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TWENTY-FIR$T YEAR OF PUBLICATION

VoL XXII-No. IX.
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OTTAWA, SEPTEMBER 30th, 1903. Vol. XXII-No. IX.

..RlUBBER OOBS FOR IIX PURPOSES..
Steam and Air Hose, Rubber Bumpers and Springs, Fire Hose,

Pulley Covering, Rubber Clothing and Boots.
.. MANUFACTURED BY..

THE UTTA PERCHA & RUBBER F. 1C0. OF TORONTO, Limited

IIDGERWOOD ENG
SPECIALLY BUILT TO MEET THE VARIOUS REQUIREMENTS

IN MINES AND QUARRIES FOR

HOISTINC OR

'sS

'WiNDINC
AND ALSO IN THE EQUIPPING OF

Locke-Miller System of Cableways
MANUFACTURED IN CANADA BY

THE JAMES COOPER.MANFG. 00. .imited
299 St. emos Street, lMONTREAL.

Brenobe-HALWAX, 124 Hoils St. RAT PORTAGE, olo Dlmond Drii Co. ROSSLAND, P.O. Building.

CANAD IAN ANcriC
. SHERBRQ0KE, QUE. •

BRANCH OFFICES IN
MONTREAL,0u, E.TORONTO,0wm.HAUIFAX,N $ý

VANCOUV ERB.C E,

mm



ifRIED.' KRUPP AKTIENGESELLSCHAFT ORUSONERKI
Magceburg-EBucka (Germrnny)

MINING MACHINERY
ORE ORUSHINC: AMALCAMATION :
S Breakers:of:specia.l-: . . cnstc- Amalgamation Tables d Pans, Larslo's Gold
tion, Roller Mill*, Oh l.Millà . Amalgamators, Settiers, etc.

BALL MILLS SEPARATION and CONCENTRATION:

.for dry and wet crushing, more thai ,o at Separators, Exhaustors, Hydraulic Classifier.,

work. Percussion Tables, Jiggers, Rotating Round
STAMP BATTERIES Tables.

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

Complete Gold Ore Dressing Plant
t. For treating by the Wet Method with Stamp Batteries, Amalgamation and Coacentration.

b. For Dry Crushing by Bail Mils Dust Extraction, and Lesching.

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

For Canada: JAS. W. PYKE & Co.,1erchants Bank Building, MONTREAL.
For the United States: THOS. PROSSER & SON, 15 Gold Street, NEW YORE.
For Mexico: PABLO BERGNER, Apartado 549, MEXICO.
For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 1oS2, JOHANNESBURG, SAR.

JOHN J.GOARTSHORE, 83 Front Street West
Opposite Queen's Hotel TORONTO, ONT.

NEW AND SECOND HAND
For Railways, Trrarmways, Etc.'

The Wm.iHamiltonig.Co.Lifmitod
PETERBOROUGH, ONT.

BUILDERS OF

The Samson Turbzne
Upright and horizontal. For all heads,

Especially adapted to driving

MININU and ELECTRIC POWER PLANTS
Unequalled for power, speed, efficiency and regulation.

We also manufacture the Cascade wheel, fôr high heads ;

and are builders of a completie line of mining machinery.

Il

Write for our Catalogues.



Baldwin Locomotive Works
Burnham, Williams & Co., Philadelphia, Pa., U. S. A

Steam

Compressed Air
and

Electric

Baldwin Compressed Air Mine Locomotive

L__-_F OR

LOCOmOtives Mines and Furnaces

F-z

Sole Reprenentative of the Hadfie'd Steel
Foundpry Co., Ltd, Shoffleld, foi, Canada PEACOCK BROTHERS,

c)z
mz

C)m
Canada Life Building, MONTREAL.

THOS. FIRTH & SONS, Ltd., Sheffield,
Tool Steel and Rock Drill

AL-WAYS CARRIiED IN STOCK<. U TP

SIIOS duIIDIES§ THMFRH 8SNSÉH I L L ST EE L
* . e

H. W. DeCOURTENAY
t arici S McGILL. STREET

&

cils, ilPFETS, lissES ll
SIELLS, CIUSIER PFTESe

cCO-

Steel

M__ON TREAL..Agents for Canada,
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ii THE CANADIAN MINING REVIEW.

ALLIS-CIIALMURS
SUCCESSOR TO

E EDWARD P. ALLIS CO., FRASER & CHALMERS, GATES IRON WORK, 'DICK
jigLWAUKEg, Wis, CHICAGO, ILL. CCAG0, ILL, S

SON

CO.*
X'F'o CO.,

TON, PA.

WE ARE EXTENSIVE BUILDERS OF

SMELTING MACHINBRY
We illustrate herewith a 42 inch

by 120 inch steel water jacketed
copper smelting furnace which em-
bodies all the latest improvements
in copper smelting.

This furnace was built by us
for the Tyee Copper Company,

Ladysmith, B. C. It has extraor-
dinarily large capacity, and is giv-
ing excellent satisfaction.

We have the largest and best
equipped shops in the world de-
voted to the manufacture of copper
and lead smelting plants.

We build copper and lead smelt-
ing plants, copper converters, water

jackets, hydraulic accumulators,
hydraulic cars, slag pots, etc.

SOLE BUILDERS OF

REYNOLDS
BLOWING ENGINES

FOR ALL

METALLURGICAL PURPOSES
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ALLIS -CIHALMURS CO.
SUCCESSOR TO

,rH£;EDWARD P. ALLIS CO., FRASER & CHALMERS, GATES IRON WORKS, DICKSON M'F'G co.,
mU,WAUE, WI$, C ACÂGO, ILL. CHICAGO, ILL SCRANTON, PA

MINING
BUILDERS 0F

MACHINERY
SINGLE and DOUBL

GEARED

H oisting
Engines

Duplex Slide Valve Cylinders

Capacity:
Ore to Five Tons Load

SINGLE DRUM GEARED HIOISTING ENGINE

The clutch, which is of the band friction type, consists of a steel band lined with soft wood blocks, and is tightened
around a ring on the drum head. This is the only satisfactory friction clutch for hoisting work.

These hoisting engines are complete with brake, bed-plate, steam pipe, throttle valve, oilers, wrenches, packing
and foundation bolts and drawings.

Immediate delivery for smaller sizes of single drum reversing engines.

WE ARE THE MOST EXTENSIVE MANUFACTURERS OF LARGE GEARED
AND DIRECT-ACTING HOISTING ENGINES
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MANUFACTURERS 0F

AIR COMPRESSORS

.NADIANRANDDRIL

MFrEmSTE RN BRANCHES H EAD D-FF-l r. E WC R l(S. WESTERNBRAN:HES
MONTREALQUE. RIISSLAND,8.1.
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THE CANADIAN MINING REVIEW.

THE BENNET FUSE
C row n EBra ncd

The Popular Fuse Throughout the Dominion
SOL.E MANUFACTURERS

WM. BENNETT SONS & Co.
ROSKEAR SAFETY FUSE WORKS

Camborne, Cornwall, EngLand.
AGENTS IN CANADA :

J. H. ASHDOWN, Winnipeg, Man.
CAVERHILL, LEARMONT & CO., St. Peters St., Montreal.

MECHANICS SUPPLY CO., Quebec.
WM. STAIRS, SON & MORROW, Halifax, N.S.

ROWLAND MACHIN, Ceneral Agent, Yates Street, Victoria, B.C.

IMPROVED
On a PATENT PNEUMATII and SELF-

ACTINC PRINCIPLE,
IN GLASS

NEEDLE LUBRICA TORS.

IMPROVED STEAI TUBE ULEANER.

THE CLEANER THAT CLEANS CLEAN.

No Moisture. No Scale.

WRITE FOR PRICES TO

THE HAMILTON BRASS
MFG. Co., Limited.

HAMILTON. ONT.

INSTRUCTIONS for FITTING and ADVANTAGES

The Lubricators being carefully fitted by enlarging the oil hole to fit
the pT Lg part of stopper, or otherwise by reducing the plugs to fit exist-
ing oil holes, the :ieedle mnust be perfectly round, smooth and clean, so
as to vork freely in the tube, the flattened end reaching about half-way
up the inside of Lubricator, while the other end rests on the shaft or
axle, wi1 produce the following results, viz.

ist.-Free working of the machinery by perfect lubrication.

2nd.-A saving of more than 75 per cent. in oil.

3rd.-Corresponding economy in steam-power and coals.

4 th.-Cleanliness, and consequent saving in labor, engineers'
stores, etc.

ALL OUR LUBRICATORS ARE FITTED WITH BRASS TUBES.

Saves Cost Quickly.
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I

NGERSOLL -SERQEANT
MACHINERY

Rock

Drills
Unexcelled for work and
owing to construction
the economy in repairs
will save first cost . ...

Air Compressors
In all styles to meet the
requirements of any dutles.

MADE IN CANADA.

THE JAMES COOPER MANFG. CO. LIMITED
299 St. James Street

MONTREAL.

a;

BRANCHES-Halifax, N.S. Rat Portage, Ont. Rossland, E C.

I

il

I
I

il

1
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WALKER
AIR

BROTHERS
WIGAN, ENGLAND

COMPRESSORS
AGGREGATE POWER AT WORK, ABOUT 550 IN NUMBER, EXCEEDS 250,000 H. P.

WALKER BROTHERS HAVE RE-MODELLED OVER 100 AIR COMPRESSORS
ORIGINALLY CONSTRUOTED BY OTHER MAKERS.

RIO TINTO COMPANY
We have received permission to state that tests made by the officials of the "RIO TINTO COMPANY"during the working of our COMPOUND, CONDENSING, TWO-STAGE, AIR COMPRESSORS at their MINESUn SPAIN, showed that the Coal Consumption was 1.54 Ibs. of Welsh Coal per Indicated Horse Powerper hour. Also that the working of the Compressors was most satisfactory.

THE BLACKWALL TUNNEL
er the construction of the Tunnel, Six Air-Compressing Engines were erected. The largest Two Pairs of Compound Engines, weie supplied by na.

Messrs. S. PEARSON & SON, the Contractors for the construction of the Tunnel, have kindly written to us, as below,with reference to the quality and working of our Machinery :
. PEARSON & SON, CONTRACTORS. 

BLACKwALL TUNNEL. WORxs, EAST GREENwICK, S.EMESSRS. WALKER BROTHERS, PAGEPIELD IRONWORKS, WIGAN. May xath, 5897.
DECAR SIRS,-We are pleased ta confirm what we told you verbally the other day, vis: that we consider the Air Cylinders and Valves of your Compressors rtob.the best for suchwork as we have been carrying out an the above Contract.
On. of youP Engins RI fOP almogt a ygag without .opplng, and it gives us great pleasure ta thus testify to the go qualities of the plant whichw. pErchased fro Byo R,' We are, Dear Snd, Yours aithfully. (Signed)pro S. PEASON & SON, E. W A. MInL

RepresentativePEACOCK BROTHER S for Canada.. 44 Canada Life Building, MONTREAL
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J. Bertram & Sons
Canada Tool Works,

DLJNDAS, OT
uliders of iCon

... WORK[NG MACHINERY
... MIN....

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

CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE TUE LARSEST IN OANADA.
Oui iNS or

MACHINE ToOLS
WILL SUPPLY A SHOP COMPILTo.

MONTRRAL 21
.. STORE:32 St. JAMES STREET.

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

Pul larafteu hobtalad at the Abova Addram . WB*a if r

LONDON NEW YORE MM

J. BASZANGER & CO.
108 FULTON ST., NEW YORK, N.Y., U.S.A.

IMPORTERS OF

CARBONS (BLACK DIAMONDS)

ANDi BORIZ
For Diamond Drills and ail Mechanical Purposes.

Finest Quality and Shapes at Lowest Prices.

WORN OUT CARBONS AND FRAGMENTS BOUGHT.

D 0

I

S

)IA

TAI

OND DRILLS
They remove solid cores through rock.

They furnish the cheapest-known method of prospecting.

The capacity of our Drills is from 350 feet to 6000 feet.

SEND FOR OUR DIAMOND DRILL CATALOGUE.

IDARD DIAMONO DRILL
1644 MONADNOCK BLOCK, CHICACO, U. S. A.

I.
I
I
I
I

Go.i
I
I

N------
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NOVA SCOTIA STEEL & GOAL (O.Ltd.
PRwOPMITOItS, XINELS IAND

..Sydney Yines Bitlminous Coal..
!Uezce11oe Fuel for Steamships and Locomotives, Manufactories, Rolling

Mille, Forgez, Glass Works, Brick ana Lime Burng, Coke, Gas
Works, and for the Manfacture of Steel, Iron, Etc.

COLLIERIES AT SYDNEY MINES, CAPE BRETON.

MANUFACTURERS OF

HAMMERED AND' ROLLED STEEL
FOR MINING PURPOSES

Pit Rails, Tee Rails, EdIge Raits, Fish Plates, Bevelled Steel Screen Brs, Forged'"Steet
Stamper Shoes and Dies, Blued Machinery Steel ;/' to'< Diameter, Steel Tub Axles

Cut to Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick Steel, Draw
Bar Steel, Forging of all kinds, Bright Compressed Shafting 8' to 5"

true to ,'.* part of One Inch.

A FuH Stock of MILD FLAT, RIVET-ROUND and ANGLE STEELS Always on Hand,
Special Attention Paid to Miners' Requirementis.

CORRESPONDENCE SOLICITED.

8teel Works and Head Office : NEW (LASGOW, N.S.
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DEEP DRILLING
makes economical mining and the deepest
hole can be drilled at the smallest eost by a

DIAMOND
ROCK DRILL
It can eut through 2,500 feet of solid rock in a
vertical line. It brings up solid cylinders of
rock, showing formation and character.

Made in all capacities, for Hand or
Horse-power, Steam or Compres-
sed Air-mounted or unmounted.

You will find lots of
information in our
new catalogue-
may we send it?

American Diamond Rock Drill Co.
95 Liberty St., NEW YORK CITY, U.S.A.

Cable Address, "Occiduous," New York.

ROsH %]ILL
MMMUMMuk-A1
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DRUMMONU

COI.LIXRIES Ar WESTrVILLE, NovÂ SCOTIA.

4.

-i
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COAL
The Standard of Excellence

in Bituminous Coal and' Coke

for Blast Furnaces, Foundries,

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 Coai Mining Ci-
AGENTS:

Hugh D. MacKenzie, Halifax.

Chas. W. Ives, Pictou.

Darrow, Mann & Co., Boston.

Arthur E. Scott, Quebec.

Head Office : MONTREAL, Que.
~ÂS. P. OLEGHOILN,

Prealdent.
CEARLES FEEGIE,

Vice-Pres. & General Manager.
D. FORBES &NGUS,

8oertary-Treaurr.

I

Limited
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C.OA L.
DOMINION COAL COMPANY , LIMITED

Glace Bay, C.B. Canada

MINERS OF

BITUMIIOUS COALS "INTERNATIONAL" CAS COAL
The celebrated "Reserve" And the best steam coal from its
coal for Household use. Collieries on the Phalen seam.

3. ~ ~

International Shipping Piero of the Dominion Coal Co. Limited, at Sydney, C.B.

Shipping facilities at Sydney and Louisburg, C.B., of most modern type. Steamers carrying 5,000 tons loaded
hours. Special attention given to quick loading of sailing vessels. Small vessels loaded with quickest despatch.

in twenty-four

' The Dominion Coal Company has provided unsurpassed facilities for bunkering ocean-going steamers with dispatch.
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.

Special

APPLICATIONS FOR PRICES, TERIS, &c., SHOULD BE MADE TO

ALEZANDEB DIOE, General Sales Agent, GLACE BAT, C.B.
KINGMAN & 00., Agents, Custom House Square, Montreal, P.Q.
M. R. MORROW, Agent, 50 Bedford Row, Halifax, N.S.
R. P. & W. F. STARR, Agents, St. John, N.B.
HARVEY & 00., Agents, St. Johns, Nfid.

THE CANADIAN MINING REVIEW. xiii

"T"eearly Output Toma.ms.
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Cool Cuttlng
H uuIng
Drillin-

Convoyung
Taunsm issio n

JEF REYouiWasin
MACHINERY

Electric and Compressed Air
Chain Coal Cutters

Electric and Storage Battery
Locomotives

Coal and Rock Drills

Cenerators
Mine Supplies

Mine Pumps and Fans, &c.

. a

Rubber Belt Conveyors
Spiral Conveyors
Cable Conveyors

Screens Crushers
Elevator Buckets
Boots and Bolts

Dump Cars
Chains-all styles
Sprocket Wheels

Ceai Washers, &c.

Catalogue No. 72

BEST ROCK DRILL IN TH]
MARKET

COAL
-ELECTRIC A

Catalo
these i

Elevating-Conveying

Machinery

May we send you a copy ?

CUTTERS
MIINE LOCOMOTIVES

We can elevate or convey your
material-bulk or package, wet

gus Nor the srbing or dry, up, down, straight along,
s yours for the asking sidewise, any size, any distance

JEFFREY 16A ELECTRIC CHAIN COAL CUTTER.

ADDRESS

THE JEFFREY MFG. 00., Columbus, Ohio, U.S.A.
Montreal Representatives-WILLIAMS & WATSON Toronto Representatives-A. R. WILLIAMS MACHINERY CO.

xiv THE CANADIAN MINING REVIEW.
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THE BABCOCK & WILCOX
WATER TUBE

STEAM...
BOILER

-0 -ilmiin

BABCOCK & WILCOX LIMITED,ANGDINELDERS.
HEAD OFFICE FOR CANADA:

NEW YORK LIFE INSURANCE COMPANYS BUILDINC, Il PLACE D'ARMES, MONTREAL.

THE JOHN McDOUGALL

Caledonian ron Works co. Limited
MWNVRT3EL..AX., Que.

BOILERS TANKS AN D
WROUGHT IRON
WORK .aa.a

HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS, HANGERS

IRON CASTINGS OF EVERY DESCRIPTION

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

GENERAL AGENTS
IN CANADA FOR WORTHINGTON PUMPS

was first patented by Stephen Wilcox, in

1856. Over 3,000,000 H.P. now

In use. Has no equal for MINES,

RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book "STEAM" sent free on

application.

Filter
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Electric Blasting-Apparatus.
Adapted for Firing all kinds of Explosives used lu Blastiug.

Victor Electric Platinum Fuses.
Superior to ail others for exploding any make of dynamite or blasting powder.

Eacb Fuse folded separately and packed in neat paper boxes of 50 each. Alil
tested and warranted. Single and double strength with any length of wires.

Blasting Machines.
Theastrongest and most powerful machines ever made forrElectric Blasting.

They are especially adapted for submarine blasting, large railroad quarrying.
and mining works. Victor Blasting Machine.

Fires 5 to 8 holes ; weighs 15 lbs., adapted for prospecting, etc.

Insulated Wires and Tapes, j Blasting Caps, Fuse, Etc.
MANUEACTRED JAMES MACBETH & 00. 128 Maidon Lane, New York, U.S.A.

Hamilton Powder Company
Manufacturers of Explosives

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

For
M ineor
Pit Sinkers DYNAMITE AND EXPLOSIVES For

Quarrmoen
Contractors

... Manufacturer. and Dealers in ...

ELECTRIC BLASTING APPARATUS, FUSE, CAPS, &c.
BAI-L SMITH,

President.
O. A. MACPHERSON,

Sec.-Treas.
ONTARIO POWDER COI Limited 176 ONTARIO STREET

Kingston, Ont.

MILL AND MININC MACHINERY
Shafting, Puileys, Gearing, Hangers, Bollers, Engines, Steam
Pumps, Chilled Car Wheels and Car Castings. Brass and Iron
Castings of Every Description.1 Light and Heavy Forgings.

ALE X. FLECK8fln O TTAWA

*END OR
CATALOGUt

Ironl and Steel Structures for Collieries,
Metal Mines and Smielting Works....

-Steel Bridges for Railways and Hihay.Steel Pier-s and Trestles. -Steel Water
Tower andTank. Stel Roofs, Giirders, Beams, Columns, frBidns

ROLLED STEEL BERMS, JOISTS, GIRDERS, CHANNELS, RNGLESTEES, Z BARS AND PLATES
ALWAYS ON HAND, IN LENGTHS TO THIRTY-FIVE FEET

Tables, giving Sizes and -Strength of Rolled Beamis, on application. Post Office Address, - MONTREAL.

