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ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED

| ¢ THE GUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO, -i-

ofrice 613 63 FRONT ST WEST TORONTO FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering. Rubber Clothing & Bools

INGERSOLL-SERGEANT
- o, RDCK DR".'.S

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

Stone Channelling Machines, Coal Mining Machines, and Complete
Plants of Mining Tunnelling and Quarrying Machinery.

JAMES COOPER MANF'G CO. lelted

299 ST. JAMES STREET, MONTREAL.
BRANCH OFFICES: ROSSLAND, B.C. RAT PORTAGE, ONT  HALIFAX, N.S.
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MANUFACTURED BY

' "~ PENBERTHY INJECTOR C0.

DETROIT. MICH. e
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THE WM. HAMILTON MANUFACTURING CO. Limited
” ENGINEERS AND BUILDERS
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MODERN MINING AND
MILLING MACHINERY . ...
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GY RATI N G § CONTRACTORS FOR THE DESIGN

i AND CONSTRUCTION OF COMPLETE

VAN N ER § STAMP MILLS, CONCENTRATION,

i CHLORINATION, CYANIDE and
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SMELTER EQUIPMENTS.

SHAKES LIKE A PAN.
SEND FOR SPECIAL CIRCULAR.

Department D.

- Peterborough, Ont. o Vancouver, B C.
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Nova Scotia Steel Co. Ltd.

MANUFACTURERS OF

e Iiammmd and Rolled Steel Tor mming Purposes. =~

o |
Pit. Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel E A FULL STOCK OF MILD FLAT RIVET-

Sereen Bars, Forged Steel Stamper Shoes and Dies, Blued ROUND and ANGLE STEELS ALWAYS ON

Machinery Stee 1 0 3% Diaeter, Seel Tub Axles Gt to | HAND. ##SPECIAL_ATTENTION PAID TO
' Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick =
- Steel, Draw Bar Steel, Fmgmgs of all kinds, Bright Comgressed ' MINERS’ REQUIREMENT S. sttt st St St St ot ot b

S&g&hg 56’ to 5 true to ., part of One Inch.ppSAASAS S X CORRESPONDENCE SOLICITED.otutst st

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

’Tool Steel and Rock Drill Steel

AI._WAYS CARRIED IN STOCK

R A"M CAMS, TAPPETS, BUSSES RoLL

SHEU.S CHUSHEH PI.AI[S

H. W. eCOURTENAY & CO.

4768 ST. PAUL STREET

Agents for Canada. R MONTREAL..

Adamantine Shoes and Dies- and Chrome Cast Steel. ~ %

THE CANDA PATENT SELF-LOCKING CAM.
TAPPETS, BOSSES, ROLL SHELL and CRUSHER PLATES. Also Rolled Parts for Huntington and other Mills.

These castings are extensively used in all the Mining States and Territories throughout the World. Guaranteed to prove JEEES
: better and cheaper than any others. Orders solicited subject to above conditions. When ordering send sketch with exact dimen- :
Iy sions. Send for Illustrated Catalogue to

, CHROME STEEL WORKS,
s KENT NS HOGPER STREETS. BROOKLYN, N-Y-, U.S.A. Canda c'

C. P. HAUGHIAN, President. F. B. CANDA, Vlco-PruHmt. G J. CANDA, Vice-President. F. MORA CANDA, Secreotary. T. . JONES, Treasurer.

MINING WIRE CLOTH

- : et "DOUBLE CRIMPED.
IIIII»IIIII " ‘ |
IIIIIIII:..II‘
| l’l LI 'I*I’Itl LR m'a 'l
%. L) . . N .i. . iy ARE SPECIALTIES WITH US. *

THE LUDLOW-SAYLOR WIRE CO,, ST. LOUIS, MO.

Mention this Paper, Write for Catalogue.

Miners' Candlesticks ' || Coal Screen Webs
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FRIED. KRUPP GRUSONWERK

Magdeburg-Buckau (Germany)

MINING MACHINERY

4

ORE GRUSHING: | AMALGAMATION :
Stone Breakers of specially strong construction || Amalgamation Tables and Pans, Larslo’s Gold
Roller Mills, Chilian Mills, i Amalgamators, Settlers, etc.

BALL MILLS i SEPARATION and CONCENTRATION :

For dry and wet crushing, more than 180 at Separators, Exhaustors, Hydraulic Classifiers,
work. Percussion Tables, Jiggers, Rotating Round

I

|
STAMP BATTERIES | Tables.
Shoes and Dies of Krupp’s Special Steel. ! LEACHING PLANT.

Complete Gold Ore Dressing Plant

a. For treating by the Wet Method with Stamp Batteries, Amalgamation and Concentration.
b. For Dry Crushing by Ball Mills Dust Extraction, and Leaching.

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

For Canada: JAS. W. PYKE & Co., 35 St. Francois Xaxier Street, MONTREAL.

Age I"ItS = For the United States : THOS. PROSSER & SON, 15 Gold Street, NEW YORK.
®  For Mexico: PABLO BERGNER, Apartado 549, MEXICO.

For South Africa: UNITED ENGINEERING CO., Ltd., P.O. Box 309, JOHANNESBURG, S.A.R. :

0000000000000 000000000000000000000000000000000000060000000

THE “DAW” ROCK DRILL

Highest Award International Exhibition'Mining and Metaliurgy, London, 1890.
Highest Award and Medal, World’s Fair, Chicago, 1893.

Patent Quarry Bars and Tripods.  Improved Tunnel Columns.  Steam and Air Hose.

mnmn»n»wmn»z
000000000800000000000000000000

| w General Mining
' : Machinery on
‘ Application.

Estimates for
Rock Boring ﬁ

and

PATENTEES AND MANUFACTURERS:

A & : Z - D A 11, Queen Victoria St,
. d o ’ London, KE.C.
Registered Telegraphic Address: ‘ GULDNES, LONDON.”

A1, ABC, and Moreing and Neil’s Codes used.
ALSO SOLE MAKERS OF THE

“DAW” AIR COMPRESSING ENGINES.
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civg sromees THE ROYAL
" Chvoric-on- ~ELEGTRIC CO.

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

Asbestos,—Crude, Fibreized and Paper Stock Hampden MONTREAL

Iine, Thetford.

Chromic Iron lline,—Black Lake. TO R o NT 0 |
REDDAWAY'S PATENT wmamirsgronen

W HIGH CLASS

R
EcISTencp IRADE wad!

§pedauy Adapted for Heavy Drives in Damp or ELECTR'C AL

Exposed Places, in Mines, Saw Mills,
Paper and Pulp Mills, Etc.

CHEAPER, LIGHTER, MORE PLIABLE and ‘APPARATUS

MORE DURABLE THAN DOUBLE LEATHER

~W. A. FLEMING, Sole Agent for Canada

27 St. Francois Xavier Street, Montreal

e || |GHT  HEAT POWER
WATER WHEELS | '

SAMSON and ADAPTED TO ALL HEADS FRON
CASCADE

3 Feet to 2000 Feet.

Specially designed and adapted to

MINING, IRRIGATING »° ELECTRIC

Power purposes. Securing a high guaranteed percentage
and great steadiness of motion, under variable loads. An
unequaled concentration of power and an unprecedented
high velocity. Their quickly operating balanced gates,
affords prompt and fine regnlation by governor. Satisfac-
tion guaranteed where others fall. Write for pamphlet
of cither wheel, stating your Head pressure and your wants.

JAMES LEFFEL & CO0., Springfield, Ohio, U, S, A,

SDLER & HAWORTH —

Installed for CATARACT POWER CO., Hamiiton. . "
MANUFACTURERS OF .

OAK TANNED COAST AGENTS: .
LEATHER BELTING... GEO. C. HINTON & CO.

MONTREAL and

ipie | - VICTORIA. ~ VANCOUVER.




iv THE CANADIAN MINING REVIEW.

DIAMOND DRILLS er Po¥ee wn. L

Most Accurate and Most Economical Prospecting Drill Made.

The Government of the Province of Ontario purchased in August, 1894, a Sullivan Diamond Dirill, Capacity 1500 ft.
The Government of the Province of New Brunswick in February, 1897, purchased a duplicate of the Ontario Drill.

Drills of all capacities, operated by hand or horse power, steam, compressed air or electricity, for sale by

wwioHT o stone, n.w. s SULLIVAN MACHINERY COMPANY,

SPOKANE, WASH. 54 North Clinton Street,
CONTRACTORS FoR PRosPECTING MINERAL Lawos with THE DiAMono DRILL. CHICAGO, ILL.

DOWNER PATTERN WORKS

33 LOMBARD STREET, TORONTQ.
Patterns and Models made for Engines, Pumps and Furnaces

Agricultural amd Architectural Work and Machines of every description.

Telephone 2672. . . . J. M. DOWNER, Proprietor

m BLOWERS

WRITE FOR PRICES AND PARTICULARS.

» NEACHREN HEATING AND VENTILATING (0.

Steel Plate Exhauster for

h w3 oe 13 T g
Removal of Refuse, Foul Air, etc. Galt, Ont., Canada.. Steel Pressure Blower for

blowing Cupola and Forge Fires

Electric Blasting Apparatus.

Adapted for Firing all kinds of Explosives used in Blasting.

Victor Electric Platinum Fuses.

Superior to all others for exploding any make of dynamite or blasting powder. H
Each Fuse folded separately and packed in neat paper boxes of 50 each. All |§
tested and warranted. Single and double strength with-any length of wires. '

Blasting Machines.
The strongest and most powerful machines ever made for Electric 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.

nsulated Wires and Tapes, Blasting Caps, Fuse, Etc.

arcrincs JAMES MAGBETH & CO., 128 Maiden Lane, New York, U.S.A, sueses
‘“Black Diamond” Steel

FOR MINING DRILLS AND
ALL OTHER PURPOSES
IF YOUR DEALER DOES NOT CARRY IT, WRITE

g PARK BROTHER & CO. LTo.

337 8T. PAUL 8T., MONTREAL, QUE.

Offawa Powder €omanpy, Lid, €8 veverrs =

% % ¥ ¥ Ik X K KX

MANUPACTURERS OF DYNAMITE AND TRIOLINE.

Dasalers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting .
Supplies, All Orders Promptly Attended to Under Guarantee of $ CENTRAL OFFICE:

Excellence. CENTRAL CHA"BERS, OTTAWA, ONT.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. ’ I ORO I\I I O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite Fuse
Wire Rope and Cables Powder Bar Iron
Chain Detonators Steel
DRILL STEEL in long and short lengths. '
HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

THE BUCYRUS COM PANY

DESIGNERS AND BUILDERS OF

Dredges, Steam Shovels, Excav ting Machinery. Steam, Electric and
Locomotive Cranes. Centrifugal Pumps, with Simple, Compound or
Triple Expansion Engines. Pile Drivers, Wrecking Cars, Placer Mining Machines,

South Milwaukee, Wisconsin.

Iron and Steel Structures for Collieries,

Metal Mines and Smelting Works. .

Steet Bridges for Railways ande Highwavs,  Steel Piers and Trestles.  Steel Water
Towers and Tanks. Steel Roofs, Girders, Beams, Columns, for Buildings.

A LARGE S Taon

ROLLED STEEL BEAMS, JOISTS, GIRDERS CHHNNELS HNGLES TEES, I BARS AND PLATES

ALWAYS ON HAND, IN LENGTHS O THIRTY-FIVE FEET
I'ables, giving Sizes and Strength of Rolled Beams, on application. Post Office Address, - MONTREAL.

Domlnlon Brldge eOo’ Ltdo, ‘l\“(l):]l:lrx::ll‘(‘:l(\‘s P.Q.

JEFFREY  &&fu

Coal Mining Machinery anu
Coal Handlmg Machinery

‘MINES EXAMINE). ESTIMATES FURNISKED

The Jeffrey Mnfg, Co, =55
s Columbus, Ohio, U.S.A.

41 Dey Street
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FOR PRICES OF

T. J. G. INJEGTORS

—AND—

SIGHT-FEED LUBRICATORS

- Write

i | OVERFLOW

to

STEAM tHE

i
/
3
. i " .
I i I
gl i H
g - il
SRTHEN & M‘
.............. : i
I

Brass Mfe. Co. ¢
Limited

259 to 265 James St.W.

HAMILTON, OnT,

MILL AND MINING MAGHINERY.

Shafting, Pulleys, Gearing, Hangers, Boilers, Engines, Steam Pumps, Chilled Car Wheels and
Car Castings. Brass and Iron Castings of Every Description. Light and Heavy Forgings.

ALEX. FLECK, ~Vulcan Iron Works, - OTTAWA.
HAMILTON POWDER COMPANY.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Etc. ‘
Office: 103 St. Francois Xavier St, Montreal.

Branch Offices and Magazines at all Chief Distributing Points in Canada.

MACHINERY DEPOT.

A. R. WILLIAMS & CO.

Write for Quotations on Mining and Quarrying Machinery, Engines, Boilers,
Pumps, Ore Breakers and Machinery Supplies of all Kinds—Immense Stock.

345-347 St. JAMES STREET, MONTREAIL, QUE.
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RED CROWN ~A5E.SREAE

Is used by all la.rge‘ Transportation It has no Equal, and is sold by all
Companies and Livery Stables. First Class Dealers.

. MANUFACTURED ONLY BY .

THE IMPERIAL OIL CO LIMITED

DO YOU WANT TO CRUSH, GRIND OR PULVERIZE
Ore ? Rock? Cement? Anything ?

o CATES IRON WORKS

. CHICAGO ...
AT R es. T ¥® Lead the World in manufacturing Machinery for those Purposes.
ALL SIZES. ALL KINDS. FOR WET OR DRY WORK.

ADDRESS, DEPARTMENT “B5,”

w600 Hlston Ave, Chicago, Ill.

NEW STYLE GRUSHER

MAXIMUM CAPACITY
SAFETY DEVICE

SECTIONAL FRAME |
REDUCED WEIGHT

SPECIAL CIRCULAR.

Modern M|m M|I||n, Smeltmg and Guncentratmg Planls.
DENVER ENGINEERING WORKS

DENVER, COLORADO, U.S. A.
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CANADIAN GENERAL ELECTRIC COMPANY. Ltd

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

BRANCH OFFICES AND WAREROOMS :

1802 Notre Dame St. - = - MONTREAL ‘i Main Street -~ - - - - - WINNIPEG
138 Hollis Street - - - - HALIFAX la Granville Street - - - - - VANCOUVER
NELSON, B.C.

- . —

S T T M e e e e s g AP o A a3 e e

sse

10 H.P. INDUCTION MOTOR.

INDUCTION MOTORS

SPECIALLY ADAPTED FOR DRIVING

PUMPS, VENTILATORS,
COMPRESSORS, STAMPS,
HOISTS, COAL CUTTERS, Etc.

I Send for lllustrated Catalogues of Electric Mining Apparatus.
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SCHOOL or MINING,

KINGSTON, ONTARIO.
2IDPINKKK & €ee

The Following Courses are offered —a

1

1—Three Years’ Course for a Diploma in

(A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2—Four Years’ Course for a Degree in

(A) Mining Engineering.
(B) Chemistry and Mineralogy.
(C) Mineralogy and Geology.

TR RS RSB HS B 4 1

&
izl o i 3—Post-Graduate Course for the Degree of N2z i
%%% % Doctor of Science (D.Sc.) %%%%%
7 “U i For further information see the calendar of Queen’s University. ™ T
TR R _ ' TS TR T

w  4—Prospectors’ Course.

) The School offers to Mine Foremen, Assayers, Prospectors and

"} Mining Men generally, Special Courses of Instruction beginning

:3; January 1oth, 1899, and continuing eight weeks.

53

e 5—Extramural Classes for Prospectors and Mining Men.
E Lecturers are sent to Mining Centres to conduct Classes in

Elementary Chemistry, Mineralogy and Geology as applied to the
discovery and winning of valuable minerals. ;

E

bz 582507 S0zl vy o sz sl shy shs vl e iz vl Yy W,VALE

The School is provided with well equipped Laboratories for the study of Chemical Analysis, Assaying, Blowpiping,

Mineralogy, Petrography and Drawing. In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-
ing, Chlorinating, Cyaniding, etc., can be studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY T ——

WM. MASON, Bursar,
SCHOOL OF MINING, KINGSTON, ONTARIO
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PROVINCE OF NOVA SCOTIA.
Lisases for Mines of Gold, Stlver, Coal, Iron, Copper, Lead, Tin

L]

—AIND——

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1893, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in sreas of 150 by 250 feet, any number of which up to one
hundred can be included in one Li , provided that the length of the block does
mot exceed twice its width. The cost is §0 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
ecents annually 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 mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent. om smeited Gold
valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the bours are from 10 to I. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application s
the Department for his ground.

MINES OTHER THAN

Litenses to search for ecighteen 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
oost 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
sominal fee, and provision is made for lessees and licensees whereby they can acquire
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 royaities, makes the royalties
rat lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

The royalties on the remaining minerals are : Copper, four cents on every unit ;
Lead, two cents upon every unit; Iron, five cents on every ton; Tin and Precious
Stones; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic coast, and
varias in width from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good rosds and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Colchester, Picton 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. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.



THE CANADIAN MINING REVIEW, xi

OLD SYDNEY COAL.

EEREEE
S. CUNARD & CO., Halifax, N. S.

Shipping, Commission and Coal Merchants, Agents for
Allan, Cunard, White Star, American, Red Star, Hill,
Atlantic Transport, Compagnie Generale Trans-
Atlantique Lines of Steamers; also

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

Liverpool, Glasgow, French and Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BU KERI G STEAMERS ATTE ED TO WITH DESPATCH.

SPRINGHILL COAL.

THE CUMBERLAND RAILWAY & COAL COMPANY

Are prepared to deliver this well known Steam
Coal at all points on the lines of G.T.R.,
C. P. R. and I C. Railways.

Hea OFFice: 107 ST, JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL
THE INTERCOLONIAL -COAL MINING CO. Linra,

HENRY A. BUDDEN, Vice-Pres. and Man. Dir.
WM. J. NELSON, Secretary-Treasurer.

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

MINERS AND SHIPPERS OF

BITUMINOUS COAL AND COKE

At Pictou Harbour and Intercolonial Ry.
HEAD OFFICE: MONTREAL.

| M. R. MORROW, - -

OWNERS OF THE

Victoria, | International,
Dominion, Bridgeport,
Gowrie, Caledonia,

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

oF AT )AL S{ounLITis

Carefully prepared for Market by Improved Appliances, either
F.O.B. or Delivered.

[ T g 7 o W1

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

Its facilities for supplying Bunker Coal with
promptness is unequalled.

[

APPLICATION FOR PRICES, ETC., TO BE MADE TO

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

HIRAM DONKIN, Resident Manager, Glace Bay, Cape Breton.
50 Bedford Row, Halifax.

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

[y WP e

HARVEY & OUTERBRIDGE, Produce Exchange Building, New

York, Sole Agents for New York and for Export.
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ESTABLISHED 1864. THE BEST EQUIPPED SHOP IN CANADA.

HOISTING and HAULAGE ENGINES

Of Improved Design and Construction, Strong and Efficient. Best in the Market.

MINING MACHINERY

OCK AND ORE BREAKERS, CRUSHING ROLLS, ORE
WASHERS, MINE CARS, SCREWS axp ELEVATORS.

Every Kind and Size of Engines and Boilers. Pumping Engines of als
Types. Rotary Saw Mill Machinery. Best Builders in Canada of Dredges,
Derricks, Steam Shovels and other Contractor and Quarrymen’s Machinery.

STOVES OF ALL KINDS.

Ship Builders, Marine Engines and Boﬂers
33PD€€ee )

p&5™ If you want any New Machinery or something Special send us your specification—
then rely to get what you want. We employ 400 Hands. Write us for Prices.

Carrier, Laine & Co.
LEVIS, QUEBEC.

263 St. Joseph Street, Quebec.—BRANCH OFFICES—1as St. James Street, Montreal.

HIGH CLASS TOOLS | J, Bertram & Sons

Miners, Contractors, Quarrymen and Agriculturalists

Or ALL Pi’jl‘ERNS AND FOR ALL MARKETS. Ga na d a TOOI works,

DUNDAS, ONT.

Builders of iron

¢« « « WORKING MACHINERY

..FOR....

REPAIR SHOP, MACHINE SHOP, SHIP YARDS
BOILER SHOPS, ENGINE WORKS,
CAR SHOPS, FORGE WORKS.

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA,

OUR LINE OF

MACHINE TooLs

WILL SUPPLY A SHOP COMPLETE.

ECIAR T ORENAM MR S, D U LLSTEE L MONTREAL
Picks, Shovels, Forks, Hoes, Axes, Hammers, Wedges, Files, Crow- O 321 St JAMES STREET

bars, Etc. Hand and Power Boring Machines for all kinds of
Rock and Coal. Special Tough Drill Steel.

DISINTEGRATING AND SCREENING MACHINERY for all materials.

THE HARDY PATENT PICK CO'Y, Ltd.

SHEFFIELD, ENGLAND. " Full Information obtained at the Above Addresses. Write for Prices

r .. ® @& #

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

JOHN McDOUGALL, - MONTREAL, OUE.

TANKS AND
BOILERS o
WORKS . . . .

HYDRAULIC AND MILL MACHINERY
GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

GENERAL AGENTS
wemaoaron. WORTHINGTON Pumps
Meters, Etc, Rife Hydraulic Engines and The New York
Filter Manufacturing Company.

IDC . PUMPING
PUMPSa"dMACHINERY

PLEASE APPLY FOR CATALOGUE No. 10A.

CABLEGRAMS: *“EVANS, WOLVERHAMPTON."”

THE LARGEST MAKERS OF

PUPS WORLS

LONDON OFFICE:

16, Union Court,
Old Broad Street, E.C.

PUMPS
IN STOCK
. AND ,
f ?ﬂoz-pcm: PROGRESS . Fig o c h st eam Pump

J OSEPH EVANS & SON S
works - WOLVERHAMPTON Enctano
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. HAMILTON MERRITT, F.G.S. L Do CRQ
JohnE.Hardman,S.B.| Wi BIETIN WERRITL 6510 1,0, rvmeee M, B.sc.F 6.
Mining Engineer and Metallurgist
Room 2MINING ENGINEER, Will report on Mines and Mineral Properties. :ol:ls:(:TEl:g"lEER

Dvontreal, Que.

20 Years' Experience in the Mining and Reduc-
tion of Gold, S8ilver, Lead and Copper,

13 Years as a Speocialist in Gold Mining and
Milling,

ERNST A, SJOSTEDT, ME.

Metallurgical Engineer and Assayer.
Graduate School of Mines, Stockholm.

Twenty-une years experience as  hemist and Manager of Iron and
Steel Works.

Windsor Hotel.

Assaying of ores, metals, fuels and furnace products.
Consultation re furnace charges and cupola mixtures.
Designing and constn. of roasting kilns and gas producers, etc.
Reports on mines and processes.

210 or 214 St. James St., MONTREAL.

Cable and Telegraph address:—** Sjostedt, Montreal.”

MONTREAL TESTING LABORATORY.

MiLTON L. HERSEY, B.A.SG. Hesin

CONSULTING CHEMIST OF THE
Canapian PaciFic RaiLway Comeany.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—1 cent jer 4 o0zs.; limit 24 oz«.
INSTRUCTION IN ASSAYING, Etc., to Prospectors

and others.

MINERAL PROPERTIES EXAMINED.

J. T. DONALD,
Assayer and Mining Geologist,

112 St. Francois-Xavier St., MONTREAL.

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

ZINC MATTE
LEAD DROSS
SILVER ASHES
IRON SKIMMINGS
COPPER DUST
Etc. Ete.

Sellers of above are specially requested to
communicate with

L. Le PERSONNE & CO.

99 Cannon St. London, E.C. (ALSO IN ANTWERP.)

Telegraphic Address: ‘‘ LEPERSONNF, LONDON.
Telephone No. 5,144, Bank.

MINERAL and METAL BROKERS.

Contracts Negotiated. Selling *nd Buying Agencles
undertakén, Consignments Received, Weighed,
: Sampled, Assayed, and Advances made.

Orders executed and Buying Agencies undertaken for
Colonial Firms of good standing for

Machinery, Tools, Steel for Miners' Drills.
IRON & STEEL ®4i533d 05 B4 RS,
SRR HoM%. WIRE., NAILS.

BOLTS AND NUTS.

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

WINDOW AND PLATE GLASS.
8ole Agents for the Sale of STEEL JOISTS, RAILS,
BILLETS from the Micheville Steel Works Co.
CAST IRON PIPES and CASTINGS from the
Aubrives and Villerupt Metallurgic Co.

S5 FIRE ARMS 97, X AT U3

Established 1810. Contractors to the British
and other Governments.

Patentees and Manufacturers of the *Martini-Francotte”
Detachable Rifle Action, fitted with * Francotte
‘** Ind'cators,” showing when the rifle is ready for
firing and also when a Joaded cartridge is in the
chamber. This action can be easily removed withows
the aid of a tool, giving greater facllity to clean the
barrel, etc. than in the ordinary Martini-Henry rifles

ADDRESS:

15 TORONTO ST., TORONTO, ONT.

EDWARD C. HALL, Jr., S.B.

Graduate of Mass. Institute of Technology.

Mechanical and Mining Engineer

REPORTS ON
MINING PROPERTIES

Contractor for all kinds of Mining and Development
Work.

MINE CENTRE, SEINE RIVER, ONT., CAN.

GWILLIMT & JOHNSON

(McGILL]
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CITY, B. C.

F. HILLE,

MINING ENGINEER

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

PORT ARTHUR, ONT. CANADA.

Fifteen Years Geologist to the Geological Survey
of Canada.

DAWSON CITY, YUKON,
CANADA.

IS PREPARED TO EXAMINE AND REPORT
- ON MINING PROPERTIES.

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

HOBSON & WARNER

Mining Engineers.
Twenty Years Pructical Experience in California

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

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

The Equipment and Opening of Deep Gravel
Drift, Hydraulic and Gold Qnartz
Mines a Specialty.

QUESNELLE FORKS, BRITISH COLUMBIA.

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

REPRESENTED AT VANCOUVER BY

J. M. BROWNING,.

Corner Granville and George Streets,
Vancouver, British Columbia.

E. E. BURLINGAME & CO.,

ASSAY OFFIGE wo CHEMICAL

LABORA i ORY

Hstablishedin Colorado,1866. Samples by mailor
express willreceive promptand careful attention

Bold & Slver Bulion s Meiea nd famed

OR PURCHASED.

Concentration Tests—100 'bs. or car load tots.

Write for terms.
1736-1738 Lawrence St., Denver, Colo.

J. BURLEY SMITH

Civil and Mining Engineer.
30 YEARS EXPERIENCE.
RAT PORTAGE - ONTARIO

Undertakes the Prospecting of
Mines and Mineral Lands . . .

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

Quarry Sites and Clay Fields tested.

Plans and Sections made showing result of Borings
—Gold Drifts tested to Ledge by the new Pneumatic
and Hydraulic Tube System and the yield ascertained
—Flumes, Ditches, Monitors and Placer Mining Plant
generally designed and constructed.

Properties Examined and Reported on and Assays
made.

JOEN MeAREE, B. A. e,

Graduate School of Practical Science,
Toronto University.

MINING ENGINEER AND ASSAYER.

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

RAT PORTAGE, ONT.

A. H. HOLDICH
NELSON, B.C.
ANALYTICAL CHEMIST AND ASSAYER,
FROM ROYAL SCHOOL OF MIRES, LONDON.

Seven years at Morfa Works, Swansea; seventeen
years Chief Chemist to Wigan Coal and Iron Company,

England, is now prepared to undertake every descrip-
tion of Analyses or Assays.

HOWARD WEST

(Associate of Royal School of Mines, London)

Mining Engineer, Analytical Chemist and Assayer

THREE YEARS IN THE KOOTENAY.

Properties Examined and Reported on for intending
Purchasers.

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

Gold Mines of Nova Scotia

INFORMATION CENERAL AND DETAILED

SURVEYS, REPORTS, MAPS,
ESTIMATES, ORE SAMPLES.

Experience in Practical Mining and Geological
Survey Work.

W. H. PREST

Metropole Bullding

Hollis Street HALIFAX, N.S.
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Codes :

Moreing & Neal.
Moreing & McCutcheon,

Bewick Moreing & Co.
MINING ENCINEERS
AND MINE MANACERS

512 Cordova St.

VANCOUVER, B.C.

Central Office

Broad St. House
London, Eng.

Branch Offices

Rue du Faubourg
Paris, France.

W. AUSTRALIA:

Perth

Coolgardie

Cue

Lawlers

Auckland, New
Zealand

Resident Partner
in Canada

d. D. KENDALL,

(35 years practical experience
in mining.)

Vancouver, B.C.

W. Pellew Harvey, F.C.S.

Member Can M. Iﬁst.:
Member N. Eng. Inst. M.E.

Mining Engineer ans Metallurgist
ESTABLISHED IN R,C. IN 18g0,

AGENT FOR VANCOUVER, B.C.

Vivian & Sons, Swansea, Wales. .
The Elliotts Metal Co., Burry Port, Wales.
The Cassel Gold Extracting Co., Ltd., Glasgow.

Assay Office and Ore Testing Works.

DIVIDEND PAYING

ALL REPRESENTATIONS GUARANTEED.
J. M. HARRIS, SANDON.

HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Speclal Act of
Parliament.

NITRATE OF SODA.

Oable Address : - BATHOTA, LONDON,

J.H.CHEWETT,B.A Sc.

(Honor Graduate in Applied Science, Toronto Univers..y)

Assoc. Mem. Can. Soc. C.E.

Mining Engineer

Oonsultation. Reports.

87 YORK ST., ROSSIN BLOCK, TORONTO.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878.

Miners and Shippers of Minerals, &c.

31 Board of Trade Building, Moantreal, Can.

Development,

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

LICENSES TO PROSPECT

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

The Canada Company

For list of lands and terms apply to the Company’s
Mining Inspector and Agent

ANDREW BELL, C.E,, D.L.S., Etc.,
ALMONTE, ONT.

MICHIGAN COLLEGE OF MINES

A State Technical School. Practical work.
Special facilities for men of age and experience.
Elective system. College year, 45 weeks. Tuition
for residents of the State, $25 yearly; for non-
residents, $150. Instruction in Mathematics, Phy-
sics, Mechanics, Chemistry, Assaying, Metallurgy,
Drawing, Designing, Metal and Wood Working,
Surveying, Mining, Ore Dressin% Mineralogy, Pet-
rography, Geology, Mechanical, Electrical, Civil
and Mining Engineering, etc. Summer work in
Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Field Geology, etc. For cata-
logues, address : FranNces H. Scorr, Secretary,
Houghton, Michigan.

NICKEL ...

BEST QUALITY FOR ANODES

GERMAN SILVER

AND

NICKEL STEEL
The CANADIAN COPPER (0.

12 Wade Building

CLEVELAND, OHIO, U.S.A.

Cable Address : “ CUNICKLE.”

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

BAKER & CO.

PLATINUM
REFINERS.

Material of all kinds containing Gold
Silver or Platinum either refined
or purchased.
Manufacturers of Platinum Apparatus
of all kinds for Laboratory and
Chemical purposes.

000000

NEWARK, N.J.

New York Office : 121 LIBERTY STREET.

’

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

LABORATORY

The Ottawa Gold Milling and Mining Co.

KEEWATIN, ONT.

Sampling, Assaying and Analysis
Of ORES, MATTES and
MINERAL PRODUCTS

In lots from hand samples to one thousand tons.
Any size—laboratory working tests or mill runs
—any process. .

‘ High Accuracy Determinations a Specialty

LeEpoux & Co.

98 JOHN ST., NEW YORK.

Engineers, MetalluTgists and Assayers

Public Ore Sampling and Storage Works,

All the grinclpal buyers of furnace materials in the
world purchase and gay cash against our certificates ot
assay, through New York banks.

By special germlssion of the Secretary of the Treasury
of the &lted tates, cars of Ore or Copper Matte passing
Lhro'tlgh in bond can be opened and sampled st our
works.

Consignments recelved and sold to highest bidder.

Send for circular giving full particulars,

MINES EXAMINED AND SAMPLED.
ASSAYS AND ANALYSES OF ALL KINDS.

OrrorD CoPPER Co.

ROBERT M. THOMPSON, President,
37 WALL ST., NEW YORK.

Copper and Nickel Smelters

WORKS AT CONSTABLE’s HOOK, N, J.
Opp. New Brighton, Staten Island.

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

Speciaity made of Silver-bearing Ores and Mattes—
Cogper Ingots, Wire Bars and Cakes—Ferro-Nickel
and Ferro-Nickel Oxides for use In preparing Nickel
Steel for Armour Plates.

NICKEL AND NICKEL OXIDES.
BALBACH
Smelting and Refining
COMPANY

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

President
Vice-President

NEWARK, NEW JERSEY.

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

Bullion and Argentiferous Copper Matte
received on Consignment or Purchase.

Smelting and Refining Works:
Electrolytic Copper Works:

- NEWARK, N.J.

Buena Fe Sampling Works:
Agency, SABINAS COAHULLA,
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| THIS TYPE
LEADS . . ..

mtj

Specially designed for light
surface hoisting and for under-
ground work in stopes and
winzes. Some of the Western
Mines now using them are as

?
|
DOUBLE 8 X B HOISTING ENGINE .
For Steam or Compressed Air. fO“OWS o
B. C. GOLD FIELDS, Rossland, B.C.
% BLACK DIAMOND MINKE, Ainsworth, B.C

NN ) ) e ) CH e C

WEST KOOTENAY POWER & LIGHT CO., Nelson, B.C.
IRON MASK GOLD MINING CO., Rossland, B.C.

LE ROI MINING & SMELTING CO., Ros:land, 13.C.
CENTRE STAR MINING & SMELTING CO., Rossland, B.C.
ATHABASCA GOLD MINING CO., Nelson, B.C.
DUNCAN MINES, Nelson, B.C.

GREEN UNTAIN CONSOLIDATED MINING Co.,
IRO\ISIDES MINING CO., Greenwood, B.C.

KING SOLOMON MINE, Greenwood. B.C.

RUTH MINES, Nelson, B.C.

McLEAN BROS., Brooklyn, B.C.

Rossland, B.C.

This type of Engine is carried in stock, for immediate shipment, at Rossland Warehouse.
Eastern customers promptly supplied from the Factory.

)
%
%

Write for Branch Offices

.~ The Jenckes Machine Co.

catalozuos in the
27 LANSDOWNE ST. Principal
Prices. Cities.

SHERBROOKE, QUE.

m%wc;*xa?ﬁe%’*

M. BEATTY & SONS,

Welland, 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.
Ceatrifugal Pumps for Drainage Works,
Pumping Sand, Gold Mining,
Contractor’s Use, &c.

WIRE ROPE AT MARKET PRICES.

AGENTS :

E. LEONARD & SONS

MONTREAL, QUE, $T. JOHN, N.B,

‘BGREENINGWIRECO ;

(LIMITED)
WIRE MANUFACTURERS i

( & METAL PERFORATORS |

. HAMILTON
) & MONTREAL.

| B N

Wire Screens

FOR EVERY CLASS

OF MATERIAL.
Perforated metal of Steel, Copper, Brass,
Zinc, for all purposes. Special attention
given to

MINERS’ REQUIREMENTS,

’pKﬂ ULIC
%aﬁl NER

o

~=—_STOCK SIZES ALWAYS ON HAND.

Drawings and Estimates Promptly Furnished.

THE NORTHEY CO. Ltd,,

Toronto, Ont.
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The Gowrie & Blockhouse Collieries, Limited.

We have had the opportunity of studying the prospectus of the
above named company, issued in November of last year, inviting the
subscription of .£29,000, wherewith to open up and equip a mine,
shipping pier, etc., on the company's coal property at Port Morien,
Cape Breton,

We are always pleased to welcome mining enterprise and to en-
courage efforts to develop the rich mineral resources of the Dominion,
On the other hand, we have been taught by many sad experiences the
incalculable amount of harm wrought by the promotion of schemes
that are from their inception doomed to failure, We have from time
to time warned our readers against companies foisted upon the invest-
ing public by plausible and misleading statements.

Now the company under notice seems to us to be one of thissort,
nor can we see the remotest chance of the results promised from the
expenditure of £ 29,000 being fulfilled.

We are somewhat late in the day with our criticisms, the subscrip-
tion list having closed as far back as the 26th November last, but we
feel impelled to explain our reason for fearing that the Gowrie &
Blockhouse Collieries, Limited, will add one more to the gruesome list
of mining failures in Nova Scotia.

1. The fons ef origo of this venture, and numbered among the
vendors, is one Colin Ochiltree-MacDonald, erstwhile of Great Britain,
but for seven or eight years past an intermittent dweller in Cape
Breton. During this period his career has been somewhat checkered.
Descending upon the rugged shores of Cape Breton with a stock in
trade which consisted of a hyphenated name, a stove-pipe hat and a
glib tongue, he has been successively 1 working miner in the Gowrie
pi, the editor of a mining paper which dropped into extinction under
his management, and the paid agitator, spouter and writer for certain
local merchants against the stores of the Dominion Coal Company.
It is rather interesting to notice in this connection that among the
objects enumerated in the memorandum of association for which the
Gowrie & Blockhouse Collicrics is established, is (4) “To buy, sell and
deal ®* * * {nstores and provisions.”

From what we know of Mr. MacDonald, we should be very loth to
buy or put money into a mine upon his recommendation, but we are
bound to confess that hitherto we have underestimated his ability,
inasmuch as we should have bet heavily against his being able to in-
duce the very respectable gentlemen and men of business of New-
! castle-on-Tyne, who figure on the board of direction, to take hold of
. this Port Morien coal scheme.

2. The area which the company proposes to deyelop is a sea
area and lies outside the Dominion Coal Company’s areas, which ex-
tend for half a mile or so under the harbor. Consequently, to win
their coal, the Gowrie & Blockhouse Collieries must sink a slope on
and through the Dominion Company’s property for half a mile. Even
then they only touch a comparatively small body of coal, and in order
to win the bulk of it will have to tunnel yet another half mile. Now
this does not sound very encouraging, nor does it appear that, as com-
pared with neighboring mines, this new one will possess ‘“‘unequalled
advantages for cheap working” To do this work and generally to put
the property into shape for mining and shipping 180,000 tons per
year, will cost, according to the comnpany’s estimate, $70,000. All we
can say is that if Mr. C. Ochiltree-MacDonald or any other individual
can do the work for this figure, he will be entitled to be considered a
remarkably smart man.

