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COMPRESSORS

ALTLs KINDS OFr"

RUBBER GOODS for MINING PURPOSES ‘

MANUPACTURED RY

(- THE CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,ivo

orrice 618 63 FRONT ST WEST TORONTO. FACTORIES AT PARKDALE.
 Steam & Air Hose, Rubber Bumpers and Sprin gs Fire Hoge PuHey Covering. Rubber Clorhmg & Bools,

INGERSOLL ROCK DRILL CO

ROCK DRILLS (o i

STRAIGHT LINE, DUPLEX & COMPOUND

‘AR COMPRESSORS

Stone Channelling Machines, CGoal Mining Machmes, and Complete Planta uf
Mining Tunnellmg and Quarrymg Machinery.

-

164 ST JAMES STREET MON'I'RﬁEA.L.
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Is the most Economical and Durable BOILER FEEDER.
If you have never used it a trial will convince ‘'you of this fact.

WE MAKE ALSO A FULL LINE OF ——mmw

LUBRICATORS : : :
OIL CUPS FOR ALL PURPOSES3

STEAM AND WATER GAUGES, Etc.

SEND FOR CATALOGUE,

PENBERTHY INJECTOR COMPANY

131 Seventh Street, Detroit, Mich. ' Branch Factory: Windsor, Canada

LARGEST INJECTOR MANUFACTURERS IN THE WORL D.

‘Magnesia, Removable

Block and Plastic . . ’ /

Steam Pipe and Boiler g
Coverings . . . . . . \\
White Asbestos Wall . . ~

Plaster is Non- ..
+« Combustible & Worthy

of Attention

e \% \ N\ 7

Pt @ S @ .

/\Q\\% Q&Qv Oils, Cotton Wastc, Mine . .
\)

6\\ Steamboat, Railway ang . .
« Engineers’ Supplies

\ \\ ‘\8" Asbestos, Crude, Fibreized and
s / Manufacturcad . Lo

» " 7 ' '

% Fire Felt, Hair Felt and . .
/ Fireproofing Material . .

// WM. SCLATER, Manager.

THi CYCLONE PULVERIZER

Recent improvements have revolutionized the - hibreizing and
manuwlacturing of Crude Asbestos and its Ly-products, so that the
so that the CYCLONE is now universally used by all leading
manufacturers of Asbestos Material on this Continent.
| At : ) It can also be adapied 1o the thorough disintegration of all
THERATCHETI q THE CONQUEROR™

h ; SORING MACHINE FOR " classes of miinerals aud other waterials,
Fo ROGK, \ . o “BIND” & COAL. : 3

L W. T. COSTIGAN & CO
4 THEVELLIOT! ~BURING MASHINE WILL BOREARY saxT ERIALPENETRABLE BYARGTARY STEELDRILL. - . N

FROPRIETORS,

THE H ARDY P A_T—ﬁT—PICK co Limiteé. 196 St. James Street Montreal, Quebec..

SHEFFIELD, ENGLAND.

At e . By
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NOVA SCOTIA STEEL COMPANY, LIMITED
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails, Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 34" to 37" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel,
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Cbmpressed Shafting % to §" true to &%, part of One Inch.

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

WORKS & OFFICE NEW GLASGOW N. S

ATWAYS CARRIED IN STOCK.

~ THOS. FIRTH & SONS, LTD, SHEFFIELD |
fTOOL STEEL AND ROCK DRILL STEEL

SHOES .
JAMES HUT? oN & o Agt
AND .
TAMES HUTTON & CO,  *ovenwn
D|Es : Orusher Pliates.

MONTREAL.

AGEINTS FOR OANAIDA.

ADAMANTINE SHOES and DIES and CHROME CAST STEEL

CAMS, TAPPETS, BOSSES, ROLL SHELLS and CRUSHER PLATES.

Also Rolled Parts for Huntington and other Milis.

These casunis aré extensively used in all the Mining States and Territories of North and South America. Guaranteed to prove better and Y88
=S- cheaper than any others. Orders solicited sub)ect to above conditions. When ordering send sketch with exact dimensions.  Send for Illustrated

Circular to CHEROME STEEL WORKS Brooklyn, N.Y. .y KEAP and HOOPER 8TS.

C P HAUGHIAN, President. F. E. CANDA, Vice-President C. J CANDA, Secretary. J. G. DUNSCOMB, Treasurer,

THE WM HAMILTON MANUFACTURING CO,, LD,

MANUFACTURERS OF
GOLD MILLS, WET and DRY CRUSHING SILVER MILLS,
. LEACHING and CHLORINATING PLANTS,
HOISTING and PUMPING MACHINERY,
SMELTING FURNACES.

(Under License from the E. P. ALLIS COMPANY, Milwaukee, Wis.)

Branch Office’:

vANCOWVER BG  PETERBOROUGH. ONT.
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650
IMPERIAL CYLINDER OIL

Is recbgnized as being the best Cylinder Oil made
for High-pressure Engines.

MANUFACTURERS .

IMPERIAL OIL GO. .

Petrolea, Léhllon, Toronto, Hamiiton, Brantford, Peterborough,
Windsor| Quebec, Kingston, Montreal, Moncton, N.B.
Hillfax, N.S., St. John, N.B., Winnipeg
Vancouver.

ELECTRIC BLASTING

WVIOTOR O PLATINUMN FUSES.
Superior to all others for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in
neat paper boxes of 50 each. Aﬁ tested and warrant, Single and double strength, with any length of wires.

P U LX.-OX meﬂ- DEA OELXN X

The strongest and most powerful machine ever made for Electric Blasting. No. 3 fires 3o holes. No. 4 fires 50 holes.
No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

VIOTOR Gt MEAOELXIDIA.

No. 1 fires 5 to 8 holes ; weighs only 15 1bs. Adapted for prospecting, stump blasting, well sinking, etc.
Standard Kloctric Fuse and Blast Tester, Wire Rool., Mw design. Leading and Opnnecting Wires.

Manufactured only by JAMES MACBETH & 00.,

SEND FOR CATALOGUE. 128 MAIDEN LANN, NEW YORK OITY

FRIED. KRUPP | ——
raen QRUSONWERK, LRruro [OUNDRY &
“ MACHINE(‘E

ENCINEERING WORKS, IRON AND STEEL FOUNDRY.
[ngineers

MINING AND MILLING MACHINERY,
G;l;;o; s:é:kcoant::lr “OC:':) IFmshers of speci-

my [JoilerMakers
and ]:bunde I
RUIEQ

Rolier Mills, Stamp Batteries.
WITH

CHROME STEEL SHOES and DIES.

Ball Mills, with a continuous feed and dis-
charge improved system for reducing ores
to any degree of fineness.

.. MORH THAN 1,000 AT WORK.

Amalgamating Apparatus, Hydraul-
Class?ﬁaers, Mp chines, Harz and
ilharz Pattems, Round Buddles, Im-
proved Rotary Tables, Improved Per-
cussion Tables, Salzburg Tables,
Sweeping Tables, Amlé am Cleaners,
. Amalgam-Distilling and Gold Smelting

3% Furnaces, etc. Yo 4 -] LATEST L
" COMPLETE CONCENTRATION PLANTS. WINDING Encines & IMPROVEMENTS
CYANIDE PLANT.
Sixteen Awards a¢ the Golumbian Exposition gpe calMixture ’Shog s&DIe g
‘G’..As. '\'n;. PYKE & C)., With theB“TR[mD & WIIRLD
CANADA: {35 8t. Francois Xavier Street,
o the United States : Gold St. New Yor ¢ wality t
b U5 ot s THOS, PROSSER & S0,y oot 3. o oy Wssring quality unsurpasscd

gg‘pm“ Soywer Kmplﬁdeburg-Buchu Apartado 549, Mexico. For R@TARW %&W Mﬂ&ﬁ:%

rusonwerk. South African Agency, P. O. Box 399,
Johannesburg, S. A. R. Agency, 3

MICA BOILER COVERINGS.

All Steam users should see the NEW MICA BOILER and PIPE COVERING. It is FLEXIBLE, DURABLE and
‘ a MAGNIFICENT NON-CONDUCTOR OF HEAT.

Tested by Mechanical Experts of the Canadian Pacific Ry. Co., Grand Trunk Ry. Co., Michigan Central ‘Ry. €o.
Boiler Inspection and Insurance Co., and proved to be the BEST OF ALL NON-CONDUCTORS

FULL PARTICULARS, REPORTS OF 'rn.nu. PRICES TESTIMONIALS, &o. from

THE MICA BOILER COVERING COMPANY LIMITED, 9 JORDAN STREET, TORONTO, ONTARIO.
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_BULLOCK DIAMOND DRILLS

EXTRAGT GORES showing the nature of all formations penetrated, and

furnishing a sample for assaying. They are the only
Drills which indicate the exact thickness and, character of every stratum.

FIFTEEN STYLES AND SIZES

Adaptod to all Requirements.

. MANUFACTURED EXGCLUSIVELY BY s

\ - . N
) \ : \ .
“ MOND DRILL ‘“BRAVO” HAND POWER DRILL.
Hole, 2,500 ft. deep. Hole, 350 ft. deep
Core, 2z in. Diameter.

Core 1 3-16in Diameter

1177 W L_A_KE S'I‘BEE'I' C:EEIC_A_G-O U.S. _A.

F. B. POLSON. J. B. MILLER

Polson [rPOR Works Toronto Ont.

The Best Equlpped Boiler and Engme Works in Canada.

Hoisting Engines,
Steel Boilers,
Mine Pumps,
Rock and
Ore Breakers, |
Steam Yachts and Launches,
The Brown Automatic Engine.

W GET OUR PRICES BEFORE ORDERING. M

ESP LANADE FOOT OF SHERBOURNE STREET, TORONTO
OTTAW A POWDER CO., LIMITED.

ESTABLISHED 1891.
MANUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platinum - Fuses, Detonators, and all Blasting Supplies.

CENTRAL OFFICE: CENTRAL CHAMBERS, OTTAWA, ONTARIQ.
ALL ORDEPS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.
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CANADIAN GENERAL ELECTRIC COMPANY Lid

- . PIONEER MANUFACTURERS IN CANADA OF . . .

ELECTRIC MINING APPARATUS.

Motors

Rotary Drills
Prospecting Drills

Percussion Drills Crushers
Tramways Coal Cutters
Rope Haulage Locomotives

BELECTRIC PERCUSSION and ROTARY DRILLS
In Operationflat thelWentworth Gypsum Quarries, Windsor Nova Scotia.

Self-Starting Motors, absclutely without Spark

Self-Oiling! No Brushes! No Commutator!
Safety Ilectric Cables

‘When Water Power is available we can furnish apparatus to Generate ‘and Transmit Electric
Power with Economical Results, up to a Distance of Twenty Miles and upwards,

BRANCH OFFICES and, WAREROOMS : ,
1802 Notre Dame St., Montreal 138 Hollis Street, Halifax
~ Main Street, Winnipeg Granville Street, Vancouver.

Head Office: B0-71 Front Street Wost Toronto, O,

FACTORIES: PETERBOROUGHE. ONTARIO-
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The Royal Electric Company

MONTREAL—Western Office: TORONTO.

MANUFACTURERS OF

Electrical Machinery and Ilpparatus

FOR

MINING AND TRANSMISSION OF POWER.

of S K. C. TWO PHASE SYSTEM

RENDERS DISTANT WATER POWERS AVAILABLE FOR ALL KINDS OF MININC WORK,

TRAMWAYS

COMPRESSORS
HOISTS  FANS
LOCOMOTIVES STAMPS
PUMPS DRILLS

WRITE US Y(IUR;'BEQUIHEMENTS AND WE WILL FURNISH YOU WITH ESTIMATES AND PLAN3
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AMBER - MIGA.
GEO. S. DAVISON,

53 Sparks Street, Ottawa, Canada.

Agency M. R. Galusha & Son, Mining Brokers, Spokane, Wash.

KING BROS.
Miners of Crude Asbestos—All Grades

HEAD OFFICE, BELL'S LANE, QUEBEC.

Mines at Thetford Station, Quebec Central Ry., Quebec.

R. T. HOPPER & CO.

SUCCESSORS TO IRWIN, HOPPER AND CO.
(ESTABLISHED 1878.)

Miners and Shipwoers of Minerals, &ec.
81 BOARD OF TRADE BUILDING, MONTREAL, CAN.

Ashestos, Crude & Manufactured, Mica, Plumbago, Soapstone, &e.

Also MANAGING DIRECTORS and
SELLING AG:NTS for ‘

The Anglo-Canadian Asbestos Company, Ltd.
Loughboro Mica Mining Company, Ltd.

The English Portland Cement Company, Ltd.
Montreal and Kootenay Mining Company, Ltd.

H. W. JOHMNS"

o

Sectional Coverings

"FOR ALL HEATED SURFACES.

Packings, Round, Square, Sheet—Asbestos, Fire-Proof
Steam Ce:g:énts, Fabrics, Tubes, Blocks, Btc.

H. W. JOHNS MANUFACTURING CO.

87 Maiden Lane, N.Y.

JERSEY CITY,
BOSTON,

CHICAQGO,

NEW YORK, P

PHILADELPHIA,

JOENSON’S COMPANY, Ltd.

HON. GEORGE IRVINE, President.
A, 8. JOHNSON, Man. Director.
LAWRENCE LYNCH, Sec.-Treas.,

MINERS OF CRUDE ASBESTOS

The output per annum of Asbestos from these mines, in addition to
being the largest, not only in Canada, but in any part of the world, is un-
surpassed both in quality and length of fibre. The facilities for shipping
the crude ore are most advantageous, the properties being situated along-
side the railway, thereby enabling all orders to be filled promptly.

'

THE INTERCOLONIAL COAL MINING 0. Limited

Mines at Thetford Station, Quebec Central Railway.

OLD SYDNEY COAL

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 ASSOCIATICN, LIMITED.

COLLIERY, SYDNEY MINES, C.B.

Liverpool, Glasgow, French and Austrian Underwriteps:

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH.

SPRINGHILL COAL

THE CUMBERLAND RAILWAY and 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 L C. Railways.

HEAD OFFICE: 107 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL

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.
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Dominion Goal ‘Company, Limited.

Owners of the Victoria, International, Caledonia Reserve, Gowrie, Little
(Glace Bay, Bridgeport and Gardner Collieries.

————OFFERS FOR SALE——

STEAM, GAS and DOMESTIC COALS of HIGHEST QUALITY

Carefully prepared for Market by improved appliances, either F.O.B. or Delivered.

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

years. Its facilities for supplying Bunker Coals with promptness is unequalled.

——APPLICATION FOR PRICES, ETC TO BE MADE TO——

Jd. S. MCLENNAN, Treasurer, 95 Milk St.,, BosToN, MAss.

HIRAM DOUKIN, Resident Manager, M. R. MORROW,
Glace Bay, Cape Breton. "~ 50 Bedford Row, Halifax,

- KINGMAN BROWN & CO., Custom House Square, Montreal.
" HARVEY & OUTERBRIDGE, Produce Exchange Building, New York, Sole Agents for New York and for Export.

Iron and Steel Structures for Collieries,

Metal Mines and Smelting Works. . .

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

ROLLED STEEL BERMS, JOISTS, GIRDERS EHHNNELS HNGLES TEES, £ BARS AND PLATES

ALWAYS ON HAND, IN ""ENGTHS TO THIRTY-FIVE FEET
I'ables, giving Sizes and Strenyth of Rotled Beams, on application. Post Office Address, - MONTREAL.

DO"linion Bridge eOo, Ltdo’ ?“(l)gnl:ltsll‘::ﬂs, P.Q.

MACEINERY DEPOT.

A. R. WILLIAMS & CO.

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

345-347 St. James Street, - MONTREAL, QUEBEC.,
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If you want |

BAGS

FOR PACKING -

ASBESTOS, PHOSPHATES, ORES, &c,
Send to us for Samples and Prices.

Every Quality and size In stock.
Specially strong sewing for heavy materials.
Lowest prices compatible with good work.

We now supply most of the Mining Companles, and those
who have not bought from us would find It to their advantage
to do so. ’

THE CANADA JUTE COMPANY (Ltd.)

17, 19 & 21 8T. MARTIN STREET,

MONTREAL.

E. J. CHAMBERLIN,

Ganada Atlantic Ry.

THE SHORT FAVORITE ROUTE

BETWEREN

Ottawa a:_zji_ Montreal

TRAINS AlL
EXCEPT SUNDAY
And Sunday Train both directions.
S B0 a0 0 as AR RARARRRAAR 2002030003233088

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON..

And all NEW ENGLAND POINTS.

Through Sleepers between Ottawa & New York

Baggage checked to all points and passed by customs in transit,
For tickets time tables and information, apply to nearest ticket
agent of this company or connecting lines. .

C. J. SMITH,

‘General Manage Gen. Passenger Agt, .

1880

ESTABLISHED

THE COLORADO
IRON WORKS

1876
INCORPORATED
i898

DENVER, COLO., U.S.A.

Contracting Engineers for and Manufacturers of

SMELTING FURNACES

For the Reduction of GOLD, SILVER, LEAD, COPPER and PYRITIC ORES.

We also manufacture all kinds of Machinery for

CONCENTRATION AND AMALGAMATION, 4
MILLING AND CYANIDE, GHLORINATION, Erec.

LS

OF LATEST IMPROVED DESICNS.

Send for Catalogue of special class in regard to which information is desired.

SOLE AGENTS AND MANUFACTURERS OF

CoMPANY,

Standard Silver-Lead Water Jacket
Smelting Furnace.

Equipped with Arch-Bar System of
Mantles, insuring rigid and
strong walls. No
Cracks.

THE FINLAYSON PATENT WIRE ROPE TRAMWAY.

Embodies all the Good Features of the .Old Systems, with the addition of many New Patented ones,

making it the most Perfect System of Rope Haulage extant.

It is of the Double Rope System.

We especially call attention to the Automatic Loading and Unloading Terminals and Intermediate
Stations as being most important improvements over all other Systems. Anyone contemplating the
erection of a Tramway should investigate its merits before purchasing elsewhere. It is the best
Tramway that has ever been placed on the market. Full Description on application.

Agents for ERIE CITY IRON WORKS, Engines, Boilers, Etc., and SMITH-VAILE Steam Pumps, .
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MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
‘Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
T HAMILTON FPOWDER CO.

Manufacturers of Sporting, Military and - Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE

Dominion Agents for Safety Fuse, Electric Blasting Apparatus, Ete.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

MONTREAL ROLLING MILLS CO., MONTREAL.

MANUFACTURERS OF

Bar Iron, Steel, Wrought Iron Pipe, Cut Wire Nails, Horse Shoes, Lead Pipe,
ALL GOODS BEAR OUR White Lead! Shot) &O., &0-

<2 B2 WORKS: LACHINEH CANATIT.
“Trade Co. ™ Mark. Office: 3080 Notre Dame Strget.

JOHN A. ROEBLING’S SONS CO.

MANUFACTURERS OF

OF ATI, KINDS.

Mining Ropes a Specialty, s Iron, Steel and Copper Wire

OF EVERY DESCRIPTION.

117 and 119 LIBERTY STREET, NEW TORE. w1 swrey, manager.

-Office and Works: TRENTON, N.J. Office and Warerooms: 173 LAKE ST., CHICAGO.

25 FREMONT ST. SAN FRANCISCO

=z CALIFORNIA WIRE WORKS e

" ECONOMY
GUARANTEED.

SIMPLICITY,
DURABILITY.
For the economical transpor-

tation of material over rugged
Countries.

200 LINES IN OPERATION.

Spans 200_;0 2000 feet.

SEND FOR
ORE, COAL, \ ‘g.;::::::gp .
SAND, FUEL, fi| Addross ' :
SUGAR CANE, ﬂﬂmﬂﬂﬂa Wire Works
Etc., Etc., Etc.

; 332 BAY STREET,
2.’ 8an Francisco, California, U.8.A.

HALLIDIE ROPEWY.
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FRASER & CHALMERS
CHICAGO, ILL., U.S.A.

Manufacturers of ..

Mining Machinery
Stamp Mills
Smeilters, Engines
Boilers

Riedler Air
Compressors and
Pumps

OTTO TRAMWAYS a
Specialty
Perforated Metals
Riveted Steel Pipe

Etec., Etc.
Write for Prices and Particulars on any Class of Mining Plant.

IT foAYS
ADVERTISE

In The
~Ganadian Mining Review.

THE OLDEST AND ONLY OFFICIAL MINING PAPER
IN CANADA.

Union Gas or Oil Engine and Hoist Combined, on strong iron base,

No Fire. No Steam. No Boiler.
TEN YEARS‘ EXPERIENCE.
ABOUT TWO THOUSAND ENGINES IN USE.

Started instantly. Compact, Strong, Simple, Efficient, Economical. Perfectly- .
governed, so that oil is used only in proportion to the work done.
NN No expense when idle.

Particularly Adapted to Mining and Ship and Wharf Use.
BUILT IN SIZES, 6 TO 50 H.P.

ALSO BUILDERS OF MARINE AND STATIONARY CAS AND NAPTHA ENCGINES..
Send for Catalogue and state H.P. required.

UNION GAS ENGINE COMPANTY,
318 HOWARD ST.,
SAN FANCISCO, CAL.

No Danger.

STEAM TUBE GLEANER.

FIVE MINUTES to Thoroughly Clean Yeur Boiler Tubes with
the Hamilton Brass Mfg. Co’s Steam Tube Cleaner.

Hamilton Brass Manufaeturing Co

"HAMILTON, ONTARIO
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CHOOL OF MINING,

KINGSTON, ONTARIO.

The followin& Courses are Offered

l.  Three Years’ Courses for a Diploma in
(A) Mining Engineering.
(B) Analytical Chemistry and Assaying.

2. Four Years’ Courses for a Degree in

(A) Mining Engineering (M.E.)
(B) Chemistry and Mineralogy B. Sc.)
(O) Mineralogy and Geology (B. Sc.)

3. Post-Graduate Courses for the Degree of
, Doctor of Science (D. Sc.)
For further information see the calendar of Queen’s University
for 1896-97, p. 128,

4.  Prospector’s Course.

The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instruction beginning
January 6th, 1897, and continuing eight weeks.

9. Extramural Classes for Prospectors and Mining Men.

Lecturers will be sent to Mining Centres to conduct Classes in

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

The School is provided with well equipped Laboratories for the study of Chemical
Analysis, Assaying Blowpiping, Mineralogy, Petrography and Drawing. In the Mining Labor-
atory recently built the operations of Crushing, Amalgamating, Concentrating, etc., can be
studied on a large scale. . ,

The BRUCE CARRUTHERS SCHOLARSHIP (value $200 per annum) will be awarded
in May. Its object is to aid one who has had some experience in amalgamating,
quiring a good education in Mining Engineering. The conditions of the award w
known on application to the Director or theBursar,

etc., in ac-
ill be made

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.
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PROVINCE OF NOVA SCOTIA.
eases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AND——

PRECIOUS STONES.

TITLES GIVEN DIRECT 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
bundred can be included in one License, provided that the length of the block does
mot exceed twice its width. The cost is 50 cents per area. Leases of any number of
Aareas are granted for a term of 40 years at $2.00 per area. These lcases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

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

Royalty on all the Gold they extract at the rate of two per ceat. om smelted 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 hours are from 10 to 1. 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 1§ miles from Halifax in which to make application as.
the Department for his ground.

MINES OTHER THAN

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

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, wransfers, etc., of minerals are registered by the Mines Department for a
wominal fes, and provision is made for lessees and licensces 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 royalties, makes the royalties
&ss: lien on the plant and 6ixtures 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 ; Gve per cent.; Coal, 10 cents on every ton sold.

The Goid district of the Province extends along its entire Atlantic coast, and
vanies 1n widib from 10 to 40 miles, and embraces an area of over three thousand
miles, and is traversed by good roads and accessible at all points by water.  Coal is
known in the Counties of Cumberland, Cclchester, Pictou and Antigonish, and at
numerous points in the Island of Cape Breton.  The ores of Iron, Copper, etc., are
met at numerous points, and are being rapidly secured by miners and investors.

Coyptes of the Miping lLaw and any information can be had on application to

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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( This School is equipped and supported entirely by the Province of Ontario
SGH"“L ﬂF PBAGTIUAL SGIENUE, TORUNTU and gives instruction in the following departments:
1—CIVIL ENGINEERING ’
2—MINING ENGINEERING
3—MECHANICAL & ELECTRICAL ENGINEERING
4—ARCHITECTURE
5—ANALYTICAL & APPLIED CHEMISTRY

ESTABLISHED 1878.

AFFILIAT:D TO THE UNIVERSITY OF TORONTO

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

1—CHEMICAL 3-MILLING 6—-ELECTRICAL
2—ASSAYING 4—STEAM 7—TESTING
5s—METROLOGICAL

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

FOR FULL INFORMATION SEE CALENDAR.

L B. STEWART, Secretary.

WATER WHEEL %32

ADAPTED TO ALL HEADS FROM MINING LAW 0F 0NTAR10~
3 FEET TO 2000 FEET.

2, Our experience of 33 years building Water Wheels enables us to suit every re- Mining land < as surveyed loca
8§l quirement of Water Power Plants. We guarantee satisfaction. Scndryfor b s may be taken up ¥

Pampilet, state Head, and write full particulars. tions or staked claims.

. . . Locations range from 40 to 320 acres.
JAMES I.EFFEL & cﬂ sp“ngﬂe'd 0'“0 “ s A Claims range from 10 to 20 acres on vein or lode.
" ) 3 U1 U Fs Locations may be acquired in fee or under leasehiold.

Price of locations north of French River, $2 to $3 per
acre, and south of it, $2 to $1.50, according to distance
from railway,

Rent of locations first year 60c. to $1 per acre, and
subsequent years I5c. 10 25C. per acre.

Rlenl of claimis, $1 per acre each year.
] - Claims must Le worked continuously.
-_— d . . o .‘ Royalty on ores specified in the Act, 2 per cent. of
o o . o ‘ value at pit’s mouth less cost of labor and explosives.

’ ‘ Royalty not charged until seven years from date of
B GREENING WIRE co patent or lease, nor (as provided in s. 4 (3) of the Mines”
THE ° .LT’D, I l Act, 1892), until fifteen years in the case of an original
discovery of ore or mineral.
PERFORATED METALS. Origigal discoverer of ore or mineral on claim entitled
to stake out a second claim.
Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
EAMILTON. ONTARIO. may be had on application to

ARCHIBALD BLUE,

Director Bureau of Mines
ToronTO, May 25th, 1894.

ANY person may explore Crown Lands for minerals.

MINE y. JEFFREY

LOCOMOTIVES Coal Cutters, Drills, RQ,BN !E\C%é,égpl‘ ER
Locomotives, Screens, SR SO &/ e 4 &
Tipples, Elevators, are y P
LEADERS.
SEND FOR

CATALOGUE

Tue JEFFREY MFG. CO.

Columbus, O.

JEFFREY LATEST COAL CUTTER.

VANDUZEN *35'%" PUMF

THE BEST IR THE WORLD.
Pumps Any Kind of o{.lqllid.

0 3 oo
200 to 12000 Qallons per Hour,
oot §'7 1o $7H each. Addrese
- GARTH & CO.,
§30te 543 Oralg8t. MONTR: AL
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SEVENTH EDITION.

CANADIAN
MINING DIRECTORY.

The Seventh Edition of

THE CANADIAN
MINING, AND
IRON & STEEL
COMPANIES’
MANUAL,

now in preparation, will, as here-
tofore, be the only complete and
Official Directory to the Mines and
Mining Companies of the Do-
minion.

Full Details respecting:
Capital,
Dividends,
Balance Sheets,

Output,
Liabor Employed,

Mothods of Working,
Machinery Equipment,
Property.

250 ILLUSTRATIONS.

SPECIAL ARTICLES

By the best Authorities, on the
Prominent Mineral Industries
ot Canada.

PRICE FOUR DOLLARS.

For Advertising Space apply to

The Canadian Mining Review,

OTTAWA, ONT.

R. C. CAMPBELL-JOHNSTON

(of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on. All assays undertaken. Fur-
naces and concentrating plants planned and erected.
Treatment for ores given. Ores bought and sold. Box
40, Vancouver, B.C.

MONTREAL TESTING LABORATORY.

MILTON L. HERSEY, B. A. S,

(McQiLL)

Formerly Demonstrator in Chemistry, Faculty of Applied
Science, McGill University, and Chemist of the
nadian Pacific Railway.

ANALYTICAL AND CONSULTING CHEMIST,
ASSAYER AND MINERALOGIST . .

Analyses and Assays of Lubricants amd Burning Oils,
Paints, Varnishes, Foods, Liquors, Waters, Urine, Ce-
ments, Fuels, Iron, Steel, Ores, Minerals, Bullion,
Etc., Etc.

" Fpe

of Pr —Superintendence—Counsel—
Co-operation with Engineers in all Lines.

Office and Luboratory :

Canada Chambers, 16 St. Sacrament St.,

Montreal.
(Few Doors East of Board of Trade Building.)

ORFORD COPPER CO.,

Copper Smelters

Works at Constable’s Hook, N.J., opposite New
Brighton, Staten Island. Copper Ore, Mattes, or Bul-
lion purchased. Advances made on consignments for
refining and sale. Specialty made of Silver-bearing
Ores and Mattes.

—SHLl——
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON,
- Treasurer G. A. LAND.
Office : 37 to 39 Wall 8treet, New York.

S e | ;“

Yo

Matches

Smokers and house-
keepers alike find them
faultless.

Their odorless
qualities make them
luxuries to use.

EREES

S PR 57

]l THE
E. B. EDDY Co |

LIMITED
HULL,
MONTREAL, |
TORONTO.

’v v('vv

LEDOUX & COMPANY,

9 Cliff St., New York.

Engineers, Metallurgists &
Assayers.

Public Ore Sampllng_and Storage Works

All the pdbuymoffumacemtauhm

theworldpudnsemd y cash against our certii-
cates of assay, through Few York banks.
of the

.p.chj e Secretary
By United Shtes, cars of ore or

in boad be
fﬂ"’.ﬁ‘.’*‘.n‘.?‘.f’f‘"“.n};om can be spened
Consignments received and sold to highes.
bidder. Send for circular giving full particularst

Mines examined and sampled. Assays
and Analyses of all kinds.

F. H. MASON,

Late Chemist and Assayer to the Newl Vautin (Patents) Gold
Extraction Co., Ltd. (Chlorination Process.)

Consulting Metallurgist,
Analytical Chemist and
Assayer . . .

Refractory Gold Ores, Concentrates and Tailings a
Specialty.

Ores in 100 1b. lots tested by Chlorination and other
Wet Processes.

Chlorination Plants designed.

Laboratory : QUEEN BUILDING, HOLLIS ST.
HALIFAX, NOVA 8COTIA.

J. H. CHEWETT, B.A.S¢.,

(Honor Graduate in Applied Science, Toronto University.)
Assoc. Mem. Can. Soc. C.E.

Consultation. Reports. Development.

87 YORK STREET, RO8SIN BLOCK, TORONTO.

BALBACH

SMELTING & REFINING

COMPANY,

EDWARD BALBACH, JR.. - PRES'T.
J. LANGELOTH, - - VICE-PRES'T.

Newark, New Jersey.

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

Bullion. and Argentiferous Copper
Matte Received on Consign-
ment or Purchase.

Smelting and Refining Works :
Electrolytic Copper Works:
NEWARK, N. J.

Buena Fo Sampling Works :
Agency, SABINAS COAHULLA,
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John E. Hardman, S.B.

CONSULTING MINING ENGINEER,
ROOM 2, WINDSOR HOTEL,

Montreal, Que.

20 Years’ Experience in the Mining and Reduction of Gold,

Silver, Lead and Copper.

13 Years as a Specialist in Gold Mining and Milling.

DR. ALFRED R. G. SELWYN,

C.M.C,, F.RS

Late Director of the Geological Survey of Canada and of
the Geological Survey of Victoria, Australia.

Mines and mineral properties examined and reported on.
Fifty years experience in Britain, Australia and Canada.

OTTAW.A, CANADA.

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

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

HOBSON & WARNER

Mining Engineers.
Twenty Years Practical Experience in California

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

The Equipment and Opening of Ceep Gravel
Drift, Hydraulic and Gold Quartz
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

M. BROWINING,

Corner Granille and George Streets,
Vancouver, British Columbia.

J. BURLEY SMITH,
Civil and Mining Engineer,

30 Years Experience.

J-

Glenalmond, Buckingham, Que.

Undértakes the Prospecting of
Mines and Mineral Lands . .

Diamond Drill Borings made by contract for all min-
erals (earthy and metalliferous), Artesian Wells and OQil
Springs, also Deep Scundings 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 gen-
erally designed and constructed.

Properties Examined and Reported on and Assays
made.

J. T. DONALD,

Assayer and Mining Geologist,
1568 8t. James Strest, Montreal.

Analyses and Assays of Ores, Fuels, Furnace Prodt}cts,
Waters, etc. Mines and Mining Properties Examined
and Valued. '

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,
Will report on Mines and Mineral Properties

ADDRESS :
16 Toronto St., Toronto, Ont.

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

Graduate of Mass. Institute of Technology.

MECHANICAL AND . .
MINING ENGINEER.

Maps, Plans and Speciﬁcuticmn,i MINE cgn‘mg’
Examination of Mines, and § Seine River,
Mining Properties a Specialty.? ont., Can,

WALPOLE ROLAND,
Civil and Mining Engineer.

Reports, Surveys, Estimates, & Development

REFERENCES :

Engineering and Mining Journal, New York.
The Cana Mining ﬁejvlew, éttawa, and
The Mining Journal, London, England.

CONSULTING KNGINEER.

OFFICE: LA SEINE RIVER, ONT.
Cable Address: “ROLAND,” Al Code.

M. FRANK CONNOR, B. A. Sc.,

Grad. Ficulty of Applied Science, McGill University.

ANALYTICAL CHEMIST, ; SSAYER, :TC.

Accurate analyses of Ores of Gold, Silver, Copper,
Lead, Etc., Furnace Products, Waters, Fuels, Etc.

Special Rates to Mining Companies.
Correspondence Invited.

BANK ST. CHAMBERS,

OTTAWA,

‘A. H. HOLDICH,

NELSON, BRITISH GOLUMBIA.
Analytical & Consulting Chemist
and Metallurgist.

Office and
Laboratory :

From Royal School of Mines, London.

Seven years at Morfa Works, Swansea.
Seventeen years Chief Chemist to
Wigan Coal & Iron Co., England.

R. P. FRASEKR,

MINING BROKER,

Dealer in Mines and Minerals. '
Expert at Diamond Drill Work.

’

P. O. BOX 278,

NEW GLASGOW, NOVA SCOTIA.

G. ORDWAY, B.S,

MINING ENGINEER.

Mines reported on . . .

Underground Surveys made

ASSAYER AND CHEMIST,
ROSSLAND, B.C.

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.

BELLEVUE AVE., - - NEW DENVER, B.C.

A B C ‘ode .

GUESS BROTHERS,

Metallurgical
. Chemists .

Thoroughly familiar
with the

Boundary Creek and
Okanagan Mining
Districts.

Properties examined
Assays and Analyses
of Ores, Fucls,
Furnace

Products, etc.

OFFICES:
Midway, B.C., Greenwood, B.C.

J. C. GWILLIM, B.Ar.Sc
MINING ENGINEER

New Denver, SLOCAN, B.C.

VON SCHULZ & LOW,

ASSAYERS, CHEMISTS AND
BULLION DEALERS.

P.0. DRAWER 1587. 1746 OHAMPA ST., DENVER, (OLO.

Prices for Specimen Assays.—Gold, Silver, Lead,
or Copper, $1.00 each; any two, $1.50; any three,
$2.50. Complete price list and sample bags for mailing
furnished on application.

E. E. BURLINCAME’S

ISS“ MHBE A’bii%%‘::%onv
e o eromipt aad Saaple) Shematlonr

express
Gold & Sitver Bullion Bofinegd Melged aud A
Address, 1786 & 1738 Lawrence 8t., Deaver, Oolo.

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the-
Lake Superior mmuﬁ region, glvinmmtical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop--
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
?, Metallurgy, Plane, Rai and Mine éurveying, Hydrauli

ining, Mineralogy, Petrography, General, Economic, and Field
Geology, etc. Has Summer Schools in Surveying, Shop-practice
and Field Geology. Laboratories, Shops and Stamp Mill well
auipped. Tuition free. For Catalogues apply to the Director

oughton, Mich. '
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CANADIAN RUBBER COMPANY

oF MONTREAL,
TORONTO
AND WINNIPEG.

