it was made.
At the present time, what ores of this class are

treated at all are shipped to smelters and treated as

gold or silver ores pure and simple, and a penalty
of about 5oc is exacted for each per cent. of arsenic
over a certain amount and the smelters refuse to
take on any terms ores high in this metal; as they
claim that the volitilization of arsenic in the roast-
ing furnaces and the smelter stacks causes undue
losses of the precious metal. Producers of ore have
long contended that not only should they not be
penalized for their arsenic, but they should be paid
for it. They point out that the Anaconda works
has produced, in the three years ending July Ist,
1906, 1,107,176 pounds of white arsenic, all of which
was sold at a good price and all of which came from
a by-product, flue dust.

If this is the case, how much more ought their
ores, rich in arsenic and of fair gold and silver

values, to have the treatment suited to them the

pecuniary benefit of which would be felt in every
mining district of the state.

The quantity of these ores and the development
work done on the properties that can produce them

is sufficient to warrant a constant and increasing
supply; why, then, cannot this metal receive the

same sort of attention accorded to copper, lead,
zinc, etc.? The reason probably is that the metal-

lurgy of arsenic has had no attention in this coun-

try, as heretofore there has been no visible supply
of the raw material. The beginning of better things
seems to be now at hand, and the American Smelt-

ing & Refining Co., to whose tender merices we

seem to be irrevocably committed as far as reduc-

tion works are concerned, are said to have promised
some return for arsenic in a certain district, pro-
vided a sufficient tonnage to be regularly shipped
was guaranteed them.

White arsenic is worth on the average from 3 to
32 cents per pound. This is the grade known as
" commercial."

You will see quoted in the lists of chemicals
" refined" and "C.P." (chemically pure) at rates

several times this and at the present time, in sym-
pathy with other metals, the price is considerably
above this, but an average of 32 is all that it is safe
to count on year in and year out, for the unrefined
product.

The general run of the Cascade ores of this class
contain from 3 to 10 per cent. of metallic arsenic
(As.). About 6 per cent. may be taken as a fair
average, as that is what a careful sampling of two
of the best known mines gives. Six per cent.
metallic arsenic will produce i6o pounds of commer-
cial white arsenic theoretically (6 per cent. is 120
pounds per ton; allow one-third more for the
oxygen absorbed from the air, as the atomic weight
of As2 is 150, and of 03 is 48.), and we have i6o
pounds white arsenic, allow 5 per cent. loss on this
in the process of obtaining it, and we have 150
pounds net; now deduct for the cost of reduction,
packing in barrels, freight, etc., 172c per lb., and we
have 150 pounds at 2c., or $3.04 as a fair return on
a 6 per cent. ore. Many of our Cascade ores carry
from $6 to $Io in -old and silver, and this extra $3would make all the difference with them between
success and failure, between profit and loss in the
mining operations. It costs not a cent more to get
this ore out than formerly, and if $3.oo even can be
added to the returns, it is an addition to the net.

Aside from the possibilities of shipping and
smelting the ore raw there are at least three other
courses open: I. Water concentration with subse-
quent smelting of concentrates. 2. Cyanidation of
the, raw ore for gold and silver, and subsequent
roasting for arsenic. 3. Roasting for arsenic withsubsequent smelting of the roasted residue.

To take them up in order: Water concentration
has been tried at Monte Cristo with only partial
success. The sulphides and arsenides which carrythe values are softer and more brittle than the
quartz in which they occur and excessive fines andslimes result from grinding, the losses in this par-
ticular case are said to have run from 30 to 40 percent. This mill has been lately repaired and will
begin a new campaign in the spring under new
management and the results will be looked for with
interest. There are arsenical ores in other places
in the Cascades better adapted to concentration
than those of Monte Cristo, ores that are less mas-
sive and more granular as to the sulphides and in
which the quartz and other gangue matter is not so
tough and hard.

Raw cyaniding of sulphide ores has made a good
deal of progress in the last few years and has been
very successful in a number of cases. Cascade ar-
senical ores have been the subject of experiment
here in Seattle in the laboratory and on a small
practical scale and enough has been done to show
that the thing is feasible in this case. An extrac-
tion of gold of 8 to go per cent. has been obtained
and the estimated cost in a oo-ton plant is $1.50
a ton for operation. After cyaniding and washing
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the ores can be roasted for arsenic. This roasting
should not cost more than 50 cents per ton.

The third possibility is to roast the ore first for
arsenic in a comparatively inexpensive plant at the
mine and ship the roasted ores to the smelters for
the extraction of the precious metals. This would
obviate many difficulties at present encountered.
The ore would be freed from nearly all the sulphur
as well as their arsenic, which would result in a

slight enrichment of the product, the arsenic could
be marketed by the producer and the smelters would
be eager to get the desulphurized and dearsenuretted
product and would be willing to pay good rates
for it.

Good returns await the company that has ore
reserves large enough and the courage great enough
to be the pioneer along these lines. Either of the
two latter methods should be the subject of careful
experiment on a small working scale before works
of anv size are built. Under competent direction
tests can be made at a reasonable cost with results
that will be reliable and of great benefit to the mine
owner and the mining industry of this section.

CORRESPONDENCE.
FROM THE ANTIPODES.

Dear Sir,-
I have sent you, under separate cover, photos of the

minerai section of the Canadian Exhibit. It is by far the
largest and most complete collection of economic minerais
here, and our installation is quite different from any of the
other exhibits.

The exhibition was opened on the 1st of November by
the Premier, Sir Joseph Ward, and his first official visit
was to the Canadian Court. He was very much impressed
with the extent of our mineral resources.

The general public are more interested in our exhibit
of asbestos, mica, nickel and cobalt, these minerais being
new to New Zealand.

I have not had time to visit the mining districts, but
will do so later on, the Minister of Railways having given
me every facility for doing so.

The attendance, so far, has been very good and there is
every prospect of the exhibition being a great success. Up
to date the number of admissions is over 517,000.

New Zealand is a delightful country and the people the
most hospitable I have ever met. There is no doubt what-
ever but that the trade relations between Canada and New
Zealand will be materially increased as a result of the
exhibition.

I shall be pleased to send you my impressions of the
different mineral exhibits here, aiso anything I may come
across during my trip through.the colony.

With best wishes for the New Year.
Yours very sincerely,

R. L. BROADBENT,

The Editor, Canadian Mining Review,
Montreal.

[We reproduce in this issue two interesting photo-
graphs that accompanied Mr. Broadbent's letter.-Editor.]

We are requested to state that all communications,
mail and express matter to the American Institute of
Mining Engineers, or the United Engineering Society
Building, should be addressed to 29, West 39th Street.
New York City.

EXPERIMENTS WITH COBALT ORES.*
By Henry M. Howe, LL.D., William Campbell, Ph.D., and

Cyril W. Knight, B.Sc.†-

(New York Meeting, April, 1907.)

This paper gives the results of an investigation of the
behavior of the argentiferous cobalt-nickel arsenides of
Temiskaming, Ontario, in roasting, made in the metal-
lurgical laboratories of the School of Mines of Columbia
University in the City of New York. The ore was kindly
given by the owners of the La Rose and Trethewey prop-
erties at Cobalt, Ontario, and Mr. E. J. Hall, Tutor in
Assaying in Columbia University, has helped us much.

I. Object of the Investigation.
The object of the investigation was to learn:-
i. The temperature at which the arsenic is most rap-

idly expelled;
2. The thoroughness with which it is expelled by pro-

longed roasting at this temperature;
3. The effect of adding charcoal (a) near the end of the

roast and (b) at the beginning of the roast.

I. Nature of the Ore.
The important ores mined in the Temiskaming deposits

are: native silver-with small amounts of dyscrasite (Ag,
Sb), argentite (AgS), pyrargyrite (Ag.SbS.)-smaltite
(CoAs,), chloanthite (NiAs,) and niccolite (NiAs). Mis-
pickel (FeAsS) and cobaltite (CoAsS) also occur in
smaller quantities. The average composition of the ore
shipped from this district for the first six months of 1905
was: silver, from 4.1 to 4.8 per cent.; cobalt, from 6.9 to
8.2 per cent.; nickel, from 3 to 4.7 per cent.; and arsenic,
from 30.9 to 34.6 per cent. The ore which we treated con-
sists chiefly of smaltite. In our laboratory-work the tem-
perature was kept below the melting-point of silver (96o0
C.) in order to prevent loss of that metal, though our pre-
liminary experiments showed that these ores do not frit or
clog at this or even at a somewhat higher temperature.

The Temiskaming ores contain little gold, only $o.40
per ton in case of the ores which we treated.

III. Sampling and Assaying.
About 43 lb. of the ore, in lumps about 3-in. cubes,

were crushed so as to pass through a sieve of 20 meshes
to the linear inch. In this crushing we caught and separ-
ated particles of metallic silver which represented about
75 oz. of silver to the ton of ore, or about 1i per cent. of
its total value. Some of these particles were about 0.25 in.
in diameter.

For assaying, a lot of 37 assay-tons was next separated
from this crushed product by means of a "split " sampler,
and then ground so as to pass a sieve of 1oo meshes to the
linear inch. In doing this a second lot of metallic silver
particles, representing 117 oz. per ton of ore, was
separated.

The results of 12 crucible-assays and 9 scorification
assays were:-

oz. per ton of ore
Metallic silver by the crucible process....... 477
Metallic silver by the scorification process. .. 497
Add metallic silver separated in crushing.. .. 75
Add metallic silver separated in grinding. ... 117

Total silver-content................. 689

The ore contains 56 per cent. of arsenic.
For the silver-assay the following quantities were used:

For scorification, 0.2 A.T. of ore was roughly divided into
halves, each of which was scorified with 6o g. of lead and
I g. of borax-glass. The resulting two beads were weighed
together. For the crucible process, o.5 A.T. of ore, 2.5

* A paper to be read before the American Institute
of Mining Engineers, April meeting.

t Respectively Professor, Instructor and Student of
Metallurgy in the School of Mines of Columbia Univer-
sity in the City of New York.
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A.T.- of lead oxide, 2-3 A.T. of soda, 1-3 A.T. of borax-
.glass, and 4.5 g. of argol were used.

IV. The Roasting.

The roasting was (done in an American Gas Furnace
Conpany's oven, 27 in. long and 2o in. wide inside.

The ore was held in shallow iron pans resting on the
hearth of this furnace, and lined with o.5 in. of fire-brick.

The temperature was measured by means of a Le Cla-
telier pyrometer. The thermo-couple was protected froni
arsenic and other fumes by a porcelain tube, and vas
placed inmediately above the ore. It entered through a
circular hole in the back of the furnace and was connected
with a Keiser and Schmidt galvanoneter, standardized by
means of the nelting-points of zinc, aluminuni and copper.
The temperature was recorded and the ore rabbled every
10 min. lu noue of the roasts was any fritting or clogging
of the ore noticed.

V. At What Temperature is the Arsenic Expelled Most
Rapidly?

Roast No. 1.-In this test, 3.5 lb. of the ore, crushed to

pass a 2o-mesh sieve, were placed in the furnace, the tem-
perature of which had previously been raised to 490° C.
The temperature was then gradually raised at the rate of

about 120° C. per hour, until it finally reached its highest
point,.870°C. Samples were taken with the usual precau-
tions, and their arsenic was determined by fusion with
sodium peroxide, neutralizing with acetic and sodium
hydroxide (using phenolphthalin as an indicator), precipi-
tation as silver arsenate with silver nitrate, and tîtrating
with ammonium tliocyanate.*

The results of the roast are given in Table I.
Though the arsenic escaped pretty rapidly at first, vet

towards the end of the second hour its escape vas almost
completely arrested, in spite of the continued regular rise
in temperature. But when the temperature reached 840°.
the expulsion of arsenic again became rapid. These results
tend to prove that the behavior of smaltite resembles that
of pyrite, of which the first atom ofsulphur is renoved at
a much lower temperature than the second.

Table I.--Record

Temperature
of Roas.t.

Deg. Centigrade.

490
559
547
577
591
596
6o1
611
624
641
ý66
691
706.
721

735
763
788
814
828
838
848
844
864
858
872
863

of Roast No. i.
Temperature.

Time from the

Beginning.
Hàr. Min.

o : 00
o : 25
o : 35
0 : 45
0 : 55
1 : o0
i : 05
t : 15
1 : 25
1 : 35
1 : 45
1 : 55

2 : 00
2 : 05
2 : 15
2 : 25
2 35
2 45
2 : 55
3 : o
3 : 05
3 : 15
3 : 25
3 : 30
3 : 35
3 : 45

Gradually Rising

Quantity of Arsenic
in Ore at Different
Stages of the Roast

Per Cent.