,Dominion Bridge eo., Ltd., " s

xvi THE CANADIAN MINING REVIEW.
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Combines the Best Qualities
of Other Boilers.

The Mumford Standard internally fired boiler combines to a
remarkable extent the best features of the Scotch and English
types of internally fired boilers, together with the lighter
weight, less floor space and more perfect circulation of the best
boilers of the American water tube type.

The construction throughout, except the tube sheets, is cylin-
drical and spherical, requiring no stays; the boiler is supplied
with an outer steel casing or for brick setting as desired by the
customer.

The steam and water space is divided between two cylindrical
shells ; the thickness of plate is not so great as in the Scotch
marine type, and the expensive and troublesome rear combus-
tion chamber is avoided.

Robb Engineering Co. Limited
Amherst, N.S.

AGENTS :WILLIMMcKcKA Crescent, Toronto.
WATSON JACK &COMPANY

7 St. Helen Street, Montreal.

THE CANAl)IAN MINING REVIEW. xvii



xviii THE CANADIAN MINING REVIEW.THE
IS THE MOST DIRECT ROUTE

TO THE

Great Mining
Reg10ns

0IF

British Columbia, the
Yukon and Alaska.

DAI L Y

SERVICE
BETWEEN

-THE-

ATLANTIC
AND

PACIFIC
C O A S T
THROUGHOUT
THE YEAR

First-class Sleeping and Dining Cars attached to all through
trains.

Quickest route to the Yukon via the C. P. R. to Vancouver,
C. P. N. steamships to Skagway and White Pass Railway and con-
necting steamers to Dawson.

Magnificent fleet of steamers in the inland waters of Southern
British Columbia by which all important points, not connected by
rail, can be reached.

For rates, reservation of berths, etc., apply to nearest C. P. R.
Agent or to

C. E. E. USHER, C. E. MoPHERSON,
General Passenger Agent, General Passenger Agent,

Eastern Unes, Western Lines,
MONTREAL. WINNIPEG, Man.

ROBERT KERR,
Passenger Traffic Manager,

MONTREAL.

SOHOOL of
Practical Science Faculty of
Queen's University

Kingston, Ontario.
. .

THE FOLLOWINC COURSES ARE OFFERED

1. THREE YEARS' COURSE FOR A DIPLOMA IN

(a) Mining Engineering,
(b) Analytical Chemistry and Assaying.

2. FOUR YEARS' COURSE FOR A DEGREE B.Sc. IN

GROUP I.
(a) Mining Engineering.
(b) Chemistry and Mineralogy.
(c) Mineralogy and Geology.
(d) Chemical Engineering.

GROUP Il.

(e) Civil Engineering.
(f) Mechanical Engineering.
(g) Electrical Engineering.

GROUP III.

(h) Biology and Public Health.

3. COURSES IN CHEMISTRY, M1NERALOGY 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 DEGREE OF

Doctor of Science (D.Sc.)
For further information see the Calendar of Queen's University.

Next Session begins
Sept. 30th, 1903.

-e.

MATRICULATION EXAMINATIONS HELD AT QUEEN'S UNIVERSITY
SEPTEMBER 16TH.

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

Mineralogy, Petrography and Drawing. It has also a well equipped
Mechanical Laboratory. The Engineering Building will be ready
for occupation next session and the Geology and Physics Building
the following session. The Mining Laboratory has been remodelled
at a cost of some $12,000 and the operations of crushing, amalgam-
ating, concentrating, chlorinating, cyaniding, etc., can be studied pn
a large scale.

FoiP Calendap of the Sohool and
fuPthep unfoPmatlon, apply to

The SeorPtary, Sohool of liiIng, Kîngston, Ont
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"6NOT AN EXPERIMENT: IN GENERAL USE THROUGHOUT THE W'ORLD 9

The New Jackson Hand Power Rock Drill
Handled and operated by ONE MAN, will accomplish work of THREE MEN drilling with Bits and Hammers.

WILL WORK IN ANY POSITION, IN ANI ROCK.
It Saves Steel,

It Saves Labor,

Write for Catalogue. It Saves Money.
JOHNSON WILLATS & CO. Sales Agent, 192 King St. West, Toronto, Ont.

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

i-CIVIL ENGINEERING
s-MINING ENGINEERING

AFFILIATED TO THE UNIVERSITY OF TORONTO. 3-MECHANICAL & ELECTRICAL ENGINEERING
4 -ARCHITECTURE
5-ANALYT1ICAL AND APPLIED CHEMISTRY

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

a-CHEMICAL 3-MILLING 6-ELECTRICAL
-- ASSAYING 4-STEAM 7-TESTING

5-METROLOGICAL

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

FOR FULL INFORMATION SE£ (ALENDAR.

L B. STEWART, Secretary.

THE BUCYRUS COMPANY
SOUTH MILWAUKEE. WISCONSIN.

STEAM SHOVELS AND DREDGES.
PLACERMINING MACHINERY OF THE ELEVATOR BUCKET TYPE.

RAILROAD WRECKING CARS AND PILE DRIVERS. CENTRIFUGAL DREDGING PUMPS.

xxiTHE CANADIAN MINING REVIEW.



THE CANADIAN MINING REVIEW.
i>,1 t

HENRY BATH & SON,
London, Liverpool and Swansea,

BROKERS.
All Description of

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

Warrants Issued under their Speelal Act of
Parliament.

NITRATE OF SODA.
Oable Addresm: - BATHOTA, LONDON.

SADLER & HAWORTH
TANNERS AND
MANUFACTURERS OF

Oak Leather Belting . .a .£. .&.
Hydraulic and Mechanical Leather

MONTREAL and
TORONTO.

KI BROTHERS
15 Bell's Lane

QUEBEC.

Lumber
Asbestos

Chromie Iron
Mills at RiveP Ouelle, Lyster, Kingsburg,

Pabos, CedaiP Hall.

ASBESTOS-Crude, Fibreized and Paper
Stock Hampden Mine, Thettord.

CHROMIC IRON MINE-Black Lake.

L. VOGELSTEIN

90-96 WALL STREET, NEW YORK

REPRESENTING

ARON HIRSCH & SOHN

Halberstadt, Gernany

Copper, Argenltiferous and Auriferous Copper Ores,
Mattes and Bulljiln, Lead, Tin, Antimony, Spetter.

Copper-and Brass Rolling and Tubing Mills in Europe.

AGENTS OF THE

DELAMAR COPPER REFINING WORKS

Carteret, N.J.

IN PFRESS

13th EDITION

Canadian Mining Manual and
Mining Companies Year Book

1903

Il- -- 1

I l

16

OFFICES :

TPusts and GuaPantee Building

King St. West, Toronto, Can

Cable Address: CLAPHER, TORONTO.

FRITZ CIRKEL
CONSULTING MINING ENGINEER

Dip. Graduate Royal Technical Academy, Aachen,
Gernany.

Eighteen years' experience in Exploratory

Work and Mining in Germany, Belgium,

Eastern and Central Canada, British Colum-

bia and the Pacifie States.

EXAMINATION OF MINES.

Reports in English, French and German.

Office, 8o STANLEY ST. MONTREAL, CAN.

PARMALEE & WELD
Successors to Pohle & Parmelee

ANALYTICAL CHEMISTS and ASSAYERS.
Special Attention to Control and Umpire Work
Ores tested to determinie the best method of treatment.
Experineutal work on chemical processes or patents.
General Commercial analvsis.
Priceso d sample sacks free on application.
P.OBOX 1421. 175,5 ý,rapahae St. Denver, Cela.

E

CIVIL AND

M.

M. C

UTTIAWA

. J. WALSH

CONSULTING EN GINEERj

Can. Soc. C.E. and

an. Mining Institute.

CANADA.

S. DILLON-MILLS
MINING EXPERT

Address all correspondence to

538 Huron Street TORONTO.

Specialty :

Examination, Prospecting and Initial
Development of Mining Properties.

NICKEL
The

Canadian Copper
Company

74 BROADWAY

NEW YORK

1

JLJLII

nom

MUR.:

NICKEL
FOR

NICKEL STEEL

T4e Orford Copper Company
74 BROADWAY

NEW YORK

McPherson, Clark, Campbell & Jarvis
Barristers, Solicitors, &c.

1-1

m

I

m

LICENSES TO PROSPECT
or work Minerals on any of their Lands and Reserva-

tions covering nearly a quarter of a million acres in

Eastern Ontario, and principally within the belts con-

taining Iron, Phosphate, Gold, Galena, Plumbago,

Mica, Marble, Building Stone, and other valuable

minerals, are issued by

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

Mining Inspector and Agent

ANDREW BELL, C.E., D.LS., Etc
ALMONTE, ONT.

LEDOUX & Go.
99 JOHN ST., NEW YORK.

Idpedent OreSample and Assay atte Por:at the Prt of
New York. OnlyOres and Metals. Âa:a:ard

We are not Dealers or Refiners, but Receive

Consignments, Weigh, Sample and Assay them,

selling to highest bidders, obtaining advances when

desired, and the buyers of two continents pay the

highest market price, in New York Funds, cash

against our certificates.
MINES EXAMINED AND SAMPLED.
ALSO ANALYZE EVERYTHINO.

1

OLDEST EXPERTS IN
Molybdenite,

Soheelite,

Chrome Ore,
Talc, Nickel Ore,
Mica, Cobalt Ore,
Barytes, Cerium, and
Graphite, ail Ores
Blende, and
Corundum, Minerals
Fluorspar, .

Feldspar.

LARCEST BUYERS. BEST FICURES.
ADVANCES ON SHIPMENTS.

CORRESPONDENCE SOLIClIO.

ZAmI.-IsBlcCwel, Liverpool, ABC Code, Loresng
& Neal, Mining and General Code, Litbers
Code and Mullers Code.

ESTABLISHED 1869.
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DIRECTORY OF MININC ENCINEERS, CHEMISTS, ASSAYERS, ETC.

JOHN E. HARDMAN, S.B.
CONSULTING
MINING ENGINEER

Room 2, Windsor Hotel Montreal.

20 years' experience in the Mining and Reduction of
Gold, Silver, Lead and Copper.

13 yeaus as a Specialist in Gold Mining and Milling.

MILTON L. HERSEY, M.Sc. (McGill)

CONSULTING CHEMIST OF THE C. P. R.

OFFICIAL ASSAYER APPOINTED FOR PROV. OF QUEBEC.

146 St. James Street MONTREAL

ASSAYS OF ORES.

CHEMICAL, AND PHYSICAL TESTS OF ALL

MATERIALS.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD

ASSAYER AND MINING GEOLOGIST.

i. i St. Franeos-Xavier St.,
MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace
Produts, Waters, ete. Mines and Mining Pro-

perties examiaed and valued.

JOHN ASHWORTH
CONSULTING MINING ENGINEER

Of the firm of

ASHWORTH & MORRIS
vil Uand Mining Surveyors and

Engineers. Valuers.

8-KING STREET-8

MANCHESTER, ENGLAND.

J. C. GWILLIM, B.Sc.

MINING

ENGINEER

KINGSTON - B.C.

WM. BLAKEMORE

NLzzIrITG ENNEEKi TGIm

Ce.. tation. Reports. Development

Montreal.

JOHN B. HOBSON
CONSULTING MINING ENGINEER

Manager Con. Cariboo Hyd. Mining Co., Limited

BULLION, BRITISH COLUMBIA.

28 years' experience in the equipment and operation
of large Hydraulic, Deep Gravel, Drift and Gold
Quartz Mines, in California and British Columbia.

Telegraphic and Cable Address:

"HOBsON," AscHROFT, B.C.

J. BURLEY SMITH
CIVIL AND MINING ENGINEER

30 Years Experience.
RAT PORTAGE - - - ONTARIO.

Undertakes the Prospecting of Mines and Minerai Lands.
Diamond Drill Borings made by contract for all minerals

(earthy and metalliferous), Artesian Wells and Oil Springs,
also Dee Soundings for Harbors. Rivers, Canais, Tunnels and
Bridgeoundatioris. Quarry Sites and Clay Fields tested.

Plas and Sections made bhowing result of Borin Id
Drifts tested to Ledge by the new Pneumatic and Hydraulic
'l ube System and the yield ascertained- Flumes, Ditchs,
Monitors and Placer Minng Plant geuerally designed and con-
structed. Properties Examined and Reperted on, A ssays made.

FRANK B. SMITH, 9B.So.
CIVIL AND

MINING ENGINEER

Certificated Colliery Manager Great Britain and
British Columbia.

REPORTS ON MINING PROPERTIES.

CALGARY, ALTA.

J. H. CHEWETT, B.A. S.
(Honor Graduate in Applied Science, Terente Unive.aiy)

Asso. Menm. Can. Soc. C.E.

MINING ENGINEER

Consultation. Reports. Development.

87 YORK ST., ROSSIN BLocK,

TORONTO.

JOHN McAREE, B.A. Se.
MINING

ENGINEER

Ontario and Dominion Land Surveyer

RAT PORTAGE . . ONTARIO.

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

MECHANICAL ENGINEER

DREDGING MACHINERY. PLANT FOR PUBLICWORKS. GOLD DREDGES.

14 PHILLIPS SQ., MONTREAL

CANADA.

J. B. TYRRELL
L.ate of the Geological Survey of Canada.

MINING ENGINEER

DAWSON YUKON.

Telegraphic Address-Tyrrell, Dawson.

Code used-Bedford McNeil's.

F. HILLE
MINING ENGINEER.

Mines and Mineral Lands examined and re-
ported on. Plans and Estimates on Concen-

trating Mills after the Krupp-Bilharz system.

PORT ARTHUR, ONT.
CANADA.

FRANK C. LORING

MINING

ENGINEER

No. 45 Broadway NEW YORK

Office, Room 83.

CHAS. BRENT

MINING ENGINEER AND METALLURGIST

Rat Portage, Ont.

Examines and reports on Mining Properties.

Superintends the erection of Mining nd Miling
Plants.

DeMOREST& SILVESTER

CIVIL AND MINING ENGINEERS.

ONTARIO 'LAND SURVEYORS.

Surveys. Reports. Development. Installation.

Cable address, " DEMORSIL, SUDBURY."
jCodes, Lieber's and Bedford McNeil's.

SUDBURY, ONTARIO.
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M. BEATTY &SONS5CORLISS ENGINES M BETY&'OSWelland, Ontario.

MANUFACTURERS OF

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

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

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,

SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.

Submarine Rock Drilling Machinery.

C.6.trifugal Pumpu for Drainage Worke,

Jenckes-Corliss Cross Compound Engine Pumping Sand, Gold Mining,
Bulit in aIl aizes, Simple and Compound. Description and prices on request. wIRtReÂt MaRseP& c .

The Jenckes Machine Company AGENTS:
727 Lr owrie Street, Si-erbroke, QuE. LEONARD & N

MONTREAL, QUE. ST. JOHN, N.B.

Wfire Sereens
FOR EVERY CLASS OF MATERIAL.

Perforated Metal of Steel, Copper, Brass, Zinc, for all purposes. Special attention given to Miners' Requirements

The B. Greening Wire Go. Limited
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B. T. A. BELL, Editor and Proprietor. Published Monthly. OFFICES{ 0:rfIr 31,"e.
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Dominion Steel Company And Dominion Coal Company.

After three months inveLdgating the affairs of this Company by
Mr J. H Pllummer, Ex-Assistant General Manager of the Canadian
Bank of Commerce, who must be regarded as a financial expert, .
scheme has finally been resolved which, whilst not meeting with the
entire approbation of all parties concerned is regarded as a via media,

and the consumnation of which will result in the complete severance

of these concerns. Whether the effect of the operation will be the
same as in the case of the Siamese Twins, and result in the deatli of

one or the other, remains to be seen. Our own view is that vhilst the
severance may have been rendered necessary by the development of
untoward circumstances it is on e'-ery ground unnatural and regrett-

able. Unnatural, because properly managed the interests of the two
concerns dovetail to such an extent that the management could be
more economical and more affective under one control than urider two.

Regrettable, becatuse the severance puts an end to an alliance which

had been looked forward tu for many years, and which in the opinion
of competent experts promised to be productive of prusperity and

wealth.
It is not necersary to dilate upon the intrinsit. value of the coal

Company's property. It is undoubtedly one of the finest properties uf
the kind on the continent or, indeed, in the world. and nothing but the
most incompetent handling could prevent it becoming a commercial
success. The one thing whiclh limited its capacity in this direction

until a few years -igo was the absence of a local market. This combined
with the fickleness of the demand from the United States sometimes
left the concern so short of trade as seriously to cripple its economical
management. The establishment of the Steel Company supplied this
local deficiency, and guaranteed such a large consumption as to place
the Coal Company beyond the influences above mentioned, and

ensured at ail times an output which woald yield a working profit.
Given the two conditions which exist, first a valuable coal property
with unlimited supplies of fuel of a suitable character for the manu-
facture c( steel, and added to this a modern steel works properly
equipped, and furnished with its own natural ore supply, nothing but
competent management was required to bring out from this happy
combination a permanent industry which would have been a source of
wealth not only to the shareholders but to the country at large. No-
thing has occurred to affect the value of the coal or ore deposits.
These are just what they were before the Steel Company came into
existence. But whilst nature has done so much, man seems to have
done his utmost to discount the value and prevent the gathering of the

harvest which investors had eiery right to expeLt. It is now admitted
that whilst the steel plant is modern and in many respects efficient,
there has been a reckless squandering of capital, and according to the
highest authortty the whole works could be reproduced for two-thirds
-f what they have cost. In other words, in connection with the in-
stitution and development of this industry there has been a waste of at
least $7,;oo,ooo to $8,ooo,ooo. Just what the position of the Steel
Company would be today if they had this amount in cash one can
better imagine than describe. It would at least wipe out every cent
of their indebtedness, give them sufficient to complete their plant, and
still leave a respectable margin for other purposes. It is wonderful to
think that after five years work and the expenditure of $25,ooo,ooo to

$3o,ooo,ooo the plant is still deficient in several important respects ;
has still to construct mills for wire rods, structural steel, a large battery
of coking ovens, and an extensive coal washing plant. It us more
difficult to understand how such a disastrous result can have been
attained, when one remembers that since the leasing of the Coal
Company's property a year ago the whole of the fuel consumed in the
Steel Works has beer supplied at less than cost. Ont of the highest
authorities in England, if not indeed the highest, who visited Canada in
the early part of last year, and went through the Sydney works, stated to
the writer that his firm was prepared to enter inta negotiations for pur-
chasing outright or securing a controlling nterest in the Dominion
Steel Company, but that the cost of the plant had been so outrageous
that it would be quite impossible for them ta come to terms, and on
that account the negotiations were dropped at a very early stage.
This opinion has been confirmed by other men of high.standing, which
justifies the verdict that from the time of Mr. Moxham's visionary and
crude ideas of cost, when he estimated the production of pig iron at
$5 a ton instead of $ i i, everything has proceeded on a similarly in-
correct basis. This is not because the Company bas not employed
competent experts, but if in face of suth a gigantic failure in which
the reputations of several of the greatest financiers in Canada have
suffered we may be permitted to offer an explanation, we would
attribute it to the fact that those experts have worked under the control
of a board which did not include one director having a practical
acquaintance with the business which he undertook to direct; and
when one considers the high character, and even the remarkable
achievements of several of these men in the realms of finance and
public life, it becomes still more obvious that such experience does not
equip men to control and direct a highly technical industrial enter-
prise. It would have been easy, at the time of Mr. Moxham's origi-
nal estimates to have submitted them to other tests, for ît is well known
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that no sooner were his figures published than there was a general con-
demnation of their optimism on the part of practical men all over
the continent. Many of these protests reached the ears of the directors,
but were disregarded, and now that disaster and almost disgrace has
overtaken one of the most promising concerns ever launched in Canada,
one can not altogether acquit the board of directors of responsibility
in the matter.

In addition to the failure of the chief executive body properly to
control and direct the expert knowledge which was at their disposa],
they incidentally failed to ascertain in the earlier stagv s of teir history
just what class of steel could be made from their ore, which accounts
for a change of programme, the abandonment of some mills and the
purchase of others. It has always been manifest that the Company
did not possess a Bessemer ore, and it is well that they are now
directing their attention exclusively to the production of a different
class of steel.