3. “The importance of the Gowrie coal to Canada” is not, in our
opinion, sufficiently marked to enable it to compete on equal terms
with other coals sold by the Dominion Coal Company and the
General Mining Association, nor will “the eager demand for it by ship-
pers and steam users” force the sale of it to 180,000 tons per year, or
anything like that quantity, unless at prices which would make terrible
inroads upon the estimated profits. It is quite true that during the
tenure of the old Gowrie mine by the firm of Archibald & Co., a large
and successful business was done for many years; but the entire coal
trade has recently been revolutionised, and what was possible a few
years ago would be extremely difficult now, even were the energy and
wide business connections of the firm in question available, Without
them it. would not only be difficult. but impossible. Certain it is that
from the date of the taking over of the mine by the Dominion Coal
Company, Gowrie coal, side by side and on equal terms with other
coals, became practically unsaleable, arnd as is well known the mine
was soon closed down and dismantled. The prospectus holds out as
a valuable aid to success the co-operation of the firm of Archibald &
Co. in pushing the sale of Gowrie coal, but with every respect and
good wish for the personnel of the firm as now constituted, we doubt
if it can accomplish more in this direction than any other respectable
firm of brokers, The gentlemen who made the name and fame of this
widely known firm are all either dead or retired from business, and
with them, we imagine, have disappeared the capital and influence
which did so much to push the sale of Gowrie coal in the past.

4. The prospectus is bolstered up by reports of mining engineers,
asis customary in such cases, and in regard to them we would bricfly
remark that (@) th= report of Mr. Foggin (since deceased) reads very

.
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much as if the writer desired to say what he had to say as pleasantly
and favorably for the exploiters as possible without committing himself
too deeply.

His statements strike us as somewhat vague and ummportant,and
he deals in ghttering generalities, in preference to going to the heart
and vital aspects of the question. () Dr. E. Gilpin's report, to which
a reference is mygle, was omitted in the copy of the prospectus which
came to us, and we are therefore unable to comment upon it. (¢) Mr.
P. Neville’s report is non-committal in the extreme. (#) As regards
Mr. Anderson’s report, we need only say that if, as we presume, he is
the engmeer of the old mines, whose valuable services have been
secured, 1t is quite humanly speaking pessible that his views may be
somewhat biassed by his anxiety to enter upon the duties of Ins new
position, and to draw its salary.

5. As regards the estimated profits, absurdly extravagant to our
mind, while it is possible that a small independent colliery, owning a
first rate coal and content to do a modest business, not exceeding say
50,000 tons per ycar, might do fairly well; we feel confident that for
the Gowrie & Blockhouse Collieries, Limited, to storm the markets of
Canada with 180,000 tons of Gowrie coal against the Dominion Coal
Company, the General Mining Association, Springhill, Drummond and
other well known producers, will be to court certain disaster. The
prospectus boasts that as the old Gowrie mine has been closed, “the
company has therefore a practical monoply of the business.” Of
what business, may we ask ? Do these simple-minded friends of Mr.
Colin Ochiltree-MacDonald imagine that coal consumers in Canada
are filled with a sentimental regret for the vanished Gowrie coal, and
that they will all flock back to use it once more ?

6. Itis a comparatively unimportant point as compared with
other matters treated of in the prospectus, but Port Morien is de-
scribed as “a magnificent harbor.” Itisin fact an open roadstead,
much exposed, and decidely uncomfortable as an anchorage in easterly
weather. The breakwater alluded to was erected by the Dominion
government for the protection of fishing and coasting vessels, and
would be of little service to steamers of modern proportions. The
depth of water at the shipping points in the harbor is not sufficient to
recommend it as a bunkering station, nor would the company be able
to load large steamers of a modern type, and so secure advantage of
the low freights of which mention is made in the prospectus.

7. Stress is 1aid upon another somewhat unimportant point in con-
nection with this enterprise, namely, the importance of English capital
controlling stations at which British ships can independently coal in
time of war. The people of Newcastle-on-Tyne should know enough
geography to be aware thar Cape Breton is part of Canada, and there-
fore a British possession, and that the fact of certain mines being con-
wrolled by American capital would not “cut much ice” if British
ships were at Sydney or Louisburg and required coal.

It may be well to point out that the Dominion Coal Company
still owns the Gowrie and Blockhouse collieries, and that it is more than
likely that they will take steps to prevent an improper use being made
of the name to which they have a distinct claim.

We have not penned these remarks in any desire to see the
Gewrie & Blockhouse Collieries, Limited, be, what we fear it will be, a
failure and a sad disappointment to those who invest in it. Far from

it. JBut the scheme is a weak and ricketty one under any circum-
stances, and when an attempt is made to foist it on the public by
means of an inaccurate and bombastic prospectus, such as is the one
under notice, we feel it our duty as a reputable journal, having the
mining interests of the country at heart, to use plain language in
criticising it.

fhe Law Relating to Company Promoters.

The vast magnitude of joint stock organizations, the range of their
transactions, the secret character of the affairs which precede the crea-
tion and frequently pervade the business operations of so many of them,
all render of first importance the body of written and. unwritten law re-
lating to the class called promoters. The birth of these creatures of
legal status—the joint stock corporations—awaits the operations of a
class related to the parturient companies as midwives, styled in litera-
ture enfrepreneurs or exploiters, in law promoters. Related to most
business operations, mercantile or commercial, professional or indus-
trial, the “ wilderness of single instances ™ of related law-cases and the
labors of legislators have united to yield to compilers materials for
text books which serve the purpose of codes. A recent useful handy-
book on * The Law relating to Company Promoters,”* by two English
barristers, with 87 pages only of cited cases, affords convincing proof
that the class of operations involved in the creation of joint stock
companies, especially mining companies, calls for remedial legislation
in the interest of the public. The law as at present is all that the
promoter could desire. It is a product of evolution so far in his
interest, and it throws around him a protecting shield which only an
idiot may not adroitly use; and if in some cases the two-edged sword
of Justice has stricken Ain it would seem to have been because he has
not cunningly averted the stroke, rather than that the deceiver’s doom
was his meed. Lord Chief Justice Russell has recently stated that the
enormous sum of twenty-eight millions of pounds sterling has within a
few years been taken from the British public in bogus company opera-
tions on the London Stock Exchange. The sum probably exceeds the
measure of crime of all the convicted forgers and thieves in the United
Kingdom in a quarter of a century. The egregious Hooley has lately
fully exposed the operations of a reckless company promoter and his
titled confederates,—yet with what effect upon public opinion but to
make the dogs return to their vomit and carrion-devouring swine to
wallow anew in the mire. Gladstone required his cabinet colleagues
to resign directorships in public companies during their tenure of pub.
lic office. The British House of Commons quite recently negatived
the proposition that members of the Government should not be joint
stock company directors. The speculating class whose interests lie on
the side of maintaining things as they are is in the seat of power. The
operations of joint stock companies have long ceased to be mainly
industrial or co-operative. They are primarily capitalistic. ‘The pur-
pose of exploiting the pockets of the people is the chief end in view
and altogether subordinate to this the purpose of earning continuing
dividends. To this general statement there are happily a few notable
exceptions. It remains broadly true, however, that the investor, the
company promoter, the legislator, the public, nine times out of ten,
know little and heed less of the intrinsic value of any joint stock enter-
prise, and that the early rise ur fall of stock on the exchange is the
principal measure of present value irrespective of its permanent worth

Is 1t necessary to say that gambling in the promotion of companies
1s not merely vice? Itis cnme. It lunders legitimate enterprise not
only by withdrawing capital but by casting 1ts shadow over honest
undertakings. It gwves its gains to the cunning promoter and market
rigging broker and starves the scientific engineer and the practcial miner
It corrupts legislation by the indirect bribe of the support of the aggres
sive class who league with the gamblers, while the masses, exploite.
and robbed, are believed to assent because they do not loudly remon-
strate, or are supposed to be accessories after the fact who have nu

*The Law relating to Company Promoters: By W. N. Hibbert, L..L.D
Law Lecturer at King’s College, Loudon, assisted by Frank W. Raffety.
Barrister-at-Law. London : Effingham Wilson, 189S,
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right to complain because * they have put their money on the wrong
horse.”

Much of the iniquity which is let loose upon mankind under cor-
porate names and seals is due to the laxity of Imperial legslation,
which has served as a model for colonial laws. It is commonly sup-
posed that the rules of the London Stock Exchange afford the public
ample protection against swindling enterprises, and 1t 1s even so true
in a measure. But the appalling losses mentioned by Baron Russell
show that the protection is often merely technical and altogether un-
substantial. It is obvious that it is in the very constitution of jomt
stock companies that proper safeguards for honest dealing must be
provided in order to prevent the wholesale swindling for which such
creations are used. ‘This subject, however, leads us too far aficld from
che matter in hand. It is sufficient here to advert to the fact that New
York State affords in its joint stock company law a model well deserv-
ing the attention of some Canadian provinces, with whom the facilities
afforded by the laws of New Jersey and Imperial Britain for gathering
in accouchment fees from the illegitimate foundlings of all kinds of
promoters have been preferably the object of legislation.

Anent the term ¢ promoter,” the editors remark that ¢ unfortu-
nately from the exposure of many schemes which have been out and
out frauds, and the criminal implication of many company promoters,
the term has attained a notoriety which has tended to bring the occu-
pation of Company promoting into general disfavor, and in the eyes
of a good many persons the word is regarded in any connection as
alimost synonymous with swindler.” They present this book, however,
with the idea of showing “ not only that the functions of a company
promoter may be discharged in strictly legal and at the same time
remunerative lines, but further that in its proper exercise the office is as
useful and as honorable as the many callings and professions that are
justly held in esteem.” Following upon mention of the altogether
modern character of the law affecting company promoters and that
* no statute has yet laid down the limits which shall define them,” they
remark that it is probably owing to a measure of uncertainty as to the
strict legal position of company promoters that “ many transactions
which take place on the flotation of a company, if they were to be re-
vised by a court of law, would not be upheld, and that a good many
promoters are able to secure advantages from the proceedings which
m law they would not be entitled to. The fact, for instance, that the
promoter, buying on behalf of a contemplated company and not on
his own account, cannot lawfully make a secret profit, it may be sur-
mised, does not always prevent the price named in the prospectus
being in excess of the price at which the promoter actually bought.
Perhaps the most common fraud in connection with the flotation of a
company is to put in the name of a fictitious vendor, with, of course, a
fictitious price. An owner may, as a matter of course, sell his property
{t whatever price he pleases, but he must be the owner and not mérely
the nominal purchaser of a concern bought on behalf of a company
w.th the cumpany’s money.” '

The common law action fur “ deceit " would no doubt 1 England
ffurd a legal remedy for many actionable wrongs of promoters.  Un-
f rtunately in this and many American mining countries the remedy 1s
«f no practical value, the promoter being in most cases a predatory
Wird of passage or execution-proof. The wise legislator, assuming
there are such who have no interest in multiplying licenses to swindle
in the form of letters patent of incorporation, will therefore consider
he sacial conditions which render actions at law abortive in this coun-
trv, however useful elsewhere, and will labor for the amendment of
the law in such wise as to render every concealment of transactions
which precede, or are in any wise mixed up with, the organization of
joint stock companies, cause for the prompt suspension of charters,

and every undisclosed gain or profit to have been made for the benefit
of the company and not the promoter.

“ It is now asserted as beyond all question that promoters stand
in a fiduciary relation towards the company they promote. The rela-
tion is not one of agency, because until the company is formed there
is no principal. The company when formed cannot ratify the acts of
its promoters, for there can be no ratification of acts done on behalf
of the company when it did not exist. The relationship depends upon
the doctrine of constructive fraud, and is analogous to that existing
between parent and child. Promoters stand in a fiduciary relation to
the company which is their creature. They have in their hands the
moulding of the company; they have the power of defining how and
when apd in what shape and under what supervision it shall start into
life as a trading corporation.” These propositions are unfolded in the
third chapter of the book in relation to (1) the sale of a promoter's
own property to the Company he promotes—(a) where he acquired
such before he became promoter, (4) or after he became promoter;
(2) the sale of the property of third persous to a company through a
promoter, and (3) the promoter’s expenses. The cases cited under the
first and second heads emphasise the principle that there must be no
concealment on the promoter’s part of any fact to the injury or disad-
vantage of the company. Under the head of remuneration the prin-
ciple is supported by numerous citations, that where a promoter agrees
with a seller that if an intended company shall buy a property, the
seller shall pay the promoter a part—generally a large one—of the
purchase money, the agreement if not disclosed is in contravention of
the parental relationship to be expected from the promoter to his child
the company, and renders the parent liable to pay the concealed gain
to his offspring.  The fourth chapter discusses the liability of the com-
pany for the promoter’s acts, which, in view of the relationship above
traced, is obviously a negative quantity. It is pointed out that fre.
quently the company gets itself int.. a hole by making a fresh contract
in the place of the one made by the parental promoter, and thus is led
by its own express agreement to novate the promoter's contract. A
class of operations not unknown to promoters renders them criminally
liable, such as “rigging the market,” as for instance where the promo-
ters supplied some third person with money to buy the shares in the
market and thus to bolster up the price. In acase where the promoter,
director and solicitor of a company were convicted of conspiracy to
defraud by false representations of gold mining prospects at an estate
in South Africa, Mr. Justice Lawrence, in passing sentence, expressed
the belief that before long a director who stood by and neglected his
duties and was ignorant that a fraud was being committed, would be
made criminally responsible.

The legal remedies of companies to rescind contracts with pro-
moters and of shareholders to obtain damages from promoters who
have induced them by false statements to take shares, are treated
clearly in the final chapter of this useful book, which should be 1n the
hands of every one engaged in juint stock company operations. It is
hardly necessary to state that Effingham Wilson's handy pubhcations
on commercial law are standard authorities for read: reference and
indispensable to bankers, brokers, and company secretaries.

The Canadian Mining Institute is vigorously opposing the Bill
being promoted by the Canadian Society of Civil Engineers in
Ontario. The wiews of the Institute were presented by a deputation
before the Private Bills Committee on Monday, 27th instant. Similar
legislation was successfully contested by the Institute in Nova Scotia
and Quebec.
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An important New Cos:sumer of Cape Breton Coal.

On Monday afternoon, March 20.%, 1898, a most interesting, if
not very imposing event took place at Everett, Mass.) not more than
20 minutes by electric car from the business centre of Boston), when
Mr. Henry M. Whitney started the first fire under the first oven of the
immense plant of the New England Gas and Coke Cormapany. ‘There
was no attempt at display, and no bottle of champagne was broken at
the launching of this great enterprise. Only a few handshakings and
mutual congratulations passed between Mr. Whitney and Mr. Hirt,
Doctor Sneiwind and the other gentlemen who have so ably carried
the work of construction to the eve of successful completion, and yet,
as Mr. Whitney was heard to remark, he had never performed an act
which meant more to him and to the people of Boston than this one.

Inasmuch as these works will consume about 2,000 tons of coal
per day, and as this coal will be Cape Breton coal from the Dominion
Coal Co.’s mines, it will be seen that Mr. Whitney’s modest little cere-
mony at Everett on March 20th meant a great deal to others outside
himself and the good people of Boston, and therefore it is that this
new enterprise comes within the purview of our columns and calls for
sympathetic notice at our hands.

Some two or three yea.s ago Mr. Whitney announced his intention
of producing coke in New England under the Otto-Hofmann process,
from his Dominion coal, and of supplying, as by-products, gas, both
illuminating and heating, tar and ammonia, at prices greatly below
what had hitherto been charged for these commodities, Naturally
there were grave difficulties in the way, and the opp-sition from selfish
vested interests that he had to overcome, would have crushed any
ordinary man. But he emerged triumphant from the struggle and to-
day controls every gas company in the city of Boston, except those of
Charlestown and East Boston Hitherto Boston has been supplied
with the deadly water gas, with its death record of one victim a week.
This noxious commodity will now disappear, because the new process
makes it possible, for the first time, to manufacture gas as cheaply
from coal as from naptha. Gas for fuel in domestic uses is also pro-
mised at 5o cents per M. Thousands have been already using it at
$1.00, but in a short time the old-fashioned cooking stove will be
doomed, and gas will be the fuel in houses, and in thousands of small
industries,

In addition to gas, and treated as the staple product of these
works, there will be for sale each day about 1,500 tons of coke, besides
quantities of tar and ammonia Ammonia is always in demand, and
at the greatly reduced price at which the new company will be in a
position to sell it, will be eagerly sought after. The entire output of tar
has already been sold—a large New York concern has contracted for
it and has leased 6 acres of land adjoining the works, where buildings
in which the tar will be treated will be erected. Nothing, in this Ctto-
Hofmann process, goes to wuste.

The coke will be dumped from the ovens into cars . tracks
which connect with the Maine & Albany roads. No handling could
be simpler or cheaper. Hitherto coke has not been largely used in
Boston and vicinity on account of its high cost. But with the reason-
able price at which Mr. Whitney promises to supply it, it is confidently
expected that it will to a very large extent and in a short time replace
soft coal on locomotives and in manufacturies, and no further excuse
will exist for the continuance of the * smoke nuisance” of which so
much is heard in thecity. The demand for coke has already begun.
Mr. Whitney has not waited for the large consumers to take the initia-
tive, He has advertised in local papers promising to deliver coke in
the early summer. The result has been a deluge of enquiries and
orders from all over New England. It is evident that hundreds of

thousands of people want it in small-ways and for small plants, and
even before the larger consumers have fallen into line, the ready sale
of the entire coke output has been assured.

Those works at Everett when completed will be the largest of
this kind in the world, and as we have endeavored to point out, they
will mark the beginning of a new industrial era in New England.
But although the enterprise is so revolutienary in its nature, it must
not be supposed that Mr. Whitney is investing millions of money on a
mere hypothesis. The process "has already been carefully tested.
The tentative and experimental stages have been passed in Halifax,
Nova Scotia, where the People’s Heat and Light Co., controlled by
Mr. Whitney, has, since 1897 furnished illuminating and heating gas,
tar and ammonia from by-product coke ovens. Working tests for the
Everett plant were also made last year at the works of the United
Coke and Gas Co., Glassport Penn., where the Otto-Hofmann by-
product oven is in operation. ‘These tests were carried out by Dr. F.
Sneiwind with washed slack from the mines of the Dominion Coal
Coal Co., Cape Breton.

The ten ovens in use at Halifax have effectively demonstrated
what the 400 ovens at Everett will be able to do, with the difference
that in the latter certain economies have been adopted, with better
facilities for handling the coal and its products. Consequently Mr.
Whitney and his associates know to a fraction just what these 400
ovens will produce from every ton of coal used, and at what cost.

It may be interesting to note the results arrived at by the small
plant at tlalifax. As an average sample instance, in 24 hours 37
short tons of coal were coked, furnishing 310,000 cubic feet of gas,
of which 100,000 cubic feet (32.26 per cent.) was illuminating gas,
averaging 18 candle-power, sold at $1.40 per M., and 210,000 cubic
feet (67.74 per cent.) heating gas. Of this latter 170,000 cubic feet
(54.84 per cent.) is consumed in coking, leaving 40,000 cubic feet of
heating gas, averaging 824 candle-power, for sale at 40 cents per M.
A long ton furnishes on an average five pounds of ammonia gas, and
12 U. S, gallons, 120 pounds, of tar. The ammonia liquor is dis-
tilled with milk of lime and furnishes a shipping ammonia liquor with
17 per cent. ammonia. The tar is utilized in the summer in the
manufacture of tar.paper; in the winter it is distilled, furnishing
creosote, pitch, etc. Lastly, the commercial coke, forming 75 per
cent. of the coal charged, is broken and sold at the rate of $4.00 per
ton for domestic purposes and as boiler fuel, the jprice of anthracite
coal being $4.25 a ton.® It is quite certain that these results will
be improved upon at the Everett works.

The location of the new works at Everett, just across the Mystic
River from Boston, did not appear to advantage when visited by the
writer on March 2o0th, a cold, blustery day. Mud flats are not
inspiring at any time and least of all so on such a day. It issaid that
when Mr. Whitney was hunting around Boston for a suitable site for
his newly conceived coke works, he found that these few hundred
acres of unmistakeable and uninteresting mud alone afforded all the
facilities esseatial to such an undertaking, plenty of rocm, close
proximity to tide-water, easy access to railroads, and, with all thesc
essentials, not too great a distance from the city. But sota. suchicex
had for years been floating in the brain of a cshrewd o'd Irishman in
a humble way of business in Boston, who foresaw that some day
this expanse of mud would possess solider and more valuable charms
than the most beautiful and fertile land elsewhere, and so from yeur
to year and piece by piece he had bought up this mud flat until he
owned it all. Needless to say his speculation turned out a veritable
bonanza. But cheerless as is its aspect to-day. it will not take long to

* Vide papers by C. Hofmann in Engineering and Mining Journal of
Oct, 8 and 15, 1898. gt g
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cffect a change, Already a large section of these marshes has been
converted into a regular hive of industry, where workmen ate busily
putting the finishing touches to the huge gas-holder (capacity 3,000,000
feet), the enormous coal bin, the coke ovens, and the buildings where
the various by-products are separated, treated and stored—and it does
not require a very strong imagination to picture the whole area teem-
mg with kindred manufactures, bringing back to New England
industries that have been forced away by costly fuel,

Only 50 of the 400 ovens commenced the “Warming” process,
which last 6 weeks, on March 2oth. The balance of the ovens will
take another fortnight to complete, so that i will be fully two months
before they are all ¢ warmed ” and ready to be charged with coal.

We heartily wish every success to the New England Gas and
Coke Company. These enterprises of Mr. Whitney re-act most
beneficially upon the whole Province of Nova Scotia, enlarging the
output of coal from the Cape Breton mines, and swelling the
Provincial revenues, and he is entitled to congratulations and best
wishes for his Everett Works, from all who live and move and have
their being in that past of Canada.

CORRESPONDENCE.
The New McGill Mining Laboratories.

Sir,~My attention has been called to a letter in the January
issue of your journal, in which the new mining laboratories of this
University are somewhat severely criticised,

The v riter—who claims to be an old graduate of the mining de-
partment of the University—makes several statements in regard to
the laboratories and then draws conclusions. His letter deserves no
serious consideration if judged merely on its merits, but urfortunately
the statements regarding the equipment of the laboratories are wrong in
almost every particular, and I must therefore ask you to give space to
the following comments:

“Alumnus” visited the laboratories during the recent reception,
when they were swept, garnished and thrown open to the friends of the
University, and his observations made on that festive occasion may be
briefly Summarized as follows :

(1) The machines are so big that they “eat up the ore” before
results can be obtained, and furthermore the use of these big engines
taxes too severely the strength of the students.

(3) The modern “idea” of automatic progress of material from
machine to machine is ignored and the ore must be handled and re-
handled during the operations, thus again so exhausting the students
that they become “intellectually sluggish” and unable to understand
what they are doing.

Now it is a fact that the department is equipped with machines
that are big for a laboratory. Usually the smallest commercial size of
each unit has been chosen for the very good reason that we wish to
show our students the real thing and to give them an idea of what
actua! ore dressing and metallurgical machinery is like.  Itisalso true,
however, that practically every big machine that the students use has
its counterpart in miniature. There is a big crusher and nearit a little
one to be run by hand. The trommel is big, but near by is a small
shaking screen run by power and still smaller a set of sieves. The big
ites have a carefully designed and costly counterpart that can success-
fullv treat a double handful of ore. The Wilfley table is one quarter
sz and we usually find fault with the frue vanner for being too small,
—uot too big. Similarly the stamps—aithough large—have beside
th~m a small Huntington mill, and on the other side a small tailings

pan and a series of experimental pans, the least of which is overloaded
with half a pound of rock.

In the metallurgical room the same obtains, The big roaster is,
it is true, nearly one.sixth as large as the ordinary small roaster of
smelting works, but near it is one in which a shovelful of ore is a
charge. The same is true of the cyaniding and chlorinating apparatus
and in fact everything in the laboratories with one or two exceptions,
where experimental science has as yet failed to design « miniature that
will work,

Furthermore, even when the big apparatus is to be run we have
no trouble to get all the ore we want for it, and the 60 h.p. electric
power plant of the department has thus far proved quite sufficient to
turn over the machinery without assistance from the students.

In this connection it may be said that we have never yet had a
student complain of overwork in a physical sense, and on the other
hand we have frequently been asked to discard a “small” test and let
them use one of the larger machines, of which they get too little—not
too much. ,

Finally, instead of their being no attention given to automatic
handling of material, there is every attention to it. From thesampling
and crushing floor, to which the ore is hoisted by a hydrauliclift to the
settling tanks in which the tailings are caught to keep them out of the
city sewer the series of automatic elevators, landers, pipes, etc., is con-
tinuous and practically perfect,—and not one stroke of manual labor
in re-handling material is required of the students or anyone else. In
fact, if it were not that the automatic conveyors can be and usually
are deliberately cut out to a certain extent, the students of the de-
partment would be in danger of getting too little idea of what work
really is, rather than too much.

We do not claim that the laboratories are perfect, and we heartily
welcome all straightforward and intelligent criticism of them, as by
means of them we hope to be able to make many additions and
improvements both to equipment and methods of use; but I think the
above statement is sufficient to prove that the criticisms of “Alumnus”
are based on such a complete misapprehension of the facts that they
are practically of no value,

Yours, etc,,

Joun BoNSALL PORTER,
MONTREAL, February 21, 189g.

The Alice A Mine.

Sir,—Thorough tests with a steam stamp mill on the “ Alice A ”
mine in the Rainy River District of Western Ontario, covering different
parts of the property and a period of several months, prove that the
ore averages $9 per ton in free gold. Now comes proof that the by-
products in the concentrates will cover all cost of mining and milling
and pay a small profit besides. Last fall, W. D. Ramsay, an English
mining expert, representing a London syndicate, visited the ¢ Alice
A ” mine and spent close to 3 months making an examination of i.e
property and mill tests of the ore. His report was so favorable that
his clients are negotiating for a large block of stock with an under-
standing that a mill of not less than go stamps be erected.

When Mr. Ramsay returned to England, he tock a quantity of
concentrates from the “Alice A” ore. Those were analyzed by
Johnson, Matthey & Co., Assayers and Melters to the Bank of Eng-
land and Her Majesty's mint. The following certificate was returned
to Mr. Ramsay: )

“We have carefully analyzed the csample of concentrates and
find the following to be the proportion in every 100 parts:
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24.90
10.25
1.10
. 4.35
Y L S N traces
Magnesia..... fhee et iteiies saieetetiecetaeanen 1.20
Sulphur oo ool it st e teees 20
Phosphiorts. oo oot eii et traces
Siliceous insoluble matter .........ccocviiiviinnnn, 27.2§
Moisture . .ooviiiiis crtiiiiiineaer i iiiiannens i
Gold, silver, carbonic acid, oxygen and loss...... 9.95
100.00
0Oz, Dwts, Grs,
Produce of gold .....vvviviiiiiiineninens oe 14 1§
Produce of silver.. ..o vovvviniiviiiennens 3 10 o

Per ton of 2,240 1bs. of concent-ates.

Jonnson, MatTEY & Co."

In his letter accompanying the certificate, Mr. Ramsay said :

«] have the pleasure of forwarding you assay carried out by
Johnson, Matthey & Co., Assayers and Melters to the Bank of Eng-
land. ‘The result more than realizes what I stated when we were at
the mine, 7. ¢ that there would be sufficient values in the concentrates
to pay for mining and milling. The tests which I, myself, have made
are within a fraction of the results brought out by Johnson, M: they
& Co. This is highly satisfactory to parties here who sent me ou to
investigate your property. No doubt your American stock holders
will be pleased at the result if they only realize the very high percent-
age of concentrates that the matrix of the Alice A” contains,
together with the free gold.”

Colonel J. S. Hillyer, president of the “ Alice A” Company, has
left for England, where he not only will arrange details for a 5o stamp
mill, but expects to secure a heavy increase in that number.

The ¢ Alice A" property has an ore body of schistose quartz
from goo to 800 feet wide and has been called the * Homestake of

Canada.”
Joun G. MORRISON.

Duluth, 20th March, 1899.

The iron Industry in 1898.

By Georck E. Drumsmoxn, Montreal.

The past year has been a record one in the principal iron produc-
ing countries of the world, and, as far as Canada is concerned, 1898
may be considered as marking a new era in the native iron industry,
the beginning of a modern expansion in the manufacture of pig iron
within the borders of Canada that will in due time give us a respect-
able position among the great iron producing countries.

Following the usual course and reviewing briefly the iron markets
of the world, we have first the United States, showing a most remark-
able record for 1898 as far as production is concerned, and a wonder-
ful rate of consumption that already in February, 1899, indjcates
almost a famine in iron and products of iron. Figures for 1898 show
that the United States produced 11,773,034 tons of pig iron, and this
enormous production goes on at an increasing ratio, using up the
available ore supplies at such a rate that the greatest difficulty may be
experienced before the close of the present year in keeping the fur-
naces supplied with raw material.

The present great revival of trade in the United States, brought
about by two successive years of splendid crops and consequent in-
crease in railway earnings, which enabled the railway companies to
undertake vast expenditures for new rolling stock, is the cause, no
doubt, of a great deal of the revival, but everywhere most satisfactory
expansion is marked in all lines of manufacture of which iron is the
the basis. The lessons of the war with Spain will probably result in a
great expenditure being made by the American Government in per-
fecting their coast defences, and all this is in the direction of an
increased utiljzation of iron.

The export trade in the United States in 1898, in all kinds of
metals, reached the enormous sum of $120,000,000, In the item of
pig iron alone they exported 250,000 tons. With the scarcity of iron
for home requirements at the present moment, it is not likely that they
will press the export trade unduly in 1899, and the iron producers of
other countries (and not least of all Canada) will have a chance to
gain strength to meet future competition in the United States.

Great Britain.—~The British iron masters hold second place as
the iron producers of the world to-day. The total records of iron pro.
duced in Great Britain in 1898 are not yet to hand, but it is prety
safe to estimate an output aggregating 9,500,000 tons as againsta
production in 1897 (revised figures) of 8,796,465 tons. The use of
British iron has almost ceased in Canada, and while that does not
mean that Britain is not holding her own in other markets, still the
situation is a somewhat grave one for British iron producers inasmuch
as their ore supply is growing more precarious every day. The life of
the Spanish izon mines, upon which Britain draws heavily for supplies,
is already well understood to be but short.  The product of the home
mines grows steadily less, and it will be well for Great Britain to look
to her Colonies, such as Canada and Newfoundland, for her future
source of ore supply The indications are that this alone will enable
her to hold the position that she has held for so many years. The
British home trade in iron has been very prosperous in 1898, exceeding
that of any previous year, In ship yard and railway work, and in all
branches of the iron trade, manufacturers have been exceedingly busy,
and with more or less freedom from strike difficulties. Great Britain
emerges at the close of the year with a splendid record, but Canadians
regret to note how very much “out of touch” they are to-day with the
British iron masters, who formerly supplied this country, and who
have been replaced to a very great extent during the past few ycars
by the iron producers of the United States.

Germany and Luxenburg—Enormous strides have been made
by the Germans during the last three or four years in their iron indus
try, and the figures of production for 1898 (Germany and Luxenburg
7,402,717 metric tons, come so close to the records of the British iron
masters that there is grave cause to fear that unless most vigorous
measures, political and economic, be taken by Great Britain, her rant
as an iron producing nation will be displaced by Germany, as it ha
been by the United States. .

Canada.—The output of the Canadian furnaces for 1898 excceds
that of 1897. Advices received from Hamilton, Ont., New Glasgow.
N.S,, and Radnor Forges, Que,, report a combined gross tonnag
produced of 75,920 net tons of pig iron, 23,541 tons of steel, and
2,276 tons of forgings. The combined tonnage of pig iron in 18
was 57,904 net tons.

The works at Londonderry, N.S., were closed down throughou
the year, the company being in liquidation, but this not because tht
market could not absorb its full output had the works been runniny
Everywhere the product of these Canadian furnaces has given entire
satisfaction, so far as the quality of metal produced is concerned
The work of developing the Canadian mines has been carried o
quietly, but steadily, by those interested, and the new year opens wit
splendid prospects for a very much larger production of Canadiu
metal in 1899,

The new charcoal furnace constructed at Deseronto during 18¢¢
has just been put into blast, with an average output of 3o tonsd
charcoal metal per day, practically doubling the daily production d
charcoal iron in Canada.

A new charcoal furnace is projected for Midland, Ont., by th
Canada Iron Furnace Co., Limited, of Montreal and Radnor Forges
this being a branch of their business at the latter point, but the mnter
tion being to manufacture at Midland an iron similar in qualayt
Lake Superior charcoal, and which is required for mixture with th
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special charcoal metal now made at Radnor from the bog and lake
iron ores of the district of Three Rivers. The new Midland furnace
will have a daily capacity of from 6o to 8o tons of charcoal iron.

A four furnace coke iron plant, of large capacity, is projected by
American and Canadian capitalists at Sydney, C.B., where the ores of
Newfoundland will be smelted with Canadian coal.

Other furnaces are talked of, but those already mentioned will
turn out sufficient iron in the near future to care for all the immediate
wants of Canadian iron founders, and doubtless a considerable
quantity of the metal produced will be exported to Europe, especially
perhaps from the proposed Cape Breton plant. The time is rapidly
approaching when the product of the Canadian furnaces will have to
be carried (on a larger scale than at present) to the finished stage of
of iron and steel of all descriptions, there being an ample and increas-
ing home market for such products.

The following are the records of the furnaces at Hamilton, Ont.,
New Glasgow, N.S., and Radnor Forges, Que., for 1898 :

THE HAMILTON BLAST FURNACE CO., LTD., HAMILTON, ONT.

Ore smelted (tons of 2000 1bs.) ...eevvriniiiieniiinne

( 77,023
Scrap and mill cinder........cooeiiiiiiiiniin, 8,614
Limestone .« ...ccoeutiieniiiuiininnriesrirneeaciaaiees 13,799
Coke ...... reten bt e antaraneaeraerer et ttarsaeataaarararns 50,407
Pig iron product ....ceeeeiviieeieiiiiiiiinn e 48,253
Average number of workmen .........c.ovv eiieens , 130
Wages paid for 1abor ..c.eveeerieiiiiiiiiiiien: $ 61,476
Value of pig iron at furnaces ..........coeeeviienrees 530,789

THE NOVA SCOTIA STEEL CO., LTD., NEW GLASGOW, N.S.

Pig iron made 21,627 net tons.

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

Steel Made. . .ooeereivininiiieiiirienieenes 23,541 ¢
Forgings made....cooueivneirniannnraenienns 2,276 ¢
The material used being as follows :—

(0071 SO 107,000 net tons.
Canadian ore .....cocovvveiviiiriernecennianns 19,000 ¢
Newfoundland ore....cocovvvvvinirinieeen 15,000 ¢
Spanish or Cuban ore.....c.coocivneiiinennes 6,000 ¢
000 LT PSR 32,000 ¢
LIMEStONE « cvenvenirnnerirnenereacisnasnsnns 18,000 ¢
Average number of men emploved. ...... 750
Wages paid about.....eeeiuneiiiiiiiiiiiiin $280,000

N. B.—These figures do not take into account the men employed
in mining coal, nor does it include the various parties employed
professionally and otberwise and not paid directly by the company.

In addition to the operations carried on by this company they
have during the year been working their Newfoundland iron ore
property more extensively than ever before. having shipped to Ger-
many and Scotland about 75,000 gross tons, besides bringing over
30,000 tons to their own works at Ferrona.

THE CANADA IRON FURNACE CO., LTD., MONTREAL AND RADNOR FORGES.

Owing to the plant being overhauled and improved during the
year, the campaign was only of about eight months’ duration. The
production during that time was :—

Special charcoal pigiron............. 6,040—420/2000 tons.
Chaocoal mace..........ooevevvneennns 580,100 bushels.

Ore made . ..c.covumnvienenneniiveninnnens 14,400 net tons
Limestone flux made voeveeverennennane 1,432 ¢

Average number of men employed. 600

As usual, the labor in connection with this furnace was princip-
ally drawn from the farming class, and the field work is therefore of a
more or less intermittent character, being performed at seasons of the

year when the farmer is not engaged in his usual agriculture pursuits.
A very large number of horses are also employed in teaming the ore
and wood necessary for the supply of the furnace.

The product at Radnor Forges continues to attract most
favorable consideration from engineers abroad as well as at home.
During the year shipments of “C.LF.,” special charcoal metal were
made from the furnaces to leading establishments in Great Britain,
France, Germany and the United States and the demand for this
special iron is an increasing one.

While the figures for 1898 do not show a very large increase over
those of 1897 (this being largely accounted for by the liquidation of
the Londonderry Co’s affairs) yet the furnaces in blast show a healthy
strong business growth, and the projected furnaces (all in strong hands)
now coming into the field, is good evidence of the fact that we are on
the eve of a very considerable expansion of the native iron industry.
A great factor in bringing this about is the settled condition with
regard to the governmental policy of encouragement. If that policy
is steadily maintained for a few years to come, Canada will have an
industry that she may well be proud of, and that will strengthen and
build up every other kindred industry in the Dominion, an industry
that will be useful too in an imperial sense, making for the Independ-
ence of the Empire in so important a commodity as iron.

Mining in Quebec Province in 1898.

By J. OBALSKI, M.E., Quebec.
[Read before the Canadian Mining Institute. ]

The following remarks and statistics will give a fair idea of the
progress made by the Mining Industry in this Province during the
past year:

Bog Iron ore operations have been carried on as usual, the ore
being raised in many different localities and transported to the Drum-
mondville and Radnor furnaces. These latter were operated for
about eight months of the year, utilizing 13,363 gross tons of ore and
producing a total of 5,762 gross tons of charcoal pig iron.

No other iron ores have been worked, but inquiries have been
received concerning the Magnetic sand found on the north shore of
Gulf of St. Lawrence, and possibly something may be done in this line
before long.

The Ochre producing plants have done a fair season’s work in the
Three Rivers district, the product finding a market abroad as well as
in the Dominion.

Chromite operations have been steadily continued in the Coleraine
district, and improvements in the system of extracting the mineral
were remaiked. Special attention was given to the idea of concen-
trating the ore, in order to produce a 5o per cent. grade, the standard
in demand. In this connection, two mills have been erected, and will
probably be ready for work during the coming summer.

Our Low Grade Copper Ores of the Eastern Townships have
been worked with the usual success by the two Capleton companies,
and some important prospecting work has been done by other parties.
At the Harvey Hill Mine, the present owner is deepening the Whit-
burn shaft ; and in view of the rise which has taken place in Copper,
we should see this year a notable increase and activity in this
industry.