CAPITAT, - B82,000,000.

Manufactures the Best Quality of Rubber Goods for Mining
Purposes, including

RUBBER BELTING.
All kinds of RUBBER HOSE,
Including “ Rock Drill " Hose,
RUBBER CLOTHING,
RUBBER BOOTS,
Btc, Htc.

TO

J.H. WALEKER, - -

ONTARIO BRANCH:
Corner Front and Yonge Sts,

Manager.

RONTO.

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,
Submarine Rock Drilling Machinery
Gang Stone Saws,
Stone Derricks.

CENTRIFUGAL PUMPS

FOR DRAINAGE WORKS, PUMPING SAND,

GOLD MINING,
CONTRACTORS’ USE, ETIOC:

Wire Rope _a_t_ iarket Prices.
Wnm. Hamilten Mfg. Co,

Agents, Victoria, B.O.

« BLACK DIAMOND " STEEL for MINING DRILLS AND ALL OTHER

PURPOSES.

STEEL“W

377 §t. Paul S8t.

If your Dealer does mot carry it, write

PARK BROTHER & CO,, LTD.

MONTREAL.

Y

_STOCK SIZES ALWAYS ON HAND

'DRAWINGS AND ESTIMATES
PROMPTLY FURNISHED . .

NORTHEY CO.

THE

Lto. TORONTO. ONTARIO.
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PUBLICATION.

©Official Organ of the Mining Society of Nova Scotia ; The General Mining Association of the Province of Quebec 3
The Asbestos Club ; and the Representative Exponent of the Mineral Industries of Canada.

B.T. A. BELL, Editor ahd Proprietor.

Published Monthly,

SLATER BUILDING, OTTAWA ;
METROPOLE BUILDING, HALIFAX ;
WINDSOR HOTEL, MONTREAL.
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TVOL. XVI,, No. 3.

MARCH, 1897.
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Joint Stock Companies.

The subject of Joint Stock Companies seem, very properly, to be
engaging the attention of a large portion of the public at the present
time.

To those of our readers who were interested in the very able paper
on the subject read by Mr. J. Bawden at the February meeting of the
Federated Canadian Mining Institute, we can commend 2 trenchent
article by Mr. H. V. Lockwood in the March number of the North
American Review on “How to Reform Business Corporations.” Mr.
Lockwood discusses corporation laws as leading up to the difficult
problem of handling trusts' and combines, but his views are so clear and
forcible that it is well worth while reproducing some of his facts and
suggestions, especially since it is evident that Canadians are on the
eve of (if not fully launched upon) an era of incorporations concerning
mining, which, if not safeguarded by a more stringent law and one
having Dominion jurisdiction, may shortly bring about economic con-
ditions greatly to be avoided. We allude .to what Mr. Lockwood
states-in these words— that the selfish and dishonest management of
business corporations has been the chief cause of the great inequality
in the distribution of wealth during the past forty years ; whereas, if
they were honestly and safely conducted, they would afford a safe and
satisfactory investment for small sums and tend thus to equalise the
wealth of the people.”

It is a well-recognized fact that corporations, as such, have been
of immense service to civilization, adding to the wealth and extent of
both commerce and industry, and enabling many enterprises of far-
reaching and great public importance to be carried out that private
firms or funds could never have accomplished. Corporations, therefore,
have come to stay, and the question now for the people is so to legis-
late as to continue their usefulness, and at the same time to enact laws
which shall ensure, so iar as possible, honest management, and the
removal of the opportunities for officials and” promoters to use their
powers for their own selfish interests, too often to the detriment of the
shareholder. '

« The raison detre of corporations aggregate at common law was to
avoid the inconvenience of partnerships comprising a large number of
members,” thus enabling the management to be vested in a few, and
relegating at its will, the unofficial 7 shareholder to the position of
silent partner. But too often these silent partners are entirely unable
to judge of what is going on, in many cases are incapable of so doing,
and though they may be certain that inspection and examination by a
.competent person would show dishonest or incompetent handling of
the company’s affairs, they are powerless if, as is usually the case, they
are a minority. The annual meeting oecurs, complaints are uttered, but
to no avail, the majority of the stock is held by the officials and a
board of directors to suit these officials is re-elected. '

It is therefore a need for our own country that a provision in the
Act and in private charters should be made permitting what is called in
the United States the “ cumulative” system of voting, which gives the
smaller shareholders the power by bunching their votes, of electing at
least one (perhaps more) director who will sit in the board as guardian
of their interests, and can keep them informed of transactions to which,
as a rule, information and access is denied.

Mr. Lockwood alludes to this measure among others, but we do
not think enough stress is laid upon it; two noteworthy examples of its
value in mining corporations have been shown in recent years in the
cases of the Horn Silver Mining Co., of Utah, and the Tamarack Min-
ing Co. of Michigan. .

Mr. Lockwood suggests the following as poinis to be well con-
sidered :—

Require at least seven persons as the minimum number who may
incorporate. Require all the capital stock to be subscribed and paid
up in full at par before commenging business—this secures credi-
tors and protects shareholders. In considering property or labor per-
formed as the equivalent of cash in fully paid up stock issued therefor,
let the value of such property or labor be stated by the president,
treasurer and a majority of directors under oath, and make the penalty
for violation imprisonment and not fines. ‘ .

As an alternative, if the capital stock is not all subscribed, make
it obligatory to print on the stationery, share certificates and other
company documents the amount actually subscribed and the amount
of cash paid in such subscriptions.

Require security from directors and officials for faithful discharge
of duties, o7 require examination at least oncea year into all details of
the bnsiness by a person or persons who are not in the management
preferably by a suitable public officer, such as a * commissioner of cor-
porations ” or a “ registrar of stock companies ;” ah annual report ina
schedule form to be prescribed by the above public official, is also ad-,
vised. ' ,
Directors and officers should also have more personal liability to
guard against wrecking a business for their personal profit; * they
should always lose and never profit from a wreckage.”

« A director or officer should not be permitted, directly or indi-
rectly, to buy or sell the stock of the corporation during his term of
office ;” cumulative voting. as before mentioned is also suggested.

Reservation by the legislature to modify or repeal charters is con-

sidered very important by Mr. Lockwood, and it undoubtedly is in the
the case of manufactures, but we think this suggestion hardly appli-
cable to mining. _

We commend this article to our readers unreservedly, and close
with a quotation which is an argument for the whole : —

“Since corporations can,be created only by the State, there is no
reason why the latter cannot and should not dictate such terms and
conditions for the privilege as are best fitted to make corporations more
useful and less harmful.” -



THE CANADIAN

MINING REVIEW,

The Ashestos and Ashestie Company, Lt'd.

At the moment when the attention of the whole country seems to
be absorbed in the promotion of gold and silver mining ventares, the
formation of a powetful company in London 1o work the old Jefitey
mine at Danville directs attention again to our richly productive arcas
of asbestos in Quebee, an industry that has now a world wide re-
putation,

The capital of the new company 15 £300.000 1 shares of Lo, ot
which the vendors receine 10,000 fully pard shares and £283,3.40 m
cash.  The asbestus mining property contuns sume 73 acres and has
been suceessfully worhed for o numbet of yeats, fiest by the late Mr WV,
H. Jeffiey, and Jattarly by the Danville Asbestos & slate Co., Ttd.

The follewing statements from the Prospectus will doubtless be of
interest to our readers

1. That treated in bulk the rock yields from 13 to 25 per cent. of
asbestos, and fiom 30 to 7o per cent. of asbestic.

2. That the present capaaty of the works 1s about 200 tons of as-
bestos and 1,000 tons of asbestic per week, and that the present aver-
age output is at least equal to three guarters of that quantity.

3. That under an existing contract nearly the whole of the product
of the works is now going to the H. W, Johw's M'n'f'g. Co. of New York,
the price realized from asbestos at the works averaging $30 per ton.

4. That the total cost of production with the present plant and
machinery and the present facilities of about 200 tons of asbestos and
1,000 tons per week of ashestic will not exceed $2,500 per week.

Messrs, Turquand Youngs Bishop & Clarke, Chartered Account.
antg, London, were authorized to examine the books of the company
angd reported: “ Asthe result of the fortnight’s working, we are enabled
to report that for the first week the production from about 1,492 tons
of rock and waste put through the factory was 273 tons of asbestos (of
which g7 tons were of Grade * ) and 1,088 tons of asbestic ; and
that during the second ended 215t November, production from about
1,500 tons was 269 tons ashestos (of which 71 tons were of Grade “E”)
and 1,035 tons asbestic.

It appears that in consequence of the necessity of getting the pits
into shape to raise enough of rack to supply the larger factory intended
to be buily, the quantity of rock raised is in excess of what can be dealt
with by the present crushers, and that a quantity of the larger stuff has
to be dumped down to be used when there is no more power.

With regard to the third statement, we can certify that, according
to the books of the company, during the 16 months ending the 21st
November, the mines produced and sold upwards of 10,000 tons of
ashestos.  Of this amount 3,147 tons were produced between z2j5th
Apiil and 215t November, 18g6.

From the 1st May to 1.4 November the sales were 6,183 tons, and
of this quantity 3,087 tons were sold to the H. W. John's Manufactur-
ing Company. ‘The average price realized on the sales to the John's
Company, amounted to $27.69 per ton, but we should mention that the
Johw’s Company, under an anangement, were taking a quantity of low
grade asbestos (viz. “ E ” grade,atthe price of $10 per ton) not included
in their contract, but included in our figures as above.  If this were ¢lim-
inated, it would bring the average price payable by the John’s Company
of the asbestos sold to them for the above mentioned period under the
existing contract to $30.17 per ton.

With regard to the fourth statement, we certify that the cost of
producing the quantities mentioned above from_the mines and works
for the fortnight under review amounted to about $2,890.12 for the first

wecek and $2,673.63 for the second weck.

Deducting a very moderate estimate of the cost of raising the ex-
ccss of rock which could not he worked through the crushers, the cost
of production of 200 tons of asbestos and 1,000 tons of ashestic, would
certainly not exceed $2,500 per week.”

The value of the property is reported upon by Mr. R. H. Joage,,
the author of a well known work on asbestos and by Mr Eaie C
Bacon, a New York Mechanical Engineer, with some experien: e in
Canadian mines.  Mr. Jones, while admitting that the product o the
King, Johnson's aud other Quebec mines is of better quality thaw the
ordinary product at Danville—a fact that will not be controverted by
anyone conversant with the industry—states that * though the staple
may not be regarded as of extreme length, it is certainly long enough
for every ashestos requirement and can well compete with any that can
be prodiced chhewhere in regard to purity, silkiness, finess, elastity,
tensile strength ot color.”  Mr, Bacon's is mainly of value from the
description it gives of the niechanical equipment of the works,  * L
material, " he says, “is raised from the pits (three in number) and car.
ried by a cableway and derricks which are worked by large windmg
engines, direct to a large and well appointed mill thoroughly equipped
with a plant of modern construction throughout, consisting of crushwy,
sorting. drying. pulverizing and separating machinery with power plant
to drive them nothing like it in the slightest degree to be found m any
other asbestos mine in the world, and when the capacity is incieased
as it should be and is proposed 1o 6oo tons per day, the cost of produc
ing and handling would be less than $1.50 per day.”
ates on an output of Goo tons per day :

He also estm.

120 tons pure fibre (¢ $20.i i iiiviiiiiiniiiviiii e $2,402
210 tons short * milled ” fibre (paper stock) (« $5... 1,056

210 tons of asbestic ** fibrous ” sand for wall plaster at $2....... 420

Making a total seling pricC..eeiiiiniiicriiiin i eniienenne,
At a total cost to produce of $150 per ton ..........

Leaving a net profit per day of....o.oceveeee. Ceerrritesnaineaneneen $2,070

This profit, he estimates conld be produced for ten months per
vear of 260 days, or $772,200,

Thesc estimates, it may be frankly stated, appear to us rather
conlenr de rose, and will, doubtless, be received with skepticism by
most.if not all, of the other producers of the mineral in Canada. Never
theless, the company has undoubtedly acquired a productive and well
cquipped property, and with ample working capital, energetically
directed towards creating a larger market for the lower grade mateniai
there seems no reason why the enterprise should not be a success.

The Ontario Mining Deal.

Perhap s the present Government of Ontario has the impressicn
that the recent agreement entered into between itself on the one pant
and * James Reid, Williamm 1. Engledue and James K. Kerr of the
other part, is an agrecment inuring to the benefit of the Province.

We very sincerely hope it may do so, but we very frankly stae
our belicf that it will not.

Not a little of the slow growth of mining as an industry in Ontario
has been due 10 what has been called *“blanketing” large areas of the
Crown domain by speculators who have been dominated by the hope
that they could sell for $35.00 what cost them $1,00.

In what way this agreement differs from such blanketing s not
apparent to our mind.

46,000 acres are locked up for three years on condition that
$70,000 shall be expended by the licensees “in actual explorations.”
For let it be clearly understood that the $z20,000 deposit is ouly for
feited through lack of expenditure during the first fzv0 years, and there
is no forfeit nor obligation for the licensees to spend the $50,0¢ > dur
ing the third year, the deposit of $20,000 being withdrawable at the
end of the second year. Furthermore, the licensees may witndnw
$10,000 of the $20,000 at any time by surrendering the license on
the smaller block of ground.
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What the Province, therefore, really can gct out of this deal is thc
sum of $10,000,

It goes without saying that the specified expenditures cach year
are matters of book-keeping, and that the development of any such
area as 46,000 acres with the sum of $120,00b (less than §3.00 per
acret depends greatly upon the whim of the management, There is
no gmarantee in the arrangement that the Province as a whole, nor its
b mining industry, will benefit, that the licensees, as a devclopment
| company, will benefit there is litide doubt. Under the agreement the
: compny can acquire such lands as it may see fit, “upon the usual
terms of purchase,” for the period of three years, which is probably
as lony as the “boom* will last, and at the same time can dispose of
such lands so acquired at such prices as usually obtain during boom
times, with a very satisfactory margin of profit to itself.

At the same time that we admit a possibility of the agreement
turning out to the advantage of the Government, we deplore the prac-
tice of giving options on large tracts of public land to syndicates or
individuals for speculative purposes, or for any purposes.

The Department of Mines is already the subject of very unfavor-
ahle comment from the men who are engaged in opening up the min-
ing industry.  Surveys are far behind band, applications are held
indefinitely for surveys, frequent occasions for scandal and favoritism
are engendered thereby, and lastly, but by no means the least, much
adverse comment on the character and diction of the Annual Reports
is heard whenever the subject is mentioned.

The department needs remodelling ; what the miner and investor
both want in the reports is the opinion of some competent practical
man, of whom the public knows, upon the character of the mineral
formation from a commercial standpoint. The report of a competent
mining man as Mining Inspector would add immensely to the value of
the publication, as would also an intelligent table of contents and good
index.

Now that Ontario has undoubtedly proved that her western lands
are rich in minerals it behooves her to revise her old laws and her old

methods,

A vapid and sure method of acquiring a unit of land, peremptory
forfeiture of the same for failure to develop within one year, obligatory
famual returns, provincial regulation of mining partanerships, close
*scrutiny of incorporations for mining purposes, and a practical nuning
man at or very near the head of the depariment, are some of the sug-
gestions offered for consideration in this line.

{mtario may take several leaves from British Columbia’s statute
book with advantage, and portions of the Nova Scotia law would fit in
admirably.

EN PASSANT.

{  The adjourned annual general meeting of the members of the
Ontaro Mining Institate will be held in the Railway Committee
Rooms, Parliament Buildings, Toronto, on Wednesday and Thursday,
3tst March apd 1st April, commencing at cight sharp. On Wednesday
evening the programme will .be entirely devoted to routine business,
while on Thursday the following excelleni syleabus of papers will be
discussed : “Some notes on the Milling of Gold Ores,” by Mr. John E.
Hardnon, S. B., M. E., Montreal ; “Notes on Material used in Mining
Machinry,” by H.W. DcCourteney, Montreal; * The Western Ontario
Gold Fulds and their Genesis,” by Mr. F. Hille, M. E., Port Arthurs
“Some Metalliferous Rdeks of the Kingston District,” by Dr. W. L.
Goodiwin, Scliool: ofs \fmmg, Kingston ; “ A New Use for Scrap Mica,”

by i1 ¢ \Iuchcll _Toranto; “Notes on Moss Litter,” by Mr. T. W.

Gibson, Burean of \Imcs, Toronto. By special arrangement with the

raitvays, members and their friends attending these meetings will be
privileged to travel at reduced rates on the certificate plan. Members
in arrears with their subscriptions will kindly remit the amount to the
W. Gibsun, Barean of Mmes, on or before the

meetings.

A correspondent in London, Eng., writes:  “ There is no doubt
there would be a big boom at British Columbia and Ontario gold min-
ing ventures here, if only the position of the mining market was not in
such a terrible slough of despondency.  Most people on this side, who
take an interest in mines, are vyverloaded with South Afnican stock,
which they stand to Jose heavily and are thus quite discouraged from
further ventures.”

A good deal of interest has been centered in the formation of the
Mica Manufacturing Company, Ltd., in London, with an authorized
capital of £80,000 stg. to acquire and work the properties of the Lake
Girard system in Ontario and Quebec.  While it is true that a very
large quantity of mica has been won and shipped by the Lake Girard
people the management was notoriously bad, and a very large sum of
money was squandered in foolish methods of conducting the busi-
ness, Mica mining at best is a precarious enterprise, and the closest
economies must be exercised in the management if the new company
is to succeed.

The imports of free mining and smelting machinery into Canada
show a steady increase over previous years, the returns for the fiscal
year, 1890, showing a value of $193,098, as against $169,749 brought
in during 1895. Since the present law was enacted the importations
have been: 1890, $3.568; 1891, $78,332; 1892, $61,848; 1893,
$87,208 ; 1894, $87,035; 1895. $169,7.49. The importations last year
show the receipts by provinces to have been:—

ONMario ...oviieieriiieneiiniiienniceesnnn. $118,772
QUEbEC eiveiiii it e, 24,803
Nova Scotiat voeveereeinvennninns cereeenninee 00433
New Brunswick .. ...... ... cereraraeans 730
Manitoba .cceeet -aiil, R TN 3,060
British Columbia . .. . 36,254
N. W. Territories...... . eenne crvtrererae 24
ora total of.cceeennnees cerrenieneenenineaese .. $193,008

Of the above, machinery to the value of $189,210 was imported from
the United States, $2.9.45 from Great Britain, and $943 from Germany.
1t should also be mentioned that twenty-three diamond drills of a value
of $6,793 were also imported for prospecting purposes last year.

A revision of the returns of chromite shipped from Quebec mines
last year makes a slight alteration in the figures published in the last
issue. By the Quebec Ccmnl Railway there were shipped 2,03714
tons, and from other points 535 tons, making the total for the year
2,037% tons, or, since the mines were opened in 1893, 5,839 tons.
The total output to date is about 7,000 tons. Dr. Glenn, of Baltimore,
an eminent authority, who furnishes an interesting description of our
ores in the last volume of “The Mineral Industries of the United
States,” advises the following as typical of the shipments desired by

the trade :—

No. 2. No. 3.

p.c. p.c.
SilicA.iees crieeniiieannnae. 322 634
Chromic oxide.......... 5103 5307
Ferrous oxide ...ee.e.ee 13.¢0 1527
Magnesium oxide ...... 16 32 1608
Calcium oXide...vvvveeneneee 3741 201 1°20
Aluminum oxide..eeceeeeees  7°00 1216 801
Totalcveoeevaieeasce 99°79 100°40 . . 100°07
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Work your mine on the same principle as a man would build a
building for business h. had in view, being sure of his business before
he built.  Make mining a .. itimate business and not a speculative
one, and the reward will come in increased work, good living and a
time of prosperity. ‘I'hose who make a business of mining intelligently
succeed, while failures as @ rufe come from want of knowledge and
bad management.  Develop the mine first; tind out how to work your
ore, if good enough, then put in your machinery.

Pyrites, which are so plentiful in many parts of Canada, are likely
to be more extensively used in the future than they have been in the
past in the manufacture of sulphuric acid. A combination of mine-
owners in Sicily has raised the price of sulphur some g0 or 60 per
cent, so that its use is no longer economical. Deposits of sulphur,
also as well as of pyrites, are likely to assume greater value, and will
demand more attention.

‘The output of pyrites in the United States last year was 126,384
tons, valued at the mines at $320,163. The pyrites imported by that
country for the manufacture of sulphuric acid amounted to 199,678
long tons of the value of $1,140,571.

——

Our illustrated supplement this month is largely taken up with a
series of views of the fine new milling and chlorination plant erected at
North Brookfield, Queen’s County, Nova Scotia, by Mr. W. L. Libbey
and his associates in the Brookfield Mining Company. In our next
issue we propose to devote some space to a detailed description of this
important installation, the whole cost »f which has been, we under-
stand, defrayed from the profits of the mine, which in 1895 produced
with a small mill 2,975 oz. 11 dwt. 15 grs. gold from 4242 tons of rock
crushed, and last year 4,667 ozs. 10 cwt. 15 grs. from 5,351 tons of mill
material.  The mill has been built and equipped by the Truro Foundry
and Machine Co. of Truro, N. S.—an establishment with a great repu-
tation in the east for first-class work in gold mill construction—while
the chlorination plant has been put up on the specifications and under
the personal supervision of Dr. Thies, the eminent American expert
and patentee of the Thies process of chlorination.

The Gold Bearing Tailings of Nova Scotis.
Ry MRr. F. H. Masox, F.C.S.,, Halifax.

Probably in no country in the world where gold has been mined
and milled for the length of time that it has been in Nova Scotia, have
the tailings been so completely neglected. This is due to several causes,
first among which is the fact that, although the mines of Nova Scotia
have teen known and worked for upwards of thirty years, no one has
ever attempted to work them on a farge scale. _\lthough many of the
companies operating in Nova Scotia have comparatively large tracts of
land under lease, in noinstance have they be.n opened up with a view to
working them to anything like their full capacity. The largest mill in
the province to-day is the 4o-stamp mill at the Richardson mine in
Guysborough county, while the next i5 the 3o-stamp mill at the New
Egerton mine. With regard to the latter it has not up to date been
worked to anything like its full capacity, half the stamps often being
idle. Besides these there are several 20, 15, 10 and 5-stamp mills in
operation in the protince, and in one case that of the Blue Rose Co.,
operating in Goldenville, there are 2 20 and a x2-stamp mill on the
same propetty. From this it will be seen that no single mine is turning
out sufficient ore to keep a chlerination plant of its own in operation.
No one has shown sufficient enterprise to put up a customs plant, nor
have the mine owners themselves been sufficiently energetic to combine
together and put up a plant, for a group of mines in one district. The
Brookfield Mining Company, which owns an extensive and rich tailing

dump, has recently putup a chlorination plant, but it is unfortunately sjt
uated at a considerable distance from the majority of the other mines, and
consequently the cost of hauling concetrates to their works will in most
cases be a matter of no small consideration, and will go a long way
towords taking the gilt off the gingerbread, or in other words
absorbing the profits. 1 wish it to be distinctly understood
that by the foreginng I do not desire to belittle the vaiue of
Nova Scotia as a gold field, because work in the past has
been done on a very limited scale there is no reason why such
should be the case in the future. There are several places in Nova
Scotia where with proper development I have little doubt that 100
stamp mills could be kept pounding day and night on low grade ore
and show a profit on every ton of ore crushed, but up to now no one
has attempted to work on such a scale. Another cause forthe general
neglect in the matter of tailings, is the very small capital of many of
the companies operating the Nova Scotian mines and the shareholders
who for the most part being cent wise and dollar foolish prefer gather.
ing in the small dividends to allowing some of them to accumulate
with a view to saving sufficient capital to put in the necessary concen.
trators and thus reap a richer harvest in the end. Another reason for
the neglect of tailings is the very erroneous idea which has been, andto
a large extent, still is prevalent in Nova Scotia, viz. that the gold in
the ore in that province is all free and that what is not saved in the
battery and on the plates of a stamp mill is not worth saving. This
theory has been backed by gentlemen who I venture to think should
have taken the trouble to have investigated the matter a little more
fully before so positively uttering such damning statements.  Why Nova
Scotia should stand' out alone to be the one blest spot of all the gold pro-
ducing countries in the world, where all the gold in the ore is frec and
nothing but the stamp mill is needed to reduce it to marketable bullion
is a little difficult to see, and I'should have thought that men would
have investigated such a phenomina very tnoroughly before declaring
such to be the case. In the persuance of my profession I have prob-
ably had greater opportunities of investigating the value of the tailings
from the stamp mills of Nova Scotia than anyone has ever had before,
The one great difficulty in arriving at the value of such tailings is that
in many cases the samples have been taken by people unused to taking
samples, and on more than one occasion after rich returns have had to
be given, I have discovered that the samples have been dug out from
the dump by the end of the sluice where a natural concentration has
taken place and a result very much higher than the truth naturally o
tained. The obtaining of a true sample is probably one of the most
difficult things imaginable, and cannot possibly be done by a single
assay unless it is a fluke, yet how many of our milimen imagine that
they are keeping a run of gold they aze losing by placing a bucket
under the end of the sluice, drying the result and dispatching it to the
nearest assay office to obtain a result which is in many cases of no
value to them at all.

T propose first of all taking the last 50 assays of tailings I have
nade, the maximum of which is 16 dwt. 8 grains, the minimum a trace.
The average is 4 dwt. 19 grains. The methods ¢f taking these tailings
is'in some cases known and in others unknown,

I will next give the last'25 assays of concentrates I Lave mads
1 have excluded from this list three samples w...ch I cr asider tu be 2t
together abnormal, and which z~ntained appreciable quantiics of
amalgan. The maximum of these is 12 oz. 8 dwt. 6 grains and th
minimum is z dwt. 22 grains, the averageis 3 0z. 11 dwt, Methods of
taking samples mostly unknown. I now propose to select threc mnints
as examples, namely the Brookfield Mine in the west-of the pruvince,
the Northup, Central Rawdon, which is fairly central, and the Richard
son, which is in the cast of the province, and I fiWy-here say that]
wish to thank the owners of theseé properties for their kindness in allow-
ing me to use the assays I have made for them.
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I will first take the Richardson Mine, as in this case I took all
samples myself. At the time of my visit, they were in exception.
ally poor ore, the return of free milling gold while I was there being 2 dwt.
of gold per ton of rock crushed. The tailings from upwards of 4o as-
says gave an average 1 dwt, 18 grains from one battery, and 1 dwt. 19
grains from the other, which amounts to a loss of 46.66 per cent. of the

total gold in the ore. Owing to the fine state to which the ore was .

being crushed it was impossible to make a true estimate of the percent-
age of concentrates by panning, the only msthod at hand, but it ap-
proximated 4 per cent,  Nearly the whole of the ore crushed could
pass a 6o mesh screen, while at jeast 8o per cent. would pass a 100
mesh screen. A clean concentrate, panned as it came from the sluice,
gave 2 oz. 14 dwt. 21 grains, and an analysis showed the mineral to be
a true mispickle.

The samples from the Northup mine vary cousiderably, at onc
time running very high in concentrates. Sometimes these concentrates
are rich in gold, at other times they contain comparatively small
amounts. The first sample I propose giving was taken from the dump,
it assayed 13 dwt 7 grains per ton, gave 23°7 per cent. of concentrates,
which had an assay value of 2 oz 17 dwt. 4 grains, These tailings
contained amalgamable gold to the value of 6 dwt. 10 grains per ton.
The gangue of these tailings contains a large proportion of slate and
make a very slimy tailing ; at the same time by the use of plenty of
water they are easily concentrated. The concentrates are a mixture of
iron pyrites and arsenical iron pyrites. It will be noticed in this case
that the concentrates come out a little higher than theory, which must
be accounted for by the very much larger bulk taken for the concen-
tration test, and that there is some free gold in the tailings and pro-
bably a little amalgam. In making the concentration test the utmost
care was taken, the tailings being first sized into four lots and each lot
concentrated separately.

The next assay I propose giving from this mine gave 2 dwt. 3
grains per ton; it yielded 2°03 per cent. concentrates, having an assay
value of 5 oz. 5 dwt. per ton.

Another sample of tailings from this mine yielded only a trace of
gold, while the concentrates ran in the neighborhood of 10 per cent.

At the North Brookfield mine I have only records of the concen-
trates which average 6 oz. 8 dwt., and had the following composition :

Insoluble....oeeeernenns toesetennrenaeesiaeses 13°05
SUIPhUr. cceviiei ittt et ctisaesees 2021
ATSEDIC.coteeitecesans coviriusrnninernnieensess 16°15
IrODucieeensiiienenninreninenisnnnennns cevennesens 34°41
Not determined and 1085..eeesvreeneireanens 8728

These concentrates as received were somewhat oxidized. I hoped
to have given some results from the practical treatment of these con-
centrates, but I hear from Mr, Libbey that they have not cleaned up
from the Chlorination Works yet, at Brookfield.

I think the above results are as near the tru “1as it is possible to
get under ordinary circumstances. It would be much more satisfactory
of course if some competent person were to go round and take all the
samples himself, determine the total amount of gold, the amount offree
gold and the percentage of concentrates, but aio one is likely to do this
of their own accord, and the local government who really in their own in-
terest should look after this work, have either not sufficient foresight, or
are more probably too busy collecting rentals and royalties, the latter
being the only way they have ever attempted 10 encourage the gold
miming industry of Nova Scotia ! .

A bone of conention in the past has been the condition of the
gold lost in the tailings. Undoubtedly in some cases some of it should
never have escaped. the battery plates, but I think in the majority of
Cases at any rate the - greater .proportion of it may be looked upon as
refractory gold, -by which I.mean in this case, gold which cannot be
eonomically saved’in the stamp battery.

Having, I think, clearly proved that we are losing gold in milling,
the next point which naturally occurs to us is: How can we best re-
cover this gold? One of the greatest banes to Nova Scotia in the past
has been the patent pracess man, and I propose to throw him over-
board without further comment. This brings us down to practically two
processes or modifications of them, viz.: chlorination and cyanidation.

With regard to the latter 1 have tried a considerable number of’
Nova Scotia concentrates by this method on a laboratory scale under
the most favorable circumstances, and I have never obtained anything
better than a 78 per cent. extraction, unless the concentrates were
previously roasted, in which case chlorination is the better method for
subsequent treatment, and although I would not condemn cyanidation
in every case on this account, I think we must look to chlorination for
the most satisfactory means of recovering this gold

I have in the case of both the Brookfield concentrates and the
Richardson concentrates succeeded in extracting on a laboratory scale:
between g4 and g5 per cent. of the gold contained by barre! chlorina-
tion, and I may here say that in the case of the North Brookfield con-
centrates, Mr. Adolphus Thies, of North Carolina, working in a com-
mercial way, extracted exactly the same per centage that I did in the
laboratory. By leaching these same concentrates with chlorine water
containing 0.7 per cent. of chlorine, I obtained over 96 per cent. of the
gold contained in them, and this latter metiod not only has the ad-
vantage of obtaining a higher per centage than barrel chlorination, but
itis also cheaper, especially in Nova Scotia, where pyrolusite for gen-
erating chlorine occurs naturally. It is now necessary for us to get.
some idea as to the probable cost of treatment, ar i I propose to take
some figures given by Mr. James Douglas in a paper he read before
the Society of Arts of work Mr. Thies was doing at the Haile Mine in
North Carolina in 1894, the {nllowing are his working expenses :

.55

Sulphuric acid..cveenennss crerseataretseet e enans .2
Chiloride of lime.......... teaseeerenseens cesererreene 21
Power and administration..cceceeccenennennnns s .12
Total........... ceearae ceeeeracerranernans censnene $3.43

For sulphuric acid nlr. Thies paid 1-5 cents per pound, and for
chloride of lime 3 cents per pound. I have estimates for supplying,
those two reagents at 1-5 and 2-7 cents respectively per pound at any
port on the south coast of N. S. For wood Mr. Thies gave $1.50 per
cord, while at most of the mines in N. S. it would probably be worth
$2. Mr. Thies unfortunately does not give the cost of labor, so we
cannot compare with Nova Scotia, but I have little doubt were it pos-
sible it would come out in favor of the latter.

Taking these figures, there is no reason why the cost of chlorinat-
ing a ton of concentrates in Nova Scotia should be over $4, and if we
take half of the average I obtained from concentrates, I have assayed
as a basis, it would leave a net profit of $31.50 on every ton of con-
centrates treated. If leaching with chlorine water were adopted in-
stead of barrel chlorination the cost of working could I estimate be
cut by about 12°5 per cent. The gold in Nova Scotia has a value of
between $17 and $20 per ounce, and it is on account of the ores con-
taining such high grade bullion that leaching with chlorine waterisable
to replace barrel chlorination. One of the main objects of the barrel
is the removal by abrasion of silver chloride formed on the partcles of
gold. Before concluding this paper there is one point more I want to
touch upon, it has only recently occupied my attention, so. I can say
very little about it. While recently at a mine in Eastern Nova Scotia
I brought away two samples of slate from the dump. These.samples
were riotaverage samples, but were selected because they were particu-
larly heavily mineralized. At the same time there were several tons of
similar pieces on the dump and a much larger quantity stowed away
on the scaffolds under ground.

o feds
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The following were the results of the assays: (1.) Assay value, 11
dwt. 2 grains, yiclded 12°5 per cent. of concentrates, having an assay
value of 4 oz 2 dwt. 3 grins. (2) Assay value 17 dwt. 2 grains,
vielded 15.6 per cent. of concentrates, having an assay value of 5 02.0
dwt, 12 grains, Considecing that this mine was running on less than 3
dwt. ore at the time these picces of slate were dumped, the subject is
certainly worthy of further consideration.

Mines and Managzement.
By RORERT ARCHIBALD, M. E. Jogging, NS,
I wish to say that I have with your kind permission, and

which [ have taken the liberty of assuming granted, preferred to con-
fine the following few remarks to mine management, embracing amongst
its various details, management of men, a subject I am afraid which is
not too seriously taken into consideration by mining men and others
dircctly and inditectly connected with wines.

Mine management has advanced by leaps and 1 ,unds during the
past few years, and has now attained such a state of perfeciion as
to be included, or classed, amongst the sciences.

It is well known that a mine manager of the present day to be suc-
«cessful has 1o have an almost perfect knowledge of several scientific
subjects ; in fact to put the whole matter in a nutshell he is expected
to know everything and anything, so much so that he not only ought
to be classed a scientist, but a multi-scientist, if I might be permitted to
use the expression.

“The future success of a managerdepends largely on his carly train-
ing, and I cannot lay too much stress on the importance of having
good mining schools which unfortunately are only too limited in Canada.
In Great Britain where the new schools of mine managers are fairly well
established, due to a large percentage of their being trained mining
engineers and graduates from the various scientific colleges of which
she has an ample and excellent supply all unde: the direct patronage
.and support more or less of the government. Most young men on
making up their minds to adopt the profession of mining, enter a
mining engineer's, or better still, a civil and mining cngineer's ofiice,
where they serve as a pupil from one 1o five years’ duration, getting no
remuneration, and in a great many cases large premiums have to be
paid for the privilege of gaining this training. During this probation-
ery period they can attend college cither during the day or at night
according to their means or taste, and when this period is completed a
situation is generally found for the student at one of the large collicries
as assistant manager or surveyor where he can get the usual practical
experience to enable him, if he wishes to become a permanent member
of this profession, to go forward as a candidate for the necessary mine
manager's centificate. It generally takes from the time of entering the
mining engincer’s office until this goal is gained a period of about seven
years, but this is varied by many circumstances which it is unnecessary
10 mention here. 1 wish 1o say that mine managers are not all com-
posed of men of this class, as there are a great many young pickmen
endowed with ambition to rise in the world, and who take full advan-
tage of the very cheap and efficient might schools provided in every vil-
lage and generally end the race in a neck and neck encounter with
their more fortunate—from a worldly point of view—brethren. I have
known men to work hard for years in the mines to enable them to save
sufficient money to keep them whilst serving as a pupil with a mining
engineer’s firm.  One man in particular with whom I wasacquainted was
upwards of thirty years of age before he was in a position to undergo
this training. He served for four years with a large firm of Civil and
Mining Engincers in one of the largest cities in Great Britain,and during
that time he enrolled in one of the Mining Science classes in the Uni-
versity of that city and at nights attended one of the Science and Art
Colleges. He is now a successful mine manager in Scotland. 1 ould

.

quotc innumerable cases of a like nature, but it is hardly necessary, as
the one will suffice to show that the battle is not always to the m
endowed with this world’s gear. In the world’s fight for position mo-t
men, not being born with the proverbial spoon, have 1o depend on
themselves, and this decidedly applies to mining men.