Whether the severance of the two concerns will enable the Steel
Company to rally and make a success, depends upon conditions which
will very soon develop. The first is that in addition to the substantial
sum of $2,635,ooo which they are to receive from the Coal Company,
they will be able to raise a sufficient amount of cash to pay off other
liabilities, and to complete their plant. For this purpose it is under-
stood that the directors have guaranteed to find the money for $r,-
Soo,ooo in bonds. In our judgment this amount is totally inadequate,
as according to the last published balance sheet the liabilities, after
deducting available cash assets, were about equal to the amount now
to be received from the Coal Company, which would only leave $r,-
Soo,ooo for other purposes. According to the best advice we learn
that it will take $3,ooo,ooo at least to do what is necessary, and an
attempt to do it at less will result either in inefficient plant or an in-
crease in the indebtedness of the Company. The other condition which
must obviously be attained without a moment's delay is the securing
of efficient and competent control. The Company have evidenced
their appreciation of this fact by the recent additions to the board, and
in the person of Mr. W. MacMaster it has undoubtedly been strength-
ened, as he has had many years experience in a branch of the iron
trade ; but with all respect to the gentlemen who now constitute the
board, we consider that it would be of the highest value if they could
add one or two others who have been directly interested in the manu-
facture of steel. We know of no industrial enterprise which is not
well represented on its board by men of practical experience in its own
line, and in so highly technical and costly an industry as the one under
consideration, it is absolutely indispensable.

Turning for a moment to coal, we can not disguise the fact that
the future of this enterprise is to some extent under a cloud. Undoubt-
edly the reason why the lease lias been broken and aseverance effected
is to be found in the difficulty of reconciling conflicting financial
interests, and one must agree that whilst Mr. Ross's reputation suffered
somewhat in his handling of steel, he has fairly rehabilitated it in the
successful manner in which lie has enabled the coal interests to emerge
from the conflict. No sooner did he find that coal. wr.s wedded to a
concern which in the presert was unprofitable, and the future of which
was extremely doubtful than lie set about to effect a divorce, and has
at last succeeded in doing so by an actual sacrifice of $z,îoo,ooo,
which may be considered cheap alimony. The bone of contention
which made a settlement so difficult and delayed it so long was the
contract for fuel by which the Steel Company were to get the whole of
their requirements for a practically unlimited time at $1.2o a ton. In
every light we consider this contract just as foolish as the one made
by the Dominion Coal Company se.ven years ago with the Everett Gas
Company. Both contracts were made at.a time when wages were low

and the cost of production at its minimum, and the first inflation of
trade made the contract a losing one. It is a matter of history that on
the failure of the Everett Gas Company the former contract was
broken. The present one, however, is of a different character in this
respect, that it is more indispensable to the Coal Company, since it
furnishes a local demand for a million tons of coal a year, and takes
the bulk of the fine or slack which is produced. Mr. Ross lias not
been able in any way to break this contract, but lie lias been able to
secure such a modification of the ternis as will limit the supply of coal
at contract prices to something approximating to the present consump-
tion of the Steel Works, and lias also secured the option of furnshing
fine instead of round coal, in four years hence when the Steel Company
will have completed their coking plant. This provision is no disad-
vantage to the Steel Company, because by that time they will require
to coke most of their fuel, and will be in a position to do it, and it is
an advantage to the Coal Company in finding a ready market for slack
which in bad times of trade becomes a drug. The contract is still,
however, a white elephant-or worse; since the present cost of pro-
duction is $1.35, which makes it extremely doubtful whether such a
reduction in cost can be effected as to leave a small margin of profit
on the contract, and if not, the liability to supply such an enormous
tonnage even at a small loss is a serious one.

Possibly the most regrettable evenit in connection with these two
enterprises is the extent to which the coal property lias depreciated
during the last two years: not in respect of the coal itself, but of the
extravagant expenditure which has been indulged in, and the great
increase in the cost of production. Tie published statement of the
directors, issued during the present month, shows that since the agree-
ment between the Coal and Steel Companies, a year and a half ago,
" the Steel Company has paid into the Coal department out of its
ordinary ressources the sum Of $1,48o,ooo, and lias given its notes for
$655,ooo which have now to be paid." The whole of this money lias
been swallowed up in capital expenditure. Just how it has been spent
may be seen fron illustration. The total capital expenditure up to
date on the New Dominion NO. 2 mine lias been about $2,500,000,
and the output at the present time is in the neighborhood Of 2,000

tons per day. This is a larger sum than the total capital expenditure
of the Dominion Coal Company in the purchase and equipment of the
whole of its mines from 1893 to 1896 when the output had reached
1,200,000 tons per annum or twice the present capacity of Dominion
No. 2. Of course this expenditure is destined to yield a very much
larger output, but already it is clear that Dominion No. 2 is a gigantic
mistake, and the cost sheet demonstrates that coal will never be
produced so cheaply in an enormous mine equipped for 5,ooo tons per
day as in the older mines such as Dominion No. i, Reserve and
Caledonia with a limit of half that amount. The capital account in
noie of these individual mines stands today at more than $Sa,aao,
and Dominion No. i had attained an output Of 2,000 tons a day long
before its capital outlay reached that figure. In 1893, the first year
after the Dominion Coal Company acquired and operated the Cape
Breton Mines the cost stated was $z.z5, according to published pros-
pectus. After equipment the cost fell, in 1896, to 85c, a ton and the
management promised that it would be 75c. the following year. Then
came a change both in management and policy, and ever since the
cost lias steadily risen until now, as above stated, it is S1-35. There
is not a practical miner in the country who does not know that for
mines situated so favorably as these are, this is a ridiculous cost which
is not accounted for in any way by the comparatively moderate in-

. creases in wages which have been made, but rather by extravagant
expenditure and laxity of control. It is extremely fortunate that during
the last few years the selling price has been high, and 'this alone has
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saved the Coal Company from disaster. Now that the tide has turned
and prices are falling there is not a moment to lose. Competent expert
economical control is called for in every.department. The cost should
be reduced, according to the best judges, at least 25c. a ton, and it is
not unlikely that this will have to be done without any considerable
reduction in wages as the increases have been much more moderate
than elsewhere.

One cannot look at the general state of the coal and iron trades
without realizing that 1904 will sec the prices back very near where
they were three years ago. Already pig iron has fallen in the States
from $26 to $17 and mines are being closed in order to restrict pro-
duction, and if possible maintain prices. This is a gener4l condition
both in the States, in Germany, in Belgium and in England, and we
are evidently on the eve of one of those cycles of depression which
have been persistent and regular in the history of the coal and iron
trades. If so, whilst Canada may not suffer, and indeed will not suffer,
as much as her larger competitors, prices will of necessity go down to
some extent, and it will be with difficulty that even a home market
will be retained to the extent to which it is at present controlled by the
Canadian product, but if this is donc it will only be at lower prices.
The average selling price of Nova Scotia coal next year is likely to be
$2 a ton, possibly as low as $z.75. This should still leave a respect-
able margia, but with the diminished tonnage dead charges will
naturally raise the cost of production, unless this is offset by the
effecting of economies. We consider that the Dominion Steel and
the Dominion Coal Companies are at the parting of the ways, in more
senses than one. Their experience has been most exceptional and un-
fortunate, especially in view of the generous protection accorded
them by the Canadian Government, and we appeal to the industrial
magnates who control them to arise to the importance of the crisis,
and by the adoption of an economical policy and the establishment of
efficient control to rescue these concerns fromi the position into which
they have driited, and which cannot long continue without plunging
not only the stockholders but the communities which have sprung
up around them into ruin.

Ontarlo's Growing Mineral Industry.

The mineral products of Ontario at the present time show a much
greater variety than they did a few years ago. The last five years have
seen a great revival in the mining of mica and other substances.
Within the same period the mining of other minerais formerly not pro-
duced in the Province has been begun and the output has now reached
comparatively large dimensions. Ontario can now show as great a
variety in mineral products as almost any country of equal extent of
territory. These include the ores of gold, silver, copper, nickel, zinc,
lead, iron, together with smaller amounts of platinum, molybdenum
and other rare metals. Then there are the non-metallic minerais or
compounds, a number of which are being produced in increasing quan-
tities, feldspar, graphite, corundum, actinolite, talc, white arsenic, iron
pyrites, petroleum, natural gas, sait, peat, marble, aid various clays
and rocks for use in building and for other purposes, such as cement,
calcium carbide and chemicals.

In connection with metal mining the increased interest being
taken in the iron ore ranges of the northern and northwestern parts of
the Province is especially worthy of notice. Large sums are also being
expended on new plants by one of the nickel companies.

It is to the non-metallic minerais. however, that the Province
owe., lier greatest increase in the varicty of her productions. The

mining of feldspar which was begun less than three years ago is now
rapidly growing in importance, and the potters of the United States
are drawing on this Province for an increasng amount of their supply
of this mineral.

During the last three years Ontario has been the world's chief
producer of corundum Both of the two companies operating are now
greatly increasing the size of their plants.

During the past year or two petroleum and natural gas wells have
been sunk in areas formerly not known to contain these materials in
economic quantities. As regards sait, another of the older mineral
products of the Province, it may be said that the output can be in-
creased at any time the demand arises for a greater supply.

The production of refined graphite shows a satisfactory growth.

The production of peat briquettes is now assuming the form of a
stable industry, and the numerous large deposits of this fuel which are
known to exist in the Province gives rise to the belief that it will
become an important industry.

The output of actinolite, a mineral which is used as a roofing
material, is similar to that of former years. An experimental plant for
the production of short fibre asbestos has been erected within the last
few months.

The output of iron pyrites is increasing and new deposits are
being opened up.

The demand for the different varieties of limestone is constantly
growing and serves as an index to the increase in manufacturing in the
Province. An important group of industries now use limestone as one
of their raw materials. Among these industries are the following,-
cement, pulp, beet root sugar, glass, calcium carbide, blast furnace,
lime, and chemicals, such as acetate of lime, etc. There are also the
uses of the rock as an ornamental, building and structural material.
No systematic reports on the limestones of the Province have been
published and users of the rock have had trouble in finding material of
the desired character, a variety suitable for one use often not being
adapted to another. . For this reason the Provincial Bureau of Mines
has undertaken the preparation of a report on the subject during the
present season. The more important outcrops of the rock in various
parts of the Province are being visited. The samples taken will be
analyzed and users desiring a stone of a particular composition will be
able to learn from the report when published where such is to be found.
In the manufacture of beet root sugar, cement and certain chemicals
a stone carrying a low percentage of magnesia is required. On the
other hand in the sulphite pulp process, for example, a rock high in
magnesia must be used. On account of the lack of knowledge con-
cerning the occurrence of rock suitable for some of these purposes in
the Province material has heretofore been imported. It will be seen
from what has been said that limestone plays an important part in the
mineral industry and is worthy of much more attention than it has as
yet received in this country. At the present time the limestone in-
dustry is in a transition state. New uses are being made of the rock
and cement is cutting into the field heretofore entirely occupied by
stone and lime. The burning of lime in many localities is dying out
on account of the increased price of wood for fuel.

Little is also known of the clays of Canada and it is time that a
systematic study was made of them. Many of the States of the Union
have detailed reports on their clay deposits, and the industry is there
being developed on a scientific basis. On this side of the line we have
neglected this industry in our chase after the more glittering minerais.
The result is that we have no pottery industry of importance and our
brick, cement and other industries in which clay is used as a raw ma-
terial can be greatly enlarged.
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Alluvial Mining in Nova Scotia.

The general rule that alluvial mining precedes vein mining applies

to Nova Scotia. It is true that here alluvial mining never rose be-

yond a temporary excitement, as the immediately following discovery

of gold-bearing veins distracted attention from it.

In the early history we find references to the Acadians washing

gold from the sands of the upper waters of the Avon river. A cen-

tury after the ground covering the scene of the earliest mining in

Tangier yielded notable amounts of gold for the few cubic yards of

ground subjected to treatment.

At the Ovens, in Lunenburg County, the Atlantic, wearing into

caves the auriferous slates, concentrated small amounts of gold on the

beach. The discovery of these washings, limited but rich, caused

much excitement. The field, however, yielded but a few ounces, and

has since laid dormant. Local men are said still to secure a small

wage by washing the sands continually re-assorted by the Atlantic

surges. Similar but less rich sands occur on the beaches of Tancook

Islands in Chester Bay. The slates yielding the gold at the Ovens

contain many veinlets of quartz showing free gold, but hitherto no

systematic attempts have been made to see if they could furnish a low

grade ore.

At Gays River, in Cclchester County, the basal carboniferous

conglomerates were formed directly on the auriferous measures. The

trouvled boulder making sea of that distant epoch rubbed out gold

which was deposited in the slates at the base of the conglomerate.

Years ago some little washing was done at the base of the outcrop of

this conglomerate now hardened and compacted. An attempt was

made to mine and crush the auriferous part of the conglomerate but it

was soon abandoned. Later attempts at mining on a similar scheme

have failed. It is evident that the gold channel of that period must

be found, as in more modern cases, before a maximum of return can

be anticipated.

To the late Mr. J. Campbell belongs the credit of showing the

auriferous character of the soil at several points along the shore west

of Halifax and around Halifax Harbor. Two years later it was re-

ported that he and Professor Silliman had washed gold from the

sands of Sable Island. Later tests, however, on the Island did not

show gold. The fact seems to be that in nearly all the deposits of

glacial origin more or less gold is found, but the presence of tenacious

clay rendered its working expensive. The appliances of the present

day, however, would probably be found equal to the disintegration

and washing of this material. Where the glacial drift has been re-

arranged, and in the less thickly covered localities search should show

pay ground. The course of the glacial movement being southerly,

and the denudation being on an enormous scale the submarine banks

adjoining the Coast must have received vast amounts of gold from the

anticlinal domes.

Sherbook, Mine Harbor, Tangier and Gold River in the early

days furnished very considerable amounts of soil from the vicinity of

the worked veins which was also crushed. As the results were re-

ported together it is now impossible to form any estimate of the

amount of soil treated.

At Moose River the alluvium covering the veins has been largely

treated. Separate returns are not available beyond the statement that

there were crushed in the Moose River ten-stamp mill of Mr. Touquoy

from 1888 to 1898, 60,943 tons of slate and surface ground, including

a few small lots, say 200 tons, of rich quartz, which yielded 8,640
ounces or an average of about 2 dwts. 20 grains.

Among other localities showing alluvial gold may be mentioned

the Nine Mile and Leander rivers, Renfrew, the southern part of

Waverly.

In Cape Breton the Middle River of Baddeck has yielded alluvial

returns, and the presence of rich lodes is known in the vicinity. At

Whycocomah the streams flowing from Lewis Mountain show gold,

and in some cases good wages have been made with working tests.

In nearly all the streams flowing from the pre-cambrian plateau of

Victoria and Inverness counties show gold. The working of a few

small rich bars in the Cheticamp River led to prospecting in that vici-

nity which has shown lead and copper deposits carrying decided gold

and silver values, which are now being systematically tested.

It is true, so far as any attention has been paid to the subject,

that there may not be in this Province the enormous deposits of auri-

ferous gravel which with the aid of large water powers have attracted

extensive investments of capital to wash with water brought for miles

millions of tons of alluvium to glean a profit from their scanty con-

tents. It may be stated, however, confidently, that the deposits here

are richer, and in many cases capable of development at a small cost.

'The extent of ground which has been enriched by the denudation

of the anticlinal folds corresponds with that assigned to the gold fields

by the geologists. As the gold field is traversed longitudinally by

numerous anticlinal folds, and each fold has been subjected to a

denudation of from 500 to 2,500 feet it is evident that incalculable

amounts of gold have been torn from their matrix and distributed to

the south of their original resting place.

Ontario's Minerais.

The twelfth annual report of the Ontario Bureau of Mines has

been published since our last issue. The volume is a large one, con-

taining some 354 pages of matter printed in leaded bourgeois type,

profusely illustrated by half-tone cuts and zinc etchings, and accom-

panied by two geologically colored maps. It covers the whole range

of the Province's mining industries, and gives much useful and in-

teresting information concerning the mineral resources·of Ontario and

the progress which is being made in their development.

The statistics presented in the report are for the year 1902 and

have already appeared in these columns. As compared with 1901,

the advance in value was considerable, the aggregate for 1902 being

$13,391,634 as compared with $ 11,831,o86 the previous year.

The mineral products of Ontario make up a long and varied list,

but the output of many of the minor substances is insignificant. Of

the metallic products, nickel, pig iron, steel, copper and iron ore com-

prise the bulk. Nickel is the peculiar metal of Canada, and the mines

of the Sudbury region are evidently capable of production on a scale

equal to any conceivable demand. The nickel contents of the Sud-

bury mattes made in 1902 amounted to 5,945 tons, much the largest

output on record, notwithstanding the slackening of the rate of output

during part of the year consequent upon the consolidation of the

nickel interests early in 1902. Dr. A. P. Coleman, professor of

geology in the University of Toronto, deals with the Sudbury nickel

deposits in the report at some length. He describes the governing

feature of the nickel region as a great eruptive band of norite enclosing

an elongated area of Cambrian rocks about 35 miles long and 8 miles

wide, all the chief mines of the district being situated on the basic

edge of this band or on dike-like offshoots therefrom. Dr. Coleman

suggests that this nickel-bearing band of eruptive rock has in reality a

basin shape, and that the separation of sulphides was essentially the

result of gravitation, the heavier materials going to the bottom in the

process of cooling. He distinguishes two classes of deposits, (i) those
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along the southeastern inargin of the main range, often crowded into
bay-like indentations of the adjoining rDck, and (2) those strung out
along the narrow offshoots from the main range. A third and rarer
type is that of the Vermilion mine, which has no visible association
with any gabbro or norite band A brief description is added of the
principal mines and mining companies. Since the beginning of oper-
ations in the Sudbury region about two million tons of copper-nickel
ore have been taised, from which 32, 1 504 tons of nickel and 31,746y
tons of copper have been obtained. Plans and sections of a number
of the mines are given-the first time we have seen the ore bodies in
the nickel mines thus outlined. Most of Dr. Coleman's work last year
wais done on the southern or main range, where Dr. Barlow of the
Dominion Geological Survey has also been at work. We understand
that during the present year the former bas followed up his studies by
an examination of the northern range,where.some exteusive ore bodies
exist, on which but little development work has been done owing to
lack of railway facilities. Drs. Coleman and Barlow are two of the
most capable of our Canadian geologists, and the results of their work
ought to be of great scientific interest and practical utility.

A considerable part of the report is devoted to th - iron ores and
ranges of the Province. Prof. W. G. Miller, the provincial geologist,
enumerates the iron ranges of northern Ontari' and concisely describes
their characteristics; and the nev magnetite deposits in a-id near the
township of Hutton which are likely to prove important, are dealt with
briefly by Frof. W. K. Leith of the U.S. Geological Survey. A paper
on the magnetic concentration of iron ores by J. W. Wells is timely
and interesting, in view of the many deposits of low-grade ores in
Ontario.

The mines of northwestern and eastern Ontario are described in
detail by the mining inspectors, Prof. Miller and Mr. W. E. H. Carter,
from notes made during the course of their officiai visits. Two hitherto
little known regions, one on the Mississaga and the other south of lake
Abitibi, are respectively described by Mr. L. C. Graton and Mr. L. L.
Bolton, geologists attached by the Bureau to surveying parties. The
upper stretches of the Mississaga appear to be almost wholly in Lau-
rentian rock, while between Round lake and Abitibi the predominatng
Huronian formations are for the most part overlaid by large areas of
fertile soil. The reports of good agrcultural land in this section of
new Ontario have been confirmed by further explorations during the
present year.

A feature of the Bureau's work from the beginning has been the
prominence given to the question of peat fuel, the special interest of
Ontario being due to the fact that the Province is without workable
seams of coal. Some 44 pages of the report are occupied by a paper
on the manufacture and use of peat as fuel, in which a pretty full
account is given of the methods of preparing this article in Europe and
America. The opinion is expressed that compressed peat is likely
scon to take a prominent place in the industrial economy of the nation,
and that in efficiency and cost it will compare favorably with coal.
This subject of peat fuel has been long before the public, and it is time
some practical results were forthcoming. We trust the Bureau of Mines
is not pursuing an ignisfatuis, and that the test of every-day use will
speedily demonstrate the superior qualiteis of peat as fuel. So long as
coal is to be had, however, we have our doubts as to the likelihood of
this water.retaining material becoming the fuel of the country.