55.9

46.6

40.7

40.3

35.4

.31-0

Quantitative Analysis for Mining Engineers,

Conclusions.-I. That 15 per cent. of arsenic (per 100
of ore), i.e. 27 per cent. of the total arsenic, is expelled be-
low 7000 C.

2. That the rest of the arsenic is not expelled until the
temperature reaches about 840°, when rapid expulsion
again sets in.

VI. How Thoroughly Can Arsenic be Expelled at 8900 C ?
Roast No. 2--In this roast about 3 lb. of ore, ground to

pass a sieve of 20 meshes to the linear inch, were raised
e tR) >about 890 aC. (a temperature a little above thathich Roast No. i lad shown that arsenic is rapidly ex-

pelled). and hieldnear that temperature for about fourhours, vith frequent rabbling.
As shown in Table Iltcearsenic was exlelle(lfairly

rapidly until it lad fallen th about 2 per cent., but there-
after very slowly.
Table Il.-Record of Roast No. 2. Temperature HIeld

Near 890° C.

Temperature of Roast.
Room

Quantity of Arsenic
in Ore at Different

De. etigra ure. Tine. Stages of the Roast.4Ce3-tigrade Hr. M11In. Per Cent.
463 O 35 55.9
53.3 0:4 5
622 o : 4
693 :055

738i0
795:1
846 1:25

895 t : 35 44.6

895 :45

909 1:15538.0
897 ~ 05

91 2 : 15 26.3

886 2:25

(g3 2 : 35 21.7

883 2:45

883 2:55 19.3

885 3:05

889 53 :15

883 3:25

891 3 : 35 18.3
894 3:45

899 3:55

897 4:05
902 4:15

900 4:25

()00 4:35 17.5

898 4:45

887 4:55
8835:05
8 78 .15

5: 35 17.3

VII.-.Doe Charcoal Added after Roasting at 8900 Cause
Table T Further Expulsion of Arsenic?

Tb -- Record of Roast No. 3. Charcoal AddedAfter Roasting Near 890° C.

Tenmp. of Roast. Quantity of Arsenic
Room TemP'tutre Time from the in Ore at Different
Degrees Cetigrade Beginning. Stages of the Roast

470r Hr. Min. Per Cent.
6o6 0 : 35 55.9
66o
723
815-
856
873
886
872
864
870
874
888
875
897
890

o : 45
0 :55
I : 05
I : 15

I:25
1 : 35
I : 45
I 55

2 05
2 15
2 : 25
2 : 35
2 45
2 : 55
3 05

*Miller's
p. 114.
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Canadian Government Mineral Exhibit, Christchurch, New Zealand.

Charcoal added here.

8823 :20

882 3 35

894 3:50

884 4:05 15.0

Roast No. 3-- l1order to learin vhetlier an addition of

charcoal after long roasting between 840° and 890° C.

(temperattires between which we had found that arsenic is
expelled rapidly) causes further expulsion of arsenic by
reducing the fixed arsenates to the volatile forms of ar-
senious acid and netallic arsenic, one of us roasted a
third lot of ore at temperatures between 8700 and 890° for

1.5 hr., and, withotit removing it from the furnace, lie
then stirred in 10 per cent. by weight of charcoal, ground
so as to pass a sieve of 10 mesles to theI linear inch. but

not one of 20 meshes. The results are shown in Table
III. If too coarse, charcoal disintegrates and scatters the
ore, and if too fine it burns away too fast.

At the time of adding the cliarcoal, filmes of arsenic
had ceased to be visible, but this aldition caused a sudden
evolution of dense fiuimes, vhich lasted for only a few
minutes.

The charcoal had little effect 01 the arsenic. Before
its addition the ore contained 15.8 per cent. of arsenic, and
i hr. later this had fallen onlY to 15 per cent.

In this roast, after the ore had been exposed to a tem-
perature above 8560 for i hr. 40 min., its arsenic-content

had fallen to 15.8 per cent., whereas in Roast No. 2, after
it had been Cxposed 2 hr. to temperatures above 8460, it

still contained 18.3 per cent. of arsenic. This difference
tends to show that unnoticed variations im conditions may
materially influence the rate of expulsion, as is the case

mn many roasting-operations.
The fact that the arsenic was expelled in this roast.

before the addition of the charcoal, more thoroughly than

in any of the others, in spite of ti.e very rapid raising of
the temperature at the beginning, goes to show that the
behavior of snaltite differs in an important way from that
of pyrite, the temperature of which must be raised very
carefully and slowly, lest the fritting or enamelling of the
outer surface of the individual particles prevent the free
access of the air to their interior, and thus arrest the
roast.

VIII.-Does Charcoal Added at the Beginning of the
Roast Increase the Expulsion of Arsenic?

Roast No. 4.-About 2 lb. of ore were mixed with to

per cent. by weight of charcoal, raised to 88o° in 2 hr.,

and held near that termperature for 1.75 hr. more, or a

total of 3 hr. 45 min. The charcoal seems to have had

little effect, because at the end of this time the ore stili

contained 17.5 per cent. of arsenic, or more than in Roast

No. 3 after it had been above 856° for i hr. 40 min., and
but little less than in Roast No. 2 after it had been above

7950 for 2 hr. 10 min.: and i eaci of these latter cases the
expulsion of arsenic wvas bronght about without the use of
charcoal.

These cases are here recapitulated:-
Roast. After RemainingAbove For The Ore Stili ContIained
No 2 846° without charcoal. 2 hr. 18 1 per cent. of arsenic
No. 3 856°Owithout charcoal. i hr. 40 min. 15.8 per cent. of arsenic
No 4 8800 with charcoal. i hr, 45 min. 17.5 per cent of arsenic

IX.-Does Finer Grinding Increase the Expulsion of
Arsenic?

Roast No. 5.-Tn order to learn whether lner grinding
would lead to further expulsion of arsenic by exposing the
are more fully to the air, the ore which had already under-
gone Roast No. 3 was re-ground so as to pass a sieve of
100 meshes to the linear inch, and re-roasted for 2 hr. 30
min. at abotut 880° C.; but this re-roastig caused no far-

ther expulsion of arsenic.
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X.-Summary of Results.
The following conclusions apply only to the particular

ore here treated:
i. The percentage of silver as deterinied by the scori-

fication-method is about 4 per cent. higher than as deter-
mined by the crucible-method.

2. hie ore neither clogs nor frits at or cvcn somlewhat
above 960°. the melting-point of silver.

3. hlie arsenic can bc reduced from about 56 to 41 per
cent., or by 15 per cent.. by roasting below 7000 C. (Roast
No. i, Table 1.).

4. It can be further reducced by about 24 per cent., viz.:
-to 17 per cent., Ly roasting at temperatures above 840°.

and in tlis Iiglier range the arsenic is renoved 'Mch
faster than at lower teniperatures. (Roast No. 2, Table

1I.).
5. Hence unr inference that the behavior of sialtite in

roasting is probably analogous to that of pyrite. which

loses its lhrst aton of sulphur much more readily than its
second: yet. unlike pyrite, this ore may be raised sud-
denly to 8oo0 withut liarm, because, unlike pyrite, it does

not frit or enamel when thus suddenly heated, but re-

mains open and porous, so that the air may penetrate it.

(Roast No. 3.)
6. Charcoal, whether added at the beginning or towards

the end of the roast, fails to increase the expulsion of

arsenic. (Roasts 3 and 4.)
7. \Ve doubt whether it vill pay to reduce the arsenic-

content below 20 per cent.; even by roasting at tempera-
tures above 8900 C., because its further reduction is very
slow.

A NEW MINING ASSOCIATION.
The Hastings (Ont.) Mining Association lias been in-

corporated with the following members:
Mr. W. A. Hungerford, Vice-President of the Atlas

Arsenic Co., was unanimously elected President.
Mr. Arthur Coe-ist Vice-President.
Mr. E. B. Davies-2nd Vice-President.

Nr. S. Wellington-3rd Vice-President.
Mr. D. Gillen-Secretary.
Mr. R. T. Gray-Treasurer.
The Vice-President, in his address at the organization

meeting held in Madoc, spoke as follows:
I can assure you I consider it a very great privilege

to have this opportunity to speak to you this evening on
a question that is of the deepest importance to this sec-

tion of Ontario and this county in particular. We have

met here to-night for the purpose of organizing two asso-

ciations, both with the same object in view, the welfare of

the community. And I do not think there is a gentle-

man here to-night, but is heartily in accord with the

object of this meeting. I am not intending to speak

a1together in the interest of the Board of Trade, only

that I sincerely hope you will be successful in forming

such an organization as at this time, more than at any

other time in the history of Madoc, such an organization

should be formed. But I would like to say a few words

in behalf of the mining interest of Eastern Ontario. As

we, the miners of this section, feel that the present mining

laws and regulations are not adapted for this section, and
that the legislation that has taken place is all based in

the interest of the Cobalt section, and not for the older

portion of the province. And we feel separate legisla-

tion should be made, so as to meet the wants of the east-

ern district. The conditions existing in this section. and
the Cobalt section, are so far apart that the same laws
and reguilations'cannot govern both districts satisfactorily.
We also feel that nothing has yet been done by the pres-
ent Government that has benefited in any way this por-
tion of Ontario, not that they wish to discriminate against
this section, but from their want of reliable information
regarding our wants. And we feel that representation
should be made to the Government, so that we may have
our rights. This county is the premier mining county in
Ontario, in fact, I might say in Canada. And although
Cobalt is immensely rich in silver and we hope also in

gold, yet as a niatter of fact, there is as much or more
wealth in sight at the present time in Eastern Ontario and
in this couînty, than Cobalt will ever produce, and when
Cobalt lias gone theway of ail such mining camps, Hast-
ings district cannot fail to be a flourishing mining centre.
I do înot make this statement out of any doubt about the
richness of tlat section, but I make it from the facts con-
nected witl our couinty. In the first place Cobalt, we
know, lias somie enormouîsly rich silver mines, but in that
alone consists lier wealtli. When they are worked out
notlimg will be left. Now, what has this district got. Inthe first place, wce have more arsenical ores in the Countyof Hastings and Addington, than can be found in anyotlier country in the world, and vith capital to developtheir deposits, we could produce enough arsenic in
this district alone to supply the world's demand. And I
make this statement knowing what I say to be the fact,that in no part of the Dominion of Canada can such views
of auriferous free milling quartz be found as in this county.In the northîernl part of these townships you can see veins
from fifty to two hundred feet wide. At the Craig minein Tudor there is a vein over three lhundred feet carryingfree gold. True, the ores are low grade, but ail high
enough to pay if worked on a large scale. Then there
are iron deposits in every township in North Hastings,and no finer iron can be found in the Dominion than in
some of the best iron deposits. Look at the mines at
L'Amable, Owned by Mr. Farlham, for which he refused
$2,ooo,oo Within the last nonth. And what about our
pyrites? In what part of this continent can they be foundin such abundance as in this district. See what theNickle's Co., of New York, are doing in the township of
Hungerford-erecting a plant at a cost of over one milliondollars, to treat the products of their own mines. Thenwe have copper. See what Col. Saunders has been doingwith his copper smelter at Eldorado, and Mr. Cuslhmanat Bannockburn, with bis lead smelter. And besidesthese ores we have talc, soap-stone and marbles of everyshade and color, sandstones, feldspar, mica, asbestos,actinolite, cortndum, cobalt, plumbago. flourspar, litho-
graphic st One,molybdenite zinc, sodalites, celestite, mar-elîs, antimony, barite, apatite, fowlerite, and pyrrhotites,besides quarries of granites, gneiss, slate and lime stones.
And it is becatuse we have these minerals that we feel
some sort of assistance should be given, and we hope that
tus association will be the means to bring this districtmore prominently before the public. The question hasbeen often asked why our gold mines have not paid. The
question is easily answered. In almost every case it' hasben the want of money, the want of experience, the want
of development, and the cost of power. This is not aPoor man's country, it requires capital to develop our
mines, and the ores must be treated in large quantities,
With two exceptions the largest mills in this districtare ten stamp mills. As a rule our ores will not go over
wh hto $5.50 per ton, although these exceptions in gold,
whiheven with ten stamp mills would pay well, provided
we had cheap power. When I tell you that it cost the
Gold eields Co. in the neighborhood of $35,000 to $38,000per year for fuel, over $8o per horse-power per annum,
and the Atlas Arsenic Co., when working the Gawley shaftover $20,000 per year with only a ten-stamp mill, you can
have some idea of where the profits go, but now that
the Governrnent has taken up the power question, there is
no reason if we can get the power at a reasonable cost,
but tha any one of our gold mines will pay. Of course,we who are in the arsenical district are not depending on
the gold product alone, as we have the arsenic as a pay-
img product, and there is e'very reason to believe that thearsenic mine will be in full blast next summer, providedarsenic holds its present price. Two years ago arsenicwas sold in New York at $6o per ton. Now it is worthfrom $140 to $16o per ton. With our supply of arseni-cal ores, and the fact that in England wliere the main
s'xpply came from, manufactuiring arsenic is a thing of the
past, on that account there is good reason to believe that
the eyes of capitalists will be directed to this district. In
fact, they have got to, as wiîth our gold product which
our mispickle ores contain, we can manufacture arsenic
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at a cost of $40 less per ton than they could do in any
other country. It has also been said by skeptics who
know nothing about the conditions of this section, that
our pay ores do not continue with depth. I defy any
one to show any truth in this statement. The fact is,
that in every instance better values are found iiin the lower
workings than on top. It is quite truc we have no deep
mines. The deepest shaft is on the Gold Fields' property
at Deloro, which is in the neighborhood of 5oo feet. The
ore at this level is richer in arsenic and in gold, than was

ever found on top. The same applies to the Cordova at

its 400 feet levels, and also at the Gavley and Atlas arsenic

mines, as well as at the copper mines at Eldorado, and
lead mines at Bannockburn; also the Craig Co. mines in