Up to a recent date, Nickel and Cobalt had not been found in
this Province in any appreciable quantity, the only instance reported
being in the Township of Orford. Last summer Mr. E. P. Cowan
while prospecting in the south part of Calumet Island, in the County
of Pontiac, located a remarkable deposit of this mineral. This district,
as established by the Geological Survey, is overlain by a band,

‘unquestionably Hurnonian, and in connection with the Diorite, it
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contains, several varieties of minerals have been found, The work
performed by Mr. Cowan consists of a shaft 20 feet deep sunk on a
small band of Diorite, 12 feet in width, carrying in a disseminated
state, numerous grains of nickeliferous pyrrhotite, and which at one
point concentrate in a small vein 8 inches wide. ‘A specimen of the
ore tested gave: Nickel, 3.33 per cent.; cobalt, 0.35 pe: cent.
Besides the above, a small vein of yellow mineral, established by the
Geological Survey to be “ Niccolite,” or arsenical nickel, presents
itself in one place two inches wide, and probably patches of same are
disseminated through the whole mass of Diorite, which latter lies in a
N.N.W. direction with a dip 20 deg. E. ‘The claim is situated on lot 12
or 13 in the XI. Range. Although numerous indications of pyrrhotite
are frund in the vicinity, [ have not seen any other than those above
mentioned, containing nickel in commercial quantity.

Molybdenite attracted attention last year on account of its new
uses for metallurgical purposes, but up to the present time, no deposit
has been worked, and as a matter of fact, we have no idea of the
actual form of the deposits, ‘This mineral has been found at several
points in the Gatineau Valley, in the Counties of Ottawa and Pontiac,
and also on the north shore of the St, Lawrence, We hope that some
of those deposits will be worked in 1899.

Operations on Galena have been carried on to some extent at
Lake Temiscamingue and Calumet Island; at the latter place, the
ore is mixed with a large proportion of zinc blende, The development
work here may lead, in the near future, to some important discovery.

Alluvial Gold mining in the Beauce district has been continued,
and some good prospecting work was done on the Gilbert River; no
doubt there is a fair profit to be obtained here by intelligent action
and we may expect to sec a marked increase in development,

Some prospecting work was done in other parts of the Chaudicre
Valley which promises well. Alogether, there should be a much larger
output of gold in 1899 than during the last few years.

The production of Asbestos is now a firmly established industry,
and large quantities of fibre were extracted in the Thetford and Dan-
ville districts, Danville was also a large producer of Asbestic. A
certain amount of work was done at Broughton and Black Lake, and
to a lesser extent in the Ottawa District.

Graphite (in the vicinity of Buckingham) was but little worked in
1898, notwithstanding the fact that there was a fair demand for
the prepared article. In 1899, we hope to see activity, as it is re_
ported that a company is being organized to operate on a large scale.

Phosphate mining was practically neglected, and only a few
hundred tons were produced in the Ottawa district, being taken out in
the process of mining for mica.

The Mica mining industry showed a somewhat increased activity
compared with the last couple of years, e. g. there were 250 men
employed last year, as compared to 50 to 100 in 1897, prospecting and
working, Mica is now shipped chiefly in the “thumb trimmed?”
condition, firstly because it is more easily handled, and secondly be-
cause the duty on the mineral in this shape is less. The demand for
Canadian mica is strong, and the prospects of this industry for the
future may, with safety, be said to be bright.

Feldspar has been taken out in fairly large quantity at Temple-
ton and shipped principally to the United States market.

The building material industry has been maintained in about
equal volume to former years.

Prospecting for other minerals has been done, and in this con-
nection, I should specially make mention of the work done in the
Gaspe Peninsula in boring for petroleum. The results met with were
encouraging. In the north shore of the St. Lawrence, some prospect-
ing in the Magnetic sands was also done.

In the followizg statement, I show the quantities and values of
the raw material at the mine, of the various minerals produced in the
Province during the year, but not including the building material, and
mineral waters, as complete returns of same cotld not be procured.

The value of the raw material at the mine, f.e., the quantity
shipped or used in 1898 is $1,700,000, approximately.
The mining industry generally employed about 4,000 hands at
various points in the province.
) Quantity shipped Value of raw

from the mine, inaterial as
or used, the thive.

Charcoal pig iron (Zross tons c.vivieieiessees snaas §,762 $116,153
Bog ore o tes eaieneaas Cerrecaes 13,303 37,027
Magnectic ore s © eee seirieceenas ceee 22 66
Ochre (tons of 2,000 1h5,) . cevvvt vevevensenerennes 1,260 12,600
Chrome iron (Brosstons) . .. ceeveeenin.n 1,805 28,000
Low grade copper ote B e ceerareas 35,686 | 143,84
Zinc, blend and galena " Cere ceerssenene. 1,300 21,900
Gold (OUNCES) cuvvviionnnce seees cavesennnnane o 370 6,500
Asbestos {tonsof 2,000 1bs.) c.vvivnnne 15,893 496,340
Asbestic b e eeeees 7,122 14,916
Plumbago (prepared) ¢ “ ee e seae 8s 8,500
Phosphate « o e, cee 870 5,973
Mica (thumb trimmed) ¢ e W eveenens 275 81,000
Feldspar i . « eee wees 2,000 5,000
Sulphate of Batyte ¢ “o vee S5 273
Slate ot om cerrieeees 31432 372504
Flag stone o “ ceeresenns 946 3%
Cemenl (barrels).c.vveven .. 20,000 32,000
Lime (bushels) vevvereernnnns cereeneas teerer ces 1,000,000 140,000 |
BrckS covieee coecstenssnsace sessssessssasess 120,000,000 600,000 |

Total ... ciee vieeninne cennnines $1,672,5;5;

The Golden Seine River.

The following appropriate lines adorn an exceedingly handsome
and well prepared report of the operations to date of the Golden Star
Mining and Exploration Company of Ontario (Limited), reference to
production of which is made in our Company Notes in this issue :—

On the shores of Bad Vermillion,

In the District of Seine River,

In the heart of the great gold fields,
Stands a stamp mill of late pattern
Stamping out the precious metal
From the quartz of a great gold mine
Namied the Golden Star, and rightly,
Being the foremost of the district,

Of the great and mighty district,

Of the district called Seine River,
From the prroduction of this stamp mill,

Great profits are divided,

Divided regularly to the holders

Of the stock in this great gold mine,
Other mines are surely hidden

In this great and mighty district,
Awaiting capital to develop,

To develop into gold mines,

All the quartz found in this district,
Contains free gold in great plenty ;
Quartz veins outcrop on the surface,
Outcrop plainly everywhere

Through and out this mighty district,
Throughout this district called Seine River.
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Prospecting for Iron Ore in Newfoundiand and
Cape Breton.

By C. A. MEISSNER, Londonderry, N.S.

(Read before the March meetings of the Canadian Mining Institute.)

The subject of this paper may perhaps have some special interest
at this time owing to the general activity displayed in iron ore and pig
iron brought about by the remarkable revival of the general iron trade,
especially in the United States, and by the increased demand for ore,
and even pig, in Great Britain and the Continent. The Spanish
ources of ore supply are not as available as in former years, owing
partly to measurable exhaustion in certain districts, and partly to the
increased developments of Spanish iron works, which have a tendency
to cause the Spanish Government to take measures that will prevent
too rapid an exhaustion of this very profitable resource of their country.

This increasing European demand for ore and pig is really the
key note to all the activity displayed in iron ore developments in the
sections that I am now describing, and these matters have been well
understood among those interested in Canadian iron developments.
The time for taking action, however, had been unpropitious until last
year, and since then developments have been rapid.

The success of the Spanish-American war gave the necessary
impetus to this revival in iron, as well as in many other industrial lines,
and as a result an almost feverish activity has taken place in some
sections of the countries referred to by these notes.

In Newfoundland the movement towards active development has
been going on for some time, stimulated particularly by the remarkable
deposit of ore discovered on Belle Island, and which was brought to
the first stage of its full development last year. The fact that so large
and uniform a deposit was found naturally gave reason for supposing
that there were others equally as good, and it seemed unreasonable to
suppose that this should be the only one of this nature in a country
which showed signs of ores in many localities, and whose whole
geology was in many respects so nearly akin to that of the famous
Lake Superior regions ; in many cases the fact was undoubtedly lost
sight of that this Belle Island formation was enlirely unconformable,
and had no apparent direct relation to any of the surrounding geolog-
ical formations. Nevertheless, the general public interested in iron
naturally jumped to the above conclusion, of where this was there
must be more, and English capital has been heavily interested already
in .many localities, while the prospects are that next spring and
summer will see a remarkable activity in prospecting and developing
this colony, with, it is to be hoped, good resuits.

There is no need of my describing the Belle Island deposits, as
this has been done most thoroughly by Mr. R. E. Chambers, at the
March meeting, '96, of the Mining Society of Nova Scotia, and Mr.
J. P. Howley, of St. Johns, Newfoundland, has made a close study of
the geological formation.

I will only add that what strikes one as being peculiarly inter-
esting is the remarkable fact of this ore being in regular stratified
formation, so that it enables the miner to make definite calculations as
to quantities contained in the areas, wbich is so great a departure
from the’ usual run of ores throughout this whole country that it
deserves special mention, and should be kept in view, so as not to
mislead one in prospecting the rest of the country.

Its real value lies not so much in its richness of iron (it averaging
about 55 p.c., which a Lake Superior man would call low grade), but
in its extreme uniformity, both of quality and size of vein, and its
proximity to the most available iron smelting point on this side of the
water for English consumption.

A feature of the districts I examined in Newfoundland, outside of
Belle Island, was the rather striking geological similarity to those of

some of the Lake Superior districts ; in fact this general similarity is
noticeable all through the northern iron bearing districts, including
Nova Scotia and Cape Breton, and a study of the monograph by
Henry Lloyd Smith, on the Marquette iron bearing district of Mich-
igan and other U.S. geological reports emphasizes this in very many
points. These ores occur almost invariably in the older formations
and are irregulzr in lenses or basins, sometimes only in small seams,
frequently pinched out by rock. The slates here were underlying the
volcanic granulites, and penetrating through these latter were found
the thin seams of ore, following apparently cracks in the granulites,
and constantly varying in thickness. The great question apparently
will be whether these crevices widen out into hollows and basins filled
with ore, or whether they are merely the remnants of the large ore-
bearing formations which appeared to have centered their deposits in
the Lake Superior regions. The theory of ore solutions penetrating
and filling these volcanic formations wherever cracked or hollowed
out, in blow holes or otherwise, seems to be pretty well accepted, and
is, perhaps, the most reasonable one. The prospecting of these
deposits, therefore, is one of extreme uncertainty, and it appears that
the diamond drill is the most suitable method to employ ; driving
shafts in the hard granulites is expensive work, and the ease with
which the drill can be changed, and the large territory that can be
covered with it from one point, makes it the most available and econ-
omic factor in determining the presence of ore in these sections.

In Cape Breton we have somewhat similar conditions to deal
with ; various ore properties have been partially exploited and aban-
doned because of their irregularity, yet I think some very fair deposits
can still be found. The irrespousibility and unreliability of many
prospectors, coupled with ignorance in many cases, is a serious
drawback in all these countries, and I would utter an earnest word of
caution on this subject, as it is bound to react on the whole country
if persistent mis-statement and exaggeration are laid before the public,
especially before English investors. [ can speak feelingly on this
subject, as I have lately had experience in these matters, where, in
various cases, there was no foundation for reports that claimed large
quantities of ore, and where it was evident that no more than mere
superficial examinations had been made. I will not impute worse.

We are entering a new era where especially English capital is
looking this way, and only fair and honest treatment in such matters
can bring and hold it here. It is easily made timid, and any ove large
deal based on fraud or ignorance would turn away dozens of others
that might have merit. I trust that some of my speculative friends in
this country will take these words to heart and remember, that after
all, as an ordinary business policy, honesty pays best.

I will speak of one deposit in Cape Breton which shows some of
the difficulties to be contended with in all prospecting—this is at Why-
cocomagh ; the vein was discovered some 150 feet up the side of the
mountain, and a tunnel put across it. This struck some 15 feet of ore
and rock ; the ore being part magnetite and part hematite. Then we
cut a vein of ore some g feet thiek, which was a 56 to 58 per cent. part
hematite, part specular ore, mixed with a little magnetite. I append
some analyses, and also a sketch showing the work done in endeavour-
ing to determine how this deposit ran. On the surface all indications
pointed to an almost vertical dip with a well defined hanging wall ; yet
subsequent developments by tunnel and Diamond Drill plainly showed
that while the apparent dip of strata continued for a space there was
no sign of ore below, and the drill has not yet definitely determined
which way it is running. This sort of experience I have met with at
other places here, and the only safe way is to arrange for the cost of a
sinking and pumping plant and follow the ore. Nature here will not
allow you to take anything for granted.

You have just got to put up your cash and patiently follow her
wherever she leads..
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. In connection with this account of the difficulties of prospecting
in Cape Breton, I would like to bring to your notice a proposition that
has occurred to me on reading an article on the subject of bounties
recently ; in this article it was proposed that a bounty should be paid
on iron ore so as to encourage the prospecting and developing of the
are and iron industry down here. That some Government aid for this
purpose could and should be given is undeniable. The objections to a
bounty however, are that it is purely individual and you cannot draw
the line ; every other mineral operator has as much right to ask for
bounty as the iron miner, and you would have endless complications.
In place of that I would recommend that the Geological Survey of
Canada be empowered by the federal and local Governments to take
certain areas under certain conditions and make detailed stratigraphical
maps of them ; this would be of lasting benefit to the whole country,
extend the value and practical influence of the Survey and be of more
specific value to the intelligent prospector than any bounty would. No
one could raise objections to this, as it is not an individual, but a
general matter of interest. In taking up an area the Survey would
necessarily have to make it large enough to get a clear idea of forma-
tions, follow any faulss, foldings, etc., and thus get up a map that would
be available for any and all metals that that section might contain.
After a few years there would be a series of such detailed maps, which
when studied carefully would undoubtedly show the co-relation of these
sectious and give very clear ideas of the intermediate and undeter-
mined sections.

A Geological Survey to be of real value should of course be
economic as well as purely scientific, and that this is fully realized here
is plain by the very interesting and encouraging correspondence that I
have had with the various members of the Survey, from the Director
down.
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In the United States the practice now is to put the Survey into
any section which is likely to show economic value—make a careful
study of it and thus enable the prospecting and development of these
sections that is at times surprising ; while here we still have to grope
in the dark, try to do our own work largely with many disappointments
and imperfect and nnsound data to go by.

The investigations of the Springhill coal fields are perhaps an
example of the very great economic value of the Canadian Survey
when so applied. We certainly have the very best material in the
Survey to do this work. '

Just how the Survey should be called in is a question that would
have to be decided upon ; they naturally could not come at the beck
and call of every speculator who thought he had millions in sight, but
it would be an easy matter for the Director to satisfy himself that there
was sufficient ground for undertaking the work, arrangements would
have to be perfected that would insure intelligent co operation between
the Survey and the prospector. I think such an understanding would
tend to encourage development companies who would go into the
matter with sufficient capital to meet if necessarv some disappoint-
ments, and who could thus do the work much more intelligently and of
more lasting benefit than the small prospector whose few hundred
dollars come to an end, cause the abandonment at what may be a
critical stage of his prospect.

In making these remarks and suggestions I am well aware that
this is a subject that has been discussed and urged by some of the
ablest and most far seeing mining men in Canada, and that apparently
it has not met with that encouragement which its scope and encourage-
ment should receive. It is a proposition that cannot be carried out
in a day or even a year, but requires constant and patient work on the
part of all those interested in the economic development of Canada,
particularly the legislative powers.
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West Kaotenay Ore Bodies.

By R. W. Brock, Ottawa,

(Read beforethe March meeting of the Canadian Mining Institute.)

Within the limits of the present paper it is of course impossible to
do more than take a brief and very general survey of a field as ex.
tensive and varied as West Kootenay. It is proposed merely to review
briefly some of the observed facts relating to its geology so far as it is
connected with the ore deposits, and to the ore deposits themselves,
and to indicate to some extent their practical bearing. Some of these
observations may have been already recorded, others have heen sug-
gested as being probable and now stand confirmed in the light of
further study. If any apology is needed for such a re-statement let it
be that such observations have a direct economic importance, for any-
thing that contributes to a more exact and definite conception of the
nature and mode of formation of a gronp of ore deposits has a com-
mercial value, siuce it makes possible more intelligent exploitati8ns of
the particular members of the group, and more accurate forecasts, be-
voad present workings, of their probable form and extent. In discuss-
ing the ore deposits, while it is possible to separate them into a number
of different classes, it is here proposed 10 touch upon merely some
general features. The progress, prosperity and possibilities of the
district are now so well known, and cau b= so eloquently supported by
statistics, that it is quite unnecessary to go into such matters.

Geologically the district is a complex consisting of several
series of crystalline schists and stratified rocks dyked, metamorphosed
by, and caught up in multifarious eruptives which in turn treat each
other in like manner. The crystalline and stratified rocks, while
limited in distribution, include a considerable variety of rocks.

There is a series of grey gneisses, mica schists, quartzites, crys-
talline limestones and dolomites with old intercalated crushed igneous
rocks. These rocks have been referred to the Shuswap series of
prabable Archean age. They occur typically devcloped on Kootenay
Jake north of Crawford bay and the west arm. They are also found
on the north end of Slocan lake, on Slocan river, at the head of Snow
creek, on Upper Arrow lake. Numerous small inclusion< of gneiss in
the eruptives in various portions of the district may probably be also
referred to the Shuswap.

A scries of slates occurs, more or less altered 1o mica, staurolite
and andalusite schists, with bands of greenish schists, quartzites and
dolomites. This series has been classed with the Nisconlith series of the
Cambrian, It is most largely devcloped in the southern portion of
the district where a band several miles in width, interrupted once or
twice by granite intrusions, extends from a point just south of the West
Arm of Kootenay lake, a little east of Nelson 10 the internaional
boundary. Along the boundary it has considerable width, extending
from four miles cast of the Pend d'Oreille crossing to within a few
miles of its mouth at Waneta. It is also found in a narrow band north
of Kaslu, paraliel to Kootenay lake a short distance inland. Rocks
which may also be referred to this series occur ncar Deer Park, on
Cariboo creck near Burton city, and on Upper Arrow lake.

This series is overlain by a great thickuess of yocks that have
been classed with the Selkick series.  They consist of various schists,
quarizites, conglomerates, dolomites and gresn eruptive rocks. They
ate found cast of the Salmon river on the divide between the
Salmon river and Kootenay lake at the head of Wild Horse, Sheep
and Lost creeks and down Summit creek for half its length. They
are also found east of Kootenay lake from about Lockhart creck to
near Gray's creek. They also occur in a band west of Upper
Kactenay lake, succeeding in a westerly direction the Shuswap and
Niwonlith rocks. This band, north of Kaslo, has some width but

rrudually tapers as it continues southward till it runs out near the
W Am,

On Summit creek thty are apparently overlain by a great volumn
of quartz and mica schists which extend eastward to Kootenay luke.
These are classed as Upper Selkirk.

Another important group of stratified rocks is that known as the
Slocan series. They consist of a group of dark and banded rocks
composed of tuffs and ash rocks with some impure slates and lime-
stones. They occur all around the north end of Slocan lake, south-
ward, cut by one or two granite bosses, as far as Four-Mile creek, and
eastward to the forks of Kaslo creek. From here a band extends
south to the West Arm between the band of Selkirk rocks and a great
granite mass.  Similar rocks also occur on Cariboo creek.

Varied as are the schists and stratified rocks, the eruptives show
still greater complexity. Among the oldest and most important econ-
omically is the Columbia group of volcanics. This group includes
porphyrites of various kinds, monzonites, diabases, gabbros, breccias,
tuffs, agglomerates and dark fine-grained slaty ash rocks. The mon-
zoniths are interesting ucks, both on account of their petrographical
peculiarities and also as being the country rock in the War Eagle, Le
Roy and other famous Rossland mines. It is a peculiar type of
rock referred to the syenite family. It exhibits wonderful differentia-
tion ranging according 1o relative proportions of feldspar and colored
constituents through syenitic, dioritic and gabbroitic types. Along
the border of a mass it may present even a more basic facies.

The Columbia volcanics cover a considerable area. They are
largely developed in the Rossland district and also east of the Columbia,
where they extend eastward to the Saimon river and northward to the
west arm of Kootenay lake and Kootenay river. Around Nelson and
along the Columbia river they are cut off by graniie, a large mass
of which extends as a peninsula from the Columbia eastward into the
volcanics. Porphyrites and associated rocks, which are probably to
be referred to this group, occur on Arrow lake in the neighborhood of
Deer park, and up Cariboo and Snow creeks behind Burton city.

Younger than, and cutting all the rocks so far mentioned, is the
grey granite, the commonest rock of the district It is a biotite horn-
blend granite, usually, but not always, grey in color. It varies con.
siderably in texture and composition, being in places syenitic or
dioritic, but apparently kaving a prevailing granitic habit. The feld-
spars are often large and porphyritic, in which case it is very siriking
and easily recognizable rock. When crushed, as it sometimes is, this
porphyritic facies makes a beautiful augen gneiss It occurs in large
and small areas throughout the entire district, and is intruded through
all the older rocks. A typical development of this rock may be
seen at Nelson. Another granite, younger than the grey, is the older
1ed granite, a very feldspathic rock found on Lower Awrow lake near
Deer park, and elsewhere along the Columbia valley.

Under the head of younger eruptives may be grouped a series of
rocks which shew a wide range of structure and composition, ranging
from plutonic to volcanic types, from granitic to at least dioritic.
They are sometimes developed in quantity, as the younger red granite
along Lower Arrow lake and also near Trail creek, and north-west of
Rossland.  As dykes they occur in almost every part of the district,
cutling all the older rocks.

The most important of these dykes are the * white dykes™ or
white porphyries. These are usually white compact dykes varying
in size from broad masses to little stringers, which cut sharply through
the country rock. So far zs is yet known, in structure and camposi-
tion they appcar torange from rhyolites to diotite porphyries, includ-
ing felsites, granophyres, granite porphyries, and syenite porphyries.
The acid, however, appear to be the prevailing types, at Jeast'in the
northern part of the district and along the Salmon. Though varving
in character these dykes may usually be recognized by their light
color and their shamply defined contacts with the country rock. Near
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Rossland and in some other portions of the district, darker types are,
however, to be met with,  This system of dykes seets to have i
mediately preceded the formation of the ore depuosits.

Younger than this system of dy kes and the ore bodies, and conse-
quently cutting these, are the black dykes, a group of lamprophyric
and perhaps basaltic dykes.

‘I'he above constitate the main groups of rocks of the district so far
as connected with the ore bodies.  They present many facies, which
have not Leen here noted.  Other rocks occur, as comparatisely
fresh andesites, diabases and such volcanics, but as these have not
Lieen observed 1o be connected in any way with the ore deposits, we
need not stop to consider them.

The economic minerals wlich may be found in the ores are also
various, as the following list shews.—Natne worn, sefeer, copper and
arsenic; stibnite, bismuthinite, tetradymite, mohyhdanite, ARGENTITE,
uALEN S, altaite, hessite, chalcounte, stromevente, sphafestfe, cinnabar,
greenockite, PyrRuncrr, bornite, cHatcors ik, proete, gersdortlite,
mareasite, arsenopprie, damaite, jamesonite, pyrargvride, proustite,
TEIRAHEDRIE, tennantite.  The gangue is principally country rock,
quartz, siderite, calcite, sphalerite.  Oxydation products of the metallic
minerals, such as the oxides, carbonates, sulphates, are found in the
weathered zones.

The above list could probably be enlarged, but it will serve to
shew the variety and general character of the economic minerals.

The character of the ore varies more or less with the district,
thus in the Rossland ores the auriferous iron and copper sulphides pre-
dominate, in the Slocan the lead and silver minerals with argentiferons
tetrahedrite are characteristic, while the Nelson district mineralogi-
cally as geographically lies between the two. But while in the
different portions of the district there is considerable variation in the
relative proportions and minceralogicai combinations of the principal
clemens, the clements themselves remain practically the same tkrough-
out.  But why in one place the ores should be mostly silver-lead
minerals, and in another most/y auriferons iron and copper ones, or
why in one place there shoald be large bodies of metallic sulphides and
little gangue, and in another the value should be in a small quantity of
sulphides and much gangue, or why the silver and gold tenors shoald
vary so, these are points which cannot yet be very well expliined.

It may be remarked, however, that the production of the quariz
vems appears to have been about the last stage in mineralization ; also
that in places it appears that the country rocks exerted some chemical
influence, cansing the deposition of’ the iron and copper sulphides in the
massive rocks and the silverlead in the fragmental, but this has not
always been the case.

As to the age of these deposits nothing definite can be asserted,
except that while all the evidence tends to show that they are com-
paratively recent, they are certainly pre-pliocene. “I'o go into this
cvidence would take too long, but it may be said to to be derived from
the velationship of the deposits to the dykes, from the diflerences in the
character of the country rock and deposits at high and low clevations
and Tertiary erosion.

Ou account of their comparatively recent formation and the fact
that the factors which detenmined the deposition were physical rather
than chemical, they may be looked for in all the rocks exeept the
latest dykes (and probably the younger cruptives) wherever the
vhysicial canditions are favorable.

As to manner of fermation, the cvidence aflorded is conclusive
that they were formed by mineralizing solutions, which followed lines
of fracture, dissolving away the country rock and replacing it with

*The minerals printed in capitals are the most important cconomically.
Thosc in italics mnk next, while the otliers hiave so far been found only in
small quantitics.

mineral matter in return.  In 2 Jarge ore body, or where the country’
rock is a homogeneous one, such as some of the Slocan rocks, this history
cannot be so clearly read as when the deposit is small and the country
rock is a heterogencous one, such as granite.  Here it is sometimes
possible to trace the alteration from the unaltered granite to the solid
sulphides ; first the more easily decomposable constituents show signs
of alteration, then one constituent is removed and replaced, then
another, until of the original rock only a skeleton of quartz remains,
and finally this is almost completely or wholly replaced.  But even if
the process had not been exposed as in the examble above, the
evidence would still be complete  For in many of the large deposits
cores of the unaltered country rock still remain ; the country rock
near the deposit has often been silicified, producing ** capel™ like
bands. ‘Uhic silicification has proceeded in places till it almost
amounts to complete replacement.  Calcification in places has also
been extensive.  ‘The country rock has often been more or less miner-
alized, and o it contained feldspars, bisilicates, and such alterable
minerals, these often have been attacked in sich a way as to indicate
the action of hot mineralizers. In one case on Pine Ridge in the
granite adjoining a small deposit, the feldspars have been altered,
pyrite probably represents what once were bisilicates, and a violet-
colored secondary fluospar has been disseminated through the rock.
A violet colored (uartz present is probably of the same origin as the
tluorite.

Natural processes are rarely simple, and the slow process of vein
formation is no exception. While replacement of the country rock
scems to have been the chief mode, it is highly improbable that there
has not been to a certain extent deposition in open spaces—in fact
there is evidence to indicate that this did occur, 10 a limited degree.
In certain parts of some deposits there is a distinct crustification.
Now, while it is true that a banding may be and is produced by slight
alterations in the conditions during the progress of slow metasomatic
change, it may be doabted if a deposit in clear-cut, distinct crusts is
ever so produced.  So that it is probable that such portions of a
deposit have been formed i cavities.  Dissolution sometimes may
have proceeded n advance of deposition, and thus the space would
be produced.  But in some cases the ore is found between slicken-
sided walls, sometimes with sclvage.  T'his indicates that motement
hae< taken place.  As the deposit itself shows no signs of it, it must
have preceded the vein formation. It may be that the slickensidel
walls do not belong to the same fissure, but totwo parallel oncs, and that
the intervening rock has been replaced. But still, any movement of
the walls of an irregular fissure, such as these are, would open up
spaces—which might, of course, be partially filled with triturated rock.
It is thus altogether probable thut some open spaces along the frac-
tures did exist, to be filled by the mineralizing solutions But in the
formation of these ore deposits the process of space-filling seems to be
entirely subordinate to the replacement of the country rock.

From the nature of the minerals formed and from the composition
of known thermal springs, one is justified in assuming that the mincr-
alizing solutions contained hydrogen sulphide, carbonic acid, and soms-
times, perhaps, sulphates, in addition to their wetallic contents. The-c
reagents would account for all the chemical changes involved in the
replacement of the country rock and the deposition of the miner.ls
and ores.

‘The mineralizing solutions, following lines of casiest penetrati-n
and substitution, used, to a large extent the lines of fracture a-d
crushed zoncs of the country rock as highways, and as starting poii ts
in the formation of the deposit.

Coming from a rcgion of higher temperature and pressure, a:d
charged with the metallic sulphides and active chemical reagents, tie
solutions would readily attack the crushed and triturated material .n
these fractures. With chemical activity thus set up, and the nuclas
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of a deposit thus formed, with a constantly renewed supply of material
and reagents from the circulation of the mineralizing solutions,
metasomatic action could rapidly proceed.

There should be no prejudice against deposits formed in this way.
There is no reason why they should not be as extensive, as valuable,
and as permanent as bodies formed in large open fault fissures.
Indeed—the history of mining has shown that the great fissures are
not as a rule the great producers To any who may have misgivings
about this class of deposit, it may be comforting to know that many
or the best deposits, especially in western United States, are quite
similar in mode of formation to these of West Kootenay.

Thus there is no reason why the ore bodies of West Kootenay
should not display permanence in depth. The developments in the
Whitewater Deep, Payne and Le Roi have shown that the ore chutes
here have a considerable vertical dimension. The valley appears to
have been largely sculped after the formation of the ore bodies. Now
extensive ore bodies have been found in the deep valleys, thousands of
feet below the highest mines, as well as at high altitudes. The surface
which existed at the time of formation would be still higher. So that
ore was deposited in quantity at great depths below that surface and
below most of the present mines. That more mines have not been
opened up in the deep valleys is easily accounted for by the difficulty
of prospecting owing to the covering of drift and vegetation.

The best ore and largest ore bodies in any particular district are
found in the rocks which are most fractured, as the greater facilities
offered by ctushed and fractured zones more than compensated for
any chemical advantage a rock might possess. As before stated this

‘might take place in any kind of country rock where the physical con-
ditions were favorable.

Owing to the mode of formation, by replacement following lines of
fissuring and crushed zones, the forms of the bodies may be very
numerous and irregular. In general they may be said to possess a
degree of irregularity corresponding to the degree of complexity of the
preceding dynamical effects. To begin with, minor fissures or fractures
are usually very irregular. They are usually numerous and co ordin-
ated. They may be reticulating ; they may be parallel so that the
country rock is sheeted, with or without connecting cross fractures,
and perhaps groups of these may be separated by bands of unbroken
country rock. But the ore deposition may have been even more
irregular. The ore bearing solution may have followed one fracture for
some distance and then have crossed to another and so on, or it may
have followed several parallel ones and the resulting deposits may or
may not be connected with stringers forming what the Germans call
stocke. ‘The ore itself may be found only in certain places in the form
of chutes. To further complicate matters the replacement of the rock
along the fractures and crushed zones may not have been uniform.
Sometimes when three or more fissures intersect, the enclosed rock only
may be replaced forming a chimney deposit. Examples of all the fore-
going might be given from the Kootenay ore bodies, and if time per-
mitted various other possibilities might be considered. But enough
has probably been stated to suggest some practical considerations. It
must be evident that no weight can be attached to either the presence or
absence of walls. The absence of one or both walls is to be accounted
for by the manner in which the rock has been replaced. The presence
of apparently well defined walls may seriously mislead if they are con-
sidered as proof that the ore deposition has been confined within their
limits, since however well defined they may appear to be a crosscut
may reveal an adjoining parallel ore body. As an example, reference
might be made to an important West Kootenay mine, whereJthe mine
captain took great pride in his walls. I tried to show the possibility
of their being ore beyond, and the wisdom of judicious cross-cutting and
received unexpected support. A shot near one of the walls where it

was best defined did greater execution than had been intended, bring-
ing out a large fragment of the wall. This revealed a large parallel
ore body apparently equal to or better than the original.

So that in the development of the ore bodies all the attention
should not be bestowed on sinking and drifting, judicious cross-cutting
may sometimes be advisable. At Butte and in many other mining
districts in Western United States, where similarly formed deposits
occur, this principle of cross-cutting even where there are apparently
good walls is practised often with great success.

Furiher should a good ore body apparently discontinue in depth,
it may be that a little exploiting might reveal its downward continuance
along another plane. Another point which is apparent is the advisa-
bility of following ore. In a /ighly mineralized locality even little
stringers may lead to bonanzas.

In addition to the dynamic activity prior to the vein formation,
which resulled in the complex fracturing of the country rock and
which prepared the ground for the mineralizing solutions, there have
been subsequent movements which have caused minor displacements,
both normal and reversed.

Since the ore bodies show great complicity but are dependent
more or less upon the fracturing of the country, and since matters are
further complicated by subsequent faulting, it is evident how important
it is that the mining engineer should make a careful study of the
structural geology of his district, for by this means alone can a correct
notion be obtained of the mode of fracturing of the country which pre-
vails, of the ore body, and of the character and extent of the faulting.
In the study of the latter he will find the dykes of great assistance, as
they are numerous, clean cut and easily recognized and as many are as
old as the deposits these must have undergone the same displacements.
He will probably also find that the smaller veinlets will often
afford the key to the solution of probiems which his larger intricate ore
body will not disclose.

On a prospect where the trend of an ore body is not definitely
proved, it is obvicusly dangerous, instead of following the lead, to
spend money on work which will be of value only if the ore body
happens to follow a particular direction. To point to the number of
shafts and tunnels on prospects in the Kootenay which have eaten up
the prospector’s capiwal, while proving absolutely nothing regarding the
deposits, is all the comment that is needed on this point.

The light “ porphyry” dykes to which attention was called while
speaking of the rocks appear to be closely related to the ore deposits.
They are abundant in richly mineralized portions of the district, and
are conspieuously absent in such portions of the district as on parts of
Midge, Cultus and Summit Creeks, where no deposits of value have as
yet been found. That the dykes and ore bodies should be so associated
appears to be more than a mere coincidence.

In the portion of the district in which I was working last summer
between Slocan and Arrow Lakes, I found that almost without a single
exception, wherever a deposit of mineral was observed, it was in the
immediate vicinity of a dyke, frequently along the contact, or if not, in
fractured country rock close by. Later on in the season, when on the
North Fork of the Salmon, near the head of Burnt Creek it was found
that the claims ranged along a dyke. The prospectors inquired about
the influence about the white dykes, stating that wherever mineral
was found in that portion of the district, it was in the neigﬁborhood of
the dykes.

I had not time to verify this statement except at the one point.
Before the season closed a visit was paid to the mines around Sandon.

Here, as elsewhere, the same relationship between the dykes and
ore bodies appeared to exist. A habit was formed of asking for the
white dykes on a claim, as naturally as for the lead. I think in every
mine visited not only were dykes seen in the vicinity, but one or
more could be found in the workings themselves. Most of the
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observant managers considered the white dykes to * form part of the
deposit.”  One or two claimed that proximity to the dykes intluenced
the tenor of the ore.  Even if the dykes could not be observed in or
near every mine, this would not necessarily disprove the relationship,
as they might be close at hand, yet not be exposed at the surface or
in the workings.

It is quite probable that the volcanic activity which resulted in
the injection of the white dykes may have been the cause of much of
the fracturing or fissuring of the country rock, and thus of the
production of the highways for the mineralizers. ‘The white dykes
themselves do not show this shattering. It is now generally accepted
that eruptive rocks, especially acid eruptives, thermal springs and ore
deposits, are intimately related in their origin. It is an observed fact
that the closing stages of a period of volcame activity are marked by
solfataric action, the emission of thermal mineral-bearing waters,
Now, as before stated, the West Kootenay deposiis were formed by
the direct agency of such hot mineral-bearing solutions. It is not
improbable, therefore, that these were connected with some eruption.
If this were the case it would be with the porphyries, as these mark the
last period of volcanic activity wlich preceded the formation of the
deposits.  Mareover, the dykes themselves show cvidence of solfartic
action in the alteration they have often undergone.  The feldspars are
altered and calcified, so that it is sometimes difficult to make out the
structure of the rock. Pyrite has been formed—ofien probably at the
expense of what colored constituents the rock possessed.  An inter-
esting point with regard to these dykes is that they are to some extent
auriferous.  P1ofs. Nicol and Miller, of the School of Mining, kindly
assayed three samples. ‘They were small samples selected as rock
specimens, one from a dyke in the Last Chance mine, Sandon,
one from the North Fork of the Salmen, and one collected by Mr.
McConnell from the Anielope claim.  The last proved barren, but the
Last Chance and North Fork rocks yielded distinct colors of gold.
Considering the small quantity taken for assay (two assay tons), the
result is very interesting.

From the evidence so far available I am inclined to favor the
view that the solutions mark the soliartic stage in the period of vul-
canism, during which were crupted the white dykes. On the other
hand it might be held that the solutions came from depth and merely
used as highways lines of weakness often occupiced by the dykes; or
mineralization might be considered by some to be due merely to the
increase in physical and chemcal activity in the existing circulating
currents, caused by the heat of the eruption.

But such speculations as to the precise way in which the dykes
and ore bodies may have heen related, while extremely interesting, are
not of direct cconomic importance, and neced not bLe here further
discussed. ‘The point of praciical value to be established is that the
relationship does obtain.  If this can be done the value of such well-
defined and striking bodies as these dykes as guides in prospecting
and developing would be incstimable.  While the observations made
Jast summer, particularly in the mines, were not sufliciently extensive
to warrant one in definitely asserting that such a relationship obiains
throughout the entire district, vet they covered a comparatively wide
field, and in mauy cases were of so positive a nature as to justify the
conclusion that, in those partizular instances at least, the dykes and
the ore bodic; were related.  But the strongest evidence probably is
the fact to which attension has already been called, that the districts
rich in dykes are rich in ore bodies, and those barren of dykes appear
t0 be barren of ore.

The attention of mining engincers is called 10 the matter in hope
that they will test the point in various parts of the field, for it is only
when supported by observations in the mines and prospects of the
entire district that it can bie considercd definitely established for the
West Kootenay district.