The gold mines of Ontario are proving more or less of a disap-
pointment. The yield of gold was less last year than in 1898, and
much less than in 1899. In the Lake of the Woods and Rainy River,
regions little gold is being won at the present time, notwithstanding
that auriferous quartz has been found in very many and widely sepa.
rated localities. Michipicoton and Hastings County are doing better,

and seem to be contributng more largely to the gold output than any
other sections.

From the palaeozoic rocks of older Ontario a variety of useful
substances is obtained, including petroleum, sait, natural gas, gypsuin,
and in the eastern portion of the province, mica, talc, graphite. corun-
dum, iron pyrites, feldspar and arsenic. Building stone, brick and
other clay products, lime and cement form on important group yearly
growing im aggregate output. The Portland cement industry is de-
veloping rapidly, the raw materials, bog-lime or mari and clay, being
abundant. The production last year was . 16,221 in value as against
$563,255 in 1901, and several new plants are in course of construc-
tion.

Altogether the Bureau of Mines is to be complimented on having
in its Twelfth Report maintained the high standard of its previous
volumes, and Ontario is to be congratulated on the advance which
its minerai industries continue to make.

EN PASSANT.
The Royal Commission appointed in England in 1901 to inquire

into the coal suipply of the United Kingdom, has presented its first
report, consisting of the evidence given by the witnesses of whom a
large number have been examined. The subjects allotted for investi-

gation by the Commission included the extent and available resources
of the coalfields of the United Kinigdom, the rate of exhaustion which
may be anticipated, the effect of coal exports on the home supply, the

possibility of a reduction in cost by cheaper traînsport, avoidance of
unnecessary waste in working, or a change in the usual terms of min-
ing leases, and the probability of Great Britain maintaining its com-
petitive power.with the coalfields of other countries. The evidence
submitted bears almost entirely upon three points, (i) the limit of
depth in mining coal, (2) the minimum thickness of workable seams,
and (3) waste in working. As to the first of these points, the Com-

mission lias adopted the viev that coal seams lying more than 4,000
feet below the surface may for the present be regarded as unworkable.
The inquiry not having been completed, no opinion is expressed re-
garding the available coal supply or its probable duration at the pre-

sent or any future rate of consumption.

The output of the metalliferous mines and works in Ontario for
the first six months of 1903, as returned to the Bureau of Mines, was

as follows:-

Gold, ounces.......
Silver, ". ........
Ironi Ore, tons ........
Pig Iron, " ........
Nickel, " .... ...
Copper, " ........
Zinc Ore, " ........

Quantity. Value.
5,842 $ 93,233

23,100 11,550

189,055 265,112

35,373 633,328
3,085 1,088,671
r,86o 268,393

400 6,ooo

Total value, $2,366,287

The corresponding output for the first six months of 1902 was
$2,902,722.

Most wonderful reports are still coming to hand as to the,
maivelotis richness of the discoveries of gold in the Lardeau Dis-
trict, British Columbia, on Poplar Creek. If the one hundredth part
of the stories in circulation as to the richness of the quartz in the
Lucky Jack and other claims staked on the creek should prove to be
founded on fact, then indeed a find has been made which will be of
inestimable benefit to the district in particular and the province and
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country in general. The gold is said to be found in boulders ranging
in weight from fifty to a thousand pounds or more, and fine gold is
sticking out ail over. In conversation a few days ago with an Eng-
lish gentleman closely identified with large mining interests, who has
just visited the creeks as a member of the British Chambers of Com-
merce party, the Review is informed that the finds appear to be re-
markably rich indeed, and that ail the members composing the excur-
sion were very much surprised at the showing. He, however, con-
cluded by saying with characteristic British caution, " But then you
know ail is not gold that glitters, and English capitalists have suffered
such heavy losses in the country that they will require considerably
more evidence before plunging very heavily in the new ground."

Through the courtesy of Mr. L. Vogelstein, New York represen-
tative of Messrs. Aron Hirsch & Sohn of Halberstadt, Germany, we
are enabled to give the figures of the German consumption of foreign
copper for the months, January-July, 1903, compared with the same
period of 1902-1901 -

1903. 1902. 1901.
Imports ...... 49,263 tons. 47,765 tons. 38,842 tons.
Exports...... 6,283 " 5,517 5,449 "

Consumption. 42,980 " 42,248 " 33,393 "

Out of the above, the imports from the U.S.A. were as follows:-

1903. 1902. 1901.
36,549 tots. 35,780 tonts. 26,921 tons.

Notes on the History of the Minerai Industry in the
Nineteenth Century.

By WiVr.rT G. MiLr.La, Toronto, Ont.

On reading an interesting review of the progress of the minerai
industry in the Nineteenth Century, written a year or two ago by Prof.
Treptow of Freiberg, it occurred to me that the subject would be a
good one to bring before the members of this Institute ** A know-
ledge of the wonderful progress which bas been made in our industry
in the last century should afford us encouragement for the furure.

Prof. Treptow is a member of the staff of the Freiberg School of
Mines, an institution which bas itself played a very important part in
the great advancement which has been made in mining and metal-
lurgical methods during the last hundred years This technical school
has also, we might say, had much to do with the immense increase
which the last century lias witnessed in the volume of minerai products,
its graduates having been pioneers in almost every great mining country

of the world.
Prof. Treptow's paper gives a handy summary of the statistics of

sone of the most important minerai substances, together with a sketch

of the early utilization of minerals which first came into commerce in

the ccntury just closed.
In the following notes I have summarized Prof. 'reptow's paper,

and have taken the liberty of rearranging some of the material and

adding a few notes so as to make it more applicable to this side of the

Atlantic.
The history of mining, or in a wider -ense the minerai industry,

in the i9th century is characterized by a great advancement in tech-

nology and a corresponding enormous increase in production over

earlier times. There has also been a great widening of geographical

boundaries. As a resuit of the period of great geographicai discoveries

in the î6th century practically only Mexico and a part of South

** Die Geschichte des Bergbaus irn 19. Jahrhundert. Vortrag gehalten
vor der Naturforschenden Gesellscliaft in Danzig von E. Treptow, Professor
an der Königl. Säichs. Bergakadeinie zu Freiberg i.S. Mit i karte und
3 Tabellen. Freiberg 90.

America were added to the list of mining countries. In the î9th
century North America, a great part of Asia, Australia, and finally
South Africa become great centres of mining activity and eclipsed in
production the older countries.

In the 19th century the industry bas .done much to promote the
cause of civilization, and has opened up many remote and previously
little known parts of the earth. In this connection it is only necessary
to mention the great effects which have resulted from the* rush of gold
diggers to California in the late 40's ind to Australia in the early So's.

Mining bas been wonderfully influenced by the progress which
metallurgy and the chenical industry have made in the century. The
development of the science of chemistry, which can hardly be said to
have existed at the end of the Sth century, bas greatly enlarged the use
of previously known economic minerals and has also found uses for
many others which, though known, were of no commercial importance.

THE PROGRESS IN TECINOLOGY OF NIINING.

Only the chief points in the progress of mining technology can be
briefly referred to in the space at our command. The sciences of
mineralogy, geology and ore deposits on the one hand and mining on
the other have had a closely nterwoven history. Even after the former
had become distinct sciences they have profited from observations made
by miners and from the opportunities which have been provided by
mining operations for examining beneath the surface of the earth.
Mining bas aisc, it is unnecessary to say, been put under deep obliga-
tion for assistance received from these sciences.

Somewhat different is the relationship between mining and the
construction of machinery. In the 18,th century, and in some places
still longer, the miner built his own machines, his whims, water wheels
and other structures used in the art of the times. The widening use of
steam gradually divorced the work of the miner from that of the
machinist until at the present time while the mine manager may have
something to say about the design of a machine its construction is left
to others.

'lhe advance to be made in the industry in the future, especially
in deep mining, will depend not so much on the mniner as on the
mechanical engineer. This is seen in connection with the deep shafts
which have been sunk, e.g., in Michigan and in South Africa.

Stean machines of the earlier part of the century have been
naturally largely superseded in deep mining by those using ..ompressed
air, in which great ad,, nces have been made in laie years. Electricity

is also beginning to play an important role in the operation of pumps

and for ather purposes in connection with mining.
Then there were the invention of the diamond drill in 1864 and

development of the methods for obtaining oil and gas, the improvement
in pumps, introduction of the u.e of nitro-glycerine as an explosive in

1862, the safety lamp for use in coal mines, 1815, and the improved
methods of mine lighting in general. Ail of these inventions and im-

provements have made a wonderfui change in the industry.
The advancement which has been made in ore-dressing machines

since about 185o is also of great significance.

Further, the perfection of inetallurgical processes has made it

possible to handie ores of so low a grade at a profit that workers in
earlier centuries could not have been convinced of the possibility.

INCREASED PRODUCTION IN OLDER MINING OUTPUT.

Gold is the most widely prized mining product, and then follow

iron, rteel, and coal. The increase in production of these materials

illustrates pretty well the advancement which bas taken place in the

whole industry. The production of these strbstances at the present
time as compared with that of the last century .hows also the great

widening of geographical boundaries which bas taken place. The

three products which form the basis of all commerce show a striking
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difference in value. While i kg. of gold in the world's market lias a
fixed value of about $700, r kg. of iron at the place of production is
worth soncthing like 2½4 cents, and i kg. coal about j4/ cent. The
high value of gold permits its mining over all parts of the earth. Gold
mining withstands the difficulties of every climate and unfavorable
geographical situation. While the production of iron and the winning
of coal can only be carried on successfully on a large scale, and they
are dependent on trade conditions.

The changes which have taken place in gold production during
the last hundred years, as regards quantity and origin, are shown in the
accompanying table. It is compiled from the works of the well-known
statisticians Soetbeer (i8oo-1875), Hauchecorne (88o-1890), and
Rothwell. Only those time periods are given in the table whiclh indicate
a striking change in production, and only the larger producers among
the countries. Whole numbers give yearly production in kilogrammes ;
in the first part of the table the average of ten years, then every five
years, and finally in most recent times the individual years are given.
The order of the countries in the table is based on amount of pro-
duction.
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In the first decade of the century Austria-Hungary was the only
country in Europe which produced an important amount of gold. This
was derived chiefly from the well-known mines of Hungary and Sieben-
burgen. A little also came from the old gol.d district of Bohemia and

other localities. The production of Austria-Hungary lias inîcreased
quite gradually in the course of the century.

The production of Africa in the carlier ycars is estinated. In the
first part of the century gold came only froni the Niger countr and
reached Europe by caravans to the Mediterranean. In later times
Rhodesia has also produced gold. 'The centre of production in these
early years lay in Central and South Anierica-Mexico, Columbia,
Brazil, Peru, Bolivia, Chili, affording about 75 per cent. of the output
in the first decade.

In Germany the production in the early part of the century was so
small that it is not given separately. Gold ores do not occur in im-
portant quantity, the incial that is produced in that country occurring
in snall amounts in association with copper pyrites and other minerals
and being obtained througlh smelting these ores. Conside.»bl- gold is
bowever produced from imported ore and (rom the refining a
may be called scrap gold.

In the second decade an important decrease took place in the
noble metal production ofSpanish Ainerica, as a result of political dis-
turbance caused by the separation of the individual states from the
mother country.

The first large Russian output of over 3 000 kg. yearly is due to
the beginning of mining in the Urals, from the year 1820. A decade
later the western Siberia gold mines began operations. If we follow
the Russian production still further we find that in the fifth decade
there is a sudden rise to 22,500 kg., and in the year :895 the output
has gone up to 5o,ooo kg. These increases were due to the finding of
easily worked alluvial deposits. 'lhe decreaseat the end of the century
is due to influences connected with the building of the Siberian railway.

At the end of the first lialf of the century came in two wholly new
gold producers, California and Australia. In the year 1848 alluvial gold
in great quantities was found in the forme' country. A gold fever such
as up to that time the world had not known affected not only North
Aierica, but made itself felt much more widely, and a rush was made
westward to the little known domain. Shortly after, in the year 185 ,
the first gold discoveries were made in New South Wales and Victoria,
Australia, and some years later in Queensland and New Zealand. It
was owing to these easily worked alluvial deposits that the world's pro.
duction in the 5o's reached a point which had never before been attained
and which was not equalled for many years afierwards. North AmerIca
and Australia remain from that time for four decades at the top of gold
producers.

The discovery of the Comstock Iode in Nevada in 1858, the greatest
of its kind known, and the celebrated Mount Morgan in Queensland,
discovered in 1873, and Bendigo in Victoria gave an impetus to Iode
mining. Up to 1890 the Comstock Iode produced something like

$15o,ooo,ooo in gold and $200,ooo,ooo in silver, and mining had then
reached a depth of 1005 m. or about 3,300 feet.

If we now glance at the year 1885, we see that the table gives the
production of Germany, China and Venezuela separately for the first
time. British India and Canada are also similarly treated, and it is
seen that the production in Central and South America has noticeably
shrunken.

In the last ten years of the century the gold production hac mater-
ially changed. Especially is one struck with the totals, which diffe, so
greatly in this decade frora the preceding four decades.

The increased production during this decade was brought about
through the discovery of the celebrated South African deposits at
Johannesburg in 1888, whose output has grown with such surprising
rapidity. The Transvaal is the first country which reached an output
of oo,ooo kg. Along with this comes the discovery of the West
Australian gold fields in 1889, the most important districts being Cool-
gardie and Kalgoorli, Through these Australia reached a second
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maximumt of production, the first being about 40 years earlier. Finally
are to be noticed the discovery of the Cripple Creek gu!d field in 1891
and the ' -ginning of the operations i the Yukon in 1896. Canada
through this last took lier place as a gold producing country of the
serond order. • lie United States i 1899 for tlie first time had ani
Output of over 100,000 kg.

Thle total gold ptrotlucti,! of 1899 had a value of $33 1,000,000, or

1,374,000,000 M., which, however, would occupy a space cf only 25

cubic mîetres.
According to Soetbeer, the total yearly production it .the three

preceding centuries fluctuated as follows:-

16th century, betweeii 6,ooo and 8,5oo kg.
r7 th " " 8,300 " 10,600
i 8th " " 12,800 " 24,600

The chief causes contributing to the wonderful increase in produc-
tion in the i9th century are the discovery of large alluvial deposits
together with the developments which have taken place in nilling,
snelting and chenical processes. While smelting could be earlier
applied to refractory ores, modern chemistry has added other nethods
Of treatnent. In 1848 Plattnter discovered the chlorination process,
and in 1888 Forrest added the cyanide process to the treatment of such
ores. Vhile in the first half of the century the chief gold produced was
obtained from alluvial diggings, the end of the century witnessed the
eclipsing of the product of this method of working by the output from
lode mining.

It may be added that the second quarter of the century also wit-
nessed the perfecting of the nethods of separating gold from other
metals, silver, copper and lead. Many old silver and copper coins held
so much gold that it paid to separate it.

IRON.

Ve shall now take up a consideration of the iron production in the
century just closed. 'Table II gives the amount for the beginning, the
middle and the end of the century. The ntnbers for the years 1807
and 1854 are taken from " ite History of Iron," by Dr. Ludwig Beck,
4th ed., 1899. The figures for 1900 are taken from Rothwell's
" Mieral Industry."

T'le increase in the production of iron in the course of the century
is at least as striking as that of gold. The increase in the output of the
latter ietal is thirty-fold, while the production of the former is now
ninety times as great as it vas at the beginning of the century. iln the
early part of the century the production of Great Britain and France

exceeded that of ail other countries. Then followed in order Russia,
Sweden, and Austria-Hungary. Grnany occupied the sixth place and

was followed by the United States. In the comuparison of the produc-

tion of France and Gernany in 1807 it should be remembered that at

that time the latter country embraced a much less extensive territory
than in later tines, while the former included the output of Holland,
Belgium and other terrtory. Great Britain stood far in advance of ail

other countries at that time in the production of the metal. The

explanation is that the evolution of the steam engine took place h. that

kingdom, and the smelting of iron by means of coal, which had already

begun to replace charcoal, placed this country in the van till after the

niddle of the century. The development of the railway in Great Britaim,
after Stephenson had shown his steam waggon in 1829, also increased

the couîntry's interest in the production of iron. The birth of these

ir, -entions in the island kingdom affords an adequate explanation as to

why at the middle of the century she produced two-thirds of the total

coal output of the world.

On the continent at the end of the 18th century attempts at smelt-

ing iron with coal had been made only in Upper Silesia. In aIl other

districts smelting was confned to charcoal almost to the end of the

first quarter of the century and in many places till much later. Then

thc-higher cost of wood and in many places the lack of it, together witli
the tendency towards the use of coke, brought about a change in the
ndustry, the relative standing of such countries as Sweden and Spain

where coal is wanting being greatly alter"d. A highly developed iron
industry is to.day only possible where iron ore and coal occur in large
quantities ncar each other or where, as ini the United States, the nean-
of transportation are exceptionally well developed The productit i at
the present tine is also successfui only where the material car, be turned
out in very large quantities and where there is a corresponding laIT
market near at hand.

3rief reference may be made to inventions which have contributed
much to the great increase in production of the metal, such as air heat-
ing and the evolution of the present type of furnaces ; the use of roiling
nills ana stian hammners in place of hand labour; the Bessemer pro-
cess, invented in 1856, and that of Gilchrist and Thomas in 1879,
through which come the direct production of steel in large quantities
and the making possible of the use of iron rich in phosphorus ; the use
of alumuinum in iron castings, and the alloys of mnanganese, chronium,
tugsten, nickel and molybdenum. The iron industry owes in the case
of these alloys very nuch to modern chemistry.

TAB.E Il

PRODUCTION OF IRON 'AND STERI, IN i,ooo M.TRIC TONS.

Unite:d States..
Great Britnin ....

Gerrnany .. .....

France...........

Rutse;.............

Austria-Imungary.

Helgium .. .....

Sweden ......

Other Counitries..

Total . .

1807

Iron l'er ' erCent. cent .

759 00 • 5,S171 1o,

1599

Iton Steet anî iler
Steel Cent.

93839 10.737 24,576 3

9.454 4.933ý :4.347 2-

s,o29 6.290 4,39 2.

2,567 1,529, 4,096 6·

2,60 1400. 4.000 6·

1,300 66o 1,960 3.

t,036 730 1.766 3·

524 25s 7S2 V.

1.052 583 l,6351 2*5

40.40: 2120 67,521, 100

1900

Iron Steel

14.00 10,3s2

9,o3 5,130

7,549 6,645

1.311

1.161

526

623

2,565

1,s40

300

400

25,052

'he last space of the table shows the present situation of the iroi
and steel industry in variots couitries. Thte United States stands easily
in tie first place. In the second class together are Great Britain and
Germany. ''hen follow at a considerable distance France and Russia;
then Austria-Hungary and Belgium. and finally Sweden. It is clearly
seen that the iron industry reaches large proportions only in North

America and Europe. The whole of South America, Africa and
Australia possess no modern furnaces ; only in Asia has the modern in-

dustry begun to take a solid footing. Through the building of the

Siberian railway some of the older iron works, e.g., Petrowsk in the

Trans-Balkans, which has been established about uoo years, have begun

to take on new life. China has had for soie years a steel works at

Hanyang, and Japan has a si:nilar works which was recently completed

in the vicinity of the port of Wakarnatsu. There is also a native iron

industry in the Himalayas, in Japan, in nany parts of Africa, e.g., in

Gernian Togo, but the quantity of iron produced in these districts is

insignificant.
COAL.

The coal industry is in a similar position to that of iron, since it

depends not only on the occurrence of the material, but also on the

market for il. Table III gives the situation at a glance. It may be

stated that brown coal is produced in important quantities only in

Germany and Austria-Hungary.
The development of the coal industry in the 19th century can be

briefly described as follows:-At the beginning of the century it had
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the standing of a great industry only in Great Britain, in the districts
of Durham and Northumberland, which are at the present day impor-
tant centres of the industry in the island kingdom. The yearly output
at that time was from two to three million Englishi tons (i Eng. ton -
ioî6 kg.) On the continent there was in many places a coal mining
industry, but the consumption was very small and was confined to the
arcas immediately surrounding the workings since the means of trans-
portation was limited. In Germany the industry first became prominent
about 1840, and In the United States about i85o. Great Britain in the
middle of the century was even a greater leader in coal production than
in that of iron. The result was due not only to the demand for coal
in the industries of that country but was owing to the situation of the
coal fields, either near the sea or on navigable rivers which favored the
export of large quantities of the material.