Tuar, and the richest and largest bodies of ore at the

Nickle's property in Hungerford township, were found at

these present workings between three and four hundred

feet, and there lias never been an instance on record
where a true vein has pinched out in this section; so I

may say that any statement of that sort is utterly mis-
leading and untrue. Now, gentlemen, what do we want
from the Government? We ask from the Dominion
Government that no bounty be paid on pig iron which is
smleted in part or in whole from American ores, but that
a bounty be paid on iron manufactured from Canadian
ores. That there shall be no duty on coal when used for
smeltinig purposes. From the Ontario Government we
ask that there shall be no licenses required for prospect-

ing either on Government or private lands in this district;
that the mining license system be donc away with; that
there shall be no bounties on gold ores that do not pay
over $20 per ton. We also want that a full list of all the
Goverrnment lands be placed in hands of the clerks of
each township in this district where mine lands exist, so
thaIt those wishing to prospect Government lands may
know the lots owned by the Government, and we ask
that a tax of not less than 20C per acre shall be paid by

owners on the mineral rights of properties who do not

own the surface rights, and who are not working the

properties. As you are aware, in this section thousands
of acres are lheld by speculators who buy up these lands

at tax sales. Selling the surface rights and holding the

mineral riglhts for speculative purposes. By doing this the

rnunicipalities will get the benefit of this revenue, and

they will either have to sell their properties at reasonable

figures, or contribute to the revenue of the country. We
Would also ask the Goveriiment that an appropriation be
made each year for assisting to build roads to mines that
are situated in the unsettled parts of the county. We
would also ask that assistance be given or a bounty paid
for establishing reduction work for the treatment of pyrite
ores, so as to encourage this industry in this section,
where there are so many undeveloped pyrite properties.
These questions with others on the same lines I hope will
be brought up at our future meetings, and I am confident
w'ith our united efforts, we can show investors that there
is no better field for investment than in this section.

QUEBEC'S MINING AREA.
The following communication has been received:
"While the Province of Ontario is selling the beds of

Cobalt lakes for millions in cash, and so forth, the Pro-
vince of Quebec is permitting speculators to take up vast
blocks of the public domain, under "mining license," at
five dollars a square mile. Recent discoveries in the
Lake Chibougamau district have made it about as certain
as anything in regard to mining can be, that this country
is going to be a rich mining one, although the public has
hardly realize that this is the case. and that we have in
our own province a mineralized area, which, if it were
served by a railway, would make Cobalt look like a pawn-
broker's shop after a pledge sale. Already there is not
an acre of rock or swamp in that district that a free pros-
pector can go in on, for ten miles, at least, around Paint
Mountain. When the railway is built, as built it must

be in the near future, the prospectors must buy the rights
to prospect from the gentlemen who hold the mining
licenses, not from the province, and the minerals, when

found, must be bought, not from the province,,but from
the same fortune miners, who mine by taking up' blocks
of, say, ten square miles by getting four lines drawn on
an imaginary nap, and paying fifty dollars. All this is to
be the more regretted because the discoveries in the Chi-
bogamoo district seem to be of such a nature as to lead to
the belief that a very profitable, and what is better, a per-
manent mining industry will in time be established there.
Free prospecting cannot now take place, and the indis-
pensable railway cannot now be built with any hope that
the mineral discoveries will recoup the expenditure, as
must have been the case already in Ontario; for the re-
turns from Cobalt (including the fees on company flota-
tions), must have gone a long way towards paying for
the Temiscaming Railway. Oe thing is certain, the
mineral areas in the northern part of this province must
be opened up by a railway, and that immediately. How
it is to be done is a matter for the Government to de-
cide. It has granted the licenses; it must face the music
and the organ men it has fed so splendidly.

"QUEBECKER."

THE COBALT CAMP OUTPUT.
Cobalt ore shipments during the month of January,

1907. Period January 1st to January 12th, 1907:-
Jan. 3, G.T., 21,631, Buffalo Mine to Chas. L. Dennison,

Perth Amboy, N.J., 59,000 lbs.
Jan. 4, G.T., 4,673, McKinley, Darragh, & Savage

Mining Co. to Balback Smelting & Refining Co., Newark,
N.J., 6o,ooo lbs.

Jan. 7, G.T., 7,802, Coniagas Mine to Americai Smelt-
ing & Refining Co., Perth Amboy, N.J., 62,700 lbs.

Jan. 7, G.T., 9,037, Coniagas Mine to American Smelt-
ing & Refining Co., Perth Amboy, N.J., 54,800 lbs.

Jan. 9, C.P., 44,838, Green Meehan to Canada Copper
Cliffe, Ont., 61,210 lbs.

Jan. 1o, P.R.R., 14,681, O'Brian Mine to American
Smelting & Retining Co., Perth Amboy, N.J., 103,000 lbs.

Jan. 1o, G.T., 29,806, Nipissing Mining Co., Nipissing
Mining Co., New York, N.Y., 40,100 lbs.

Jan. 11, Soo, 25,386, O'Brian Mine to Canada Copper
Co., Copper Cliffe, Ont., 64,866 lbs.

Jan. 12, Soo, 18,498, O'Brian Mine to Canada Copper
Co., Copper Cliffe, Ont., 64,795 lbs.

Period January 20th to January 26th, 1907.
Jan. 21, N.D., 20,596, O'Brian Mine, Canada Copper

Co., Copper Cliffe, Ont., 60,570 ibs.
Jan. 21, G.T., 6,142, Coniagas Mine to American Smelt-

ing & Refining Co., Perth Amboy, N.J., 56,720 lbs.
Jan. 21, C.P., 40,870, Cobalt Townsite Mining Co. to

Orford Copper Co., Copper Cliffe, Ont., 47,160.
Jan. 22, G.T., 27,309, Buffalo Mine to Chas. L. Denni-

son, Perth Amboy, N.J., 40,000 lbs.
Jan. 23, G.T., 2,311, Nipissing Mining Co. to Nipissing

Mining Co., New York, N.Y., 41,730 lbs.

Jan. 23, L.V., 8,953, University Mine to University
Mine, c/o Leeoux Co., New York, N.Y., 61,385 lbs.

Jan. 23, C.P., 24,558, Cobalt Silver Queen Mining Co. to
Canada Copper Co., Copper Cliffe, Ont., 38,860 lbs.

Jan. 23, C.P., 147,942, Cobalt Silver Queen Mining Co.
to Canada Copper Co., Copper Cliffe, Ont., 86,823 lbs.

Jan. 24, G.T., 25,479, Nipissing Mining Co. to Nipissing
Mining Co., New York, N.Y., 40,400 ibs.

Jan. 24, G.T., 24,135, Nipissing Mining Co. to Nipissing
Mining Co., New York, N.Y., 42,047 lbs.

Period January 28th to February 2nd, 1907.
Jan. 29, G.T., 3,413. Nipissing Mining Co. to Nipissing

Mining Co., New York, N.Y., 60,460 lbs.
Jan. 29, G.T., 13,453, Nipissing Mining Co. to Nipissing

Mining Co., New York, N.Y., 60,394 lbs.
Jan. 30, G.T., 14.413, Nipissing Mining Co. to Nipissing

Mining Co., New York, N.Y., 61,450 lbs.
Jan. 30, G.T., 28,886, Buffalo Mine, American Smelting

& Refining Co., Perth Amboy, N.J., 4o,ooo lbs.
Feb. 1, G.T., 25,365, Nipissing Mining Co., Nipissing

Mining Co., New York, N.Y., 40,180 lbs.
Making a total for this period of 262,484 lbs.
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ÇANADIAN MINING INSTITUTE,
ANNUAL MEETING.

The Ninth .Annuial mIeeting of the Canadian Mining

Iiistittute. will be lheld at the King Edward Ilotel. Toronto.

on March 6th, 7th and 8th, 1907.
The usual single fare rate will obtain over all Can-

adian transportationlinles.
The King Edward lotel also offer a special reduced

rate for nienbers and others attending the meeting.

An iinteresting programme of papers lias been ar-

rauîged.
enilbers will be good enotiugh to notify the Secretary

as arly as possiile of their intenîtion to attend.

Tae oinatiig Committee submit, (in accordance

with Par. XXVII.. Sec. V. of the By-Laws), the follow-

ing list of nominations to offices falling vacant at the end

of the iext Annual Meeting.
President-NIr. Frederic Keffer. I.E., Greenwood. B.C.

Vice-Presidenits.-r. J. Bonsall Porter. Montreal. Que.:

Mr. W. G. Miller, Toronto. Ont.: Nr. \. Fleet Robertson,

Victoria, U.C.
Secretary- l r. Il. Mîortiiiicr-L.a mbilî, Montreal, Que.

Treasurer-NIr. J. Stevenson BrovnN, Montreal, Que.

Council-NIr. E. W. Gilnan, Monîtrcal, Que.: Mr. Jas.

AlcEvoy, Fernie, bC. ir. Frank B. Snith, Edmontoi,

Alta.; Mr. R. \\. Brock. Ottawa, Ont.; Mr. J. C. Gwillim,

Kingston, Ont.: Dr. F. D. Adans, NMontreal, Que.: NMr. HI.

E. T. Haultaii. Craigniont, Ont.; Mr. David H. Browne,

Copper Cliff, Ont.

BOOK REVIEWS.
Bulletin No. 28 of the Institution of Iining and Metal-

lurgy, Iondon, E .C.. Eiglan.h. lias been received. It is re-

plete witi papers of interest to niiiing engiieers and

netallurgists.

Tlhe production of gas, coke. tar anîd anionia during

1903 ]ilthe United States is given in a pamphlet just

issedl by the United States Geological Survey. The

author is Edwvard W. Park.

Land Snieltiig and Retiig. with Sonie Notes on

Lead I iil.g, is the title of a work that lias been issued

froi te press of the Engineering and Mining Journal.

Nev York. It is a reprint of various articles pertaining.

especially. btîe srelti ig and refminig of lead togetlier

piti a fe papers bearing on mining of lead ore, taken

froith ae pages ot he E gineering and Mining Journal.

together pvitliothers that have appeared in the Transac-

tiogs of the i ericaui Institute of Nlining Engi eers. The

editin g lias bee m doi e by Dr. W . R. Ingalls, whose iti-

nate acquaita ce d iti thlis branch of metalltirgy, is, of

course, well kno\vli. The book w ill be found a most use-

ful work of reference by those having to do ith cither

the smîelting. refminig or mining of lead ore. The price iS

$3.00.

The following reports and catalogues have been pub-

lished by the Geological Survey silice January. ByC.-
No. 913. The Minîeral Pignients of Caada- 1B C. W.

Willniott ((pp. 39). Published February i8. 1906.
No. 914. Suppleientary List of Publicatio6s duriîg

1904 and 1905 (pp. 11). Publislhed February 20,. 1u6.
Mineral Production of Canada for 1905 (M.6).pPiib

lislhed iarcli 15, 1906.
No. 939. Preliminary Report on thle RoPslauli.sC.

mining district. By R. W. Brock (PI). 40). •Pblîslie(

June 2. 1906.
No. 923. Report on Chibougamat mining regio-l. By

A. P. Low, (pp. 61).
No. 940. Report on Grahani Island. B.C. By Dr. R. W.

Ells (pp. 46). Published July 20.
No. 888. The Geology and Petrography ofnMolt a-

maska. By G. A. Young, forming Pt. H. Annual Report.
Vol. XVI (pp. 43).

No. 955. French edition of 923 (pp. 57). p 1 1blislied

guSt 2.