1 care not what collicrics or mines you visit, you are certain to
meet with a more than ordinary intelligent class of workmen, as a
miner in nine cases out of ten is a thoughtful man. A thoughtful man
as a rule is an intelligent man, and what is more brimful of thought
than mining?  And when I state that the officials are the very pick of
the men, I am not far wrong when [say that mine officials are asa
rule more intelligent men than oflicials of a similar degree in other
trades and occupations. To govern and guide these men, a manager
or head is essential, and as will be readily acknowledged such a man
must be of ready resource, gifted with keen foresight, have a thorough
knowledge of his prafession, and be able and willing to display energy
and tact (a very essential trait of character( at all times.

To the casual observer, perhaps, he might say that littde or no
thought is required in the initial stages of working a mining property,
but Thave to say that a good deal more thought is required to this p;\r;i-
cularcase than in many of the most intricate problems of the day, and that
the slightest mistake made during this stage of development might resuh
in the ultimate loss of thousands of dollars, if not tens of thousands,
When you take into consideration the fact in the case of a slope or
shaft having to be sunk for a considerable distance to a seam, say of coal,
that sucl: considerations as nature of strata, likely quamity of water to
be met with, best position for the shafl, connections with railway or
water, transportation and efiicient working of the seam ; houses and
water ons irface, faults in strata, and the thousand and one possible draw-
backs or otherwise, that have got to be taken into very serious consider-
ation, you will at once admit thata great deal of thought must be brought
into action. I know of one instance where two shafts 350 yards cach
deep were sunk.  The seam dipped in a northerly direction at au angle
of 15° towards a river, the boundary of the property, and the main line
of railway ran close 10 this river and parallel to it. The shaft was
sunk about a mile from the railway and on the face of a hill, and which,
mark you, dipped in the same direction as the seam and at the same
angle for half the aistance, between the pits and the railway. It wasa
well-known fact that large faults lay to the south and close to the
pits, and that it would be an utter imposs'bility to proceed further in
that direction after striking them, although an unsuccessful effort was
made. What was the consequence? Ina very short time the entire
scam to the rise of the pits was worked out and nothing was left but 10
work the secam to the dip, involving a large expendituae of money in
providing additional pumping and hauling plant for this purp.ow,
whereas had the shaft been sunk about half 2 mile further to the north
they would have had all this extra to work to the rise with the same
depth of shaft and same expenditure of money. Of course the portic n
to the dip would require to have been worked sooner or later, but [
say the company would have been more able 10 bear the increased
expenditure under the latter conditions, and with a much less
area to the dip to work, instead ¢ bemng plunged into it almost at the
very outset. By sinking at this pariicular spot the colliery branch line
would have been at least half the distance it was, and in ftself a2 very
serious item in a country where no govermnent subsidies are given to
private enterprise. I know of another case where a shafé was attempted
to be sunk ina patch ¢f running sand ; very large expense was incurrid
in endeavoring to get through this, but ultimately it had to be aban-
doned and another one sunk about one hundred yards to westward,
where no running sand was encountered. In the first of these two
instances, the dip of the strata was wellknown by boring, consequenty
there was no excuse for.the manager sinking his shaft-where he d:d,
and in the second the scam-they were going to had been worked, and
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was being worked in the surrounding properties, consequently the man-
ager did not consider it necessary to prove the property by boring, with
the above result ; but what I wouldlike to point out is that on reaching
the sand it would have been as well to have suspended operations and
put down a few surface bores, as it is well known that running sand
does not extend cver a great era, and a few hundred yards either one
way or the other would have been immaterial, so far as the economical
working of the seam was concerned, and thus saved a great deal of
money. The above are, I am pleased to say, isolated cases borne out
by my experience in the mining centres of both Scotland, England and
Wales.

In preparing to develop a seam of coal we willassume that period
of deep thoughtfulness has been got over and the site of the shaft. de-
termined on. The shape and size are according to the ideas of the
manager and proposed quantity ofoutput. I prefer a rectangular shaft,
as every square inch can be utilised, whereas with circular or elliptical
a great area of space is lost,—the shaft to be sunk as far to the dip as
possible consistent with shipping communications and other essential
matters. It is customary in sinking through the surface to do so by
means of a windlass worked by hand, and when the shaft becomes too
deep for this method of hoisting, generally a small second hand engine
is got to hoist for the remainder of the distance, and as the sinking
nears completicn the permanent hoisting engines are put in position to
be ready to hoist when the pillars supporting the shaft at the bottom
are being formed and other development work carried out. It isa
matter for reflection whether it would not be advisable to have the
permanent hoisting engine in position and ready to hoist almost im-
mediately after sinking operations have been started. As a matter of
fact, I believe the work could be done much more expeditiously and
safely by this means than any other, as pumping gear could be handied
easier, the loads raised could be heavier and more quickly drawn to
the surface. Exceeding care has to be exercised in keeping the shaft
perfectly plumb, and strongly timbered where soft strata is met with_
The timber should be of good fresh lasting wood, and the surface and
soft measures below it bricked, although this portion of the shaft is
ofien timbered, and in many instances I have seen the shaft timbered
from top to bottom. It'is customary for the sinkers to carry a midwall
or partition dividing the shaft into two for ventilation purposes, the
current being carried by either steam jet or water, but asthe water has
to be pumped up again the steam jet arrangement is the much better
of the two. This is done by leading a small steam pipe down into one
of the divisions and allowing a jet of steam to escape from it. I need
not séy very much about the pumping operations, although care must
be taken in putting in this plant to make it large enough to cope with
any amount of water got,—an approximate estimate of which can be
easily obtained from the bore hole, if any, and neighboring works and
other indications. When the shaft is wet the permanent line of pipes
are generally put in by the sinkers as the work progresses, and lodge-

" ments for draining and storing the water made at suitable distance
apart and according to depth of shaft and length of pumping lifts.
Bucket pumps are very often used, but the plunger or force pumps are
to be preferred, as they give mueh less trouble and are more easily re-
paired in a shaft. Good hydraulic pumps are very efficient but require
close attention. _

The shaft having now been sunk we will say and the task is before
the manager of forming the supporting pillars for the shaft. The size
of these pillars is determined by the superincumbent strata, and as it is
best to be on the safe side, if he is a wise man, he will leave them a
little larger than he actually requires. I have known where all the coal
was taken out at the pit bottom aud wooden pillars substituted, but as
this operation requires the utmost nicety and precision in performance,
I would not recommend it particularly in deep shafts. After the pillars
have been formed it now remains to develop the workings, and this can

only be determined by the nature of roof and pavement, nature and
thickness df coal and surface structures and natural features. There
are two distinct methods of working, viz. longwall and pillar and bord.
There are several modifications in the latter system under different
names, but the fact remains that it is still pillar and bord. With the
longwall system when adopted a much larger per centage of round coal
is got than in pillar and’ bord, the amount of slack made is much
less and altogether when the seam will admit of it it is a long way the
better mode of working of the two. For the unitiated I may say that
with the longwall system all the coal is removed at first working. The
roadways are formed and kept up by wooden pillars and material got
from the roof or pavement. This material, if got in large quantities, is
also built behind the mines and parallel to the working face from either
side of the roadway as far as it will extend. The timber by this method
costs more as a rule, as a large quantity is used, but the coal is mined
so much cheaper that the extra cost of timber is a long way more than
counterbalanced by the cheaply got coal. The main thing, and which
must be done in order to make this system a success, is to keep the
building close up to the face and thereby throw the weight of the strata
on to the face making it much easier and consequently cheaper to
mine.

With the pillar and bord system pillars are formed and sized accord-
ing to depth from surface,angle of seam, etc., and called the first work-
ings and when the boundary is reached these pillars are extracted and.
the men gradually work their way back to the pit bottom. This is
called the second working. The bords are the galleries, driven in
forming the pillars. This system has to be adopted largely, but the
percentage of slack got is very large, especially when removing the
pillars. In forming the pillars care must be taken to make them large
enough. By doing so the quantity of slack coal got is reduced consid-
erably and any danger from crush averted. I cannot understand it,but
it is the case, that a great many managers will make the pillars too
small. Although probably this is not done to the same extent as it used
to be, and the consequence is that when they come to take them out,if
they have not lost them by their imprudence, the quantity of round coal
is almost nil. Large sections of workings have been entirely lost in
this manner, and I know of one colliery where several acres of magnifi-
cent splint coal were lost, and so rapidly did the creep or crush come
on that the miners in their flight from the working face had to leave alk
their tools behind them, a rather serious loss to the men, as they were
their own property. It does not matter what system of working has
been adopted, the development process is much the same. Levels are
generally driven at right angles to the rise of the seam, into which all
the coal got from the mizes gravitates. Other main roads are formed,
but the levels are the principal roads from where the coal is hauled to-
the pit bottom, either by horse, steam haulage, or any other system
adapted to the workings.

The foregoing description lightly touched upon of the development
of a coal area is merely set down as a basis from which I intend to
demonstrate the requirements of the mine manager. At the outset the
area has been proved by boring, and from this and other sources of
information a plan is made showing a cross section orsections in which.
the faults got in the strata are marked and it is from this plan that the

position of the shafts are mainly determined on. As already stated,the
position of the shafts should be as near railway communication as pos-
sible, and in such a position that they will drain nearly if not all the
water got in working the area. The water got in mining is a serious
drawback to cheap working, and it is of supreme importance that the
method adopted in getting rid of this water should be such as to reduce
this item of expenditure to as low a figure as possible, and it is only by
considering the matter well at the start that the mine manager can at
all hope to doit atanything like a reasonable cost. I of course refer not
only to coal mines,but to all branches of mining, as the system of water
drainage adopted is pretty much alike. When the manager has a
good pumping outfit in his mine the worst and initial difficulty to cheap
mining has been overcome.
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The class of machinery and hoilers have also to be carefully con-
sidered, and for good effective work a pair of coupled horizontal en-
gines from 2.4 in. 1o 26 in. cvlinder should be fit to cope withany output.
The boilers should be Lancashire, as thev are the best boiler extant for
mining parposes, and it is alwayvs as well to have at least one more
boiler than is actually required. This, combined with a gdod
smoke stack, should make a very good outfit.  For pumping when an
engine is used, I believe the condensing engine to be a very good one
for the purpose.  When slopes are used as an outlet for the coal, I
have found in a great many instance that the steam is conducted o0
pumps situated in the workings. 1 do not approve muchof this system
of pumping, as 1 would not, if it can at all be avoided, take steam into
the workings. It causes serious deteroriation to the section of the work.
ings the pipe may beplaced in, and is always a source of danger,and [
question very much if the effective power got when the slope has been
sunk long distances is very much better than that given by compressed
air.  In defence of this system it is said that the assistance given to
the ventilation more than compensates forits drawbacks,but whatis the
necessity for this if 2 good ventilating fan is in operation at the colliery ?
The steam pipe can be covered certainly, but even with this consider-
able loss vccurs by condensation.  Hydraunlic pumps are much better
suited fur this class of work, and although a good pump would cost
largely at first, still it would amply repay itself in the long run, Before
goinyg further or rather deeper we will compiete the work on the bank.
It is a very necessary matter to have a good steam winch whea large
pumping plantis in operation, the rope used being round gahvanized
ron. The pithead frame can be cither wood or iron. [ prefer iron as
being less lable to distruction by fire. I have scen a very serviceable
framie made from old railway rails bolted together.  When haulage is
emploved below ground the engine should be situated on the bank and
the ropes taken down the shaft in aprons to protect them from the action
of the water as much as possible.

The hoisting ropes, when a heavy load has to be lifted, should be of
the very best plough sieel,and when only a medium lift is repeated crucible
steel would do. The hoisting drum on engine or pulley in pithead frame
should Le of large diameter and same size, and the rope should not be
at a greater angle than 30° to 335° coming from the drum 10 the pulley.
The machinery and boilers should be built on astrong solid foundation,
and as it is best to err on the right side, the whole of the plant or
bankhead structure should be a shade stronger or larger than de-
manded by the theoretical rules usually employed in this hind of work,
Workshops, engine house, storehouse, powder magasine, ete., have to
be erccted, but as they are mere matters of detail they need not be
gone into here.

The ‘emilating fan has now tobe chosen.  Formerly mines had to
depend greatly for their ventilating current on the state of the atmos-
phere or natural ventilation, but this at the best was rather an un-
suitable state of affairs.  Furnace ventilation was adopied, but the
system only gave goud resalts when a lung motive colutun can be got
as in deep shatis, and owing to the danger from fire accompanying it,
itis not to be recommended. Fan ventilation is by far the best and
safest method, and although a little costly at first, the accruing results
more than compensate the manager for his outlay. There are various
kinds of fans in operation, and I do not mean 10 occupy your time in
detailing them, but as they can be inspected at the various colleries
and their respective merits inguired into, it only remains for the man-
ager 10 chose the one that is going to suit him best, but I would say
let it be of such dimensions as to at least add to his ventilating current
by at least twenty-five per cent at any time if required.  As 10 exhaust
and blow down fan I prefer the exhaust.  On erecting the fan it ought
10 be placed well back from the upcast shaft as in the event of an ex-
plosion it would run less risk of damage. ]

Ia driving the main roads below ground care should be taken to
drive them perfectly straight for haulage purposes. When the coal as
only to be hauled a short distance horse tractionis the cheapest metl.od
of hauling, but when long distances have to be overcome rope haulage
is a much cheaper method.

There are wo distinct systems of rope haulage in use, the endless
rope and the tail rope and both, where the seam is adapted to them,
work cqually well. The endless rope does very well in a flat seam,
and the tail rope in an undulating seam, and where the roof is frail and
nariow roads can only be driven. I have had experience with both,
and have a decided preference for the tail rope as it can be taken any-
where.  The endless chain isoccasionally used, but its weight is against
it. It can, however, be used effectively when the distance to be
travelled is not too long.

‘This system would give, I am certain, satisfaction on a long slope
instead of the usual method of hoisting now employed.

The tubs used in hoisting the coal should be made from hard,
tough wood, built to carry about one ton. I have had experience
with steel tubs, but when they begin to wear out they become rather
costly 1o keep in repairs, whereas the wooden tub is much more casily
and cheaply repaire 1.

I knew of a very costly plant of this description having been tah.n
out of a mine and wooden tubs substituted on this account. ‘I'he great
drawback to large tubs is the difficulty experienced in hauling thom
when they leave the track, but there is no reason why the track sho Jd
not be maintained in good order and this dificulty reduced to a minim im

So far the colliery is now in condition for putting out a large o ut-
put, and to do this, and to do it at the least possible cost, a competent
stall’ of officials is required.  ‘The sclection of these men lies with the
manager, and if he is looking to his own interests, he will chose none
but good, steady, eflicient workmen. It is of paramount importance to
have a thoroughly good underground manager, as the carrying out of
the day’s work devolves on his shoulders.  He it is who sces that the
plans are worked in a workmanship-like condition. He can tell atg
glance when a prop is awanting or if a bord is not driven level of
straight.  Ie overlooks personally the haulage, and sees that no un-
necessary delay occurs, and that the track is keptin good repair. A
good man of this stamp is invaluable, particularly if he has good tact
in handling the men.

The manager should not be tong in discovering the good qualites
of his subordinates, and if he has any tact at all he will be able to get
more work out of the men by a lttle judicious kindness than by ail e
oaths and driving known to the slave driser.  This system applies
to pickmen as well as officals, and [ must say 1 never
knew it to fail. There are some men on whom kindness and
forethought are thrown away, and the sooner these are got rid of the
better, but in all my eaperience I never met abose half a dozen of such
men. A well known and influential mine owner in Scotland once told
me that he would prefer giving the men a few pence on the ton rather
than have any discontent, and I need hardly say that trouble with s
men was an unknown factor.  Certainly it is not every mine proprictor
who could afford to give his manager such instructions, butat the same
time it shows clearly that even small concessions costing little or noth-
ing are not thrown away. ‘There are many thingsa manager can do to
please his men and not cost his employer one cent, and by striciatten
tion to those little details he can soon command the respect of his nen,
ond once that is gained i. is comparatively speaking plain sailing for
him after that. I would not advise any manager 1o swear at his men,
as let miners swear ever so much themselves they do not hke it from
anyone placed over them, and in course of time simply detest such a
man; you can keep your men at arms length and still wreat them
kindly. Miners soon come to recognise when a manager considers
himself superior clay to his fellow bewg, and woe betide him then, for
he will svon have his hands filled with trouble,

I knew of a case where a certain manager, quite a young man
100, got along very well with his men.  He ook an interest in each m-
dividual, organized a reading room fur them and an athletic club, and
his influence was such that when an agitation sprung up in that district
for an advance of wages, he was able to keep his men working steadsly,
whereas the men belonging to the surrounding works lost at least three
weeks during a period of about six weeks® agntation.  This man, by his
masterful tact, probably saved more to his employers in those six
weeks than his yearly salary amounted to.  In making a promise 102
miner, keep to it, even although you should discover to have madea
mistake.

The official whose word can be depended upon, is a favorite with
the men, let him treat them ever so harshly otherwise. The manager
should know every man in his employment, and this can only be done
by visiting them in their working places regularly. He can hear com-
plaints, as miners as a rule never care about going to the manager with
complaints,and he should see that his instructions to his subordinatesare
being carried out. The manager who does this will have less trouble with
his men than the manager who visits them very seldom ; and above all,
the manager who is above reproach, whose word can be depended on,
and who, when he says no, means it, that man will be a succesful
manager, and when the day of trouble comes, he will find he has more
friends in this world than he wots of.

A few words about strikes and then I will finish. I say thar all
strikes and lockouts should be declared illegal by law, and whenever
dispute occurs it ought to be referred to a board of arbitration whose
finding should be final. Quite recently the steel workers in a 'arge
works in Great Britain considered that they were not being paid -uth-
cient wages for the work done.  They decided on striking, but s.me-
how or anather it was arranged that the matter should be decidei by
arbitration. ‘This was done with the result that it was clearly pi nen
that the firm was not in a condition to advance the wages, and the m=n
are inow working perfectly contented.

Great Britain and the United States of America are about to . atify
an arbitration treaty, and in my opinion thisis an object lessor. not
only to the natiowus of the world, but also to the laboring masses «! the
world and their employers, and I am certain that it only want. the
passing of some such law by the government and strikes and - otk
men’s association will be relegated to where they came from, aid be
things of the past. .
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Notes on Some Mining Distreicts in British Cotaumbia.

By Joux E. Hannman, 8.8, M.1., Montreal,

At the present time, when the mineral riches of Eritish Columbia
are attracting so much attention in both Canada and Great Britain, no
eacuse need be offered by one who attempts to add a little to the gen-
eral store of information accessible regarding that province, at the
same time I desire to preface that it is not my purpose to present a
complete description of those districts to which I shall presently refer,
but only to record such facts and observations as were obtained during
a somewhat extended trip in the summer of 96, The sections to which
I .hall call your attention are all in the Kootenay country, and arethe
twaunng - The Rossland Camp in Trail district, the Nelson Camp, the
swedn Lake Country, and the Fort Stecle district,

In attempting a description of any of the B. C. camps, one is met
at the start with the difficulty that such camps grow faster than weeds,
and that the developments of to-morrow may shed a very different light
upon figures and theories than the development of to-day, and hence
that any description of such a rapidly developing country raust be read
in the light of such an understanding,.

Naturally, by right of size and prominent notice, the Rossland
Camp comes first. This camp is situated in the Trail mining district,
which embraces an indefinite area, Iying upon both sides of the Colum-
bia niver in the southern part of West Kootenay. extending as fur south
as the International boundary line, and nearly as far north as Robson,
with 1ts eastern and western limits not defined. Rossland lies about
six miles west of the Columbia river and about seven miles north of the
Iaternational boundary, and hasan altitude of about 3,500(t. above sea
level. It is built.upon the southern and south-western slopes of a hill
draining into the north fork of Trail Creek, which is a tributary of the
Columbia. To the west, north and south of it lie hills on which min-
eral has been discovered, to the north are Red, Monte Cristo and
Columbia and Kootenay mountains ; constituting what is known as the
North Belt.  To the south lie Lake and Lookout mountains, constitut-
ing the south Belt. To the west lie Deer Park and Spokane mountains,
upon which mineral has also been found. It is therefore a city of six
hills, or of seven if we include Lookout mountain, which, however,
should really be tributary to the Town of Trail.

The brief early history of this camp shows that the first claim was
located by a French-Canadian in the summer of 1889, and was re-
corded the following May. In 1890 several claims were located,among
them the two which have since been developed into mines, and upon
whose success the fame of the camp is founded. The first shipment
of ore was made in the Spring of 1891, from the Le Roi, which amounted
to ten tons and yiclded about $86 per ton. Work was intermittent
during 'g1 and 'g2, but in the winter of '93 and ’94 the Le Roi made
shipments of ore and began active operations, which have since con-
tinued, amounting, according to a statement from the niine officials, in
il tu Wbout 37,000 tons, of a gross value of $1,500,000. During this
jeriud operations were also being carried on upon the Centre Star and
War Lagle claims, so that the camp may be said to date its life from
the winter of '93-94, and is therefore about threc years old.

GEOLOGY.

The geology of Rossland and vicinity is now being worked out by
members of the Geological Survey, but briefly it may be said to consist
of an area of eruptive rocks, having for a centre a mass of gabbro or
diorite overlaid in part by .porphyrite, which in turn is surrounded by
rocks which are granitic. The line of contact between this diorite and
porphyrite is nowhere clearly defined, but the portion of Red mountain
in which the highest gradé ores have yet been found appears to lie near
this line of contact, although further research and the labors. of the
survey may change this view. It is not clear that the - difference in
these two cruptives makes any difference in the grade or character. of

the ore quié’s‘?bund along the fracture planes which cut both, but it is
a fact to be noted that away from this line of contact no large bodies
of high grade sulphides have been opened at this date ; and the fact is
mentjoned rather as one to be kept in mind in studying the district
than as one which has been proved to b~ significant of change of value.

The diorite of this section presents many varieties, running from

fine to coarse grained, often (as in the Deer Park mine) affording

magnificent crystals of amphibole and actinolite, and frequently show-
ing a variation to diabase by the introduction of augite, and also bio-
tite mica.

The country is much cut up by dykes which frequently intersect
each cther, but no extensive faulting on theline of these dykes has Leen
observed. Much development is required yet before the structural
geology can be definitely announced.

ORE BODIES.

The ore bodies or deposits of the Rossland Camp appear to lie
along fracture planes, which, so far as at present discovered, have two
general trends, one nearly due east and west as in the War Eagle, the
St. Elmo and Monte Cristo claims, and another about north-east by
south-west, as in the Le Roi and Josie. Along these fracture planes
(which ave not to be taken as one continuous fracture, but rather as a
series of more or less parallel fractures in one zone of country) occur
deposits of pyrrhotite associated with other iron sulphides such as
pyrite, chalcopyrite and occasionally marcasite and arsenopyrite, and
also with calcite and gunartz.

A minor series of fracture planes, usually, but notalways, faulting
the larger ones, are found occurring in.a general north and south di-
rection or transversely to the main planes which, so far as yet known,
do not seem to have been faulting ones. The ore bodies thus formed
carry their prevailing mineral (pyrrhotite) in several forms from coarse
srained to lamellar and fine grained. In the south belt a change in the
filling takes place, both blende and fine grained galena coming in, es-
pecially near the surface, and the ore then carries a perceptible value
in silver. These deposits of iron sulpkides do not always carry goldin
paying quantity, in fact it may almost safely be said that the majority
of the ore bodies are too-low in grade (from $2 to $1o per ton in gold)
to become profitable at. present rates of treatment, and the ore chutes
carrying values in excess of $zo per ton are the exception, which means,
of course, that vaying mines will be the exceptior, unless increase of
depth may show hicrease of value for which idea there is'no valid rea-
son. nor is it borne out_in practice. Both high and low grade ore chutes
are found alopg the same general ore zone o1 ‘ vein,” as such deposits
are locally called ; as for example, No. 1 chute of the War Eagle mine,
which va the surface gave $r2-$16 per ton, and which has never
yielded any.-pay ore with increased depth, and No. 2 chute of the same
mine lying 300 ft. west of No. 1 chute, which has had pay ore running
from $30to $75 per ton from the grass roots down to the present depth
of 250 ft. or more. When these bodies of pyrrhotite ore have reached
to the surface, the iron sulphides have decomposed and oxidized, form-
ing the genuine “ gossan ” or *iron hat” of mining parlance, and stain-
ing by the flow of surface waters much of the adjacent country rock.
The inexperienced prospectors of the district have assumed this iron
stained diorite to be in all cases the cover of an ore body, which ex-
perience has shown to be a costly error, as the diorite of this section
contains impregnations of iron sulphides sufficient to form a stain which
has received the local name of * Iron Capping ” but which is really a
very different thing to the “Iron Hat,” and which does not have the
significance attaching to the latter. The length of these chutes, hor-
izontally, varies greatly, running from 46 feet. (as in No. 3 chute, No.
1 tunnel, War Eagle) to 172 (as in the Le Roi between the west and
east faults),and in the No. 2 tunnel of the War Eagle the ore body had
a length of 310 ft. and a width varying from 3o inchés to 14 or 15 feet.
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1t is to be noted that all these main fracture planes dip north at
angles varying from 5% to 80°, the majority having dips ranging be-
tween 6o® and So®  In some cases they appear to be continuous for
considerable lengths, ¢ven up to 3,000 or 4,000 feet, yet their continu-
ity is frequently broken by faults having a general north and south
course. which dislocate the ore bodies from a few inches to several feet;
the fault at the west end of the War Eagle having a throw to the south
of about 50 feet, and in yet other cases this line of fracture appears
to split up into two or three smaller fracture planes which deviate in
course from the original, as seen for example, on the western end of the
1.e Roi.

Frequently these main fracture planes have lying parallel to them
minor fracture planes, which, however, do not have the continuity of
the main fissures, but which when clearly defined (as in some parts of
the War Eagle mine) have led to the supposition that both walls were
present, and that these deposits were of the type of “True fissure
veins.” In the C. and K., Monte Cristo and Centre Star claims occur
six or seven of these parallel fractures between which are found differ-
ent types of ore from extremely coarse grained to very fine grained
gray pyrrhotite, also lamellar, bronze colored pyrrhotites, and in one
case in the Centre Star a streak of fine grained compact bronze pyrrhot-
ite, with a slightly curved fracture such as to strongly resemble in ap-
pearance a low grade copper matte.  Upon the surface cropping of the
I.e Roli there are apparently two walls, from 5 to 15 feet apart, owing
10 the parallelism here of two lines of fracture, but in the deeper work-
ings, say from the 330 to the 450 level, one of thesc fracture planes
disappears and the main crevice occupies the centre of the large ore
body which at the time of my visit in August’g6, bad a width of 36 ft.,
and which then had for its limits simply the diminution of the sulphides
on either side of this crevice until there was a preponderance of rock
over ore.

In addition to these lines of east and west and north-east by south-
west fractures, there are the smaller cross fissures with a north and
south course already referred to, which in most cases are faulting planes,
In some of these, asin the Le Roi, there is brecciated matter composed
of diorite iron sulphides and calcite, and in many others there is only a
very parrow crevice or seam, which, as notably in the War Eagle, is
frequently filled with sulphides or calcite, or both.

On Columbia and Kootenay mountain are met many examples of
segregations of quartz and calcites in the diorite of the country, and it
is to be noted that throughout the eruptive rocks of this district local
segregations of pyrrhotite having a general lenticular form and fre-
quently reminding the observer of gash veins, are common.  This is to
be expected when observation shows that the diorite of the district is
'imprcgnamd with a very considerable amount of iron sulphides which
form a constituent part of the whole mass.

The fact, howezer, that pay orebodies of iron sulphides occur in
these basic rocks, does not by any means imply the reverse, that such
basic rocks will always carry paying ore bodies, which fmplication
seems to have been the basis in this district upon which many promot-
ers have formed stock companies.

It is to be noted that along the main easterly and westerly lines of
fracture which pass through the War Eagle and Le Rot claims, very
little evidence of motion along that line is tu be observed ; occasional
exampics of slicken sides being however found, but no gouge nor brece-
cia.  But in the ore zone which traverses the Cliff, St. Eimo and Monte
Cristo, there are man, and distinct evidences of movement.

In remoter parts of the district, as at Champion Creek, I am in-
formed that the seams which constitute the cleavage planes are filled
with iron sulphides, which have apparently eaten off the sharp edges
and corners of the blocks of country rock.

These facts taken as a whole, are the basis of the opinion enter-
tained by many, that these deposits of the Trail district are replace-

ment deposits having been formed by the metasomatic action of <aly.
tions which have entered the country through these fracture planes
(which may or may not at the same time have been faults), and have
used these same fractures as channels, by which to dissolve out the
more or less shattered country rock, depositing in its place the wmer-
als above mentioned. Whether these minerals have been derived ron
the surrounding gabbros, or have come upwards with an ascending
current from some decp source is a question requiring further study
and greater development,

The absence of two walls of a distizct gangue material, differing
from the country rock, and of the usual gouge or product of motion of
the walls along the fissure, have precluded many from considering these
deposits as fissure veins in the ordinary acceptance of the term. By
the fact that these deposits of auriferous sulphides do not present the
usual type of a fissure vein, does not in the least detract from theyr
value as workable deposits, nor does it militate against their perman.
ency as mines, for be an ore deposit a fissure vein, a bed, a fahlband,
or any other of the indefinite number of types of ore deposits mer with,
its value commercially is dependent upon the continuity of its chues
of pay ore, and facts are not lacking to show that many fissure veins
become unprofitable and are abandoned not because the vein pinches
out, but because the pipes or chutes of pay ore cease—every large vein
from California to Montana affords examples of this.

Tnere is in very few, if any, cases a distinct vein stone or gangue,
rather the material contzined is the diorite of the country impregnated
in greater or less degree with iron sulphides, . fact, the vast bulk of
the second class ore of the whole camp is of the character described
by Mr. Carlyle, in bis Report on the Trail Mining District. as being a
“ diorite with a comparatively small percentage of sulphides,” but
carrying a considerable value in gold.  On the authority of Mr. Carlyle’s
report this ore has the following composition : Si O2 45 p. ¢., Au L34
oz or $26.80. FeO 22p.c,Agtgoz er8ic. CaGgp.c. Mgu
ap.c. Ai20318p.e. CuO3r3p.c. S6p.c. Itis apparent
that ore of this character carrying so little sulphur is not favorable to
true pyritic smelting, /. e. a smelting without any carbonaceous fuel.

The deposits so far as worked (the deepest working being the Le
Roi shaft, which has a depth of 300 fect) appear to have an increase
in silica as depth is attained, and instances are numerous in which
segregations of quartz and stringers of the same material are found
alongside of the ore bodies, in the cross fractures, and even i the
country rock apart from any fracture. These stringers are often also
composed entirely of calcite, and the main ore body of the Le Roi has
in places a seam of calcite running along the joint of fissure seam,which
runs through the main ore body now working.

The ores of the camp are essentially pyrrhotites, having admxtures
of chalcopyrite, pyrite, arsenopyrite, zinc blende and galena in varying
proportions. The pyrrhotites as before mentioned having every con-
ceivable variety of structure. So far as observation has gone, the
coarsely grained and lamellar pyrrhotites carry little or no valuein gold,
the finer grained ores carrying more value , yet this distinction 1s hardiy
universal enough to constitute a hard and fast rule. In some casesthe
value has appeared chiefly in the chalcopyrite, in others in the arsen-
opyrite. In the south belt the sulphides run high in silver, owing,
doubtless, to the presence of galena and blende, which are absent trum
the north belt. In the Le Roi, Cliff, and Evening Star, free visibie gold
is sometimes scen and often gotien upon the sieve by assayers.

Up to the first of January, 97, the chief producing mines were the
i Roi and War Eagic; with the advent of the standard gauge rauway
in December last, the opportunity is now afforded to other pruj-.rues
which are in Rossland opinion cqually valuable to become rexular
shippers. The shipments recorded, however, for the month of [anuary,
some 4,800 tons, do not seem to indicate that many of thesc other
mines are in haste to market their ore.
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The conditions under which operations are carried on in Rossland,
such as the hardness of the country rock, price of labor and of fuel
make mining costs high, but owing to the diversity in the size and ex-
tent of the ore bodies and the few mines that have been developed to
a stoping point, it is impossible to give any satisfactory estimate of
what the average cost of mining a ton of ore is in Rossland, moreover
it is doubted whether any of the properties now working keep such a
system of cost accounts as would include in the mining cost the proper
proportion of the cost of development work, superintendence and gen-
eral expense,

The ores are shipped fortreatinent to smelting works inthe United
states and also to the furnaces at Trail and Nelson. ‘The pyrrhotite by
itself is almost in the condition of the natural matte, but as the bulk of
the ote shipped carries 50 per cent. silica and only 20 to 25 per cent.
FeO,with rarely over 6 per cent. of sulphur, it is, as before stated, notan
ideal ore for pyritic smelting, One of the American authorities on
pyritic smelting (Sticht) says the process “is always limited to the
presence of enough sulphur and iron in the ores to maintain fusion
without the auxiliary addition of too much coke—a deficiency of
sulphur must be corrected by a greater use of coke "—and the early
evperience of the Trail Smelter has shown very clearly that the ores it
recerved did not contain any surplus of either sulphur or copper.

PRODUCTION,

So far as I have been able to learn, the production of the T'rail
Creck District for the year 1896 was 38,600 tons of a value of $1,100,
ooo, of which $1,000,000 was gold and $100,000 copper. These figures
are based on the ore paid for by the smelter and do not include ore in
transit and unsettled for. The Smelter returns for 1893 gave a total
production of 19,700 tons, worth $702,000, of which $42,c00 was from
copper, $30,000 from silver and $630,000 from gold.

The average value per ton for 1895 was $35.63; for 1896 was
$28.50.

FUTURE.

While it is improbable that one per cent. of the 3000 and odd
chims located in Ros¢ ind Camp will ever turn into dividend paying
mines, it is an assure  c2rtainty that the Camp will have from six to
ten and perhaps more good permanent ore bodies. With such num-
ber, or the half, a permanent population is ensured,

I take this opportnnity to note with pleasure the confirmation of
these views in the interview with Mr. F. Aug. Heinze, which appeared
in this morning’s * Gazette” in which Mr. Heinze, stated that if Ross-
land possessed half a dozen good mines, it would have as many as
the world famous Camp of Butte, Montana, in which at the present
time there are but six producing Companies.

[ also take the opportunity of saying publicly thet a similar inter-
view with mygelf has been construed as condemnatory of the ‘I'rail
District.  This is a gross misapprehension, as the paper I have just
read will show; I sought in that interview 1o warn clerks, women
and dependent persons generaliy against indiscriminately purchasing
the <hares offered by the unscrupulous, and misrepresenting stock
brokers. '

THE NELSON DISTRICY.

. Ihe Nelson District includes a large and irregular area. It runs
noith for 50 miles from the International Boundary, including the Sal-
mun River country of recent fame, and beginning west of the lower end
of Lower Arrow Lake runs Go miles easterly nearly to Kootenay Lake.
S0 tar as these notes are concerned, however, only that portion included
witp a ten mile radivs from the Town of Nelson will be considered.
. T'he prominent mine of this district is the “ Silver King,” one of a
group of several claims owned by the Hall Mines Co., Ltd. The ore
bedy in this claim appears to be unique in the district, no similar de-
posit having yet been found.

The country rack of the Toad Mountain portion of the district
consists of a series of gréy and green schists. which occasionally lose
their schistose character and become massive. ‘These schists have
many forms, being felspathic, chloritic, hornblendic and micaceous,
and in structure are often amygdaloidal. They are said by Dr. G. M.
Dawson, to be composed of altered volcanic material.

These schists are surrounded by granitic and granitoid rocks of
several distinct varicties or periods.

The coarse-grained are evidently intrusive and of later date than
the schists wich are altered by them. .

Limestones of crystalline structure are also met with, and on botlr
sides of the “ West Arm” or Kootenay River.