TAmit III.*
:,)AL PRODUCTION IN r,ooo METRIC TONS.

1850 1898

1899 1900

1F0 tn er lFo tu erC,ooontons ,o to Cent.

United States.... 5,776 9. 198,071 32'3 230,000 243,4r4
United Kingdom. 45,328 67 205,287 34 223,616 228,772
Gerniny........ 5,184 8. 96,310 6 101,640 149,551
France.......... 4,437 7. 32,356 5. 32,331 33,404
Belgiun......... 5,820 9. 22,088 4. 22,072 23,462
Russia........... 52 ...... 13,000 2. 13,100 15,000
Austria.Hungary. 584 ..... 12,786 2. 12,694 39,027
Australasia ..................... 6,414 1. 6,470 7,477
Japan .......................... 6,ooo 1. 6,721 7,429
India.......... ............... 4,679 o.8 5,0o6 6,216
Canada .......... 164.... 3,785 o-6 4,467 5,088
Africa..,......... ................ 2,550 0-4 239 405
Spain......................... 2,467 o-4 2,600 2,582
Other Countrics.. 63 3077 o.5 2,500 2,500

Total........ 67,405 'Oo. 608,870 100. 663,466 764,427

*The statistics for i85o, 1898 and î89 include only the production of
"steinkohle," anthracite and true bituninous cc.'I, of Gernany and Austria-
Hungary. The production of "brown" coal for tiàc yearsmentioned was in
Gernany respectively as follows in thorii.d tons, 1522, 31649 and 34000.
In Austria-Hungary the productica of this coal in the thrce periods was
360, 2500o and 26o45 thousand tons respectively. Coal nining in Japan
according to modern methods dates from 1873. In the Transval the mining
of this substance dates fron about 1890.

It will be seen from the table that the relative output of the various
countries has changed greatly during the century. In the last two years
the output of Great Britain has, in spite of the fact that it had always
been on the increase, been surpassed by that of the United States.
After the former country cornes Germany; then at a considerable dis-
tance France and Belgium, and finally Russia and Austria-Hungary.
The coal industry flourishes in many other countries than those men-
tioned. Japan, India, Siberia, Canada, Transvaal and Australia produce
important quantities.

The most important coal fields of Japan are on the southernmost
part of the large island of Kiuschiu, the most imporant workings being
at Miike. Other mines are on the northern part of the island in the
vicinity of Tschikussen, whose shipping harbor is Wakamatsu, in the
neighborhood of which are the recently crected steel works. There is
also an important coal industry on the north island Jesso.

In Siberia coal mining has been carried on for some forty years,
for supplying the Russian fleet in the Pacific Ocean. The new railway
bas given an impetus to coal mining in other parts of Siberia.

The districts in China in which there is an important industry lie
near Kaiping, northeast of Tientsin with which they are connected by
a railway. Other large coal fields are known in this empire.

The total of the year's production of coal on the earth in 1900
amounted to more than 700,000,000 tons. Since it is extremely difficult

to get a clear conception of this mighty mass we may state that this
quantity of coal would form a cube which would have a length on its
edges of something like i km. (=o.62 English mile).

If this mass of coal were placed on railway carriages, ':ach of 1o

tons capacity, a single train formed of thern would have a length of
630,ooo km. Since the earth's equator has a length of 40,ooo km., a
railway track long enough to accommodate these cars, a' at one time,
loaded with the yearly output, wouid gi,dle the earth nearly 16 times,
one car occupying a space of 9 m.

The most important use of coal a in the productior. of steam for
power; then there is the demand fur fuel for household purposes.
While, as already stated, coke was in use in Great Britain for smelting
in the 18th century, it was so used on the continent and in North
America first in the î9 th. Tne production of gas for lightingoriginatedi
in our own century. Both the last-named industries, the production of
coke and gas, are of great importance on account of their by-products,
tar and ammonia, which are obtained in large quantities.

Coal tar is at the basis of a highly developed branch of the chem-
ical industry. From it a great variety of antiseptic and medicinal
materials are obtained-creosote, used in the preservation of wood,
napthalene, phenol, salicylic acid, antipyrin, phenacetine and saccharine,
which in many cases takes the place of sugar. Benzol must also be
mentioned, being used in the chemical industry as a solvent for fats,
etc. It also serves for the improvement of illuminating gas. From the
tar i lustry are derived the analine dye materials which were made
known through the work of the chemists A. W. HoiTman and W. H.
Perkin, 1856. Two other im -jtant dye materials, alizarir, and indigo,
which have long been known, but which were formerly obtained from
plants, have in recent years been artificially produced from distillates
of tar.

The residue, or hard pitch, from tar di- illation, which remains after
a temperature of 400C is reached, no- plays ait rmportant role in a
wider branch of the coal industry, viz., in the briquetting of fine or
dust-like coal. It forms the binding material for the briquettes. The
briquetting of coal and peat is becoming an important industry. In
Germany in 1900 some 1,700,000 tons of the ordinary varieties of coal
and 5,ooo,ooo tons of brown coal briquettes were produced.

Paraffin and mineral oil have since 1855, in important quantities,
been derived from brown coal. At the present time more than one
million tons of this coal are consumed annually for this purpose.

OTIER METALS.

In the production of silver, the United States takes the lead; then
follow Mexico and Bolivia, then Australia, and in the fifth place Ger-
many. A considerable part of the silver produced in the last named
country cornes, however, from foreign ores. The celebrated silver
mining districts in the United States are the Comstock Iode in Nevada,
discovered in 1858, which has already been referred to, since in addi-
tion to silver it bas produced much gold, and the deposits of Leadville,
in Colorado, where operations were begun in 1876. In Mexico and
Bolivia the mines are for the greater part short lived, but they have
produced an important amount of silver. The mining here usually
ceases at shallow depths since these countries have often been the
scene of revolutions which deter capitalists from investing in machinery.
Thereto has been added the lack of good coal and transportation
facilities. In Australia the celebrated Broken Hill mines are large
producers of silver.

The United States at the present time turns out three.fifths of the
world's production of copper. This cornes chi'fly from two districts,
the south shore of Lake Superior, in operation since z855, although
worked to some extent in pre.historic times, and Butte in Montana.
The latter district has been known since 1877 as a producer of silver
and gold. In 1883 its copper deposits attracted attention.



THE CANADIAN MINING REVIEW.

Next to the United States, Spain produces the greatest amount of
copper, chiefly fron the famed Rio Tinto mines, which were known to
the Romans. Then follow Chili and Japan. In the former country
copper mining has been active since 1855, at least "Chili bars" have
since this year been quoted on the London Exchange. In Japan active
metal mning dates from the end of the 6's.

In Gernany the old Mansfield mines produce by far the most
copper. In June, 1899, 1-hs Majesty the Emperor took part in the
celebtation of the 7ooth year of the working of these mines.

In Australia, whence comes an important quantity of copper to the
world's markets, minmng began i this nietal with the discovery of the
celebrated deposits of Burra.Burra in South Australia in 1845.

S'lie demand for copper for use i electrical apparatus has given
an extraordinary impetus to produton, which in 1890 was 274,ooo kg.
and in 1899, 477,000. The prace has also changed. At the begnning
of the 9o's it fluctuated bettveqn 90 Pi and i M. per i kg., and has

since risen to x.5o M. 'he resuit is that everywhere copper minng
bas taken on new life. How great the use of this nictal is m Gernany
can be seen from the statement that in 1899 this country consumed
98,coo kg., a larger amount than that used by any ailier European

country.
Other metals will now be referred to briefly. The great lead

deposits of Leadville and Broken Hill have alrcady been mentioned n
connection with silver. The new tin workings on the island of Billiton
are important, discovered in %85z. The metal lias been known im the
neighboring island of Banka since the iSth century. The deposits of
Mt Bischof in Tasmania, 1873, should also bc menîtioned. iurng
the last hundred years a group of quicksilver localities.liave been found
in New · \lameda, New Idria and Sulpliur Bank in Califurnia and
Nikitowka in the South of Russia, since SS8. The celebrated quick
silv'r deposits in Huancavelica in Peru, which produced a large
quantity of material for the amalganiation of South American silver ore
vas, however, abandoned in iS3o. This furnishes us with an example

of the effects which the working of new deposits often lias on the
existence of older industries.

Among the most important mining industries of our century can-
not be left out that of the celebrated Kinberly in South Africa. In

1867 diamonds were here fonund in rock in place, while these gem
stones in al other districts occur in loose deposits or in detrital
matter. The DeBleers Company, which now operates these depusits,
absolutely controls the diamond market.

NEWER METALS.

To the group of seven metals of ancient times, the noble metals
-gold and silver-mercury and the useful metals copper, iron and
steel, tin and lead, with the alloys bronze and brass, have been added
in our century an important number of new ones. The surprising fact
is that during the first cightecn hundred ycars c: the Christian cra,
only a single metal, antimony, which, alloyed with lead and other
mertals, came mito use mn the z 5th century, was discovered.

The new useful ietals of the i 9th century are: zinc, platinum,
nickel and aluminum, together with manganese, chromium and tung-

sten, bismuth and magnesmum. There are thus added to the seven
carlier known metals nîne new ones, vhich are not mere chemical
curiosines or parts of compounds, but metals which take a prominent
place mn mndustry and are used on a large scale.

In adding zinc ta the group of the new useful metals of the x9th
century, an explanation is necessary. The oxidized zinc ores-zinc
carbonate and zinc silicate, commonly called calaminc-were from
very carly times into the z8th century smelted with copper to form
brass. In our century, however, zinc has been used by itself as a
distinct metal, as well as in alloys. Dr. Helm has, it is truc, described

as a curiosity a zinc object dating from prehistoric times, but not gen-
erally till about î8oo was zinc in use as a simple metal. The great
quantity of zinc which, before the beginning of our centruy, was pro-
duced in England, and about i8oo in Silesia, Belgium and elsewlere,
found application exclusively in alloys. 'lie discovery, about 1820,

that zinc could be vaporized if heated to roo0 C, caused an impor-
tant advance in its metallurgy. After this zinc began to be used in
castings and in the plating of iron. In this way zinc lias become an
indu.trial metal of the igth century.

The important zinc-producing countries at the present time are
Rhineland, with the neigliboring parts of Belgium and Holland,
Upper Silesia and the United States. In the last named country the
first zinc smelters were built, in î85o, shortly after the zinc deposits of
Franklin in New Jersey, and Bethlehem in Pennsylvania, had begun
to be worked. Especially important are also the Sardinian deposits,
from which most of the ore is taken to Belgium to be smeted.

It is noteworthy that up to about i85o ail the zinc produced
came from calamine. After this zinc blende came into use. Through
this has resulted the re-opening of some very old mines in Rhineland
which lad formerly been worked for lead.

Platinim and nickel were known in the i8th century. The
former metal was discnvered in association with gold in Columbian
sands in 1750, Nickel was recognized as. a simple metal in 1779;
but the industrial application of both or these metals belongs to the
z9th century.

Attention was next directed to platinum throughi the discovery of
it in the Ural mountains in 1819. In 1824 a considerable amount of
it was produced. 'rhe desire of the Russian government to find some
w:e for the metal which had accumulated in the treasury, resulted in
1828-30 in the coinage of it, there being something like 14,000 kg.
coined But the coin enjoyed no popularity, and soon came back
into the treasury. First, about îS6o, a demand arase for platinum
through its growing use in connection with chemical manufacture,
especially for laboratory utensils, and for vessels used in the produc-
tion of sulphuric acid. Further applications have been found for the
metal since iSSo in electric apparatus. 'Flic largest amount of crude
platinum lias always come from Russia, a little also being supplied by
Borneo. Tht production of refined platinum is carried on in Ger-
many and England ; the yearly production amounts ta between 4,000
and 5,ooo kg. The price lias been increasing for many years. In

1875, i kg. was worth about r,ooo M, while at the present time it is

2,300 M, or close to the value of gold. Platinum has, at one or two
periods during late yea's, been higher in price than gold.

Tht closely related metals, palladium, iridium, rhodium, ruthen-
ium and osmium, which occur associated with platinum, are obtained
as by-products in refining this metal. Iridium is, on account of its
extreme hardness, made use of in forming the points of pens. Osmium,
which has the highest melting point of ahl known metals, and has up
till recently been produced only in the forn of powder or a spongy

mass, is now used as a fine wirc in clectric lamps.
The production of nickel on a commercial scale dates from 1823.

It was then, and for some time afterwards, used solely in alloys,
namely, in nickel (German) silver. The customary composition of
this alloy is 5o-66 per cent. copper, 18-5-13 per cent. nickel, and

31-19 per cent. zinc or tin. Utensils, known as white copper and
having a similar composition, come from China. Another important
alloy of nickel, of the composition 25 per cent. nickel and 75 per
cent. copper, is used in coinage. The Swiss used this first in coinage
in i85o, later the United States, then Belgium and Germany in 1871.
France has recently introduced her first nickel coin; it has a value of

about 5 American cents. Through the endeavour to find new appli-
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cations for the metal, it was learned how to roll and press it. This
made it possible to use the metal in the manufacture of many useful
articles, sucli as table.and kitchen utensils, and to turn the metal into
coins. The Austrian 1o and 20 half-penny pieces are composed of
the pure metal.

Galvanic plating with nickel has risen to an important industry.
Finally, since i89o, an alloy of approximately 5 per cent. nickel and
steel-nickel steel-has been largely used for armour plate. This use
gives rise to the largest demand for the metal.

Of similar interest to the wide application of the metal, is the
change which has taken place as regards its productive territories.
Outside of Schneeberg in Saxony, Scandinavia was one of the earliest
producers of the metal. The chief and about the only producers of
the ores of this inetal are, at the present time, New Caledonia and
Sudbury, the ore of the former country being a magnesian silicate and
of the latter pyrrhotite. It may be added that small amounts of the
closely related metal, cobalt, are practically always associated with
nickel. The workings in New Caledonia were begun in 1874, and
there was an important output in z88o. Development at Sudbury
began in the later So's. Inversely as the production of the metal bas
increased, the prices have fallen. The annual production is now
about 7,ooo tons, and the price per kilogram has fluctuated, during
the 25 years of extraordinary expansion in production, from zo to at
times 30 M, according to changing demands, and has now sunken to
about 2 M.

The fourth of our modern industrial metals is aluminum. It was
first produced as a nietal in 1855, yet it was up to about 1890 so high
priced-the price being something like 50 M per kg.-as to prohibit
its becoming widely used. Cryolite served as the first raw material
for this metal. This mineral is found in large quantities only at
Ivigtut, on the southwest coast of Greenland, and has been mined in
large quantities by the Danish government since 1857. The natural
aluminum hydrate, bauxite, which occurs in large quantities in France
and the United States, is now used as a source of the metal, and the
use of the electric furnace in i891 first made possible the production
of the metal on the large scale. At the present time the price is only
about 2 M per kg. In 1899 about 6,ooo tons were produced.

The hope that aluminum, the specific gravity of which is only
z.6, would serve as a light metal, has not yet been fulfilled, sin:e its
use brings up many difficulties Considerable amounts of the metal
find use in the chemical industry, it being used as a strong reducing
agent in the production of metals, e.g., chromium, which are reducible
with difficulty. In foundry work a little aluminum is sometimes added
to molten iron in order to prevent the formation of blow holes in
castings. It is also used quite widely for cooking and other utensils.
Recently aluminum wire has begun to bc used in the place of copper
wire for the transmission of electricity.

Another important light weight metal is magnesium, its specific
gravity being only 1.7, which is considerably less than that of alum-
inum. For more than 200 years magnesium sulphate, or bitter sali,
has been known as a constituent of mineral water and medicinal
springs. The metal was first produced by Davy in î8oS. At the
present time it is obtained in large quantities through the clectrolysis
of molten carnallite, a double compound of magnesium and potassium
chloride, which comes in large quantities from the potash salts of
north Germany. The metal finds use as powder, wire or strips, solcly
in the production of strong light in fireworks and photography. In
spite of this restricted use, the yearly production is 5,ooo kg. The
tests which have recently been made of magnalium, an alloy composed
of about So per cent. aluminum and 20 per cent. magnesium, are of
interest. This alloy is a light metal, and is said to be superior in

many respects to pure aluminum. More important than the produc-
tion of the metal is that ai the artificial magnesium sulphate, which is
used in great quantity in the cotton industry.

'lhe metal bismuth was first produced in quantity about 1830,
although it had been earlier known. It serves, in combination with
lead and tin, for the production of an alloy which melts at a low
temperature, and is used in safety apparatus for steam boilers and
for other purposes. The salts of the metal are used in medicine.
Bismuth ores are obtained in large quantities at Schneeberg, Germany,
and a further supply of rich ores comes from Tasmania and Bolivia.

Finally, we may now consider the applications which the ores of
manganese, chromium and tungsten have found in the second half of
the î9 th century, both in the chernical and iron industries.

In early times manganese ore, pyrolusite, was used as a source of
oxygen. The metal itself is now largely used in alloy with iron,
manganese steel possessing properties which make it extremely valu-
able for certain purposes. There are yearly about r,ooo,ooo tons of
manganese ore produced, Russia supplying the greater part, followed
by the Unites States and Spain, then come India and Germany.

About 45,000 tons of chrome ore are marketed yearly, the chief
producers being New Caledonia, Russia, and Asia Mmor. Like
manganese, chromium finds use in the chemical industry in the pre.
paration of various salts, and also in the production of chrome steel.

Only a small quantity of tungsten ore, some hundred tons, is
consumed annually. It comes from the United States, Australia, and
Zinnwald, Germany. Tungsten steel is a highly prized alloy for
certain uses.

Molybdenum is another metal which is now beginnng to be used
in alloy with steel. For the manufacture of tools, such as chisels and
planes, molybdenum steel is said to be especially valuable. There are
only two known minerais which occur in quantity and contan moly-
bdenum in large ainounts. They are wulfente and molybdente.
Tlh'e former is found in quantity at Bleiberg in Cannthia and the latter
is mined in Norway.

M1INElALS IN CHEMICAL INDUSTRY.

We shall now pass from the metal industry to that of chemical
manufacture While the former was of importance at the commence.
ment of the i 9 th century, the latter had scarcely made a begnning
and was confined chiefly to the production of sulphunc acid, potash,
sal-ammoniac, and saltpetre. Coiaparcd with the denands of to.day,
the output was very small. We shall refer to those raw materials only
which were first made use of in our century.

Since about iS5o an important and numerous series of experi.
ments have thrown light on the value of minerai manures, after the
agricultural chemists had set right the older eiews on fertilizers and
shown that plants for their growth require certain elements, namely
nitrogen, phosphorus and potassium. The raw materials for these are
Chili saltpetre, guano, the natural phosphates, and potash salts. The
slags produced in the working of phosphorus-holding iron ores by
certain processes, which have already been referred to, are another
source of this valuable element for use in agriculture.

Saltpetre, the potash variety, is formed widely where the remains
of plants and animais, or the excreta of the latter, decay under favor-
a'ble conditions. In the Province of Bengal, for example, this material
i- produced in large quantities by mixing earth with animal excreta,
turning the mixture over from time to time, and after, it may be some
years, washing out the sait with water. The saltpetre thus produced
is largely used as a manure in the East Indies.

About iS2i large deposits of soda nitre, known as Chili saltpetre,
were found on the rainless west coast of South America. This district
is the chief source of the raw material for the saltpetre industry. The
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nitre is found on the Rio Loa, the former great river between Bolivia
and Peru, at Caracoles and Taltal. The raw material is there called
caliche. The pure saltpetre is obtained by dissolving out the sait with
water and allowing it to crystallize. An industry has been established
since about 1830. In 1899, 1,36o,ooo tons of saltpetre were produced,
about one-third of which went to Germany, the price being about
i6o M. per ton at Hamburg. A large part of the Chili nitre is trans-
formed to potash nitre by the use of the potash salts of North Ger-
many, the potash variety then being known as conversion saltpetre.
It is used as a fertilizer, and forms one of the chief constittients of
gun powder. Nitric acid, which plays a great part in the chemical
industry, is also produced from saltpetre. The greatest part of the
iodine of commerce is obtained from the residues of th, saltpetre
crystallization.