No. 947. Summary Report of the Acting Director for
1905 (pP. 144). Piblished Augist 31.

N.a 9.3 Palaeozoic Fossils, Vol. Ilt.. Part IV. (andlast). BY J. l. Wliiteaves (pp. 208). Published October1o.
No. 956. Catalogue of Publications (pp. 129). Sent toprinter jue il. Signed for printing September 21. Pub-lished O ctober 12.
NO. 907. Annual Report (New Series), Vol. XIV. (pp.1193).
No. 911. Axînual Report (New Series), Vol. XV., (pp.1025).
N . 905. Cruise of the Neptunie." By A. P. Low (pI).3N5). Publislied Novefnier 19. 1906.No. 928. Section of Mines, Annual Report, 1904.The following reports are going througlh the press:No. 902. Report of Brome Mountain, Que. By J. A.D)re sse r.
No. 942. ReportOe

By J. Keele, and on the T pper Stewart River, Yukon.
No. 943. On the Peel and Wind Rivers, Yukon. By C.CaN 2selI.
No. 952. Aiual Report (Newv Series). Vol. XVI.. (pp.733).
No. 958. Annual ReportniChenîistr%. and Mineralogv.By G. C. Hoffnmann. og
No. 949. Cascade Coalfield. By D. B. Dowling.No. 961. Repris of Report on Nickel and Copper De-osits of Sudbury distrnct.Ont. By Dr. A. E. Barlow.No. 962. Reprin, of Report on the Nipissing andTimiskannng region, Ont. By Dr. A. E. Barlow.

The British Coluî-îî.Bure mes liasi
Bulletin No. 1i. 906 bureauof in
West Coast, and dith i-g the mineralclaims on the
Vancouver Island. I te vicinity of Great Central Lake.AaycouerM.l et Cwas written by the ProvincialAssayer, Mr. H~erbert Carînicllaeî The~ groups describedare those of the June, ain icha. t h esried
deposits of Qulatsn n Xreka, and the hematite ore
mont.Gegr a<l the Marbîe Quarry. Stor-
quiat Harbour, India iexas ka Sod Hes-Inrlet: Ormond, near Ctief, and Prince Group on SidneyCopper King. atilda Creek, Pete and Iron King,
Ahousat: Good Hop1, K, l 3 and Ormond No. 2, nearHett Green of Clopeu Killapa Aniericai Wonder, andSarita Group: oCayoeot Sound: Red Rover, Enterprise.
G ropMitor.scdeThe Nalithern Group: Happy Johnon Barkley Sound. In ahdiit, Gladys anîd Edith Group;district is described tion, the Great Central LakeAlberni by waggon road 12 isreacled fron the town offeet above the sea. mles long; the lake being 200The general trend of the lake is east and west, and itis about twenty-ve milest1,e la iest andwei d Atits western endtwo creeks long by a mile or so witains still farther west. w in, heading from moun-inost northierly oftese eAtrail from the lake follows theilistanlof teno mles, huntil kson a graduai ascent for a
feig t"'tan t i hevdshin a basin, shut in byfeat a tove le Great Ce l ere an elevation 1,500sea. To the south aCptra Lake, or 1,700 feet above thefroi wlicl Pours a preipitous bluff rises 2,075 feet high,barely touches the rconsiderable stream of water thatbreaking mto a mass ocks until it reaches the bottom.of te blu requis sspray in its descent. The ascentOf the bushf eqiè so,sinall bushewhichiout muscles, and the aid of thethe rock. O t Sntenaciously to the clefts inbasihecklOngate top there is a small rocky plateau, orba".endîosing a I ake abolit hafamllogyaqurewide, the elevation of alf a mile long by a quarter
sea. The n the lake being 3,350 feet above thecouver sa, ih e, situated in the heart of VaaouverItland, vth bl ow-celad mouintains rising 2,ooo fee
above it. aas d thebl e crevassed glacier of the "NinePeaks " show*n
forns a beautifulu the south i the morning sin,

B- I . scene. mrigsnBi g Interior neroup-Thclaims. viz.: Big Interior, Ns group consists of sevenDrinkwater and Nichol os. 1 to 7, and was located byr h r he ed Of Alberni. The claims are
reaclier frontbe hear of the small lake referred to. by
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following up a small second basin, about a quarter of a
mile. The head ol this second basin is hemmed in on
three sides by precipitous clifs a thousand feet high, on
which rests a snow cap, terminating in peaks which are
2,000 feet above the lake below. Practically, this entire
face, some 4,ooo feet wide by 1,ooo feet high, shows the
strong red color due to iron stain, while at the base there
are thousands of tons of the same rock which have been
mined by the action of elements. A closer examination
shows this cliff to be a granitoid rock, mineralized with
copper pyrites, pyrrhotite, and pyrite in varying propor-
tions, some zones showing strong mineralization, while in
others it is more sparse. To the west the rock assumes
a brecciated structure and has been cemented together
by a filling of calcite, with a considerable impregnation
of copper carbonates, and into this zone a tunnel has been
driven a distance of 31 feet. The ascent of the bluff is
somewhat dangerous, owing to the rather precarious foot-
hold, and the absence of vegetation, the top being reached
at an elevation of 1,375 feet above the small lake. From
the top of the bluff a snowslide was followed until a fur-
ther elevation of 500 feet was reached, at which point the
ore is uncovered, and shows the strongly mineralized
granitic mass which is seen to penetrate a nearly horizon-
tal strata of limestone, alternate bands of which continue
to the toi) of the mountain 5oo feet still higher. This
sharp ridge, with its altitude of 5,700 feet, may be con-
sidered as the backbone of Vancouver Island, shedding the
water to the south down the Alberni canal, to the north-
east down Buttle Lake and the Campbell River, and to
the west of Bear River into Clayoquot Sound.

The mineralized zone, showing in the face of the cliff
to the north of the basin, and forming the great mass of
low grade mineral on the property, is so large, so inac-
cessible, and the mineralization so scattered, that it would
be impossible to obtain anything approximating an aver-
age general sample of the exposure without the expendi-
ture of an amount of time and money not justifiable under
the circumstances. However, at the foot of the cliff, there
is a talus extending the whole length or width of the
mineralized zone, made up of material broken away from
the whole face of the zone in question. While this talus
may to a certain extent have been affected by weathering,
it still may be considered a very approximate sample of
the inaccessible cliff. Samples 'were taken from this talus,
from which it is judged that approximately the central
portion of the mineralized zone will assay from ½ to I percent. copper, with 1ý/% to 2 oz. silver per ton, and a trace
of gold. These values extend over a width of about 1,500feet, while to the right of the mineralization gradually
fades off into the country rock.

To the left of the mineralized zone is what lias been
called, for purposes of designation, the " brecciated zone."
and which is merely a continuation, to the left, of themineralized zone which has been subjected to a crushing
due to movemient and in which the interstices between thefragments of the rock have been filled with secondaryminerals, chiefly calcite, with some carbonate of copper,
forming a secondary enrichment. This secondary en-richment has taken place, as would be expected, along de-
fined channels, producing streaks of higher grade min-
eralization often forming commercial ore. eereagain,
no general sampling was Possible; although a tunnel hasbeen driven for some 31 feet into the bluff, it was found
impossible to examine the face of the cliff for 1o feet oneither side of the tunnel .mouth.

The mineralization iust described, and which forms
the great bulk of visible mineralization on the propert)
is admittedly very much diffused through the rock, and is
consequently so low grade as to be of value only if found
to be amenable to some form of concentration and of
which there seems to be a fair probabilit n, do

On the top of the mountain, is an area in which themineralization seems to be more concentrated, producing,
in places, ore of a grade to stand transportation and 1treatment charges. This higher grade ore appears to
occur along the lines of contact of alternatingbandeof
granitic rock and limestone. The extent of the lattera

deposit it was found impossible to determine, as the orewas found to be covered in most places by a heavy cap-ping of gossan, and in many places seemingly permanentsnow and ice covered up the formation. While the futureof the property is far from being proven, the very greatextent of the mineralization, with occasional concen-trations, certainly renders the proposition worthy of mostcareful investigation and prospecting.
Della and Glacier: These claims are situated on thesmall lake in the Big Interior Basin, and are owned byDrinkwater and Engvik. On the claims is a small quartzvein from 2 to 3 feet wide, mineralized chiefly with ar-senical iron. Assays of the straight ore gave the follow-ing result:Gold 512 Oz. per ton; silver, 5.2 Oz. per ton;copper, e. per cent. The vein has not yet been workedto any extent, but an attempt bas been made to extract thevalues by roasting the ore and grinding in an arastra,

which has been erected and is being run by a small watera
wheel constructed on the ground.

An examination of the different properties on the westcoast of Vancouver Island, especially those on which ex-tensive development work has been done, would point tothe following theory as to the mode of ore deposition.
The properties, with the exception of those in Quat-sno and Great Central Lake, present nearly identical con-ditions. The mineralization occurs in or close to diabasedykes. Sometimes there is sufficient quartz in the fis-sure to make a quartz vein, but more often there is anentire absence of quartz, the vein-matter being the crushedmaterial of the dyke. There appears to have been twoperiods ofhmovement, the first in which the dykes haveformed, when no mineralization took place; the secondperiod in which these dykes were scattered and twisted,when probably secondary dykes of a similar compositionto the first series were injected into the fissures found bythe movement.

A careful examination of these deposits would leadone to the conclusion that mineralization took place atthis time, not as a secondary enrichment, but as a directdeposit by ore-bearing solutions from below. The solidminerai is seen to penetrate what were originally cavities.and to follow along old slip-walls, inside of which, as arule, no minerai whatever is seen, as would be the case ifsegregation had occurred. The deposits are often brec-ciated structure, the ore enclosing fragments of the originaldyke-rock, and only occasionally is it seen forming a partof the dyke, and then it would be accounted for as form-ing part of the second upheaval when the later dykes wereformed. Mineralization is found along fractured zones
in these diabase dykes, and where these fractures con-
tained cavities for the entrance of mineral-bearing solu-
tions we now have ore-bodies, but where the ground is
tight or shows only slight movement little or no ore is
found.

Chalcopyrite froms the principal mineral of value, while
pyrrhotite is a common minerai, occurring both massive
and mixed with pyrite and chalcopyrite, but carrying little
or no value in itself. Arsenopyrite occurs in any of the
properties, and, as a rule, carries gold values.

While no geological map or extensive examination ofthis region has been made, the general country rock out-side of the mineralized zones appears to be syenite, oc-curring often as mountains of great size and connectedwith a series of feslpathic dykes which penetrate theolder rocks.

PERSONALS
Mr. A. A. Talmage has become associated with the

Pittsburg-Salt Lake Oil Company, his headquarters being
in the Chamber of Commerce Building, Los Angeles,
California.

On the evening of January 30, a supper was given to
Mr. W. A. Duif, assistant manager of the Canadian West-
nghouse Company, Limited, on account of his leaving

a Weto take te Position ofmanager of the Can-
adian Westinghouse Company's office« in Winnipeg.
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On Feb. 6,,about 6o or 70 members of the Ontario
Legislature visited the School of Mines at Kingston, going
by special train from Toronto. The School of Mines has
asked for an increased grant, and the management were
desirous that the members should see the work being
done.

Mr. Robert R. HLedley, M.E., has resigned his position
of manager of the smelter of the Hall Mining and Smelt-
ing .Company, Ltd., Nelson, B.C.

Thomas A. Nevins, head of the banking firm of
Thomas Nevins & Son, and a party of New York, Phila-
delphia and Pittsburg capitalists, have been in Cobalt in-
specting properties.

Samuel Newhouse. E. P. Earl, W. B. Tfhompson, and
Eugene Meyer, who have been inspecting the Nipissing
properties, returned to New York at the beginning of the
month.

Col. J. H. Robeson, a mining man of Denver has been
secured by President Newhouse as manager of the Nipis-
sing property.

Dr. J. J. Deadman, manager, and Fred. R. Price, sec-
retary of the Abitibi Mining Company, have been in To-
ronto.

Mr. Geo. S. Wynne has been appointed acting general
manager of the Lake Superior Corporation in place of Mr.
Sawyer, who has returned to Pittsburg.

MINING NOTES.
A French writer says :-All the known deposits of platinuin

are becoming exhausted, and the price is going up to a prohibi-
tive extent. In 1876 the metal could be bouglit for $1oo
the kilogramme. Four years later it had doubled; in
1901 it had quadrupled, and to-day the price is $1,200 per
kilogramme, or twice the price of gold. Even that is for
crude platinum. The worked metal is twice as dear
again. Considering how many industries are now abso-
lutely dependit upon platinum, the question of replacing
it by soin. eatly efficient alloy or combination is acquir-
ing vital i rtance.