The copper-silver deposit of theSilver Kingappears to be a segre-
gation of mineral along a twisting line of fracture whose general course
is cast and west, dipping southerly at a high angle. Irom this
main body of mineral (whose horizontal dimensions so far as stoping
is concerned are about 230 ft. in length by 4o or 50 ft. in width) swall
veins and stringers of nearly pure mineral ramify in all directions, grad-
ually dying out in the country rock. The mineral contained is chiefly
bornite, with chalcopyrite and pyrite in smaller proportions near the
surface and inlarger proportionsas depth is attained, apparently confirm-
ing the theory that bornite is the result of alteration of the chalcopyrite.

The grade is low, the average being about 4 per cent. of copper
and 20 ozs. of silver to the ton.

It would appear that closer work at the mine could raise this grade
considerably without much extra cost.

With the exception of this copper-silver deposit, the claims worked
in the district are cn gold-bearing veins, which belong to the type of
fissure veins, being well defined, cutting cleanly through the country
1ock, possessing two distinct walls often carrying a gouge and filled
chiefly with gangue material of clean vitreous quartz cariying copper
and iron pyrites. These veins appear in a grey coarse-grained granite,
having many variations in its constituents, (being frequently a mica
syenite,) and seem to be mainly confined to the area between 5 Mile
Creek on the east and White Water Creek on the west, getting their
greatest development at or near the head waters of Eagle and Forty-
nine Crecks. These quartz veins carry from $10 to $30 in value of
gold, being free milling on the surface, where the sulphides have become
decomposed, and being refractory below this line of decomposition ;
the value being contained chiefly in the sulphides. Their width varies
from 15 in. to 5 feet, but with the exception of the “Poorman” and
“ Fern " mines so very little work has been done that no safe predic-
tions as to the continuance of the pay chutes is possible.

These gold veins have produced some very fine samples of specinen
quartz and gold, and their future systematic development will doubtless
be productive of profitable results. Operations on this line have recently
beea begun upon one lode (the Athabasca) which so far have been
productive of highly satisfactory results.

Below Nelson, upon the opposite or north side of the Kootetay
River occur peculiarly formed somewhat massive doposits, (¢ Victoria
and Copper King,”) apparently segregations in a granic rock, carrying
much copper and a value in gold.

So far as production is concerned, the district hitherto has been a
copper silver one, from the predominating value of the Silver King ore,
But there are grounds, as stated, for the belief that the gold yield witl
be substantially and steadily increased.

The production of the section for 1896, so far as I have been able
to learn, was about $540,000, made up of $420,000 worth of silver,
$110,000 of copper and about $10,000 in gold.

It is needless to say that the completion of the Crow’s Nest Pass
Railway to this point will give to this section unusual advantages for
cheap transportation and fuel, and permit the successful working of
many properties that are now only undeveloped claims.
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SLOCAN LAKE DISTRICT.

‘The section referred to as Slocan Lake District is a part of the
Slocan District proper, but comprises that portion running south from
Four Mile Creck to and including Lemon Creek, and reaching from the
Lake Shore as far easterly as the divide between Slocan and Kootenay
Lakes.

Its dimensions. therefore, are not great, being about 20 milss long
by 7 or 8 wide, but its possible developments are enormous.

In contra distinction to the Slocan proper, it is characterized by a
preponderance of dry ores, whereas the argentiferous galenas predom-
iuate in the Kaslo-Slocan country.

It is worthy of note also that gold values in the ore appear to in-
crease as one proceeds southerly from 10 Mile Creck ; some free gold
quartz veins having been discovered on tributaries of the Lemon Creck.

From the territory drained by Springer Creek some remarkably
high assays have been obtained, 700 ozs. in silver and $go in gold hav-
ing been obtained in one case, while assays of 150 to 200 ozs. silver and
$15 to $25 in gold are common. Some small shipments have, been
made which yielded from $70 to $160 net to the owners.

The country is high and mountainous in this section; the summits
rising to 7,000 or 8,000 feet above sea level, or 5,000 to 6,000 feet
above Slocan Lake. The first discoveries were made in the fall of 1893,
but the bulk of the claims have been located during the summer of 1896,

The country rock in this district consists of shales and slates to the
north, with gneisses and granites coming in as one proceeds to the
south, the country about Springer Creek being granitic. The veins lie
ata low angle near the surface, being from 28 to 40 degrees from the
horizontal. They vary in width from six to seven inches to about three
fect, The paystreak, however, is confined to one wall (usually the hang-
ing wall) and has a width usually not exceeding six inches, and in some
cases being as small as 3 inches.

The ores, as stated, are of the kind usually classed as dry ores, but
the development of the Enterprise Mine on 10 Mile Creek has shown
that contrary to the usual law in the Slocan country, zincblende may
and does carry very high values in silver.

Although this section is quite distinct in the character of its ores
and country rock from the Slocan District proper, its production will be
credited to the Slocan country, and before passing to the last district to
which I shall refer, I desire to give you an idea of what this unboomed,
unnoticed Slocan District did for for British Columbia in 1896.

My information gives the following figures :

Gold.......... errerntasenterransrens $ 3,000
Silver cuvieerennnnans ceerreteennannnne 1,500,090
Lead..ccoveevnniraninnans cereaenees 550,000

Totalieeriiiriniinnenannenens $2,053,000

If to these figures we add the production of Ainsworth, which belongs
to this ection through similarity of ores produced, we get:

3 10 SO $r25,000
Lead............... eeeneiieiareesaias 60,000
$185,000

Or a grand total of $2,238,000. Such a district needs no newspaper
boom.
FORT STEELE DISTRICT.

The Eastern Division of Kootenay was one of the first portions of
the Province to receive attention after the advent of the C.P.R. through
Kicking Horse Pass. But the galenas of the Otter Tail and of Mt
Stephen, the free guld and copper-silver ores of the Spillimicheen, and
the copper ores of Jubilee and Windermere have never proved remun-
erative, and soon ceased to attract the attention of the prospector and
the capitalist alike,

Farther to the south, some years ago, the enormous ore bodies of
the North Star Mine on a branch of the St. Mary's River drew atten-
tion to the southern portion of East Kootenay, but so far as vein min-
ing is concerned, Fort Steele District may be regardedasa new country,

The Placer excitement in Wild Horse Creek, in 1863, carried in
thousands of men, of whom but a handful remained, and they chietly
concerned themselves with grave! diggings, and not with veins of ore,

In ascending the valley of the Columbia, to the south, the main
range of the Rocky Mountains scems to carry mineral, but in too dis-
seminated a form (o be profitable: As soon, however, as one passes the
little ridge at Canal flat, which forms the dividing line between the
waters of the Columbia flowing north and of the Kootenay flowing
south, a change occurs in the rock formation, and siates and quartzites
hecome more frequent, taking the place of the limestones and dolomites.

And in the course of the next 3o miles proceeding southerly, the
western slopes and spurs of the Rockies begin to show quartz veins
carrying ores of gold and silver, such as tetrahedrite, galena, and the
black sulphurets of silver. Veins of milling ore, of free gold quartz, are
also met with in the tributaries of Wild Horse Creek. The basins of
the creeks from Wolf Creek to Bull River are now being prospected,
and sufficient work has been done to justify the belief thatdevelopment
will show many of these veins to contain profitable ore.

On the western side of the Kootenay the Purcell Range of the
Selkirks shows easy rounded summits of from 4,000 1o 3,000 feet altiwde,
and from the eastern slopes of these mountains run three streams, the
St. Mary, Perry and Moyie Rivers, whose watersheds are now receiv-
ing a good deal of attention from prospectors and with the most pro-
mising results. ‘

Along the St. Mary's River and tributaries are found ores of
argentiferous galena and of grey and yellow copper .’ ~factory
amounts of the precious metals.

On Perry Creek and its tributaries are found wide veins of quartz,
some cutting the formation like true fissures, and having a width which
delights the lover of large tonnages.

On Moyie River and its branches occur a number of true fissure
veins, carrying galenas, grey copper and' also on Weaver and Ryder
Creeks, free gold. The Ste. Eugenie group on this river presents a type
of vein similar to those found in the Slocan district, having a strike
across across that of the formation, prcschting two clean walls and
carrying argentiferous galena of a high grade.

Enough has been done in this district to warrant the most pessi-
mistic observer in predicting a very substantial, if not a brilliait future.

It will be evident from those very crude notes upon the districts
mentioned, that no one camp in British Columbia can as yet proclaim
itself “* the” camp of the Proviuce, and there are many other districts
which I have not mentioned which may shortly come to prominence as
permanent producers. o

There are climatic and topographical reasons why British Columbia
cannot develop her mining regions as quickly as her neighbors to the
south, but give her five or ten years time, kill the over capitalizativn of
stock companies and the illegitimate boom, safeguard the investor, und
there is no question whatever but that British Columbia will shine as
the brightest gem in the whole Dominion Crown.

A Review of the Report of the Commission on Fires in
Pliciou Mines.*

By H. 8. PooLy, A.R.8.)M., F.G.S., &,

In this report we have what purports to be an exhaustive myurn
into the cause, history and effect of fires in the mines of Pictou couaty.
The report itself occupies some thirteen 8 vo. pages, and is siyppice
mented by go pages of evidence collected by the Commission. Ihe
personnel of the Commission consisted of the Inspector of mines, Mr.

*Paper read before the Mining Soclety of Nova Scotia, March, 1897,
)
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Gilpin and his deputy for the district, Mr. A, Dicl. then employed as
instructor of surveying by the Department of Mines, and a retired mine
manager of Cape Breton.

Questions had been put in Parliameat in the session of 1893, to
which the Department of Mines had replied, but regarded as not suf-
ficiently ample, the Commission in question was appointed to investi-
gate further and report.

On verbal instructions the Commission met in May, 1895, and
heard a few witnesses.  They then adjourned and obtained formal au-
thortty to proceed under Chapter 120, but the document giving the au-
thority was not made public.

‘I'he Commission had in this enquiry an opportunity to collect in-
formation of considerable interest. The history of the Albion Mines
has been most eventful. Success and honors have been won and
troubles, not a few, have been their lot.  They have a world wide re-
putation forthegreat size of their coal seams. ‘They have been visited
by men of note and acknowledged great attainments.  Members of all
socal ranks from the highest to the Jowest have dined and slept within
their borders, from the Prince of Wales in Mount Rundell to the humbl.
est tramp under the shelter of the coke ovens. Science has sent such
noraries as Lord Dundonald and Sir Charles Lyell. Here Lord Mul-
grave, the Licut-Governor,rusticated and threw aside his cares ofState.
The merrymaking of the colliers at New Year and after pay day, and
how rum that had no headache in it was bought by the bucket, would
come in also for review. It was here in 1838 the first locomotive ran
on a railwvay in Nova Scotia. Of the mechanical applicances in use
the range has been wide, and from the foundry erected in 1828 have
jssued a varied assortment of castings. Here Loilers under but 5 lbs.
pressure, have been used to suppiy a Watts condensing engine ; wagon
and Faystack boilers had their representative. Coal has been here
hoistcd in ships, and trolleys with edged wheels have run on angle
iron rails.

Mr. Richard Smith, before the select commitice of the House of
Commons, 1835, remarked : ¢ The firedamp at the river boiled similarly
w that of a steain boiler with the same kind of rapidity ; so that in pat-
ting flame to it on a calm day, it would spread over the river like what
is commonly termed setting the Thames on fire; it often reminded me
of the saying. It is very common for the females to go to the river
with the washing they have to perform for their families. After digging
ahole in the side of the river about 10 inches deep, they would fill it
with pebbles and then put a candle to it ; by this means they had plenty
of boiling water. I mention this to show how highly charged the coal
was with gas. When we first struck the seam at a depth of about 180
feet, the gas roared as the miner struck the coal with his pick ;it would
ofien go off like the report of a pistol. The noise which the gas and
water made in issuing from the cove was like a hundred thousand
snakes hissing at cach other.

Then two small accumulations of gas were purposely fired without
dread of possible consequences, and canrion and butts of water were
everywhere on hand to extinguish the fires that as a2 matter of course
were evpected to at times follow powder shots in the more gassy places
of the mire. ' )

Notice might also have been taken that here the first blast furnace
for the production of cast iron was erected in 1829.

In the memorable contest between the manager, Mf. Smith and
Mr. Young, political strife would find a place;and interesting items
tespecting trade and navigation would be found in the rates of freight
that hranght in the days of wooden ships, much tonunage to Pictou and
filled v+ harhor during the shipping season with a forest of masts. The
iran interests of New Fngland would not be forgotten, and reciprocity
with the {Tnited States*  :1d be a burning question.

Rat the Commission did not embrace so wide a field, although
they did allow themselves some latitude, and in their inquiry felt un-
hampered by ordinary rules of evidence. . '

The departure that they did make, however, was felt to be novel
for such a matter of fact subject as coalmining; and their method of
treatment proved a surprise not altogether acceptable to the individuals
singled out for notice of whom I am one. ‘T'he report only issued dur-
ing the closing' hours of the session of 1896 could not then be considered
by committee, and no opportunity for the aggrieved to be heard could
occur until the re-assembling of Parliament.  Nevertheless the report
was widely circulated as soon as issued to individuals, to libraries in
the province and elsewhere, and in some cases with the author's com-
pliments to societies of which T am a member and he is not. As one
of those empaled by this report, but not endowed with such a printing
bureau as the Department of Mines at my b k wherewith to reply, [
now appeal to this Society to grant publicity t. my counterstatement.
I also ask the Society to consider whether this departure of the Depart-
ment of Mines touching the repuation of individual members of this
Socicty is not one to be jealously watched.

On the re-assembling of Parliament [ appeared by petition before
the committe of mines and minerals and presented a reply criticizing
the report as a record of facts and impugning the findings of the Com-
mission. My reply was accepted and ordered to be filed. When pub-
lished it will furnish to anyoune disposed to inquire further into the
matter the authority for the charges I therein make: It gives the ground
for contending the whole proceedings were irregular, that the evidence
taken was improper and the findings unsound.

As yet no explanation has been given why the usual practice else-
where of making such a report as far as possible impersonal, has been
in this case departed from. It would have been bad enough had the
statements made respecting me, a predecesor in office of inspector, been
correct, and the censure indulged in the expression of a competent tri-
bunal. But incorrect I claim the report to be and I ask you not to
be led by it until you have studied the matter set forth in my reply
accepted by the House of Assembly.

In it I give a correspondence with the Department of Mines ex-
tending over some years, and extracts from other letters in support of
my contentions,

Among others, that while the report accepted a statement to the
effect that the president of the Acadia Coal Co. vetoed a proposition
to secure the Foord shaft, I gave his actual reply of kebruary 28th
1891, in which was the remark : ** The board 1s exceedingly desirous
that the Foord pit should be placed in complete order and will make
the requisite expenditure.”

The report says : * The evidence showed that there was a lack of
co-operation between Mr. Wills, the manager, and Mr. Poole, the agent
of the company.” The tittle tattle that the Commission collecied and
called evidence showed a difference of opinion certainly, but no lack of
co-operation. What Mr. Wills thought years after he left the company’s
employ, he had said or done while in it is not proof, especially in the
points in which he is not sustained by the records. His letters I pub-
lish in my reply are conclusive proof of this. In matters of fact the
report in details is often misleading, for example:

It says: As the fire (at the Drummond mine) was promptly ex-
tinguished and work resumed, it was not cansidered necessary to make
any formal inquiry into that explosion.” The mines reports for 1873-6
show that the word ¢ promptly ” covers operations extended over three
years.

The report, page .4, speaks of a distance of 700 feet or more as “a
few yards.” . . .

It cuts 1,000 feet off the length of the English slope. Un pages 5
and 11 it expresses belief that * the exploston of 1888 n the third seam
eatended the fire in thefCage pit seam to the east of the Big Brake Ine
of stoppings.” The factis the fire broke through the stoppings some
six weeks before the explosion.

. It implies page 5 that I held one view in 1872 and another in 1895
respecting ingress of fire to the Cage pit. The fact is it was the head
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ol the Commission himself who wrote in his report for 1883, page 7:
“ In 1872 its (the main scam fire) smoke was found in the workings of
the underlying or Decp seam at a point where the removal of pillars
had allowed the roof to break away upto the overlying scam.” In 1895
I shewed by plan such was not possible.

The report says I presented the statements page 98.
page 26, the letter of the solicilor says ¢ presented them,

I am made to say there was fire in the Foord pit, although it was
full of water at the time.

The report makes mie say, page 74, I never was down the Foord
pit.  Everyoneat Stellarton knew to the contrary and thought it strange
I should utter so glaring an untruth.  The fact was my answer applied
to the Forster pit, as the local press correctly gave it at the time the
evidence was taken. This substitution of names in the oflicial report
makes the implication the more marked as evidence of me was de-
manded under oath. A condition not required of manyof the witnesses
and in my case an open indignity.

Speaking of the prior publication of the evidence by the local press
it is well to note in the letier of August Sth, 1893 : * The Commissioner
further states that he has nothing to do with the publication of any
evidence tendered before the Commission,” and yet the official reporter
was the only one present at the inquiry.

In calling attention to this remarkable production I do not pro-
pose to say more than suflicient to show its style.  Of the evidence
appended, its nature and value can only be judged of by examination
of the report itself.  On reading what was imputed to me I protested
in my letter of August 7th, 18935. It was so grossly inaccurate. Asto
the evidence of others, I believe it to be faulty, but there are no inde-
pendent notes to compare with the report,

It is especially worthy of note there was no cross-examination of
witnesses, and in connection therewith that the Commissioner of mines
“was of opinion that in an inquiry of the nature of the Commission r¢
Pictou Coal Mine Fires there exists in no party either a witness or an
outsider any right or power to cross-examine any withess that may be
summoned by the Commission.” There %e would claim for Chapter
120, R. S. 5th series, a right to put all sorts of questions, relevant or
otherwise, to make all sorts of damaging suggestions and even accusa-
tions, yet acknowledge no right to the party so accused to cross-
examine or produce rebuttal testimony. 1 am happy to say that so far
his law has not been sustained.

The claim of the Commission to the right to act under Chap. 120
may be questioned, for the Chapter itself explains it is for inquiry into
any matter in which “inquiry is not regulated by any special Jaw, »
Mining matters are regulated by the well known Mines and Minerals
Chapter anl the Mines Regulation Chapter, of which section 21 the
Department of Mines proposed to apply to this inquiry in the letter of
December 3oth, 1892.

What may be called the practical suggestions in the report avill
appeal most strongly, I assume, to this society and I would especially
direct your attention to the more prominent of them,

As one of many examples that might be taken of the soundness of
the views expressed by the Commission, I take from page ro the fol-
lowing: * Evidence shows,” says the report, * that in the burnt mines
the bottom coal is untouched. * * * That there is a certain
amount of pillar coal left in the upper or worked portion of the seam.
‘T'he evidence as 1o the quality ofthe bottom coal wlile not conclusive,
points to its being workable for ordinary purposes.” Now this is what
Mr. Smith said in 1835 about this pit: I worked 2y to 27 bords, six
yards wide each, and the ribs of coal three yards. 1 got the coal out
alonce, not leaving it to cwork owver again, but in the first instance,
some of the ribs were three yards thick, some two yards and a half,

some two yards, according to the weight of superincumbent strata they
had to bear. ‘I'he seam was nearly 40 feet thick, our operations were
confined to about 1o feet, the lower part of it was not so good.

In my reply

Aund this is a part of the ficld that the Commission would have fhe
public believe can be profitably worked over, claiming that “esesy
possible effort was made to secare all available information, " the re.
port assumes to have exhausted all sources and yet evidence gl
have been obtained from many competent men who had been in posi.
tions to know facts relating to these mines : Mr. Hudson, general man-
ager at onc time ; his son, a certificated manager ; Mr. Hall and Mr,
Greener, former underground managers ; Mr, Rutherford, inspector of
mines 1865 to 1872, and later consulting engineer ; then there was Me,
Gilpin and his deputy, whose knowledge and cross-examination would
have been invaluable. Nor was reference made to Mr. Gilpin’s speenl
report of April 3rd, 1883, or‘his regular report for that year wherein he
shows that at that time underground fires had existed for 13 years and
long before the present lessees took the Albion area,

The casual reader might assume the censure so generously be.
stowed applied to only one management, that of to-day, but the opera-
tions swept by this review extended over half a century ; and the Com-
mission never individually having made mistakes can aflford of course
to speak disdainfully of the shortcomings oi others,

A sixth of the report is devoted to Barriers that were reserved for
a time during the many years the pits were open, and that were some-
time or other cut and destroyed. ‘The censure on the latter practice is
given with no equivocation, and the Commission feel so strongly about
it that not only are they constrained but “wish to put on record their
regret that such a course of connections should have been so persist-
ently followed.” As they grasped the situation of what might have
been, had they had the directing of matters, their language becomes
more emphatic. At first they speak of  the importance of isolation of
working, ” which would give ¢ in case of an explosion, a fair chance of
saving one part of the mine, ” then as their indignation warms the con-
nections “ at various limes, now appear, they say, so far as inforination
is available, to have been most improvident, deliberate, and do not
seem to have been recessary at any time.”

And then culminating in the charge that ¢ the management, not
contented with incurring the risk of penetrating the barrier * * *
connected the Deep and Main seams by a stone tunnel ;” they finally
point the judicial finger and proclaim: ¢ In the present system of
working at the Albion Mines, there are now four seams connected, viz.
The Third, Cage Pit, Four Feet and Main seams, and it must be re-
membered that an accident to the works in one seam n;ay mean the
closing of those in all three.” How very improvident, how very delib-
erate! I thank the Commission for teaching me how to use these
words, they are so opposite. Let me repeat them: How very in-
provident, how very deliberate on the part of—may I say it—the
Commission, to say such things and to charge such things, for bath
statements happen, will it be credited, to be lacking in essentials.

In the first statement the order of events is transposed, the stone
drifts in question were driven in 1877, while the penetrating the barrier
and the subsequent explosion occurred three, years later and since Mr.
Gilpin became inspector.

Did the Commission remember this when they wrote these strict-
ures ? Did they realize that they reflected on the Department of Miues
and the head of the Commission, that knew so well as this report has
it of the value of these barriers put away and yet did not step in and
secure their pretention.

In the second statement, four seams the Commission say are now
connected. [ ask you, as practical mining men and knowing ali the
conditions, would such a course necessarily be bad practice ? However,
that is not the point at present. The point I wish to makeis that the
Commission say: * There are now four scams connected, and an ac-
cident in the works in one seam may mean the closing of those ..i all
three.” The Commission name as one of the four, 2 seam called the
Four Feet, but they do not give it in the section of strata they pubhsh
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on page 3 ; and rightly enough, for the fact is, it is a name only for a
part of the Deep seam, used conveniently to distinguish it from the
man portion. It could not possibly be worked independently, for it is
only separated by 3 to 534 feet of shaley coal. To imply that the
Four Feet is a distinct seam is therefore misleading, and it is clear
that the four scams the Commission say are worked together cannotbe
more than three seams. Of the three seams that remain to be consid-
cred. the Main seam is one, At the time the report was dated there
weee no workings in the Main seam, and there are none now in con-
nection with the Third seam. The connections of 1880 have remained
sce that date sealed by water, so that as a matter of fact the present
system at the Albion Mines works two seams together and not four
scams, as deliberately stated by the Commission. As to whether it
would be better practice to work the Deep seam and Third seam dis-
unctly would be a question for experienced men to decide after care-
fully considering the actual conditions of working. Among which
would be seams, of which say ¢ to 14 feet may be worked, with at one
part but some 45 feet of strata, chiefly tender shales between, and dip-
ping with an inclination of 20° to 30°.

‘T'hese barriers done away with, that are to carry down the ages
engraved upon them the regret of this commission, did ordinary prac-
tice, it may be asked, require them? If retained, they would have
made two distinct operations in each seam entailing inseparably extra
expense by so working ; of how much ground do you think? A strip
three miles long? a by no means unusual length ; two miles? No! a
division of less than one mile, and that in the case of the third seam
not i two equal parts.  For in that case the barrier had on the east
side only one working balance less than soo feet wide. For this narrow
strip the commission would have the public believe good practice would
have made an independent working. Laying all sham regret aside the
width of these workings as they are would be regarded as smallin every
important coal-producing country, and no such limitation is required or
practiced in Nova Scotia,

If one may be permitted to adopt the tone of the report, not among
the least remarkable of the many ideas in it that demand recognition
for profundity of study and depth ofexperience, is the recommendation
summed up in the paragraph—¢The Commission believe that the
future mining of much coal in this (the Main) seam, and of larger
amounts than at present in the lower seams would ultimately be secured
by the course suggested.’

That so simple 2 method to produce so satisfactory a result shoutd
not have previously occurredto any one to suggest, strikingly illustrates
the good fortune of the country in having this whole matter put into
such competent hands. That my friends may fully appreciate the
difficnlties that hitherto have stood in the way, and that this, may I call
it, inspired, suggestion, have removed, I will briefly and mention
some of the conditions that the problem presented :—Several thick
seams inclined at 17° to 30°,separated for the most part by ten-
der bituminous shales, operated for some seventy years on the bord
and pillar system, and with no expectation of the pillars being ulti-
mately drawn ; with workings high, from 10 to 18 feet, and oven in
parts still higher; and with pillars irregular and widely separate :nd
with openings much fallen and partly crushed ; spontancous combusiion
a possibility ; coal of a variable quality ; the face in cach seam to be
continuously operated as the water receded, of great extent, operated
from points of access yet 1o be established, and finally with smouldering
fire unexringuished above the drainage level :—The suggestion pre-
sented by the Commission will, I am sure, call for your unqualified
delight—this is it, quoting verbatum from the report:—* The only
¢ffectual method apparent to this er.d would be the flooding of the
workmgs up to the level of the river. This would invelve filling up
allthe present workings in the lower seams, except the McGregor
When this had been done any fire existing in the crop could be isolated

and the coal gradually worked out as the water was lowered.” I must
not, however, forget to mention that the Government, strange as it may
secm to be, have not yet compelled the lessees to adopt so wise a
course.

It will be noticed that the complaints for having unworked scams
and idle pits are made agzinst one lessee only, let the questions put in
Parliament respecting this matter be made general throughout the
province, and the impossibility of compliance with compulsory working
will at once be self-evident. As to the Commission's views on the
working of pillars, it must be remembered this is only now done in
Pictou and Cumberland mines, while nothing is said of the pillars
standing over thousands of acres in Cape Breton, that there is nothing
in the lease or law requiring pillars to be worked.

The style of the attack in the report is net altogether new, although
it is in this case more sustained. A milder form is to be found in the
debate of March 14th, 1888, when the Commissioner of Works and
Mines remarked when the matter of the Albion Mines' fires was again
considered: “ No doubt the manager was under the impression that
the fire was out. The inspector thinks they were wrong about that.
However, they undertook to work, and the result was another fire. I
suppose one reason why they do not wish to flood the works to put out
the fire is that it would seriously interfere with the worksand no doubt
the greed of the company operates against such proceedings being
taken.” The “grecd ” of a lessee sounds well from the head of the
Mines Department, especially when the inspector stated in his report
for 1883 : “ As this part of the outcrop is from 75 to 150 above the
level of the East river &2 will be seen that no successful attempt could
be made to flood the coal.immediately along the outerop.” Then as to
the remark about the inspector thinking the manager was wrong about
fire being out, the Commissioner must have forgotten the special report
of April 3rd of that year when the inspector wrote of himself: * The
steps taken by the inspector have led him to consider it probable that
the fire in the Cage pit is extinguiched. ”

1t is of the same ground that the Commission of 1895 discuss so
fully on page 11 of their report and finally say: * The Commission be-
lieve that in view of the evidence offered this section only of the old
workings (in the Deep scam) would warrant an attempt at re opening
at present. ”

In doubt as to the exact site of this chosen section, the corres-
pondence given on pages 18 and 19 of the Reply followed, but no re-
sponse met the repeated request for more definite information. The
public is led to believe a suggestion of a practical nature of provincial
buaefit is made by this Commission in the above extract, but the lessee
who would have to give it shape is not told where * this section” lies.
The application read: “In order that this company may obtain the
benefit and carry out to = practical issuc the advice you offer, and free
from any possible misunderstanding on my part, I beg to again prefer
the request that you return the skeleton plan marked as requested in
the letter of Sept. 24th.”

This letter remains to this day unanswered.

« Notes on the Western Ontario Gold Fields.”

(Address before the Federated Canndian Mining Institute.)

DR. CoLeman.—Mr. Chairman, I see that both Mr. Hille, and my-
self are down for this subject and if Mr. Hille, is ready I will be very
glad to allow him to read his paper, because I have beeb so crowded
with work that I have nothing but rough notes put togetl.:r.

Tue PresinexT.—Mr. Hille, is not present.

DR, CorMan.—Then, if you will allow me, I propose simply to
talk for = time on the subject. If you will allow me, I shall call atten-
tion to these maps that I have here. I have not taken the excellent
mops belonging to the Geological Survey for thereason that they are on

A
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a smaller scale.  ‘These T havehere are on the scale of two miles to the
inch. The maps of the Geological Survey of the Rainy Lake and other
districts, while more accurate and better colored, are, however, on too

smell a scale.

It was intended in this paper to take up the Geology of the West-
e Omario Gold Mining region.  The geology of this region is very
interesting in itsclf and we have to credit one of the members of
the Geological Survey, Dr. Andrew C. Lawson, now of California
University, for the first really careful descripuon of that region that T
am going to speak of—that is of the Rainy River and Lake of the
Woods District.  He must be accepted as laying the foundation of our
knowledge of these districts.  He found that we have there Laurentian
and Huronian rocks in very peculiar relationship. ‘The Laurentian
rocks are in rounded areas, half a mile or a number of miles in width
enclosed by Huronan rocks m a wide set of meshes.  The Laurentan
rocks in 1his region consist chiefly of granite, granitc gneiss and
syenite gneiss, while the Huronian rocks are chietly voleanic, eruptive
flows and metamorphic voleanic ashes, but sometimes water-worn con-
glomerates, Now lLawson'sidea was that these granitoid rocks pushed
up as eruptive masses through the schists nipping in the latter as syn-
clinal folds with bedding having a steep dip anay from the Laurentian.
This theory is one that does not correspond with the usual idea of the
Laurentian as being formed in a great many cases of modified sedi-
mentary rocks laid down in greatly disturbed territory.  However, we
have evidence that the Laurentian rocks in very many casces, if not all,

are of an eruptive character so that the ferm Laurentian is used in a
petrographical, not an historical sense, from the geological standpoint.
Lawson was not quite sure abont the Huronian age and therefore he
called these rocks, Keewatin,  An area of more or less modified sedi-
mentary rocks. consisting of sandsicnes, mica schists and gneisscs,
Lawson names Couchiching and places beneath the Huronian ; but as
they are seldom or never gold-bearing they require no further mention
here.

I now propose 10 take up the different types of gold-bearing deposits,
and give you afew of the most prominent examples that illustrate them,
The first and most important of these types is that of the true fissure
veins of which we find a large number of cases.  In this region there
are confined chietly to eruptive rocks especially granites and less fre-
quently occur in schistose rocks. In the Shoal Lakes hundreds of
fissures have been formed in the granite, and these fissures hayv e been filled
with uartz containing a certain amount of gold. There was a time
when 1 was supposed that these veins were not likely to go very deep ;
in fact, some supposed that they would soon run out. Thatis not
true ; they have been traced alo.,, the surface in many cases thousands
of feet, and they may just as well go down thousands of feet. The
deepest shaft is now down to a depth of about 200 feet, and the vein
is as wide there as at the surface, in some cases wider. The Foley, the
Ferguson, the Lucky Coon and other mines are now being developed
on deposits of this kind. Two or three of these are well established
mines and itis probable that a large quantity of gold-bearing quanz
will be obtained. Fissure veins sufficiently rich 10" be of importance
have been found nearly always associated with cruptive granites. On
Sawbill Lake however, there occurs a deposit which is not in granite
but in a gneissoid rock, but the veins are of the same character, true
fissures quite rich in gold. One of the shafts in the Sawbill mine has
been sunk to a depth of 160 feet.  We have examples of the same sort
in the Harold Lake mine.

‘True fissure veins may occur also in Huronian rocks. The best
example 1 know of at present is in the Manitou 1egion, on the Crawford
property, H, P. 301, north of Lake Manitou, where a well defined truc
fissurce vein three or four feet wide may be traced for a quartier of a
mile or more, across the strike of the schistose country rock ; and a
somewhat narrower one for a stll greater distance.

“The next type of ore deposit that is vatuablein this region is what
may be called the bedded or segiegated, or lenticular vein.  Bedded
veins are interpolated between the schists and run parallel with their
strike.  They are generally lenticular in shape and when a lens runs
out another often replaces it a litde to one side.  Frequently several
Jayers of schists arc more or less parted, bands of quartz of varying
thickness filling the space between, where the ore body may have ill
defined limits ; but inmany cases the lenses have tolerable definiic walls
though seldom so distinct as in the case of true fissure veins. There
may be a single lens or there may be a series of them in the Huronian
rocks. ‘There are cases of lenticular deposits, however, that occur in
what has been called, Laurentian.  The best example that we have of

this sort is the Sultana mine where at least two large lenses have been
found ; one of a considerable width has been traced along the shore for
1,800 feet, the country rock being a grey schist probably formed by the
heaving of a mass of porphyritic gneiss as it pushed up through the
Huronian rocks, the latter now largely removed. When the upper leny
was about worked out, Mr, Caldwell, was so fortunate as to sirike
another very much larger body of quarts, hundreds of feet long, amd a
some points .go feet wide with a little schist included.  While the it
important instance that we have of lenticular ore deposits occurs in
what is generally looked upon as Laurentian rock, a great maany ex.
amples of bedded deposits oceur in the Huaronian where there ave sume
times whole series of quartz stringers in the schistose rock uniting at sume
points perhaps to larger quartz masses.  An example of this kind is 1o
be scen in the Little America mine on a smallisland just south of the
border in Minnesota.  In other cases there are bedded veins that de
not differ much from fissure vems. Probably onc of the most prominent
examples of this kind is at the Empress Mine, near Jacktish Bay, ata
point not shown on this map. There bedded veins have been traced
for miles and the majority of the locations that hasve been tahen up by
the gold miners of that region arcto belooked uponas of this character.
Next contact depositsmay be referred to, where one great mass of reck
comes in comntact with another.  The Mikado wmine on  Shont
Lake has been said to be of this character, but in reality cannot pro-
perly be so classed. since the vein does not lie to any appreciable ex.
tent between Granite and Huronian rocks, but cuts across the contact,
being enclosed at one end in granite and at the other in diabase n both
a morte or less regular fissure vein.  Again the Regina mine has Leen
spoken of in the same way. Here also a truc fissure vein begins inthe
granite and passes into the schistose rock afterwards. 1 do not knov
in 1act of a single typical instance of a contact deposit. except one,
and I am not aware that it has been proved especially rich in gold.

Besides these varteties of gold-bearing deposits there are wo or
three that may be of value but have not so far proved to be of great
imporiance. Among these are  Fahtbands, bands of sclustose rock,
impregnated with sulphides. They may carry a little quartz and
that case they will form transitions to the lenticular variety of ore deposits.
‘The best known of these fahibands is one near Rosstand, north of the
Canadian Pacific at Rat Portage. This runs north-cast and south-west
including the Scramble, Benson, and other locations, is 25 or 30 feet
wide in places and it is stated, has been traced for several miles,  The
gold carried is very fine, but is easily shown by pamning. These
locations were taken up in a very singular way. AL prospecio: of
Scandinavian origin had a friend in the Old Country who owned a divin-
ing rod of great power. Hesent for it and located with the divining rod
several of these claims.  There are examples of similar fahlbands in
the Manitou and Little Turtle regions though not quite so extensive as
near Rat Portage.  Some of the:e deposits will be aimportant if they
carry even three or four doilars a ton of free milling gold, because they
are unlimited in extent. Up to the present they canscarcely becalled
mines, but rather prospects. Another variety of deposit occurs in
dykes of porphyry or felsite, which are found wherever granite or gneiss
comes in contact with Huronian rocks. These dykes are usvally found
spreading for instance from the Laurentian into the Hurvnian, Quartz
has heen deposited in fissures that were formed from the shrinkage of
the dyke rock while cooling, or the dyke may have formed a line of
weakness along which later fissures were made. The quarntz thus
associated with felsite or porphyry ofien carries gold.  Whether the
dyke as a whole will be workable is a question, since the gold ore of
these dykes has never been mined as yet to any important extent.  As
in the case of Fahlbands the question as to their value has not yet
been settled.  Whole bosses or masses of eruptive rock are said to be
in some cases gold bearing, as for instance the whole mass of gramte
at the Treadmill mine in Alaska. ‘The only instance of the kind in
Ontario that I know of 1s on Round Lake not far froin the Huronan
mine. Here a coasiderably altered quartz porphyrv contains iron and
copper, pyrites, fluor spar, and other mircrals, and 1 can tesify
that there is gold in it, but the assays so far made do not seem 1o show
that there 1s enough 10 pay. However, if you have a square mule of
material there need not be a great deal of gold to m ke it pay.