The high value of guano depends on the fact that it contains a
high percentage of ammonia salis and nitrogenous organic substances,
as well as calcium phosphate.- As the last menzioned compound is
not soluble in water, the guano must, in case it is to be used as a
manure, be treated like the naturally occurring phosphate, apatite, by
the process invented y Liebig in 1840. In this process the phos-
phates, afier treatment with sulphuric acid, give soluble compounds.
Since the nitrogen-holding constituents of gnano art soluable in water,
it is evident that this material is only to be found in arid climates,
such as that of Peru and Bolivia. This guano is known to be com-
posed of the excreta and the remains of the food cf sea birds. While
the guano of South America has been used as a manure for over a
century, it was shipped to Europe first in 1840, and the production
has greatly increased since z85o. The most valuable guano deposits
of South America are now exhausted.

The minerai, calcium phosiiate, also serves as a raw material for
the superphosphate industry. It is found in two forms, crystallized as
apatite and roc4-forming phosphat. The first occurs, e. g., in South
Norway and in Central Canada, and in the Spanish province of
Estremadura, in large quantities; the rock phosphate, phosphorite, is
found on the peninsula of Florida. These natural phosphates are
insoluble in water, and must therefore be changed into the soluble
form by the process already mentioned.

The rich store of potash salts, and associated magnesium salts, in
north Germany, which at present monopolizes the world's trade in
these materials, was first worked in 1861. At that titne the industry
was started at Stassfurt and Leopoldshall and later at numerous other
points. Both production and demand increased remarkably quickly.
2,5oo,coo tons represented the total output up to 1899. A large

number of works are engaged in treating this raw material, and the
export trade is large, the trade being entirely i i the control of the Kali
Syndicate.

It may be stated that the valuable material bromine is produced
from the residues of the potash salts. It, and the closely related
element iodine, find wide application.

Borasic acid is also derived from a minera] found with the potash
salts. Another compound of this acid, the natural borax, occurs in
large quantities in the so-called borax lakes, c.g., in California and
Tibet.

Another industry, the winning of rock oil-international naptha-
has reached great importance during the last 40 years. Its beginning
dates from 1859. In that year the first well was bored at Titusville in
Pennsylvania. Raw oil and its products now represent not only a
mighty home industry in North America, but an enormous export trade
has also been built up. A second important rock oil locality is that of
Baku on the Caspian Sea. This has been developed since 1870. The
importance or the zu.k uil industry isscen from the fact that z6,ooo,ooo

tons of the material are produced annually. About half of this comes
from the United States and half from Baku, while Canada, Austria,
India, and Roumania produce comparatively small quantities. Oil has
been discovered in many other places, e.g., in the East Indian islands.
German native production, which is very little, comes from the vicinity
of Hanover and from some paris of Alsace. Thus nearly the whole
German consumption depends on imports, which amounted, in z899,
to nearly i,ooo,ooo tons, valued at 65,ooo,ooo M. The winning of
oil and its transportation are somewhat unique industries.

We shall now refer briefly to some minerai products which are
of comparatively small importance commercially, but which are cf
considerable scientific interest.

The compounds of thorium, cerium, and yttrium h4ve had a
commercial interest since Auer von Welsbach utilized them in the
mantle of his gas lamap. His first patent was take- out in 1885.
Previous to this, these compounds were known only as the consttuents
of certain rare Scandinavian minerais. The increase in price and
demand for these materials gave rise to a diligent search for them.
They were found in North America, and later in Brazil in the pea
yellow minerai, monazite, which is the source of these earth's to-day.
The last named country is by far the most important producer.

While i kg. of thorium nitrate in 1894-5 cost 2,000 M., the price
now is about 3o M. Auer's mantle, the manufacture of which has
produced a use for these rare materials, is now composed of 99 per
cent. thorium oxide and à per cent. cerium oxide; the mantle holds
about one-half grain of this mixture, and gives a nearly pure white
light. The original greenish color of the light was due to the impurity
of the thorium salts. From forty to fifty thousand of these mantles
are now in use daily in Germany.

Lithia mica, lepidolite, which contains about 3 per cent. of the
rare clement, lithium, serves as the chief source of the lithia salts,
which are used in medicine in connection with many complairats
caused by urinary secretions. The ycarly consumption of these salts
is from 2,00 to 3,000 kg. Lithia mica occurs in large quantitics at
Zinnwald, in Germany.

Barium compounds are also used in important quantities at the
present time. Thcy inchide barium sulphate, known as barite or
hcavy spar, and the carbonate, witherite. The consumption is be-
tween 2o,ooo and 30,000 tons annually. The greatest quantity of
heavy spar, after the material is ground and cleaned, serves as a
valuable paint, known as permanent white, being for some purposes
preferred to white lead. Barium salts, especially the chloride, find
many applications in the chemical industry. Barite occurs in many
places in Germany and elsewhere. Witherite is mined in large
quantities, chiefly in the north of England.

Near these barium compounds stand the closely related com-
pounds of strontium. The chief of these are strontianite, the carbonate,
and celestite, the sulphate. Strontium salts give a red color to a flame,
and are hence used in fireworks. Since 187 1 strontium hydroxide has
had an important- use in the refining of sugar, as have also the
hydroxides of barium and calcium.

Celestite is mined chiefly in Sicily, wherc it occurs in association
with native sulphur.

Strontianite is mincd in Westphalia. Germany importcd in 1899
over 8,ooo tons of strontium compounds.

Compounds of uranium, another somewhat rare metal, came
first into commerce in: 183o. The largest quantity of its ore, pitch
blende, is produced in the silver mines of Joachimsthal, in Bohemia.
Uranium is used in the glass industry to produce a yellowish green
fluorescent glass. It is also used to produce black and yellow colors
for painting porcelain.
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We mav now, in concluding this survey of the economic minerals
of the igth century, refer to the wide applications whiclh have been
made of mica and asbestos during the last 20 years. Both of these

minerals have been known since ancient times, and various uses have
been found for them in different ages. Each of the two is non-
combustible, and in a high measure proof against the action of acids.
They both conduct heat and electricity badly. The structural char-
acteristics of both are strik'ng. Mica is easily recognized by its thin,
flexible and transpareat cleavage plates. This makes the mineral
valuable for certain purposes. For other purposes powdered mica is
used. Asbestos, when of good quality, can be separated into fine
fibres, which can be spun like cotton. The less valuable varieties
serve for the production of paste board. In the powdered form it
makes up an integral part of fire.proof paint. Both asbestos and mica
find a wide use as refractory materials, and are used extensively in
various forms as insulators. Quebec is by far the greatest producer of
asbestos, which is the serpentinous variety. Mica, suitable for com-
mercial purposes, is found as a constituent of coarsely crystallized
granites and syenites, the so.called pegmatites in India, the United
States and elsewhere. The mica found under these conditions is the

potash variety, muscovite. ln Ontario and Quebec, which, with the
countries just mentioned comprise the chief mica producers, the vari-

ety mined is phlogopite, magnesian mica. Sheets of phlogopite from
one mine in Ontario, at times, have a diameter of 6 or 7 feet.
Phlogopite occurs in deposits which evidently are of secondary origin,

the constituents frequently including large crystals of apatite, pyroxene
and calcite.

Other minerals, e.g. graphite andt magnesite, are also used ex-

tensively as refractory materials. The wide lise of certain minerals
and artificial compounds for abrasive purposes maay also be mentioned.

If we look at the testimony of mining in our century, we find

that the technology of more than 20 minerai groups lias been worked

out. Uses have been found for some long known minerals, and the
applications of others have been widely extended. Other minerals
have been discovered during the century, and commercial uses have

been found for them. Mining lias thus, through the turning into
wealth of such a vast variety of materials, added much to the pros-
perity of the peoples of the earth.

To complete our account of the progress during the century it may

be well to glance at the wide geographical distribution of industries

which mining now exhibits. Mining is carried on the farthest north

on the European continent; a copper mine ai Alten, south of Ham-

merfest, is in about yo* north latitude; there is important copper

mining at Sulitjelma in Norway, about 67' north latitude; on the

Swedish side there are iron mines as far north.

On the new Siberian islands in the Arctic Ocean, which reach to

75* north latitude, a peculiar kind of mining is carried on. The buried
remains, some of which are in an almost perfect state of preservation,
of mammoth arc excavated from the everlasting ice. This mining is
not so insignificant as one might think, since about 2a,oaa of these
remains have been found in Siberia. As the remains are those of
extinct animals, and are used not as specimens, but for what may be
called truc commercial purposes, the industry has a right to be calied
mmiing.

The ciyolite min, at 61* north at tude, in Greenland, has already
been mentioned; then on the west side of the American continent

are the Yukon gold fields, in 64* north latitude,

In the southern hemisphere mining can naturally not be carried
on so far distant from the equator. The division of sea and land is
there different from what it is in the far north. The mostsouthern point
where mining is carried on is Punta Arenas, in the straits of Magellan.

Here, at times, a supply of coati Is securetd. The nearest workings to
this lie much farther north ; they tire tie coal mines of Coronel. Near
by are the copper works, in 37' stht latitude. South Africa reaches
only to about 34, ler most sottlhern mines of importance being the
diamond workings of Kimlberly tind the gold deposits of Johannes-
burg. Or the island of Tasainllta, whilch lies south of Australia,
mining is carried on actively at variotus points. In the most southern
part of New Zealand, Otago, profitable gold mints are in operation.

MINING NOTES.
Boundary District.-To Sept. 5thl the shipient made from the several

mines is as follows:-
Granby Minles. to Granby smieler .................... ,23
Snaowsloe mine, to Sunset itnlter............. 2,4oo
Mother Lode, to Greenwooa inelter...........3,520
Sinset, to Sur:set smcliter..................... 736
Enua. to Trail smnelter....... ...... .......... 330
Oro Denoro, ta Sunstet mitater.................... 759
Atlielstan, to Snset atmeîlter........ ........... 225

Total for week...............................9,201
Totil for year to date, 402,308 totns.

The Ivanhoe Mine.-Thte prescent sIntff it the Ivanlioe vill be increased
to about sixty minera, and te tt conctittntor wlt work day aud night for au
indefinite period. 'lhe muill lait been givet aa overhauling for an extensive
run, and vast iiprovemaenats in the m îaaneinleary are untder consideration for
perfecting zinc mnillinig. 'lhe pressent cqluipmsnent it good, but the best is
wanted to save all valiues. Durtug the perind of depression Manager Hickey
took lime by tiht forelock, andl exextent. Ore
was itet everywhere a tunnel wasu rivenî,thie whsole mtaountain to appeared to
be a network of mineral vein, the iataller one containinig soli ore and the
larger concentrating. ilesides thsiie there are Iarge zinc fissures which ca
high values in silver, and froi ttst ipmeînt ae nnd theetumsxeceiv,
which wil! be given attention once the profitable aarketi:ag of the Slocan
zinc is assured.

The Kootenay Mine.-The Koaotenny itinte at Rossland bas been closed
downa indefiniitely. Tte crew of forty tea n it educed to a sinagle wvatchnan,
althougla a few nien will bc etagaged ait the property for a short timae. The
suspension is comapletc to all intt itatid purposes, however. and the
announacemaent will be receivel witha regret, aitoreover. it is intianated that a
siiailar cours. may be fallowel att the Juibo anine tataless certain conditions
are alteredl. A suibstantial itcreaxe li the trentaant chargesextended to the
Kootenay msine was the direct cntate of the suspension.

The Granby Smelter. The irnaiby coumpatny, which lad been closed
down for a week to periit of the blowers being connected with the new
furnaces. resuned operations ona Sept. 9th when two furnaces were blown in.
Tvo aadditional furnaces were ta o blownt li ticxt day. On October ast six
furnaces with a treatment capacity of 2,20o tots daily, will be in blast.

The Athelstan Mine.-The Athelatia mine, Wellington camp, is ship.
ping steadil.. and is gradulally liercaahiîg tit daily rate, although the ore
aust be latledt oan wagons about a tulle. nad up hail at that. The ore is so
easily mained liowever. thiat power drills are lardly necessary. picks and
shovels being the chief tools needea. Excellent returns are said ta be
received from the shipiaents, which ail go to the Sunset snelterat Boundary
Falls.

The Winnipeg Mine.-Cars have been delivered ta the Winnipeg mine,
Wellington camp, for the purposc of ainking the first of the ore shipnents
since work was rcsumaaed at tiae mine. l'or tlite iresett, until the machinery
is in full working order, the shaipmncta frot tiis amine wiill be on a small
scale. Lumber lias been delivered nt ite property, and work on the new
gallows frame and compressor building in progressing, tiat shaft, in the
meantimc having beena pumzaped out to ta too feet level.

Scarcity of Miners.-A despatch to a iWestern echange dated the a th
inst. says:-The scarcity of men ta work lia the tuinses of the Boundary is
being felt in no small degree of late. Ti in due to the fact that nearly all
of the larger properties have beetn graaltnlly Increasing tliir forces, with the
intention, now that a steady coke snupply seema asurel nt thethree smelters
in this section, of keeping the preetta forces nt work, and probably of in-
creasing theni. Efforts have been made to setire men from Victoria, Van-
couver. Nelson, and Roasland, and there is work for c large number of such
at good wages steadily. A nuiber have coeit lia titis week to this camp,
who inmediately found work. As a resilt of the labor shottage and the
absorption of idle men by the nullet, Il, i abinost itnpossible to secure a man
for ordinary labor liere at titis tIie. The indications are that there vill be-
plenty of work for all those who wlii to labor in the Boundary all this fall
and winter.

Sydney Dry Dock.-It is announced that a conpany in which H. M.
Whitney, of Boston, a director of the Dominion Iron and Steel Company
and Dominion Coal Company, i the prime maover, bas been forned to
establish a dry dock at Sydney. AdIvatlage is to be taken of the recent
legislation of the Dominion Parlatament, guarnatecing 3 per cent. on a dock
costing $r,ooo.oo or upwards. The coat of the proposed Sydney dock is
$r,250,ooo. Work is to be resuied at onte at the Dominion Iron and Steel
Co.'s quarters at Georges river, which were closed down some time a,
throwang ;oo men out of employnent. About 2Mo rnen will bt em.ploye.
The Dominion Iron and Steel Company Is rushing work on their sit ra il
mill.
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Le Roi No. 2.-The.report Of Le Roi No. 2 for lite mnonth of July shows
that while the ore shipnienits wvre practically lite saine as during the pre-
ceding îininth, tite ore values exhibit an imilprovenent of $. a ton gross value.
bln usg a gnin in the inet proceens ut nearly $3. Thte freight, treantment.
ai.d sinetter deductions show an increase of abunt 5s per tont. Tie report of
developînent is not altogather satisfactory : it refernng to the No i ininîe
we are told - it is rapidly becoinng difficult, and the sooner we can concen-
trate or gel clieapcer smîeltig rates the better." The oil concentrating plant
vill apparently soon be comnpletely installed.

Hastings (B.C.) Exploration Syndicate.-At a meeting of the directors
of this comnpany whici was recently held ins London, the chairunan referred
to the valutable work done by their engineer, Mr Leslie Hiill, and stated that
under its masnagenteut and by exercistiîg the strictest economny ore had been
won whicl brought a gross return of $.4,too aller paying smielter charges,
and a further suin hald beei received front lite property which bad been let
on tribute. it is hoped that fresh discoveries may be uade ins the Arliugton
mine, and the compr.ny possesses coal lands at Blairmore which they regard
as valiable.

Dominion Coal Co.-The ouput of the mines of the Dominion Coal Co.
for August shows quite a decrease fron the output of the preceding ionth.
This is largel attributed to the scarcity of labor and its irregularity during
the nontih. The miners are stroig on picnics, preferring a day's picnicking
to a day's pay at any tinte, and this year the mtonth of August wasprolific in
plcnes. Titis is tht cause blarned for tie falling off. Dominion No. i mine,
which was tihe scene of a fire a few monthsago, and the subsequtent flooding,
shows the gmtifyinîg output of 55,546 tons. Next month the Hub colliery will
be a contrihutor to the output.-Coal Trade Journal.

Nova Scotia Steel & Coal C.-The output of coal front the mines of the
Nova Scotia Steel & Coal Co.. Sydney Mines, for August, shows an increase
of 3.022 tons as conpared with the output of the previous montht. The out-
put of the respective mines was as follows :-Sydney No. 1, 21,275 ; Sydney
No. 2, 11,961 ; Sydney No. 3, 8,540 ; total, 41.776 toits. The comtpany will
begin the installation of ils clectric plant this week in order to supply ite
machine shop, the general offices and Ilast furnaces with electric lights.
The machmnery lias arrived. and il will be itstalled as quickly as possible.

Cape Breton Coal Output.-The output front hie colieries owned and
operated by lthe Dominion iron and Steel Co., lessees of the Dominion Coal
Co., for the nionth of August Dominion No. 1, 5,546 ; Domiinion No. 2,
57,2S3 ; Dominion No. 3, 37,661 ; Caledonia, 52,642 ; Reserve, 72,221 ; Inter-
national. S,7S5. Total, 244,138.

N. S. Coal and Steel Co.-Tlhe directors of the Nova Scotia Coal& Steel
Company have dleclared a quarterly dividend of 2 per cent. oi the preferred
stock af the comnpany for lite quarter ended Sept. 30, payable oit Oct. 15, to
shareholders of record Sept. 20. They also declared an interimt dividend of
3 per cent. on conuon stock, payable Oct. r5, to shareholders of record
Sept. 30. Books to close Oct. I to 5.

President Gold Mining Co.-The Wabigoont Star, Ontario, says
Aiionig the iining.propositions of the Manitou district which are attractinig
considerable attention is tiat of thte President Gold Mining Co., of Cin.
cinnati, of whicli Mr. Oberst Burbank, of Cincinnati, is thte managing
director. Titis comipany bas an efficient management which is directing ils
efforts towards legitimate developmient and is not expmttdndg ils resources in
erxtravagat outla> s on appurtenances which cai very well wvait until occa-
sion requires thteir construction. So far thle surface work oi tlte lresideit
bas beei sufficiently advanced to warrant -working oi a larger scale, com-
fortable c.mnps having been erected, ronds bmit and the surface genterally
put in good condition. The shaft is now sOie 25 feet deep, a collar lias been
put ins, and a contract for i(x) feet of smnking wtll be let Already there are
ten tous of ore on the dump, ail good rock and panning quite freely.

NEW COMPANIES.
ONTARIO.

The Vera Mining Company. Limited -Incorporated uttler ite statutes
of Ontario, August 2sti, î9o3. Authorized capital $s,ooo,ooo, in r,ooo,ooo
sharcs of $r cach. Directors- P. J latan, D. B. Maci>onald, P. Robinson.
T. Robinsot., L. McTavish, 1. Rubenstein. C. A. Anderson, J. O'Boyle, J. A.
Russey. Head Office-Sanit Ste. Marie, Ont. Formed tu acquire the pro.
perties known as "Tte Vera mininîg Company, Limited."

The Iron and Steel Company Of Canada, Limited.-Incorporated un-
der lte statutes of Ontario, Auigust 21st, 1903. Authorized capital $30O.Co0,
in 6oooo. shares of $5 cach. Directors-C. E. Carbonneau. H. T. Wils.
J. F. Wilis Head Office-Belleville, Ont. Formed to acquire the properties
known as " Tite Iron and Steel Company of Canada, Linited."

The Lucinda Gold Mining Cornpany, Limited-Incorporated under
the statutes of Ontario, August 31st, 1903. Authorized capital $roo,ooo, in
20GOO shares of $5 each. Directors-F. M. Dole, C. 31. Dysinger. M. Gates,
F. D. Root, A. E. Stiarpe, P. R. Carter. Head Office-Sault Ste. Marie,
Ont. Formed to acquire the properties known as "The Lucinda Gold
Mining Comipa:y, Limited."

The Manitoulin Portland Cernent Company, Limiitd.-Incorporated
under the stimtes of Ontario, August 2Sti, 1903. Authorized capital $,ooo,.-
coo in ro.oo shares of $ioo eacb. Directors H. G. Field. J. Carter, T G.
Ellis, R. F. Sutherland, W. Sherwood. Head Office-Vindsor, Ont. Formed
te acquire the properties known as "The Manitoulint Portland Ceient
Company, Limited.'