NEWFOUNDLAND.

Valuable copper mines, covering an area of nearly a
square mile, and situated at St. John's, lfd.. were a few

days ago purchased from Messrs. Kawaja Bros., and the

other two shareholders, by Mr. T. H. Ryan, representing a
number of New York capitalists. The purchase price
was $75,ooo. Sir E. P. Morris, of St. John's, who repre-
sented the North Sydney shareholders, transacted the

deal. The property is said to be the most valuable of all

the many copper areas in the Ancient Colony.

NOVA SCOTIA.
The development work which has been going on at

Barrachois for the past few months has resulted in the

exposure of an eighteen foot seam of iron ore. The

operations have been carried on under the direction of

W. F. Jennison, C.E., who leased the areas some months
ago.

Samples of the ore .were sent to Sydney Mines for
analysis. The report from there was that the ore was of
an Ai quality, and suited for the purpose of mixing with
the Wabana ore in the manufacture of Bessemer pig.

QUEBEC.
Our esteemed contemporary, the Gazette of Montreal,

had an editorial on Superintendent Obalski's report for
T9 05, in its issue of January 31. Better late than never.
ý[et the readers of the Mining Review read a resume of
it in our July issue. The Gazette was more belated than
the report.

ONTARIO.
Mr. E. J. Donn lias been around Larder Lake for

years. Mr. Donn states that about 1,5oo persons are
now living around the lake, and that about 2,000 claims
have been staked.

Native silver is said to have been found forty miles up
the Montreal River., in a location about twenty miles dis-
tant from Cobalt. It is stated that, in view of this find,
the possible silver-bearing lands will be included in a
block about twenty miles square.

Mr. Aubin, M.P.P. for West Nipissing, is authority
for the statement that there is considerable activity in
copper mining arouind Sturgeon Falls. Prospectors are
going in by the dozen and ricl veins are being discovered.
A short time ago an area of some 48o acres was sold for
$300,000.

This week we are able to announce the formation of
the "Hugo Von Hagen Exploration Company," with an
authorized capitMl of tifteen million dollars, being divided
into three million shares of five dollars each, three-ffths
of which are treasury stock, says the Wabigoon Star.
This company lias secured 51 per cent. of the stock of the
Laurentian Gold Mines, Ltd., besides controlling inter-
ests in various other incorporations.

Mining Recorder Smith at Haileybury says remarkably
rich specimens have been shovn hii as coming from
Larder Lake.

Fromi what can be gathered of the district generally, it
would appear that it lholds possibilities of becoming an
important mining camp. Whether its future is good or
bad, there is no doubt but that the district will be invaded
this coming summer by a large number of prospectors.

A company has been organized to operate a mine dis-
covered some time ago along Sturgeon Lake, in the Stur-
geon Lake gold field district. The mine is reached from
St. Ignace, and is 150 miles west of Port Arthur. The
company will be known as the Douglas Mining Company,
and will have a capital of $500,ooo. The directors will be
Messrs. G. S. Gzowski, John Douglas, J. A. Gaggett, Geo.
Laird, Toronto, and James Atwood, of British Columbia.

For the year 19o6 the revenue of the Ontario Bureau
of Mines reached a total of $25o,o9o. This sum included
the first royalty ever collected by the province from those
engaged in the development of mineral deposits. This
payment, amounting to $15,000, was made by the holders
of the O'Brien mine, on a carload of ore shipped in 1905,
subject to the outcome of a lawsuit then pending. Later
the action was abandoned, and the O'Briens agreed to
pay a royalty of 25 per cent. of the value of the ores mined.
The aggregate also includes the sum of $1o8,5OO, the 1o
per cent. payment made on the acceptance of the tender
for the 'purchase of Cobalt Lake. Miners' license feesnetted the province $70,ooo.

Ini 1905, the receipts reaclhed a total of $61,56o, whilethe appropriation made by the Legislative Assembly forthe Bureau of Mines, including salaries for the staff in theoffice and in the field, and a vote of $25,ooo for work in theGillies limit, vas $86,950. The revenue thus exceeds theyear's expenditure by $163,140.

At the annual meeting of the Nancy Helen Mines Com-
pany, Messrs. W. R. Smyth, M.P.P., Wm. Black, and J. F.Black were respectively re-elected president, vice-presi-
dent and secretary-treasurer. The reports presented wereof a most satisfactory nature. Some work has beendone on the 40-acre claim in Bucke township, owned bythe company, and it gives promise of being a fine mining
property. On the company's mine in the town site of
Cobalt work has been and is being steadily continued.
This property is numbered among the shipping mines of
the district. A shaft has been sunk 82 feet and three car-
loads of ore are now awaiting shipment. A plant ard
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Westinghouse Exhibit at St. Louis.

equipment costing $20.000 is being installed, in fact, sonie

of it is already in place. Several new and most promis-
ing veins have been discovered on this property quite re-
cently, besides those now being worked. Among mining
men in the Cobalt district the company's properties stand
high and there has been considerable inquiry of late as to
whether the company will make a public issue of stock.
The company, it is said, intends to adopt this course some
time in February.

A new mining district in Northern Ontario, which
threatens to rival the far-famed Cobalt camp, is opening
up in the Sutton Bay country, situated in Harris Town-
ship, lying eight miles east and one mile north of the
town of New Liskeard. The new camp is commonly
called the Casey mountain range, and at the present time
of writing the showing prognosticates wondei-ful things
for the future of the Casey mines.

The Casey mountain region is identical with Cobalt in
formation. The same lower Huronian conglomerate
with diabase contact is found to permeate the district,
which lies on ·the edge of a swamp or the former level
of Lake Temiskainiig in pre-historic times.

The mountain range rises to a considerable altitude
and runs east one and one-half miles, and lias all been
claimed. Native leaf silver in fairly large quantities has
been found, and the two mining companies already oper-
ating are very much encouraged and expect to run into
pay ore within a short time.

The companies operating are the Cobalt Silver Cres-
cent Mining Company and the Bucknell Mining Company.
The Silver Crescent Company is in charge of Herbert
Murray, a mining engineer of large and varied experience,
whichlihas been gathered in California and at Nome,
Alaska. Mr. Murray is of a conservative temperament,
but even this trait does not prohibit him talking enthu-

siastically regarding the future of the Casey mountain
range. At present the Silver Crescent Company has
fifteen men working on the claim, busily engaged in
cross-cutting and sinking a shaft to catch several veins of
great promise. The several fissures are 4 or 5 inches
wide, and carry cobalt ore and native silver. The decom-
posed cobalt bloom on one of these veins is as fine, if not
better, than any in the Cobalt district farther south. The
Silver Crescent Company has a nicely equipped camp, and
in the early weeks of spring, machinery will be established
for working the mine. The Cobalt Silver Crescent Com-
pany has a capital of $5o,oo, divided into dollar shares,
and Pittsburg magnates are largely interested in the pro-
position.

The Bucknell Mining Company, next to the above
claim, is working twenty-five men. They are just now
erecting an engine and boiler-house, preparatory to es-
tablishing an up-to-date plant. A shaft has been sunk 40
feet on the property, and drifting from this centre 6o feet
lias transpired. The vein followed has a good showing
of smaltite, or cobalt, ore and native silver, and recent
assays promote confidence for the future in a large mea-
sure.

The Casey mountain range is two and one half miles
from White River, a waggon road making transportation
easy and quantities of wood and water abound for mining
pnrposes.

COBALT.
The last car shipped from the Foster mine will, it is said, run

over $58,ooo. "This is the richest yet shipped," says
General Manager Adler.

It is rumored on the street that the negotiations in
connection with the amalgamation of the Peterson Lake
Company and the Nova Scotia are about completed.
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The Nancy Helen Mines Company, which owns forty
acres in Bucke Township, reports that a shaft has been
sunk 82 feet, and that three car loads of ore are ready
for shipment. A plant costing $20,ooo is being installed.

The Coniagas people have commenced work on a 5x7
shaft in the Inperial Biank lot opposite the Prospect
1I otel. There is knowvn to bie under the butcher slhop to
the north an important vein of ore, and it is the intention
of the Coniagas to crossent to this.

It is reported that McKinley-Darragli-Savage has de-
clared a dividend of 2c monthly, equivalent to 24 per cent.
per annum: on its 2,500.000 shares of $1 par value. No
official announcenment of a dividend bas, however, yet
been made, and local interests say thev have not heard
of it yet, thougli the mine has made some exceedingly
rich shipments lately.

A report to Green-Meehan directors has just been re-
ceived from nMr. C. A. O'Connell, manager, in Vhich lie
gives the folloving figures: Number of days worked 53;
average number of men eimployed, 35; number of tons of
ore extracted, 47; actual cost of producing ore, $4,349.62:
actual cost of production, per ton, $92.55; estiniated value
of ore shipped, $87,340.

Word bas been received from Cobalt tlhat an effort
is being made to induce the settlers there to renove to
Upper Cobalt, on Lake Temiscaming, a distance of about
one and a lialf miles froi the present site. Tbe advan-
tages of the new situation are that the site is mucb bet-
ter, being on a gentle declivity, whiclh slopes down to the
lake. More sanitary conditions obtain, and good water
can be secured. Upper Cobalt, it is also claiied, can be
converted into a good sunimer resort.

Two shafts have been sunk on the eastern shore of
Cobalt Lake by the Cobalt Lake Mining Company and
calcite bloom bas been discovered and some free silver
obtaitned.

The draining of the lake will not be proceeded with
for some time. 'Flic town of Cobalt, it is thougbt, might
protest against the cutting off of the supply of water for
fire protection purposes.

The proposition is to enipty the lake by means of
syphons and pumping plants.

At the second annual meeting of the Silver Leaf Min-

ing Company, lheld January.30, in Toronto, the following
were elected officers and directors for the ensuing year:
President, Mr. A. G. Browning, North Bay; treasurer, Mr.
A. E. Osler, Toronto; nanaging directors, Messrs F. B.

Chapin and Frank Culver; directors, Messrs. S. C. Smoke,
Toronto; Geo. L. Walker, Boston; John R. Stanton, New
York; J. H. Rice, Houglhton, Mich.; W. S. Pickett, Michi-
gan, and Mr. Wm. D. Elwell, Boston.

Mr. E. T. Corklhill, provincial inspector of mines, To-
ronto, bas returned to Toronto from the Gillies limit,
where lie bas bad charge of the operations of the govern-
ment mining party.

He reports that work on the discovery reported some

time ago is progressing steadily at the seventy-foot level,
and that the ore body is showing up splendidly. In reply
to a question as to wbether they were shipping yet, lie
said that it had not been decided to do so yet, althougb
they had lots of rich ore on the dump ready to do so.
He states that all indications point to a great rush of pros-
pectors into the Larder Lake district, wlhen the spring
opens.

A contract was signed recently between the financial
agents of the Central Mines Company, Messrs. Thomas
Nevins & Sons, and the Traylor Engineering Company,

unider which the latter is to supply the complete equip-
ment for a loo-ton concentrator for the Cobalt-Central
properties. This will be the tirst concentrator to be
built in the Cobalt region. The crushers, rolls, rigs, con-
centrating tables, power house and elevators will be
shipped as speedily as possible. The plant will enable
the company to ship concentrates that will rmn bigh in
silver. The company will also be able by this means
to get full value for its shipments, as it will be able to
carefully sample the same and knowv the average value
before they are shipped, whbicli is not possible to do on any
shipments made from Cobalt as matters stand to-day.

R. AMeeks, in The Engineer and 'jl*ining Journal, makes
the following statenients in a write-u) of Cobalt:

It may be of interest to mention thle nal disposal of
the ore froi this district. While there are rumors of a
smelter beiig built near the mines for the treatnent Of
their ores, still, so far as can be ascertained, they are only
rumors. Experiments are being conducted at Hamilton,
Ont., whiclh are said to be siccessfil, and, moreover, it is
clained that mine-owners of Cobalt are tinancially inter-
ested in the venture. But at present all the ore is treat-
ed in three smelters, and nust be lhauled a long distance,
and at considerable cost,

Froi the correspondence which I saw at Cobalt, the
following smelter charges wvere derived: The American
Snelting & Refining Company agrees to pay for 94 per
cent. of the silver contents, and charges a flat rate of $10
per ton. The ternis are cash imnmediately after the agree-
ment of assays, and no payment is made for nickel, cobalt,
or arsenic values. lie matte coitaining the nickel and
cobalt becones the property of the sielters, and .it is
claimed that this is shipped to Saxony, Germany, for
treatment. The shipper iust also pay a sanipling charge
of from $5 to $6 per ton, and the freiglht charge, which
amounts to $10.20 per ton. This charge is divided as
follows: Froni Cobalt to North Bay, $3.20: from North
Bay to New Jersey points, $7.