Now I have taken up the main types o1 ¢cie deposits in Ont wio.
You will find that there is a considerable variety, but I am not aw.re
that there 15 a sigle example of 2 mne that s morethana mile or tvo
from the contact of the Huronian rock with the Laurentian rocs. or
granite, and several of the best are just at the contact.  ‘Wherever vt
find this contact there may be gold deposits : that atteast is the pre-cnt
expericnce.  They may occur cither in Laurenuan granite or Hureman
schists or in bosses of cruptive granite.

Since I had this subject in my mind I have been informed 1l ata
quite similar contact zonc near Lake Winnipeg has proved to I ue
gold-bearing deposits and there does not seem any limit to the po~ ble
discoveries of gold where Laurentian meets Huronian in our norit.em
ternitorics.
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The Utilization of the MiI} Refase and Peat Mosses of the
Ottawa,

By LERNEST A, S105TEDT, MLE, Bridgeville, N.5.

Having been requested by your secretary to present sone facts at
this meeting, it occurred to me that certain features of the fuel question
—itself of vital importance to every industry in the land—would pos-
sess speciitl interest 10 some of the members of the Institute engaged in
the development of the industries of the Ottawa district, which, lacking
in wineral fuel, in its stead possesses a mine of wealth in the enormous
amonnt of mill refuse now going to waste,and in its large but dormant
peat bogs, which by proper care and judicious adaptation could be
made to yield a handsome profit.

To prove this assertion 1t is but necessary to direct your attention
10 the means adopted in some of the countries of great industrial im-
portance where mineral fuel is scarce or altogether lacking, among
which Sweden, Germany and Holland stand out most conspicuously.
‘e first mentioned country is in fact the very home of such adaptation
of wood, mill refuse and peat for metallurgical purposes, and the utiliz-
ation of peat for fuel in Germany, Holland, Denmark and other Euro-
pean countries is of the greatest importance, if not the very possibility
for many of their industries. With them necessity has been the mother
of invention, “ but as they have marked the way shall not we follow
whenever true business policy would dictate ?”

‘The history of the European peat industry is a checkered one, as
shown by a recent article by Prof. Klason in Teknisk Tidskrift. Ac-
¢nding to this authority the modern peat enterprises began after the
Napolconic wars, when a general revival in all branches of business
was experienced, and a special need felt for cheap fuel, light, iron and
paper.  ‘The railways were then, also, in their infancy, and no know-
ledge was had of the great quantitics of mineral fuel which the earth
possesses.  Besides, the price of coal was then about double to what
itis at preseat, owing principally to the high cost of transportation. It
was, therefors, nost natural that the attention was ecarly directed
wwards the peat mosses, which long had been known to supply fuel for
the inhabitants about the moors, and from which now 1t was expected
1o receive both heat and light.  Ireland, with its enormous bogs, and
England, the centre of industry, were among the first to take up the
peat problem, and in 1849 the Irish Peat Working Co. was formed
with a capital of £500,000. Their idea was to make a concentrated
fuel equal to that of coal, by compression and partial carbonization.
Two other compunies were also formed with a total capital of £620,000
for the dry distilation of peat and the utilization of the by-products;
and their exhibit on a large scale at the London Exhibition in 1831
ereated much comment. futin 1833 not a peat plant was in operation.
The «xperimental stage of the peat industry in many of the other Euro-
pean countries was equally disastrous, as, for instance, in Bavaria,
where the government expended hundreds of thousands of florins in
aid o the peat industry, aud in Sweden, where many different methods
were tried in succession before the peat came to be recognized as
tsviree of wealth.  And from the catalogue of the minerals sent to the
Colunial Exhibition in 1886, we find that the same discouraging results
seie met with here by the Canadian Peat Fuel Co. in their attempts in
1872 a1t St Hubert and St Bridgide to manufactare peat fuel for do-
west nurposes, and for the G. T'. R. Co. in their locomouves.

After much careful investigation and persistent experimenting this
induery has now, however, been brought on a paying basis and be-
come of national importance in many parts of Europe where mineral
fuel has not been found.

Possibly it is in Holland that the peat mosses are ut present most

eMenvvely worked, and of the results there obtained we can get an
i}:a by quoting from a late number of a Danisk agricultr:al report :

“The peat industry in Holland is of a very great magnitude and ranges
first among the economic questions of the land—several milliards of
gulden having been here saved by its use as fuel ~ As an instance only
may be mentioned, that the Rahder Co. of Ninweroord has cight steam
machines in operation, which daily produce 200,000 peat bricks, selling
at the bog for 3.70gulden per thousand. Ata minimum of one hundred
working days, this means an annual production of zo million bricks, which
are obtained from about seven acres of peat bog, and represent a value of
74,000 gulden (or nearly $30,000) for this mill alone. And it is estim-
ated that Holland has recovered the peat from 300,000 to 400,000 acres,
of bog o1 a value of about $1,400,000,000. "

Denmark, also, leads in the peat industry, and the model works at
Sparkjars produce annually 15,000 tous of peat for local consumption
alone, making a profit of about 9o cents per ton. .

Aund from Germany we read in the Consular report to the United
States (sce Cassier's Magazine, June, 1896), that * peat, or turf, is
used throughout Europe generally whenever the ordinary cost of its
production is not materially increascd by cost of transportation. In
the large and small cities, as well as in the country districts, it is used
for fuel—in fact in many localities it is the only substance used for
heating purposes. It is used, likewise, in industrial establishments ;
but its use in locomotives had to be discontinued in order to prevent
danger of forest and ficld conflagrations. Besides its use as fuel, peat
is turned into account in Germany as a fertilizer and as building ma-
terial, it being successfully used as a filler for vacant spaces, separating
layers for waterworks, reservoirs, ice houses, etc. By means of a pro-
cess patented by a tanner in Mayenne, it has also been made to do
service In tannerics. " '

Having thus seen that this despised and neglected substance is
receiving due recognition elsewhere, it may not be amiss to tarry a
while and consider its nature and technics.

Peat is the product of spontancous decay of vegetable matter,
more especially of marsh plants, mixed with various mineral matter—
an “unmineralized coal,” as it has been named-—which covers vast
parts of the earnth’s surface within the temperate zone. (In Ireland
2,830,000acres,or nearly one seventh part of the entirearea of theisland is
estimated to be covered by peat bogs, and in Sweden we have about
10,000,000 of acres of boys, and in Germany about 5 per cent. of its,
surface is covered by peat bogs.) The different qualities of peat are
chiefly due to the more or less complete decomposition the plants have
undergone, the mineral substance mixed with it, and the degree of
compression to which it has been subjected. The least decayed kind
is called “moor-peat,” and from it moss peat-litter is manufac-
tured. The peat of a more advanced state of decomposition is
known as “ fuckpeat” and is of a dark, compact character. This
kind of peat, again, receives different names according to the different
methods by which it is manufactured into 2 commercial product, as
cut-pcat (“Skartorf”) ‘moulded peat (alt-torf) machine (“twbe” or
“ hall”) peat and peat-coal.

The peat or moss-litter was first made on a large scale in Hanover
(in 1S79), and since then it has been gaining steadily in demand,owing
to its many uscful qualitics. As a bedding for domestic animals, it is
soft, clastic, dry and absorbent. By reason of its latier characteristic
it thus becomes a valuable fertilizer, as well as a disinfectant (absorbing
the malodorous gases, especially ammonia, formed by the decomposition
of the manure—a quality not possessed by the straw-litter). Saturated
with the waste-liquids from the sugar refineries, it leaves a highly prized
fertilizer for grain and sugar beets, and as a packing for {ruit and fish,
it has proved to keep these perishable goods in good condition during
a long time and under transit. It has also been made 10 do duty in
the fishesy department, it being pronounced a most suitable substance
in which to pack and ship spawn. Owing to its hydroscopic qualitics
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(absorbing six to eight times its weight of water) it can also be used
for drying out damp rooms, is used in the manufacture of porous brick,
as filling material of mattrasses in hospitals and for children, for storing
ice (being a poor heat-conductor, on account of its porosity), for filter-
ing oils, etc.

Peat fibres have long been used for texture manufacture.  Thus in
Holland, England and Ireland, it is made into mats, blankets and even
finer goods for wearing apparel ; and in France and Russia it is made
into cloth for bandages and other surgical purposes, owing to its anti
ceptic properties (peat retarding the development and increase of
microbes). During the last few years it has also been much spoken of
in conncction with Ekelund’s method of manufacturing peat-dust, by
which operation it is obtained as a by-product. After drying and
crushing the peat, namely, the fine particles are separated from the
coarser fibres, which latter are subjected to a washing process and
freed from adhering peat dust.  In this state they are ready for use as
a yarn, or are compressed into bales for export, obtaining a ready sale
in England at about $23 per ton. The peat fibres can be bleached
quite white, but are also used in its unbleached state.

Peat as a fiber for paper manufacture is also receiving attention in
England. And some years ago a method was developed in New York
City for the making of kindling, by immersing the dried peat blocks
(which first have been sawed into small bricks of * in. X 3 in.) in raw
petroleum, when they absorb from 15 to 20 per cent. of weight, and
then coating them with rosin, in order to prevent evaporation.

The manufacture of artificial wood from peat is the subject of a
German patent (Wekn-Tidsk, Nov., 1896).  After the peat has been
thoroughly washed and broken up to fibers and peat dust, it is agitated
into a pulp, which is dried and then mixed with plaster-Paris water, to
which is added a little lime. This mixture is thereupon put into moulds
and subjected to a strong hydraulic pressure, until most of the water is
climinated, after which it s kiln-dried and coated with oil, or a solution
of rosin and alcohol. This artificial wood is said 10 be very durable
and to well resist the influence of heat, cold and pressure and can be
worked in the same manuner as common wood.

The value of peat as a fuel, natwrally, depends on its caloric effect
znd 1ts cost of manufacture. To ascertain its heat value, most thorough
tests were made a few ycars ago by Prof. Klassan, one of a committee
appomted by the Swedish government to investigate the merits of peat
coal made by Messrs. Angel and Licutenant Ekelund’s methods, and
the results obtained are embodied in an exhaustive article in the jubilee
number for 1896 of Tekmsk Tidskrift, from which the following tableis
taken, showing the average composition of the organic substance in
different kind of fucls, together with the mean calorics of the absolute
dry and ash-free fucl, and the average percentage of moisture in its
dried state.  With caloric is here understood the metric centre caloric,
or the amount of heat required to raise the temperature of one kilo-
gramme water at O° C to 100° C (or 2.204 lbs. avoirdupois from 32° F
10 212° F).
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From the several individual tests made it is shown that the com.
position of cach special kind of fuel is nearly constant, consequently
the heat-values differ but slightly from the average value of the corres
ponding class; and in order to determine each individual fuel’s caluri,
value, it is therefore sufficient, for all practical purposes, to determine
to which class it belongs, its percentage of moisture and ash.  The
calorics of the organics substance, multiplied by the percentage of o
ganic substance it contains, less the amount of heat required 10 evay-
orate the water it contains, as well as that formed by the combusuon
of the hydrogen present gives the heat value of the fuel in question,

The great importance of a dry fuel is here at once made eviden,

In the report of the above mentioned committee the average cost
of manufacturing the different kinds of fuel peat in Sweden is stated 10
be as follows :

Cut peat....... $1.05 per short ton $1.70

Moulded peat 1.16 “ “ 1.82 { Including interest and de
Tube peat.... 1.60 ¢ % 2.9 ( preciation of plant.
Machine peat 1.86 u “ 245

These prices are for peat principally recovered by manual labor;
but recently ingenious machines have been invented for cutting and
taking up the peat from the bog, besides which many improved methods
have lately been adopted, which have materially reduced the cost of
manufacturing, and in the July 1896 number of Teknick Tidskrift the
average cost price for Sweden is stated to be 535 cents znd 6o cents
respectively for cut peat,and $1.01 and $1.14 respectively for machine
peat, with an average of 20 per cent. of water. And at Sparkjar works
in Denmark the very best machine peat, weighing 28 Ibs. per cubic foot,
is there manufactured for 36 cents per ton, or when interest and de-
preciation of plant are added, and the price of the bog estimated at
$155 peracre for 71 cents per ton. The wages here range between
82 cents and §u.1o per working day. In Wurtemberg the cost of
vutting, drying and storing, by combined manual and machine work is
94 cents per ton.

The conclusions arrived at by the committee, as well as by Frof,
Klassan, in regard to the peat-briquettes, peat-coal and the peat-dust,
were that they are all good and satisfactory fuels, but that the pear
coal, of which so much had been said and written, and so many grea:
advantages expected, is not, economically, what it was claimed to Ik,
16 per cent. of the heat value of the peat being lost in the process of
distillation (carbonization). Peat in the form of a highly dried powder,
on the other hand, has lately been recommended as an casily transpont
able, cheap and effective fuel, especially when used in connection with
some of the late devices for continuous firing with or without the appli
cation of blast.

Peat as a fucl for air furnaces, as well as for domestic purpuses
and for steam generating thus has gained in favor at the same rate as
its suitability and cheapness has been recognized , but it is as raw ma
terial for gencrator gas where it, to my mind, has its greatest possibf
tics. In this conncction we will now consider it together with the oiher
wet fuels—the saw dust and other mill refuse.  The employment of
gascous combustibles has long been known, and its use was greatly
extended with the successful application of the regenerative prini iple
by Sicmen.  But it was not until Lindin invented his condenser that
wet fuel could be utilized in this manner.  The manufacture of fuel s
from carbonized fucl (charcoal or coke), namely, is very simple. Ar
is forced through the mass of hot coal in the generator, and when this
air meets the coal carbonic acid is formed, which gas is reduced
combustible carbonic oxide during its further passage through the
glowing coals. But when peat, wood, sawdust or similar fuel is used
the process becomes a more complicated one.  The carbonization of
these matenials must first take place in the generator, besides whic. all
the water they contain (varying from 20 percent. to 30 per cent.) must

re.
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be evaporated.  But as the steam thus generated would dilute the gas
too much and cause a great heat-reduction in the gas-furnace, it be-
comes necessary to condense the steam, and this is now accomplished
b placing a so-calied condenser between the generator and the com-
bustion chamber.  Of these there are two types, the Lindin's and the
surtace condenser.  In the first mentioned one the gas first passes into
a chamber in which small streams of cold water are discharged, cross-
myg cach other m various directions. It then goes through a second
chamber fitlled with wrought won bars, arranged in cross-layers, and
kept cold by a stream of water trickling over them, and condensing
nearsy all of the remaining vapor.

Another arrangement, on the same “direct-condensation” principle,
is where ‘““the gas produced passes downward by a rectangular iron
box, divided internally by partitions reaching nearly to the roof and
floor, alternately, into a series of cells, through which the gas is made
1o travel in a zig-zag direction, and encounters at the top of cach al-
ternative division a series of jets of water, which cool it and removes
the steam and other condensable substances with which it may be
mingled and deliver it in a diled state to the main flue.”

But as the condensed tar gives to the water a strong smell and
taste of creosote, and the water consumption is considerable, the fish
were found to die in the streams in which the condenser water was
discharged, and in order to remedy this evil Bjorklund constructed his
surface condenser, “ consisting of brass tubes, surrounded by cold
water, through which tubes the gas was forced to pass. These tubes
being difticult to keep clean, Wiman designed as a substitute, thin
sheet iron boxes, placed near together, into which the cooling water is
admitted at the bottom to pass out at the top, while the gas passes
between the boxes from the top downwards. This method makes it
practicable to separate independently the water, tar and acetic acid
from the gas, and permits the transportation of the noxious substances
by rail to places far from the river.”

It is truc that a considerable quantity of heat 1s lost by this cool-
ing of the gas, as well as by condensation of some combustible hydro-
<arbons, but, nevertheless, it has proved advantageous and more econo-
mical than to use the fuel direct, as the combustion of the gas is more
complete and accomplished with less excess of air, the gas-fuel casier
applied where needed, and because an inferior material can be used in
the generator.  Besides, the generator-tar is now saved in many places
and mixed together with charcoal braise or sawdust, this mixture
passes through a peat machine and the tar-fuel is dried and used for
steam generating.  From results obtained in practice at Fogersta Iron
Works, Sweden, it has been proved that one cubic metre of this fuel
corresponds in heat value to 0.76 cubic metre best South Yorkshire coal.

Another way of avoiding the loss of heat in consequence of con-
densation is to first 42y the peat and the mill refuse, and to generatd
$3s from the same on the Ekman principle.  This drying is accomp-
lished in specially designed ovens, which at Degerfors Iron Works, for
mstance, consist of vertical sheet iron cylinders in which the wet fuel is
placed, and through which is forced air that has been heated to about
9o¥C by the waste heat from the Lancashire forges.  And fordrving wet
fucl on a largerscale the so-called Kidd-Barff “ half-cooling” process has,
1 Austria, received extensive recognition at such works where peat, slabs
and all refuse from saw mills, and trimmings from the forest trees, are
used as fuel. Here the drying takes place in batteries of brick ovens,
cach system consisting of four rooms, in which the fuel is placed on
nilway trucks, and dried from a separate boiler by superheated steam
and the combustibles passing through these chambers on their way out
i the chimney, the temperature reaching 300°C.

The advantages of such a drying has lately been emphazised by a
Swedinh metallurgist, Odelstyema, who writes that **he has had occasion
10 ohserve that tar condensed out of water containing fuels gives more

hea, if it be allowed 10 pass into the furnace and be consumed there
than the equivalent of the heat which the water vapors in the fuel carry
from well constructed modern furnaces with large regenerators ; and in
accordance with this obrervation experiments were carried out with
Loth green and dry wood, and refuse from saw mills for firing the open
hearth furnace. These experiments led to the construction of a special
producer type with drying apparatus, by meaus of which such a con-
siderable saving inthe wood is made that it now becomes much cheaper
to fire with wood than with coal. As the producer is not larger than
one of the commonly used coal gas producers, it can be run with coal
as well.  The apparatus for drying the wood cousists of steel plate
cylinders, covered on the outside with asbestos board, and this again is
protected by a thin cover of wood. A certain 2mount of dry wood is
taken out at a time, while the same amount of fresh wood is put in, so
that the apparatus works continuously. The drying current is furnished
by the products of combustion escaping from the air-regencrators of the
open hearth furnace. These, instead of passing to a chimney, are drawn
by a suction fan out and up through the drying cylinders. And in or-
der to prevent setting the fuel on fire, an automatic heat-regulator is
provided by inserting in the blast pipe a copper wire, which, expand-
ing as the temperature of the drying current is raised, opens 2 valve,
when at 120°C, which admits cold air.

We have now bricfly shown how peat and mill refuse is being
utilized in Europe, and especially how in Sweden nothing of 2 com-
bustible nature is allowed to be wasted, but is gathered into store
houses and used as fuel for various metallurgical operations. The ex-
ample thus set I would now most earnestly recommend to the consider-
ation of the owners of mills and peat bogs of the Ottawa as wel}
deserving of their aztention. The idle peat mosses, namely, could here
be utilized in the several ways now mentioned, and the troublesome
mill refuse be turned into a profitable material, especially in their em-
ployment as gaseous fuel for various metallurgical operations, in stecam
generating, in the ceramic ant and brick making, inthe glass industry,
for burning lime stone and calcining sulphurous and refractory ores,etc.

There are many, I know, who consider the fuel gas inferior in heat
intensity to that of coal or other solid fuel, owing to the lack of solid
incandescent matter in the gas flame. But this is true only when a
substitute for the incandescent matter is not introduced in the form of
fire brick walls, or combustion chambers, to do the duty of the solid
fucl. With properly constructed boilers and furnaces, however, where
a complete combustion of the gas is possible, the gas possesses many
advantages over the solid fuel.

In conclusion, I may add that the gas producer lately has found
a wide promising field in producing gas for use ingasengines.* These
have, until recently, been of small power, and the tendency has been
to look upon thém as substitutes for the steam engine under particular
circumstances cnly.  But the gas engine has latterly reached a stage
of development which now warrants its assumption of the title of a
large motor. It has been made of several hundred horse power,andin
some instances has displaced the steam engine even for such purposes
as driving flour mills and generators in numerous clectric lighting sta-
tions. It has, in fact, proved itsclf sufficiently regular in speed for any
purpose.  ‘This development of the gas engine has naturally reacted
upon the gas producers, which are now neatly designed and cleanly in
working, and equally applicable to bituminous and non-bituminous fuel,
aud can therefore be employed to utilize what has hitherto been con-
sidered “ good-for-nothing rubbish.”

And (to quote Dr. Sterry Hunt in his report on Lundm s gas-gene-
rator and condenser) ‘¢ when such results can be obtained with saw
dust, or with oréinary peat, the want of mineral coal need no longer be
an obstacle to the development of the metallurgical industry of this
country.”

*Cassier's Magazing, Aprll 2S935,
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The Mispickel Gold Ores of Deloro, Ont.

By J. WALTER WELLS, School of Mining, Kingston, Ont

Near the village of Deloro in Hastings Co., Ontario, there is found
a belt of metamorphic rocks in which occur a series of gold-bearing
veins. For the past two months I have been experimenting on gold
ores from this district in the Mining Laboratory of the Kingston School
of Mining, and the paper, which I have the honor of bringing before
you this evening, contains a few of my results.

The country around Deloro consists of low, rounded hills, the
most striking feature being a large irregular mass of granite whose
longer axis lies in a north and south direction, and which is known as
the Huckleberry hills. Surrounding this granite mass and conforming
to its general outline, there is a series of metamorphic rocks of the
Hastings series- consisting of dolomitic schists, talcose schists and
quartzites. ‘The talcose schists are of most interest, as in them are
found veins carrying quartz, dolomite. mispickel and gold. The veins
are parallel to one another and have usually been considered to be
bedded or segregated veins as they follow the strike of the schists.
Most of them are found close to the contact of the granite with the
schists. A similar occurrence is found in Barrie township, in the County
of Frontenac. This is the Weber mine which is found in rocks of the
Hastings series, near the contact with the Grenville series.  The veins
at Deloro scem to be similar in character and a description of the Gat-
ling vein. which is now being worked, serves for all.

This vein has an average width of from seven to ten feet and runs
nearly due north and south with a dip 30° west. Tt is composed of
vitreous quartz, grey arsenical pyrites or mispickel, dolomite or * bitter
spar™ and in some places biotite is found. The mispickel is generally
fine grained and compact but large silver-white, striated crystals,
prisms of the Rhombic system, are often found. Native gold is some-
times seen adhering to the faces of the cryvstals.  Analysis of the mis-
pickel made some years ago by Thomas Thomas and ]. H. James of
Swansea, Wales, gave the following results:

Fine gramned Coarsely

’ varieties. crystalline.

Peroxide of iron.......... R ceeses 34 00 56 oo
Silica...... ereetrerenenrenas ererans o 57 o 03
Sulphur........... ereeetaaas e 19 31 1S 13
ANSENIC . neiiiieneni e 25 5 23 0o
Nickel ..... e ettreneenrereniarearraeaes trace trace
Silver (per ton of 2,000 1bs.)........ . trace $6 30
Gold « - s $306 93 $2,920 67

The mispickel often contains o trace of Cobalt, which may be de-
tected by blow-pipe tests. I also found several perfect crystals of
zircon imbedded in the dolomite and associated with the mispickel.

Assays of the ore recently made in the laboratory of the School of
Mining gave the average gold contents as $30 per ton.  For the sake
of comparison, I append assays made by ex-Prof. Chapman of Toronto
Uhniversity . Sample No. 19, $35.65 per ton, sample No. E $24.87 per
ton , sample No. I, $36.60 per ton, sample No. G, $24.74 per ton.

The gold bearing veins in the Hastings series are found in
schistose rocks, chiefly talcose, and are generally parallel with
the strike of the rocks. Hence they have been called bLedded
veins. It is doubtful, huwever, as puinted out by Phillips in
his work on ore deposits, whether there is any difference in
origin between many veins of this dass which occur in highly meta-
rorphased rochs and those which are called “true fissure veins.”
Metamorphic rocks were considere.’ by the older geologists to be de-
rived from sedimentary material, and for this reason the schistosity was
compared to bedding. Of late years, however, many of the most
strongly schistose varieties have been proved to be altered igneous
rocks. While many of themembers of the Hastings series are undoubt-

—_—

edly of sedimentary origin, such as the metamorphic conglomeratesang
caleschists, there is as yet no proof that other members, such as the
talc and mica schists, are not metamorpose igneous rocks. The schis-
tosity in these latter may have been produced partly or wholly at the
opening of the fissures, which were afterwards filled with the metalher.
ous matter and are now represented by the gold bearing veins. The
schists in the immediate vicinity of many of these veins are cut through
by dykes of different kinds, chiefly diorite and more basic rocks. And
at the Deloro mine none of these dykes cut at one time across the rocks
before the space which is now occupied by the gold bearing veins was
formed. At the time of the formation of the fissure this dyke was
broken across and pulled apart, thus giving the ore deposit. It seem,
to me the character of a true fissure vein just as much as if it ¢y
through a large mass of igneous rock or across the strike ofthe schists,
During my visit to the mine in the latter part of December, I obtained
specimens of this dyke which, I believe, has not been referred to by
other writers on the district, and I have since made a microscopic e\
amination of these sections of the rock. Specimens were obtained ina
cross-cut on the lower level of the main shaft, and on the hanging wall
some distance from the side of the vein and from a “ horse ” near the
foot wall of the first level. On microscopic examination both specimens
were found to belong 1o the same rock.  Although the material of the
horse being nearer the edge of the vein, was much metamorphosed,
The thin sections from the specimen on the lower level showed the
rock to consist of piagioclase. orthoclase, biotite and some quartz to.
gether with other minerals in less quanuty. The section from the horse
showed it to contain orthoclase, plagioclase, a little brotite, mus.
covite and tale. The two specimens resemble each other very
closely in the propartion of acid and basic minerals, with the e
ception that most of the black mica and some of the feldspar of
that from the lower level is represented by their metamorphic equiva-
lents, muscovite and talc in the horse.  Thin sections were examined
from other dark-colored dykes in the vicinity of the vein. They are
similar to those described. The condition of gold in the mis
nickel seems to be a debatable point. Some of the gold undoubr-
edly occurs free, as may be scen by panning and in certain specimens
showing native gold. But it is the invisible gold which causes the
discussion. ‘This is either chemically combined or in a mechanically
fine state of division. Ex-Professor Chapman of Toronto University
believed the gold to exist as an arsenide, but his reasons have not been
published so far as I know.

I made a series of experiments to ascertain the real state of gold
in the mispickel and the results, though not settling the question by
any means, throw light on a few points. The experiments in favor of
the *¢ combined” theory are as follows:

(1.) Mispickel rich in gold was crushed to 70 mesh and treated in
a hand Arrasta. The mercury refused to extract the assay value of
gold. -

2.) A gold button was trcated with hydrogen sulphide for nine
days. A brown coating was formed on the bution, which retused
to amalgamate, showing that a coating of sulphide of gold had ween
formed.

(3-) Gold foil was fused with mispickel in absence of air. A dark
grey powder furmed around the batton, which became brittle and re
fused to amalgamate due to formation of arsenide or sulph-arscnuc of
gold.

(4-) Gold foil was fused with arsenic trisulphide, a brownisu-red
puwder formed, button became brittle and refused o amalgamate.

(5.4 Mispickel known to be rich in gold was exammed in thiu see
tiuns, with highest po cers of the microscope. No trace of gold was seen.

(6.) Gold was digested with strong solution of caustic potasi and
found 1o beinsoluble.  Trisulphide of gold (Anz,S3,) was digesteu with
solution of caustic and found to be soluble. I also digested nmnspacka
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with solution of caustic potash, reasoning that if I got gold in the pot-
ash solution the gold must be in a combined state as a sulphide. [
obtained a black precipitate from the acidified solution by hyd. sulphide
which was proved not to contain iren, copper. I also failed to get
gond tests for gold by stannous chloride, ferrous sulphate or blotting
paper tests. This, however, may be due to the small amouunt of pre-
ciptate obtained. The reasons in favor aof the “frec” theory are as
follows :

{1.) The gold may be in the allotrophic form which is known to
resist the action of mercury.

{2.) Failure to amalgamate may be due to a coating of sulphides
around the gold and arising from decomposition of pyrites.

(3-) The particles of gold may be so embedded in the pyrites that
only chemical means will free the gold.

{4.) The particles of gold may be invisibly fine so that the highest
powers of microscope cannot detect them.

It is commonly stated in text books that if gold exists in a com-
bined state ih an ore, it is dissolved out by treatment with nitric acid.
This 1 found to be an erroneous statement with regard to arsenide of
gold and the ordinary sulphides. The arsenide is decomposed by nitric
acid. giving free gold and forming arsenic acid (H3 As og). The sul-
phides are not attacked by nitric acid.

1 digested pulverized mispickel with nitric acid and found no trace
of gold in the solution. The residue on the filter paper was tested for
gold and gave excelient purple colors in the blotting paper tests and
also good result with stannous chloride.

Gold was first discovered in the Marmora district in 1865 and
anmerous atiempts havesince been made to extract the precious metal.
The first attempt consisted of treating the ore by raw amaigamation in
prunitive stamp mills.  The ore became refractory when the water-line
was reached in the shafts and failure ensued.

A few years later the Canada Consolidated Co. commenced opera-
tions, and a large mill was constructed to treat the roasted ore by the
barrel chlorination process. The ore proved refractory even by this
process and the works were shut down. In connection with this, it
will be interesting to know that the modern chlorination plant in our
Mining Laboratory was successful on two different occasions in extract.
ing gold from mispickel. Over go per cent. of the assay value was ex-
tracted in each case.

* The next scheme was tried by the Hastings Mining and Reduction
Co: in 1892. * They proposed to treat the pulverized and voasted ore
with mercury vapor, condensing and. passing over copper and silver
plates to catch the amalgam. The process, experih\cnmny successful,
pioved to have too many working parts and work was soon stopped.

And now-a new process has entered the lists against the hitherto
victorious mispickel.

This process, known as the Bromo-Cyanide, was invented by Mr.
Sulman, and has been successful in Australia. It seems in many re-
spects to be & combination of the cyanide and chlorination processes.
The ~olvent used consists of the ordinary cyanide with a small propor-
tion of one of the haloid compounds of cyanogen, viz: Chloride, iodide
or bramide. The bromide is mostly used as it is cheap and portable.

The solvent is claimed to be particulany successful in extracting
gold from refractory ores, such as arsenical, antimonial, manganiforous
and copper compounds. The ordinary cyanide fails to extract gold
satisfartorily from such ores. According to Mr. Sulman, this is due to:
1} The oxidization of iron and other base sulphides with consequent
destrietion of the cyanide; (2.) the production of caustic potash as a
necesaary reaction product of the solution of gold. These defects are
gor r* of by adding haloids which, cause no hydrolysis and take up
the v *assium set free. ’I!;c_chcﬁxical reaction is expressed thus: *

''"CiClxg K.Cyx Auz =2 (K AuCyz) x K Cl.

This equation also shows that the solvent power is not due to lib-
cration of oxygen from decomposition of water by free chlorine since
the stable chloride of cyanogen is used.

Comparing this reaction with that of the cyanide process, viz:

4 KCy ~x Auz x H20x0 == 2 (K Au Cy2) x 2 KO H, it may be
seen that the fatal defect (necessity of a good supply of oxygen) is en-
tirely obviated.

This solvent was tried on refractory ores of all kinds by the inven-
tor, with surprising success. He claims the solvent is over 100 times
more rapid on free gold than the cyanide, and he ascribes the results to:

(r.} The enorimously accelerated solution of the gold, wherever its
particles are easily accessible, by having potential cyanogen always
ready at hand to effect the formation of aurous cyanide necessary for
the soluble double salt of gold and potassium.

(2.) The avoidance of production of caustic potash, the product
being quite inert as regards the further formation of cyanide destroying
compounds.

To illustrate this rapidity of solution, I quote an experiment made
by the inventor :

“ A shaking test upon a sample of Canadian arsenical pyrites was
made with 0.3 per cent. K Cy and o.3 per cént. K Cy x o.12 per cent.
Br Cy. Half an hour's agitation of the ore (which originally assayed
7 dwt. of gold), yielded, with cyanide alone, tailings assaying 3 dwt.

,22 grains, and with our solvent, 1 dwt. 20 grains of gold, or extractions

of 44 percent. and 7.4 per cent. respectively.” The plant required is
about the same as used in the ordinary cyanide process. A dilute so-
lution of potassium cynide is used and to the contents of the storage
tank, an addition of the bromide of cyanogen is made in proportion 2
of potassium cyanide to 1 of bromide of cyanogen. The ore is crushed
dry to about 7o-mesh fineness, treated in leaching vats with the solution
from the storage tank for a few hours till the gold is all extracted. The
solution is then filtered off and the gold precipitated by zinc flume, ..
finely divided zinc and purified by the ordinary means.

The Canadian Gold Fields Syndicate is now erecting a large
plant consisting of a mill for the crushers, rollers, and leaching tanks,
assay and chemical laboratory, shaft houses, etc., for the purpose of
testing the efficiency of the solvent on a large scale.

It is to be hoped -that the venture will prove successful, as the
Hastings district is zich in auriferous mispickel veins.

A Description of the 1530-Horse Power Hydraulie Air
Compressor erected for the Dominion Cotton
Mills Company, at Magog, Que,

By C. H. TavLOR, M.E., Montreal.

The construction of the plant consists in sinking a shaft to the ne-
cessary depth and erecting the separating tank, compressing pipe, head
piece with the air inlets and penstock.

The shaft of the Magog plant has been sunk to a depth of 128
feet. The dimensions inside the timbering and rock are 6 feet by 10
feet from the top of the shaft to within 16 feet of the bottom, where it
is enlarged to 20 feet in diameter. The timber used in the shaftis 8 in.
x 8 in. hemlock, and sets being placed 4 feet apart, centre to centre.
The timbering extends from a point 3 feet below low water level in the
tail race down a depth of 72 feet, of which the last 20 feet is in the
rock. Al the timber above the rock is backed with 2 in. hemlock
plank.  As each set was put in, each plank was wedged s:parately,and
the space filled up solidly with fine gravel. After timbering was com-
pleted, a lining of 2 in. hemlock plank was put in.  The space between
this lining and the rock was filled with concrete, thus forming a. solid
base upon which the upper timbers-were supported. This careful tim-
bering was necessary because of the nature of the ground, which 1s
composed of layers of running sand. The rock -below the timbering

-
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consists of a very thm slate. A mud secam an inch and a half thick
cuts the shaft at the bottom of the timbering, separating the solid rock
from rock of a loose nature above.

On three sides of the mouth of the shaft a stone wall has been laid
in Portland cement. This wall is 3 feet thick at its base and batters
upwards to 2 feet at the top. Its height is 14 feet. It has for its
foundation two layers of 10 in. X 12 in. timbers laid crosswise, bedded
in cement, with 10 in spaces between thetimbers filled with concrete.
The space between the walls, forming the tail race, is 13 feet. The
umber in the structure wlll always remain below water level ; conse-
quently it will be of as permanent a character as the remainder of the
plant.