Northerrn Developing Company.-Incorporated under the laws of ite
Territory of Arizona. and licensed under the statutes of Ontarmo. August
2Sth, 1903. Authorized capital for use in Oulno, $4e,ooo. Join Joy, Gold
Rock, Ont., Attorney. Forned to acquire the properties known as Il Northern
Developing Conipany."

Provident Mining Company.-Incorporated under the laws of the Terri-
tory of Arizona, and licenscd under the statutes of Ontario, Atgust 31st,
i903 Anitlnizel cripital for lise in Ontaui'., $1eo,uuu. Ja:ies Il. u'Iuriani,
Toronto, Ont., Attorney. Fortmed to acquire the properties known as

Provident tliing Coipany."
The Transcontinental Exploration Syndicale, Limited.- Iicorportted

unider thle statutes of the Doinion of Caiada. Capital stock. $I0o,ooo.
Directors-Sir Adolphe Caron, Sir Frederch Bordens, R. J. Devlint, M. P.
Davis. Ottawa ; H. A. Ward, I.P., Port Hope ; V. M. Germani, M.P.,
Welland ; W. II. Harrs, Ttinbridge Wells, England. Forned to engage in
locating, procurin v, purchasing, workng and disposinmg of gold, coal and
other mineral lam.q, and timtber and other lands tin the Province of British
Columbia or in the North-West Territories or elsewlere in the Dominion of
Canada.

BRITISH COLUMBIA.

Luke Creek Gold-Copper Mining Company, Limited.-Incorporated
under the statuttes of British Columbia, roth August, 1903. Aithorized
capital $t.ooo,ooo, in 1,oo0,ooo shares of one dollar each. Foîmed to acquire
tht properties known as the "l Luke Creek Gold-Copper Miniig Company,
Limiited."

The King Edward Mines, Limittd -Incorporated under the statutes of
British Columibtia, 17th August, 1903. Authorized capital $5oo,ooo ini Socoo
shares of one dollar each. Formsîed to acquire the properties known as " The
King Edward Mintes, Liimtited."

Texada Mining Company.--Iicorporated under the statutes of British
Columbia, 5th August, i903, as at Extra Provincial Company. Authorized
capital $io,ooo, ins io,ooo shares of $i each. Head Ofice-Tacoia State of
Washington, U.S.A. Head Office in titis Provnice, Vancouver, D.C., W. E.
Burns, Vancouver, B.C. Attorney. Foried to acquire the properties known
as the " Texada Mining Company."

The Cassiar Coal Devclopment Company, Limited.-Licensei under
the statutes of Britisi Columbia, 12th August, 1903. Authorized capital,
$3ooooo, in 3,ooo shares of $zoo.oo each. Head Office-Turonto, Ont.
Head Office mii this Province, Vancouver, A. J. Kappelle, Vancouver,
Attorney for the Company. Fornmed to acquire the properties knownl as

The Cassiar Coal Development Company, Limited."

PERSONAL MENTION.
Mr. D. R Vouig of Vancouver, managing director of hie Simnilkaieein

Valley Coal Contpany, ias resigned his position with the Company owing to
a disagreeîtctt with the directors over some questions of intterzzal policy.

Messrs. Robert Jaffray, G. G. S. Lindsay. K.C., and Lient. Col. Mason,
of Toronto, who are a directors of the Crow's Nest Pass Coal Company, have
returned to Toronto after spending soume time aIt the collieries of tt coipany
in East Kooteiay inspecting the various plants and mines.

Mr. W. A1. Carlyle, 3.E., general tmanager of the Rio Tinto copper
tinies ins Spaii, wvas lately oit a visit to the capital, etppiig writh Mr. J. A.
Geiîînill, barrister Mr. Carlyle wras ai ont ltte a distingnisied science
student of McGill university, and afiterwrards professor ins tihat institution.
lie wasalso first lead aud organizer of the provincial bureau of minses in
British Columbia, and then becaie general imtanager of the Le Rai mine at
Rossland. IlHe is now chief executive officer of works emisployinzg over clevei
thoussand biart.s.

Mr. C. C. Ra%, of Ottawa. who lias been spending a couple of miontis in
Dawson city in lookiig over Iis interests bas just returnîed to the capi.al.
Il.: states tiat siortness of water lias becn tle meanus of closmng dowt inany
o the placer workinigs tucht carlier tian was expected. The Royal Coi-
mission on lime Trcadgold concession had only just opened wlen Mr. Ray
was leaving the country, so lie could not speak of ils present progress or
future results.

Professor Moses, whio fills tlte chair of tlineralogy at the Cohtmbia
Univcrsity of New Vork, is on a visit to British Coluibia. White int the
west he intends examining the great rock sltde aI Frank, N. W. T., and to
look into the present condition of the inouintail. Being a high authority on
seisnic and other disturbances, Iis opinion as to the stability of Turtic
Mlountain w-ill be of considernble interest, not only to tht residents of the
district but to the scicitific world at large.

Mir C. Fernau, consulting engineer of London and Newcastle-on-Tvee
is nt a visit to the Kaslo district. le is imatnly interested ît the Monitor
group at Three Forks. Mr. Fernau is quitc an expert in the concentrating
and reduction of lcad and zinc ores, betng coniected iwith the Vieille lon-
tagne Zinc Company, vich is lte largest in the world.

Mir F E. Woodside, of Vancouver, ias been appointed Secretary of the
Local Branci of the B.C. 'Mining Association, vice 'ir. Sangster resigned.
Mr. Woodside will comuier -:c is duties almost imnmediately.

Lieut. F. N. Gibbs, of Port Arthur, consulting enîgineer for the J. C. A.
Henderson %iiing Company, of Johannesburg, South Africa, and laite of lite
3rd Canadian Regunent, is nov on a visit to Anerica looking up the latest
developments in tiiining tmachinery. He will spend sonctine iii Canada.
and is ver> enthusiastic over the mîtmîeral wealth of the Transvaal.

Sir J. Heavei Edwards, chairnmin of the board of directors of the Slougi
Creck, Linited. in ite Cariboo district, B.C., is now on a vitit to the west
lookiig over the Company's mines at Slouglh Creck and Ligltniing Crcek,
and expects to spend about a month exatitng the extent of the seasons
operations. Reterring to a meeting whsicht was recently called ins London hy
some dtssatisfied shtareholders, to consider the election of a new directorate.
Sir Join states litas 75,e0O sharcs werc represented, which voted confidence
in hniself and lis associates, and only 15,ooo were looking for a change.
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Mr..Clerniont Livingston, geieral manager of tie Tyee Copper Comn-
pany, Limited, who has been on a visit tu England, acconipanied by lits
famîîily, lias returned to the west. He brings L, 4ck wvith lin on a trip,
Mlessrs. E. B. Livingston, and J. Lancaster, of Coventr>, England.

Mr. J. C. Drewry, of Rossland, director of the St. Eugene mine, a large
lead producer of lIast Kootenay, is on a visit to Toronto. Ilestates that the
inability to secure satisfactory rates for freiglt and treatient frot the
Canadian suelters is the principal reason for the closing down of the inule.

Mr. W. Blakemore, C. & M. E., wlio lias been spending tie stinter in
British Columbia, las returnîed to Montreal wlere lie n ill reiz:ain through
the wvinter.

Mr. J. Hicks of Rat Portage. Ont., has gone to lrescott, Arizona, to
take charge of the undergrund work of the Iloîne Run ine on Groot
Creek, which lias lIstely been purchased by àlessrs. Douglas, i.acey & Co.,
the great iiiniiig brokers of New York city.

Mr. John L. Retallack, who spent the last five or six niontlis in the
capital, wliere lie was looking after the securing of a houinty on lead ores,
lias since bis return to lititislh Coluiibia been selected as the Liberal candt-
date for the electoral district of Kaslo. The friends of Mr. Retallack feel
confident of his suiccess in thle approaching election. as the excellent work
done while in Ottawa in the securing of the lead bouity lias itiale biîîn nanîy
friends in lie district.

Mr. Hernian French, an EIglislh iiiiing eigiieer of large experience,
is now in tht Newcastle district, Vancouver Island, exainiiing anud iispectinig
somte ninerai pruperties owed by a Victoria syndicale. Mr. French is a
miniiig engineer with a distiingiisled record. and was before comîing to this
country superintendent of tht Nitia Cuatro Atiigos muine. in Spain. While
in the west lie will be the special representative of a large L.ondoi syilicatc,
which is deepl> interested in British C.duttilia as at t.iiiiig fitehl. and iiov
awaits Mr. French's reports as a result .f whîicli they ina> pssll make
heavy investinents.

Mr. Henry Maliti.n inanagitig director of the Société Minière de la
Colotnbie Ilritinique. of Atlin. lias b, en appointed attorney for the cotipany
in place of 'Mr. Enile Jaune de Laiare.

Mr. Allat MacI.ran, of l.ondon. England. a director in thte Kootenay
and Velvet iniinîing compatnes, is now oni a visit to the Rossland district.
Durtnig lits visit to tht country lie also nitamde a trlp to Mexico, to look over
ti silver mniiiintg iniidustry ii that reptblic acconipaiied by Mr. Win.
Thomipson. general manager of the Rossland-Kootenay Conipainy.

Mr. Roscoe R. Leslie, superititendent of the L.e Roi nmine, lias severed
his contiection withli tie couipauny. liefore leaving Mr. l.eslie was presented
withi a itagnificent solitaire diationd ring and a Irunton cotmipass by the
entiployec at tht mnie.

Mr. Ralph L. Broacbeit of tht Geological Survey. lias becn atppoiited
to take charge of the Catnadhiai Minerai exhibit at the great exhibition in St.
Louis iext year. The ititention is to have a large nigneral display frotn eacah
of ite Canîadian Provinces.

Mr. Justice hritton, one of the conniîssioners on the Treadpold itivest-
igation whicih lias been going oi for sote tite at Dawson city, left for
Ottawa ituttrnediately after the closîng of the session on the lotit inîst. 31r.
B. T. A. Bell. the other cotiuntissioier, and editor of the Cantadiai inlitlg
Review. will spend a week or two in the Yukon before leaving for Uttawa.

Sale of Valuable Zinc Mine
IN CANADA

Pursuant to the order of the High Court of Justice, for the nind-
ing up of the Grand Calumet 1lining Company, thtere will be offercd
for sale by Public Auction at the Local Master's Office, in the Court
Hotuse, in the City of Ottawa, in the Dominion of Canada,

On the Sixth day of October, 1903,
AT 2.30 P.M

Mining Location 30 T, in the District of Thunder Bay, in the Province
of Ontario, containing i6o acres, and known as "The Zenith Zinc
Mine." The property is about çclvc miles from Rossport Station on
the C. P. Railway. A considerable amotint of developnent has been
.one, and about :,ooo ton:: of ore have been extracted.

The property will be offered for sale subject to a reserve bid, and
to a royalty of $3.oo per ton on all ore to be mined thercon. With it
will be put up for sale, a quantity of mining plant and machinery, con-
sisting of engine, derricks, cables, drills, carpenter's tools, blacksmith's
tools, bar steel and iron, rope, saws, stoves, &c.

A detailed inventory of the chattels, an expert analysis of the ore,
and any other information may be obtained from the liquidator.

Ten per cent. of the purchase money must be paid at the time of
sale, and the balance in thirty days.

Dated the I3th day of June, 1903.
E. A. LARMONTH, W- L. SCOTT,

Liquidator, Local Master
48 Elgin St., Ottawa, Canada. at Ottawa.

A recent issue of the Mining Vorld, Chicago, says . Many shady iniing
'Jokers are fooling investors b> issuing their weekl or tuonthl> circulars,
cluthed in all the garb of legitunante niniiiiîîg newspapers. Subscription rates,
advertising rates., publishinîg culnpan 's naine, etc , occupy the usual space
at the top of the editorial pages. Advertisenients arc circulated throughout
tl'e big city dailies, requesting those nîterested in snininîg to senti for sautiple
copies None of those schenes are other than praspectuises, issued solely
and exclusively in the ii terests of the broker or prornter. and about nine
ont of every ten of thent are boosting the ranikeàt - wildcat " schenies on the
îînarket. IL is a mystery how the public can be fooled or tisled by Iltheni.
but ther do thrive. Note of the lalf dozen or more inniiiing papers would
publislh the stuff these brokers use, and consehquently they work it off on the
public through these ntediunis

POCSON, PELOUBET & CO.

PUBLIC ACCOUNTANTS
NEW YORK - - - 20 Broad Street
CHICAGO - - - Marquette Building
ST. LOUIS - - Chemical Building
BUTTE - - - Hennessy Building

Audits of Books and Accounts,
Systems of Bookkeoplng or Costs.

Financial Examinations, Etc.

ASSAYERS SUPPLIES
CHEMICAL APPARATUS

Prospecors'Ou fit ine Chemnicals
Miners' Outfits Heavy Chemicals

Corresponvlencc tuvitcd.

Promnpt deliveries.

The Chemnists & Surgeous Supply Go, Ltd,
eHAs. L. WALTERs (3:2years with I.ymnan Sonis) Manager

818 Dorchester St. M ON TR E AL.

Assay Apparatus-
ZINC, CYANIDE and SULPHURIC ACID

FOR CYANIDE PROCESS.

COM PLETE ASSAY DUTFITS.
THE HArlILTON-MERRITT PROSPECTOR'S OUTFITS. .

Becker's Balances and Weights.
Battersea Crucibles and Muffles.

Hloskins' Gasoline Furnaces.
Kavalier's Bohemian Glassware.

Munktell's Swedlsh Filters.

OUR 1897 UATALOGIJ ON APPLICATION.

LymanH, Sons &Company
880, 882, 884 and 886 St. PAUJL STREET

MONTREAL.
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THE GARDNER
ELECTRIC ROCK DRILL

A Mechanical Drill Electrically driven.

It requires less Horse Power to operate
than Air or Steam.

No Pipes to instail.

Highest possible efficiency.

Write for descriptive Pamphlets.

They will interest you.

THE R. E. T. PRINGLE CO. LEIMITED
ELECTRICAL APPARATUS AND SUPPLIES

BRANCH OFFICES : Head Office and Factory:

St. John, N.B. Toronto, Ont. MONTREAL, P.Q.

ADAMANTINE MHOES & DIES ALSO CHROME GAST STEEL.
THE CANDA PATENT SELF-LOCKING CAM

TAPPETS, BOSSES, ROll. SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.

These castings arc extensively used in all the Mining States and Territories throughout the World. Guaranteed
to prove better and cheaper than any others. Orders solicited sibject to above conditions. When orderng send
sketch with exact dimensions. Send for illustrated Catalogue to

CHROME STEEL WORKS.9
KENT AVENUE KEAP

ANTD HOOPER STREETS. BROOKLYN, N.Y , U.S.A. . m
F. E. CANDA, Presldent. C. J. CANDA. Vioo-Prosident. F. MORA CANDA, SocPetary. T. I. JONES, TroasuPOP.

Lunkenhime
\'ic tortd G te V.aear mod-

cru hiigh.-pressureve,sritl
first-class and constructed to give

saitisfaction. Made in standard sizes

romin.p Ilin sw ad f l ae e,with stati*ona.ry or rising spinidles, w'ith
atnd wçithout by-pass, for 1'.5 lbs. uorkmig

prurWcaningprt madle of bronze.
Comac, eaydura=e low priced.

s eey the' Ç r a alle( I $li .

liron E.ngineering Specialtts.
THE LUNKENHEIMER CO.

ts 

s ~

Sanr e with 35crea er Street Ens 5ë e Tanrrn 

a
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J. & J. TAYLOR
(TORONTO SAFE WORKS)

TORONTO, ONTARIO
MANUFACTURERS 0F

Bankers' Steel Safes
Fireproof Safes

Jewellers' Safes
Vault Doors

Prison Work, &c. THIS CUT SHOWS SUITABLESSAFE
FOR MINING COMPANIES

LAURIE ENGINE COMPANY
MONTREAL - -CANADA

IMPROVED
GORLISS

COMPOUND

VERTICAL

HORIZONTAL ENGINES
FOR ELECTRIC LIGHT and POWER PLANTS.

SIMPLE
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FOR SALE

SILVER AMBER MICA PROPERTY
In Eastern Ontario. Has produced over 5,5oo pounds of Thumb

Trimmed Mica up to 8 by 1o inches in size. Eleven feet of a vein of

pink calcite (pink lime). Terms and particulars on application.

F. E. LEUSHNER,
Room 12, Janes BId., TORONTO, Canada.

Are You Confronted with a
Difficult Ore-Separating Problem ?

THE WETHERILL MAGNETIC SEPARATING PROCESS
IVlay Fr-ve the Solu..Ltiori

... APL-.Y TO...

WETHERILL SEPARATING CO., 52 Broadway, New York

Manufaoturlng Agents for Canada, ROBERT GARDNER A SON, Montreal, P.Q.

Canada Atlantic Ry.
THE SHORT FAVORITE ROUTE

3ETWEEN

Ottawa and Montreal.
TRAINS DAILY

EXCEPT SUNDAY
And Sunday Train Both Directions

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

Quebec, Halifax, Portland
And aIl Points EAST and SOUTH.

FAST THROUGH SERvICE BETWEEN

Ottawa, New York, and Boston
And ail NEW ENGLAND POINTS

Through Buffet SeePing Cars between Ottawa and New Yulk
Baggage checked to all points and passed by custcms in transit.
For tickets, time tables and information, apply to nearest ticket

agent of this company or connecting lnes.

E. J. CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Traffic Manager.

W. P. HINTON,
Gen'l Passenger Agent.

J. E. WALSH,
Ass. Gen. Passenger Agt.

Canadian Mining Institute
INCORPORATEO 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 may be gained through the medium of publications.

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

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

(D) To encourage and promote these industries by all lawful 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 qualifying themselves
for the profession of mining or metallurgical engineering, students in pure
and applied science in any technical school iii 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 nay desire to
participate in the benefits of the meetings, library and publications of the
Institute. Student Members shall be eligible for election as Menbers after
the age of 25 years.

SUBSCRIPTION.

Members yearly subscription...................$Io oo

Student Members do

Vol.
Vol.
Vol.
Vol.
Vol.
Vol.

...................... 2 00

PUBLICATIONS.

1, 189 8, 66 pp., out of print.
II, 1899, 285 pp., bound red cloth.
III, 1900, 270 pp.,
IV, 1901, 333 pP.,
V, 1902, 700pp., " "

VI, 1903, 6oo pp., now in press.

Membership in the Canadian Mining Institute is open to everyone in-
terested in promoting the profession and industry of mining without quali-
fication or restrictions.

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

B. T. A. BELL, Secretary,
Orme's Hall, Ottawa

EIGHTH MONTHLY DIVIDEND, Feb. 15th
WILL BE PAmD BY THE6 0. 0/ California-Nevada Mining Co.

/o PER ANNUM GUARANTEED
on Par Value of Stock when Mill is completed.

PRESENT DIVIDEND I PER CENT. PER MONTH ON PAR VALUE UNTIL
MILL IS COMPLETED.

$20,ooo.ooo BLOCKED OUT A 200-TON PER DAY PLANT
READY FOR TRE MILL and the CONTRACTED FOR and will be
Hoodlum Claim, which adjoins the in full operation not later than
Old Victor Mine, yet to figure on. April Ist, 1903.

PRESENT PRICE $1.00 PER SHARE. Fully paid and non-assessable.
Do not fail to investigate this proposition, for the more you investigate the more
stock you will want. Write for prospectus.

W. H. BALDWIN & CO., Brokers and Financial AgenLts ".°;'";L2 °,N
REFEFRENcE-Bradstreet's and Dun's Agencies; State Bank and Trust company,
Los Angelos, Cal.; any mining journal of the state or prominent minilig men.
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THE GRIFFIN
THREE ROLLER

5. ... ORE MILL..
The Griffin Three Roller Ore Mill is a simply constructed Mill, suitable for working all

kinds of ores that require uniformly fine crushing by the wet process. This Mill is a modi-
fication of the well-known Chilian Mill, but the rollers run upon a crushing ring or die,
which is inclned inwardly at an angle oftabout 3o degrees, the rollers themselves also being
inclined to the central shaft of the Miii, thus utilizing the centrifugal force, as well as the
weight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore Mill is
therefore a Mill of great strength, and lias few wearing parts. We construct these Mills,
with extreme care, using only the best of raw materials, which are most carefully worked
by men who are specialists as mill builders. We sell the Griffin Ore Mill on its determined
merits, and will gladly supply full information regarding it to any one.