The Balbacli Smelting & Refining Company of New-
ark, N.J., lias a sliding scale, as follows:

Ore containing 400 oz. silver, $6; 400-500 oz., $5; soo-
600 oz., $4; 600-700 oz., $3; 700-800 oz., $2; 8oo oz., or more,
no charge.

They agree to pay for 93 per cent. of the silver con-
tents at Nev York market prices on the day of contract,
settlement to be macle 14 days after agreement of assays,
or i per cent. less for cash. In this case, also, the ship-
per pays for sampling and freight charges as before.

Corroborated particulars relative to the charges made
by the Canadiai Copper Company, at Copper Cliff, were
not available. but they are said to be as follows: The
smelter nakes no charge for smelting or sampling, and
agrees to pay for 93 per cent. of the silver contents at
market rates, and also agrees to pay for cobalt, providing
it is n excess Of 15 per cent., and that the nickel values
are low. The freight charge. to this smelter from Cobalt
is $5.20, or practically one-half that charged to New Jer-
sey. There is, besides, a direct saving of $5 to $6 for
sanmpling, depending upon the value of the ore. In some
districts a freight and treatment charge of possibly $25
per ton would be the determining factor between profit
and loss.

BRITISH COLUMBIA.
The management of the Jumbo mine have decided to

expend $75,000 in working this property, and the mine will
be opened by a shaft of several hundred feet depth.

The total shipments of Rossland ore for 1906 were
277.361 tons, which is less than in 1905. The falling-off
is due to a strike of the employees of the Crow's Nest
Coal Company. At an estimated value of $12 a ton, the
total output is worth $3,338,332. Since 1894 the total out-
put has been 2,592,254 tons, valued at $36,728,480. The
best shippers last year were the Le Roi and Centre Star
which produced 126,396 and 114,500 tons of ore respec-
tively.



THE .CANADIAN MINING..REVIEW.67

On the White Bear mine drifting and diamond drilling

lias been done on the 8oo-foot level, and drifting and
cross-cutting has been kept up on the 700-foot level.
There bas also been drifting on the i,ooo-foot level. The

niost important tind was made on the 700-foot level, when

a shoot of ore 20 feet wide, and of good grade, was un-

covered. About i,350 tons of second-class ore lias been

run through, the plant producing 1,350 tons of concen-

trates. During the year 570 tons of raw ore were

shipped.

The reports for the year show that the Central Star

and its allied mines have much improved. The holdings

of this company were increased by the purchase of the

Idaho and the Iron Mask properties. The workings of

the Iron Mask have been connected with those of the

War Eagle and Centre Star by drifts and cross-cuts, whiîch

makes it possible to bring itS ore ont above its 45o-foot

level through the connections made between the 400-foot

level of the War Eagle and the 350-foot level of th Centre

Star. Considerable surface work bas been done on the

Centre Star, and its related properties and a large crusher

having a capacity of 1,000 tons a day, and a 700-horse

power motor have been installed. About 350 men are

employed.
On the Le Roi mine is a staff of 325 men. A cross-

cut has been driven through the dike, which runs across
the western end of this mine, and ore bodies of good
grade have been discovered on the west side of the dike.
The western section bas been opened on So, goo and 1,000

feet levels, and the workings have been extended 250 feet

west of the dike. About half the tonnage which is now

being shipped is from this portion of the mine. The

explorations at the 1.200-foot level have resulted in the

finding of a good shoot of ore, and by extending a winze

from the 1.350-foot to 1,75o-foot level, large ore bodies

have been revealed. A contract has been let to sink the

main shaft down below the i, 3 50-foot level.

The gross shipments of ore from the Le Roi-Tevo

mine were 21,ooo tons; of a gross value of $24 per ton,

and the concentration milled 10.500 tons of second-class

ore at a value of $3.50 per ton. The concentrates were

worth from $25 to $30 per ton.

COAL NOTES.
The approxiniate output and shipments for the month

of January of the Dominion Coal Company were as fol-
lows: Output, 252,108; shipments, 165.215.

One thoiisand unioni men went out on strike on Feb-

rmary 4, at No. 3 colliery of the Nova Scotia Steel Com-
pany at Sydney Mines. The men refuse to work with

non-union men, of whom there are about one hundred

enployed at the miles. The trouble, which lias been
brewing for some time, is purely between the men them-
selves. the company having absolutely nothing to do in
the matter. For some time the union men have

been trying to induce their non-union friends to join the

association, but without success. At a meeting of the

Pretoria Lodge. held on Saturday night, it was decided to
quit work on February 4, in the event of their demands

iot being acceded to. All the prominent P.W.A. offi-

cials are nîow1 on the spot. The mine lias been closed

down.
Genîeral Manager Brown. in an .interview stated that,

for lis own part. lie did not think the company would in-

terfere in the matter. The company cannot compel any
mani to join the union. They must treat all employees
alike. On the other lhand, the miners claim the company
must discharge the non-union men or close down the

Mnme.
The P.W.A. lheld a session of their lIdge froi 1.30 this

afternoon until 10 o'clock to-niglht, when the entire situa-

tion was considered.
Nothing could be learned as to the conclusion reaclhed.

as it was decided not to divtulge anything until to-morrow.
The Nova Scotia Steel Company has a large quantity

of coal banked.

THE MINING AND INDUSTRIAL SHARE
MARKET.

(Specially reported for the CANADIAN MINING REviEw by
RoBERT MEREDITH & CO., Mining Brokers,

57 St. François Xavier St., Montreal.)
Active interest in mining shares bas not yet become

evident, the market has been duil all the month for mines
as well as other securities. The monetary situation and
great congestion of general trade, is no doubt to a con-
siderable extent responsible for the condition, but there is
evidence that with the advent of spring active operations
will be commenced in many camps, and it is probable that
the production of precious nietals this year will far exceed
anîy previous one in the history of the Dominion.

In industrial shares the same condition prevails, and
while most of the companies are showing good returns
and doing a profitable business, the demand for the stocks
is limîited, and in consequence prices are irregular.

The latest quotations are as follows:-
.Bid. Asked.

Consolidated Mines ...................... 135
Cai. Gold Fields ..................... 614
Granby Consolidated.....................'39
Ranbler-Cariboo........................25
North Star ............................. . 10
M onte Christo. ......................... 2

'W hite Bear ............................. 8/2
Californiia. ............................... 4/
Virginia. ............................... . 6/2
Deer Trail................................
International Coal. ..................... 60
Sullivan . ............................... 712
Cariboo-McKininey...................... 3'/2
Denoro.................................10
Diamîond Vale Coal..................... 33
Alberta Coal and Coke................. 30
Dominion Copper....................... 6,Y
Novelty ................................. 2/2

Nipissing .............. .................. îI34
Foster....................................2/V
Silver Q ueen. ........................... 2/2
Trethewey.............................
Kerr Lake...............................414
Silver Leaf.............................. 20
Green-Meehan...........................140
Peterson Lake .......................... 50
Dominion Coal (com.).................. 612
Dominion Coal (pref.) ...............
Dominion Iron & Steel (com.).......... 21

Dominion Iron & Steel (pref.) ........ 56/2
Intercolonial Coal (com.)............
Intercolonial Coal (pref.).................
Nova Scotia Steel & Coal (com.).. ..... 69
Nova Scotia Steel & Coal (pref.)....... ...

140

74

140/2

273/2
20

3
10
6½1

8
2

63/2

9
4'/2

15

35
32

7
31/2

12

2½

17,/

202

150

51
63

214

59

70/2

INDUSTRIAL NOTES.
Messrs. F. H. Hopkins & Co., are sending out a very

artistic postcard, showing the 1907 model Ransome con-
crete mixer in operation.

The Gutta Percha and Rubber Manufacturing Com-
pany, of Toronto, Limited, state that their company is
not in any way, shape or manner, a part of, or connected
with any rubber merger or trust.

That more gold lies in the bosom of that far-north
country than lias ever been brought out of it is a fact
which the public, in its usual carelessness, seems to have
lost sight of completely. It seems to think because there's
no more mad rush, there's no more gold.

Buît there are men here and there who are not content
to let the precious metal stay up there any longer than
they can help. One of the firms actively interested is
'hlie Yiukonî Consolidated Goldfields Company, Limited.
Believiig that the best aid they can have up there is elec-
tricity. they have purchased a large supply of apparatus
fron iThe Canadian Westinghouse Company. They will
use this apparatus in dredging.
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There is no doubt that electric power will be the most
effective and least expensive in the end. And the opera-
tions of this company will be watched with interest.

The phenomenal growth of the use of concrete con-
struction during the past two years has carried with it an
equally augmented demand for finely crushed stone.

A few years ago the "screenings," a product of a stone
crushing plant of a size of Y4 in. and less, was considered
waste, while in a great many localities there is now the
greatest demand for this size of product. Finely crushed
stone is required for many purposes for which it was for-
merly considered unsuited.

In order to meet this new demand for finely crushed
stone, the Allis-Chalmers Company, represented in Can-
ada by the Allis-Chalmers-Bullock, of Montreal, has de-
signed for the Gates Rock and Ore Breaker a short type
of head and concaves, by the use of which the desired
product may be obtained. An illustrated bulletin on this
subject is now in preparation in which it is shown that the
builders have not departed from the accepted standards of
the Gates Breaker, the only changes being a simple sub-
stitution of the crushing parts. With the short head and
concaves, the head is made shorter and of larger diameter
than in the case of the standard length head.

This type of breaker has been used with excellent suc-
cess when a fine product is desired from the machine, and
when the stone fed into the breaker is of a comparatively
small size.

It has also been used to equally good advantage as a
rejection crusher when a fine product is desired and when
the stone fed in is principally slabs and spalls from a
larger machine which have been rejected by the screen.

The short head and concaves are fitted to either style
D or style K Gates Breakers. The machine may be fit-
ted with either the chilled iron head and chilled iron con-
caves, or manganese steel "gunlock" mantle and cast iron
centre and manganese steel concaves.

A new double drum electrically driven hoisting engine
built by the Lidgerwood Mfg. Company for the Inca
Mining Company, which was shipped recently, will have
to travel over an interesting and complicated route before
it reaches its destination beyond the summit of the Andes
in Peru and be set up for use.

The Santo Domingo Mines, for which the hoist is des-
tined, lie in the old dominion of the Incas in Peru and be-
hind the Lake Titacaca region where the Spanish con-
querors found such stores of precious metals.

The Santo Domingo Mines were discovered about
twelve years ago by a couple of Peruvians who had wand-
ered across the summit from Arequipa in search of placer
gold. Suddenly they discovered a vein of gold-bearing
ore where a landslide had uncovered the native rock. A
year later the property was acquired by a party of men of
Bradford, Pa., and the Inca Mining Company and the Inca
Rubber Company were formed. Besides the mining prop-
erty the Bradford men have a concession of about one mil-
lion acres of rubber producing lands which they are de-
veloping. Work on the mines was begun about eleven
years ago, and more than two and a half million dollars
worth of gold has been taken out up to this time. The
company has about thirty miles of tunnels, shafts and
drifts opened up.

The hoist which is now on its way is to be placed in
a tunnel which has been run 1,700 feet into the mountain,
cutting the vein 1,Soo feet below the outcropping, at the
top of the hill. A 500-foot-deep shaft has been sunk
from the tunnel, and the new hoist is to bring the ore
from the lower workings to the tunnel level. Accom-
panying the hoist are two 200 kilowatt General Electric
generators. These will furnish current generated from
a water power to operate the hoist, mill and other ma-
chinery of the mine. The mill contains 1o stamps, a
concentrating and a cyaniding plant. The hoist will goby steamer to the port of Mollendo. From there a rail-road will take it to Tirapata in the Lake Titicaca region.There the Inca Mining Company will receive it and carryit 150 miles over roads of its own building, to the mine.

The first part of the way for 100 miles is over a waggon
road. This reaches to the summit of the Andes at Lake
Arracoma, 16,ooo feet above the sea level. The next 50
miles is only a mule road. To make it possible to trans-
port the big hoist over this part of the route it was built
in sections, with no one piece weighing more than 300
pounds. The total weight of the hoist is 13,800 pounds.
The drums are each 48 inches in diameter with 40 inch
faces. The hoist is designed for a duty of 3,000 pounds,
to be lifted at a rate of 400 feet per minute. It is driven
by a 37 horse power induction motor of the General Elec-
tric Company's make, and operated by a 440 volt alternat-
ing current.