"The material of the compressor is 14 in. steel plate. A penstock
of 5 feet 6 in. diameter and 160 feet long conveys the water from the
canal, or forebay, to the receiving tank at the head of the compressor.
This tank is 12 feet in diameter and 12 feet high open at the top, and
rests upon four 12 in. L-beams spanning the foundation walls, The
compressing pipe 4414 iu, in diameter, vasses through the centre of
the bottom of this tank and projects 3 feet upintoit. A ro foot tele-
scoping pipe is inserted into the upper end of the compressing pipe.
On the upper end of this is rivetied a cast iron bell mouth piece, 4 feet
Sinches in diameter, which is part of the head piece.  Three lugs are
on this casting by which the upper part of the head picce is a attached to
the telescoping pipe. The upper part of the head piece is a casting in
the form of a cylinder 4 feet 8iinches diameter terminated below by a co-
noid, of which the surface is concave. Three 11{ in. bolts attach the
lugs on the bell mouth piece »nd telescoping pipe to three correspond-
ing lugs on the cylindrical piece above. Two flanges 6 feet 2 in. di-
ameter encircle the cylindrical part of the casting above and below,
which serve to hold vertically in place thirty 4 foot lengths of 2 in.
wrought iron pipe equally distributed around the cylindrical casting.
The lower ends of these pipes are flatly welded together. Near the
lower extremity of each pipe five rows of holes are bored to receive
thirty-three 34 in. pipes all within 15 in. of the closed end. In each of
these holes a pipe 6 in. long is screwed and bent so that they are all
directed towards the centre of the compressing pipe. These pipes serve
to admit the air and direct it into the water. The combined head piece
and telescoping pipe are supported by a 214 in. square threaded screw,
which passes through a timber spanning the top of the tank. A hand
wheel with nut attached supports the screw and enables the head piece
to be raised or lowered as desired. As before mentioned, the com-
pressing pipe starts from a point 3 {ee* above the bottom of the upper
tank and extends down the shaft. Its total length is 136 feet. Its di-
ameter is uniform for 116 feet, but it enlarges in the last twenty feet
from 4.4 in. to 56 in. diameter.

This compressing pipe is constructed with butt joints held together
by 4 in. straps rivetted 1o the sections.  All the rivet holes are counter
sunk, thus making a perfectly smooth interior. The lower or separat-
ing tank is 17 feet in diameter and 12 feet high. The bottom of this
tank 15 open and rests upon eight cast iron legs which raise it 16 in.
above the bottom of the shaft. The top or cover is conical, rising two
feet to where it is connected with the compressing pipe. The com-
pressmg pive extends down into the tank g feet below the cover, its
lower extremity being 8 feet from the bottom of the shaft. Directly

© under the compressing pipe is placed a circular casting the upper sur-

face, of which is a conoid similar to the one alrcady mentioned in the
head jicce. Its diameter is enlarged by steel plates to 12 feet. The
apening between this disperser and the lower end of the compressing
ppers 14 in. The disperser is supported on a pedestal and also
strengthened by stays from the compressing pipe. 14 in. below the
outer cdge of the disperser js a conical apron 3 feet wide extending
around, and rivetted to the interior of the separating tank. Both this
apron and the disperser have two 5 in pipes 5 feet long, extending

upwards to allow the escape of air, which collects underneath them, to
the main body of air in the upper part of the tank. A 4 in. waste pipe,
or “Dblow-off” begins on a level with the lower end of the compressing
pipe, and close to it.  On this end is an elbow and short piece of pipe,
the latter having its upper half removed. On each side of this eclbow
and pipe a plate 18 in. x zo in. is bolted to the pipe, leaving the top
and one end open. The waste pipe passes through the top of the sep~
arating tank, extends up the shaft to a point 1o fect above water level,
and is terminated by a return bend for the purpose of directing the
spray and water into the tail race. Opening out of the top of the
separating tank is a 7 in. pipe to conduct away the compressed air.
This main extends up the shaft and is carried into the mill. After it
enters the mill a self-acting regulating valve (of which a sketch is shown)
is placed for the purpose of preventing the water from entering the air
pipe, should the supply in the separating tank fall short at any time of
the demand. As the air fills the separating tank the pressure increases
by a few pounds. When the pressure lessens to a certain degree by
the rise of the water, the valve closes automatically before the water
can reach to within 15 inches of the top of the separating tank, and
thus adjusts itself to the supply of air from the compressor. From this
valve a 6 in. pipe is carried to seven pairs of 8 in. x 12 in. engines,also
to two singeing machines, a ¢ in. x 12 in. single engine, and two
Worthington pumps. A 1 in. stcam radiating pipe passes through a
portion of the air pipe and raises the temperature of the air to about
150 Fahr.

In the working of the compressor the water is carried through the
penstock to the upper tank which it fills to about the same level as the
fore bay. Fron thence it enters the opening between the two castings
of the head piece passing among and in the same direction as the small
air pipes. The water creates a partial vacuum at the end of these
small pipes. So that the atmospheric pressure drives the air into
the water in innumervble small bubbles, which dre carried with the
water down the compressing pipe. In their downward course the
bubbles are compressed according to the depth and weight of return
water sustained. When they reach the disperser their direction of mo-
tion is changed from the vertical to the horizontal. The disperser di-
rects the mixed water and air towards the circumference of the tank.
Its direction is again changed towards the centre by the apron, from
whence it is again returned towards circumference of the tank. During
this process of travel the air has been separating by rising in the tank
and also under the disperser and apron. The water (almost free of air
in this plant) escapes under the lower edge of the separating tank and
returning up the shaft surrounding the compressing pipe, is carried off
in the tail race. The air rising through the water to the top of the
separating tank, displaces the water and is kept under nearly uniform
pressure by the weight of the return water. The variation in pressure
does not exceed three pounds per square inch.

The air bubbles are comparatively small, they are surrounded by
a cold body of water, and compression takes place through the whole
length of the compressing pipe. From this it will be readily inferred
that this mode of compression is isothermal, a process which is not ac-
complished by a:y other compressor. More energy is consumed in
compressing a body of air adiabatically than in compressing it isother-
mally. The rise in temperature acquired by air compressed adiabati-
cally is gencrally lost in transmission. Hence by this system of com-
pression a considerable saving of energy is effected. Itisa wellknown
fact that a given space will hold a weight of water vapor greater or less
according as the temperature is high or low. If at any given tempera-
ture a space is saturated with vapor, when the vapor is compressed
isothermally into smaller space a portion of it will be condensed
Where air is compressed mechanically it is heated, and the water vapor
contained is not condensed because of the rise in temperature. When,
however, the air passes through the cool tfansmission pipe condensation
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takes place.  Should condensation not occur in the transmission pipe
on account of insufticient cooling, it takes place at the exhaust of the
motor because of the great fall in temperature due to the work done by
the expanding air ; thereby filling the exhaust with ice. Where com-
pression of air is effected by water, as in the system considered in this
.paper, condensation takes place on the walls of the bubble and so can
neither take place in the transmission pipe, nor at the exhaust, even
when the temperature is very low., The compressed air delivered is of
the same temperature as the water compressing it, and in the Magog
plant its volume is about 2-9 of that at atmospheric pressure.  Hence
the air after its expansion 1n the motor will not contain sufticient vapor
to saturate it at even the greatly reduced temperature.

By a test made on 50 cubic feet ofair dehvered by the compressor
while in full operation, it was ascertained that the air when expanded
to atmospheric pressure contained 1-5 of the amount of vapor usually
found in the atmosphere during fine weather, or about 14 per cent. of
saturation.

On the proposal of this method many engincers and others raised
the objection that the air bubbles, after being carried down 34 ft. (the
height giving a pressure cqual to that of the atmosphere) would separ-
ate out by their buoyancy and fall no further. They thus predicted as
a limit of pressure attainable about 3o Ibs absolute,

Others predicted that the cold air entering and being diffused
through the water would congeal the same. Others again promised us
an efficiency of not more than ten per cent., from experience obtained
about 200 years ago with the trompe used in the south of Spain.

I am pleased to say, however, that none of these predictions have
been fulfilled.

In the maiden plant at Magog we have actually obtained an ef-
ficiency of over sixty-two per cent., and this was obtained in spite of
the fact that we are wasting owing to the insufficient size of the air
chamber about twenty per cent. of the air compressed.

This defect which can be easily remedied in future plants is ac-
countable for a loss of about 15 per cent. in efficiency. So that it is
safe to guarantee an efficiency of 75 per cent. as easily attainable in
future installations.

The annexed table takes the results of a series of tests made on
the Magog Compressor by Prof. C. H. McLeod of McGill University.
The first three tests were made on the 7th of August, and the last three
were made on the 13th of August, 1896.

Column 2 gives the quantity of water in cu. ft. per min. flowing
through the compressor, column 3 the available head in feet during the
trial. Column 4 gives the gross horse power in the fall under these
conditions of flow. The fifth column gives the measured quantity of air
discharged at atmospheric pressure, the actual pressute being given in
the 6th column, The horse power required to compress this Quantity
of air to the pressure in column 6 is given in the 7th column. The
ratio of the horse power in column 7 to that of column 4 is called the
efficiency and is given in column 8.  Columns g, 10, and 11 give the

temperatures of the air, water and compressed air.
RESULTS OF TRIALS OF THE TAYLOR HYDRAULIC AIR COMPRESSOR
- AT MAGOG, T.Q,, ON AUGUST ITIC AXD 1311, 1396,
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From observations made in glass tubes, the rate of rise of the air
bubbles due to their buoyancy is from 5 to 7 inches per second. To
illustrate the effect of this slip take a 75 1b. pressure instaliation requir-
ing a depth of 173 feet from tail water to separating chamber. [I'he
velocity of the water in the compressing pipe would be about 12 teet
per sccond, so that the compression would be effected in 1.4.4 seconds,
During this time the bubbles would have risen but 7 fi. 2 in,, a com-
paratively unimportant loss, which is still more lessened when we lear
in mind the fact that the volume of air is on the average one fitth of
that of the water descending with it.

Regarding the freczing of the water by the entering air, it 1 cly
necessary to point out that the lowering of the temperature of 1 cu. fi,
of water from 34 to 33 F. would raise the temperature of 277 cu, i, ol
air at atmospheric pressure from 30 below zero Fah. to 33 above.  As
the proportion of the air to water by volume is only 1 10 5, it is man
fest how small the actual cooling effect must be. This takes no account
of the heat given out by the air while it is being compressed,

I have prepared a sketch which may be of interest to those mem
vers who wish to look more closely into the matter of the air com:
pression.

The relative size of the bubbles as the air they contain is com-
pressed, during their descent of 116 feet from atmospheric pressure to
a pressure of 50 1bs. per square inch is shown diagrammatically in this,
The diminution in the size of the air bubbles is seen to be quite ap-
preciable, and their diminished size produces less retardation of the
flowing water.

A large proportion of the whole power is spent in effecting the
carlier part of theicompression.

It is well known that as much work must be done to compress the
air to about 25 lbs. as is required to complete the compression up to 73
lbs. Hence the advantage of using high pressures.

Asbestos Mining and Dressing at Thetford.

By H. NKLLYS THOMPSON, McGill University, Montreal,

Canadian asbestos, as is now pretty well known, is .not the as-
bestos proper of the mineralogist, which is a variety of hornbende, but
1s a fibrous form of serpentine called chrysoule. It is an hydrated
silicate of magnesia and is easily distinguished from the asbestos pro-
per by its yielding water when heated in a closed tube.

It occurs in that part of the great serpentine belt of the Lastem
Townships, which extends from the township of Broughton on the north
cast, to that of Hlam on the south-west, and includes the townships of
Thetrord, Coleraine, Ireland and Wolfestown.

The asbestos-bearing serpentine is from 10 to 100 feet wide, and
contains veins varying from a mere thread up to 4 inches in width, and
which intersect the mass of rock in every conceivable direction.

Asbestos mining at ‘Thetford is conducted wholly by quarrying.
The quarries are in some cases from 70 to 120 feet deep.

Drilling is carried on by means of compressed air, the form of dnll
used being Rand's *Little Giant, No. 3,” working at a pressure of
about 8o Ibs. to the square inch. The steel used is 13§ inch and hasa
x shaped bit. Holes are drilled from 8 to 1z feet in depth, und an
average day's work of 10 hours is about Go feet.

Dualin, which contains 4o per cent. nitroglycerine, is the expioshe
used for blasting. The holes are about one third filled with tius and
then tamped lightly with loose borings, by means of a wooden rod
The firing is done with a 25 hole * Pull Up" battery, severat holes
being connected in series and thus fired simultaneously. In block:
holing, ¢. e. blasting detached blocks of rock which are too large to bt
conveniently handled, hand-drilling with $ginch steel is employcd, and
the holes are fired by fuse.
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Pumping is a very small item in the expenses of the mine, as very
few springs are met with, and the surface water which falls into the pit
is quickly disposed of by steam pumps.

Hoisting from the pit is accomplished by boom-derricks, the boom
bemg usually about 50 feet long. Copeland & Bacon hoists are used
to operate the derricks. These are driven by compressed air conveyed
from 2 Rand Duplex compressor by a 4 inch wrought iron pipe. This
method of working the hoists is found to be much more convenient than
steam, as work is kept up to some extent most of the winter.

Cable derricks are now being used by the Bell's Asbestos Co. in
addition to the ordinary boom-derricks, These consist of a mast with
a 2 to 3 inch steel cable stretched from it across the pit. A traveller
runs on this cable, and hoisting may take place from any point of the
pit directly below the cable. This svstem, although often slower than
the boom-derrick, presents many advantages as the cable may be
stretched a distance of over joo feet,and its anchorage is casily moved.

The ropes used in hoisting are generally of 34 inch steel, and last
about two years when properly cared for. The cages or baskets are of
wood, iron bound and with iron lined bottom. They measure about
41 % 6 x 1 feetand are open at the front.  They havea piece of metal
rail fastened across the bottom on the outside, which fits into a grove
when landed on the cars. A load for one of the baskets is from 1 to 2
tons. .

A simple type of side-dumping car is used. This consists of a
platform car with pieces of wood fastened across the top shaped as
shown in Fig. 1. The loaded basket hoisted from the pit is landed on
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the car.  Fig. 1 is an end view of one of the cars with basket in posi-
tion. B is the basket which is prevented from tipping over by the chain
C. Dis the platform car. Each car holds two baskets, which empty
on opposite sides. A carload is thus from = to 4 tons, as each basket
load is from 1 to 2 tons, as previously stated. When the car is to be
emptied, the chain C has only to be undone, when the basket B over-
balances and its contents are discharged.

The car being loaded runs down a trestle, builton a grade of about
1in 16, passes the dressing establishment, or “ mill” as it is called,and
empties at the dump. The loads containing asbestos veins are dis-
charged upon the trestle in the rear of the mill. Tlis material is then
shovelled down a chute into an iron self-dumping skip. This, when
loaded, is hoisted up an incline of about 45 degrees to the top story of
the mill, by means of a small friction hoist, and dumped in front of the
crsher,  The empty cars are brought back to the quarry by horse.

At the dump several boys are employed hand-cobbing, as many
pieces of the waste rock have asbestos still attached to them in small
quantities. .

Before describing the “ dressing,” a few words on gradihg are ne-
cessary.  This is done in five qualities: 1. No. I, being the longest
fibre from 34 inch up, and especially valuable for spinning. 2. No.
11 from *3 up to 3 inch, also used for spinning. 3. No. III, shorter
than No. IT and used in the manufacture of mill board, etc. ..
“Waste” (not to be confounded with the term waste rock previously
empioved), consisting of still shorter pieces of fibre mixed with a large
proportion of serpentine sand, and used in manufacture of bricks, ce-
mens, etc. 5. Fibre, a very soft variety almost free from rock, and
used for purposes such as steam packing. The percentage of rock in
the different grades is extremely variable, that in No. 7 sometimes varye
ing a~ much as from 5 10 4o per cent.

The crude material is first put through a Blake crusher, the jaws
of which are sct at 3{ inch, From the crusher it goes on to an inclined
1-16 inch mesh preliminary screen. Thence it goes to a travelling
picking table, which has a division along its centre. Here boys are
busily engaged removing the barren rock to oi.2 side, and that con-
taining asbestos to the other. At the end of the table the former drops
into a chute, while the latter falls on to a carrier and is conveyed to
the rolls. These are of the geared Cornish type. Their springs are
adjusted so as not to exert too great a pressure between the faces of
the rolls, as this would cause the rock passing through to cut the fibres,
From the rolls the stuff p. sses over inclined screens shaken by an ec-
centric, this being arranged in the following order, viz: 1-16, 14 and 34
inch. From the preceding remarks on grading, the object of this ar-
rangement becomes apparent ; the waste dropping through the 1-16
inch mesh, No. 3 through the !4 inch, No. 2 through the 3{, and No.
1 over the end. The waste from the 1-16 inch mesh screen is conveyed
by a chain elevator to the waste box. No. 2 to ensure a more uniform
product is screened a s'cond time on & % inch mesh screen and the
screenings from thn, cousisting of picces of serpentine with asbestos
attached, are puc through the process for obtaining the fibre.

The plant for this consists of a Gyclone mill opening on to a
screen, ‘This screen has 11 meshes to the inch, is covered for about
two thirds of its length, and is suspended from the ceiling of an air
tight room by four hickory rods. Over the lower end of it hangs a
funnel, shaped as in Fig. 2, and connected by pipe with a circular
blowing machine on the next floor. From the blower a pipe runs to a
small room above, the window of which is covered by a fine screen.

—

—()
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The material being shovelled into the Cyclone which is run at the
high speed of 2,300 revolutions per minute, is caught by two whirl-
winds revolving in opposite directions, and the pieces of material thus
become pulverized by attrition. The lumps of serpentine being broken
up by this means, the fibre is freed and both pass togetherto the screen,
where most of the pulverized rock is shaken out. The rest passes over
the end of the screen, while the fibre is sucked up through the funnel
by the blower, which makes 2,700 revolutions per minute,and is blown
into the room above, the screen on window preventing it from being
blown outside. About 35 per cent. of the material put through this
process is obtained as fibre.

The different grades are put up in bags of 100 or 200 lbs. and
shipped by the Q. C. R.

In closing, a few words on the manufacture and uses of asbestos
may prove interesting.

The material from the dressing establishment is put through a
machine for the purpose of separating the fibres from one another, and
from the non-fibrous material, a quantity of which is still present.

One form of this machine consists of two rollers covered with
teeth, revolving usually at equal peripheral speeds, and at the same
time having a sideways motion in relation to one another. By the
pressure the fibres are loosened, and being lcosened are combed apart
by the reciprocating motion.  After this operauion there is nothing
special, the long fibre being spun and woven as any other textile, and
the short fibre Leing treated like paper pulp.
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All asbestos goods may thus be classed, as regards the process of
manufacture, as paper or yarn.

In addition to the uses already stated in connection with grading,
the following may be mentioned : Fire-proof paints, roofing, felt, cov-
ering for pipes and boilers, fire-proof clothing, rope and cord.

This paper has been written with the intention of giving a general
idea of the method of mining and dressing asbestos at King Bros.’
mines, Thetford,

‘The methods employed by the other companies working there, are
very similar on the whole, differing, however, in such matters as the use
of different makes of drills, steam instead of compressed air for drilling
and hoisting cars of a different pattern, etc.

The Mechanics of Mining.

By D, W, Ronn, M. E., Amherst.

Having been asked to present a paper hefore the Inter-Provincial
Conference of Mining Engineers, I feel somewhat in the position of the
lecturer of western reputation, who, having been invited to address a
mining camp, stated that he had not given much attention to mining,
but would deliver a lecture on farming, which he believed to be much
the same thing, as both farmers and miners dig in the ground, and, in
fact, the farmer has more chances of success in mining than the miner,
because, in farming, he may find a mine, while the miner stands a very
poor chance of finding a farm.

Although not professing to be either a mining engineer, an engin-
eering miner or even a farmer looking for a mine, but as one who has
had to do with mechanical operations, I believe mining to be, in many
respects, similar to manufacturing or other kinds of business, which de-
pend for success almost entirely upon skill and economy of operation.

The general public secem to regard mining much in the same light
as a search for * Captain Kidd's Treasure,” mysterious, difficult and
uncertain ; but, having discovered the mine, the fortune has only to be
picked up.

This belief is, perhaps, unfortunate, since it leads to the loss of
money and faith, and tends to produce distrust of all mining ventures,
Yet this gambling spirit, which seems inherent to all humanity, the de-
sire to acquire wealth wita little labor, is perhaps not an unmixed evil,
because. if all enterprise was limited to absolutely safe investment,very
few mines would be discovered.

The mining engineer knows only too well that, notwithstanding the
comparatively strong Jight that may be thrown upon, and even into,
the bowels of the earth by geological science, and prospecting experi-
ence aided by the diamond drill, nature’s secrets are so various and
intricate that there is still much chance work,

However, the vresent paver is not intended to deal with the prob-
lem of finding a mme, but with the successful operation of it after it
has been found.

While a few mining properties have been, and will be, developed
which pay handsomely, in spite of bad management and crude me-
chanical appliances, by far the greater number of mines of all kinds
depend for success or failure upon the method of operation, and even
in those which will stand a certain amount of waste, there is no reason
whv they should not be made to pay better by good engineering.

While the mining engineer should be qualified to lay out and con-
duct purcly mining operations, such as location and arrangement of
pits. shafts, drainage, venulation, etc., he is not usually an expert me-
chanic. He may understand the general principles of steam engines,
pumps, air compressors, and electrical machines, but his calling dues
not require him to study the details of each of the numerous forms of
these machines, and he has not the cunstant vpportunuy to become
familiar with the peculiar advantages and disadvantages of cach, so
that he can readily choose the details of his plant, with a clear precep-
tionn of how they may be combined to give the best results, with the
highest economy in fuel, labor and repairs.

The mechanical part of mining consists in providing the best and
cheapest methods of drilling and removing rock or ore, transporung,
~creening, crushing, milling, or otherwise preparing the nuneral for
further use, pumping, venulating and other operations which may be
accomplished by the use of machinery.

First of ail comes the power necessary to drive this machinery,
this must, in the present state of the mechanic’s art, be obtained either
by means of steam or water power. Whether stcam or water will be
uscd, must be determined by circumstances , where good water is not
available, steam must be used, but in other cases there may be a choice.
Where both water power and steam are available, care should be exer-
cised in making the choice. To the superficial observer, water power
may be attractive because the water is frec of cost, whereas fuel costs
money, but it should be kept in view that the cost of building and
snaintaining dams and other incidental expenditures is frequently so
large that the interest on capital and cost of maintenance is equal to,
or even greater in some cases than the cost of fuel, and if the stream of
water is insufficient or irregular, steain may have to be used to supple-
ment it, or the interruption of work would entail heavy loss.

Having decided upon the kind of power to be employed, the neyy
question is the selection of apparatus, If water wheels, whether they
shall be of the “ Turbine” or * Re-action” type, if steam is to be used,
whether the boilers are to be “ Water Tube™ or some other type, en-
gines “ Simple” or “ Compound ?”  These are questions which should
be decided by a competent and experienced mechanical engineer for
cach individual case, as they are governed by the conditions, .. g,
whether the head of water is to be high or low, whether one large cn-
gine or a number of smaller ones must be employed, whether the steam
15 to be carried a long distance, or used near the boilers, and other cir.
cumstances too numerous to mention,

In small and medium size mining operations, a mistake is often
made in using several separate engines for hoisting, pumping, millng,
ctc., involving five or six cylinders to be cooled and re-heated, causing
a great waste of fuel, when, by a proper arrangement of gearing, one
large engine, of the best and most economical type, could be made to
do all the work. (I have frequently seen an c¢normous waste of fuel
from this cause alone.)

The next point to be decided is one which is so closely allied 1o
the previous one that it must be considered with it, viz. that of trans.
mission of power, one of the most important subjects in mining,because
power must in every case be used for many purposes, and at many
places, both above and underground. I find a tendency among mining
men, and even mechanics, to advocate some one form of transtaission
as superior to others, while the truth is that cach form (direct steam
pressure, compressed air, electricity, rope driving, belt driving, skafting,
etc.) has some special advantage, and is better suited to some particu-
lar case than any other. For instance, if a mine were so situated that
only hoisting, pumping and perhaps a small amount of drilling, had to
be done a short distance from the boilers, it would be more economical
to use steam direct thar compressed air, or electricity, each of which
consumes power in the transformation by compressor or dynamo ; if so
situated that a Cornish pump may be driven direct from the main en-
gine, or even by a separate engine with early cut off, and reasonable
expansion, it would be much more economical than a steam pump, to
which steam must be carricd a long distance, and used without expan-
sion, as is common with underground pumps.

Compressed air is admirably suited to underground working. It
may be transmitted in ordinary pipes having only the average capacity
required, and the pressure maintained by means of receivers at almost
any distance from the supply. It may be used inordinary pumps,drills,
or othier simple apparatus which are easily managed by miners, and in
use does not cause any inconvenience from discharge, on the contrary,
aiding in ventilating to a small extent. On the other hand, it is at-
tended by considerable loss from the accumulation of heat in compres-
sor, and decrease of pressure by cooling. These losses may be over.
come to some extent by compound cylinders, re-heating, etc., all of
which adds to the complication of the machinery, and consequent
additional expense and care. Electricity is perhaps the most flexible
and convenient of all forms of transmission, because by a simple copper
wire it may be conveyed long distances and furnish power for pumping,
drilling, haulage, etc., or may be converted into light or heat. Since
its use for these purposes is comparatively new, there 1s much room for
improvement in the apparatus ,and in the presence of gas in coal mmes
it may be dangerous from sparking or defective connections, but time
will no doubt overcome these objections to a very great extent, and
render its use as successful and popular for underground operations as
it has become for street car propulsion and other uses above ground.

Although it may be necessary or expedient in some cases to use
several forms of transmission for the surface and underground working
of the same mine, there would be a great advantage i point of economy
of fuel, attendance and repairs in using one source of power and une
form of transmission for all purposes For instance, if one or more
large steam engines of the most economical type could be used to com-
press aur, or generate electricity, for distant or underground work, and
hoist directly, there would be a great saving of fuel over a number of
small engines, pumps, compressors or dynamos. A large mine, to a
greater extent than almost any other operation, presents constant op-
portunities for the mechanic’s skill and invention, and since there 15
always a large amount of material to be moved and operated upon,
economy) is only to be vbtained by performing every possible function
by mechanical means. The conditions are so varied that the best me-
chanical knowledge and original invention is required, and the mechanic
equally with the mining engineer has the power tomake success or fariure.

The moral to the invester in mining properties is, make sure of a
good mine, under the management of a capable and experienced mun-
ng engineer, and to the mining engineer get good mechanical adi e
and assistance. I have nothing to say against the advice given gratis
by manufacturing concerns, which is frequently honest and valuable, if
it is not entirely disinterested—but an independent mechanical engineer,
who has had experience in mining operations and who is employed di-
rectly by and for the mine, should be of great assistance, both in seleets
ing and arranging the plant and in operating it,
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COMPANIES.

Cariboo Mining, Milling and Smelting Co.—The following statement of
accoants was issued by this company on 1st February :

Capital stock ..o, civee erans $ 800,000 00
Water rights and mines. ... ..... $ 800,000 00

Dividends unpaid.........c000. 34 00
Dividend account, .c.veveeeens 124,964 76

Expense account—General...... 12,780 17 ¢
Mill account., .. coveirennnenanas 17,352 62

Labor account.......ccovuuuen. 81,030 73

Mine and mill supply acconat.,... 23,358 40

Personal property coveeivininns 354 5t

Rent account ..oveecvnaennacan, 2,345 28
Mineral tax.. oot ivennnnenen. 491 96

Builion account.... .. ....... 275,342 49
Building account .......... eeas 425 73 ’
Auwmelia mining claim....... ..., 26,230 20
Profitand foss.eee covnivnan. §,700 00

Theasurer’s aCCOUNPt . veviuens oo 31,893 09

$1,101,951 97 $1,101,951 97~
The Asbestos and Asbestic Company Ltd., was organised in London, Eng-
land, last month, to acquire the asbestas mine, factory and lands of the Danville
Abestas and Slate Co,, Lad,, at Daaville, Que.  Capital, £,500,000 in £10 shares.
Dusectors, Gilbert Bartholomew, Wilberforce Bryant, A, Naylor, Henry Hayman,
Andrew Allan, R, 11 Mantin, Feodor Boas,

Mica Manufacturing Co,, Ltd., has been formed in London, England, with an
authorned capital of £80,000 in shares ol £1, to acquire 1,700 acres of mica and
phosphate Iands in Quebee and Ontario formerly worked by the Lake Girard Mica
Spstem. Attested statements furnished by Mr. T. J. Watters, the vendor, show that
there has been spent about £70,000 in selecting, acquiring, opening up the propesties
and establishing the business, and that there has been sold either in rough or pre.
pared form, mica to the value of £40,000. The purchase money, under agreement
with the Mines Contract Co., has been fixed at 263.000 of which 43,000 is fpaynblc
in cash and the balance in fully paid shares, leaving 17,000 skares available for issue
for the provision of working capital.  The directors are : Sir Samuel Canning, C.E.,
Londan ; Sir James Rivett Cormac, Bact., Weybridge ; Sic Walter R. Olivey, Kent;
Johu 8. Green, London.  Mr. T. J. Watters is to be resident managing director of
the new company.

Horsefly Gold Mining Co.~The following report was submitted at the
Iat meeting of the sharcholders: *“ Beginning active operations about April 1st,
1895, we excavated a canal along the line of survey located in 1893, five miles in
length, about onec-half mile of which was principally rock : dimensions thereof :
3 teet top, 4 fect bottom and 3 feet deep ; $5,643.35.

* Converted abou 100,000 fect of fir logs into lumber requisite for the construc-
tion of flumes at depressions in our ditch and said flumes carried on trestles ranging
from 12 ta 35 feet high, which were computed ata cost of $3,514.35. Constructed
a bindgte across the Horsefly River for the purpuse of carrying the necessasy dise
tubuting pipes to the various parts of our claim.

** Purchased and shipped necessary mining machinery and tools {at a cost of
$10,775-43) weighing approximately 460,000 pounds, including four hydraulic
clvaton, gates, giants, etc., and material for 314,523 feet of hydraulic steel pipe,
which had to be hauled from the milroad station at Asheroft in wagons 173 miles to
the mine.  The duties on material and ficight to the mine amounted to $23,495.64.
The pipe was manufactured at the mine, costing $35.515 for labor. In order 10
deliver material for our flumes and pipe line where required, we made ten miles of
roal ; we erected two baildings necessary for our workmen ; dammed Mussel Creek 3
made five waste flumes with gates on ditch line ; made two large bulkheads and sand
boxes, and all appurtenances necessary to complete a first-class ditch, and 30 inch
steed pipe line for hydraulic mimng.

** The pipe has been placed ready for active miniag operations as quickly as
climatic conditions will permit=--probably by the fiest of April.  Accomplishing the
worh nccessitated the crapioyment in the aggregate of 200 skilled mechanics and
laburers, with a total expenditure in connection with the property of $100,985 23, as
1 following statement 10—

Capitalstock .ooee.ann.. veeerasanas ceeens
4 fssuedii.ie. oo ... 90,890 shares

¢ on hand in trcasury {9,-
000 subject to option).......

&

Receipts.
Capital stockeieeceennses canesanans
Bills payable c...cc covieniiniinit.
Assessment No. 1 ceee.oan
Gold dust and individual contributions.

$90,590 ©o
54,799 19 -
20,436 25

14,859 79

$180,935 =23

Disbursements.
Purchase of mining property andlease..  $S0,000 0o
Mining machincsy, twols and supplics . 25,063 46
Freight and duties............ eresee 23,495 6%
Labor..i ¢ tienine ces aneessse. 22,285 68
Transportation of mechanics......... 904 63

General and legal expenses, reat and

interest.oves..
Animal account...e.ceeoaana.
SURAEICSe s cevee teiian vnenan

seses secvacw wea

25,563 21
1,597 10
1,120 71

$180,032 53
$952 68

Cahonhand ....... .....

Horsefly Hydraulic Mining Co. Ltd,—The following is extracted from
the report of Mr. john B. Hobson, M.E., General Manager of the Company, sub-
mitted at the last meeting of the sharcholders :— .

* During the first two months' operation of the Mine this scason, no material
change in the conditions, as reported at the close of the season of 1895, had taken
rlncc, excepting a slight increase in the quantity of cement in the bottom stratum of

high grade lying on the bedrock. .

Early in the month of July, while part of the workings were being carried
southerly in advance of the Main Cut, the upper gravels changed gradually from free
piping ground to extremely hard cement, which had to be bank blasted to facilitate
its disintegration and removal.

‘The sum of $5,000 was recovered from 6oo square yards of the hank blasted
ground lying west of the Main Cut, an average of $8.33 per square yard,

As the workings were carried westerly, the cement increased and included the
bottom stratum which became extremely hard, and while gold was abundantly visible
and the cemented pravel rich, not to exceed one thousand dollars ($1,000), was
recovered from 2,500 square yards of ground lying west of the hfain Cut, which was
uncovered and worked in addition to the 600 square yards of blasted ground worked
from July gth, 1o August 8th, 1896.

‘The 528 square yards of bank blasted ground, lying cast of Main Cut, and
washed during the month of Auvgust, while some of the cuts were being cleared up,
produced $3,850 an average of $7.29 per square yard. .

The bottom stratum of high grade gravel under the bank blasted ground, varied
from 3 feet to 6 feet in thickness and was only partially cemented, which accounts for
the high percentage of recovery per square yard, from that block of ground,

The cement continued to increase until it included the whole working face, and
became >0 hard that it would not and will not yield to the disintegating power of
bank blasting and water furced through the Hydraulic Giants. It is therefore,
impossible to extract the gald from this cemented grevel by any but a milling process.
For this reason operations were discontinued in Pits No. 1 and No. "2, but may be
resumed 1ater on some other part of the Company’s extensive property, Whenever on
exploration the gravel deposits may be found free from cemented material, and more
suitable for working by tue hydraulic process.

The alteration of deposits of auriferous gravel from free washing hydraclic banks
to masses and beds of cement or conglomerate, are geological conditions of common
occurrence.

Such changes cannot be foreseen nor predicted, especially in unexplored regions,
for there is usually nothing in the way of superficial conditions toindicate the presence
of cement or conglomerate, and they are usually encountered where least expected.

Exploratory Work.
At the close of hydranlic work, three drifts, A. B. and C., were driven under
the bank where shown on the accompanying plan, for the purpose of exploring the

channel and proving the value of the cemented blue gravel beyond the face of the
workings in Pit No. 1.

Drift Ao, e tiiiiiiiieits ceerirer s viees. 120 fcst.
13 L3

Total lengths of drifts....... Ceterecaes eeees 417 feet.

By reference to the plan and profile it will be scen that the bedrock in Drift A
pitched off 7 feet, and Drift B, 4 {eet, indicating a descent from the rim into the bed
of the channel, both drifts passing through hard cemented gravel of high grade.

The rock in Drift C. raised 7 feet, indicating that the depression at the entrance
to that drift is local, and causcd by the fault in the bedrock (indicated by the dotted
lites on plan).  The deift passed through extremely hard cemented gravel, in whic
gold was visible as the wark progressed.

In addition to the above work six (6) samples ot the bottom gravel were taken
for Mill tests,

Sample No. 1.... 43 Sacks from bottom gravel West of B. Drift.
¢ No.2.... 7 ‘ Drift B,
** No.3....33 s bottom gravel East of Main Cut.
“  No.g.... 14 “* first 60 fect of Draft A.
¢ No.§... 3 ¢ last 60 fect to face of rift A.
“ No.6... 4 o Drift C.
Total....... 106 Sacks. Total weight, 9,280 lbs,
Oferating.,

The following statement gives the details of Run No. 5, which commenced on
25th of April, and ¢nded on the 10th day of Scptember, 18g6.

Run No. 5.

No. of days uantity of Gold
Dates. \\'ashing). ?i'atcr u);cé. recoverea.
April 25thto June 3ed...... 37days .... 70,746 Miner’s Ins. .... 470.1302s.
junc 6th to July 6th....... 30 * .... 56,400 “ cere 53318 %
July gth 10 August Sth..... 31 ¢ ... §2,700 s eees 345.16 ¢
August Sth 1o Sept. 1oth... 25 ¢ ... 35,3500 o cee. 47832 ¢
Sept. 10th to Oct 30th Clean-
ing Rock...... teeeeiaes sesess  tsss  sessse.sssasescscesess 4764 ¢
“« u o u tetese  seee eeesesinieee aseeees . 6.00 *
Oct. 30thto Nov. 14th Clean-
INEROCK cever ceveiens tottie ceer ees ceenessceniseseans. 1090 ¥
Totwals.. ... vss 125days .... 215,346 Miner'’s Ins..... 1891.79 ozs.
Platinum recuvered from Sluice residues 7.5 ounces.
Summary of Run No. 5.
Time watet was used in the mine........ civsiees seeses  I25days
Quantity of watcrused . Ceeeeteies sassseamens « 215,346 Miners Inches.
Arca of bedrock uncovered. .. oo vl tiees aeieeca... 12,000 square yards.
Avemge depth of bank......... PN e eeeesenas . 2§ yards,
Quantity of gravel TEMOVEdee +.ev vevees veveneaneasss 300,000 cubic yakds.
Duty of the watcr, per miners’ inch...... 1.39 cubic yards.
Gross product of gold for season .......ccceave aeanranes  1,801.79 ounces,
Grossvalncof gold.. . . ...o..... t eteseeervaneves $32,786.64
Gold recavered per superficial yard of bedrock uncovered..  $2.73.