In a great mary mining districts throughout the world such a
connection between dykes and ore deposite has been observed. At
Pontgiband, in Auvergne, silver lead occurs in gneiss and mica schist
dyked by porphyry; the lodes generally follow the dykes and are
productive only when so associated. *In the silver lead deposits of
Eureka, Nev.,, the ore-bearing solutions were almost entitely due to
solfataric action arising from the cruption of rhyolite, which dykes all
the formations. ‘T'he rhyolite dyke shows every cvidence of solfataric
decomposition. {Hague, in speaking of the same district, states that
after a careful study he is forced to the conclusion that there exists
the closest relationship between the rhyolite and the formation of tie
ore deposits.

$1n speaking of the relationship between the deposits and the
eruptions in the Mercur district, S. F. Emmons says that In searching
for gold in that district the first thing to do is 10 learn to recognize in
the field the porphyry in its many forms of alteration, and then gives
rules to be observed in prospecting, based upon the relationsh’p which
exists between the ore bodies and the eruptive.

TBlow, in a paper on Iron Hill, Leadville, states that as a guide
to tuture developments on Iron Hill, it may be well noted that wher-
ever a dyke (of porphyry) of considerable size has been heretofore
disclosed, an ore body of proportionate size has been encountered
following it.

1t will be seen that the West Kootenay ore bodies bear a strong
resemblance to many in Western U.S.

Thanks are due to Mr. McConnell for information regarding por-
tions of the district not visited personally and for other assistance.
The notes on the rocks and their distributiun are largely from M.
McConnell's work.

Description of the Sultana Quartz Lode, and the Sinking
of the Burley Skt in Bald indian Bay, Lake
of the Woods.

Ry J. Beriey Syt, C & M, B, Winnipeyg.
{Read hefore March Meetings of the Canadian Mining Institute.)

‘The Sultana lode is situated on the castern shore of Bald Indin
Bay, and about seven miles south of the town of Rat Portage. 1t ha
become famous chiefly on account of the well-known Sultana mine, which
unquestionably owes its success to the indefatigable perseverance and
enterprise of Mr. John F. Caldwell, of Winnipeg, the owner.  Perhaps
not a little of its more recent fame is owing to the prolonged dispute
and consequent litigation as to the ownership of the continuation of
the lode beyond the Sultana location to the south west on the land
under water of Bald Indian Bay. The Sultana lode was discovered
about the year 1882, At that time it was rematkable chiefly on
account of its magnificent proportions and great length as visible on
the surface, cropping up as it did here and there for a distance south
west of the Sultana location ot more than j.00c feet. ‘The quarte x
that time was not at first sight thought to be auriferous.  The fird
official account recorded of this deposit occurs in the able report of
Mr. Eugene Coste, ML, to the director of the Geological Survey of
Canada, dated January 16th, 1884,

He says * “T'lus vein, called the Sultana Lead, is about 30 feu
“wide. Its strike is 707, and its dip south at an angle of 72" ; the
“quartz is yellowish, hard and void o minerals—1I do not think .t s
“auriferous It reappears soo or Goo feet to the east on another bay
“of Indian Bay: and also a quarter of a mile to the west or the
*island directly west of Quarry Island.”

*J. S. Curtis, Mon, VII, U.S. Geol, Surv,, p. 188,
tMonograph XX, p. 294.

ZX VI Annual Report, Part 11, p. 369, Geol. Survey,

{Trans. Amer. Inst, Mining Engineers, XVII, 'Sg-’go, p. 156,




THE CANADIAN MINING REVIEW.

65

BURLEY GOLD MINING COMPANY, Limited.
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Sultana Gold Mine. Burley Cuisson,
Shaft House, jo-Stamp Battery, .

EERS . . N .
RN U] e S el
-~ AL W

iz 2 Niwm e e M G

Surface Works of the Burley Gold Mining Co., Bald Indian Bay, Lake of the Woods, Ont.
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The doubt expressed as to the auriferous quality of the quartz is
not to be wondered at, as there are several outcrops of quartz visible
on the surface at various points along the outcrop of this lode to-day,
having clearly defined walls and every appearance of veins, which,
however, scldom carry more than the merest trace of gold.

Several diamond boring tests made on these locally termed ¢ blow-
outs,” show that they do not continue down to any great depth—per-
haps 50 or Go feet at the most —giving place then to the huge lenses of
auriferous quartz which are characteristic of this remarkable lode.

‘The Sultana mine of to-day, with its depth of goo feet, its well-
equipped mill of 3o stamps and its regular yield of gold bricks for the
last six or seven years, is the best testimony which can be offered as to
the auriferous character of the deposit generally.

The lode itself, where it has actually been worked for a number of
years by the owner of the Sultana mine, has been exhaustively described
by many eminent authoritics in the annual reports issued by the
Bureau of Mines of Ontario, notably those of 1893-4-5-8.

It will not, therefore, be necessary for me to supplement these by
more than a general description of the deposit, showing where it strikes
under the lake after leaving the Sultana mine location, X 42, on to
location 1) 193 (the property of the Burley Gold Mining Company, of
Ottawa, Limited), as shown on accompanying map, marked A.

The latter being one of land under water entirely, without any
dry land save that of a very sinall island, shown on map as Reef 291
I’, necessitated the sinking of a shaft through the water to reach the
lode, proved by horing tests to exist in the rocks below, and to continue
in a south westerly direction across the bay as far as Quarry Island
and beyond to the Chien d’or Island, location 389 P, and the Queen
Bee Island <till further to the south-west  (See map A.)

‘I'he Sultana deposit or lode, if it can properly be so called, may
be briefly described as composed of huge masses of auriferous quartz,
of lenticular shape, interbedded in the Keewatin schists (Huronian), at
or near their contact with the granitoid gneiss (Laurentian).

Sometitwes extendwng for a considerable distance as one enormous
lense, again of & number of smaller lenses lying near together and sep
arated only by a few feet of schist.

‘I'here are no walls to define the width of the zone or belt enclosing
these lenses of quartz, and it is probable that this.has not yet been
accurately ascertained.

‘I'he walls that have hitherto been observed are, I am inclined to
think, those enclosing individual lenses of quarta.

It is noteworthy that the schists separating the lenses of quartz is
often to be found in the auriferous.

It is also well known that the lenses of quartz lying nearest to the
contact with the gneiss are richer than those farther away, and appear
to be much larger in size.

On what is known as Sultana Island, where the mine of that name
is situated, there is an immense boss of granitoid gneiss, bare and
rugged looking, and having almost the appearance of a mountain com-
pared with the low lying hills of schist and altered traps in its
vicinity. .

"I'his bold ridge may be noticed sume miles to the north-east of the
Sultana Island, breaking through the Huronian schists, and it is at this
contact on both sides of the gneiss in which most of the gold discover-
ies in the immediate district have hitherto bheen made.

‘T'he general strike of the granitic boss is N.E. to 8.W. The Sul-
tana mine is situated on the N.W. slope of this hill.

‘I'his granitoid mass declines abruptly as it approaches Quarry Is-
land, which it crosses, finally disappearing under the waters of the lake
near the south-west extremity of Queen Bee Island.  (See plan A.)

The lode, as might be expected, follows the general trend of the
granite, its strike being N.E. —=S.WV,

e e e

- .- .

It has been proved by means of a great number of diamond bar
ings, to continue along the belt of schist, at its contact with the gness,
from the Sultana mine to the point before referred to at the S.W, of
Queen Bee Iand,

A shaft sunk on this island within the last few weeks to a depth of
25 feet, shows a width of 24 feet of quartz in which there is much
visible gold.

T'he general strike of the lode is shown on map A by a red dotted
line crossing part of Bald Indian Bay, Quarry Island and Chien dor
Island, the Queen Bee not being shown on this map, and is N.E.—S.\,
(Refer to map A.)

‘I'he north-cast boundary of the Burley Gold Mining Company's
location is about 700 feet from the Sultana shaft,

At a distance of 105 fect S.W. of this boundary, or 865 feet S.\v,
of the Sultana shaft, a cross section was obtained of the deposit by
three diamond drill horings, to locate the position of the proposed
shaft on the Burley water location.

A drawing of this section is shown on plan A, which speaks for
itself, and will not require further explanation.

‘T'here being, however, insufficient clay covering the rock-bed of the
lake at this point to insure a perfectly water-tight seal, a diver was em
ployed to carefully examine the bottom, and finally alocation was found
having a covering of from ten to fifteen feet of fine plastic blue clay
over the rock, 56 feet to the south-west of the point where the borings
were put down.

It was at first intended to sink a crib 60 feet square on the outside
and 4o fect on the inside, using an inner caisson for a water-tight com.
partment in which to commence sinking the shaft and to then carry 2
steel lining from a depth of zo feet in the rock up to the deck of sam,
and afterwards to build a wall of concrete masonry round the shaft
which would be carried up to the same level  ‘The space between this
wall and the inner walls of crib to be braced strongly together with
timbers and filled withrock. (Refer to drawing B.)

Owing, however, to unexpected delays, the lateness of the fall sea
son and the stormy weather to be expected at that time, and the fact
that we were at the last moment unable to secure any land in the im
mediate neighborhood on which to frame the crib, our plans had to he
changed. _

It was then decided to build a water-tight caisson on the Queen
Bee Island, about one mile away from the proposed site of shaft,

A good sloping beach of sand was selected in a sheltered bay,
ways were laid down and the work of building the caisson commencdd.

Its dimensions are 6o feet square on the outside, 40 feet on the
inside (leaving a box space all round about 10 feet wide for the rock
ballast to be used to sink it), and 24 feet high

It was strongly ribbed and braced and shected throughout with
cight inch square timbers, the whole bolted and spiked together in the
strongest possible manner.

The heavy eight inch sheeting being caulked and pitched right
to deck.

Valves were provided inside the caisson to admit water, as it was
known that the structure could not contain sufficient weight of rock te
sink it without this addition.

The time occupied in building the caisson was something unde
two months.

At the end of November 1897, it was safely launched and towed
by steam tugs to the proposed site of shaft, and a few days later it wa
frozen hard and fast in position by the ice. Shortly after this the
caisson was filled with rock and sunk to the bed of lake.

‘I'o make doubly sure an inner coffer-dam was constructed i-side
the hollow square of the caisson.
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The water was then pumped out with a powertul contrifugal pump
and the clay inside the inner coffer-dam was excavated down to
bed-rock.

The shaft was then excavated the full size of the inner coffer-dam,
12 feet into the solid rock,

A strong water-tight shaft-casing formed of timbers eight inches
square was carried up to the deck platform of caission, which had pre-
viously been raised six feet higher to be safely above flood water mark
of the lake.

Rehind this casing and under its foot, careful sealing with the rock
was made by caulking with oakum and filling in with hydraulic
cement ; the re.nainder of this space was then filled in with concrete up
10 some feet above the surface of the rock-bed of lake.

From this point upward to platform the space hetween shaft-casing
and coffer-dam was filled in with puddled clay. (Refer to drawing C.)

The space still left between the inner coffer-dam and inside walls
of caisson was filled in with clay and rock, after being securely framed
and braced with timbers,

The platform on top was decked in the usual way, and on this
platform are erected the temporary huildings containing the machinery
and plant of the mine, and a temporary pit-head framing. (See
drawing C.)

The sinking plant and machinery consist of one Ingersoll-Ser-
geant air compressor and three rock drills; one 8¢ h. p. boiler, one
Ingersoll eight inch x 10 inch duplex double drum steam hoist; one
portable steam derrick hoist; one direct-acting steam centrifugal pump,
and some ordinary sinking pumps.

The shaft is six feet x 12 feet in the inside, and is now down to a
depth of 153 fect

At a depth of 107 feet down a cross cut level was driven S.E.
towards the shore as a test, and as expected crossed a lense of aurifer-
ous quartz eight feet wide, 35 lect from the shaft. (See cross section-——
drawing C.)

The shaft was continued down to a depth of 140 feet when quartz
was again struck, showing visible gola in places.

Our manager reports in his last letter that the shaft is now down
to a depth of 153 feet and is not yet through the quartz. (See cross
section —drawing C.)

The lode dips to the N.\W.  The shaft is perpendicular and was
expected to strike the deposit at a depth of about 150 feet, which,
however, was reached at 140 feet or thereabouts.

Very little water has found its way into the shaft through seams or
fissures, and we have every praspect of having a dry mine.

An Improved Method of Introdusing Feed Water to the
Stamp Mitl Mortar.

—

By BERNARD MAacDoNALD, M.E,, Montreal.
+Paper read before the March meetings of the Canadian Mining Institute.)

The details of this method are shown in the accompanying
fizurcs, cross-section (fig. 1), sectional plan (fig. 2) and back view (fig.
3) of the stamp mill mortar as installed by the writer at the Dufferin
mine in Nova Scotia.

The method has proved so effective and satisfactory that it is
thought a detailed description of it would be interesting to the mem-
bers of the Institute.  In considering this proposition in its various
phases it will be assumed that the nurpose and utility of a continuous
feed of clear water to the stamp aull mortar while in the operation of
crashang ore is understood, which being so, very few words are neces-
sary to properly present the proposition.

The points of supériority of this method may be best seen if
reviewed in contrast with the defects of the customary method, and for
this purpose a brief description of this latter will be given first.

The customary way of feeding water to the stamp mill mortar is
through iron pipes or rubber hose discharging over the top In this
way the water streams down the falling stamps till it reaches the top of
the pulp mass. (See position as indicated in fig. 1.) From this posi-
tion it will be seen that the feed water, conditions being equal, is more
likely to traverse the straight and shorter line § G than to follow the
triangular and longer line [ H G to the point of discharge, G. But
the purpose of the feed water is to mix with and formr 2 pulp of the
ore as it is pulverized at the crushing surfaces of the sioes and dies at
H, and to carry it in suspension to the point of discharge. Thercfore
it will be seen that a considerable portion of the feed water coming
over the top of the mortar will be discharged before it can perform the
duty for which it was introduced. But the greatest defect in this sys-
tem is wie fact that the clear water thus falling on the top of the pulp
mass has a tendency to settle the sulphurets and fine slimes around
and on the dies, in which latter position they are subjected to still
further pulverization, which produces the sliming of the sulphurets and
the unnecessary abrasion of the free gold particles that may settle on
the bottom. These facts account for a very large part of the loss that
occurs in stamp milling.

The ** Improved Method.”- ~The mechanical details of this method
as shown in figs. 1, 2 and 3, alrcady referred to, will, if studied, make
manifest its points of superiority over the methdd already described.
It figs 1 and 2 it will be seen that the water is fed into the mortar
through six 34" pipes entering the back of the mortar at level of 3"
below the crushing face of the shoc when new, and would be on a
level with the surface of the shoe when worn out on the 2" false bottom
liners. It will be scen that the water thus admitted enters the mortar
at the most advantageous point to sweep away from around the dies
such portion of the ore as has already obtained a sufficient degree of
fineness, and carries this portion upwards through the pulp mass to the
level of discharge, where the fine material is held in suspension until it
issues from the mortar.

Fig. 2 shows that the inflowing water is directed straight for the
spaces between the dies, from which it washes away all the fine mate-
rial, leaving in these spaces only the coarser grains of ore, say somewhat
smaller than pea size, which form a kind of coarse sieve into which the
coarsc gold liberated from the quartz drops and remains undisturbed
till clean-up day. The advantage of providing such a receptacle,
where the coarse gold may be frec from abrasion, is very material, for
no inconsiderable loss occurs from the abrasion of coarse gold when
mixed with quartz grains in the mortar under the repeated blows of the
falling stamps

Further details of this method and its advantages may be seen by
a study of fig. 3. ‘This figure shows the rear elevation of the mortar
in the background, made transparent to show within the position of the
shoes and dies, the top level of the pulp mass and the points at which
the water enters from without.

Detuils of Piping. —In fig. 3 may be seen in longitudinal elevation
the piping details in scale. The main feed pipe A is furnished with a
T, having 3" run and 124" outlet, opposite middle of mortar. The
main feed pipe is continued beyond this T' and stopped on the end by
a plug, which may be removed to clean out deposits of mud, or grass,
or leaves, or to extend the water supply beyond. From the outlet of
the T rises a 114" connecting pipe. This pipe is furnished with a
valve, B, which shuts off' the flow of water into the wortar buf. allows
it to flow through the branch underncath, to which the hose for washiny,
the plates is permanently’attached. ‘This valve would also réduce the
pressure when that would be required by throttling the flow of water
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into the mortars.  Above this, as shown in the figures, is the distrib-
uting pipe, C. Both ends of this pipe are stopped by plugs, which
may be removed to facilitate cleaning. A gauge may be attached to
this pipe to show the pressure under which the water enters the mortar,
The pressure may be controlled by the valve on the connecting pipe,
B. and other .ise as desired.

The distributing pipe, C, is tapped for the six 3,7 feed pipes,
which deliver the water into the mortar through holes E. These feed
pipes are fixed with valves which adjust the amount of feed water, and
with a picce of rubber hose insthe middle to prevent the vibrations of
the mortar from being communicated to the piping system winich is
attached to the foundation, and therelore entirely free from the jar of
the battery.

Advantages of the Method. ~ Summed up, the points of advantage
believed by the writer to be possessed by this system are :

(1) Increase of crushing capacity.

(2) Decrease of sliming and consequent losses,

(3) Preparation of the material around the dies to receive and
protect the coarse gold from abrasion.

It is very probable that the mechanical devices of this process
could be used to great advantage for the introduction of compressed
air into mortars of dry crushing mills. An exhaust fan would be a
necessary adjunct if used in this way, and if so used the crushing
capacity of dry crnshing mills would probably be very considerably
increased, and the pulp would be of a more uniform classification,

T
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The Gold Bearing Sands of the Vermillion River.

By Mr. J. W. Evans, C. & M, E,, Sudbury, Ont,
1Read before the March Meetings of the Canadian Mining Institute )

The alluvial deposits of gold bearing sand found along the banks
of the Vermillion River, in the District of Nipissing, created consider
able local cxcitement last spring and summer, but owing to the char
acter of the gold the results obtained from a few primitive tests were far
from satisfactory. In this paper I wish to draw attention to a few
pomts which came under my observation,

In the majority of the deposits the gold is found in the first ten or
twelve inches of soil, a reddish sand composed of quartz, granite and
greenstone, containing garnet and magnetic iron with a quantity of
coarse gravel, covered in patches with hardened clay Samples of this
sand from the east bank of the river, in Hanmer township, within 20
miles of Sudbury, averaged from six samples, 6o cents per ton gold,
and yielded, with very careful panning, from 100 to 200 colors to a to
1b. pan.

The colors vary greatly in size, the larger ones being flat and much
indented are very liable to float off in panning or washing, owing to
minute air bubbles adhering to the indentations. 1 have frequently lost
these larger colors when panning from one pan into another, even when
exercising the greatest care.
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A few panning results from samples taken to the depth of from two
to three feet I have mounted upon slides for the microscope in order
10 show the variations in size and character of the colors. The average
firc assay result on this lot was about 15 cents per ton, the number of
colors varying from 4o to 8o per 101b. pan. As an example of the loss
in treating the sand with a rocker [ found on selected material assay-
ing $1.15 per ton, that the washed coarse gravel which had been thrown
out of the screen, yielded upon panning and breaking up the hardened
clay sticking to it, 20 colors, which had remained attached to the clay,
and assayed 45 cents per ton of gravel or about 25 cents per ton of
sand taken. ‘The tailings which were being washed into the river
assayed 4o cents per ton of tailings, or about 15 ceuts per ton of sand
taken, and the concentrates from the rocker 8o cents per ton of con-
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size of the colors the results are bound to vary greatly. Ina s A. T\
charge an error in weight of gold will be multiplied 6,400 times in
calculating to a ton, while in a 1o lb. lot will be multiplied only 200
times, this will in a great neasure offset the loss in panning.

‘The loss in ordinary panning on this sand I put down as about so
per cent., but with proper care about 75 per cent. of the gold can be
saved,

I found in cvery case where [ passed the gravel through the crusher
and assayed the pulp the results were higher than when the coarse
gravel was screened out, proper allowance of course being made for the
percentage of gravel.  1n one shaft which had been sunk to a depth of
6o feet, about 200 fect from the river bank, no gold was found after
leaving the surface layer until within about ten fect from the bottom
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An Improved Method of Feeding Water to the Stamp Mill Mortar.

centrates or about 1o cents por ton of sand.  The sand taken was from
about 10 inches from the surface. The fire assay result being $1.15
per ton leaves 65 cents unaccounted for, but as the sand contains
galena, copper pyrites and some gold beani'g quartz, a higher result in
the fire assay is to be expected.

‘The fire assay results, without previous concentration, however, 1
find very variable on this work, for instance, taking soo colors to a 10
I pan, there will be only 3 colors, on an average in a 5 A. T. charge,
a~sming the sampling perfect, and as there is a great difference in the

but from trouble with water the shaft was not sunk any further, and in
no instance, to my knowledge, has bed rack been reached. Qwing to
the slight fall and thickly wooded nature of the country, sluicing on &
large scale would be difficult if not impossible.

Gold has been discovered in many places further up the river, and
in almost every case the gold gets coarser as one goes north.

On one slide I have mounted a fac simile of the largest color yet
found on the river, it comes from some distance to the north, The
gold found so far is not much worn and the microscope shows pieces of
quartz attached to many of the colors.
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‘The sand on the hill side several hundred feet from the river bank  this river in the near future, and that many of those already found could
gives aimost the same result as that nearer the river, and as the course  be worked at a profit on a large scale, in some manner similar to the
of the present stream is very sinuous it suggests the existence thereofa  dredge work done on low grade placer deposits in California,
much larger river at some time in the past. I think it very probable I am indebted to Mr. A. H. Robinson for help in the laboratory
that some valuable deposits containing coarse gold will be found upon  both in panning and fire assay work,
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The Sampling of Argentiferous and Auriferous Copper.

By Aisert R. Lrpoux, Ph.D., New Yark,
(Paper read hefore the March mevtings of the Canadian Mining Iustitute.)

The practice of sampling of vres and furnace materials which can be
«rushed, has been reduced to a science.  The methods and operations
have been demonstrated 1o be correct, not only by their practical
wesults, but by mathematical formulae. It has been proved that “time
samplers™ are to be relied upon to extract from a given mass of
crushed material a portion sufficiently small for assay, that will
accurately represent the lot. On this side of the Atlantic, machines
are employed wherever possible, while hand sampling of ores is still the
rule in Great Britain and on the continent of Europe. It is only
within comparatively recent years that the demand has been made
upon the sampler for a method which will produce an accurate sample
of argentiferous and auriferous copper bars.

‘The sampling of lead bullion has a longer history, and methods
have crystallized around a few precautions to be observed. Years ago,
careful study was made of the distribution of precious metals in pig
lead, and there is little or no trouble in obtaining fair samples of such
material.

In copper, for a long time, the gold and silver contents were not
important  Lake Superior and Chili coppers were the chief products
coming into the American and European markets, and they, like those
produced on the Coutinent of Europe, cacried small values in gold and
silver. It was not difficult to obtain an average sample of such bars.
In fact, the London Metal Exchange under its Contract * J,” decreed
what methcd should be employed, and simply specified that one bar in
ten should be bored half way through on opposite sides and eads.
This was sufficiently accurate for all material, which, however the
copper might vary and the impurities be distributed, only carried low
£~d and silver values. To-day, Chili bars are selected with a view 10
their content of precious metals; for the electrolytic process can
separate tiiese so economically, that when the silver is as low as eight
to ten ounces and the gold as Jow as 50 cents in value, to the ton,
these values go perhaps one-third of the way toward paying the cost of
electrolytic refining.

Argentiferous copper bars are sampled to-day in one of three
ways :

By boring.

By taking dip samples.

By sawing.

It is to these three methods that I address myself to-day, and
report for the benefit of my fellow engineers and assaycrs, and for
furnace managers, what is the *State of the Art” at the end of this
century.

It was soon found that, by the ordinary method of boring,
prescribed by the London Metal Exchange, the results could not
possibly be uniform. For in the o "inary pig of copper there was a
segregation of the precious metals. It was sometimes found that the
middle line, longitudinally, would generally contain some 25 per cent.
more silver than would a line drawn, say two or three inches from, and
parallel to, the edge of the pig. Dr. Keller in his admirable tesearches
into the distribution of impurities in copper material, has shown that
the distribution of precious metals bears some relation to the distribu-
tion of impurities. This has been my own experience. It-was at first
my belief that the precious metals were invariably concentrated near
the centre of the pig. This belief was first shaken by a request which
was made of my firm, by parties who were selling argentiferous pig
copper quite rich in gold, on our assay, that we would not bore the
pigs along the centre line, but would make the holes half way between
the sides and centre, and at diagonally opposite corners. On making
some experiments, I found that the gold and silver, in the copper pigs
in question, were more concentrated nearer the edges than in the
centre, although in other material of the same general assay, so far as
copper was concerned, and of the same general content of silver and
gold, the segregation of precious metals was usually near the centre. I
found that the material in question contained between two and three
per cent. of arsenic, and whatever may be the chemical or metallurgical
reason, I am convinced that the presence of arsenic prevents the
segregation of the precious metals along the centre line, to greater or
less degree. As proof of that, I have been furnished with the results
of some interecting experiments in this direction made by a Western
smelter whose product generally contained from one to three per cent.
of arsenic. The following diagram will show the resuits :

FIG. A.
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Briefly stated, this experiment consisted in boring 25 holes through
the pig, the holes going all the way through from top to bottom, on
parallel lines. The assays of silver vary from 239 ozs. per ton, in the
hole nearest to centre, to 268 ozs in two holes nearest the edge.
‘The assays of silver in a quadrilateral embracing g holes nearest the
centre were as follows: Centre line, 243, 239, 253. Line at left of
centre, 257, 260, 263,  Line at right of centre, 261, 259, 266. The
samples at the edge, with one exception, all ran over 262 ozs. of silver,
several running up to 268. In fact, the sellers of this particular blister
copper were frank enough to admit, that a sample taken by boring
holes through the miadle, or on the centre line, would be too high,
and suggested that the holes be bored not nearer than three inches
from the side, which give an average, in their experience.

‘The gteat variation in the distribution of precious metals, in the
blister copper upon the European market, has been shown by careful
experiments, made public, by some of the sampling works in England
and in Wales. There, as here, the air has resounded with the outcrics
of buyers who were sure that they had lost heavily. Unfortunately for
the benefit of science, when a refiner receives more gold or silver than
he pays for, he seldom makes a complaint, and, his ability to keep
quiet is equalled only by that of the works manager, who has
reason to doubt the accuracy of the assays, because his works are
charged by the minc, with less gold than he can produce. Butnearly all
producers, of my personal acquaintance, are only anxious to get at the
facts, and to buy, and sell again, on safe and accurate assays.

‘The following diagram shows the variation in certain argentiferous
bars, as determined in England.
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‘This diagram shows that holes werc bored on all sides of a pig of
copper, traversing about one-third of the block in each direction.
The following table shows the assays of 20 samples taken at the points
indicated,

OIS, PER TON. . 07S. PRR TON,

Sitver. Gold. Silver. Gold.

No. 1 £33.-1 6 ot No. 11 68.8 4.32
2 101.6 5.14 12 61.49 4.10
3 77.2 4.40 13 65.7 4.19
4 135.7 6.00 14 70.5 4.49
5 90 § 4.8 15 101.59 4.57
0 06.6 4.22 16 64.17 4.10
7 137.8 5.93 17 68,10 4.41
S 103.0 §.18 18 68 43 4.41
9 66.7 4.16 19 69.41 4.41
10 73.3 4.24 2 7134 4.3

It will be seen from this that in accordance with the point where

-the sample was taken the silver varied from 66.9 ozs. per ton to 133.1

ozs.; the gold from 41{ ozs. to over 6 ozs.
samples, from 1 to 20, assay :
Silver...........0.0.

The average of all the

LR

81.99 ozs. per ton

Gold ........... ciereenees 467 H @
While the parcel was sold on the basis of :

Silver. coveeininennanan «ees Q7.3 Oz perton

Gold ....... vieiiiiiiiil 499 U “

Was not this enough to frighten both buyer and seller !
Another series of experiments on Australian and American copper,
side by side, is illustrated in the following diagrams :

FIG. C.

«! Saw

.= SAaw

In this case holes were bored all the way through the pigs on
diagonal lines, hole No. 3 being in the centre. The bars were then
sawed across as indicated. The following are the results of the assays:

1L.OT L. LOT B.
Al)ln.t;n. A Saws, DrirrED, Saws.
g u. g Au . Au. Ag.  Au
Ous. Ozs. AgOzs. 8

No. 1 108.6 3.68 107.0 6.01 38.3 .16 32.7 .
2 124.4 6.20 116.3 6.33 43.83 .19 45.7 22

3 137.1 6.53 117.2 6.30 52.0 .16 4.1 22

3 126.2 6.33 122.3 6.14 44.2 .16 49.0 .1y

3 113.3 6.14 110.4 §.97 39.0 .16 32.7 18
Averages  122.3 6.17 113.7 6 13 64.5 .165 40 8 S

It will be observed how in cach case the drillings in Lot 1. in-
crease in richness ; 108 ounces of silver at hole No. 1 to 137 ounces at
hole No. 3; and in Lot B. from 38 ounces at point t 10 52 ounces at
point 3. In this case there was a segregation of the silver and the gold
from the sides towards the centre. This material is comparatively free
from arsenic.

It is unnecessary to multiply examples of this kind. 1 could
duplicate the above general conclusions by the score. The above is
simply to show what may be expected in any materia), and it can be
taken for granted without further demonstration, (1) tAat all gold and
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sitver bearing copper varies in richness at different points, (2) That
while there is no absolute rule, eack product being a law unto ilself, yet
in general, kighly refined material free frum arsensc has a concentration
of the precious wmelals along the centre line, the maximum being at the
middle point of the bar. It can thus be seen that the old method of
sampling described in contract “J ” long ago had to be abandoned.

Five Bar Method. The first attempt at arriving at a method of
sampling that would be fair to all parties, was by varying the pasition
of the hole, and here began logically the development of the system of
sampling which T shall recommend. In order to vary the hole location,
the first change was adopting the custom which had been employed for
some years by the samplers of argentiferous lead. Three or five bars
were placed side by side. A diagonal line was drawn across them, and
the point at whichthis line crossed the centre line or axis of the pig
was marked, At these points drill samples were taken by boring allthe
way through. This will be shown by the following diagram:

se\

~

Fig C.
‘The difficulty with this is that while it takes account of the variation
between the ends and middle of the pig, the holes are still bored along
the centre line, and are likely to be richer or poorer than the average.
Just here it may be stated that our experience for years in our
sampling works, has shown what Dr. Keller has recently published,
that anodes cast from pigs, no matter how variable the latter were
originally, will be quite uniform in composition, no matter where you
bore them. Therefore, some smelters are already sending their copper
10 market in the form of slabs not over three inches thick, instead of in
the form of pigs. These slabs cool so quickly and so uniformly that the
precious metals do not seem to have a chance to segregate. I strongly
recommend this system of casting, although it is more expensive and
disagreeable—from spattering and other causes. It removes from the
sampling the element of gambling on results, which is considerable,
unless the precautions which I shall enumerate later are uniformly
adopted.

Lighteen Hole Method. When we find that the three bar or five
bar diagonal sample also fails to give uniform results, we have adopted
in many cases, alter careful testing of the particular material in ques-
tion what is becoming to be known as the “eighteen hole” system of
sampling. “This will be made plain by the following diagram :

——— - - -
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A board which represents in shape half of the upper sice of the
pig. is bored with 18 holes equally distant from one another. This
board is then laid upon the pigs to be sampled ; The first pig is bored
all the way through where hole No. 1 comes. The second pig is bored

where hole No. 2 comes, etc. In this way every bar is bored once all
the way through, and in every 18 no two are bored in the same relative
positions, The borings, of course, must he thoroughly mixed.

One cause of the great difference in assays on argentiferous copper
is due to the fact that some assayers are not careful to grind their
material fine before weighing out the portion for assay. Infact, samples
are sometimes sent to us which are supposed to have been divided
equally as to quautity and quality between ourselves and other
assayers, and the bottles contain  curles” sometimes two inches long,
just as they came from the drill.  After careful search we have found a
mill which will grind samples quite fine, as you will note from the
samples submitted herewith.

This then, in my opinion, represents the last word as to sampling
by boring. It is the safest, whether the concentration of precious
metals be in the centre or near the sides; whether the pigs be of the
usual form, or whether the material be cast in slabs or plates.

We always urge upon both buyer and seller to agree in their con-
tracts as to the method of sampling and assay to be employed, and this
method we follow. This ralieves the assayer of responsibility, but when
he has to take this responsibility he should not shirk,

Sampling by Sawing. ‘The difficulties in obtaining average samples
by boring has led to a2 number of experiments to see whether or not the
copper bars could not be sawed cold, and the sawings assayed with

. some expectation that they would represent the average of the material

sampled. This, in my opinion, is the ideal method of sampling and
will be adopted in future, but at present there are some difficulties in
the way of the application of the saw in this busy commercial world of
ours, because the results are slow. Some people, in fact, have told me
that they believed it would be impossible to saw certain copper cold, but
when we have urged upon them the experiment they have admitted that
thev were suprised that it could be done so rapidly.

This suggestion originated in England. At the works of a pro-
minent refiner the sawing is done by a special machine designed for
this purpose. The saw is circular, being two feet three inches in
diameter and set up upon a powerful frame. The device for forcing the
bar against the saw is a carriage operated by electric power. The saws
do nut wear out as rapidly as one would expect, and cut through a pig
six inches in diameter, in about five minutes. The saw dust is all fine
and in an ideal condition for assaying.

In some works where sawing has long been employed for trimming
anode plates, it is now used tor sampling.

The saw is forced up vertically against the pig, and does not cut
all the way through, but cuts out a groove, say three inches deep, on
the top of the pig, and the next pig which is sawed is placed bottom side
up, so that an average of both top and bottom is obtained. In one
works an ordinary band has been employed and is said to give satisfac-
tion. These band saws wear out quite rapidly when pushed, but
are not expensive and are readily replaced.

In all works in Europe and Awmerica where sawing has been.
adopted, the five-bar method is employed, which should be plain from
the following diagram :

~
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In this case a diagonal line is drawn across the bars, but instead of
boring a hole where this diagonal ‘ine crosses the centre line of each
bar, the bars are sawed all the way through where these lines intersect.
In this way we have an absolute average sample of each bar on a line
different in its location from that of any other, and thé sawings mixed
together give us an accurate average for assay,

From what I have said the mechanical method of sampling as the
art now exists to-day, may be stated again to be:

First, boring by the eighteen hole method, or sawing by the five
bar method.

Dip Samples. A last word remains to be said under this head.
Many works, both shippers and receivers of copper furnace material,
contend that the only proper way of sampling is by dipping. Thebars
are melted up and samples are taken at stated intervals during the melt,
which are granulated or cast into a sample ingot, which is then bored
and the borings assayed, There are many ditficulties in the way of this
method of sampling and many precautions to be taken to insure
accuracy. Both buyers and sellers are inclined to accept it if done at
their own works. But it requires the independent sampler who is
representing the interests of absent parties to be present during the entire
miclt ; his men must be at the furnaces night and day to see that the
dipping is properly done, and, after all, especially in comparatively low
grade material, as far as copper contents are concerned, there is always
an enrichment and concentration ; so that the assay does not represent,
in copper at least, the material which went in.  In order, therefore, to
arrive by calculation at an average assay of the lot as received, the
weight of the material which entered the furnace must be taken; the
weight of the anodes or plates which come out must be ascertained ;
the slag produced during the melt must be collected, weighed and
assayed, and finally, there is always the suspicion on the part of sellers
that the furnace bottoms have absorbed some of the values; or the
fear on the part of the refiner that the furnaces may have given up some
precious metal which may have been present as a residue from former
charges. .

Canada has added considerably to the anxiety of the refiners of the
United States and to the burden of samplers, since the production of
gold bearing copper mattes and bars from the British Columbia mines.
If the receiver of furnace material was anxious on account of the varia-
tions in bars containing not over two ounces of gold per ton, imagine
his mental state when he began receiving Rossland products in which the
gold will average perhaps 18 ounces per ton, and the variation in parts
of individual pigs is almost infinite! But even these 20 ounce mattes
and the bars made from them are now safely sold and bought by the
18 hole method, or by sawing.

On the Gold Measures o7 Nova Scotia and Deep Mininé.

3y M&. E. R. FarisavuiT, B.A.Sc., Geological Survey of Canada.

‘The gold measures of Nova Scotia became known about the year
1. 60. The carliest discovery was followed by so many others, that it
was believed that the whole of the Province was auriferous, Gradu-
ally, however, it became evident that the workable deposits of free gold
were confined to the metamorphic rocks of the Atlantic coast, along
which they form a continuous belt, from one end of the province to
the other, a distance of some 260 miles, varying in width from ten to
seventy-five miles,

They cover about half the superficies of the province, exclusive of
Cape Breton Island, and their extent may be roughly estimated at
8,500 square miles. Of this area, probably 3,500 square miles are
occupied by granitic masscs, barren of gold, leaving an area of about
5,000 square miles of gold-measures.

»

The granite intersects the stratified gold-bearing rocks, in many
places, in large masses or dykes, but for the most part it forms a
prominent ridge, almost unbroken, from one end of the province to
the other. Its intrusion took place at the close of the Silurian
period, probably about Oriskany, and was accompanied and followed
by disturbances, faults and much local metamorphism of the stratified
rocks. It occurred after the folding of the gold-measures and
the deposition of the quartz veins; for granite dykes and veins have
been observed-to always cut the interstratified quartz veins wherever they
come 1n contact with them. The granite has thus no relation to the
auriferous character of the veins, and need not again be referred to.

Although, no well defined fossils have so far been found in the
sedimentary rocks constituting the gold-measures, most geologists
agree to classify them, provisionally, as l.ower Cambrian,

They certainly, in many respects, resemble the auriferous Cambrian
of the Eastern Townships of Quebec, and knowledge gained in the
Nova Scotia gold-fields may prove of the greatest practical importance
in prospecting for veins below the alluvial deposits of Quebec.

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

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

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

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

Since these rocks were deposited and folded they have been
under the unceasing influences that tend to level the hills and fill up
the valleys, and, at more recent date, the greater part of the surface
was subject to glacial erosion. Extensive denudation has worn away
the folded measures to the present level. Some of the sharpest and
highest folds have been truncated to a depth, as far as we know, of
over cight miles, exposing at the surface a section of gold measures of
over five miles in thickness.
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lhc map (Fig. 2)is a rcductlon ol‘ map-sheets publlshcd by the
Geological Survey on the scale of one mile to one inch, It represents
a portion of the gold-measures, thirty-five miles wide and sixty miles
long, east of Halifax, between Musquodoboit Harbour and Sherbrooke.
‘The black lines show the anticlinal axes of eleven folds, into which the
measures have been plicated ; the narrow, dark shaded bands indicate
remnants of the upper slate group, left undenuded along the deepest
troughs or synclinal axes of the folds, the other arcas indicate the
granite masses.