The power house is about a mile away from the milI.
It is intended to develop about 250 horse power at first,
and this can be doubled by adding another standpipe.
The mine lies at an elevation of 5,ooo feet above the sea.
Beyond the mine the company lias built a road about 75miles long to the Tambopata river, where it is iow put-
ting together a little steel-hulled steani boat for navi-
gating the Tambopata, Madre de Dias and Beni rivers.
At the crossing of the Irambari river the road is carried
by a wire rope suspension bridge, 320 feet long. Tele-
phone lines 250 miles long, belonging to the company,
connect the mines with the railroad and points where
work is being prosecuted.

Safety Blasting Fuse was invented in 1836 by the late
Wm. Bickford, of Cornwall, England, and the firm of
Bickford, Smith & Co., Ltd., are his successors. White
Jacket Fuse is their latest production, and takes the place
of Blue Jacket Fuse, which was introduced into South
Africa and Australia four years ago, and into Canada
quite recently by Mussens Limited. The blasting fuse,
which is ordinarily used all through the Dominion of
Canada at the present time, is white countered gutta
percha. One of the properties of gutta percha is that, on
keeping for several months, it perishes, and owing to this
property, it has always been necessary to be sure that
gutta percha fuse vas fresh from the factory, or at any
rate not more than six months old, in order that it might
be perfectly safe in wet ground. If the gutta percha bas
perished in any vay. the fuse is very likely to crack and
let damp into the povder, which would prevent the fuse
burning through to the end, which would cause one of
those misfires, which frequently lead to serions loss oflife. In the White Jacket Fuse the water-proofing is
put on twice with a special black varnish, the composi-tion of which is the property of Bickford, Smith & Co.,and which no one else bas yet been able to successfully
copy.

White Jacket Fuse will stand twenty-four hours im-mersion in water, and this is far more than is ever re-quired in practice. Instead of having to be used as soon
as possible after leaving the factory, it can be keptsforone or two years without in any way deteriorating, andis of great importance in the case of a cOmmodity likefuse, which is held in stock by dealers in different partsof the country, making it almost impossible for the cus-tomer to tell how long the stock bas been held. Besidesthese special qualities, the burning speed of the fuse isevery regular, and is guaranteed to vary less than ten percent. on either side of the standard. It also stands roughandling and rapid changes of climate and temperaturebetter than any fuse which cas ever been on the marketin Canada before.

The Hancock Cons. Copper Co., Mr. John L. Harris,
Supt., whose mines are located at Hancock, Mich., has re-cently ordered from the Sullivan Machinery Co., of Chi-cago, a hoisting engine to be used for sinking the princi-
pal sbaft and for permanent service, after the shaft iscompleted to its final depth of 4,000 feet.

This hoist will be of the first motion, heavy duty, Cor-liss type, with engines 24 in. diameter by 48 in. stroke, andtwo loose drums, 8 feet in diameter by 9 feet long, driven
by band friction clutches, and designed for hoisting inbalance. The drums will be grooved for i 1-4 in. steel
rope, and the maximum hoisting speed under full load will
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be 3,500 feet per minute. The clutches and band brakes
will be steam operated, with automatic compressed
air substitution, in case the steam pressure falls below
a given point, owing to accident or for other reasons.

This hoist will be furnished with the Sullivan patented
automatic throttle closing device and interlocking auto-
matic stop. By these contrivances, the steam will be
automatically shut off at a fixed distance from the top of
the shaft, allowing the engineer to bring the cage to a
stop at the desired point, by use of the brake. In case the
engineer, for any reason, fails to set the brakes, they will
be set automatically at the proper point, to prevent an
overwind.

Hoists of this same design have recently been fur-
nished to the Republic Iron & Steel Co., Republic, Mich.,
the Ironton and Colby Mines, Bessemer, and the Dunn
Mine, Crystal Falls, Mich.

The Silverford Cobalt Mining Company, Limited.
Capital, $200,000, divided into two hundred thousand shares
of one dollar each. Head office: Toronto, Ont. Provi-
sional directors: T. H. Barton, F. D. Byers, and O. F.
Taylor, all of Toronto, Ont.

The Jack Pot Cobalt Silver Mining Company, Limited.
Capital, $750,000, divided into seven hundred and fifty
thousand shares of one dollar each. Head office, Toronto,
Ont. Provisional directors: R. S. Gilpin, D. A. Rose and
F. T. Whittemore, all of Toronto.

Quebec Cobalt Mining Company, Limited. Capital,
$ iooo,ooo, divided into one million shares of one dollar
each. Head office, Toronto, Ont. Provisional directors:
J. E. Day, J. M. Ferguson, E. V. O'Sullivan, J. H. Hallett
and Mary Donevan, all of Toronto.

Sullivan Hoisting Engine, Ironton Mine.

MINING INCORPORATIONS.
ONTARIO.

Mines, Limited. Capital, $40,ooo, divided into four hun-
dred shares of one hundred dollars each. Head office,
Toronto, Ont. Provisional directors: W. H. Moore, Gerard
Ruel and Geo. F. MacDonnell, ail of Toronto,. Ont.

Cobalt Gem Mining Company, Limited. Capital, $i,oo,-
ooo, divided into one million shares of one dollar each.
Head office, Toronto, Ont. Provisional directors: J. E.
Day, J. M. Ferguson. E. V. O'Sullivan and Mary Donevan,
ail of Toronto.

Silver Horse Shoe Cobalt Mining Company, Limited.
Capital, $40,ooo, divided into forty thousand shares of one
dollar each. Head office, Toronto, Ont. Provisional
directors: Jos. Brown, Neil Sinclair and A. M. Harley, ail
of Toronto, Ont.

Kennedy Cobalt, Limited. Capital, $i,ooo,ooo, divided
into one million shares of one dollar each. Head office:
Toronto, Ont. Provisional directors: W. H. Jackson and
J. A. Morden, of Toronto, Ont., and David Kennedy, of
Toronto Junction, Ont.

I)luth Cobalt Nlining Company, Limited. Head office:
iaileybury, Ont. Capital, $500,ooo, divided into five
hundred thoisaind shares of one dollar each. « Provisional
directors: J. F. Gillies and J. F. Hope, of Toronto, and
John Mackay, of Sault Ste. Marie. Ont.

The Cobalt Mutual Mines Company, Limited. Capital,
$Ioo,ooo, divided into one hundred thousand shares of one
dollar each. Ilead office, Hlaileybury, Ont. Provisional
directors: Arthur G. Slaglit, Hulgh LeRoy Slaght and W.n
lenry Phelaii, all of Hlaileybury, Ont.

Montreal Cobalt Pover Company, Limited. Capital,
$1,000,ooo, divided into ten thousand shares of one hun-
dred dollars each. lead office: Toronto, Ont. Provisional
<irectors: J. 'W. Bain, G. B. Strathy, R. R. Perry, L. C.
Todd, and J. E. Riley, all of Toronto, Ont.

Cobalt Mines Syndicate, Limited. Capital, $1oo,ooo,
divided into one hundred thousand shares of one dollar
each. Head office, Toronto, Ont. Provisional directors,
J. E. Day, John M. Ferguson, E. V. O'Sullivan, James H.
HIallett and 'Mary Donevan, all of Toronto.
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London-Cobalt Niining Corporation, Limited. Capital,
$2,000,000, divided into two million shares of one dollar
each. Ilead office: Toronto, Ont. Provisional direc-
tors: Geo. Stevenson, F. H. Potts, J. W. McDonald, E.
Gillis, and Eva Lena Bradley, all of Toronto.

The Cobalt Ore Sampling Company, Limited. Hlead
office: Cobalt, Ont. Capital, $100,ooo, divided into one
hundred thousand shares of one dollar each. Provisional
directors: W. H. Fletcher, G. W. Parker, C. H. Moore,
G. A. Woodward and George Ross, all of Cobalt, Ont.

Independence Cobalt Silver Mines Company, Limited.
Capital. $1,ooo,ooo, divided into one million shares of one
dollar each. Head office, Toronto, Ont. Provisional
directors: W. M. Williams, Joplin, Missouri: C. E. Mabon,
of Lewiston. New York, and C. E. Loomis, of Attica. N.Y.

The Sharpe Lake Cobalt Silver Mining Company,
Limited. Capital. $1,000,ooo, divided into one million
shares of one dollar each. Head oftice, Ottawa. Ont. Pro-
visional directors: J. E. Mlurphy, V. Abbott, of Cobalt,
Ont., and W. R. Bradbury. W. E. Matthews and R. G.
Code, of Ottawa, Ont.

The Bucke Silver and Cobalt Mining Company, Limit-
ed Capital, $300,000, divided into three hundred thotusand
shares of one dollar each. Ilead office: Ottawa, Ont.
Provisional directors: F. A. Ileney, Nepean, Ont.; H.
Hopp, E. L. Horwood, T. A. Beament and John L. Mac-
Laren, all of Ottawa, Canada.

The Cobalt and Larder Lake Gold Mining Company,
Limited. Capital, $300,ooo, divided into three hundred
thousane shares of one dollar each. Head office: New
Liskeard, Ont. Provisional directors: Geo. C. Legge,
Norman Binghanm Strong, W. J. Egan, J. J. Kelly, and
H. D. Graham, all of Haileybury, Ont.

The Youngstown-Cobalt Silver Mining Company, Lim-
ited. Capital $1,oooooo, divided into one million shares
of one dollar eaci. Ilead office: Cobalt, Ont. Provi-
sional directors: Geo. Albert Baker, Youngstown, Ohio;
Walter A. Sadler, and D. H. Granville, of Cobalt. Ont.,
and G. W. P. Hood, of Toronto Junction, Ont.

The Casey Mountain Cobalt Mining and Development
Company, Limited. Capital, $250.000, divided into two
lhundred and fifty thonsand shares of one dollar each.
Head office, laileybury. Ont. Provisional directors: R.
B. Fergusson. R. G. Williamson, Geo. A. Pollard, David
A. Reid, all of Regina, Saskatchewan, and David William-
son, of Haileybury. Ont.

BRITISH COLUMBIA.

The Bay Gold Mining Companiy, Limîited. Capital,
$200,000, divided into two hundred tho)usand shares of one
dollar each. Office in Yale District, B.C.

The Old Dominion Copper Development Syndicate,
Limited. Capital, $35,000. divided into tliirty-five thousand
shares of one dollar each. Office, Kamloops, Yale District,
B.C.

CATALOGUES.
Tlie Atlas Engine Works, of Indianapolis.

Bulletin No. 134, showing the varions engines
manufactured by the Atlas Engine Works.
quarters of the company are at Indianapolis.

have issued
and boilers
The liead-

Catalogue A describes the Butters Patent Filter. TIhis
vill thoroughly filter and wash slime at a minimum cost.

and wili handle slimes that cannot be treated by any other
method. The sales agents are The Blaisdell Company of
Los Angeles, Cal.

" Everlasting. is the title of Catalogue No. 16, issued
by Wendell & MacDuffie, 26 Cortlandt street, New York.
This tirni makes asbestos shingles, slates and sheathing,
made wholly of mineral libre, asbestos, and the best Port-
land cement ())tainable.

Telie Report of the kard of Trustees and of the State
Mineral<gist, California State Mining Bureau, have been
issued to) cover the liscal year endinîg January 30th, 1906.

hlie total value (of the minîeral produlctioi of California
during tlat period was $4,3069,227.

A Wciful article in a prospecting outtit is a No. 10
forgc : leight 31 mches, width, 18 x 18 inches., weight, 125
ll). They claim that if onle of these forges should fall 20
fect its appearance might be spoiled, but it would be ready
for busNeIls. Mussens Limited keep thiem in stock.

Miusscns Limi1Ite(l send us a pamphlet descriptive of
the ReadMig AIultiple Gear Chain Hoist, capable of hand-
ling weights of froni 1,000 to 40,000 Ibs. Also some de-
scriptions of hoisting niachines manufactured by Marsh &

enthorn, of felleveille, Olt., for wîich lîMussens Liinted
are the agents.

'lhe Suillivan Diamond Core Drills arc known the
w oveX(r-, thouglh sonmeý interesting details may be gained,
ee by experienced men, from Catalogue No. 5, is.sued by
the Sullivan Machinery Company. Railway Exchange
lIdg., Clicago. It leaves very little to be said about the
Sullivan lDiamond Drill.

'Tlie I fathorn Works of the Vestern E1lectric Company
are adequately described in a well illustrated pamphlet
issued by that company. A map showing the positions of
the different branches of the Western Electric Company,
may be found useful by those wishing to procure electrical
apparatiis and supplies.

Catalogue No. i. issued by the C. L. Hatlhaway Rock
Crusher Company, Denver. Col., is descriptive of the
Gyratory Rock and Ore Crusher manufactured by that
firn. Every ipart of the crusher is shown, and a very fulli
description of its nechanism, and the mechanical prin-
ciples involved is included.