Send for free illustrated and descriptive catalogue to

BPadley PulvePiZeP Co. MASS.

ITEMS FROM OUR STOCK OF ATLAS CAR MOVERS
SPECIAL INTEREST TO MINEA FEW OWNERS AND OPERATORS... NORTON BALL BEARING JACKS

WIRE ROPE AND FITTINGSW.iH. .IMUSSO & Co. LIGHT MINE RAILS AND PLATES
MONTREAL OCTAGON DRILL STEEL

Hoist-Conveyors

MANUFACTURED BY

THE TRENTON IRON CO.
T N O MW. %.

Engineers and Contractors, and sole licensees in North America for the Bleichert System.

Also, Wire Rope Equipients for Surface and Underground Haulage.

Illustrated book upon application.

New York OffIce-Cooper, Hewitt & Co., 17 Burling Slip.
Chicago Office-1114 Monadnock Building.

WANTED

? Vols. I and II General Mining
Association of Quebec.

Vol. I Ontario Mining Institute.

Vols. I, II and III Federated
Canadian Mining Institute.

Vols. I, II, III and IV Canadian
Mining Institute.

$20 WILL be paid for a completesett of these volumes. Readers
having any, or all, of these copies for
sale please write to

The Canadian Mining Review
+. OTTAWA, Canada.

4. 4.++ ++ ++

Cable
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.
*1~
4.
4.
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'Cme -L5ometets
PULSOMETER ENGINEERING CO., Limited, READING, ENGLAND

1,000 TO 100,000 GALLONS PER HOUR
PUMPS ALMOST ANYTHING

NOISELESS. NOT AFFECTED BY WEATHER.

NO SKILLED LABOR REQUIRED.

MOST ECONOMICAL AND BEST MADE.

NO EXHAUST STEAM. SIMPLE. DURABLE.

PEACOCK BROTHERS SOLE CANADIAN REPRESENTATIVES

CANADA LIFE BLDG., MONTREAL

H E NESAFETY
BOILER

MANUFACTURED BV

The Canadian Heine Safety Boiler Co.
TORONT09 ONT.

TH E H EINE SAFETY BOILER-Made in units
of 100 to 500 h.p., and can be set in batteries of

any number. Suitable for Mines, Pulp Mills, Water
and Electric Installations, and large plants generally.
The best and most economical boiler made.

SPRINCHILL COAL.
The Cumberland Railway & Coal Company

Are prepared to deliver this well known

Stearn Coal at all points on the lines of

G. T. R., C. P. R. and I. C. Railways.

Hoad Oeio: 107 ST. JAMES STREET, MONTREAL
Address: P. O. BOX 396.

w

M
COMBINED THEODOLITE AND

MINIMG DIAL
Ruik Levelling Head.

Reading p9Q
0 up and down.

GUN METAL- Pric £25.
CODE WORD -Atavism.

AiLUMINIUM - -Price £30.
CODE WORD - - Ataxy.

Stanley's Patent Mine

Staff, 6 fett, cli sîng to
20 inches, very port-
able ............... £2 5s.

CODE WORD - - Element.

Mathematical, Drawing, and Surveying Instruments
Of every description, of the higbest Quaity and Finish, at

the rnost moderate Prices.

SPECIALTY FOR MININC SURVEY INSTRUMENTS.

PRICE LisT, POST FREE.

Address-W. F. STANLEY & CO. Ltd.
CREAT TURNSTILE, NOLBORN, LONDON, W.C., ENC.

Telegrams-" TURNSTILE, LONDON.

Gold Medals, Inventions Exhibitions, 1885, and Mining Exhibition, 189o.
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PROVINCE of QUEBEC
The attention of Miners and Capitalists in the United States

and in Europe is invited to the

OREÂT
Gold, Silver,

MINERAL TERRITORY
Open for investment in the Province of Quebec.

Copper, Iron, Asbestos, Mica, Plumbago,
Phosphate, Chromic Iron, Galena, Etc.

ORNAMENTAL AND STRtUCTURAL MATERIALS IN ABUNDANT VARIETY.
The Mining Law gives absolute security to Title, and has been
specially framed for the encouragement of Mining.

Mining concessions are divided into three classes:-

i. In unsurveyed territory (a) the first class contains 4oo acres, (b)

the second, 2oo acres, and (c) the third, 1oo acres.

2. In surveyed townships the three classes respectively comprise

one, two and four lots.

All lands supposed to contain mines or ores belonging to the

Crown may be acquired from the Commissioner of Colonization and

Mines (a) as a mining concession by purchase, or (b) be occupied and

worked under a mining license.

No sale of mining concessions containing more than 400 acres in

superficies can be made by the Commissioner to the same person. The

Governor-in-Council may, however, grant a larger extent of territory up

to 1,ooo acres under special circumstances.

The rates charged and to be paid in full at the time of the pur-

chase are $5 and $1o per acre for mining lands containing the superior

metals*; the first named price being for lands situated more than 12

miles aud the last named for lands situafed less than 12 miles from the

railway.

If containing the inferior metal, $2 and $4 according to distance

from railway.

Unless stipulated to the contrary in the letters patent in conces-

sions for the mining of superior metals, the purchaser has the right to

mine for all metals found therein ; in concessions for the mlning of the

inferior metals, those only may be mined for.

*The superior metals include the oresof'gold, silver, lead, copper, nickel, graphite, ashestos,

mica, and phosphate of lime. The words inferior metals include ail other minerais and ores.

Mining lands are sold on the express condition that the purchaser

shall commence bona fide to mine within two years from the date of

purchase, and shall not spend less than $5oo if mining for the superior

metals ; and not less than $200 if for inferior metals. In default, can-

cellation of sale of mining lands.

(b) Licenses may be obtained from the Commissioner on the fol-

lowing terms :-Application for an exploration and prospecting license,

if the mine is on private land, $2 for every 100 acres or fraction or

100 ; if the mine is on Crown lands (1) in unsurveyed territory, $5 for

every 100 acres, and (2) in unsurveyed territory, $5 for each square

mile, the license to be valid for three months and renewable. The

holder of such license may afterwards purchase the mine, paying the

prices mentioned.

Licenses for mining are of two kinds : Private lands lîcenses where

the mining rights belong to the Crown, and public lands licenses.

These licenses are granted on payment of a fee ot $5 and an annual

rental of $i per acre. Each license is granted for 2oo acres or less,

but not for more; is valid for one year, and is renewable on the same

terms as those on which it was originally granted. The Governor-in-

Council may at any time require the payment of the royalty in lieu

of fees for a mining license and the annual rental-such royalties,

unless otherwise determined by letters patent or other title from the

Crown, being fixed at a rate not to exceed three per cent. of the value

at th mine of the mineral extracted after deducting the cost of
mining it.

The fullest information will be cheerfully given on application to

THE !INISTER OF LANDS, MINES AND FISHERIES,
PARLIAMENT BUILDINGS, QUEBEC, P. Q.
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PROVINCE OF NOVA SCOTIA.

leases for Mines of GoId, Silver, Coal,Iron, Copper, Lead,Tin

PRECIOUS STONES.

TITLES GIVEN DIRECT FROM THE CROWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.
Under the provisions of Chap. i, Acta of 1892, of Mines and Minerals,

IÀcenses are issued for prospecting Gold and Silver for a term of twelve
months. Mines of Gold and Silver are laid off in areas of 150 by 250 feet,
any number of which up to one hundred can be included in one License,
provided that the length of the block does not exceed twice its width. The
cost is 5o cents per area. Leases of any number of areas are granted for a
term of 4o years at $2.oo per area. Theseleases are forfeitable if not worked,
but advantage can be taken of a recent Act by which on payment of 50 cents
anuually for each area contained in the lease it becomes non-forfeitable if
the labor be not performed.

Licenses are issued to owners of quartz crushing mille who are required

to pay Royalty on al the Gold they extract at the rate of two per cent. en
smelted Gold valued at $z9 an ounce, and on smelted Gold valued at $zS an
ounce.

Applications for Licenses or Leases are receivable at the office of the
Commissioner of Public Works and Mines each week day from io a.m. te
4 p.m., except Saturday, when the hours are from zo to z. Licenses are
issued in the order of application according to priority. If a person dis-
covers Gold in any part of the Province, he may stake out the boundarie. of
the areas he desires to obtain, and this gives him one week and twenty-four
hours for every 15 miles from Halifax in which to make application at the
Department for his ground.

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

dollars, for minerals other than Gold and Silver, out of which areas can be
selected for mining under lease. These leases are for four renewable terms
of twenty years each. The cost for the first year is fifty dollars, and an
annual rental of thirty dollars secures each lease from liability to forfeiture
for non-working.

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

The Government as a security for the payment of royalties, makes the
royalties first lien on the plant and fixtures of the mine.

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

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

The Gold district of the Province extends along its entire Atlantic coast,
and varies in width from 10 to 40 miles, and embraces an area of over three
thousand miles, and is traversed bygood roads and accessible at ail points
by water. Coal is known in the Counties of Cumberland, Colchester, Pictou
and Antigonish, and at numerous points in the Island of Cape Breton. The
ores of Iron, Copper, etc., are met at numerous points, and are being rapidly
secured by miners and investors.

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

THE HON. A. DRYSDALE,
Oomnissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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DOMq\INION 0F CANADA
SYNOPSIS OF REGULATIONS

For Disposal of Minerals on Dominion L ands in Manitoba, the North-
West Territories, and the Yukon Territory.

COAL.

Coal lands may be purchased at $îo.oo per acre for soft coal, and $20.00
for anthracite. Not morè than 320 acres can be acquired by one individual or
company. Royalty at such rate as may from time to time be specifled by
Order-in-Council shall be collected on the gross output.

QUARTZ.
Persons of eighteen years and over and joint stock companies holding

Free Miner's certificates may obtain entry for a mining location.
A Free Miner's Certificate is granted for one or more years, not exceed-

ing five, upon payment in advance of $îo.oo per annum for an individual, and
from $5o.oo to $roo.oo per annum for a company, according to capital.

A Free Miner having discovered mineral in place may locate a claim
iSoo x 15oo feet by marking out the same with two legal posts, bearing location
notices, one at each end of the line of the Iode or vein.

The claim shall be recorded within fifteen days if located within ten miles
of a Mining Recorder's Office, one additional day allowed for every additional
ten miles or fraction. The fee for recording a claim is $5.oo.

At least $îoo.oo must be expended on the claim each year or paid to the
Mining Recorder in lieu thereof. When $5oo.oo has been expended or paid
the locator may, upon having a survey made and upon complying with other
requirements, purchase the land at $r .oo per acre.

Permission may be granted by the Minister of the Interior to locate claims
containing iron and mica, also copper in the Yukon Te -ritory, of an area not
excecding î6o acres.

The patent for a mining location shall provide for the payment of royalty
on the sales not exceeding five per cent.

PLACER MINING, MANITOBA AND THE N.W.T., EXCEPTING THE
YUKON TERRITORY.

Placer mining claims generally are ioo feet square; entry fee, $5.oo,
renewable yearly. On the North Saskatchewan River claims are either bar
or bench, the former being oo feet long and extending between high and low
water mark. The latter includes bar diggings, but extends back to the base
of the hill or bank, but not exceeding i,ooo feet. Where steam power is used,
claims 200 feet wide may be obtained.

DREDGING IN THE RIVERS OF MANITOBA AND THE N.W.T.,
EXCEPTING THE YUKON TERRITORY.

A Free Miner may obtain only two leases of five miles each for a term orwenty years, renewable in the discretion of the Minister of the Interior.
The lessee's right is confined to the submerged bed or bars of the river

below low water mark, and subject to the rights of all persons who have, orwho may receive entries for bar diggings or bench claims, except on theSaskatchewan River, where the lessee may dredge to high water mark on
each alternate leasehold.

The lessee shall have a dredge in operation within one season from thedate of the lease for each five miles, but where a person or company has ob-
tained more than one lease one dredge for each fifteen miles or fraction issufficient. Rental $o.oo per annum for each mile of river leased. Royalty atthe rate of two and a half per cent., collected on the output after it exceeds
$10,000.00.

DREDGING IN THE YUKON TERRITORY.
Six leases of five miles each may be granted to a free miner for a term oftwenty years, also renewable.

The lessee's right is confined to the submerged bed or bars in the riversbelow low water mark, that boundary to be fixed by its position nor the ist
day of August in the year of the date of the lease.

The lessee shall have one dredge in operation within two years from thedate of the lease, and one dredge for each five miles within six years fromsuch date. Rental, $roo.oo per mile for first year, and $îo.oo per mile foreach subsequent year. Royalty ten per cent on the output in excess of
$î5,00.oo.

PLACER MINING IN THE YUKON TERRITORY.
Creek, Gulch, River, and Hill claims shall not exceed 250 feet in length,measured on the base line or general direction of the creek or gulch, thewidth being froni ,ooo to 2,ooo feet. All other Placer claims shal be 25o feet

square.
Claims are marked by two legal posts, one at each end bearing notices.

Entry must be obtained within ten days if the claim is within ten miles of
Mining Recorders office. One extra day allowed for each additional tenmiles or fraction.

The person or company staking a claim must hold a Free Miner's cer-tificate.
The discoverer of a new mine is entitled to a claim iooo feet in length,and if the party consists of two, 1,500 feet altogether, on the output of whichno royalty shall be charged, the rest of the party ordinary claims only.
Entry fee $,5.oo. Royalty at the rate of 2 4 per cent. on the value of the

gold shipped from the Territory to be paid to the Comptroller.
No Free Miner shall receive a grant of more than one mining claim oneach separate river, creek, or gulch, but the same miner may hold any num-ber of claims by purchase, and Free Miners may work their claims in partner-

ship, by filing notice and paying fee of $2.oo. A claim may be abandonedand another obtained on the same creek, gulch, or river, by giving notice,
and paying a fee.

Work must be done on a claim each year to the value of at least $200.oo,or in lieu of work payment may be made to the Mining Recorder each yearfor the first ti.ree years of $20O.oo, and after that $400.oo for each year.A certificate that work has been done or fee paid must be obtained each
year; if not, the claim shall be deemed to be abandoned, and open to occupa-tion and entry by a Free Miner.

The boundaries of a claim may be defined absolutely by having a surveymade, and publishing notices in the Yukon Official Gazette.

HYDRAULIC MINING, YUKON TERRITORY.
Locations suitable for hydraulic mining, having a frontage of from one tofive miles, and a depth of one mile or more, may be leased tor twenty years,provided the ground has been prospected by the applicant or his agent ; isfound to be unsuitable for placer mining; and does not include within itsboundaries any mining claims already granted. A rental of $i5o.oo for eachmile of frontage, at the rate of 234 per cent. on the value of the gold shippedfrom the Territory. Operations must be commenced within one year from thedate of the lease, and not less than $5,ooo.oo niust be expended annually.The lease excludes all base metals, quartz, and coal, and provides for thewithdrawal of unoperated land for agricultural or building purposes.

PETROLEUM.

Al unappropriated Dominion Lands shall, after the first of July, 1901, be
open to prospecting for petroleum. Should the prospector discover oil in
paying quantities he may acquire 64o acres of available land, including andsurrounding his discovery, at the rate of $i.oo an acre, subject to rovalty atsuch rate as may be specified by Order in Council

JAMES A. SMART,
Deputy of the Minister of the Interlor.

OTTAwA, gth Dec., igor.
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Ontario's
Mining

Lands..
HE Crown domain of the Province of Ontario contains an area of

over oo,ooo,ooo acres, a large part of which is comprised in
geological formations known to carry valuable minerals and ex-

tending 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 ; zincblende, 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
sourcés of the world's supply of nickel, and the known deposits of this
metal are very large. Recent discoveries of corundum in Eastern On-
tario are believed to be the most ektensive in existence.

The output of iron, copper and nickel in 19oo 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.

TeCanadian Pacific Railway runs through the entire mineral belt.
For reports of the Bureau of Mines, maps, mining laws, etc, apply

to

HONORABLE E. J. DAVIS,

orTSCommissioner 
of Crown Landas,

Director Bureau of Mines,

Toronto, Ontario.



CONTRACTORS TO H. M. GOVERNMENT

Allan, Whyte & Co.
CLYDE PATENT WIRE ROPE WORKS

Rutherglen, Glasgow, Scotland
MANUFACTURERS 0F

WIRE ROPES for Collieres, Mines,Aerial Tramways
Transmission of Power, Logging and general Hauling and Hoisting PuPposes.
Wire specially selected for .own exclusive use.
We have made many records with ouP Winding, Haulage and Crane Ropes.

Illustration of Winding
Rops, 240 fms. long x
3/ circ. Galvanized
Special Improved
Patent Steel, Com-
pound Make, supplied

to Kenneil Collieries,
Bo'ness, Scot., which
gave a record life of 6
years and 2 months.
Sbewing condition
when taken off.

TELEGRAMS-" RopeoP Ruthepglen." A B C, AI and Liebes"s Codes used.

AGENTS IN CANADA:
Wm. Stairs, Son & MorPow Ltd., Halifax, N.S.
W. H. Thorne & Co. Ltd., Saint John, N.B.

Drummond, MoCall & Co., Montreal.
John Burns, Vanoouver, B. C.

Drummond McCali & Co.
IRON, STEEL and GENERAL METAL MERCHANTS

CENERAL SALES ACENTS

Algoma Steel Co. Ltd., Sault Ste. Marie, Ont.
AND IMPORTERS OF

Beams, Channels, Angles and other Structural Material.
Steel Plates-Tank, Boller and Firebox Quallty.

Cold Rolled Steel Shaftlng.
Mlld Steel Bars-ail diameters.

Wire Rope. Snow Steati Pumps. Tool Steel.

Ger Ofioces: OANADA LIFE BUILDING

Montreal Pipe Foulndry Co.
MANUFACTURERS OF

CAST IRON
WATER AND CAS

and other Water Works Supplies.

"LUDLOW" VALVES & HYDRANTS
CENERAL OFFICES:

Canaca Life Building - MONT AI.EL

PIG
.- MONTBMAL

}RON..
"O.I.F." Charcoal Pig Iron, also

"MIdland elFoundry Coke PIg Iron
MANUFACTURED BY

CANADA IRON FURNACE COMPANY, LIMITED
Plants at ( DNOR FORGES, QUE., and

Pat t1MIDLAND, OUT.

GENERAI OFFICES

CANADA LIFE BULl.IINC, MONTREAL.

Geo. E. Drummond, Managing Director and Treasurer.



THE DOMINION WIRE ROPE 00.
MONTREAL, CAN.

Manufacturers of " LANG'S PATENT WIRE ROPES

FOR COLLIERY AND GENERAL
MINING PURPOSES.

ALSO BEST STEEL WIRE: ROPES
FOR ALL PURPOSES.

SOMETHINC
NEW... g, M i ' AL

SOMETHINC
TO LAST...

The Wearing Surface of Hemp.
The Flexibility of Xanila.

The Strength of Wire.

UNEZXCELLED FOR TRANSXISSION AND PILE DRVIN
P~Poszs

BRANCH OFFICES: Vancouver, BC.C.
Rossland, B. C.

Winnipeg, Man.
Toronto, Ont.

Ottawa, Ont.
Halifax, N.S.

CATALOGUE ON
APPLICATION.

MINING AND CONTRACTORS' RAILS
RELAYING RAILS 30ib-e., 45 s., 56 Ibo., 65 ls. per Yard

IMMEDIATE SHIIPMENT.

ORELIGHT MINING RAILS
12 lbs., 18 lbm.,

..IN
2511bs., 30 lbo., per Yard

STOCK.
..MInIng

AND

Cars..

WHEELDARROWS ü..

SPECIAL ORE BARROWS
Charglng Barrows

PIt, SHOVELS, HAMMERS, TOOLS. rE, e,

Barrett Jacks. Car Movers.
ENGLISH OCTAGON DRILL STEEL L. UN

Office 299 ST. JAMES ST. MONTREAL

f

LIMITED

a..

PuBrPOSES

N