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

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

The amplitude of the folds, or the distance between the different
main anticlinal axes in these two gold fields respectively, varies con-
siderably. The Nova Scotia section of thirty-five miles gives cleven
anticlines, or an average distance of three miles between each anticline,
and a maximum distance of nearly five miles ; while in Bendigo gold
district, it ranges from 300 to 1.300 feet. So that in Nova Scotia, the
amplitude of the folds, is nearly twenty times greater than in Bendigo.

The mapping of the gold-measures by the Geological Survey during
the last fifteen years, has been extended, under my charge, as far west
as Lunenburg. The study of the structure of these rocks, over that
region, has afforded an opportunity of acquiring many important facts
and data by means of which gold mining may be carried on with more
confidence, under more exact conditions, and with greater economy.

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

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

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

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

The rocks, on opposite sides of anticlinal axes, gencrally dip at
angles varying betwecn forty-five and nincty degrees from the horizon’
seldom lower than forty-five degrees, and overturned dips are frequently
noted.

The deviation of any bed froms the horizontal, in the direction of
the axial line, is its “pitch.” A longitudinal section, made east and
west along the axis of an anticlinal fold, will show the strata and the
fold to pitch cither to the east or west, at low ungles, seldom over thirty
degrces from the horizon.

Owing 1o the pitch, the outcrop-edges of the beds, on each side of
an anticlinal, are not parallc] to the axial line ; if they converge towards
the cast, the anticlinal fold dips cast, and if to the west, it dips to the
west.

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

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

It has been thought by some, that these domes were caused by
gentle north and south undulations, crossing the sharp east and west
folds. Such does not, however, appear to e the case, generally, as it
can clearly be seen by looking over the geological maps of the region,
that the pitch at correspunding points on the various main anticlines 1»
often quite different.

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

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

Of the twenty-one domes, in the region covered by this map (Fig.
2) fourteen have been worked more or less, six have shown auriferous
quartz in situ or in float, and the remaining one has not yet been
proved.

‘The gold districts operated to the east of Halifax are here given,
together with their horizon or the vertical distance of their strata
below (and in one case above) the base of the upper slate group.

Moose RIVEr covvviierniienns vacene anns voe.about 334 miles.
Tangier c.vve veevenernriencccannas tesenesas w2y
Fifteen-mile Strcam and Beaver Dam...oooviae..... 2,'4 i
LanICnColOWn cieiiiiinee cenvnencvtocnncenccnnas “
(:oldle'mlxllc, Harrigan Cove, Gold Lake and }-orcst

1 15 ¢

Waverley and Renfrew .
Mooscland, Killag, I.nccomb \hll hxchardson. Loucr

lsaacs Harbour, Wine lhtbout and Montague .. 1 .
Ecum Sccum, Middle Isaac’s Harbour, Cochran Hill,

Lake Catcha, and Oldhant, . veee virennnninnans EFOIRL
Salmon River. .o viiieiieee seeecscasnn-aannaees Boo¢

Caribou at the base of the Slate group.
Stewiacke about 3 mile alove the base of the Siate group.

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

The fact that important mines have alrcady been worked at
different horizons, from the top of the series to the bottom, is sufficient
proof, that strata favourable to the formation of auriferous veins are met.
with throughout the whole thickness of the lower quartzite group, and
perhaps also in the upper slate group, though apparently less frequently.
‘T'his is an important fact with regard to deep mining on the domes of
anticlines.

‘The manner in which the strata are bent over the axial lines is
worthy of note. The strata in folding do not bend round a centre, to
form concentric circles, but their curves are more like parabolas, super-
imposed upon one another.  This 1s due to the immense lateral pressure
which has compressed these beds, especially the slate bands, on either
side of the fuld, producing a thickening of the strata and openings
between them on the apex of the folds.

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

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

Such mmovements naturally took place between strata, where the
cohesion was slightest, and thus, we find quartz veins following layers
of slate, cspecially when the state is intercalated between thick beds of
hard quartzite,
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‘These slips may be considered as faultfissures along bedding
glanes, and it is along these fissures that the quartz began to be
Jeposited, and as, usually, these movements were very slow and inter-
.ittent and extended over the whole period of folding, the quarts was
also deposited very slowly, usually in thin coatings accumulating one
over the other, as the fissures widened, until veins of different thickness
and extent were formed. ‘The quartz often holds minute scales of
slate, peeled off the walls, and subsequently covered over by other
layers of silica, giving a banded structure to the veins ; while the gold
also often occurs in streaks parallel with the banded structure.

The large-scale plans made during the last two summers by the
Geological Survey, including the most important districts to the east of
Halifax, have brought to light important facts bearing on the relations of
the structure of the anticlinal domes to the thickness, extent and
auniferous streaks of the quartz veins.

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

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

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

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

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

At Bendigo, on the 31st Dec, 1897, six mines were worked over
3000 feet in depth, and twelve over 2,700 fecet; the deepest, the
landell’s 180 mine, was down 3,352 feet, and these were all worked on
anticlinal folds.

No operation has yet been carried to any depth, through the
crown of the folds in Nova Scotia, but the important developments
done along the crown of the anticlinal axes at Salmon River, the
Richardson mine, Waverley, Oldham and Mooseland, should be
sufficient to convince the most sceptical, that quartz saddle-reefs
and legs may be found underneath onc another, to even a greater
depth than in Bendigo.

The Montreal-London Gold and Silver Development Co.,
lugely composed of Montreal capitalists, which acquired lately the
Dufferin mine at Salmon River, is at present sinking on the crown of
the anticlinal fold a perpendicular shaft, with cross-cuts and levels,
which has reached a depth of over 300 feet. I am glad to call the
atiention of the meeting to this development, which may be considered
the first important step in the introduction of a new system of mining
and will, no doubt, be the inauguration of a new era of extensive and
i-srmanent deep mining in Nova Scotia.

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

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

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

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

Moreover, on a broad fold, at the surface, important veins are
found only at a certain distance from the anticlinal axis, and within a
limited zone of strata, AB varying between 200 and :,000 feet. That
is to say, quartz veins were formed on a part CD of the fold, where
the combined forces of the lateral and of the downward pressure have
determined the greatest strain and have produced most sliding and
fissures. The outer limit of the zone A, corresponds generally to
a point at which the strata begin to dip at an angle which remains
constant for some distance,

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

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

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

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

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

The thickness of the veins varies considerably. The saddlc reef
deposits are by far the heaviest bodies ; those worked at Salmon River,
Richardson and Mooseland mines attaining fifteen to twenty-five feetin
thickness, and others not operated, at Fifteen-mile Stream, Cameron
dam, &c., are probably larger.
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The veins along the legs of the folds are much smaller, averaging
from four inches to one foot, but often larger.

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

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

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

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

Many of the pay-streaks have been proved very rich and some
have been traced from the surface along a gentle incline for as muchas
1,800 feet, with extraordinary uniformity. In many instances, two or
three pay-streaks have been determined in the same vein lying paraliel
under one another for some distance. This mode of occurrence is
necessarily limited to the portion of that vein situated in the pay-
zone.

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

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

It will then be readily understood, that one individual vein, if it
cannot hold gold in paying quantity to a great depth, may nevertheless,
be sufficiently rich to be worked with profit for a great length along
certain lines parallel with the anticlinal axis ; that a vein barren at the
sutface B may be rich in depth in the pay zone, and that a vein which
does not come to the surface B, may also be found payable on that pay

zone G\

The problem then consists of developing a zone of pay ground or
portions of veins included within certain limits, along a plane G G,
panallel with the axis E F, and that to depths practically unlimited.

This problem will, I am sure, prove interesting to mining engineers,
and it only awaits their skill and knowledge to be put in practical
operation and place the Nova Scota goldfields among the most
productive in the world.

Test of a Two Stage Compressor.

By Mr. JoHN PRESTON, Montreal,
{Paper tead before the March Meetings of the Canadian Mining Institute.)

This test was made at the Caledonia Colliery of the Dominion

Coal Company, Cape Breton, on August 6th, 7th, 1898,
" It was undertaken by the officers and members of the Summer
School in Mining of McGill University, in return for the courtesy shown
them by the Dominion Coal Company. Owing to the number of
simultancous observations necessary, some of the officials kindly gave
their services.

The compressor is of the well known Rand construction of the
horizontal type. It is one of the largest in Canada, and the one which
the Rand Company exhibited at the Chicago Exposition of 1893.

The diameters of the stecam cylinders are 4o and 22 inches, with a
48 inch stroke. The air cylinders are 34 and 22 inches, arranged in
tandem with the steam cylinders, ‘The clearance volume of the air
cylinders is .53 per cent. of the volume swept through by the piston,
which is for the Low Pressure Air cylinder o.133 cubic feet, and for
the High Pressure cylinder o.055 cubic feet.

A very large intercooler consisting of a series of 6-inch pipes is sub-
merged under the floor of the compressor house ; through this the air
passes on its way from the low pressure to the high pressure cylinder.
The purpose of the intercooler is to absorb heat from the air leav-
ing the low pressure cylinder, and to enable it to begin the second stage
of compression at as low a temperature as possible.

The air for the compressor enters through an intake trunk 24 x 30
inches in section, parsing under the floor to the low pressure cylinder,
where it is compressed up to 40 1bs. absolute or 25 1bs, gauge. It then
passes through the intercooler to the high pressure cylinder where it is
compressed up to 95.5 1bs. absolute. 1t is then discharged through an
8.inch pipe to the fan shaft and is used for power underground.

The purposes of the test were : —

1st. To determine the number of pounds of air per min. com-
pressed per effective hurse-power in the air cylinders and hence the
thermal efficiency of the compressor as compared with an ideal com-
pressor.

2nd. To examine the action of the compressor valves.

3rd. To determine the mechanical efficiency, that is, the propor-
tion between the work done in the air cylinders to that in the steam
cylinders.

Also incidentally to determine the rate of transmission of heat
through the cooling surface of the jackets and intercooler. For the
purposes of this test 2 wooden box 14 x 1374 inches, and 12 feet long,
was attached to the discharge pipe. All the air was allowed to pass a
valve and then escaped to the atmosphere.

Near the end of the box next to the discharge pipe was fitted a
fine wire screen 10 break the flow of the air and prevent eddies, which
would otherwise have affected the accuracy of the anemometer observa-
tions. To determine the velocity of discharge, both Anemometers and
Pitot tubes were used. The Anemometer was placed in the open end
of the box and the Pitot tubes in the middle. Unfortunately during
the progress of the first test the Pitot tubes were broken. The results
of the observations taken with them agreed satisfactorily with those
from the Anemometer.

For calculating the weight of the discharged air the humidity of
the air had to be known. This was determined from the rapidity with
which water evaporated in the air, which rapidity, is measured by thc
cooling of a thermometer the bulb of which is kept wet.

Ifthen

t = temperature of the air (dry bulb reading).

t; = wet bulb reading.
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¢, = maximum pressure of water vapor at temperature t,, as taken
from table in Kholrauch Physical Measurements.

b =height of the reading in m. m,
‘The actual pressure e=e¢,—o.0008 b (t—t,).

The aisolute humidity (f) which is the water contained in one

cubic meter of air is
e
f=1.06 ( 1+0.003665 t,)
= 8.9 gms. per cubic meter.
= 0,00538 1bs. per cubic ft.

‘Therefore at this pressure and temperature 1 cubic foot of air=
00651 x 0.00538 = 0.07048 lbs. Barometer readings were taken

before and after the trial and the pressure 14.7 lbs. per square inch,
was found to be practically constant. This method for calculating the
humidity of air is taken from Kholrauch’s Physical Measurements.

The velocity of the air was taken as 3,300 feet per minute, giving a
discharge of 4,427 cubic feet per minute.

The circulating water from the jackets was allowed to run into
barrels and weighed. The temperature of the inlet and outlet water
being measured by thermometers placed in the flowing water.

The pressure of the air in the intermediate cooler and discharge
pipe, and also the steam in the main steam pipe was taken with
Crosby gauges, these gauges being afterwards checked with a standard
test gauge.  Accurate thermometers placed in copper tubes screwed
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into the intercooler near the low pressure air cylinder, and near the
high pressure air cylinder were used for getting the temperature of the
air entering and leaving the intercooler. A thermometer similarly
arranged was placed in the discharge pipe close to the high pressure
eylinder to get the temperature of the discharge air.  Crosby indicators

temperature to the desired pressure and ﬁm\\y discharged at 1he pres.

sure in the main.  Under these conditions the work done in com-

pressing a given amount of air would be the least practicably possible.
T'o get the thermal efficiency from the cards we have—

Area of H. P. Card = 294 Sq.in
were used on each of the four cylinders. The indicator cards taken - Area of L. P. Card = 24.2 “
from them were measured by the system of ordinates, and a mean card Total area of Air Cards = 48.25  *
sheet made from these resulis.  In order 1o oblain mean diagrams Area of Isothermal Card =  34.5 «
representing as nearly as possible the average of those taken during the 12.
trial, each card from the air cylinders was measured, the height of the ‘T'he corrected area of which i§ ——x 34.5=32.2.
different ordinates tabulated, and the average value of cach ordinate 14.7

obrained. From these numbers a mean diagram was constructed for
each cylinder. This mean card was then plotted for both cylinders as
in the figure, the abscissae representng voluntes, and the ordinates
peunds per square inch absolute

In a perfect air compressor the air would be drawn in at atmos-
pheric pressure and compressed  isothermally, that is at constant

So as to compare the two cards from the same pressure—
Efficiency = Area of Isotherrml Card

lotal area of Air Cards.

32. 2
—=07,
25

4 .

Nova Scotia

Gold Yield.

The production of gold in Nova Scotia for the year ended 3oth September, 1893, was increased from 26,570 ounces in 1897 to

31;104 during 1898.

The following returns of ndividual operators have been rcported for m)a\ly up to 3ist December, 1898 —

]
| i Gold Yield Rock Crushed
COMPANY OR OPERATOR | DISTRICT Tt T 2
i I oz. d\vts.! grs. | toms. | ewt. | §
| ! -
| ! |
Oldham Gold Company (Hardu,.n & Taxlor Tributers) . JOldham ....... e e, {. 710 ‘I ...... 8 591 10 10
Bluenose Gold Mining Co., Limited.. .. .. ... Lo Sherbrooke. .. ..oveinin L 3661 ...y 110445 ..., 12
Stuurt-Hardman areas 1G. A, Hirschiield estate, sub-lessees). ... ... y o do L e . S39 13 23 3235 10 12
New Glasgow Gold Mining Co., Itd, ... . .o oo I do ... e e po255 .. oo ool 4
Sutherland Development Co ..., ... e e e e o do S S X 7 17 427 10 11
Crow's Nest Mining Co.... Co e e { do Lol il 161 16 .1 2204 17 7
Touquoy Gold Mimng Co., Tad. e e v e l.\loc:’c River, Caribou........ ... I 28 1 18 1764 [..... 9
Moose River Gold Mining ‘Co., Tad.. e ieeieiiaeee heeeeas ! do el e .. 254 13 to 2703 14 11
*Colonial Mining Co., Td.. ..o ool ool 0 do ... C e 35 8 12 1100 f...... 2
Caribou Gold \lmulg L 1 e Old Carihou........ccovevniniianiee, | o1 1 14 302 {......] o9
L. W. Getchell (formerly l 1k Mining Co. ) .......... do e vedt 34 15 173 feeees d 4
Withrow Mining Associstes. ..., bouth Uanicke... .............. C 1 1622 16 |...... 1672 |...... 12
l‘lnompson K OUirk. ... Lo e e et eeiie e do ...l 57 10 Jeeenns St ... 2
C. P.FE. \hmng Associates. . . ... ... . Ll Mount Uniacke.... .. ....on.s. , 130 14 {ee. ... 184 15 q
Sundry Tributers.. e e e e e do L 15 19 18 ] S N s .
Eeonomy Mininy Co. lprosputom).. Cen i e eeeeen R Isaac's Harbor, Stormont......... ... "145 ‘ 3 Jeeenn. 229 {...... 7
Hopewell Mining Co. ..o il civiien i e ... Conntry Harbor, Stormont .......... : 1 ..., 12 48 ... 2
Richardson Gold \Immg Co., Lad. e e e Upper Seal 1 arbor, Stormont .... ..; 2478 , 5 Joeene. 24121 ... 12
Madstock Gold Mining Co , 144 Forest Hill, Stormont. .............. ] 2167 . 8 |...... 3617 ......| 12
McConnell Mining ASSOCIANES . ovieeie et . do reeeei e ., 620 1 o7 L..L.. 954 f...-.. 10
Griffin Gold Mining Co., Ltd. tTests) . CIsanc's Harbor. .. .ov i oiennnons, - 10 R N 1go |..... d 4
North Star Mine . .. coeivrr 0 ettt et eeeieeneeieaans e do (west side)........ cet S 1 |...... 15 {ooeen 1
Hurricane Point Gold \Immg Ce., TAd. . Hurricane Point, Stormont. ... ... 1 1932 . 11 |...... 3025 l...... 12
Tudor Gold Mining Co. ( Tributers) .. eeo.e.s SMWaverley. e I 357 2 23 g2 |..... 9
Old I'rovincial Gold Mining Co..  ...... .0 ..., oo e waRilag. .| 262 1S ... 202 |...... 7
Brookfield Mining Co., Ltd. e ieeeieeiee e Brookfield........ ... ... ool 2659 4.l foz0 N
Eben N Higley (sub-lesseed . 0 Lo coeiiiiiiiiiiiiaen ceeen chfrc“ ........................... . 3 17 57 [ eve-- 2
New Egerton Gold \hnm;, Co, lad, ... D MileStream . . . L L. 558 12 ... 2470 }...... 6
Mortared .. ... . . e eeeee e e e e do i i 4 TR BRI PO 201bs.t......
Napier Mine. . ... L L AVine Harbor .. .............. SN 207 S 17 963 f......| 12
Essex Mine...... .. ... ... . e e e e Tangier ... ... o ceeiaes 1108 12 ..., 885 {-..... 5
Ardington Gold Mine Associates .. ... ... . oL ocol o \Iooscl'm(l Tangier....... ....... 83 12 |...... 75 [oeeee- 3
Townsenmd Mine (Tests) o oo ool ool i 'I,:mruxccto“ Neeenn.. e e 91 19 12 91 10 |......
George J. Hiseler ... . ... . .o L 'Gold River . 16 10 4 94 17 5
T.N. Baker .. ... e e e e e e O T L T 564 2 21 116 16 12
. Sundry Tributers ... ... ... e e e \Ionmgu feerer iieesaeraens 177 { 9 12 41t |..... J 10
Goldun(vroup\lhmngLo ............ e ieieeseie e ll ol e 177 | 14 foeeeo] 335 Jeoees. 2
Cashan-Hines Mine . ... ... .. -il.ei sx BCes o et ieeanas 72 ' 1 "
poigs Silver ..ol 991 i3 } seeel 3869 L. 12
Cogrswell Mine........... C e e e eee eeeeee ceeees Hake Catcha,.ooooieeiiiiii 239 1 9 7 232 10 &
John H. Anderson ........ e do et ieieaae, 238 S . 360 1 Kt
Walton & Britton {sub-lessees of }\(.mpl\lllc Gold \hnmg Co....... Il\cmpl\xllc .................. e 65 19 1. ... 158 L.... 7
A, P. McQuarric. C e e e . veveserievsens. ICountry Harbor, Stornomt .......... 26 12 14 140 feeeens 1
john Yorston...... . .. . PR veees.{Ecum Seccum ....... Ceeeriaenanaaian 59 15 feeee.. 176 [...... <
. Parker Dmlxgl-w. Mine, THBUEIS .. .. vr cevieieieeiienn v ?hln;,'x ]lhrrcns ...... Ceereeeeiaenas o 1143 feeeeod]e ot 750 10 5
Owen Gold Mining Co. . . . ....... eheeet eeeniaiienneeaiiees HLCIPSIEALE votivtiiiiiiiirre s 547 10 .
¥ P Silver.......... 77 io } 57 4 s
Consolidated Gold Lake Mining Co. ..o iiiieiiiiiieanens i'scn gy lake ..ol caee 50 feeeenifeo-nn 204 |......] =
Rrignell, Bent & Rhodes (Tests) . ........ e tiiivesseisesess . |Pleasuant River Barrens.......... eees 7 S R 9 N
Silver... ...... 3 10 {y°° 99 feer- ol d
Total fiscal {c“r 31,104 0z, . ] 23255 2 11 | 78743 12 |eeenes
Total calendar ycar so far reported 1= Silver . .iieeee.. 172 N TN FOURIRIN N PN

AT/
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To find the number of British thermal units lost on the cooling
surface of‘the inter-cooler we may check the air delivered per minute
through the low pressure cylinder.

‘I'he volume compressed is only 24.3 cu. ft. on account of the air
left in the clearance space and therefore the weight =

13.5 401
x ——=1.53 lbs. per stroke.

14.7 541
Or 1.53 x 130= 199 lbs, per min,
We have then 199 lbs. of air cooled from 280° F. to 145° F. that
135 T
‘The B. I’ U, per minute =199 x 0.2377 % 135=06380.
‘The number of square feet of cooling surface of inter-cooler is 542.
Therefore B, °I. U. lost per minute per square foot of surface is
6380

24.3%x0.0807 x

=11.7
545
On analysts of the mean card it is seen that—

(1) By increasing the flow of water through the low pressure
jacket, the compression curve may be made to come nearer the iso-
thermal.

(2) That the cooling of the air in the inter-cooler is not enough
to start the second stage of the compression at a point sufficiently near
the isothermal curve to give good results.

(3) ‘T'hat the discharge valves stick, or do not open early enough,
thus allowing the pressure in the cylinder to rise considerably above
the reservoir pressure and increasing the amount of work to be done
by the compressor.

(4) That the low pressure suction valses are not opening suffi-
ciently, this is shown by the fact that the pressure in the low pressure
cylinder during the suction stroke is more than two pounds below that
of the atmosphere

AVERAGE RESULTS OF AIR COMPRESSOR TRIALS.

1. Datcoftrial coviiivciiiiiniiiiinenannns August 6th, 7th, 1898.
2, COMPIESSOT ceev . evvivvanensoasasssasan.. Rand Two Stage.
Condition 0f test . vviveerienrniieninienann .. Ordinary working,
Dia. and stroke of air cylindess ....oveviiaee. 337 x 48" and 227 x 48",
" “  of steam cylinders ....... . 40" x 48" and 22" x 4¥".
Dia. of air piston rods...ooveeeninnanes .o . K. P.=3.860", L. P, 3.8;.
¢ of steam ¢ ¢ ... Cereeeraeas eesse. HoP.=3.86" L. P, 3.87"
Steam pipe pressure hy gauge......... «... 1001bs.
M. L P 1P, steam cylinders..........eoo. 40010 ths, square inch.
M ED,L P ¢ Y e eereees 19.08 lbs. square inch.
Barometric pressusre ..ooovn ciiiiiiiian «ee. 20.94 = 14.7 lbs, per squate inch.
Air pressuge in intercooler....o.iieiieaa.., . 25 lbs. gauge.
¢ indischarge pipe .. .oeiiiaa.L, 80.9 Ibs, reduced to atmospheric

at end of pipe.

MOECP, L. P air cylil‘ldtrs cessecs soeeneaes 10,79 Ths, per square inch.

MOE PGP 7 ceenes 4787 %0 0w
Mean revolutions per minule. seveer vveen e 65 ¢« s L
L 1. ., I1. I, steam cylinder...... reseaens .. 220 40 & s “
1)L P, L. P, steam cylinder ..... ..... veea. 208.4 ¢ s (L
Tounl L H, % steam. .. ......... eetteannas . 4884 ¢ o e
LU, LD aircylinder.oaoioeenaa.... eeee 246,85 ¢ ¢ e .
L 1. ., H. P, air cylinder......... ceescacess 197.6 ¢ 4 . L
Totalair L H. Poooiiieiiioaiee cieereees 444. ¢4 o s
Clearance Vol. L.P. air cylinder, fraction of piston

displacement .. ....iiiieee. ceiieasese.. =.00§53=0.133 cubic feet.
Clearance Vol. I11.P. air cylinder, fraction of piston

displacement ..., . ...iiiiiiea.. teeerie.. =.0053=0.055 cubic feet.
Piston displacement L. I airo.ooooe.. «.e. . 25.14 cubic feet.

Piston displacement 1. Poair. .. ...oooel ool
Volume of Intercooler e easees
Coaling sutface Intercooler.. .. .un.en 545 square fect,

Couling surface of L. P. jacket ... . 60.29 square feet,
Cooling surface of H. P jacket ............... 37.09 square feet.

10.51 cubic feet.
. 73.6 cubic feet.

ceeseccssse

Aur leaving Ihs, perminute.....oieiiiiiatn, 199,
Rice in temperature L. P. jacket water.......... 4.96° F.
Flawin Ibs, per minute covvees covnnen ve ee. 186.1.

Rive in temperature H. . jacket water ........ §.3°F.
Flowin Ihs, per minute coviveeiiieiranieasens
Aur temperature leaving L. D cylinder......... 268.8° F.
Air temperature entering 11, P. cylinder... 145.4° F,
Au temperature leaving H. . cylinder........ 658 F.
Tanperature of air at suctionss .o oo ceevvennn.. 728.7°FL

T aperature of airat wet butb oo vveenn i, 65.8° ¥. .
WL, actually expended per 1b. of air compressed. 78 : 8oo ft. lbs,
W.. expended if comp, Isothermally.... ...... 52,800 ft. lbs. per1b.

I . U. persq. ft. per min, in L. P. jacket.... 15.

B 1. U. persq. ft. per min. in Intercooler .... 11.7.
B T U. per sq. ft. per min. in H. P. jacket.... 25.47.
Koo Nir 1 HL P teeeenes 0.9003

. Steam I, I P, rremnrenremeres ’
Liiy. compd. with Isothermal Exp. ............ 67 percent.

COMPANIES.

The Scottish Colonial Gold Felds, Limited. —The following is excerpted
from the annual report of the Company under date of 220d February, 1899 :

While the Directors regret that the estimates furnished 10 them in regard to the
profits to he expected fromn the Idaho mine during the past year have nut been
tealized, they are glad to inform the sharcholders that the latest teturns received
indicate that their confidence in the value of the property has not been misplaced.
In the spring of 1898 it became evident that the estimated returns were not to be
rclied upon, and, in view of Mr. McPherson’s return to this country on personal
business, the Directors considered it expedient to appoint as their manager one who
had a technical knowledge of silver-lead wining.  Mr. 1. 1. Kendall was offered the
appointment, which he accepted, and he 2t ence proceeded to the mines, which
wete then being managed by Mr. Hughes, the owner of an interest in the Idaho, St.
John, tligh Ore and Continental claims, during the absence in England of Mr.
McPherson,  Mr. Hughes declined to accept the Company’s nominee as manager of
the whole of the properties, and a dual managen.ent was thus constituted.  Mr.
Kendall advised the Directors that My. 1lughes was within his legal sights, aud
suggested one of the three following courses: (1) ‘That My, Hughes’ mterests should
be acquired b{' the Company ; (2) That Mr. Hughes should acquire the Company’s
interests in those propertics in which he already owned a shates or, (3) the
amalgamation of the propetties by an exchange of interests.  Mr. Kendall further
advised that in the event of the third proposal being agreed on, Mr. Hughes should
be appointed manager of the combined properties, and in that event he intimated
his willingness to resign,

A deputation of Directors accordingly proceeded to British Columbia, and, afier
careful investigation of the whole circumstances which had conduced to the difticul.
ties of the situation, ncgotiations were entered into with M., lughes.  The
Directors are pleased to state that, as a result of these negotiations, Mr. Hughes
consented to a consolidation of the propesties on terms which they consider most
favorable to the Company, and by this arrangement all questions as to the conflicting
interests of parties were satisfactorily settled.

The Directors have pleasure in acknowledging the service of the members of the
Board who successfully carried through a transaction which required careful and
delicate handling.

Since the consolidation, Mr. Hughes has acted as manager, and has given
cvidence of his fitness for the post, both by the substantial and satisfactory returns he
has made, and by the amount of development work he has carried out.  Toward the
end of December a snow slide carried away a section of the tramway, which
temporarily suspended the shipment of ore, but later advices report that shipping has
been resumed. By the erection of an acrial tramway, which is at present contem-
plated, all dificultics in this direction would be obviated, and the cost of handling
the ore would be materially lessened.  During last year the concentrator has heen
altered and improved, new ore-bins and aaditional camp buildings have been
erected, and large sums have been expended on developments and permanent
improvements, which have been paid out of the revenue.  The properties, which
now cxtend to §54.23 acres, are highly mineralised, and the Idaho Mine at present
holds the position of the second largest producer in the Slocan district.

The names and neasurements of the claims are as follows :

Idabo . ............... 0 24acres Victory........ .. tieeee  14.50acrcs
St. John..., ....... 51.29 * EET Ceeaieaes 32.74 *
Cumberland ... ... eeaes 32.74 ¢ Eastern. ... ceeuen . 24.40 *¢
AlaMo civeiiiinnne enes 33.12 & Hampton ......... eenes 19.46 ¢
Ivy Leaf  ........... 7-33 ** Thistle..oovenn.... ceeans o0 ¢
Twin Lakes... ......... 36.23 * HighOre......... ..... 8.00 *
Continenaal . .......000,0 32,13 0% Tmmwayl
Edinburgh  (formerly the Cedar 15C.00
Morning ..... veservess 35.00 ¢ Current J """"" aeee 15C.
Clarence.o... «vcveeenss 25.17 ““ Detroit

ceeeees 540.35

Notrrk.—In addition, the Mazeppa claim (13.90 acres) adjnining the Idaho, has
been recently purchased, as, in the course of development, Mr. Hughes discovered
that one of the veins of vre was running in the dircction of that claim, and would
in all probability pass into it.

The recent satisfactory returns more than justify the expenditure on the
properties, to the future success of which the Directors look forward with entire
confidence.

The Pritish Columbian books were closed on 3oth September, when the con-
solidation of the propesties tuck place, and the Company’s auditors in Edinburgh
have considered it incorrect to treat as profit the remittances received {rom British
Columbia since Mr. Stein’s audit. Accordingly the sum of £4272, 6s. 6d., which
has come to hand since that date, does not appear in the Profit and Loss Account,
the balance at the credit of which is £201, 18s. 2d.

As will be seen from the Balance Sheet, the contingent liability for calls on
shares held in other companies has been lessened by £670t, 5s.

Total aCreage. vevver vocvne coviereannrocens..

Sunshine, Limited.—The following is excerpted from the Report to the share-
holders submitted on 2nd December, covering a period of 15 months from the date of
the incorporation of the company : —** It will be seen that the revenue accounts
showed profit balance of £673 9s. od. This profit is over and above the whale cost
mining for 15 months, including all cost of the development of the mine, none of
which has been charged to capital, and is substantially the result of eight month’s
production, ending on 28th April, 1898. At this date the Directors determined tem-
porarily to confine themsclves to pure development, leaving all ore in place pending
the completion of the new tunnc). There would otherwise be no difficulty in pro-
ducing during the last three months ore, the clear profit of which would have been
ample to pay the 10 per cent. dividend on the preference shares issued. Smelter
returns show that 650 tons, 1,385 lbs., gave 2 net yield of $68,134.57 from the
¢ Silver Cup’ mine,

Lillooet, Fraser River and Cariboo Gold Fields, Limited.—Excerpt from
Director’s Report submitted on 15th December last :—** The statement of income
and expenditure for the year shows a debit balance of £3,387 2s. 10d., of this sum
£848 4s. 10d. represénts abnormal expenditure in connection with the enquiry and
reorganisation, lcaving £2,538 18s. as the year’s expenditure in excess of income,
This sum of £2,538 18s. may be considered as being in reality still further reduced
by the balance at the credit of income and expenditute account of the Sunshine,
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Limited, in which your company holds a large interest. The invested funds of the
cowmpany immediately realizable, together with cash in hand, amounts to about
£50,000,  No fresh claims or mining properties have been acquired during the year.
During the past year sume little work has been done on the company’s propertics in
the Lillooet and Boundary Creck districts, and the nccessary expenditure has been
incwired to hold the claims retained in the Trail Creek and Kamloops District.”

Smuggler Gold Mining and Millin% Company, Limited.—At the last
seneral mecting of shareholders it was decided to increase the capital of the company
1y an addition of 200,000 shares at a par value of $1.00, 100,000 shares of the new

stack to be offered to the sharehiolders at 6 cents per share. The omune has been

equipped with a 20 stamp battery and other plant,

British Columbia Gold Fields. ~An esteaordinary general meeting of the
holders of the Deferred shares in the London and Brtish Columbia Goldfields,
Limited, was beid ai Cannon Street Hotel, E.C., Mro Oliver Wethered presiding,
for the purpose of considering and, if thought fit, passing the following resolution :
** That the draft of an intended agreement proposed to be made between the London
and British Columbia Goldfields, Limited, and its liquidator of the one part angd a
new company, intended to be incorporated and to be called the London and British
Columbia Goldfields, Limited, of the other part, and the draft memorandum and
articles of association of the said intended new company having been respectively
submitted to the meeting, and identified by the signature of the chairman of the said
meeting, this meeting herehy gives on behalf of all the holders of Deferred shares of
the company its consent 1o the following variation or abrogation of the tigh.s of the
deferred shares in the winding-up of the company--namely, that in case the company
be wound up and reconstructed upon the terms of the said intended agreement the
holders of the shares of the company shall be entitled to the following rights in heu
of thew present rights, that is to say: Every holder of deferred shares shall Le
entitled to 10 shares of £1 each, credited as fully paid in the capital of the new com-
pany, in respect of each deferred share held by him, and every holder of ordinary
shares shall be entitled to one fully-paid share of £1, credited as fully paid in the
capital of the said uew company, in respect of each ordinary share held by him.”

‘The Chairman said : —You will have gathered from the circulars- -or, more par-
ticularly, the last circular—that it is necessary 1o hold three meetings to carry out the
proposed arangements, the first being that of the deferred sharcholders. 1 should
like very briclly to remind you that these meetings are catled as a consequence of the
unanimous eapression of opinion made in this building when we held our ordinary
meeting. I then asked for an informal vote, as some sharcholders thought it would
be very desirable to convert the defurred shares ; and, that vote betng unamimous, I,
on behalf of the directors, gave a pledge that we would e¢ndeavour to carry out the
wishes expressed, provided they could he carried out on what we considered to be
vquitable terms.  To avoid unnecessary eapense as a preliminary course, we invited
representative shareholders of both classes—Uby representative I mean holders of large
numbers of shares  to attend mectings, at which we obtamed expressions of opimon
which jusiified us, and, in fact, compelled us, to call these meetings to.day. The
basis agreed upon by the holders of the wajutity of the deferred shares 1s that sisteen
shares in the new company should be given for each deferred share,  Somie of those
who were present at the informal meeting 1 have mentioned thought the proportion
of twenty to one would Lie a reasonable figure, while others thought twemy-five to
one ; but ultimately we got the holders of the great majonty of the sharesto agree, as
I have said, to sisteen to one, and I hope we shall unanmmously decide to-day, as
deferred sharcholders, to cunvert un that basss. I do not think 1 need wrouble you
with any more remarks on the subject, and therefore I will move the resolution which
you have heard read § but before putting it to the mecting 1 shall be pleased to
answer any question you may desire to ash.

Mr. Popkiss seconded the mouon.

The Chairman added that the memorandum and arucles of association of the
new company, as well as the agreement referred to in the resolution, were on the
table for the inspection of shareholders. .

Mr. A, J. Shepherd asked whether it was teally necessary to go into liquidation
in order that the proposed arrangement should he carried out.

The Chairman: Yes, we were advised by our solicitor and, in addition, by Mr.
Buckley, who, I suppose, is the greatest living authority on company law, that it is
the only practicable way, There are other ways, but they are very cumbersome.
The present arrangement involved a little expense, but it is very desirable that this
course should be taken.

The motion was carrisd unanimously.

A meeting of the ordinary shareliolders was then held.

The Chairman proposed a resulution in sinnlar terms to that passed at the weet-
ing of defersed sharcholders.

Mr. Popkiss seconded the resolution.

The resolution was carricd unanimously.

An extraordinary genceal meeting of the company was afterwards held, at which
the Chairman proposed the following tesolutions, viz. s (1} ¢ Thatit is desirable to
reconstrurt the company, and, accordingly, that the company be wound up velun-
tarily, and that Mr. E R. Tasman be, and he is hereby, appointed liquidator ¢ the
purposes of such winding up.” (2) * That the said liquidator be, and he is hereby,
authorised to consent to the registration with a memorandum and articles of associa-
tion in the form of the draft submi ted to this mecting, and identificd by the signa-
ture of the chairman of the said meeting.” {3) ¢ That the draft agreement submitted
to this meeting and expressed to be made between this company and ats hquidator of
the onc part, and the new company of the other part, and identified by the signature
of the chairman, be, and the same is hereby, approved, and that the said liquidator
be, and he is hereby, authorised, pursuant to the powers conlerred by Scction 161 of
the Companies Act, 1862, and the atticles of the company, or some of such
powers, to enter into an agreement with such new company when incorporated in the
terms of the said draft, and to carry the same into effect, with such (if any) modifica-
tions as he may think expedient.”

Mr. Popkiss also seconded these resolutions, which were agreed to.

The procecdings then terminated.

Payne Consolidated Mining Company, Limited.—Application is being
made fot new charter by this Company under B. C. Statutes, Under the reorganiza-
tion each share will carry with it a bonus of one share, and the remaining 500,000,
the capital being $2,500,000, will remain in the treasury. The directars of the
reorganized company will be Messts. W. L. Hoge, hanker, of Anaconda, Montana ;
A. W, McCune, owner of the Salt Lake City Street Railway System; F. L.
Sargent, also of Anaconda; James Rose, Hon. L. J. Forget, Wm. Hanson, Col. F.
C. Henshaw and Clarence J. McCuaig, the last five being the Canadian_members of
the board. It appears likely that the presidency of the Payne will be offered to Mr.