Gold recovered per cubic yardicveee oo sevcanenisaneess 10 92.100 CEDLS.
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" Value of deposits per cubicyard .. .. ......... ... 40 cents.
Loss of gold in cement per cubicyard................... 29 8 10 conts.
Loss of gold inclosed in cement per superficial yard of bed-
rock uncovered .................. ... $7.27.

Operating Account, Season 1896— Expenditures.
Management :—

Salaryand board..................iiin... $3,038 50
Mining : —
Labor .............coiiiiiit, $22,748 59
Explosives.................. 9,975 36
SOTeS. . evv i o e 1,629 20
Lumber . ..... ...... ... ...... 478 &7
34,832 o2
$37,870 52
Buildings : —
Labor ........... ... ...l $390 70
Stores. . ..ot 144 00
Lumber .. ....... .. .. ... ... .... 258 63
793 33
Maintenance of Dams : —
Labor ............... e $106 45
Stores. ...... .. i 10 40
Lumber ....... ... .. e 84 93 .
. 201 78
Maintenance of Ditch.... ... . ... ... .. ... 1,733 27
‘ Pipe line......................... 506 10
“ Sluices. ........... ..., RPN 254 36
¢ Portable Hydraulic Plant ... ..... 8 oo
“ Tools and implements 337 co
‘ Camp......oooo ol 506 75
“ Melting Plant. .. ... el o 186 oo
“ Waggons, Harness, ete............. 13 38
Prospecting. . ..... 1,123 29
Lands and Leases ... .... e e 420 00
Roadsand Trails..................... ... ...... 20 40
Stable expenses ......... ..ol oo 481 48
Travelling ¢ ... .. ... i 1,197 5§
Insurance .... ... ..ottt e 503 12
Stationery and Printing. .. ... e 69 oo
Telegrams and Fostage ...... ..... .............. 126 35
$47,222 03
Receipis.
Gold, June shipment................. ... $8,073 27
July ¢ o 9,178 0o
Aug. C Lo 6,004 &5
Sept. ¢ 8,296 37
Oct. A Q05 47
Nov. * 182 06
32,640 02
Less freight, insurance, etc. .. .. 977 72
-———— 31.662 30
Platinum 7% ozs. at $4 ... ... oo cai, 30 00
Profitonstores ..... ...... . it iaiiii i . 51 12
‘“  boarding house. . ... ..o L 139 o8
“  saw mill and lumber........... .. ... ... 305 o1
$32,187 51

Condition of the Mine.

While the cement increased to such an extent as to make it impossible to attain
success by hydraulic process, the conditions are extremely favorable for successful
workings by the drift and milling process, and the mine never looked b:tter since its
opening in 1894.

The bottom stratum of blue gravel continued remarkably uniform in gold value
as the workings were carried east and west, and while it became harder as the
workings were carried south, the gold value increased. These conditions, together
with the pitching off of the bed rock, indicate that the workings are probably on the
north rim of an immense channel that promises to be the most extensive that was ever
discovered on the Pacific Coast.

By reference to the map and profile, it will be seen that the bed rock has gone
below the levels of the Drifts A and B, indicating that we have not reached the bed
of the channel. This condition is considered a favorable indication that we will find
richer ground as the workings approach the bottom of the channel.

The bottom stratum of blue gravel exposed in the face of the workings from the
prospect Drift C to the point marked K, varies in thickness from two to six fect, and
1s of high grade.

The underlying bed rock is uniformly soft and can be bored with rock augers in
most places. Al the above conditions are as favorable as could be desired for opera-
tion by the drifting and milling process.

An average sample of 100 Ibs. was taken from the lot of cemented gravel (106
sacks) sent for mill tests. The whole of the 100 lb. sample was crushed in a hand
mortar and washed by panning. The gold recovered weighed 68 grains, valued
24°48 cents, or a yield of $4.99 6-10 per ton of 2,000 lbs.

The following certificate from the Nevada Metallurgical Works of San Franscisco
gives the results of working the samples of cemented gravel sent for test by the free
milling process. (Samples No. 5 and 6 were not worked by milling process).

Extract of Letter from C. A. Luckhardt & Co.
SaN Francisco, CAL., Dec. 2nd, 1896.

DEAR S1k,— The 89 sacks of ore shipped by you received, and we gave it
immediate treatment. Each lot was separately treated. The gravel was reduced to
the proper size for the stamp mill, and reduced to pulp by the regular stamp mill pro-
cess. A thiry mesh screen was used, the pulp passed over the usual silver plates, on
to the vanner or concentrator, etc. :

. T —

After the treatment of each lot, the mortar, stamps, dies, plates, etc., were
thoroughly cleaned out, the amalgam carefully collected, retorted and refined. The
vanner was treated in the same way,. and the concentrates gathered and assayed.
Final tailing samples were taken during the progress of the treatment and assaved.

The results you will best see by glancing at the report herewith :

San Francisco, Cal., Dec. 2nd, 1896,

Lot 37,215, marked Lot 1, 40 sacks, 2,854 1bs.—2,854 Ibs. of the cement gravel
~ere worked by the regular stamp wmill process ; the amalgam was retorted, and
yielded — grains of refined bullion.

This corresponds to a yield of :-—

Gold 0’108 0zs....... .........

. ... $3.76 per ton 2,000 1bs.
Silver o'o5 ** « ¥

..... 03
-$3. 79 [ &
Lot 37,209, marked Lot'2, 6 sacks, 423 1bs.—423 Ibs. of cemented gravei were

worked by the regular stamp mill process ; the amalgam was retorted an:l yielded
36°5 grains of refined bullion.

This cortesponds to a yield of : —

Gold 0°275 028 . ..evv it ia.. . e $5.67 per ton 2,000 lbs.
Silver 005 ** ...... ... L., L.l o4 ¢ “

$S'7l “ X3
Lot 27,218, marked Lot 3, 30 sacks, 2,222 1bs.—1,222 1bs. of the cement gravel
were worked by the regular stamp mill process ; the amalgam was retorted and
yielded 177 grains of refined bullion.
This corresponds to a yield of : —

Gold 02602z5.......0. ..., .. ... $5.41 per ton 2,000 tons.
Silver 0°075025. ......... ... ... ... 2 o5 ‘¢ s
$5.46

Lot 37,212, marked Lot 4, 13 sacks, 967 lbs.—967 lbs. of the cement gravel
wete worked by the regular stamp mill process ; the amalgam was retorted and
yielded 65 grains of refined bullion.

This corresponds to a yield of : —

Gold 0215028 ...l L., $4.43 per ton 2,000 lbs.
Silver 0°06 ** ..., . ..., ... ... 04 P e
$4.47

Respectfully,
C. A. LUCKHARDT,
Nevada Metal Works,
(Sgd.) W. C. LUCKHARDT.

Average yield $4.85 per ton of 2,000 Ibs.

The following gives the result of Mr. Anderson’s samples, Nos. 1, 2 and 3,
which cover all the ground inzluding the Horsefly Hydraulic Co’s. samples, Nos. 1,
2, 3, 4 §and 6:—

Sample No. 1........ ... 8651bs. ............ $4.32 per ton
“ No.2............ 851 ¢ L 5.94 ‘¢
€ No. 3............ 835 ¢ ... ..., 6.42

Average yield $5.56 per ton of 2,000 Ibs.

Estimated Value of Reserves.

»

Reserve *“ G.” contains §,554 sq. yds., 6 ft. deep.... 11,108 tons
o HTow 8,888 ¢ ¢ co.. 17,776 ¢
Total quantity in Blocks “* G.” and “H.” ., 28,88: “
Estimated value in free gold perton......... ...... $4 85
Total value .. ......... ... ....... $137.887 40

These figures make it apparent that there is sufficient value in sight to warrant
the installation of a water and steam power milling plant of ten stamps, having a
capacity for crushing 120 tons of cemented gravel per day.

Estimated Cost of Mill.

10 stamp mill and 6-ft. Dodids water-wheel complete,

f.o.b. at San Francisco................. ..., $2,175 oo
Extra shoes, dies, etc., required for one year. ...... 640 co
Freight on 40,000 1bs. from San Francisco to Horse-

fly Mine..........o0 oo o L 2,000 OO
Cost of construction of mill frame at mine ......... 250 00

“ “ battery ‘block at mine....... 250 ov
Excavation of mill buildings............... ..... 250 00
Erection of mill and machinery............. ... ... 1,000 00
Construction of mill buildings. ..... ............. 1,000 0>
Laying and conecting of pipeline ............... 250 00
Travelling expenses of millwright .. ... ... ..., 185 oo
Horizontal tubular huilor, 42 x 14 with 9 x 14 engine,

feed pump, stack and grate bars, complete. . ... 1,000 00
Freight on 10,000 lbs. at 5¢ .......... ........ 500 00

Total cost of 10stampmill.......... $9.500 00

Additional material, etc., wi'l be required as follows :—

2,500 feet of rails, 171bs per yd., 14,000 Ibs. at 2}4¢c. $§ 350 oo
Freight on 14,000 lbs. of rails at 5c............... 700 00
400 lbs. track spikes, including freight atgc.... ..., 36 oo
600 feet of trestle and laying track at $1 per foot. . .. 600 00
400 feet of working tunnel Etoend drift A........ 1,600 00
Enlarging and timbering chifts A and B 220 ft. at $2 440 oo
4 mining cars at $10%each............ e e 400 00
Superintendance 2months............... . ... 500 00

$ 4,626 o0
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Cost of 10 stamp mitl. ... .., ., 9,500 o0 Opevating Acconnt - Scason 1890.
: - Gold recovered during season..... ... $31,662 30
. Cost of mstallation of plant.......... $14,126 co Platinum recovered during season ... 75 93
Cash required to cover all contingencier, such as $31,741 25
duty, estra freight, ete.. ..ol L, 3,000 00 Balance carried 1o general balance sheet. 15,399 75
Total cicv wiiv v vieiiiiies ol $17,126 00 47,141 03
The milling plant can be installed aud the mine got in readiness for production -\)"‘"“KL"!“‘“‘- e seemen e 50'028 §?
on or hefore July 1st, 1897, Prospecting . coooov viens caae aans 1,123 29
Mining expenses, labor and explosives 34,751 oz
Zstimated Result of Operating the Mine with a 10 Stamp Mill. * Landsand Leases L.ovennvennnn oo 430 00
. 42
T Maintenanceof Ditch ......ooeoes o /733 2
10 stamp nill will crush 120 tons cemented gravel per day 120 tons L Dams.ooiieni o0 579 S5
Estimated value, perton ..oovvn il o0 L 0 ol 8 4 S5 s Pipe ... . ol 506 10
. . —_— “ SItces vvven o ee aenn 254 30
. Estimated dailyoutput ... ... ,... 582 00 L Hydranlic plant........ $ oo
Possible werking days perwonth ... ... ... 26 o Tools and implements . 337 «©
. ———— s Flumes, sand boaes, ctc. 201 78
Gross monthly product ..... ...... 15,132 00 s Melting plant......... 356 00
Deduct cost of mining and milling 3,120 tons cemented Buildings. covoiviies o L e 793 33
gravelat $aperton oo Lol Ll 6,240 00 Roads and trails. cov e er e ereeens o - 20 40
———— Waggouns, harness, etc., yepairs ..., . 13 38
A o S i : sof e
. Monthly net profit. . . UL 8,852 oo Wages and general expenses of Camp, 500 75
Possible number of working months in 1897 to Jan. Stable eapenses .. eeenene. 481 98
15, 1898 Ll ths Leiiee el . 6 Travelling expenses P B 17
A —— Insurance..oovue civeeeiiiies o o 593 12
Esnn‘l‘nlcd p‘roﬁl for 1897_. cesees wees 23,202 00 Stationery and printing.......ooiua.e. 69 co .
¢ 1898 ... ...l 106,584 o0 Telegrams and postage. o..oonooinensn 126 33
47,141 03
Water Suppiy. —
. , . . . $47,141 03
The Company's system of ditches will furnish an abundant supply of water for . Balance She ' D $0b
pawer, scven months in the year leaving five months for operations by 'steam  power. General Balance Sheet—31st Dec.y 1896,
The adjacent forests can be relizd on for an ample supp'; of fucl'at a reasonable Debenture Accomnt, received onaccount. . ........ $32,640 00
o3t . - . Bank of British Columbia, balance duec on Loan ... 17.500 00
The drifting and milling process of wining, if carried to the proper degree of Advances by certain Sharcholders .....co000 o0 o0 17,000 00
perfection, will perimit this mine to be worked to advantage both winter and sunmer, Gills payable ... et e aeaes 5,000 00
at continuausly from year to year, subject only to such interruption as might be made Outstanding drafts from Mine and personal accounts. 397 &8
necessary to make repairs, clean ups, ete. etc. Profit on Boarding House, 1896 .......  $369 13 .
The benefits 1o e derived from such continuon, work are many, and should not ‘ o 1896 .. 183 43 cg2 <
te disregar:led, for the eifect will soon be felt in the cutting down of previons yearly . 97 Y
opening and closing expenses, so manifest in the tangible item of travelling expenses, Profit on Lumber, 1895...... .. oiieeiins ounn - 395 °,',
and in other ways, . L Stores, 1890 cieiiiii it ee 0 iaee 31 12
The continuous employment of miners and laborers will encourage the settle- Sor 6 :
in the distri f 2 bette 1 . enll . s of mini K . 59.):44 39
ment 10 the district of 2 better and more reliable alass of mining labor, and will tend . fed
ssens its cost, besides doi ‘ay wi igi i H Balwnce from Capital Account. Ce re ee e 36,191 40
to lessens its cost, besides duing away with the high premium heretotore paid under Operating Account 1803. $11,795 63
tho hydraulic system of six month’s work per season. Head oft !p'Lf-l "'lk \cc e 1S q(,. .'§9° g7
e H 3 ¢ e o SsUS . i} o
Fhe full efiect of such continuous work should be carefully and earnestly con. sadd oftize and general expenses 1595 el 14,600 44
sidered, when making plans for the working of this mine, , . Q 2. +00 7S !
. . . Baance from Operating Account 1895... 15,300 7
And fusther, the naaber of stamps in the will can be increased whenever the Head office and general expenses, 1896, 9,135 03
developments warrant such action, withont series intecraption of the working of the 24,534 81
mine, and the ontput increased in proportion to the increase in the capacity of the Storeson hand ... .. Loy cieieie e oo . HL,213 SS
Milling plant. ) . . . Fools, ¢1c., on hand .. o 3,033 13
This report deals with the revenus and_evpenditure attending the physical Lumberon hand . . v i e e 1,936 47
oper ion of mine, and does not inchwie head office expenses and fnterest charges. Live stock on hand. . ovens o0 ovnnran. . . 635 00
Wagwans, hamiess, ete, onhand ... .00 L 503 oo
The accoun’s for the year : S tem PSR N '
ce or the year as follows Gold dust on hand B L T T P RN 100 O
Receipls. Bank of British Columbia, cash on hand at Dee. 31,
Pat - 1899 oL ov e e 517 44
Paid up Capital stock 15,000 shares at $10 ¢ach ... $130,co0 on ———
Batauce carried 1o General Balance Sheet..oooovoo. 36,191 4 $93,446 59
$186,191 40 Caribs> Hydraulic Mining Co., Ltd.— .he following is extracted (rom the

Expenditure, report of Mr. John B. Habson, M. E., the company s manager, submitted at the last

Mine Accounts : s v '
: . N r02it ) ¢ sharholders.  Restits of the gast sewson’s work are tabulated as
Mine Puschases and Leases. ..... $26,915 00 'r":l‘l"(:""s*' of the sharholders. Re . ®

Prospecting.. .o viveviiiiiiins 11,568 50 Run Noo 3

Ditch and Pipe Line............. 82,241 . . . . o .
1);:1; 1 .(_ qc m" R 63',’3,38 g‘: Commencing April 27th ; ending August 19th, 1896.

Flumes, Saud Boxes, etc.oveeu. .. 1,070 07 pit No., 1.
Shices . oiveereiiiiieieie e, 8,343 O4 T W YT e d
Buildings ....cccieviies ceiiees 7,044 OF _ Water Used How Use?,
Mine labor, Eaplosives, ctc 21 453 39 Ouantity
i SOSIVES ClCee o.n. 2 . . antity
)-hmnr;;:l l“l;m]ll. .S:mi I‘\'hll, Lighting o Days. Houre. (> 0 .
and Melting plant............ 37 L .
Road 1o ;03 .\15", lllousc ete.. .. 4",’62 6"3 : 1 12 27,7780 Washing ice, frozen geavel and clay from pit.
PR, enrme e oennoers i .94-. 26 3 18 11,203°1 Washing out first bedorock slide from rorth rim.
Live stock \\':lggont. hamess, ete 551 33 1S 6,6656  Grading for extension of sluices. .
\l-m-.gcmc’m ! ! $,221 09 26 3277173 Washing gravel amd second slide from north rim.
AMIANT Sese st ene .sveens = e
Salaries, stationecy anl general ex- - - =T
PENSES toviveineunencsaansns 284 72 ‘e 44 00 95.419°0
T"“ﬁ}h\'}’;‘n;’i"':c",?"’ transporiation 1,331 14 Quantity of Materinl Removed.
$ srer veemeenes D33 $101,820 71 Ice, frazen gravel and clay barren.... . ...... 135,890 cub. yds.
lead office and gencral eapenses, 1895: First vozk slide frows nacth riw, bateen. . sae 79000 “
Interest account.. ......coov .oe. 2,731 40 Second rack and eanh shde from north rim,
4
Legal expenses.. .. cereae.. 2,823 7 . obarren.... oian e L 109,000 “‘
Stationery and printing . ....... 164 84 Gravel from bank.... ...... .....iiiiee.. 103,000
Telegrams and postage. ... 66 78 . . it S
Travelling expenses coeeeieneenen. $6 75 Total quantity of material removed. . 431,890 :
General and incidental expenses . . 2,042 31 Duty of water per minets” inch...... ..., 462
—_—— 7,917 87 Guld recovered ... v ciiieee vieeieilee. 2,603 ounces
——— Value ..vvenn o $46,301 67
149,735 58 Vield of gravel washed per cubic yard......... 44 1-10 cents
Deduet :~ Gold procured in 1894 during preliminary Average height of bank above head of sluice. 250 feet |
work in opening Mine cooiviiiiiiiiiieinan. 13,547 18 The slide material came from the north sim of the old Chinese workings and
e eem e formed no part of the cross-scction included in the working face of the gravel
$186,191 40 removed during the run.
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lit No, ..

-

Water Used. How Used.

Quantity
Miners' In.
5 11,371°7 Washing ice frozen grazel from pit.
4 12 11,1197 Grading for extensiun of sluices.
54 12 107,729'a Washing gravel, sand and cldy.

Days. Hours.

— v—— —

63 00 130,220

<

I_cc and frozen gravel, batren...... ......... 56,338 cub. yds.
Gravel from the lank........ Ceieeieeee s 380,000 v
Total quantity of material removed .. 936,918
I?my of water per miners' incho. ..o cee 719 s
Gold recovered..oooiviiaa.. L. see ees o 2,054 OURDCES
Value........... Ceeesereenesanienns seae $33,315 12
Yield of the gravel washed per cubic yard. . ... 401 cents
Reeapitalation, R No. 5.
Quantity of water used during the run . ..... . 223,693 6 m, in.
Gold recovered from both pits. ... . ... . 4,747 ounces
Value..... sessertaieiiiteissiasiaiieasas. 381,616 79
Time occupied in washing in both pits........ 108 days
Average yield perday..ooooiiiiiiiiiiaen.. $755 70
Kun No. 6.
Commencing September 5th ; ending October 13th, 1896,

Pit No. 1.
Water Used. How Used.
- Quantity
Days. Hours, Miners' In.
4 3 8,2500  Washing gravel from north rim of bank.
3 19 7,533°4 Bank blasted ground from north rim,
6 22 13,6750 Gravel from bank.
14 20 29,708°4
Quantity of Material Remouved.
Top gravel and clay from nosth rim.... ..., . 114,000 cub, yds,
Gravel from bank, 250 feet high....... e 52,000 o
Total quantity carth and gravel removed 166,000 ¢
Duty of water per miners’inch.......... ..., 359 ¢
Gold recovered. ... ..., .. e el 2,070°5 ounces
\.:'\luc............. ........ ce e ee. 835517
Yield of gravel washed frem bank per cub, yd. . 63°3 cemts
Average yield of whole mass removed per cub,
Coyardea.oes e e 214 ¢
Time occupicd in working....... ... ..., 14 days 20% hes,
Average yield perday........ ceeeer ee.. 32,391 08
Run No. 7.
Commencing October 18th ; ending October 27th, 1896.
Water Used. How Used.
. o Quantity
Days, uantily
ays.  Hours, Miners® in.
19 1,583°'3 Washing gravel from bank.
341°7 Bank blasted gravel from north tin.
1 1 2,125°0
Quantity of pravel removed...... ..o oo, ..l 9.137 cub. yds.
Duty of water per miners'inch..... ... .. .... 4310 .
Gold recovered, . oo veiieiiniies oo vennnnen. 319 ounces
Value..oo ... oo, e e e - $5.403 75
Yield of gravel per cubicyard........ ...... o $359 81
Time occupred in washing..... ... ...ooi..... 1 day 123 hrs.
Averageyicldperday . .. ... L. ...l $5.141 01
Run No. . .
Comsumencing October 29th ; ending November 5th 1896.
it No, 1.
Water Used. How Used.
Quantity
); IR
Days,  lows Miners® In.
23 19167 Wadhing gravel from hank.
¥ 353°3  Top gravel from north rim,
1 3 2,250°0
Quanti*e of gravel removed ... ... L ..., 9,225 cub. yds.
Duty of water per miners’inch. . .. . . . 410
Gald recovered (partial cleanewp) ... ..., 283 67 ounces
Vale . ... S e i $4,855 10
Yield of gravel, per cubicyard. ... .0 L. L, $52 63
Time occupiedin washing.oo. oo oveinn oL, I day 3 hrs.

Aver geyield per day........ cesesreesiene.. $4,315 G5

Summary of Scasen’s Work,
Total time occupicd in washing..... ceeenenens 125 days 1 hour
O quantity of waterused L0 coiiean . 267,723 w in.

Gold product for season.oovvee voevreneeeoens 7,420°17 ounces
Value, 21085, 0. covuee vevacanses socenaees $127,455 24

Receipts for Scason.

Gold praduct, less melting charges «.o.ovvne... $127,080 96
Profiton umber ..ovy creviriivarenoeenns .. 1,366 96
Urofit on stores.ooe ... Crertiesiaesins Cee e e s 3,206 18
Total..... e e ieneriee e $131,654 10
. A statement of the accounts for last year shows :—
Recepls.

Paid up Capital Stock, 100,000 shares at $5.00 each  $500,000.c0
Expenditures.

Mive purchases and leases............$180,704 10
y

Moorehead Ditch Survey. ..., ..., . 5§33 33
Ditches and equipment of mine. ... .. 163,258 70
Dams, Sluices, Flumes, Sand Boxes, cte. 11,234 33
Reservoits coiey vivnnenss [ . 10,003 98
Mine Labior, 1€, vvieeveniiiananen .. 24,001 oC
Buildings ... oovvivnenns i veeieeees 5,182 73
Hydraulic Plant......oooiiiviannnne. 3,753 99
Melting and Lighting Plant....... 44 7

Saw Mill ..o 2,465 25
Road and Trails .......ccoiviiann 3,088 30
Pasture tands. oo oovn il 1,00% O3
Horses and wagons......... veee 2,531 67
Transportation . o 2,485 96
Fumnitire. .. ooeviiiin e, vee 353 70
Operating ..oo. voeivaveierensnenaes 3,171 57

Management ...ovvieinenen. ¢ 4s eiee 2,500 00

— e $418,165 69

Head Office and General Exp’s. March,
1895, ceeiiiiinnns e e 5,757 14
. . $423,922 8;

Deduct :—Goldprocured in 1893 during
preliminary  work in opening mine. 5,161 85
$318,760 9%
81,239 02

Balance carried to General Balance Sheet

$3500,000 00
Lermanent fmprovements.~Season 185906.

To balance carried to General Balance

Sheet .. o oL e, $58,132 09
Landsand Leases....... ...... .....$ 169 75
Buildings . .. .. . . . ... 1,857 09
Dams. .. . ... ..... Ceeiriee oo o 2,849 88
Flumes, Sand Boves, ete ..ooo.vovnee. 2,357 47
Sauth Fork Ditch Estention ... ... . 22,075 75

¢ “ “  Permanent Improve-

MEMS . et oo rtvannonn cnve sncsanans 4,583 50
P'ortable Hydraulic Plant ..., ........ 14,432 00
Furmiture.. . ... ... . 4> 10
Live Stock .. ... Ceeee eiaees e 3.309 30
Wagons, Harmess, ete.... .. ..., 2,594 50
Roads, Trails, ¢le..e v caven 728 43
Melting Wiensils. oo o0 o0 ool oae 1,124 90

Telephone oovveiiiiiiieans civeveans 1,902 70 $55,132 09

$58,132 o9

Operating Account.— Expenscs Operating dMine, Season 1890.

To Gold recovered from mine during scason 1896,
aflter deducting transpoctation expenser, insurance

and other charges.... ........ [ $124,026 S6
Management ..., eieee aeees $ 3150 25
Prospecting .. .oiiiiiiiaie ciniianns . 1,823 20
Mining, Laber and Explosives......... 53,056 61
Maintenance of Flumes....oov oot . 43 00
o Ditch....... teeeeaeess Th327 42
N Slices .o .vee vivs oe.s 11,053 56
i Hydraulic Plant........ 3,001 10
o Lighting & Melting plant 627 90
o Saw Mill......... .... 1,189 95
¢ Wagons, Haness, cte... 369 15
« Roads and Trails....... 521 33
‘" Tools and Implements. .. 633 33
s Camp . . oo oo 2,297 47
Forest Fires..ooviee cvve civeinveens 4,754 30
Leases and Water Rights.. «.......... 450 00
Quicksilver . . coiviieeiaiiieee voen 717 ©0
Statiencry and Printing... .. ..... ... 151 12
Telegrams and Postage..... ... o eanee 140 32
Travelling Expenses .ov <ovivievaves 4,401 91
Insurance ... .... cee e eee e $18 63
———§ 97,145 37
Balance cartied to General Balance Sheet 26,881 29

$124,026 $6
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General Balance Sheel.—3tst December, 1896,

Balance from Capital account.......oo.oooviae... $81,239 02
" 't Operating account 1893 . .$16,385 25

‘ ¢ o 1896. 20,881 29
Outstanding drafts from Mine..........
Profit on Lumber, ete. 1895 and 1896 ..

43,266 54
4073 93
2,346 21

$131,525 70
Head Office and General Expenses to
December 1893 ..vv oo L $1,674 88
Head Oftice and General  Bxpenses to
December, 1896... ....... ...... 8,503 42
- 10,241 83
Permanent Improvements Account to Dec. 1896, ... 58,132 0y

Personal Accounts omstanding..oe. .o.v veuioi. 1,014 50
Storeson hand.... .. o0 o G $31,365 05
Lumberonbhand..... .. ..o 5,338 6o

Tools, ete, on hand.....ovois L0 L0 4,700 50 .

1,316 70
. - -- ap241 83
Bank of Mogtreal, Cash in Bank at Dee. 31, 1896 . 18,036 95

$131,525 70

Quicksilver onhand, . ... . ...,

Annual Meeting of the Mining Socigty of
Nova Scotia.

The annual mweeting of the members of the Mining Society of Nova Scotia was
held i the Hahfax tlotel, Halifax, on Wednesday, 1oth instant, the following
ameng athers being present :—

Graham Fraser (Nova Scotia Steel Co.) New Glasgow : 1. S. Poole, M.A..
ARSM. (Aeadia Coal Co.) Stellarton: R, . Brown, M.LE. (General Mining
Aswaation) Sydney Mines; Major R, G, Leckie, M.E. (Dufierin Gold Mining Co.)
Toilvook 3 Major R. G. Leckie, B.A.8c (Torbrook lron Co.) Torbrook : G. E,
Francklyn (Ccm:-ml Mining Association) Halifax; A, A. Hayward (Golden Lode
Mimng Co.) Halilax ; Clarence Dimock (Wentworth Gypsum Co.) Wentwarth 5 W,
L. Labbey (Brookficld Mining Co.) North Brookfield ; W. A. Saunders (Lake Lade.
Gold .\lm.c) Caribou; C F. Andrews (Richardson Mining Co.) Iscdas Harbour ;
C. A Meissner (Londonderry Iron Co.) Londanderry . Charles Arclubald, M.,
Halifw; C. . Willis, M.E. (Halifax Chrome Co.) Ualifax; J. T. Burchell (Cape
reton Colliery) New Campbellion ; T. R. Gue {(Acadia Powder Co.) Halifax : K.
C. \\ll-l;n (Acadia Powder Cu.) Waverley 5 Geoffrey Morrow, Halifax 3 A Dick,
C\\ .\1.1-3.,_ l.lnhfn.\'; W, C. Brine, Halifax ; C. C. Starr, Halifax ; W. Blakemore,
3!.[3. Nominion Coal Co.) Glace Bay; Hon. David McKeen (Dominion Coal Co.
qulh\:joScpl} Austen (Austen Bros.) Halifax 5 [. . Hampson (Ingersoll Rock
Deitl Co.) Halifax 5 I, M. Wylde, Halifax; Seeretary 13, T, A, Bell {Canadian
Mining Review) Zon.-See.  The meeting was called 1o order at hadf past 1en o'clock
n the forcnoon, Major R. G. Leckie, President, in the chair. The Seeretary
shaited the minutes of the previous meetings, which were on motion adopted.
Mr. J. B. Hampson was elected a member.

Financial Statement.
The Secretary submitted the following statement of the finances of the Society :—
Receipts.

Canadian Mining Review half Stenographer’s, ete.,1895 $ 7.50
Sale of old furmiture....oovvuy L Ll Leaa Ll §.85
Grant from Provincial Government ......... . 500.00
Interest ... ..., 1.10

Subseriptions collected . oo veeevennnnn ... vee. S30.00
Balance due Secretary-Treasurer, 1st March, 1897... .. $8.44

Expenditures. st

Balance due Sccretary-Treasurer, 1st March, 1596 $ 240.41
Rooms, rent, ete...iovevees oouuen, .. Lol L. 304.60
Canadian Federated Institute assessments .. . . ... .. 249.55
Canadian Mining Review subscription members........ 158.3%
Meetings, guests, clc. . ... e e 121.15
g, i i e e iiieiee s 11.75
Canadian Mining Iron and Steel subscription 1896 4.00

l"nsmgcs, expressage, telegrams, ete..... ..., ... . 36.00
Secretary-Treasurer’s saluy, 1896 .. .. ..... .. 250.00

Audited and found correct.,
{Signeq),

H. S. Poore, .
C E WiLut S'}.-l uditors,

The Canadian Society of Civil Engineer’s Bill.

MR. B. T. A, BELL--1 daresay most of the members are aware by this time of
an iniquitousand impertinent picee of legislation promoted by the Canadian Society of
Civil Engineers, entitled **An Act Concerning Civil Engineers,” a measure which bad
lately been submitted 10 the Provincial Legisature and which he was glad to learn
had, on the representations of the society, been considerably modified, in so far as it
related to the practice of the mining profession in the Proviace.  There had been
some correspondence in the toeal papers on the subject from M. Hardman,their lawe
president and M Dodwell, and My, Hardman had asked him to read the following
communication to the members s--

¢ As circumstances unavoi lably prevent me from attending your annual meeting,
[ am obliged to take this method of bringing before the society, a subject upon which
[ very much desive their consideration, viz: the bill recently introduced into the
legislature to regulate the practice of the engineering profession.

in this connection it is eatremely prohioble that most of the members have scen
my letter upon the subject sent o the Halifax Herald, and also the letters on the
same subject fiom a Mr. Dodwell and Prof, Butler of Queens College, and it is
also most probable that the acrive members of the society bave already given the
watter wuch thonght, T desire brietly to say that My, Dodwell’s tong article failed
to point out the “illogical ™ part of my letter and that more than two yearsago [ was
urged to join the Canadian Society of Civil Engineers by one of our own' highly
respected members, Dr. Martin Murphy, whao prepared the necessary papers for me.
Upon investigation of the published transactions of the society I declined the honor
for the logical reason that the papers presented did not bear upon mining or
metallurgical work and hence were not of a value of $20.00 per year to me.

Bueeanse the men who draifted the by-laws of the Canadian Society of Civil
Enginceers chose to define a civil engineer as a *“ mechanical, mining and electiical ”
engineer also, does not in the least make their definition binding nor authoritative,
nor does it show in 1887 mmch knowledge of the relative status of the different
engineering professions.  The same by-law also includes *“ military ” works, while a
few paragraphs below, Mr. Dodwell says the ** first and obvious meaning of a civil
ceugineer was one who was not a military engineer.”  But passing by the personalities
of Mr. Dodwell’s letter, for personalities are not urguments, it, is 2 manifest untrath
to =ay that the * bill was pretty thoroughly discussed in committee of the House of
Assembly,” as no representative of the mining, mechanical or electrical end of the
“eivil engineering® prolession was present, with the exception of Mr. Alexander
Dick of Halifax, nor i~ it complimentary 1o Montreal to call that city ¢ the highways
awd hedges,” nor to allude to Messrs, Gue et al as having *“scoured ” therefrom.

Theessence of the bill, as Mr. Dodwell states, is really to give a duly qualified en.
gineer aveeognized satus, and if that were all no exception could be taken toit,ut it is
altogether a different matier to impose atax of $20,00 a year solely for the benefit of
the treasury of the Canadian Societyof Civil Engineers. Let the ta, if one must be paid,
be paid, in the case of mining men, iato the treasury of the Nova Scotia Mining
Saciety.  Let the government appoint the examining committee from wen in the
province who are recognized as competent mining engineers, and let a degree in an
cngineeting profession from a technical school of standing be accepted in liew of an
eramination.

This bill (Sec. 5 par. £.) accepts only degrees from British or Canadian
universitics 3 why are Awerican universities shut ont, whose technical schools are
admittedly ahead of any British or Evropean schools ?

In February, 1893, Mr. \Wm. Mather, M.1%, President of the Associaticn of
Technical Insttintions in Great Britain, in his annual address in London, said of the
Mascachwetts Instirute of “Techunology that it was the best model {or scientific schools
in his own country and that **the conspicuons practical knowledge of the students,
their thoroughness, and power of adaptation and resource they possess in entering
workshops and manufactories, railroads or mines, public works and constructive
engineering, all these {ruits of their training are, so {ar as T have seen, not equalled
on the continent.”

But coming down from this position, every capitalist, every man of business,
every man of experience knows how frequently he has gotten his best advice, not
from men with letters after thetr names, but from mea who have learned their
business practically, who have pouaded the drill, have scratched with the awland
square, or have tapped the slng from the metal.

Yet any such competent practical man by this bill, is shut out from giving his
advice when asked.

That a large number of totally incompetent men are advising, reporting and
drawing fees as mining engincers is a fact 10 be deplored nad carrected if possible,
but it must not be forgotten that the mining enginzer occupices a very different field to
the ci JJ, mechazical aud electrical engineer.

To quate from an authority, **in many branches of engincering the engineer,
white he has great responsibillty is in a sense working in plain%ight and with plain
facts, Unless he is dishonest or utterly incompetent he is carried along by his work
and his facts to what is, approximately at least, the proper solution of the problem at
hand.  With the mining engineer the case is different ; the whole question of ore
deposits is one of uncentainty.  The science is yet in its infancy and at best can never
be made the subject of exact laws like those of most other matters considered by
engineering,” and esperience backed by training governs the skill and standing of
the mining engineer with his cliems.