The Diamond DrilI and its Work " is tlhe title of Cat-
alogue No. 26, issued by the Ainerican Diamond Rock
Drill Company, 95 Liberty street, New York City. Any-
one having drilling to do wotild do well to procure a copy
of tins pamphlet before deciding whlere to order. Several
of these drills are ini use im the regions abolit Cobalt and
Sudbury.

"Vestinghouse Motor Applications this month treats
of A.1.C. Disk Fans. ihe introductionî to this pamphlet
states that ventilation is a subject that can never receive
too careful consideration-a statenent with which our
readers well agree 111ost thorouiglly. Westinghouse motors
fromu .25 to 2.85 h.P. are slitable for driving fans 18 inches
to 6o imches in diameter. The Canadian Westinghouse
Company will be pleased to send this pamphlet to all en-
enquirers.

\\cstînghjou"e l Notor Applications, is the name of alittle booklet issued by the Westinghouse Electric Manu-facturing Company of Chicago, represented in Canada bythe Canadian Westinghouse Company, Limited, whose
general offices and works are at Hamilton, Ont., with
branches in Toronto, Vancouver, WX'innipeg. Montreal and
Halifax. This publication deals witli the ise of the small
powerV motor for blacksmiths and blowers. Small motor
powers are to-day replacing hand drive with even greater
success than has been attendant upon the replacement of
other forms of powXer drive by the larger types of motors.
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PROVINEOF QUEBEC
The Attention of Miners and Capitalists in the United States

and in Europe is invited to the

REA MINERATERRITORY
Open for Investment in the Province of Quebec.

Gold, Silver, Copper, Iron, Asbestos, Mica, Plumbago,
Chromic Iron, Galena, Etc.

Phosphate,

ORNAMENTAL AND STRUCTURAL MATERIALS IN ABUNDANT VARIETY.

The Mining Law gives absolute security to Title, and has been specially
framed for the encouragement of Mining.

Al mines belong to the government of the Province on all
unsold lands and on all those sold since the 24th of July, 1880,
but gold and silver are always reserved, whatever may be the
date when the land was sold, unless it be otherwise mentioned
in the patent.

The government grants PROSPECTING LICENSES for
lands on which the mines belong to it, giving the holders of such
licenses the first right to purchase the mines. In the case of
lands where the surface alone is sold, the owner of the surface
may be expropriated if he refuses an amicable settlement.

The price of prospecting licenses is $5.oo per ioo acres on
surveyed lands and per square mile on unsurveyed lands. If
the surface has already been sold, the price is only $2.oo. They
are valid for three months and are renewable at the discretion
of the Minister.

When mines are discovered, they can be bought or leased
fron the governrment. The purchase price is as follows:

Mining for superior metals on lands situate more than 12
miles from a railway in operation, $5.oo per acre, and on lands
situate less than 12 miles fron such a railway, $10.oo per acre ;

Mining for inferior metals-the price and the area of the
concessions are fixed by the Lieutenant-Governor in council.

The words " superior metals1" include the ores of gold,
silver, lead, copper, nickel and also graphite, asbestos and
phosphate of lime ; and the words "inferior metals " mean and
include all the minerals and ores not included in the foregoing
definition and which are of appreciable value.

MINING CONCESSIONS are sold in entire lots in surveyed
townships or in blocks of not less than Too acres in unsurveyed
territories.

Patents are obtained subject to the following conditions:
The full price must be paid in cash: specimens must be produced

and accompanied by an affidavit ; a survey at the cost of the
applicant must be made on unsurveyed lands; work nust be
bona fide begun within the two years.

Mining licenses giving the right to work the mine and
dispose of its products, are granted on payment of a fee of $5.oo
and a rent of $r.oo per acre per annum. Such licenses are valid
for one year and are renewable on payment of the fee and of the
sane rent. They mnay cover from 1 to 200 acres for one and
the same person and must be marked out on the ground by
posts. The description or designation must, however, be made
to the satisfaction of the Minister.

Persons working mines must send in yearly reports of their
operations to the government.

The attention of the public is specially called to the new
territory north of the height of land towards James Bay, which
comprises an important mineral belt in which remarkable dis-
coveries of minerals have already been made and through which
the New Grand Trunk Pacific Railway will run.

The government has made special arrangements with Mr.
Milton L. Hersey, 171 St. James Street, Montreal, for the assay
and analysis of minerals at very reduced rates for the benefit
of miners and prospectors in the Province of Quebec. Tariffs
of assays can be obtained on application to him.

The Bureau of Mines at Quebec, under the direction of the
Superintendent of Mines, will give all the information asked for
in connection with the mines of the Province of Quebec and
will supply maps, pamphlets, copies of the law, tariff of assays,
etc., to all who apply for same.

Applications should be addressed to:

THE HON. MINISTER OF COLONIZATION, MINES & FISHERIES,
BUILDINGS, QUEBEC
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Ontario's

MINING
LANDS

TfHE Crown domain of the Province of Ontario contains an area
of over ioo,ooo,ooo acres, a large part of which is comprised
in geological formations known to carry valuable minerals and

extending northward from the great lakes and westward from the
Ottawa river to the Manitoba boundary.

Iron in large bodies of magnetite and hematite; copper in
sulphide and native form ; gold, mostly in free milling quartz; silver,
native and sulphides ; zincblendes, galena, pyrites, mica graphite,
talc, marl, brick clay, building stones of all kinds and other useful
minerals have been found in many places and are being worked at
the present time.

In the famous Sudbury region Ontario possesses one of the two
sources of the world's supply of nickel, and the known deposits of
this metal are very large. Recent discoveries of corundum in East-
ern Ontario are believed to be the most extensive in existence.

The output of iron, copper and nickel in 1903 was much beyond
that of any previous year, and large developments in these industries
are now going on.

In the older parts of the Province salt, petroleum and natural
gas are important products.

The mining laws of Ontario are liberal, and the prices of mineral
lands low. Title by freehold or lease, on working conditions for
seven years. There are no royalties.

The climate is unsurpassed, wood and water are plentiful, and
in the summer season the prospector can go almost anywhere in a
canoe.

The Canadian Pacific Railway runs through the entire mineral
belt.

For reports of the Bureau of Mines, maps, mining laws, etc.,

HON. FRANK COCHRANE,
Commissioner of Lands and Mines.

or

THOS. W. GIBSON,
Director Bureau of Mines,

Toronto, Ontario.

THE CANADIAN MINING REVIEW.xxiv



P=OVINOE 0F NOVA SOOTIA

Leases for Mines of Gold, Silver
Coal, Iron, Copper, Lead, Tin
I=REOUOUS STONEs

TITLES GIVEN DIRECT PROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

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

THE HON. W. T. PIPES
Commissioner Public Works and Mines, HALIFAX, NOVA SCOTIA.

MW Portland Cements--W. MCNALLY &CuFireDBrick:
Contractors', Builders' and Mining Supplies

iO-y ¡""=E".Al... LFire Clay Goods of all kinds

THOMAS FIRTH & SONS
LIM ITED

"Speedicut" High Speed Steel,
s u E S o R i E Tool Steel, Axe Steel, Saw Steel, Files, Etc.

A LARGE STOCK CARRIED.

NOW I Office 6o, Warehouse 51 St. Patrick Street, Montreul.

THE CANADIAN MINING REVIEW MONTREAL STEEL WORKS, Ltd.
will be more interesting than AGENTS FOR CANADA

ever this year. T. A. MORRISON & CO.
No. 200 St. James St., Montreal.

Contractors' Plant, New and Second-hand.

Champion Steel jaw Stone Crushers, ail sizes.
Sturtevant Roll Jaw and Rotary Fine Crushers.COME TO HEADQUARTERS Balanced and Centrifugal Rolls, Emery Mills.
Steam Road Rollers, Boilers and Engines.

e Cthe lmist or Assayer requires -Rock Drils, Concrete Stone.
Bridge and Building Limestone, Bricks, etc., etc.

CIEMICALS
GL.A SSW A R

A =I="A RA TU S
Send for Catalogue,

The Chemiste and Surgeons
Supply Co. Ltd.a2 .. Qf.Avnu

CORRUGATED
VVRI«TF- FOR PRICES

METALLIC ROOFING C?L 1 M 1 F-- M.
«roRON-rcD CANADA.
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STEELSHADFIELD'SFD .SHEFFIELD
Heclon Rock and Ore Breaker

HADFIELD AND JACK'S PATENT

The only Perfect Gyratory Stone-Crusher
THE PARTS THAT ARE SUBJECT TO EXCESSIVE WEAR ARE MADE OF

ladfield'sPatent "Era" Manganese Steel
WE MANUFACTURE JAW BREAKERS, CRUSHING ROLLS,
ELEVATORS, BIN GATES, AND GOLD MINING REQUISITES.

Sole Representatives of the Hadfield Steel Foundry Company, Ltd., Sheffield, for Canada.
PEACOCK BROTHERS, Canada Life Building - MONTREAL

M. BEATTY & SONS, LIMITED
WELLAND, ON"1rARIO

MANUFACTURERS 0F

DREDGES
DERRICKS
MINE HOISTS
CENTRIFUGAL PUMPS

for SAND and WATER

E. Leonard & Sons, Montreal,

DITCHERS
STEAM SHOVELS
HOISTING ENGINES
SUBMARINE ROCK

DRILLING MACHINERY
STONE DERRICKS CLAM-SHELL BUCKETS
STEEL SKIPS COAL AND CONCRETE TUBS

AND OTHER CONTRACTORS' MACHINERY

AGENTS:
Que., and St. John, N.B. The Stuart Machinery Co., Winnipeg, Man.

The Wm. Hanilton Mfg. Co., Vancouver, B.C.

NICKEL
THE CANADIAN COPPER COMPANY.

NICKEL FOR NICKEL STEEL,
THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES
General Offices: 43 Exchange Place, NEW YORK.
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CONTRACTORS TO H. M. GOVERNMENT

ALLAN, WHYTE & Cou
CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland
MANUFACTURERS OF

WIRE ROPES For Collieries, Mines,
Aerial Tramways

Transmission of Power, Logging and general Hauling and Hoisting Purposes.
Wire specially selected for own exclusive use.
We have made many records with our Winding, Haulage and Crane Ropes.

Illustration of Winding Rope, 240 fms. long x 3'% circ. Galvanized Special linproved Patent Steel. Compound Make, supplied to Kenneil Collieries,

B'ness, Scot., which gave a record life of 6 years and 2 nionths. Showing condition when taken off.

TELEGRAMS-"Ropery Ruthergien." A B 0, A I and Lieber's Codes used.

AGENTS IN CANADA:

Wm. Stairs, Son & Morrow, Ltd., Halifax, N.S. Drummond, McCali & Co., Montreal.

W. H. Thorne & Co., Ltd., saint John, N.B. John Burns, Vancouver, B.c.

DRUMMOND, McCALL & CD.
IRON, STEEL AND CENERAL METAL MERCHANTS

General Sales Agents

Algoma Steel Co., Ltd., Sault Ste. Marie,
And Importers of

Beams, Channels, Angles and other Structural Material,
Steel Plates-Tank, Boiler and Firebox Quality.

Cold Rolled Steel Shafting.
Mild Steel Bars-ail diameters.

Wire Rope. Snow Steam Pumps. Tool Steel.
COMPLETE STOCK KEPT IN MONTREAL.

General Offices: CANADA LIFE BUILDING, - - Montreal.

MONTREAL PIPE FOUNORY Co., imited
MANUFACTURERS OF

CAST IRON RI F=WATER and GAS
and other Water Works Supolies.

"LUDLOW" VALVES AND HYDRANTS.

General Offices,: Canada Life Building - - Montreal.

FIG IRON
" C.I.F." Charcoal Pig Iron, also
"M dand " Foundry Coke Pig Iron

MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
Plants at RIADNOR FORGES, Que., and MIDLAND, Ont.

General Offices: Canada Life Building - - Montreal.
GEO. E. DRUMMOND, Managing Direetor and Treasurer.

1



HOISTINO ENQINES
ALL SIZES AND CAPACITIES

F0R

MINES, SHIPS, COAL WHARVES, DOCKS
9 QUARRYMEN, CONTRACTORS, BRIDGE BUILDERS

RAILROAD, DOCK, SUBWAY CONSTRUCTION
DREDGIN0, LOGOINO, HAULINC, ERECTINC, DRIVINC

ELECTRIC HOISTS BELT HOISTS
PROMPT SHIPMENT

WIREA
ROPE

FOR:

COLLIERIES, MINES
GUYS
AERIAL TRAMWAYS
HOISTINC, HAULACE
TRANSMISSION
AND FOR ALL
CLASSES OF SERVICE

IN STOCK

Successors to the late JAMES COOPER IVIONU''FEAL