W. L. Hoge, who has hitherto managed the affairs of the mines with so much
success. Kecent advices show that the shipments from the Payne from the fitst of
the year to March t4th, had reached 2,388 tons, with an average of $52 per ton,
after deducting charges for freight and treatment as well as duty.  “This nets $125,000,
or about $50,000 a month, Mr. C. H. Hand, the chief manager of the Payne
Consalidated, also reports the showings in the different levels to be of the most
satisfactory kind, and such as to warrant the belief that Montrealers now control one
of the richets propenty in British Columbia,

Dominion Iron and Steel Company, Limited. - This is the new company
which proposes te engage extensively in iron manufacture in Cape Breton and for the
incorporation of which a Bill is now before the Legislature of Nova Scotia,  The
Provisional Directors are H. M. Whitney, Boston ; Henry Dimock, New York, and
Messts, B. F, Pearson, A, Paget and W, B, Ross, Halifax,  The capital stock of the
Company is $10,000,000 in shares of $100.00 cach, with power to increase .
$20,000,000.

Mikado Gold Mining Co. —Result for February :  Mill ran 22 days, crushed
893 tons, producing 316 onnces of gold.  Cyanide treated, 387 tons, yiclding 100
ounces of bullion.

Whitewater Mines, Limited.—Cable to head office under date March gih,
repons s Dunng Febsuary 2,443 tons have been nalled, producing 276 tons con
centrates 3 have shipped 285 tons. Returns from the smelter on 242 tons amount to
$12,500.  Appiopriate proits on momh’s working is $4,230; does not include 15
tons of carbonates, $281.

Canadian Goldfields Syndicate.—The sccond annual meeting of the share
holders of the Canadhan Goldhelds Syndicate, Linnted, was held recently at Queen's
Hotel, Toronto. The President, Dr. R, J. Wilson, occupied the chair. The
wanaging director, Mr. J. C. Drewry, of Rossland was also present, and a large
number of shoreholders. ~ Mr. J. € Drewry presented the directors’ report for the
year, giving a detailed account of the woik which had been done on the company's
properties during 1898, ‘The most important feature of the report referred to the
development which had taken place on the 350-ft. level of Sunset No. 2. A good
pay ore chute has been opened up on tins level for 200 fi. 3 and work was being
pushed from a cross.cut trom the 350-fi. level of No. 1 vein to a point under the
discovery shaft on the discovery vein, which lies 320 ft. south of No. 1. A strong
stringer of good ore had been disclosed on the surface just north of the discovery
shaft. ‘The stninger was intersected by a cross-cut last Sunday week at a depth of
400 ft., and there proved to be 3 ft. mn wadth of solid ore, averaging $14 per ton in
gold alone. This cross-cut has yet to be driven about 30 ft. to reach the discovery
ledgze.  On the surface the discovery ledge carried very high-grade ore, the samples
assaymng from $50.90 1o $91.30 per ton. It is expected that this ledge will show a
large ore chute when intersected by the cross-ent.  All of the company’s properties
are fully pad for and Crown granted.  Development work is progressing day and
aight, with most encouraging results.  Two trial shipments of ore were made ta the
Trail smelter for the purpose of finding out the actual value of the ore in com
mercial quantities,  The smelter retuens were $19 9o per ton, which shows, it was
clanued, that Sunset ore 1s of equally good grade with that of any of the now famons
dividend.paying properuses’in the Rosstand camp.  Under the company’s charter
three of the directors retire each year, but are again eligible for office. This year
the reuang directors were Dr. R, J. Wilson, §. K. Kerr, Q.C,, and Albert Mc-
Garvey., They were re-elected to the board, which now consists of these three and
Thomas Wolson, Alex. Pridham, John . Graham, Sidney P. Wilson, Robert
Davidson, W, A. Charlion, M %P, and J. C. Drewry. At a meeting of the board
of directors, which was held subscquently to the meeting of shareholders, Dr. R. ],
Wilson was re-clected president, Alex. Pridham vice-president, and ]. C. Drewry
wanaging director.  The directors announced that ample funds have been provided
to carry on active development work, not only on the 350 ft. level but also to con-
tinue the man shaft down to the 500 ft. level, and open up the rich ore shute, which
is considered to be already proved in the upper workings.

Canada Mining and Metallurgical Co., Limited.—This is a new com
pany which secks incorporation by act of the Dominion Parliament with a capital of
$5,000,000 in 50,000 shares of $100, to carry on operations, it is understood, princi-
pally in the Sudbuy nickel and copper district, where work is now being carried on
The provisional directorsare to be Rubert M. Thompson, New York ; John J. Thomp
son, Bayonne, N. ]. ; J. R. Wilson, Montreal ;5 C. C. Colby, Stanstcad, Que. ; R
G. Leckie, Truro, N.S.

Hall Mines, Limited.—For the four wecks ending 6th March, 2,458 tons of
ore were smelted, yiclding 54 tons copper and 36,890 ors. silver.

Standard Mining and Reduction Company.—This company has beea
incorporated under the laws of Maine, by Worcester, Mass., people to work the
MacNaughton niine at East Rawdon, Nova Scotia.  The capital stock is $500,000,
and headquarters are in Waorcester.  Archibald G. MacDanald, a Nevada mining
man, is president of the company ; Wilber W, Hobbs, of \Worcester, trcasurer; John
I1. Johnson, vice.president 3 Matt. W. Alderson, the cyanide expert, is_consulting
cngineer.  The prospecius of the company states that the property consists of 371
nimng areas, compnising 310 acres, situated about 40 miles north of Halifax. Th.
buildings nclude a 23 stamp mill.  Some of the ore is in arsenical pyrites, and
part of the new equipment of the mine will be a cyanide or other plant to recover the
values from the tailings remaining from former dperations.

Nova Scotia Steel Company.—It is reported that an arrangement has
been concluded with H. M. Whitney, of the Dominivn Coal Company, bv
which the large iron ore areas owned by the Nova Scotia Company on Belle Isle, in
Conception Bay, pass into his control. It is estimated that the total deposit of
ore is 50,000,000. The property will be equipped with modern machinery, and
according to report a large furnace will he erected near the mines of the Dominicn
Coal Company, at Cape Bretdn.

British Pacific Gold Property Company, lLimited.—This company wir*
$5,000,000 capital, has licen organized to develop claims, amongst them the Yorl
Group, containing budics of gold-learing sulphide ores, near the mouth of Bear River
on Vancouver Istand.  The company also owns claims in other parts of Vancouver
Island and in Yale and East Kootenay Districts of British Columbia, Some of these
claims carry bodies of pyritic copper-gold ores, while others carry galena, with silvee
and gold. The principal office 1s in Victoria. The officers are ¢ Fresident, Alex. J.
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Mcl.ellan ; vice-president, R. T. Williams ; directors, T. R, MclInnes, Victoria; W.
1l B. Aikins, Toronto; D. Lowrey, Brantford ; B, M. Britton, Kingston ; Geo.
tillies, Gananoque ; Frank Dowler, Guelph; A. T. Watt, Esq., Frank Hall, Esq.,
Moses McGregor, Chas, tHayward, Lawrence Goodacre, James Muirhead, R.
Erskine, E. A. Morris and Geo. Powell, of Victoria, and A. B. Erskine, of Van.
couver 3 consulting mining engincer, W M. Brewer, Victaria,

British Columbia Copper Company, Limited.—The oflicers of this com-
pany inform ns that the company was incorporated in March, 1898, under the laws
of the State of West Virginin, and registered in April, 1898, under the Companies’
Act, 1897, of British Columbia, as required for foreign corporations doing business in
that Province.  The capital stock is $1,000,000, in 200,000 shares of $5 each, which
have been issued, and are non-assessable, “The property owned is the Mother Lade,
Ofispring I'ractional and Primrose mineral claims, situated in Deadwood Camp, near
the town of Greenwood, B.C., about 7 miles north of the boundary Iine.  The ditec-
tors are Paul Babeock, €. E. Laidlaw, . L. Horton, I\ L. Underwood and J. k.
‘Lichenor.  ‘The board will organize in a few days.  Messts. Laidlaw & Co., No. 14
Wall street, New York, ase registrars of the stock, and Frederic Keffer, of Anaconda,
L C., is manager of the property and the company’s agent and attorney in that
Province.

The development work consists of numerous shafts and cuts along the ledge for
over 1,000 ft., and a tunnel across the ledge at a depth of about 100 1., which shows
the vein to be 185 ft. wide.  From this tunnel a wirze was sunk 100 ft in depth and
a crosscut run from foot of same about 70 ft. to the hanging wall and 12 ft. toward
the footwall, which shows over 6o ft. of pay ore.  This work was all done for pros-
pecting purposes and was stopped by water. It proved to the satisfaction of the
managers, however, that they had a large mine, and they immediately installed a
wotking plant, consisting of engines, boilers, hoist, 10-drill air compressors and
electric machinery suitable for sinking toa depth of 1,000 ft. At a point 550 ft.
distant from these workings they are now sinking a new working shaft 8 by 12 ft.,
which has reached a depth of 220 ft., the last 70 ft. Lang in pay ore, averaging from
5 to 6 per cent. copper and $6 to $8 in gold. At 200 ft. they are cutiing out a
station, preparatory to crosscutting, A drift run at this depth on the vein will be
170 ft. deeper than the old workings above described when it reaches 4 point under
them.  The company had in the treasury January 31st, $20,000 cash, after allowing
for all unpaid accounts, and in addition a Jarge amount of wreasury stock for sale to
meet the future development of the propesty and its equipment with a reduction and
smelting plant.  The Canadian Pacific Railway has surveyed its Crows' Nest Pass
line 10 within 200 ft. of the propenty, and the vice-president of that company states
“ml the 1oad will be completed to Greenwood, about 3 miles from the mine, within
9o days.

Lightning Creek Gold Gravels and Drainage Company, Limited.—At
the meeting at Asheroft, on February 61h, James Reid, C. H. Unverzagt and H. W,
Muore were elected trustees.  Senatur Reid, succeeding Dr. Reynolds, was elecied
president 3 Charles H. Unverzagt, vice-president ; 1. W. Moore, secretary and
treasurer, and O. Harvey, auditor.  The repurt of the work of construcuing the drain
runnel on Lightning Creek shows sume 1,600 ft. completed and that the work was
heing pushed with three shafts.  In addition, a shaft is being sunk some distance
ahead of and in line with the 1unnel, which will drain the bench and assist in deter-
mining the depth of the old channel and its exact location.  The report showed the
company free from debt and in condition to complete the preliminary work of drain-
age and prospecting.

Gold Quartz Mining Company.—At the mecting of this company on Feb.
14th, the old board was unanimously re-elected, as follows : President, J. M. Stacbler,
ex-Mayor and President Board of Trade, Berlin; 1st vice-president, J. Tolmue,
M P., manager Ontario Peoples’ Salt Co., Kincardine ; 2nd vice.president, William
Dynes, ex-M. L. A. Dufferin County, Shelbourne; treasurer, \Villam Maguire,
wmerchant, Toronto ; manager and secretary, E. . Hillborn, president Ontatio
Peoples' Salt Co., Toronto.  Directors—J. Curry, financial broker, Toronto ; S. M.
Hay, M.D., surgeon Western Hospital, Toronto; W. I'. Page, manager Sun Savings
and Loan, Toronto ; auditor, . Parmly.

The report of the manager on the work on their Tache property was most
satisfactory to the meeting.

Four assays have been made from the quartz at a depth of 14 feet, showing the
following results : $64.20, $84, $93.60, and $100.80 per ton.  The vein materials is
3 mixture of sugar quartz, blue schist and hornblend, all heavily charged with mineral,
the mineral increasing with every sink that is taken ont.  The vein is scven feet in
width at the surface with clearly defined walls, the north wall sinking perpendicularly,
while the south wall dips at an angle of some 15 degrees, causing the vein to widen.

Since Mr. Hillborn returned to Toronto, the sale of the stock has increased
rapidly, and since 31st of December has realised some $4,500, leaving the company
with no labilities, and a net surplus of about $5,000 1o its credit, which, together
with 40,000 shares set apart for the London market, and now practically closed, will
raise the surplus to some $9,000.

According to the report the company is out of debt with valid assets of aver
$85,000, added to n cash surplus of $9,000, and an untouched reserve of one and «
half millions of treasury stock.

Economy Gold Mining Company.—This Cumpany is operating the Skunk's
1% n mine, Isaac’s Harbor, N.S. Latest returns show yields of 106 and 160 ounces.

Dominion Coal Company, Limited.—The fullowing are the shipments by
months for the past three years :—

1898. 1897. 1886.

March . . et deiestaieese. 26,900 24,000 9,171
April. ..., Cerreeaseaes [N vees 23,500 32,000 30,315
May oiiiiieann e e Ceeeseeenen . 124,930 105,000 112,544
lune © o easiesees seeees senn . 158,500 145,000 152,400
Taly coviivannnns teeecressessnonss  .... 175,400 173,100 168,839
August . ...... © eietiiaceieens seses 168, 179,000 149,532
September ... . et s eieseneans .. 163,200 161,600 149,367
etober vLiee e ceee v.e... 140,000 150,100 131,541
“\ovember ........ re teaeees vee . 67,900 70,000 63,089
ecember ool teee seeeeann e oo 37.398 50,000 47,001
fanuary co.oiiiiiie ce deens eess 374300 22,800 29,758
tebroary ... ...l ceen 37,000 14,900 24,200

Totals Cereerieierinaeans .. .o 3,157,827 1,107,500 1,068,029

Richardson Gold Mining Company.—This Company's mill at Isaac’s Har-
bor, N.S., which has been shnt down for tepairs, started up again last month, the
yield being reported at 307 ounces.

Cape Breton Copper Co., Limited—The management informs us the capital
stock is in 200,000 shares of which 105,000 are in the treasury. It is proposed to
underwrite this treasury stock for $10 per share, the par value, and offer it to the
public an that basis, the proceeds to be used in developing the property and building
a smelter, so that eventually 600 tons of 434 per cent. copper ore can be made into
matte daily. At present work at the mine is limited to repairs at the shaft and
about the wmachinery. The company expects, when started, to handle 100 tons of
ote daily at first.

Al —

Foley Gold Mining Company. —This Western Ontario company is bemy re-
organized and work on the mine is expected to be resumed in May.

Golden Star Mining & Exploration Company of Oantario, Limited. —
The first clean up of this Company was 49% Ibs. of bullion worth $9,300;
the second clean up January 1st, 1899, was $6,794 in bullion and $3,000
{estimated. in concentrates).  Since january 1st, no clean-up has been shipped, but
the superintendent reports a production of $3.000 per week in hullion,  After some
additions now being riade to the plant have been put in, it is estimated the produc-
tion will be at least $5,000. The present 10 stamp battery is to be increased to 30
stamps. At the gencral meeting of the company on 25th fanuary last, Messrs 1Hail
and Hughes and Associates, consented to permit a sufficient amount of the output of
the minc to b set aside to declare a dividend of one per cent. on the par value of the
stock and the management confidently expect that such dividend will be repeated at
intervals of 60 days at least, until these gentlemen have been reimbursed on their
contract, thercafter a monthly dividend will be paid for such an amount as will take
up the entire amount of the earnings of the mine,

LAKE OF THE WOODS.

The past month has been marked by a renewed activity in mining matters,
resuhiing of course in a more optimistic feeling un the pan of thuse interested 1n mines
and mining. This fluctuating condition of the estimation in which our mineral wealth
is held appears to be chronic with us, and is largely due to our being dependent so
wuch upon outside peaple fur the development of our mining prospects. At present
there appears to be strong feeling, supported by considerable evidence, that dunng
the connng summer, our district in commun with other parts of minerat Ontario, 1s 10
receive a large share of attention from outside capitalists interested in gold mming.
In the meantinie, I amn able to report solid advancement, by the establishing of wo
new mining camps, one on mining location D 233, immediately adjomning the Mikado
on the east, Ly the Bullion Mining Cumpany, and the other on one of the Toronto
and Western Cos. properties in the same neighbourhood® This move on the part of
the Bullion Company is the result of Mr. Rogers, the manager’s recent tripeast.  He
reports the selling of all the stock he cared to dispuse of for present purposes of
development of their many properties. A steam hoist and a compressor plant has
been ordered, and the work of sinking a shaft will be pushed as hard as possible.

There are numerous accounts of parties going out to examine mining properties,
and altogether there is promise of this season being much better than last, especially
in the important matter of actual mining,

Sultana.~Tt is reported that Mr, Caldwell, the owner, has under consideration
the addition of thirty stamps to his present battery of thirty. The cost for mining
and milling at present is said to be $1.82 per ton.

Regina.—Sinking is going steadily on ; a drift is being run into the face of the
bluff at the shore a few hundred feet east of the mill, on a quartz lead. Sir Henry
Wilkinson has gone on a short business trip to England. The output of this mine
for the month of January is reported as 613 tons, yielding $7.40 per ton.

Mikado, —~There has heen a change in the saff, by the resignation of Mr,
Breidenbach, who it is said goes to the Toronto and We ‘ern, and the appointment
of Mr. McMillan, formerly assistant manager to the vac ted chiefl position. Mr.
Pengilly has charge of the milling and cyniding. Work was recently stopped in No.
2 shaft and levels, and a number of miners and others discharged in consequence ; it
is said, however, that work will begir again shortly,

Stramble.—W. M. Suong, M.E., latc manager of the Foley Mine, Mine
Center, has been making an examination of this property for some patties, said to be
an English Syndicate, but at the same ime it is reported on good authority that a
Torontw mintng man lasgely interested in this New Ontario has secured a contrelling
interest in the stock of the old company or syndicate. At any rate this new move
excites the hope that work may soon start up again at the Scramble.

Bad Mine,—The deal between the owners and Messrs. Armstrong ef al fell
through, technically, and since the date of expiration of the option no work has been
done.  Negotiations are however, in progress, from which it 1s hoped that a transfer
of the [.roperty to the late optionees will be effected.  The adit run into the side of
the hill tn strike the vein, cut it a few feet below the bottom of the old shaft, or about
70 feet from the top of the shaft. This adit or drift was 125 feet in when it met the
vein, and it is 6 feet 6 inches high and 4 feet 6 inches wide, was driven by three
shifts of single hand drillers, two on a shift, and the cost was about $8.00 per foot,
the rock being a granite.

Stella.—This mine is being started up again under Neil Campbell’s superin.
tendence,

Triges.—The balance of $5,000.00 lately paid on this property made the
total amoudt $7,000, $2,000 being paid in the autumn of 1897. Work in the shaft
has been resumed, and a large quantity of ore is to be hauled out to the head of
Witch Bay, ready for shipment to some ot our Reduction works in the spring.

The Beck.—Mr. Beck continues operations on this property, which is immedi-
ately south-west of the Triggs ; he recently paid in an instalment of one-eighth ofthe
bonded price, viz., $500.00, in consideration of having the option extended to June
1st.

The Liszie Mine (Virginia Co.)—The shaft is down over 100 feet, and the
present contrrct will take it to the 137th foot ; the vein is good and sirong, and the
values are all right ; they are getting out 1,000 cords of wood.
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7%e Boulder.—~The shaft is down 160 feet and the vein is showing up well.
It will be remembered that this mine is equipped with a compressor plant.

The Sirdar. —They expect to be down 200 feet by the end of March, at this
point drifting will commence.  The vein is looking well.

The Echola,—Shaft down 4o fect, on a good strong lead.

The Sentunel.--The shaft is now down 135 feet, with a crossccut to the (oot
wall at 130 feet, showing the fissure to bie over ten leet wide. A very strong tlow of
water was encountered at the present depth, which it is diflicult to cope with, withont
a steam pump.  Mr. Eagen, manager of the company, is now at Rat Portage.

7%he Nora,~There is a strong probability that work will be resmned at this
mine before long,

Hay Ndand  The discovery of gohl on this isand i 1883, by Frank WV,
Moore, was the lirst discovery of the yellow metal on the Lake of the Wouds, A
company was organized, shaft sunk, and some good milling rock mined,  From some
cause work was discontmued, and from the low level at which the shaft was started
and the rise of the lake level it appears that even the location of the old workings
was lost. Alout two years ago the embers of the James Cooper Manutactuning Co
of Montreal, got control and began operations with a view to the recovery of the lost
vein,  They sank on high ground 100 feet deep and ran exploning levels, but failed
to fined the lead, and afier spending about $15,000.00 it is said, gave up the quest,
and retired in a frame which can be easly imagined, taking their plant’ with them,
Mr. Rogers, of the Bullion Company, on his late visit 10 Manteeal met Me. James
Cooper, and asa rejoinder to the pessimistic views pat forth by that gentleman affered
to find the vein for the sum of $500.00. It was a bargain and upon Mr. Rogers®
return to Rat Portage, Mr T, k. Smith was set to work with s diamond dnidl ¢
the tiacline was set up on the ice of the lake and in a few days, and at a cost of
$275.00, the lost vein was located and proved 1o be 10 feet wide at that
point, 1he gangue assaying ahout $12.00. The gentleman in Muntreal was pleased of
course, and he telegraphed his congratulations to Mr. Rogers  What will be the
serqiel has not yet transpired, Lut there are no doulit several okl and abandoned pro-
perties about the Lake of the Wouods where a little judicious prospectiog would e
attendded with almost if not quite as happy resubts,

Lugledue Concessions.—The Loglish syndicate exploiting these after :wo
years axplaritory work at an eapense of $45,700.00, have decided to discontinue
operations it appears, and are now advertising their prospecting outlit for sale. The
whole history of this venture is of much interedt to our mining men, and a long and
ntaesung article might be wrtten on at, hut these ** notes ™ are not exactly the place
for that. It 5 a great pity however, that Englishmen in general are not better
wformed about Canadian business affaies.  If for instance the members of this
syndicate had known that any one was free to eaplore anywhere for minerals in our
mining districts and have his discoveries protected, they would not have paid for the
privilege of prasvecting on two limited areas, such as sections A and B. ~ Since they
began operations many rich finds have been made in the Dastrict, notably at Sturgeon
and Deer Lakes, on the Pipestone, at the New Klondihe and the Manitous, and
amongst the properties owned by the Toronto and Western Co.  That $41,000.00
would have kept twenty parties in the wouds during the two seasons, who could have
prospected a large part of the District, at any rate the most hikely pants of i1, and
unidoubitedly they would have secured their share of the good things that were being
discovered.

I. M.

Rat Portage, March 18th, 1899,

MINING Socikty OF NuvA Seutla, -- The annual general meeung of the mem.
Liers of this representative Sutiety will be licld an the Halfaa Howel, Hahiax, on
Wedneaday, 12th April, comanending at 10.30 a.m.  Amung the payers ta be pre.
sented we notice 3 ** Notes on ths Camberland Coal Fields,” by r. J. R. Cowans,
Springhill : **On the Discovery, Uses, &c, of the rare mineral * Wolfram ' or
¢ Tungsten ' ” recently found at Margaree, Inverness County, N.s,, by Mr. A. C.
Ross, Sydaey, C.13. ; discussion on Mr. E. R. Fanbault's paper * On the Gold
Measures of Nova Scotia and Deep Mining,” presemied at the mectng of the
Canadian Mining Institute.  The annual dinner will be held sn the $1alifax Hotel 1n
the evening.

CanapraN Socigry OF Civit, LNGINeERS' BiLL. —The Bill was given a hear-
ing before the Legal Committee of the Ontario Legistature, on Monda, afternoon
27th March.  Mr. Armour, Barrister, Toronto, presented the views of the Society,
which was represented by a strong deputation.  Mr. B, T. A. Bell, and Mr. Lugene
Coste, appeared on behalf of the Canadian Mining Institute.  Mr. Bell opposed the
Bill as an invasion upon the rights and practice of the miuiny engineering profession
in Ontario. The Bill was given the twelve months' hoist.

GENERAL MINING ASSOCIATION OF THE PROVIN-E OF QUEREC. —The annual
meeting of the members was held in the Windsor Hatei, on Wednesday, 1st March.
Offic.ts were clected for the cnsuing year, and the Report of the Council and finan-
cial statement adopted.

. Chicago mica people are reported to have recently obtained extensive options on
miica lands in Ottawa Couqu, including the Nelles mine, Dr. Guay's mine in Wake-
field and the Murphy lots in Templeton.

The total royalty on coal collected by the Government of Nova Scotia last year
amounted to the snug sum of $227,000. This is $100,000 or so more than it ‘was
ten years ago  Premier Murray cstimates that there will be an addational increase of
£102,000 in five years. The REVIEW is of opinion that within thiee years the inctease
will be more than the sum named by the premier.  This year the increase over last
should be between $55,000 and $60,000.  If nuthing goes wrong with the ovens at
Everctt the increase next year should be $50,000 over this year from the sales of the
Doniinion Coal Co. alone. The higgest contributor of royalty is of course the
Dominion Coal Co., which tops the list with $129,530. The Cumberland Railway
and Coal Co. comes sccond with $27,445 : the General Mining Associotion third
with $24,615 ;: the Intercolonial Mining Co. fourth with $19,941 3 the Acadia Coal
Co. fifth with $11,515, and then in order come Canada Coals & Railway Co., $6,680;
Burchell Bros., $546 ; Notth Sydney M. & T. Co., $200; while the Broad Cove
Coal Co. paid $to0.

INCORPORATED BY ACT OF PARLIAMENT,

CANADIAN MINING INSTITUTE

VALUABLE PAPERS AND INTERESTING DISCUSSIONS

British Columbia to be the Next Place of Meeting

The first anuual weetng of the Canadian Miming Instatute was held 1n the Club
Room, Windsor otel, Montreal, on Wedaesday, Thursday and Friday, 1st, 2nd and
3rd of March.,  The attendance, particularly of members from a distance, was dis-
tinctly good.  Among others we noted :

My. John Hardman, S.1B.M.E,, Montreal, President 5 R. G. Edwards Leckie,
M.E,, Rossland, B.C. ; Dr. G. M. Dawson, C.M.G., Director Geological Survey,
Ottawa ; Dr. Robert Bell, Assistant Director Geological Survey, Ottawa ; John Mec-
Lennan, Dominion Coal Co., Boston ; 11, M. Whitney, Dominion Coal Co., Bos-
ton ; Charles Fergie, M E., Intercolonial Coal Co., Westville, N.S. ; George W.
Stuart, M. E,, Truro, N.8S, 5 8. . Andrews, Eeonomy Gold Mining Co.. Country
Harbor, N.». ; Bernard MacDonald, M. E,, Dufferin Mines, N.S. ; James D. Sword,
M.E., Rossland, B.C. ; W. T. Smith, Greenwood, B.C.; Dr. A, R. Ledoux, New
York ; 1. D. Lawrence, Sheebrooke, Que. ; John J. DPenhale, Black Lake, Que. ;
lames F. Lewis, Rand Drill Co., Chicago; Mr. James Douglas, M.E., New York;
Professor 13, J. larringlon, McGill University, Montreal s Major R. G. Leckie,
M. E., Sudbury, Ont. 3 J. W. Evans, C. & M.E,, Sudlury, Ont. ; G. F. McNaugh.
ton, 15 Mile Stream, N.S.: C, C. Hansen, Montreal ; B. F. Peacock, Montreal ;
. Smith, Kingston ; George E. Drununond, Monteeal ; R. W. Brock, Geological
Survey, Ottawa; \Wm. lamilton, Jr., Peteshorough, Ont.; Dr. James Reed,
Reedsdale, Que.; Ao C. McCallum, Peterborough, Ont. 5 J. M. Jenckes, Sher-
brooke, Que.: A, W Fraser, Ottawa: Lt.-Col. [. Wright, Ottawa ; Geo. S.
Davison, Ottawa ; E. ). Ingall, A.R.S M., Geological survey, Ottawa ; George
MacDougall, Montreal ;5 Frank Plummer, Montreal ; Francis T\ Peacock, Montreal ;
A, E. Hogue, Edmonton, N.W.T, : C. 1. Bowen, Sherbrooke, Que, ; Thos. J.
Drummond, Montreal ; C. 1. Morgan, Toronto; E. Strachan Cox, Toronto;
Robert Meredith, Montzeal; J. F. Piggott, Montreal; J. Obalski, Inspector of
Mines, Quebec ; Eugene Coste, M.E., Toronto, Ont. ; Jas. A. Macdonald, Green-
wood, B.C.; I. F. Higgmnson, Buckingham, Que.; Hugh C. Baker, B.A.Sc.,
Perkins Mills, Que. ; Russell Blackburn, Ouawa; . J. Nelson, Intercolonial Coal
Co. Montreal ; F. T, Snyder, Peterboraagh, Ont. ; Prof. W . Millar, Kingston,
Ont. 5 J W. Craig, School of Mining, Kingston ; I. 11. Walsh, Sherbrooke, Que. ;
Ccorge J. Ross, Rat Porlage, Ont.; J. Burley Smith, M.E., Winnipeg; H. W.
DeCourtenay, Montreal ; F. Bacon, Montreal ; A. W. Stevenson, C. A., Montreal ;
\W. T. Bonner, Montreal; 1. \W. Robb, Amherst, N.S.; Dr. H. M. Ami
Geological Survey, Ottawa ; J. F. Latimer, Toronto ; Alex McNeil, Halifax, N.S.;
Dr. WL AL 1% Tiernan, Halifax s B, T. A, Bell, Secretary, Outawa ; also parties
of mining students from McGill University and the School of Mining, Kingston.

WEDNESDAY MORNING—BUSINESS SESSION.

The President 100k the chair at 10.30 a.m,
The Sceretary having read the Minutes, the following were elected to member-
ship.
NeEw MEMBERS.

Russell Blackburn, Mine Owner, Ottawa.

Theo. C. Denis, Mining Engincer, Ottawa.

H. M, Whitney, Dominion Cual Co., Boston, Mass.

John S. McLennan, Dominion Coal Co,, Boston, Mass.

George 11. Camplell, Toronto, Ont.

S. F. Andrews, Mining Engineer, Country Harbour, N.S.

E. Strachan Cox, Toronto, Ont.

J. N. 8. Williams, C. & M. E., Victoria, B.C.

C. B. K. Carpenter, Manager, Oil Wells, Gaspe, Que.

G. J. Ross, Rat Portage, Ont.

A, R. Ledoux, Ph. D., New York,

F. R. Mendenhall, Rossland,”B.C.

V. A. Preston, Mine Manager, Mine Centre, Ont.

Herbert Paterson, C. E., Rat Portage, Ont.

Dr. Henry M. Ami, Palacontologist, Ottawa.

Thomas Rrown, Assayer, Nclson, B.C.

A. J. Colquhoun, C. & M. E., Savonas, B.C,

F. B. Gaylord, Iron Manufacturer, Deseronto, Ont.

J. B. McArthur, Mine Owner, Columbia, B.C.

William: Mann, Montreal, Que.

Edwin E. LaBeree, Mining Broker, Ottawa.

George E. Townsend, Rossland, B.C.

Antoine Guilbault, Quebee.

John W. Bell, Demonstrator, Faculty of Mining Engineering, McGill University,
Montreal, Que,

J. H. Tibbits, Mining Engineer, Forest Hill, N.S.

Lt Col. Joshua Wright, Mine Manager, Hull, Que.

Dr. Wm. I1. Roughsedge, Mine Owner, South Edmonton, N.W.T.
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E. T. Bartlet, Montreal, Que.

James C. HBecbe, Mine Centre, Ont.

{nnlcs Johnstone Riley, Montreal, Que,

‘rank Plummer, Montreal, Que.

Frank Carrell, Quebec, Que,

W. i1, Gallagher, Vancouver, B.C.

John H. Heal, Mining Enginecr, Montreal, Que.
Chas. F. Smith, Montreal, Que.

Wm. Strachan, Monteal, Que,

Angus W. Frascr, Ottawa.

George T, Marks, Mine Owner, P'ort Arthur, Ont.
Col. S. W. Ray, Minc Qwner, Port Atthur, Ont,
Victor E. Archambault, Sherbrovke, Que.

A, H. A, Robinson, Sudbury, Ont.

Edward Wallingford, Mine Owner, Petkins Mills, Que,
I, 8. Wiley, Mine Owner, Port Arthur, Ont,

8. W, Jenckes, Sherbrooke, Que,

A. McNeil, {aifax.

Dr. J. Bonsall Porter, Prof. of Mining Engineering, McGill University, Montreal.

- * - * » » - » *
STUDRNT MEMRERS,

Philip \V. Ko Robertson, 32 McTavish St., Montreal, Que.
Swufford F, Kirkpattick, 96 Barrie $t,, Kingston, Ont,

H. V. Maclnnes, § North Park Street, Halifax, N.S.

N. M. Yuile, 133 Metcalfe St., Montreal, Que.

H. Stanley Atherton, Bolton, Lancashire, Lngland.

John E. Preston, 196 Cawan Avenue, Toronto, Ont.

Selwyn G. Blaylock, Danville, Que.

George \V. Waller, Bartonville, Ont.

Percy Butler, Guggenheim Smelting Works, Perth Amboy, N.J.

Rrrort ov COUNCIL.

The SECRETARY presented the report of council for the year (reproduced in our
last issue) supplementing it with the statement that a number of the members noted by
the Treasurer as in arrears wath their subscription had since paid up, so that ther
actual membership in good standing would Le slightly in excess of the number given
in the report.  The report was adopted.

BriTisn CoruMnia MERTING.

Tne PresineNT announced that the council had determined to hold the next
meeting of the Institute in British Columbia, and arrangements were under consider-
ation for an excutsion to Rassland, Sandon, Trail, V'mir, Greenwood and other centees
in that province,

Alter some discussion the following commttee was appomted to make suitable
arrangements . The President, Mr. George E. Drummond, Mr. Eugene Coste, Mr.
A. W, Stevenson and the Sccretary.  Messrs. DeCourtenay, Feacock and Lewis
having been appointed scrutineers for the election of officers, the meeting adjourned.

WEDNESDAY ~AFTERNOON SESSION.

Mr. Hardman took the chair at three o'clock.  The President intimated an in.
vitation from Dr. Bovey of the Faculty of Applied Science and alsv from Dr. Porter
of the Faculty ~f Mining Engincering, to visit and inspect the new mining rabora.
tories at MeGill University.  ft was apreed 1o visit these laboratories on Saturday
morning.

PAarErs Reap uy TiiLg,

The following papers were read by title ;

On Mine Costs, by the President.

Notes on the Development of the Iron Ore Industry, by Mr. john Hirkinane,
Philadelphia,

Across the Pitch v. Up the Pitch, by Mr. O. E. S. Whiteside, Authracite.
5 On the Occurrence of Cinnabar in British Columbia, by Mr. A. J. Colquhoun,
Savonas.

On the Establishment of Science Classes in Mining Centres, by Mr. A, H.
Holdich, Nelson, B.C.

Electric Transmission and Electric Drills, by Mr. F. Hille, Port Arthur.

Smelting Conditions in British Columbia, by Mr. R. C. Campbell Johnstone,
Nelson, B.C.

On the Occurrence of Free Milling Gold Veins in B.C., by Mr, W. Hamilton
Merritt, Toronto.

On the Lillooet Gold District, by Mr, ¥, Cirkel, Vancouver, B.C.

On the Driving of the Simplon Tunnel, by Mr. Leopold Meyer, Gttawa.

A Notable Canadian Deposit of Chromite, by Mr. J. T. Donald, Montreal.

On the Petrographical Character of the Ore from the Republic Camp, by Dr.
Frank D. Adams, Montreal.

ADJUSTMENT AND CONTROL OF THE STAMP MILL.

Prof. W. G. Millar, in the absence of the writer, Mr. Courteney DeKalb, of
Kingston, presented a paper on this subject in which he dwelt upon the
importance  of minute details in milling practice and of treatment to the
veculiarities of the ore.  This, he said, may seem so obvious a necessity that
the mere statement of it may strike some of you as superfluous. It was
a comparatively rare thing to find a stamp mill, cither 'in its design or management,
exactly suited to the ore passing through it, except where a belt yielded (as some-
umes happens) plactically identical ores over large districts and where some millman
of judiciously investigating habit has worked out his problem for the benefit of himself
and his neighbors. But ores from mines in the same district, no matter how re-
stricted, nor how similiar their appearance, and geological setiling, are very seldom
lentical in chatacter.  They may even vary greatly at different points in the same
wine, and the millman who ignores these variations, however slight, will find
‘luctuations in his extraction, for which in many cases there might be a simple remedy
if he knew how to determine the right practice and apply it.  The first error that is
asually committed in faulty accommodation of the mill to the ore is chargeable to the
recklessness of the mine owner in ordering *‘a stamp mill” from the manufacturer.
e sometimas does specify the weight of stamps he desires, without as a rule having
the remotest idea why he” wants any particular weight, except that he frequently
assumes that capacity is the great thing to strive for, and the reason that heavy stamps

(if nut tov heavy on his purse), must necessarily be superior.  Forgetful that in
amalgamating mills there are two distinct capacities to be aimed at, viz:  Crushing
capacity and extracting capacity.  The economical line between these wwo is the one
that will be of the greatest importance to his company in the payment of dividends.
But in ordering a stamp mill there are many considerations besides weight of stampstohie
taken into account—such as width and depth of the mostar, length of feed huleand char-
acter of antomatic feeder, number and positions of inside plates, sha})c of discharge lip,
slope screens, ete.  These are puints which cannot be guested at if the highest practi-
cable efficiency is to be obtained. Obviously then a very considerable ore-body should
be in sight, not simply asa surface out-crop, but wellexplored below g-ound, so thatits
character may be fully known,  The next step should be to make practical mill tests
on average Ints of the ore, the average involving r.ot only value but character of the
ore One mill-test will commonly be insuflicient to determine the desipgn of niill
required. It the extraction is well avove go per cent. of the gold available by
amalgamation the test may be regarded as ample so far as the mortar and
stamps are concerned.  The millman should then by careful attention to the finer
adjustments feach a very high extraction,  But if his test falls below go per cent. of
the gold which should be saved by amalgamation, samples identical with those first
tested should be experimented with in another mill of different design as to details of
wortar, ete.  If the difference in the design of the two mills was considerable, very
useful deductions may he drawn from these tests. Manifestly such testing is ex-
pensive, and the outlay may amount to no insignificant percentage of the cost of the
will finally ordered, but the propriety of incurring such an expense should not be
judged on that basis, but rather as compared with the loss in gold which would have
grone irretrievably to thetailings dwmp had not these precautions been taken. Mr.
DeKalb then proceeded to discuss the design of morstar, length of feed hole, slope of
screen, rotation and height of stamp deop, quantity of water fed to battery, maintenance
of same degree of crushing and other interesting features of milling practice, citing
examples from his own experience. The stamp mill, he said, should be looked upon
as primarily a combined crusher and amalgamator.  As a crushing machine it is
mechanically ceude and wasteful of power.  For simple crushing there are appliances
far more etheient, particularly where large quantitivs of ore are to be treated.  But in
its proper sphere the stamp mill has no rival, and the exceeding delicacy of the
adjustments possible for the production of specific results will be hard to attain by
any other machine,

Mu. Hawostan —This paper is particularly interesting at_the present time, in
view of the rapid development of milling operations in Canada, vwing to the
discovery of free milling ares in British Columbia and to the expansiun of gold milling
in Ontario and in Nova Scotia. The members who are interested in the gold
milling question will read Mr. DeKall's paper with a great deal of interest, and
will use it to check against their own notes. I have been doing that while Professor
Millar has been reading the paper, and it struck me that Professor DeKalb has gone
over the situation carefully.  Of course, to old mitl-men many of his remarks are
wel) known, and I am not going to discuss it at the preseat time, when we have a
number of gentlemen present who are past masters in gold milling.

wiR. G. W. STUART - As the paper treats not only of the mortar as a crushing
wachine, but an amalgamating machine as well, it has struck e as singular that the
important question of the quantity of miercury to be used has not been dealt with.

M. IF. T. SNvDER-~In the matter of the weight of the stamps we find that
the question of weight per square inch of area of shoes is more important than the
question of toial weight, and by changing that we have been able 1o n.odify the
results in a manner that the total weight does not give us.  With respect to the
distributicn of water and the old method of putting the water into the top of the
wortar, it does not matter whether you put it in five times in the one place, it
ptactically all seeks the same level. I hud ac-asion to use a mortar where we had
no screen.  \We adopted fieely the principle of sizing the pulp and puting w out of
the mortar by means of a water column within the mortar, and the result was that
we could get any amount of pulp we wanted in clean distribution, but we could not
get enough stuff through.  As to the woven wire screens, the quartz breaks into
tetrahedrons and the consequence is that while the screen originally has an open
area, after it has been mnanirg a few hours it has an open arca of much less than
the bunch screen. It has .¢-n found of advantage to regulate e height of the
discharge rather than the chuck box, by putting different heights of false bottoms in
the mortar.

Mg. Onatski—What is the meaning of * 150 m2shes” 2

Tue PresipeNt—I fancy you will ind most mill men will evade that question.
In South Africa they have a much more preferable system by which they spetk of a
screen of *¢ 400 or 600,” meaning the numter of apertures in the square inch of
sutface. The 400 measurement is that which has 20 irches on one side of the screen
and 20 on the other. I takeijt that the 150 meshes referred to by Mr. Obalski
means 150 meshes to the lineal inch made out of this very fine bolting cloth. \Vith
regard to P'rof. DeKalb's paper, he said that the width of the mortar and the depth
of the mortar are fixed matters, that the depth is adjustable by means of the chuck
box but the width cannot—possibly it cannot in one sense of the word, and in another
itcan. About fificen years ago [ got hold of one of the old vertical screen Nova
Scotia mortars. I was disgusted with it and endeavored to convert it into a mortar
which would be much narrower at the base and also where I could get a screen hav-
ing an angle of about twelve degrees. Tt is true it was only a makeshift, but by
pulting in wooden blocks and covering it with sheet steel, 1 succeeded in getiing a
mortar which gave 2 test of about as much value as if I had a mortar of the modern
style. I do not mean to say that would have been sufficient to crush a thousand tons,
but it was sufficient to crush the sample lots of from ten to fifty tons and to give
practically the same results as a modern mortar.  In 1ezard to the banking of the ore
to which Professor DeKalb alludes, I think most mcn of large experience will say
that that banking is due rather to the order of the drop, that to the matter of feeding
through the central pressure or slot which extends across the whole width of the
mortar. In 1891 | put up a ten stamp mill in which one moartar had a central feed
of only about 17 or 18 inches. The other mortar standing alongside it had the whole
width” of the mortar as a feed slot, and I cannot say that there was the slightest
patticle of difference between the two as regards the banking or as tegards the wear
and tear on the shoes and dies.  But there was a great trouble in starting that milt
from the fact that the mill man had put his cans on in the accepted order of 1. 4. 2.
5. 3. We found there was a tendency tor the ore to leave No. 1 and to accumulate
in No. 5. The mill man attempted to remedy that by the very bad practice of giving
his stamps different heights of drop ; No. 1 was about 5 inches and No. § about 12
inches, so you can fancy the cffect of that upon your cams and upon all the rubbing
sutface. When the order was changed to 1. 5. 2. 4. 3., the distribution of pulp was
niade even and the machine worked smoothly. In regard to the feeding by water,
we have with us Mr. Bernard MacDonald who is contributing a paper on an im-
proved method of feeding water to stamp mill mortars, and he possibly may con-
tribute in that paper something of what I would like to say regarding Professor De.
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Kalb's paper. I think a great deal may be done in that direction, to justify the re.
marks of Mr. Snyder, by eliminating a great portion of the wear and tear that
occurs in ordinary screens, and as far as die cupping is concerned, in my experience,
the cupping of the die has been due to improperly fecding too tow or too high rather
than to anything ¢lse,

MEIALLURGICAL STANDARDS,

M. F.OT. SNvDRR presented his paper on Metallurgical Standards (repurted
the February number of the REvIRW,

MR, HARDMAN—=Mr. Suyder has perhaps expressed himsell differently from
what some of us would doon this question, but still he has given expression to the
need felt by everyone engaged in metallurgical work during the Jast decade, 1 do
nnt feel myself campetent to express any opinion regarding his sizing methods or his
micrameter, but T can sympathize with him in the desirability of having a standard
unit of weight which shall be fixed for all operations.

A NEW, or HiriierTo UNREOOGNIZED, GrOtoGIcal ForMatton X Tk Gas
AND O11, Probreine REGIONS 0F ONTARIO,

Dk. H. M, AMtin this paper described a geological hotizon consisting of a setics
of tine-graincd calcazco-argillaceous pyrittferous shales associated with bands of marine
fossihferous limestone which overlie the Portage and Genesee shales of Western
Ontario,  He said : <o far as [ am aware, none of the oil-producing wells of
Western Ontario have reached the Trenton formation of the Otodovinian {Lower
Silurian) system. That the Trenton formation of the ~ .tes of Ghio and Pennsylvania
is well known as oil-producing strata need scarcely be mentioned before menthers of
this Institute, nevertheless we venture to hope that, before long, wells sunk suflic-
iently deep to reach the Trenton formation, which underlies the Devonian and Silur.
ian stata of the Huron-Eric peninsula of Ontario at a depth of some 3,000 feet {more
or less, depending upon the points of departure), will reward the enterprising com-
pany which will make the venture. It will be clearly seen that every few hundred
fect of strata which overlie the gas: or oil-producing strata which are eagerly sought
by the drillers makes considerable diflerence in the calculations as to the relative
pusition and exact geological horizon indicated. From a very complete series of
drillings recently received at the Geological Survey, from the County of Bothwell,
and placed in my hands by the Director for examination with a view to ascertain
what geological formations had been transversed by the drill, I was able to ascertain
very definitely just wwhere sve were owing to the presence of a large number of fossil
organic remains detected in the drillings or small chips and fragments not crushed to
powder by the pumping drill.  And here let me make a suggestion which I hope will
some day be carried out. In Western Ontario we need three or four good typical
log-sections fiom a diamond drill.  The amount of money invested in our oil, gas,
salt, gypsum, and associated industries and resources of the Western peninsula fully
justities such an expenditure.

Mg. Cosre—Dr. Ami mentioned in his paper that if the * Trenton ™ was ever
reached by any of the prospectors, they would surely be rewarded by striking large
quantities of oil. T regret to say that that has not been our experience. e have
just reached the “ Trenton ™ in one of the wells in Lssex County, and I am sorry we
have not been rewarded yet. \We struck the ¢ Trenton ” near Lake Erie, about four
milessouth of the village of Harrow. Westarted on the lower Heldezbetg himestone,
We found considerable gypsum down to 910 feet.  \We had nne bed of gypsum to
fect thick at 865 feet, and another bed at 450 feet of about 5 teet thick. Thereisa
great deal of gypsum all the way through from 110 feet where we struck the first rock
down to 910 feet. At 910 fect we struck the ** Guelph ” and *¢ Niagara* and found
water in it. That is where we strike the gas in uther pansof the same county between
Leamington and Kingsville. Tt was thought by myself and by others unul lately that
it was in the * Clinton ™ where this gas was struch, but that 15 not so.  We had never
struch the shales liefare, and I could nut tell exactly where we were until about a
month ago, when we drilled down thraugh this salt water and got to the ** Medina -~
shales at 1,300 feet, abuut 400 feet below the first salt water. I am posiuve now that
the * Guelph ™ is the stratum where we struck the gas at Kingsville and all through
that district. At the Custe well No. 1 we struck the gas at 1,020 feet, or 50 feet
Leluw the gypsum bed, and we have the same gypsum bed 1n bonings which 1 made
in Jifferent parts of the county, sume of them 20 aules distant from each other,

DRr. Avi—At what depth?

Mu. CostF—At 1020 feet in the firss w-l is where the gas was struck, or about
50 feet below the gypsum hed. In this last well south of Harrow it was 910 feet
where we struck the top of the ¢ Guelph ” and ** Niagara * formation.  \We found
the *“ Guelph " and ** Niagara ” formation to he a very open porous limestone with
water in it. We found we had to go through in the wet hole from 910 1o 1295 fuet
and finally we got the 6% cacing in when we got to the Medina shale a1 1298 feet.
We struck the ¢* Trenton ” at 2,150 feet. [ wentabout 300 fect in the ¢ Trenton ™
and we got just a little gas and oil -enough for a <ample. ~ At Stratford, Ont., where
the *“ Trenton ™ has also been reached at 2346 feet, they went 40 feet in the ** Tren-
ton " and got salt water at 2,384 feet. I have no doubt that other explorations in
certain parts of Ontanio will lead to the discovery of oil and gas in the * Trenton ™
formauon. The negative result in the boring of two wells means nothing, but the
fact of striking a listle indicates that agood deal more should be found. 1 agree with
D¢ Ami as to the geology of this part of Western Ontario. A great deal of drilling
has been done, but no correct logs of the wells have heen kept, so that it is a difficult
thing to know what formation would be obtained tn different localities and at what
depth. It is only lately, since we got more correct logs of the wells, that we can tell
just what the series of strata are in Western Ontano. It is mostly covered widh drift,
and unless you drill and kecp a correct account of it, there is no satisfaction to lie
ohtained.

Dk, AMi~—\What do you think of diamond drill 2

M. Coste—I do not think 1t is necessary to drill a well with a diamond drill to
get a good log of it if you are on the spot and wash each screw of the drillings or
cuttings as it comes up. You have to be there most of thetime and wash the cuttings
carefully every five feet, and if you do that, you can get a very correct log of what
you are going through. .

MR, INcatL—Have you found any trouble in that respect by rock falling in
from above ?

Mg. Coste—We have no caving at all in these stratas, as they are very solid ;
too much so sometimes. In the coniferous limestene, for instance, thereis a great
deal of flint, and it is very hard rock. as well as the ** Guelph ” and ** Niagara " and
the ** Clinton.” Somectimes we could only make 10 feet in 24 hours. There would

be some little chips falling in, but not enough 10 bother a geologist or paluontologist.
MRr BrLL (Secretary)—Perhaps Mr. Obalski could give us some news about the
Gaspesian oil wells.

MR, OBaLsKI=They are still drilling in Gaspé, but it must be remembered that
Gaspe 1s a new counry and that at has not developed to the same extent as Ontario,
We expect some time o get oil at Gaspé.

ME. Bewr (Secretary)—Has the refinery been put up yet 2

MR. OnrALSK1=—No; they are putting in a pipe line, 1 understand,

Dr. Amt.—It would be a splendad thing if the records of the horings of these
wells were systematically kept by the Government, and when a practical man like
Mr, Custe reaches the “Trenton™ he should let us know all about 1t at Ouawa. 1
was fishing fur information when I ventured to put that clause in my paper, and I am
detighted to hauw that the *“Trenton” has been reached. T beg to tell Mr, Cowe
that I daud not state absolutely that when the **Trenton” was reached the company
would be rewarded by finding petroleum, but T veatured to hope that they would,
and I suppuse it comes to the same thing in the long run. 1 am debghted to think
that Mr. Custe expressed the same hupe as I did, that sume day we will tind petroleum
in Ontario in the *“Trenton” formation.  We all know that 1 Ohio the ““Trenton”
formation hasafforded large quantities of oil of great value indaeed,

Tuk PrestbEN 1. —Do you not think it would be of great interest that the Gov.
ernment shounld keep these records ?

Mi. INuALL —It would decidedly be in the interest of the public and the Gov-
crnment, and a start has been made,  Great assistance would be rendered if my
fnend Mr. Coste would collect these boring records and send them to us,  This
might Le an apportune time to enter a plea on the part of the mining section of the
Genlogical Survey that these gentlemen who have these records should extend to us a
larger measure of co-operation in the future than in the past.  Had we a large staff
in the Survey we might be able to do that ourselves, and 1 think the niining com-
munity of this country should urge the Government 10 increase the Geological Survey
appropriations insteac of cutting them down,  If we had a larger vote we would be
able to put one mran on to this work alone, who would keep track of the borings that
are going on and persuade the borers to let us have their logs. Iappeal to all
gentlemen engaged in this business in Canada to voluntarily send us their logs so that
we may have a useful record.  Of course, sometimes people are not prepared to give
away information, but they could use their own judgiient on that,  There is no doubt
that the under-ground geology of the peninsula of (gnl:uio is little known because of
paucity of our records in that respect, and although we have a great many logs in the
Geological Survey they do not represent a fraction of what has been done.

M. CosTe. —They are no good.

Mg, INGaLL.—VYou will agree wirh me that it would entitely take up the time
of one man who would necessarily have to go on the ground and get correct samples.
We have had a great many records sent in, but some of them are perfectly useless.
[t is a branch of the Geological Survey work which might be developed and would
pay to have aman to devote his whole time to it.

MR. Costt. —We did strike some gas in the *“Trenton” limestone in Welland
county at a depth of 2,940 feet.  We struck a paying well which we have had con-
nectected on the lines to Bufilalo for several years. \We struck the **Trenton® at
2,340 leet, and the find was made 600 feet in the “Trenton.” We have tubed the
welland closed it in, and it registered a rock pressure of exactly 1000 pounds to the
square inch  After several years usc that well will yet register 800 o1 9oo pounds
pressure.  That was just about 100 feet from the archean rocks in strata in which 1
do not think paleontologists would expect to find many fossils ; 1 would not. This
brings up the question of the gas being generated from fossils, and I am «quite pre-
pared to say that it is not so generated.

Mr. INGALL —You never got any gas or oil in the archean ?

Mg. Coste.—That is the nearest 1 have come to it.

Dr. Au1. Applications are constantly made to the geological survey department
for information regarding the lay of the furmatiuns in Western Ontariv, and the only
reliable scction we have is the Artrell well which isa diamond bored well in the
Gaderich region  In Europe and well as in the United States, three or four typical
standard sections have heen Lored by the dianiond drill, and it would be of grem
value if that done in Canada so that we could have an exact knowledge of the various
kinds of strata that are traversed. This Wallaceburg log is a very good one and we
have some excellant ones from Petrolia. Our lLureau is supposed to be one of
definite information and this is certainly a puint on which we should have accurate
and definite knowledge. The presence even of organic remains of fossils 1s of no
value. The day before Mr. Coste struck his 1en million cubic feet of flow well, he
came to my oftice with samples, and in them we found a very pretty *‘leptocelia ine
termedia® from the “Niagara" group which showed just where we were, so the next
day he struck the oil.

MR. INcanL.  Mr. Costeis a man of great experience and I would like 1o have
his view on diamoni drill boring. I take it that while such boring would be useful
as fixing cestain horizons, yet I would ask him if it has not been his experience thm
the question of gas and vil 1o a certain extent depeads on the working of the local
folds. Of course that would have to be supplemented by carelul sclections from other
borings so ns to get the local features of the under-ground geology. Does Mr Coste
consiuer it has anything to do with the folds?

Mg, CosTE. —It has 3}l to do with the folds. I do not think it is necessary to
use the diamond drill.  Of course, the diamond drill would be altogether for ex
penmental purposes, hecause the bare would be too small ta use for a well. 1 may
say that in our operatio  boring in the ordinary way, we have never had any trouble
in getting samples or a gond log of the well,

Mg. INGALL. —May I take it that in the future your company would consent to
send samples to us?

Mz. Cosik. —~Yes. Every five feet we clean the well and we take out samples
of the ground we are in.  Of course, sometimes a few chips fall in from above, but
we can easily recognize them and 1ake them out.

MRg. INGALL.—If you do that it will assist us in carrying out our work.

Mg. CosTE.— You will have to send a man there to attend toiit.

MR. INcALL.~-You could not send them in yourself ?

MR. CosTg.-—I would he very happy to go to the wells with your man, and |
do not think it would be necessary to be watching the borings all’ the time. You
could make arrangements with the contractor, but you certainly would have to send a
man cvery day or every second day.

M;. IncaLL. —How many borings would be going on in Ontario during the
seasor

Mg. Costr.—More than twenty important ones as to records,

" M R.,I.\‘GALL.—II would keep a man busy all the time for four or five months in
the year ?

YMR. CosTh.—Yes; we are drilling in the winter too. I may say that ten year
ago, at S$t. Catharines, Ontario, the ** Trenton * was entirely drilled through at 2,185
feet and the gas was found under the Trenton. At that depth there were 15 fect of
very clean sand.  They stoped at 2,200 fect, and the last 1§ feet was in clear white
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sand and_that is where they got the gas. I do not suppose that was 2§ feet from the
archean.

Dr. AMt.— Alinost everywhere in Ontario, underncath the limestone you find a
white sand.

MR. CosTE. - The case at St. Catherines was a new one then ; but large wells
have since been struck in New York State, also, under the Trenton, It was in the
calciferous about 20 feet from the archean that the gas was fuund, and where you got
the fossils that produced that 1 do not see.

Mg, Doucras aND Dr. Lenvoux.

MR. BELL (Seeretary), —-Before this session adjourns, T am quite sure I am only
voreing the sentiments of every member of tins Institute when [ eapress to Dr.
Ledous, and to our brother-member Mr, James Douglas, the enunent president of
the American Institute of Miming Eogineers, who s so well known to us by reputa-
uon—I say I voice the sentiment of every member of the Institute in extending to
these cminent gentlemen a very hearty welcome to our meetings. It is a great
compliment to Canada to know that a’ Canadian is President of the largest, and
strongest, and possibly most tepresentative Institute of Mining Engineers in the
world. It is a great pleasure to us, Mr. Douglas, to see you again in the Province
of Quebec.  Both Mr. Douglas and Dr. Ledoux will contnbute subjects of great
wterst to our evening session, and we are very much indebted to them for their
exceedingly kind co.operation towards the success of this the first meeting of our
reorganized Institwte.  (Applause.)

The session then adjourned,

WEDNESDAY EVENING SESSION.
The Prezilent took the Chair at eight o'clock.
MINERAL PrRODUCTION 1808.

Mg, E. D. IncaLL. =1 am autharized by the Director of the Survey to place at
the disposal of the members the Summary of the Minerial Production of the
Dominion. The total showed (subject to revision) =

Non-metallic minerals. .. ........c... cooiiies. $15,884,5906

Metallic coveiinns v i teeeserineccsne-eneas 21,622,001
Products not returned. ... Cee ceeseies sees 250,000
$37,757:197

Craumere Gotb.

Mg, J. Onauski, Inspector of Mines for Quebec, exhibited several bottles
showing very handsome specimens of alluvial gold obtained from the Chaudiere
district during the past year, and explained that satistactory progress was being made
in mining in that district.

SWEDIsH IRON METALLURGY AND ITS APPLICATION TO CANADA.

Tne PRESIDENT. — We are distinguished by having with us two gentlemen, Mr.
James Douglas and Dr. A. R. Ledoux, officers of the Amersican Insuitute of Mining
Lngincers. These gentlenmien have not only been kind enough to come to our meet-
ings, but they have consented to place their views befure us on subjects which are
certain 1o be of great interest to our members. (Applause.) I desire to re.echo
snme of the words which fell from the lips of our Secretary, that in the Presicent of
the American Institute, the largest body of Mining Lngineers in the wotld, we have
a representative Canadian 3 a Canadian by bitth and one who remains a Canadian,
because I Lelieve Mr. Douglas has never become a naturalized Ametican citizen, It
is unnecessary to tell any Canadian mining man of the immense services Mr, Douglas
has rendered to the profession, for as a mining engineer and metalturgist his record
cannot be surpassed.  (Applause.)

MR. DouvGras. —1 feel abashed by such an enconium as has been passed upon
me T hope you will consider that the honour which has been shown me—and 1
consider it a great honour —by electing me president of the American Institute of
Mining Engineers, is not only a recognition of my very humble services to the pro-
fession, but likewise an acknowledgment of that enfente coraiale which has grown up
hetween these two sections of the Anglo-Saxon race, and which certainly should
grow from day to day between these two people, one in actuality, who divide almost
the whole contident between them.  There is nothing will so excite the admiration
and estcem of my friends in the United States so much as downright honest rivalry
between yoursclves and them, and of course the most important branch of industrial
activity in the United States is in the iron and steel industries. (Applause.) You
will excuse me, gentlemen, if I say I think Canadians should be ashamed of them.
selves that these industries occupy such an extremely comparatively insignificant
position in their commercial life hete. I am quite well aware that one reason which
will be given for this state of affairs is the absence of coal in Canada, and that is
undoubtedly a cogent reason, but at the same time coal is not absent everywhere,
nor iron either. The subject that I am merely going to suggest to you this evening
is, the parailel between Canada and Sweden, and it may be taken as an answer to
these Canadians who would cxcuse themselves, by seferring to the absence of fuel, for
the extremely impotent position which the iron industry occupies in Canada, In
Sweden we have a country bearing many analogies to Canada, and yet, Sweden has
always stood high in iron and steel production.  (Hear, hear.) Some twn centuries
ago, Sweden ranked probably as the largest producer of the highest grades of iron
and steel in the world.  The question for you to solve is, whether in central Canada,
ot in other sections of Canada, you can become a competitor with Sweden in this
valuable industry, of course the question can primarily e resolved only by determin
ing whecher you really have iron ores which will compete in purity with those of
Sweden.  In quantity you undoubtedly have, for in central Sweden, the quantity of
won orcs is <mall ; its purity is incomparably high.  Whether you have ores as free
frum phosphorous and sulphur and as high in iron, it is not for me to say, when we
look over the records of the Canadian Geological Survey, and the Iron and Steel
Tustitute of Great Britain, we find analysis of extretnely pure ore said to exist in con-
sierable quantity, but whether it really exists in quantities and in that purity, 1
ste no reason why in Central Canada an industry should not be built up that would
compare with Sweden.

Mr. Douglas then reviewed at some length the main features of his paper.
{reproduced in our last issue.) In concluding ﬁc said *I belicve, gentlemen, that
cvery metallurgist on both sides of the line should work in direction of preventing
this waste (timber and sawdust) and at the same time improving our iron industry.
It is with this purpose I have put together these notes on Swedisﬁ metallurgy. Ido
say that you have waste lumler enough in Canada to make your jron and steel pro-

ductions equal to at least one-tenth of the total irun and steel production of Sweden.
You have the lumber and I believe you have the ore, and you can turn your atiention
1o no more useful purpose than that.  (Loud applause.)

Tuk PRESIDENT.—We are not only indebted to Mr. Douglas for his technical
instruction, but also for the lesson he has gwven us in national economy,

THE SECRETARY then read a lopg letter from thew member, Mr. B, A
Sjostedt, of Sault Ste. Mane, a swedish imnmng engineer, well-known 1n Canada
and the States for his connection with the iron industry, in which he endorsed the
views presented by Me, Douglas, in which he said : To what exteat these precau-
tions, sometimes, are taken, and 10 what expense the Swedish iron aster is willing
and ready to go, in order to gain in even the shghiest degree in quality of product,
you can get an idea from an instance that came to my personal knowledge wnly two
years ago. While nlaking a tour among the iron worhs of Sweden, when at
Soderjors they were actually killing out their beechwood growth, and in its stead
were planting pine and fir trees, solely on account of that shade of difference in the
amount of phosphorous present in the hardwood, over and above that in the
softwood,

Mg, Georse DRuMMOND =1 have listened with much interest to the eminently
practical address of Mr. Douglas.  For some years those of us who aie interested in
the manufacture of iron have been trying, by papers read at our meetings, to awahen
an interest in the minds of the Canadian people in the vast natural resources
possessed by this country for the manufacture of the most useful of all metals— iron.
‘The great deawback in Canada hitherto in this eaterprise, as in a good many others,
has been want of confidence in ourselves and our resources, and it is certainly very
gratifying to have one of the most eminent metallurgical authorities in the United
States come here to-night to publicly recognize the value of these resources and to
endorse in regard to the same what we, in this Institute, have so frequently brought
to the notice of the Canadian public. Canada’s natural fitness for the manufacture
of charcoal iron is, I believe, quite as great as that of Sweden. We have vast
forest stretches, from which the pine and other merchantable timber of like nature
has been removed, and upon which exist a growth of hard and suft woods nv re
extensive perhaps than that possessed by any other country, and just such wood as
will make the finest class of charcoal tuel.  In the matter of ore, the resecarches of
the officers ot our Geological Survey, and the practical work accomplished by the
pioneer furnace-men of this country, although as yet anounting to little more than a
s¢ scratching of the carth’s surface,” have amply proved that we have ores within our
borders at least equal to the average ores of Sweden, and in some cases possessed of
qualities unrivalled by those of Sweden or any other country,  We have in the past
lacked confidence, and that necessarily meant also a lack of the **sinews of war,”
without which this or any other great industry cannot be made thoroughly successful.
Mr. Douglas, at the commencement of his paper, states that in the matter of iron-
making Canada is certainly ** not conspicuous for energy,” and he speaks very truly
of our ** backwardness,' but we may be pardoned in reminding him that in Canada
we have as yet only some five million people, and while we admit that we are not
producing anything like the quantity of iron that we should, yet our exploits in that
particular direction of national development compare very favorably with what the
American people had accomplished at the same period 1n their existence.  In the
year 1810 the U.S. had a population of 7,239,903, and according to a statement of
the ** Arts and Manufactures of the U.S. of America,” as they existed in 1810,
prepared by Tenche Coxe, under the authonty of Albent Gallann, secretary of the
trecasury (a record of which will be found on page 509 of ** Iron in All Ages,” by
Swank), with a population more than one third larger than that of Canada to-day,
the U.S. only produced some 53,908 gross tons of pig metal, in addition to which
she produced sunie 44,485 tons of finished, that 1s 1o say, wrought ron products.
Canada with five millwn pupulation produced in 1898 about 65,000 tons of pig 1ron,
and in addation to this she pruduced in the rolling mills, steel works and wire nail
factories of the country, a further 125,000 tons of matenal such as bat iton, wire
nails, etc., the whole of which was m..le either from scrap nictal or imported raw
material, and not a ton of which was made from the pig 1ron producest 1n Canade.
In addlition to these finished goods about 24,000 tons of steel was made in Canada
from the product of Canadian furnaces,

It will naturally be urged that iron was not cansumed at the san:e rate per capita
in 1810 as it is to-day, but on the other hand, the Amencan wron producers had the
natural protection of being separated by some 3,000 miles of ocean from their only
pussible competitors, viz, the iron masters ot Great Britain, and it must be remem.
bered that in those days occan freight rates amounted to something, and afforded a
splendid natural protection to American iron makers.

The Lest American authorities unite in agreeing that one great reason why their
industry made such slow progress in the carly days was that the iron masters were
not protected by customs duties against the more fully develuped ndustry of Great
Britain. This same argument can be made in defence of Canada’s tardy progress
with ten times greater force when it is considered that our country lies along the
burders of the U.S., the greatest iron producing country that the world has everseen,
and in this connection it might be well to, remind Mr. Douglas that it was only in
1887 that the Government of this country saw fit to introduce a fair measure of pro-
tection to the native industry, and it is only some two years {or in 1897) since
Canadian tariff questions were placed upon a settled basis that gave contidence to our
iron producers and to capitalists gereraily. It can therefore be fairly <aid that we
have just started upon our career of development. ‘The vresent year will see at least
two additional furnaces in blast in Canada, and within the neat two years at least we
will probably have four more furnaces in addition to thuse now in blast. The first
stage in the progress of the native industry will have been passed, and the products
of our furnaces will over-Iap greatly for ordinary foundry practice, to which we are at
present largely limited, and we will have to find a market for the over-plus stock in
the manufacture of all forms of finished stecl and iron. AU that is wanted to accom.
plish this is that the Government shall maintain a steady settled policy for a few
years, and give those now interested, and those who will join them, an opportunity
to get the business on a solid modern foundation.

Mer. Douglas’ most interesting descnption of the intelligent way in which the
Swedish iron masters have *‘adjusted themselves to new conditions and new require.
ments,” and have learned toutilize their own pig metal for the manufacture of finished
iron and stecl. thus sceuring to themselves and Sweden the maximum value of the
labor required to bring the products to the highest stage, and to do it profitably,
shoutd be of great encouragement to Canadian charcoal iron producers, who will pro-
bably find a more permanent success in building up an industry where quality of pro-
duct rather than the matter of price is pararount,

It would necessarily be a difficult thing for Canadians 1o seek to rival the
estahlished American producers in the matter of cost of production in coke irons, but
in charcoal irons, possessed of unlimited raw matetial, the Canadian producer ought
{once thoroughly established) to be able to compete with Sweden and the U.S. or
any other country, and the history of the Swedish industry, as set forth in Mr.
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Douglas’ admirable paper, indicates a profitable course for Canadian producers to
pursue.

! Certainly the first requisite of charcoal iron should be quality, leaving to the
coke iron producers the wider field afforded for cheap products.

The Swedes have certainly succeeded wonderfully in the building up of their iron
industry, but a somewhat recent investigation of a few of even their larger plants,
viz, in 1896, by a member of my own company, Mr. John J. Drummond, would in-
dicate that the Swedes at that time, had not reached perfection in their methods of
operation, and I will mention some of the impressions formed by him as a guide to
Canadians generally.

Coal.--He says, speaking of a visit to one of the largest works. “In the mak-
ing and handling of coal we have nothing to learn from them. I consider our ordi-
nary kiln system (I do not refer to modern by-product plants) far ahead of their
largely used Meiller system, but their coal is more uniform in size than ours, some of
which is too large.  Their system of storing coal for some months before using is, I
think, a good one, and well worth following, as it tends to regularity of moisture
throughout the whole, and would give steadier running of furnace.”

Ore —In the matter of ore Mr.”J. J. Drummond places the Swedish methods very
high. He says: ‘“They are much more careful than the usual American or Canadian
furnace-men in the handling of their ore from the time it leaves the mine till it is used
at the furnace. They handle only well known and thoroughly tested grades of ore,
the properties of all of which are well known to them. They are particularly careful
in the roasting, breaking to walnut size, and the proper and thorough mixing of their
ores and flux as they are charged into the furnace. Nothing can be better looked after
than this department.”

Furnaces.—** Their furnaces, and furnace plants generally, are not so modern as
ours, and their furnace wurk proper is poor.  For instance, each of their furnaces has
{according to the superintendent of the plant I refer to) 2,660 cubic feet working capa-
city, and the two combined 5,320 feet in which they make 28 gross tons per day, with
roasted ores yielding 64 per cent., or a gross ton to every 190 cubic feet.” This
struck Mr. Drummond as peculiar in view of the fact that in his own practice, work-
ing on lean ores in a very moderate furnace, he was able to secure one gross ton on
about 50 cubic teet.

A point that he was very much impressed with at nearly all the works visited was
the large number of managers, superintendents and clerks employed about the
different works, much more numerous than would be necessary about American or
Canadian plants. He says: *‘I observed extremely large staffs at every plant
visited.”

Speaking of one of the large works he says : ‘¢ Compared with American works
this place is not run to advantage. There is a lack of system and push, and men
take work easily as a rule. The whole place looks a trifle slovenly and generally out
of shape. Furnaces are not ‘‘up to date” being built of brick from top to bottom,
and banded with iron.

Labor.—He refers to the great advantage enjoyed by Swedish producers in point
ot cost of labor, and says: *‘I find good engineers and machinists are paid 24
krona per day, or equal to from 65 to 70 of our money. Good miners also receive
the same rate of wages, and ordinary laborers only 1% krona per day, or 40 cents.
The system of work is one shift of 8 hours, then one of 16, which seems to work well
among the men. Evidently 12 hours constitutes a day’s work.”

Educated labor. - In the matter of education, technical and ordinary, I think
they have a great advantage over us, as nearly all their working men have the benefit
of a fair education. The officials generally seem to have been specially educated in
their various lines (the outcome of a long established business) special {acilities being
provided for their education. Sons follow their father in their special lines of work
in old and well established concerns, and the Swed=s will thus, for a time at least,
enjoy a great advantage in this respect over Canadian iron producers establishing a
new business in a new country.

Capitaliza:ion.--The larger of the Swedish works are heavily capitalized, a most
important consideration in the successful building up of the iron industry.

On the whole there is no reason to doubt but that the Canadian iron industry
can, in due time, be brought to such perfec ion that, in point of quality of product, 1t
can compete in the European markets (as the product of at least one of its furnaces
does now to some extent) with the first rank b ands of Swedish charcoal iron.

With the introduction of more modern methods in our new plants, and with such
splendid natural resources as Canada posses<es, we should be able to compete most
successfully with the Swedes in the matter of price, and gradually take our proper
rank among the charcoal iron producers of the world, but the line indicated by Mr.
Douglas, that we should first seek quality and then carry our product to the highest
form of manufacture, is, in my estimarion, the proper course to pursue.

MR. GEORGE DruMMOND —Mr. Douglas spoke of the total export of Sweden
heing no greater than that of a single furnace of Mr. Carnegie in one week.

MRr. DouGLAs —I meant for one month, Carnegie’s output is 1,000 tons a day.

MRr* DWIGHT BRAINERD—I am beginning to think that in Canada we have
depended too much on government protection and government assistance, and made
too many excuses to ourselves for not being more advanced in many lines of industry.
Mr. Douglas spoke about the waste lumber on the Ottawa, and without wishing to
tread upon anybody’s toes I may say that there is a waste in almost every manufac-
turing concern in Canada.

Pro¥. MILLAR—Perhaps Mr. Douglas will give us some idea of the details of
the iron-producing industry in Sweden.

Mg. DoucLas—I do not think that the Swedish works will in any way compare
with our modern works. Sweden suffers, as they suffer in England, from low wages,
and wherever wages are low people become extremely wasteful of labor. On the
other hand, wherever wages are high, the people economise and try to supplant the
labour by machinery, and that is one reason why the United States occupies her high
position to-day. I am not an ironmaster, but I am working in the west where we
have to pay $3.50 per day for certain kinds ot skilled labour. Well, we cannot
afford that, and therefore we reduce labor to the minimum and employ machinery to
the maximum. That has been the case all through the United States, for we have
been driven to o it and have done it. In Sweden labor is cheap ; technical labor is
cheap and good, and there is plenty of it. Sweden employs hand labor, and six men
are working where one man is employed by us.  You could adopt Swedish methods
and make Swedish products, and yet not swallow Swedish practices. I do not mean
to imply that we should select Sweden as an example and adopt all her methods, but
we could adopt the best of her methods and improve upon them. Some of Mr.
Drummond’s remarks are very pregnant, but when he goes back to the revolutionary
times and compares what the United States was without steam, to what you, in
Canada, are doing with steam, he is not complimentary to Canada.

Mr. GeorGk DrRUMMOND—I made allowances. I gave the United States one-
third more population and I cited the fact that you were 3000 miles from your nearest
competitor. 1 wanted to emphasize the point that, competing as we do with the

American people, the biggest iron producers in the world and the greatest hustlers in
the world, the cases were analogous.

MR. DouGLAS—So they are. I read a paper before the Society of Arts in
London and I tried to stir up my English friends on this subject. If you go back to
1837, the commencement of Her Majesty’s reign, you will tind there were in the
United States 800 blast furnaces, mostly scattered over the wild west, in Michigan
and Wisconsin. There was good transportation even then in Canada. In fact there
were more blast furnaces in Canada then than there are to-day, or in the United
States either. For want of the transportation facilities we now have, whererer
there was a little wood and iron they were obliged to have a little blast furnace and
to make iron for their local consumption. Gradually these little furnaces were
eliminated and we have to-day the iron production centered in favorable centres.
At that time these 800 furnaces made about what one big furnace produces to-day.
The conditions are entirely changed. In Sweden they are extremely primitive in
their methods and their furnaces are extremely small, even the biggest of them only
turning out 40 or 50 tons a day, which is a mere trifle. At the same time they set a
very high aim belore themselves to produce the very finest of iron and steel, and
that is an object we also should aim at,

MR. BurLEY SmiTii—Could the sawdust be used without being dried ?

MR. DoucrLAs—If it smoulders at all it will do. I may say that I do not
think peat would do to make a high grade iron. I think peat has one per cent. of
phosphorous, and that would be fatal.

MR. BurLEY SmiTH—Coniferous woods do not contain so much phosphorous
as the hard woods.

MR. DouGLAs—So it has been stated.

MR. INGALL—One feature that is encouraging in Mr. Douglas’s paper is the
fact that notwithstanding there may be a good deal of sulphur in our iron ores, yet
by careful selection they can use these ores. That is important news for central
Canada. The difficulty in the past has been that from that portion of Canada they
have looked to selling their ore to American smelters, and I think they have devoted
their attention to producing quantity instead of quality. Instead of selecting the
best ore, they have produced a good deal of the unselected material, and the
percentage of iron ran low and the percentage of sulphur high. Titanium was
markedly absent except in a few cases. I think that these deposits were found to be
somewhat similar to the Swedish deposits. The trouble we have had is that there
has been so little information to be obtained as to the average analyses of our
shipments of ores. In many cases we could not take the averages of large bodies
of ore, and all we could do was to take the best ore we could get and see how it ran.

MR. CosTE---There is no doubt that some of our ores in the Madoc district are
full of sulphur and would have 1o be roasted.

MR. INGALL—While that may be true, my experience is that in some deposits
there would be a large body of good ore fairly free from sulphur, and in another
part of the deposit it would be high in sulphbur, so that it comes to a question of
selection.

MR. DouGLas—When you get a less quantity but higher prices for your final
product, it would pay to make a selection.

MR. GEORGE DRrRUMMOND—Everything rests on that.
roast our ores and to select them carefully if we get the price.

MR. INGALL—It appears to me that if we enter into competition with the
Swedish ores, the market being limited, we would be more or less catting our own
throats.

Mgr. DRuMMOND—I do not think we should go away with the idea that all our
ores require to be roasted, because as a matter of fact we have ore in Canada very
free from phosphorous. Our mines have not yet reached that state of development
to enable us to produce large quantities. We have been driven out of the American
market and now we have to provide for our own market. I am engaged in the
enterprise of erectling a new furnace commencing with the capacity of 80 tons a day,
and I believe that we will be able to create a market for ourselves.

Mr. INGALL—What is the average run of the mines in Kingston and
Pembroke ?

MRr. GrORGE DRUMMOND—We are using little of the magnetite ores, but we
have been able to get from Kingston and Pembroke district ores very free from
sulphur. In Kingston and Pembroke and Madoc districts they suffer from sulphur,
and the question is can we afford to roast that ore. If we build up an industry here
such as they have in Sweden, we can afford to do so with a portion of the ore.

MR. DoucLAas—I do not think that Mr. Ingall need worry about the limited
market. The world is growing so large that there is no danger of your surfeiting
the market.

Mg. BurLEy SMITH—I should think there is sufficient of ore in this country
to make it unnecessary to use magnetic ores.

THE PRESIDENT—I venture to think that Mr. Douglas deserves the hearty
thanks of the Institute for his paper, which has been not only a lesson in political
economy, but has been productive of a discussion which certainly enh.ances the
knowledge of some of the members as to what their own native country is capable
of. (Applause.) We have had occasion before to thank gentlemen who came from
the other side ot that invisible line which separates the two countries, and we are
under obligation to them again to-night. We have with us Dr. Ledoux, also from
New York, who has won for American sampling and American ore sellers a standing
in the markets of the world which was not possessed before. Dr. Ledoux also
occupies the position of a vice-president of the American Institute of Mining
Engineers, and I beg 1o introduce him to the Canadian Institute. (Applause.)

We can afford to

ON THE SAMPLING OF ARGENTIFEROUS AND AURIFEROUS COPPER.

Dr. LEbOUX, of New York, who was received with applause, then read a
papar on ““The Sampling of Argentiferous and Auriferous Copper” (reproduced
elsewhere). .

THE PRESIDENT—This paper of Dr. Ledoux’s will be found of great importance
to the people of British Columbia. [las Dr. Ledoux sampled the anodes coming
from the Hall mines?

MR. LEDoUX—I think I have sampled all of them.

THE PRESIDENT—These anodes, as you know, carry a large amount of silver as
well as gold.

Dr. LEpOUX—Yes.

THE PRESIDENT—You said in your paper that the casting of this blistered copper
into the anodes is of decided advantage.

Dr. LEDoUX—Itis.

Mgr. Doucras—If you can say so without betraying professional secrets, would

you give the range in gold and silver in copper as carricd in anodes as compared with
copper running in pigs ?
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Dr. Lenor x—Material of that kind certainly confains the five-hundredihs of
an ounce. \We have bored 18 holes in the anades and aseayed every one separately
and the extreme variation was less than three cunces

Mr. Doueras—1 may say that the whole question of buying and selling furnace
products in the United States has undetgone a great deal of change.  [n the early
days England was the arbiter and everything had to be sold in the United States and
Canada to English sample and assayed by what they call the English method.  From
a certun point of view, th it was a very sensible procedure.  The English assayer put
i through the same series of mtricate operations that the English furnace man put it
through, amd he got some result, but what that resuit was the shipper had not the
fasntest anticipation ot 3 it might be two, or three, or four per cent. under his assays.
Long agy, the United States sellers kicked against that and at hrune everthing was
sold on the arbitrary dedu~tion of une and three teaths per cent. But for a long time
Lngland absolutely refused to take any of our furnace products unless we would allow
them to sample and assay them their own way  That went on until England could
not do without them, and then, of course, we had our own way, and our way is to sell
them subject to Dr. Ledoux’s weights and assays,  (Applause.)  However reluctant,
the Eaglish people have been obliged to submit to that, [ do not think 2hey suffered,
and 1 know e have not. We sell a great many thousid tans of copper bar every
year subject to Dr. Ledoua's weights and sizes, and so {)r. Ledoux has become a by-
word and a proverb on both sides of the Atlantic.  (Aggiausisg

Tue PresinbeNT =1 have great pleasure in conveying to Dr. Ledoux the thanks
of the Canadian Mining Institute for the very valuable and interesting paper which
he has just read.

The meeting conveyed its thanks to Mr. Ledoux amid applause,

ACE'YLENE GAas AS A MINE [LLUMINANT,

Mk, ANprEW HloLnasy, of Ottawa, addressed the Institute on the above sub-
ject as follows: When in the innocence of my heart 1 accepted your worthy Secretary’s
mvitation to address this Institute on the sulject of * Acetylens Gas as a Mine
aminant," I had not caleulated on the fact that 1 was to appear befare an assembly
of gentlemen eminent in their professions, well read on the scientific deve*spments of
the age in which we live, and no doubt more familiar with the techni- 1l and scientific
suestions involved in the production of calcium carbide and acetylene gas than T can
possibly be. Having recklessly pledged my word, however, if you will bear with me
a few minutes I may be able to say something of the practical application of acetylenc
that will be of interest to you as mining engincers. As you are aware, calcium carbide
is a product of lime and coke, caused by their fusion in the intense heat of an electrial
farnace. 1 am proud to say the invention or discovery of how to produce calcium
carbide is the work of a Canadian, rofessor Wilson, of St, Catherines. The discov-
ery was brought about by an attempt, in 1892, by Professor Wilson to reduce lime to
its metallic base by heating it with charcoal in the electric furnace. Instead of obiain.
metallic calcium, as he had expected, he produced a hard crystalline substance ncw
hnown as calcium carbide. This substance is infusable except in the electric arc.
The gas is permanent in the calcium in a dry atmosphere, but carbide slacks like
quick lime when exposed to moisture, Treated with water it dezomposes violently
and gives oft acetylene, 2 gas having a stiong odor and powerful illuminating qualities.
The utilization of this gas as a mine illuminant is a subject of vast importance to the
mining industries.  More powerful than electric light, it is portable, requires no ex-
pensive plant or expert knowledge, and what is probably more important than all to
the workmen in underground work, ¢ removes less oxygen from the air and produces
less carbon dioxide than any other haown mine illumimant, the electric incandescent
light excepted.  Its heating effect is practically the same as that of coal gas burned
with the incandescent mantle. Miners can readily see the importance of having a
lignting element that is at once

Simple in operation,

Economical to use,

Powerful as an illuminant,

That does not rapidly consume oxygen, or vitiate the air with smoke or
noxious gases, and at the same time is safe and portable, and requires
no expert knowledge to operate it,

My first experience with acetylene as a mine illuminant was in the Grand
Calumet Silver Lead Mine in the vicinity of Qtiawa. A small generator containing
a pound charge of carbide was used to light a shaft 10 x 12 2t the 60 foot level. The
hurner was a Bray, consuming only half a foot of acetylene per hour. \When the gas
was lighted the shaft was so brilliantly illuminated that the smallest piece of rock
could be distinctly seen from the top of the shaft.  The nianager of the mine, Mr.
McC. Ritchie, reported as the result of the first week’s experience with the new light,
that his men had made an increase of three feet in sinking, over the hest week's work
thut had been done in the shafi—a gain sufficient to pay for the lighting plant and
carbide to run it for six months. He added that the health of the men was beiter
than it was while mining with oil or candle light. Acetylene light is now in use in
many mines as an illuminant. The carbide is packed in galvanmized steel cans con-
taning 100 lbs. fastened with screw covers. It is easily portable, and needs only to
be kept dry to be perfectly safe. It does not leak and contaminate everything it
comes in contact with as oil does, and it cxn be taken into the roughest mining
country without difficulty. There are scores of generaters on the market, adapted
for atl kinds of lighting. I am myself the inventor of, 1 believe, the anly successful
acetylene head-light for locomotives. It is now runnirg on the Pontiac, Pacific,
tatinean Valley, and Canada Atlantic Railways. The engineers declare that
acctylene gas has greater diffusive power than any other illuminant that they have
cver used in a headlight.  Engineer McFall of the Ontawa and Gatineau Railway
says that he would rather buy carbide out of his own wages than go back to oil light
for his locomotive.

The popular impression that acetylene is dangerously explosive is due principally
1o the terrific uxplosions which took place in the jersey City Works, where ordinary
low pressure acetylene gas was converted into liquid acetylene under high pressure.
Of course anyone can readily understand that 400 cubic feet of gas subjected to a
pressure that reduces it to one cubic foot, when it becomes a liquid, creates a danger-
ous clement.  Ordinary atmospheric air compressed in the same way under one
temperature, when suhjected to a rapid change in temperature would also develop a
iremiendously expansive force. It is believed by some authorities that the explosion
ol liquid acetylene at Jersey City was due more to impure carbide uced in its production
than anything else.  Pure acetylene is not explosive. 1t requires a mixture of air to
render it so. I have been unable to trace any explosion of acetylene gas generators
11 any cauce but gross carelessness and ignorance, and in no case have I ever heard
of a spontaneoms explosion of acetylene or a destructive fire being caused by
an acktylene explosion.  Vested interests in ¢oal gas, electric light add ail companies
have made the most of the explosions that have taken place té create distnist in the
public mind, They might as well, however, try to roll back the ocean tide or the

flow of the St. Lawsence River asto prevent the developments of this progressive age.
Acetylenc has come to stay.  We have ouly touched the edge of the market for it yet.
I expect to live to see the day when lozomaotives and Atlantic liners will be propelled
by stean generated from carbide. The possibilities of our immense water powers,
the development of the electric furnace and by its neans the conversion of what we
have hithento looked vpon as waste products will, in the near future, createa woader-
ful industrial development in Canada, not the Jeast of which will be the manufacture
of Calcium Carbide.  The industry is yet in its infancy. It stands to.day it the same
relation to coal oil that coal oil didl half a century agoto the tallow candle. 1 have
probably followed the practical application of acetylene as an illuminant, more closely
than many of you gentlemen have done, and niy advice to mining engineers one and
all, is 1o keep posted on its development, for the product of the electzic furnace will
as surely be 1n the 20th century the poor man'’s light as the product of the petroleum
well has been in the latter half of the 19th century,

Tur. PrestpreNy —There are, no doubt, some members present who would like
to ask Mr. Holland some questions.

bl Mr. HovraND—I shall be happy to answer any questions to the best of my
ability

Tur PresipgNr—Might 1 ask you what is the danger, if any, in using
acetylene ?

Mr. ‘HoLLAND—As far as my experience goes there is positively no more
danger in the use of acetylene as an illuminant, when generated in small quantities
in propet apparatus, than there is with any other illumnating element—in fict there
is less danger with it than there is with coal oil.

Tng PresiveNt—I presume that carbide will be extensively manufaciured in
Canada?

Mr. HoLtAND—I am satisfied that the manufacture of carbide will within a
very short time become one of the important industries of Canada., At present
there is only one factory—that of the Willson Company, at St. Catherines, Ont.
Its capacity is only 34 tons per day. In a ¢ aversation with Prof. Wills m touday,
at the Russell House, Ottawa, he gave me 1o understand that he had about con-
cluded arrangements with a number of Ottawa capitalists, owners of large water powers
there, to manufacture under a royalty to his company. In fact one factory has
commenced operations and already has two furnaces in operatiun turning out carbide.
Other furnaces will be installed as rapidly as possible,  The demand for carbide
during the past winter was so geeat that it could not be supplied, and two-thirds of
the grenerators installed for house lighting had to be shut down,  The carbide famine
existed all over this continent.

Mr Lewis—Is itnot a fact that in the United States there were several
accidents reported as caused by acetylene explosions ?

Mr. HoLLAND—Yes, that isa fact, but in every instance they were due to
carelessness or the same sort of reckless ignorance that causes accidents with coal ol
by filling lamps while lighted, pouring oil into a cook slove to hasten the getting of
the breakfast, or with coal gas vy prospesting for a leaking pipe in a cellr with a
lighted candle. Such accidents will always occur with any lighting c¢lement that is
explosive, where ordinary care is not_exercised.  As I said Lefore, the explosions
that cauysed such death and destruction of property in Jersey City, were not of
liquefied acetylene, an element so dangerous under all circumstances in its present
stage of development that Professor Willson will not sanction its manufacture in
Canada under his patents,

THE PRESIDENT—Is not acetylene more explosive than oil or ordinary illumi-
nating gas from coal ?

Mr. HoLLAND —1 have not found it so in practical use.  Professor Lewis, of
London, England, in his interesting expetiments, finds that it requires a smaller
quantity of acetylene in a given quantity of air to cause an explosion than it does of
ordinary gas. But acetylene has this advantage. An ordinary Bruy burner of 16
candle-power consumes 7 feet of ordinary illuminating gas per hour.  An acetylene
burner of 2§ candle-power consumes only half-a-foot of gas per hour.  Consequently
if an acctylene gas burner were to remain open for ten hours in an ordinary ronm
the proportion of gas to air would not make an explosive mixture.  Vou must also
bear in mind that there is no such thing as spontaneous explosion of low pressure
gas. _You must have an air mixture and fire or flame to produce it.

Tur PreSIOUENT~I would hke to ask Mr. Holland what kind of lamys he
used in the Calumet mine?

Mr. HoLLARD—It was a small generator made of galvanized iron, about the
size of an ordinary water pail. It carries a charge of one pound of carbide, which
is sufficient to run a 25 candle.power gas jet for five to seven hours, according to the
purity of the carbide and the care used in preventing leaks. The generator is
stationed in the most convenient place in the shaft and the gas is conveyed through
a 33 rnbber tube to a short bracket and ell cock and burner that can be s uck any-
where in a crevice in the rock where it will throw the light 1o the best advantage.
When the holes are drilled and loaded for a Llast, the generator and bracket are
taken up out of the shaft until the blasts have been made, and then taken down
again and replaced.

'I;;I?E PresipeNT--Is that the only form in which it has been used under.
froun

Mr. HoLLAND =T have not heard of permanent plant bieing installed in a
mine.  Of course a largze generator and regular piping could be put in where no
blasting was beirg done.  Acetylene must be burned as an open flame, and could not
be used in coal nuines or where explnsive gases are developed.

Tne PreSinRNT- @ asked you that questiod because to bie used successfully
in a mine an acetylene light must be in such a practical form that it can be used in
any part of the shaft or stopes.

Mr, HounrAND—In that case you conld use small hand lamps, such as you sce
in bicycle headlights,

Tue PrESIDENT—~And they are pertectly safe?

Mr. lHoLLanND—Y's, perfectly safe.  The quantity of acetylene gencrated in a
lamp at one time is so small that if it did explade it would not be as dangerous as a
fire cracker.

Mr. Coste—How do you get your water pressure ?

Mr. HoLtaND—In all these small gencrators there is a reservoir and regu-
l:\linﬁ value for the water feed.

Mr. Costk—Not with the small lamp ?

Mr. Hontann—\es, the acetylene lamp is a generator and lamp combined, no
matter in what form you get it.  One fact about the acetylene light is its wonderful
diffisive power.  Mr. Murphy, engineer on the Pontiac Pacific Railway (old me this
winter that the acetylene headlight picrced through fog and falling snow in a way
that no other headl({:ht can,

Mr. ANDREWS—I§ thére any way of overcoming the disagreeable odor of
acetylene?
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Mr. Horrasp—There is no odor from acetylene when it is burping ; the odor
1s from escaping gas, and the gas itself is not injurivus to health until 1t s in such
quantity as to isplace the air, and thea it hills by asphyxiation,

Mr. AsnrEws—Is there any way of taking the refuse from the generator with.
out gas escaping ?

Me. tlort.axp—No, a certain amount of gas will always escape when the gen
crator is opened, but the smell soan disappears.  In some generators the retuse carhide
is drawn off from the bottom like wilk of lime. 1t is called the wet process.

Mr. AxorEws—In taking the ashes out is there not always some cathide in
them 1hat contains a certain amount of gas that would cause danger from fire ?

Mr. Hovt axp Not where ordinary precaution is used.  Befure cleaning out
the refase, if suflicient water is allowed to enter the gencrator to decompose the
carbide the ashes will be damp and and will give up all its gas, and while they will
lhm\\; ofl’ astsong odur of acetylene there is not suflicient gas left to light witha
match,

Mr. AnprEws.=Mr Holland has referred to the advantage of being able to
cury carhide with provisivas in tahing supplies to a mining camp.  Does he refer to
carbide in sealed cans or loose?

Mr. UortAsp  Carbide must always be carried in air tight cans or drums.
Like quick lime it readily absorbs moistuge frum the air and slacks, giving off its gas.
The safest place to keep cathide would be alongside a furnace, or in a furnace for
that marter. Lt will keep for any length of time in 2 dry atmosphere,

Mr. AvbrEws  What do youcalculate the cost to be of lighting with acetylene ?

Mr. Hortasp— At the present price of catbide, $76 per ton, a 2§ ¢. p. light
costs abut half a cent per hour, Ot course this varies with the quality of the carbude.
If Prof, Emmerson's process of utilizing sandust as a source of carbon supply isa sue-
cess, carbide of a superior quality can be produced and suld at such a low price that
coal ¢il cannot compete with it in any sense. It is calculated that at Ottawa from
700 10 800 tons of sawdust are thrown into the river daily from the sawmills. Dunng
the coming season Prof. Enunerson proposes to convert that vast quantity of waste
waterial into marketalile products, one of which is cathon.  The catbon is rendered
chemically pure in the prace:s of producing it, and used in connection with a high-
grade lime the carhide made from it is of a superior quality, Prof. Emmerson behieves
that he can mahe carbiide with at that will yicld from 5 10 9 culue feet of gas per
pound, as compared with § feet frum carbide made with coke anid hme.

THURSDAY MORNING SESSION.

Tue Presipuxy, who wok the chairat 10.30 a.m., called upon Mr, Rernard
Macdonald, M. I, to address the meeting on

AN IMPROVED METHOD OF FEEDING WATER 10 THE STAMP MILL MORTAR.

(Address reported elsewhere in this issue.)

e PrRESIDEN r—Those of you, gentlemen, who have had anything to do with
milling, especially vold milling, will appreciate Me. Macdonald’s paper. I wish
simply to say that the device fn its present application may  be new, bat that so long
ago as 1882, 1 saw practically the same thing in use in a stamp mill in South Caro.
lina. It is st a new deviee in rhe cense of the intraduction of water below the level
of the polp discharge, it hiving been tried in California according to Mr 1obson,
in guite a number of places, but the details of it are certainly to my mind new, and 1
knaw that seme of the gald men are anaiaus to say something about it.

Mr. ANDREWS =11 the oYject is to facilitate rapid crushing T could understand
the advantage of iv, hunf the o jects were o bie contined to thorough awalgamation
in the battery. 1 ean handly uaderstand wheee the advantage would conie in. 1 tsied
it myself and 1 1hink afew 1 pvements could be made with o view of getting a
bettes tate of amnalgamarion, - Fos rapid crushing 1 can understand why water eotering
as jadicated would nir carry the pulp o the ground through she discharge as quickly
as it eould he got theongh the wcreen, but at the same time, as was menit nad 0 the
paper, it wauld clear away all the ane feom arnd the Lase die, and consequently an
my opinion the strong cutrent would be bkely to carry fine gold, especially very tine
gold, through the dacharge which otherwise would have time to remain in the moriar
and became thurougoly amalgamated. 1 found that trouble to o centain eatent wy.
self. 1 eaanuned i that ine again, tryang to see 3f 1 could overcome that difficulty,
and 1 have date $9 10 same eatent at thee costof rapid crushing, but giving me a better
resuft in the amalgamaten, 1 placed a ppe in the wooden chuck box conveying the
water from the hole down lower, and this pipe has been perforated over the small et
plugs that are screwed into the pupe. 1 have bad the jets pointing in between the
dies towards the boitom of the mortar, keeping the coarse sand clear.  The current
then had a chance to protect itself and it gave the gold a Ietter chanceto amalamatce.
1 found that specially advantazeous in a place where we had a0 concentrators. You
will sotice hubbles of air flowing from the water, running into bubbles and raising to
the water lesel. 1 thiok there is toom for considerable doubt as to wheiher these
bubbles of air will not pick up a certain amount of the very fine gold, causing it 1o
float and passaway. It was pretty freely discussed in the American Institute sume
years ago, as to this air coming into centact with the particles of fine gold and causing
it to float anay with the water.

Me STUART (Trure)—=I have had some expesicnce in this matter myself and 1
wish to say a few words as to this new system which we are indebted to Mr. Mac.
Donald for bringing hefore us.  One of the most important matters in connection
with this has not been mentioned in Mr MacDonald's paper.  As all practical mill

men know, itis a very imjortant thing to introduce just ihe required amount of |

mercusy into the battery in arder to give us good amalgam.  If we take too little, the
fine gold is allowed to escape for want of amalgamation, and if we feed too much it is
thr w11 of the battery and paces down over the plates.  Some few years ago this
me Cwnd was intzoduced at anc of the Waverley mitls by Mr. O'Shaughncssy in rather
a ¢t wle way compared with that now presenterd ta us by Mr. MacDonald, On the
whaote T may @y that the experience of Mr (FSha..ghnessy of running two batteries
side by side on the same material, one with this mc hod and the other with the old
mcthad of introducing the water was cminently <atisfactory.  He got about go per
cent. of his gald in the lattery with the old wethod, and in the new he got 98 per
cent.  He oltained in the vatious tests he marde at least 1 per cent. wore gold,

M MacDoxatn—You do nat belicve, Mr. Stuart, that it destroys the effect of
the murtar as an amalgamating machine to have the water injected from below?

AMr. STUART =There can bie no guestion about it improving it.

Me. Machosarn—In that you do not agree with Mi. Andeews?

Mr. STUART =] cannot from the expericnce § have had.

Mr. Machoxanv— That is my eapetience, too.  May 1 ask Mr. Andrews how
the air got into the water?

Mo ANprEwne By various methods.  \Water contains a certain percentage of
air and chnraing unght libetate it.  Thete is also a possibility of the water sunning
low in your pipes.

Mr, MacDonNaLL—I should think, Mr. Andrews, that the water falling over
the top at a distance of three feet would have a far better chance of being aerated
than in flowing through a pipe under good pressure.

Mr. ANDREWS—] should think there should be some chance of that, but there
would also be a possibility of the water liberating the air. 1 do not maintain that
bottom feed was not as good for amalpamating as top feed. 1 stated that under these
very same circumstances I have found that the pipe swept the fine gold through
the water, and that by feeding in the back with the very same mortar gave me a lagger
percentage of amalgam on miy plates that by feeding water in front and turning the
{qt down instead of turning it back, I found I got a large percentage of my goldn
wetween the shoes and dies but on the opposite side. 1 had the same experience you
speak of except that I found I did not get as large a percentage of tine gold and
amalgam on my outer plates.  Our mill is giving an extraction of 95 to 100 per cent.
of the total value of the guartz, and consequently the muthod of feeding water below
must be advantageous for amalgamation. I am speaking of the back method rather
than the front,

Mr. MacDosatD--If the amalgam was got on the outside of the plates it would
be equally as good 2

Mr. AsprEws—We prefer to have the amalgam in the mortar, if possible.

Mr, MacDoxarn—Unless your assays prove to the contrary it really made no
difference if it was far on the vutside plates.

M. ANbREWS—It is always a chance when the amalgam gets on the autside of
the plates that it may be swept away., It might be a small It at a time, which
might never show in the assays, and might not be swept away at the time the assays
were taken.

Mr. MacDoxat.b—There would be danger of the inside plates scouring and
the amalgam conung through the screens and treing washed off the plates.

Mr. ANDREWS—Since [ have been using the bottom feed 1 find 1 have less
amalgam on the inside plates, and I get most of my amalgam now nght downon the
bottom.

GoLD MEDAL FOR STUDENTS.

Mz, B, the Sccretary, announced, that as last year, a gold medal would be
offered fur compelitivn among Canadian mining students for the best original paper
cuntributed to the Transactions of the Institute duning the current year.

The object of this competition was 10 encourage abservation and original work,
particularly during theirsummer vacation.  Last year the award had been made to
Mr. Percy Butler, a graduate of McGill, now with the Guggenheim Smelting Co. at
Perth Amboy, N.J.  (2pplause.)

DESCRIMTION OF THE SULTANA QUARTZ LODE AND THE SINKING OF THE
BURLEY SHAFT ON BaLD INDIAN DBav.

Mr. J. Buriey Sy, of Winnipeg, presented his paper on the above subject
(repraduced in thes issue).
Dz, G. M. Dawson (who occupied the Chair.)—We are all interested in the
sinking of this shaft, under somewhat unusual citcumstances, and [ dare say there are
several here who would like to ask questions about it.
Mr. ANDREWS.— Mr. Smith spoke of the borings there as testing the lead.
\l\'clc these tests made to find out whether the lead continued there, or the value of
the lead ?
Mr. BUrrLey Saitit, —To find whether the lode continued there.
Mr. ANvrews.—Would that be of any value for assaying ?
Mr. Buktry St —They were all assayed.
Mr. Astiws, -1 have o eaperience in that line and T was thinking of teying
it n;y)sclf. Would yuu consider it valuable at all as an indication of the value of the
lead 2
Mei, Bugres Sairn. -If you get a sufficient number of bonings, I should think
it would be. The same apphies to the sampling of these burings as to sampling in the
pigs and c.-p{:cr. The greater aumber of bogings you have the more likely you are
to arrive at the correct estimate of the value of the ore.
\lr.’ ANprEws.—Could you give any idea as to the cost of sinking these
botitgs 2
Mr. BurLey SsiTi.-~The cost of most of these borings was a little increased
un account of theice there.  They had to be put down from the surface of the ice
and as the weather these often goes to forty degrees below zero we had trouble with
the freezing of the motor.  All through the grouud is very hatd there and it cost us
about $3.55 per foot on the average,
Mz, ANDREWS. —There was no very deep boring.
Mr. BurLey SM1TH.—~No; the decpest boring was a trial bore of 300 fect 1o
test the ground gencraily.
Mir. Coste.—1 have heard that my name was mentioned in connection with this
matter, and that a remark was made about a report I made on that distuct in 1883,
and I understand Mr. Smith has stated that 1 condemned the district.
Mr. BukLey Ssmiti.~Oh no.
Mr. CosTeE.—As 1 understand it, you stated in this paper that I said in my
report there was no gold in that particular mine.
Mr. BURLEY SMiTH.—Your report so stated with regard to the quartz as not
Leing auriferous, .
* Mz Costr.—Well 1 have the report hercand it will speak for itself as vegards

hat. I may say that the teport was written before we had the result of the assays
and before they were made, but 1 will now quote from the report in ordes that there
may be nn nisunderstanding about it 1~

**This vein, called the Sultana lead, is ahout 30 feet wide, Itsstrikeis 70°, and
its dip south at an angle of 72 ; the quanz is yellowish, hurd, and devaid of minerals,
I do not think it is auriferous. It reappears 500 or 600 feet to the cast on another
bay of Indian Bay; and also a quarter of a mile to the west, on the Island directly
west of Quarsy Island.  In the foot wall of this quariz vein at 32 feet or thercabouts
is another little vein with softer and whiter quarntz, which is auriferous and contains
mispickel, iron—pyrites and galena—probably argentifcrous.  The thickness of thie
little vein varics from G in. 10 3 ft.  The gneiss at the foot wall of this second vein,
and between the two veins, is also changed into horablende schist.

*** Pine Portage Mine’ (shaft vein), ten miles south-cast of Rat Portage, Lake
of the Waonls.

** A dark greenish schistose rock, intersected by numerous scams of calcite and
containing 3 good deal of iron pysites.  The sample which consisted of a single
fragment weighed two pounds nine ounces.  Assays showed it to contain :—

CGold iieiiieiiet oiaeeess Trace.
SV, it ciiiiitieteaeess ©°117 OtnCEs 10 the ton of 2,000 1bs,

* ¢ Pine Pottage Mine® (shaft vein), one mile from the bottom of Pine Pottage
Hay, Lakz of the Woods.
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A greyish translucent quartz, associated with a little coarse crystalline calcite and
containing, in parts, a trifling amount of iron-pyrites, weight of sample, a single
fragment, one pound one ounce. It was found to contain :—

9.916 ounces to the ton of 2,000 Ibs.
................. 15.371 ¢ ¢ ¢ “

‘“ Maiden Island—small island three quarters of a mile east of Heenan Point,
Lake of the Woods. :

*‘The sample consisted of three fragments —the first a greyish, translucent quartz,
associated with a small quantity of greyish green chloritic mineral, in parts coated
ferric hydrate and containing here and there a little copper pyrites—the second a
fragment of quartz much stained with ferric hydrate, contained in parts a little copper
pyrites—the third, a soft greyish-green schistose rock, associated with a little quartz,
it was in parts coated with ferric hydrate, and contained here and there a little copper
pyrites, weight of sample two pounds fifteen ounces. It was found to contain :—

1.225 ounces to the ton of 2,000 lbs.
0. l75 X3 (13 € ““

‘“ Sultana lead (little vein), east shore of Indian Bay, eight to ten miles south-east
of Rat Portage, Lake of the Woods.

*“ A very fine greyish white quartzite, holding here and there, a few specks of
pyrrhotite and iron pyrites. The sample, a single fragment, weighed two pounds nine
ounces. It was found to contain :—

“Gold ...
“Silver .............

0.992 ounce to the ton of 2,000 lbs.
0.467 13 [ (13 113

** Sultana lead (big vein), east shore of Indian Bay, eight to ten miles south-east
of Rat Portage, Lake of the Woods.

A greyish sub translucent quartz, in parts coated with ferric hydrate.
sample, a single fragment, weighed two pounds one ounce.

¢‘ ‘Keewatin mine,’ west vein, eight to ten miles south-east of Rat Portage, Lake
of the Woods.

‘¢ A white quartz, in parts very much honeycombed, the cavities at one time
most likely contained iron pyrites, which has been removed by weathering ; it was,
here and there, stained with ferric hydrate, and contained 3 little iron pyrites ; minute
specks of native gold were observed adhering to the walls of some of the cavities.
The sample, a single fragment, weighed one pound three ounces. Assays showed it
to contain :—

Gold......
Silver .. ... .l

The

9.917 ounces to the ton of 2,000 lbs.
0. 525 ({1 (13 o

Mr. Smith will therefore see that I only mentioned one as not being auriferous, and
that was proven afterwards by the assay.

Mr. BURLEY SMITH—I qualified that in my paper. I stated that the actual
boring tests made lately at this ‘particular place had shown that the quartz is not
auriferous or contains the smallest trace of gold. Opposite the Crown reef there is a
vein of about 14 feet wide which yielded a splendid mass of quartz and has really fine
walls. I imagine you alluded to that, because it is patent you must have seen it. I
must say al the same time that I feel myself very much indebted to Mr. Coste’s report
because it was owing to that report I first got the idea of following that lode up. It
was pointed out to me by a man named Jake Hennessy. I trust Mr. Coste dogs not
think that I cast any reflection on his report, because, on the contrary, I am much
indebted to it. ‘

Mr. CosTE~Far from this district not being rich in gold, I think it is quite the
contrary. Although in 1883 there was very little work done, still there was enough
to show, and the assays proved, that some of the veins were very rich in gold. For
instance, one of the places that was open about a mile or so on the other side of the
little peninsula—the Pine Portage mine—the vein was about 70 feet wide, with very
little iron pyrites or any other mineral, and you could not see any gold in it, yet when
it came to taking samples of the white quartz the assay has proved by analyses 12.77;
another oue assayed 9.68 ; another assayed 9.91 ; showing that some of the veins in
the Pine Poitage mine were very rich. ~ Also in the Keewatin mine, one assay gave
4 95 ounces, another 9.91 ounces. My report cannot be said to condemn that district,
but on the contrary it shows that some of the veins are very rich,

Mr. BURLEY SMITH —Your report was the best I read on the subject, and it led
me to further exploration on that lode. With regard to that position, where the quartz
re-appeared on the island, we got assays there quite 6 ounces. We have sunk a shaft
slightly beyond that place and the lode was 25 feet wide, and there is gold visible.

Mr. CostE—I think it is a most promising district. Some of the veins are very
strong, well defined, and quite rich.

Mr. INGALL—I am glad Mr. Coste is here today, because I know that on several
occasions allusion has been made to this report. People do not seem to have read it
carefully or understood about the assays being published in another part of the volume
separate from the report. It is well that Mr. Coste has made an explanation so as to
clear up mistakes. I have heard it said that Mr. Coste stated there was no gold in
the Sultana veins, whereas is was another vein altogether to which he alluded.

Mr. BurLeEY SMITH—Anyone who reads the whole of Mr., Coste’s report will
see that he states that very clearly. There was not sufficient work done at that time
to show up, but he mentioned many veins where there was gold. At that time it
would be imipossible for any one to judge by appearances.

Mr. CosTE—Even then my report went to show that the district was rich, and
the assays proved it afterwards.

Mr. MacDoNALD—I wquld like to ask whether that large body of auriferous
quartz occurs at a vein paralleling the auriferous vein or as an isolated body.

Mr. SMITH—It is a vein parallel with it and over it. They are really lenses.

Mr. MacDoNALD—Vertical ?

Mr. BurLEY SMITH—They have the general dip of the other lenses.

Dr. DawsonN—It seems to me the most singular thing about that whole district
is that it should have been opened up more than 15 years ago and reported on and
known to be aurifergus, and a good deal of excitement started about that time and it
dropped through for years and years and has only been taken up again quite lately.
It appears to have arisen entirely from the work having fallen in the first instance
into the nands of people who are not versed in that sort of business and who made it
purely a speculative-matter. As far as I can make out that was the whole trouble at
first, and only for that these mines might have been producing for the last fifteen

ears. .
y Mr. INGALL—It must.be remembered, however, that there was difficulty as to
the title of these lands and a dispute as to whether they. belonged to Manitoba or
Ontario. oy :

Mr. BURLEY SMiTH—That had an important influence in delaying their devel-
opment. ' For instance, it was not known who could give the title to the Sultana
Island, and it was only recently that the owner obtained his patent from the Ontario

Government. The Ophir mine was opened by the John Taylor Company, and it was
partly because of a disputed ownership, and also the prior timber limit rights of Mr.
John Mather, and others, which caused the mine to be closed down. That mine will
open some day and will, I believe, be one of the richest mines in the world.

Mr. INGALL—Was there not some difficulty also with the Indian Department?

Mr. BurLEY SMITH—The Indian Department at that time gave only such a
patent as they were able to give. They did not guarantee it was a valid patent, but
it was taken as being the best we could get. ‘

Mr. LATIMER—Sixteen years ago I spent some time in the neighborhood and
examined the locations and I can say that the great difficulty in connection with the
development of that country was that a sufficient satisfactory title could not be ob-
tained. The Sultana vein showed little gold, except on one side, at that time ; we
could get only from $1.00 to $3.00, except on one side, where it was very rich. I
recommended it at the time, and when they commenced to develop it they found the
title was not satisfactory and they were afraid to make an investment. The title was
a great difficulty, and then there was also a little want of confidence and want of
capital.

P Mr. BURLEY SMITH—Mr. A. W, Fraser, of Ottawa, who is present, is tully
cognizant of all the legal difficulties of this case, and as the question has a strong
bearing on the development of that district, I trust he will state the facts to the
meeting.

Mr. A. W. Fraser—A difficulty regarding the title arose in the first instance
because this was disputed territory. The Dominion issued patents to a portion of the
island for the Sultana mine 2nd also for three locations called the ** Ophir Property.”
When the litigation between the Province of Ontario and the Dominion was decided
in favor of the Province, it was then claimed that the Indian Reserve on the main land
included Sultana Island, and that the Dominion had power to deal with the island as
forming part of the reserve. In the precious metals case the Privy Council decided
that the precious metals are vested in the Province. There are a number of cases
dealing with these questions which are fully summarized in the very able judgment of
Mr. Justice Rose, in the case of *“Caldwell z. Fraser,” and the judgment of Mr. Justice
Rose was confirmed by the divisional court. This case sustained the title granted by
the Province to the defendant, and from this time forward I expect there will be no
further difficulty about titles. Regarding the Indian reserves, as I understand it,
the Province has to confirm the reserves set apart by the Dominion before they be-
come actual reserves, but this has not yet been done. So far as the precious metals
are concerned, the authorities have decided that the Province only has the power to
deal with them, and if the patents are granted of the mining rights it carries with it
the right to work the mines. Even should it be held that Sultana Island formed
part of the Indian Reserve, the Indians having surrendered their title the Province
has full power to deal with the minerals.

THE PRESIDENT—With all due respect to the men from Ontario who may be
here, I have never seen so many examples of bad management in the same territory
as I have seen in the Province of Ontario. How much that has to do with retarding
the progress of the country, perhaps I am not posted enough to say, but I can say
that when you put men who are accustomed to hew timber, to hew rock, you make a
mistake. The great trouble that has been in Ontario that they seem to think that a
blacksmith can make boots and shoes for people to wear. They have had a class of
management there which has been, to put it very mildly, thoroughly ignorant of the
subject of mines. Of course there are exceptions, and [ make exceptions in the case
of several men. In June or July last I was in the Rat Portage country and I was in-
formed that of all the number of stamps in the Lake of the Woods district, only three
were running, viz : Regina, Mikado and Sultana. I know from my own experience
of twenty years, in several districts, that for every one property that is intrinsically
poor, and is a failure, there are at least a dozen good ones that are turned down
simply because of incompetent management. I think the failure of the Lake of the
Woods country to produce more bullion than has been produced during the last three
or four years is due chiefly to the bad management which has prevailed, and not to
the poverty of the country.

Mr. INGALL—Apart from the question of mismanagement that question of dis-
puted title is very important it seems to me. No matter what representations may be
made about a property, the first question asked you in New York or London when
you go for capital is why have you not worked the district 2 It is all very fine to tell
us about the district, but why was it not worked ? Consequently it is of great impor-
tance that it should be known that this district was not worked because of the dis-
puted title. The gold district of Beauce, in Quebec, has not been worked so well as
it ought to have been for the reasons that the titles were not perfect and the people
gave up in despair.

Mr. BURLEY SMITH—It is undoubtedly true that there has been mismanage-
ment of mines, but it must be remembered that mismanagement always occurs in
developing new fields of industry, and it occurs especially in mining hecause of the
class of men who go into prospecting. Men who prospect are not supposed to be

good mine managers, and it is only after the mines become developed that really good
management is necessary.

Mr. B. T. A. BELL, Secretary—While admitting that the question of title had
been a great factor in keeping back the development of the Lake of the Woods, that
was a thing of the past, and hardly explained why the whole gold production of
Ontario did not, so far, exceed $300,000 