Therclore in approaching this subject, as the engineers of both Great Britain and
the United Siates have done, there has never as yet appeared a satisfactory solution,
aund the simile of the lawyer and the doctor becomes a false one. At the Montreal
meeting of the Federated Canadian Mining Institute, one of the cleverest lawyers
in the Dominion, a counsel fer the C. I R., stated that he did not see how it
could be made practicable 10 have mining experts and engineers formed inte an
incorporated body and placed in such a position as to be responsible to the public.

Prof. Butler’s letter needs no comment as he has himsell, when president of a
mining company, scen fit on several occasions to pay me a fee and ask my advice in
mining matters,

Let me remove, however, from his mind one ¢reoncous impression, viz., that
Canadian wining engineers are going to hurry up to become members of the Canadian
Society of Civit Engincers.  Besides myself 1 can name several MI E's. who have
declined membership ; amongst others Mr. John B. Hobson of British Columbia who
is doing work that no member of the Canadian Society of Civil Engineers has had the
experience to do.

Furthermote, from the report of the January mecting of the Canadian Society of
Civil Engincers it would appear that a very carnest discussion on the merits of this
bill took place. [t is 1o the credit of many of the members, foremost anongst whom
was Mr. P, A. Paterson, Chicf Engincer of the C.P.R,, that exception was taken to
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asking English or American engineers to pass an examination before practising in
this country. It is note-worthy tov, that the profession as represented by our chief
technical school (McGill) took no part in the discussion.

I desire to submit to the Society a resolution to the effect that a committee of its
members be appointed :—

(1.) To take this matter into consideration :—

(2.) To formnlate a desirable bill without the objectionable features of revenue
to an outside society : :

(3.) To confer with the Nova Scotia representatives of the Canadian Society «f
Civil Engineers and so far as possible to co-operate with them in the
matter insisting on the broad distinction that lies between a mining eng-
ineer and a civil engineer :

(4.) To confer, it necessary, with the Hon. Attorney General or other legal
talent on the matter :

(5.) To confer with similar committees that may be appointed by the Mining
Associations of Ontario and Quebec ;

(6.) To submit a report at the next regular meeting of this Society ;

I submit these resolutions in the hope that discussion will ensue and more for
the purpose of arousing intelligent discussion than in the hope that these particular
resolutions may be adopted. To those members who are interested in procuring
foreign capital for our mines I need not point out the detrimental features of the Bill
referred to in this letter. They are self evident upon perusal.

Regretting exceedingly that I am unable to be present to urge by my voice
rather than by my written word, the impoitance of this subject,

I am, Yours truly,
i JouN E. HARDMAN.

It seems to me that such a resolution as that proposed by Mr. Hurdman
should he endorsed by this Society. It is very likely that legislation of & similar
character will be promoted in the other Provinces. and I need not say that any such
will meet with a vigorous opposilion from the Federated Canadian Mining Institute.

THE CHAIKMAN—When this matter was brought before the Legislature here,
I had not returned from Montreal, but I believe a deputation interviewed the Attorney-
General and the other members of the Legislature.

MR. GUE—TIt is quite safe to say that it will never become law while this Pro-
vince has a Legislative Council.

MR. HAYWARD—I have received assurance from members of the Council that
it will never pass. )

MR. ARCHIBALD—In regard to any similar Bill being proposed in Ontario we
could by passing the resolutions suggesied give our friends thereour moral support.

MR. BLAKEMORE—Thebest thing to do is tosupport theaction of the Federated
Institute, but I am in favor of a committee being appointed to look after such legisla-
tion in so far as it relates to our own Province. I would therefore move the appoint-
ment of a committee.

MR. T. R. GUE having seconded, the following committee was appointed, with
power to add to their number : Major Leckie, C. E. Willis, H. S. Poole, C. F.
Andrews, and A. A. Hayward.

The following resolution was also adopted :—That this Society condemns the
clauses of the Bill promoted by the Canadian Society of Civil Engineers in so far as
they relate to the practice of mining engineering ; further that the Society endorses
the action of the Federated Canadian Mining Institute in taking action to defeat the
measure in Nova Scotia and the other Provinces of the Dominion.

The President’s Address.

MA]JOR LECKIE—The Geological Survey of Canada, has, with commendable
promptness, issued its annual statement of the mineral production of the Dominion.
In the year 1896 minerals to the value of $23,627,305 were mined or quarried. This
is an increase of $11,627,305 over the year 1896, or an increase of one hundred per
cent in ten years,—quite a satisfactory showing, and the probability is that the pro-
portionate increase during the next decade will be fully as great.

In our own Province the report of the Department of Mines shows a gratifying
increase in the production of coal and gold. The total quantity of coal mined was
2,235,472 tons, of which 2,047,133 were reported sold, an increase in ten years of
673,472 tons, or nearly fifty per cent. In coke an increase of fully forty per cent is
reported, which will be still further added to by the new works just started on the
North West Arm. These works our members had the privilege of visiting at the
December meeting, but while yet in an incomplete condition. The plant represents
a thoroughly up-to-date practice. in which every detail has been carefully worked out,
with a view to securing the greatest efficiency and economy. The utilization of the
gas and by-products, which must constitute a large source of income, will be watched
with great interest both from a technical and financial standpoint.

'fhe yield of gold was 25,596 oz. 14 dwt. 6 grs., which at $19.50 per oz. equals
$499,156.00, to which should be added nuggets and mortared gold, which would
bring the total production well over half a million dollars. The province has thus
furnished encugh gold, equal to the resources of all the Banks in Nova Scotia. To
produce this quantity of gold 65,873 tons of ore were crushed, which yielded 7 dwts.
1844 grs. per ton ; but taking into consideration the loss of gold by inferior milling
practice, as well as that carried away in the tailings and capable of being recovered,
the value may be reckoned as fully 10 dwts. per ton. In 1867, the year of the largest

- production, 31,386 tons yielded 27,314 oz. gold, or an average of nearly 174 dwts.
This marks a healthy progress towards working larger quantities of low grade ores
at lower costs. It is well known that many large bodies of quartz, or quartz and
slate forming interlaminated bands or belts, catrying from two dwts. to § dwts. or
moro per ton. exist in several districts of this province. These are continuons for
a considerable length and to unknown depths. They cannot be easily lost by faults,
and can be mined very cheaply either by open-cast or underhand stoping. Improved
mechanical appliances, together with the use of high explosives, have revolutionized
quartz mining. Equal, if not greater improvements have been made in the milling,
by the introduction of rock-breakers, self-feeders, belts or vanners for concentration
of sulphurets, and improved chemical methods and apparatus for the extraction of
the precious-metals from these sulphides.

A most interesting and valuable paper was read at the Montreal meeting of the
Federated Canadian Mining Institute by one of our members, Mr. C. F. Audrews.
In it he stated that at the Richardson Mine he had reduced the cost of mining,
milling and general charges to $1.65 per ton. This, under conditions existing there,

is equal to the best work done anywhere else in the world.
only $2.00 per ton, will lcave a small margin for profit.
Although there are many rich leads,small and of varying size, which will pay well

Similar belts if carrying

‘to work, yet it is the larger bodies of low grade ore, skillfully and economically

worked, upon which the gold industry must depend for profits and permanency.

Every mill, however small, should have a concentration plant, but few mines in
the province have an output sufficient to jusify the erection of extraction works, for
either the chlorination or cyanide process. It is rather highly desirable that suitable
works bLe erected at some convenient and central point, where the smaller operators
could send their concentrates for treatment or sale. Such a works the provincial
government could well afford to subsidize liberally, as the result would be an increase
in the royalty upon gold, which is at present entirely lost in the tailings.

The enterprise and courage of Mr. Libbey and his associates displayed in the
erection and operation of a complete concentration and chlorination plant, have been
rewarded, [ am delighted to learn, with complete sucess. This is a most important
step in the gold mining indusiry of the Province, and we may look forward to a most
interesting paper from Mr. Libbey at our next meeting.

The meetings in Montreal of the Federated Canadian Mining Institute on the
3td, 4th and s5th of last month were highly successful from every point of view. The
atten lance was large and representative. ~From the Universities and Mining Schools
came men of the highest scientific attainments ; the late Director and the presnt Chief
of the Geological Survey, with members of the staff, contributed valuable and
interesting information by papers and discussions. Our mining engineers ano those
interested in the industry displayed the greatest interest in the proceedings, and by
their practical knowledge and aid made the meetings an unqualified success. The
contingent from our own Society was much in evidnce and creditably represented the
province. The aid which the able representative of the Department of Mines gave
us was of the greatest value. Our thanks are due to the government for its liberality
in sending a marvellous exhibit of nuggets and goldbearing quartz which excited the
greatest interest,and called attention in an unmistakable manner to the great resources
of Nova Scotia.

In view of the marked interest being taken in mining matters, and more especially
in gold mining, the report of the Department of Mines for 1896 is very disappointing.
That portion referring to the metalliferous mines, especially gold, is crude, badly
arranged, and in every way defective. It is not such a Blue Book as one would feel
like sending abroad to either a professional or business man. It has not even
an mdex.

The Assistant Commissioner of Mines, although eminently qualified for the
position, has too much to do, and is not provided with a qualified efficient staff. It
is highly necessary that a thoroughly educated and trained engineer be appointed as
inspector of metalliferout mines. He should have some knowledge of chemistry and
metallurgy as well as surveying and mining. A new or revised description of our
gold districts is required, and an up-to-date report on the gold mines
and progress of the gold mining industry. The competition for capital
capital is keen, and it behooves the government of the province to arouse itselt and
be up and doing, even for the prospect of increasing its own revenues.

It may be worth while for this Society to consider the expediency of appointing
a committee of its members to consider a Bureau of Information. A monthly bulletin
might be issued, giving the latest information regarding the operations of mines, new
discoveries, and other items likely to attract attention to the mineral resources of the
Province. Great care would have to be exercised in verifying statements and reports.
This might take the place of the Chamber of Mires, which in other mining countries
publishes statistical information and interesting facts regarding the mining industry.
(Applause). :

MR. B. T. A. BELL-—The President’s remarks call for some discussion. The
suggesticn of the publication by the Provincial Government of a series of bulletins
dealing with special districts is a particularly happy one. British Coiumbia has

adopted this practice with much benefit to the expansion of knowledge of her mineral
resources.

MR. DIMOCK heartily endorsed the remarks of the President in so far as they
related to the Mine’s Report. His own mine at Central Rawdon, although labour
and other returns had been furnished to the Department, did not appear in the report
at all. On bringing the matter to the notice of Dr. Gilpin, that gentleman had written
to the effect that the Deputy had not visited the mine as he was under the impression
that it was not being worked. He further stated there was no obligation to mention
a mine in the Report except for infringement of the law, but that it had been cus-
tomary for notices to be inserted; that Central Rawdon had been unintentionaliy
omitted, and if I would give him a brief memorandum of the work done it could be
embodied in the next annual report. The Society should enquire into the working

of the Mine’s Department and get it into a more perfect condition as soon as
possible.

MR. DICK—Any committee appointed should ask the government to do more to
interest outside capitalists in our gold mines. The Annual Report was a miserable,
incomplete affair in comparison with those published by other Governments.

MR. B. T. A, BELL—It appears to me that Dr. Gilpin’s hands should be
strengthened by the appointment of a first-class metalliferous mining engineer, whose
duty it will be to look particularly after the gold mining industries. The reports of
Dr. Hind dealing with the districts of Sherbrooke, Wine Harbor, and other gold
mining sections of the province had demonstrated the utility of special reports of this
character, and it should be the duty of sucha mining engineer to continue the work
so ably begun by Dr. Hind. Reports of this character if properly illustrated with
maps and views of the mines in operation will do much to dispel the lamentable

ignorance of the outside public respecting the present condition of the gold mining
industry in Nova Scotia.

Mr. C. E. WILLIS endorsed the idea of illustrating the reports of the Department.

The equipments of the Collieries, Furnaces, and many of their gold mines were unsur-
passed, and photos of these undertakings should be shown.

MR. A. DICK—The whole inspection of the gold mines last year occupied thirty-
five days, twenty of which were consumed in driving from one to another, and fifteen
in making enquiries from the manager at the pit head.

MR. ANDREWS—1 think the inspection of the mines by the Deputy Inspector
simply a farce. At the Richardson he simply drove in and had a talk with the
superintendent and drove out again.

MR. BELL moved that the Society interview the Hon. Mr. Murray in a body
on Thursday morning and impress him with the urgent necessity of the improvements

indicated on the lines of the discussion. The motion carried, and the Secretary was
accordingly instructed to arrange for the interview.
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Election of Officers and Council.
President :
Major R. G. Leckie (Dufferin Gold Mining Co.) Torbrook.
Vice-Presidents :
Graham Fraser (Nova Scotia Steel Co.) New Glasgow.
Wm. Blakemore (Dominion Coal Co.) Glace Bay.
Chas. Fergie, M.E. (Intercolonial Coal Co.) Westville, N.S.
Hon. Secretary :
B. T. A. Bell (Editor Canadian Mining Review) Ottawa.

Secretary- Treasurer :
H. M. Wylde, Halifax,
Council :

Chas. Archibald, M.E., Halifax.
Geoff. Morrow, Halifax.

F. H. Mason, F.C.S., Halifax.
G. W. Stuart, M.E., Truro. :
W. G. Matheson, New Glasgow. J- T. Burchell, N. Campbellton.
W. L. Libbey, N. Brookfield. B. F. Pearson, Halifax.

C. E. Willis, M.E., Halifax.

Unsystematic Methods of Gold Mining,

MR. C.F. ANDREWS—1I should like to occupy your attention for a few moments
with some remarks on the systematic, or rather lack of systematic, mining of gold ores.
We see too often the proverbial ““ hole in the ground,” the hastily constructed shanty
dignified by the term ¢ shaft-house,” the trap of a plant consisting of an engine,
boiler and hoisting-gear, which so far as its location and adaptability are concerned,
might easily have been placed there by a whirl-wind.  All this has cost the company
money and is likely to continue to do so, under the circumstances.

If the mine is of stout heart, and persists in refusing to be - killed by its greedy
and expectant owners, it may pay its way through the numerous changes of plant, the
many stages of additions, the final demolition of its parts above ground, and the
expense of re-building them. It may even stand having the particular mill, under
the disadvantages of which it has to labour, erected upon it, from motives of false
economy, its first cost being considered rather than its adaptability to the require-
ments of the mine. In this I do not refer to any one mine in particular, but to the
history of many mines, and, judging from the past, history which is still likely to
repeat itself. And the cause of this,—well in most instances, the cause may be found

" in the fact that the mine is not governed by a set of men who understand its require-
ments,

Its management, individually, in their own particular lines of trade or profession,
may be the smartest and most successful men in the country. Too often their mining
energy is displayed in attemptitg to kill the goose which they expect to lay for them
the golden egg,—by squeezing it. ~Yet it is hard to make them believe this. They
have put their hands in their pockets and put up their money for a  plant,” too often
saying in their minds, like the old maid who was praying for a husband, *““any old
thing ” willdo. They have also given instructions to put np a ** plant ” and hurry
along the gold. Nor is it always the fault of the owners—msznagers have been known
to be as premature in their hurry fora *“ plant,” as owners for their returns. How-
ever, the results have the same drawbacks in each case.

Meanwhile, let us take a look at the conditions below-ground. If it is a new minc,
we too often see a single shaft down a few feet, generally far enough to get enough solid
rock to drive a tunnel on the load or belt, which may be showing considerable gold.
We may also find that the lode has been exposed in a few places on the surface for a hun-
dred feet or so. Perhaps a tunnel has been driven both ways from the shaft trom
twenty to one hundred feet on the lode. As likely as not, if the shaft is deep enough,
you will find a drill already following up the men working in the face of the tunnel,
perhaps close against them, taking out a stope. It is of no consequence that they are
in each other’s way : there must be some quartz on hand when the new plant is ready
for it and the *‘ plant ” must start on time no matter what may happen afterward.

Every one connected with the property (who is not obliged to go below too often)
is happy.  Things are being pushed, a big crowd working, and the manager is able
from day to day to plan his construction work so that none of the carpenters are idle.
He has not had time to get out, study, and correct his plans before the construction
work was started, but he must have a place for his machinery when it arrives.

The Jirectors, if they visit the place at all, see every thing on the hum ; even see
the miners who are driving the tunnel and sinking the shaft hurrying on deck along
with the stopers to avoid the shots the stopers have just set off. But presidents and
directors are seldom supposed to know anything about this, they are satisfied,—
** things are humming.”  And if the mine is fortunate enough to hold out, they are in
a fair way to keep things humming rather than paying. With great luck—and expense
—they manage to keep things working along this way for a couple of years or so.

Yes, *‘it is paying,” and they are congratulating themselves ; they always * knew
that it would pay.” They have made considerable additions to the plant, which was
a little overtaxed ; and the fuel bill is rather heavy for the amount of work accom-
plished. The strike of gold is found to be working away from the main shait ; it did
not remain where first found. But the hoister and pump are, unfortunately, not
endowed with the same power of apparent locomotion that has taken possession of the
strike—they are left behind.  After spending some three or four thousand dollars more
to patch up the plant, it is finally considered inadequate, and a new one is decided
upon and erected. :

With the first plant it was costing four dollars-a ton for minirg and milling, and
twenty-five thousand tons of ore have been crushed. With the improved plant,
installed in a rush in order to avoid keeping the mine closed down any longer than
the time set by the management, who have failed to profit by their previous experi-
ence, it is found that the cost has been reduced by one-half. ~ But the plant, put in
under these conditions, is yet far from perfect. )

What better appeal than this can we make for a more systematic method of
mining ? In this supposed case, (instances of which are not confined to this Province
alone, or to this Dominion, for we can find them all over this continent, particularly
in some of the Southern States*) we can see the great saving which would have been
effected had the last plant been adopted on the first instance. If with this hastily
constructed plant, the cost was reduced from four to two dollars per ton, the saving
on the first lot of ore mentioned would have amounted to over fifty thousand dollars.

*See Gold Mining in the Southern Appalachian States.

Vol. XXV Trans. JAmer, inst. of M.
E., also, pages 1024 and 1025 same vol.

Had that property been properly developed before any plant was erected, when the
time came to work the mine the proper machinery could have been put in and located
at the proper place, thereby, also, saving the cost of the first plant.

This is but one of the many cases which could be brought to illustrate the
necessity of thoroughly developing and understanding a property before attempting
to equip it.  Unfortnately, many blunders in this line do not result so favourably as
in the case which I have supposed, which I am sure you will not for a moment. think
is an overdrawn one. Nor would I have it supposed for a moment that I intended it
as an illustration of an average case in mining,—I simply maintain that it does
happen, and.that too often; and many good properties, to-day closed down, are
without doubt, idle owing to a similar occurrence.

MR. CHAIRMAN—Ilistened withgreat pleasureto the paper which Mr. Andrews
read in Montreal. What he has added to-day I think is pretty much the experience
of most of us having to do with joint stock companies. As a rule When persons
purchase a property they imagine they have a mine and that all that must be done is
to get out the ore, but 2 mine has to be constructed quite as much as a cotton factory.
It requires time a money and very few of our gold mines that I know of have started
in with either one or the other. "The prospectors have had to develop and equip
mines out of their own earnings which means a hand to mouth policy and a starvatior
one at that. It has already been a question of expediency and as Mr. Andrews
stated, ‘“any old thing will do,” the result being that very few of our mines are
really properly equipped. The great advantages of starting with sufficient capital
and with the investors understanding the clear conditions of the case are that the
property can be properly prospected before any permanent work is done and when
the shaft is put down it is in its proper place.

MR. LIBBEY—I would like to say a few words perhaps in criticism and some-
what in friendly advice too. In my experience around the Province I found that
men built mills almost as soon as they discovered boulders. We all know the gold
mill. Tt has a long slanting roof on one -side and is generally placed at an incon-
venient distance from the shaft. The mine I am working is a conspicuous example
of the lack of common sense in the placing of the mill, which is flat on the ground,
without a foundation under it. If the man who built that mill had exercised the
same amount of common sense as he would in any other business he would have
placed it over the main shaft, instead of fifty feet away. This is not an isolated case.
With the exception of the mill at th o Lincoln mine at Chester basin our new one is
the only one I have seen placed over the shaft. Qur new mill takes the ore from

two leads. Some of the old gold miners said that it would be impossible to run two
leads at the one shaft, but we are doing it. All these things conduce to cheap
working.

MR. ANDREWS—We may find circumstances under which it would be impos-
sible to place the mill at the deck head. Sometimes there is a lack of water, and
again, if the lozation is low you can’t get rid of the sand without putting in an
elevator.

MR. LIBBEY—I can pump water with a steam pump cheaper than they can
haul the ore with an ox and one man to drive it.

Mr. FrASER,--I think that Mr. Libbey has thrown out a very practical sugges-
tion in regard to putting the mill close to the shaft. While people may think it does
not cost much to haul ore half a mile, if accounts were kept properly, it would be
found that there was considerable wear and tear. Ol course there is one thing to be
considered in putting the mill at the head of the shaft, you must know that you have
enough ore to last for a considerable time, and in some cases it may be better to
select a place for the mill a little distance away from the shaft. I think it does not

make much difference what the buisness is you will find the directors want dividends.

When I started in business it was with the suggestive name
making iron and steel for a living. (Laughter.)

MR. WILLIS—I know two or three instances in which Mr. Libbey’s idea was
carried out. At Oxford sixteen years ago the ore was hoisted to the top floor, also
at the Parker Donglas mine and at another mine in Oldham.

MR. SAUNDERS —I have noticed in other countries failures in gold mining have
occurred from too much haste ‘o get out gold on the start. I believe that the first
point is to raise money enough to open yonr mine, then your mine will guarantee
further capilal for putting in plant.

MR. HAMPSON—My opinion is that a sm=1l good development plant should be
erected at first in place of the large plants we usually see. I have seen plant which
originally cost $82,000 standing idle for lack of material. It would be far better if
the miners found out what they had underground before erecting such a costly plant.
You can always carry water cheaper than you can carry ore, and I think Mr. Libbey
is right to have the mill as close to the shaft as possible.

‘¢ steel and forge,”

Delegates to the Federated Institute.

The following were elected delegates to the Federated Canadian Mining

Institute :—
Major R. G. Leckie, Torbrook.
R. H. Brown, Sydney Mines. .
John Hardman, Sc.B., M.E., Montreal.
Charles Fergie, M.E., Westville.
The meeting then adjourned.

Afternoon Session.

The members reassembled at three o’clock, the President in the chair.

The following papers, reproduced elsewhere in this month’s REVIEW, were
read :—

*“ The Gold Bearing Tailings of Nova Scotia,” by Mr. F. H. Mason, F.C.S.,
Halifax.

‘“ A Review of the Commission on Mine Fires in Pictou County. N.S.,” by
Henry S. Poole, M.E., A.R.S.M., Stellarton.
¢“ The Mechanics of Mining,” by D. W. Robb, M.E., Amherst.
* Mines and Mine Management,” by Robt. Archibald, C.M.E., Joggins, N.S.
The meeting adjourned at half-past five o’clock.

Annual Dinner.

In the evening about thirty members sat down 1o an excellent dinner in the
Halifax Hotel. The proceeding were entirely informal, only two toasts being given,
viz, ‘the Queen’ and ‘the health of the President,’ both of which were loyally
honored.  Thereafter the evening was enjoyably spent, a number of excellent songs
and instrumental selections being given. An amusing feature of the programme was
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the lo'pical song by Mr. Emie Wylde, containing the following verses relating to the
Bill of the Canadian Socicty of Civil Engineers, and entitled :

COIN rE SWEET ByB-AND.Bve

‘There's a certain affair the C. S, of C, 1,
May it roazt in the sweet bye-and-bye,
They were after our dollags through a loeal M. I,
And they 'l wait il the sweet bye-and;bye:
Theit recent bold effort to gobhle us in
And make us alt C.E's. was rather too thin,
1 tell you they never will survey orr tin,
Neither now, nor the sweet bye-and-bye !

And if they attempt to persist in therr game,
Some day in the sweet bye and bye,

The G Loof M E. will attendto the same,
You bet, in the sweet bye-and-liye !

I just wonder how things would look m this light,

1 we bronght in a Bill o absorh them outright,

And arranged an exam, that wonld koock them aut quite,
Would they hick —in the sweet bye and hye ?

With all due respeet to our Government here,
Both now and the sweet bye anet bye,

We hambly suggest that they don't load an ear
To such schemes in the sweet bye and-bye:

For although a C. 1% s all aight, we adinit,

Andin phnning a sewer may ke qaite 4 hit,

That his knowledge of mining is cettunly rnet
He will know o the sweed bye amd hve.

British Columbia Association of Mining
€nginggrs.

—

Elect Officers at their Annual Meating and Desire Federation with the
Canadian Mining Institute.

The adjourned annual general meeting of the members of toe Butish Columbia
Association of Miuing Engineers was held wi the 1L 1 Vaneouver, Vacouver, on
saturday, t3th instant.  There was a large attendmee. Mo . I, Bledsoe, of
Albemi, in the absence of the Prestdent, being called to the ebair.  After the tans-
action of rontine bismss the folluwang utheers were dhoeed Jor the ensung year o=

I esident
Mr, 8. M. Robins {(New Vancouver C. M. & Land Co,) Nanaimo.
Vace-Presiident :
AT Holdich ¢21alt Mines, Ll ) Nedson,
Seeretary .
G. F. Moncton, F.G.8., Vancouver.
Treasurer -
Col. T, L. Tracey, Vancouver.
Conncil .
Howard West, ALR.SOM., New Denver.,
AL Colqubonn, M. L., Vancouaver.
R. €. Camphedl Johnston, Slocan Lake,
W, AL Carldyle, MUE., Victoria
W. AL MceGregor, Nanaimo,
L. . Warner, M.E,, Quesnelle Forks,
Johm B, Hobson, MK, Quesnetle Forks,
T FL Bledsoe, Alberni.
A large aumber of new wembers, associates and students were elected,
An imporiant resolution was moved by A. J. Colquhounand carried unanimously
10 the effect that the Governmient he requested 10 open a mining record office for
Burrard clectorial district at Vancoiver, to be bounded nosthward by a line to be
selected by the Government, for which the north side of Queen Charlolte Sound was
suggested. A strong fecling in favor of afisiavion to the Federated Canadian® Mining
Institute was shown, at having been proposed by the lanter bdy.  New Denver was
decided ugmn as the next place of meeting, on or about Juae st The Association
has now 05 members and is in a highly Qourishing condition

MINING NOTES.

{FroM Ok Owx CoRRESPONDENTS.)

Nova Scotia.

The month of Febraasy, during which our shores are generally ice-Yonnd, has
been quite an excention this year, the weather being fine and apen and temperatare
trgher than for many vears,  Asa consequence there has been httle tandeance 10
surface work amid slupping his been an easy matter. The Domimon Coal Company
shupped 25,000 tans S Lowisleg which s fally vinicating ns claim to be con-
sidered & winter port, Do far the regularity of the shipments has enabled all the
mines to keep going on narrow work without bauking and in the interests of all con.

cerned it is to be devoutly hoped that the last has been seen of this wasteful and
costly system

Unfortunately the General Mining Association are not yet in a position i fulluw
suit and they are busy piling up their usual winter's heap, but it is not likely that s
will continue for long as nothing stands in the way of hoisting all the_coal they
requive during the shipping season except a re-arrangement of their gear. We nnder.
stand it is their imtention to bank 50,000 tons, about the same as last year,

Rumours as to the closing of Victoria Mire are again ripe but probibilities seem
to point the other way as instructions have been given to commence banking coal on
the 15t March and to continue for two months. “I'his does not indicate any dispusition
on the part of the Company to depart from their recent decision not to bank, but &
understood to be a concession to the men who suffered so uuch last season in con
sequence of the break-down of the pumping appliances.  As this is the only cop
with which the Company can face the competition of their powerful neighbours ~The
G.MLAL —in certain markets where the Sydney Mines Coal is always asked fur, w,
can hardly imagine that they will take the extreme course predicted and tamel)
surrender these markets,

Praspectors are preparing for a busy season as svon as the winter breaks upin
the back-lands where recent discoveries and the proving of the Mallens scam have
given quite an impetus o this class of work.  Pressure has been brought to beagon
the Provincial Government to purchase a Diamond drill and hire it out on reasonable
tenms to those who hold licenses to searche  1tis thought this witl be done shouty,

The attitude 'of the N. 8. Government on the tarifi question is the topic of the
hour which effectually dwarfs al) others in interest for the coal miring community of
this Province,  The decision of the Republican Committee to support a 73¢. duy
comes as o surpeise except to those who were fatnous enongh to believe tha z
nation proverbial for *‘cuteness ' were going to admit us free to 2 market which
consumes 6,000,000 tons of bituminous coal a year in exchange for a roving comuus-
ston over one that consumes less than 1,000,000 tons of soft Canadian Coal and
alrealy naports all its requirements of hard coal from the States.  We are as ansious
as anyoae to see Nova Scatia coal capture the New England market and are satisfiod
that on its merits, and having regard 1o the geographical position of the mines, itis
the natural market but as long as consumers are conlent to pay a tax in ordert to en.
rich the producers of theie own country and appear to be indiflerent as to the amount,
the vapture seems rather remote.  Instead of preaching reciprocity it would be better
to practice retaliation.

The success which has attended the use of Cape Breton coal at the works of the
Light and [Heat Co., Halifax, augurs well for future shipments of culm to the States,
even un-ler the non-prohibitive duty of 30c.  Most eacellent coke has heen produced
and when the wholesof the plant §s in - operation the valuable bi-products will be re-
covercd  This will prelude the inauguration of Mr. 11, M. Whitney's giganue gas
scheme in the State of Massachusetts,

A ng the practical coal nuning men the subject of explosivesis exciting a grent
deal of utentien just now, especially since the last Explosives Act was passed in
Grear Britain.  ‘This gives arhitrary power to the Secretary of State to eachude what
ever explosives he thinks fit from a gascous mine.  [tis evident that the trend of
public and scientific opinion isin the direction of the total abolition of explosives
from wines and although it may take a few years to effect this there is litle doutn
that it walt come.  Meanwhile *to be forewarned is to be fore armed ” and every
step voluntarily taken in that direction is a commendable one.  Safety must be the
first and last consideration.

Rossland District,

There has been considerable talk of various deals within the last month and it
appears that the Rossland district is becoming very popalar with the capitalists ;
especially English capitalists who now hold options an several of the well hnown
propesties.  The Le Roi is under bond for a figure somewhere in the neighbothood
of $4,000,000. An option was held on the Monita by James F. Warduer fora.
Mantreal syndicate but was allowed to lapse.  Thers is another deal pending on the
S-]l'lll..‘ property and whether this sale will go through ot not the next thirty days will
show,

The Monita has a very fine showing of shipping ore.

The rich War Eagle
chute has been stoped out close to the Maonita line.

‘There is an option on the Jumbo to ran until April 148,
$50%,000  “The Jumbo is not shipping at present as no ore is taken out except that
which is broken in the development work. A winze s now being sunk from e
upper level and in this winze the ore is changing from a siliceous to a very basic one.
However, siliceous ore has been found right from the surface as has the basic ore, s
there 15 nothing pecubar in this change of character.

The purchase priceis

The Commander and Gertrude are under bond 61l Apoil 1st, the purchase price
being $250.000 and $125.000 respectively.  The Commander has a compressor and
machinery plant and has sunk something over two hundred feet with a very favoralie
showing of ore in several places. The Gertrude has not been so extensively developd
but is in a very good neighorhoud,

The White Bear, an extension of the Black Bear, through which the Le Roiled
15 sapposed to run, has a very fine showing of ore at the bottom of the shaft at a dipid
of one hundred feet,  There is a steam hoist at the shaft and two steam drills are
being worked cross-cutting the vein.

The big forty drill compressor of the Le Roi has finally been built and pet
together 5 and on the 23rd February the great Ay wheel revolved for the fist time
amiist the blowing of the whistles. It is a very fine picce of machinery bwit by the
Rand Deill Co.” Canadian.  The compressor valves are opened ane closel
mechanscally, thus ensunng aie at atmospheric pressure. The engine is a ¢ aposnd
Cotliss. The pdant as situated on Black Bear ground somewhere about one 11.ousand
feet from the Le Rot shaft, and a tunnel is being driven from a point somew b (e next
the plani to meet thisshaft.  The compressor is not cunning any drills at jnesent 3
several pipe connections have yet ta be made,
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Several towns of West Kootenay, grown weary of the paternal government apron
strings have applied for incorporation as cities. Here-to-fore Kaslo alone possessed
a mayor. Nelson and Rossland will now have this pleasure. The system of gprivate
and partial sabscription, together with a lift from the Provincial Government, keeps
places like Sandon in fairly preseutable condition. But in no town in the District is
the sanitation of much account. A heavy freshet from Cody Creek would very
effectually scour out this latter town, which is another victim of townsite troubles.

During the first two months of this year the output of cre and matte from West
Kootenay amounted in value to $1,410,913.

The mines shipped 4570 tons of ore worth $301,452, and 631 tons of copper
matte worth $261,401, a total value of $562,853 during February, by port of Nelson.
The value of January shipments was $675,506 by Port of Nelson, and $172,554 by
Port of Revelstoke. At present the ore of the Slocan goes out by way of Kaslo,
Kootenay Lake and the Nelson & Fort Shephard railway or by way of Nakusp and

the main C. . R. at Revelstoke.  Approximately two to one in favour of the
former route.

A discovery of metallic tin in granite is reported from the Nelson Division. This
is prospector’s testimony. The tin was a fact, where it came from remains to be
proved, but the story appears probable enough.

The Exchange group has again been transferred by R. Campbell Johnston, to
Sir James A. Grant. Cabins were built upon this group of claims last fall and some
shaft sinking done. The Exchange bas shipped a {ew tuns of ore.

Many deals are mentioned in the papers. Several of them however fail to show
up in the records, and so have not materialized.

The Arlington is again to be operated. This time probably as a joint stock
company, in which Frank Watson of Rossland is interested. This property 1s six
miles up Springer Creek, two miles N.W. of the Two Friends, two miles east of the
Howard fraction group, and half a mile east of the Lilly-B. recently taken over
principally by Evans Coleman and Evans of Vancouver, who are heavily interested in
Slocan Lake properties.

A grand rush for the joint stocking of companies is taking place, in order to
forestall limiting legislation, no less than 15 Vancouver companies being formed in
one week in the latter part of February. Many of these have properties as fanciful
as their names.  They will relieve these people of cash, to whom money is useless.
One good feature of the Slocan news papers is their conservativeness. There may be
a radiant hue on:e in a while, but most of the statements are fairly true. There is
not the weary repstition ot ““strikes ” of ore in these papers. The Slocan ore has
been struck and has stayed with us.

The rate at which professiohal men are coming into the country fully bears out
the fact of over crowded professions.  Doctors and lawyers are in on the ““ ground
floor ” huping to earn a living and to speculate for a fortune.  Hotels are crowded,
they are by far the most numerous of any institutions, yet there are not enough.
Nearly every place licensed to sell liquor has sleeping rooms for a good many people.
The rates are not high for 2 mining country, usually $2,00 a day.

The Payne mine is making a high record of late, even excelling the Slocan Star
in shipments.  This is no fault of the latter mine, in which, by the way, there was a
big cave-in the other day, above level No. 3. There is pleniy of ore, but the mill
and water capacities limit the daily output of concentrates.

The Hon. the late Minister of Financze is reported to have bought heavily in the
Reco stock.  This stock is held at $1.35, par value being $1 one million shares. A
$100,000 dividlend was declared recently. The mass of the stock is still held by
Messrs. Harris, Kelly aud the Whartons.

Campbell & McRae, brokers of Rossland, will probably put in an office at Slocan
city this seascn, and become identified with Springer and Lemon Creek properties.
There is a rush to this part of the country, and the usual towa site tangle.

The charter mongers, water right sharks, and robbers generally, are being
watched down at Victoria this session. One can hardly cut a stick in some parts
now without an injunction being out against one. And they say down at the Coast,
‘“we mustn’t frighten capital away ” and su obey the scriptural mandate ““ to him
that hath (capital) shall be given ” even half of this province.

Slocan City, 15th March, 1897. J. C.G.

New Denver.

A general feeling of relief passed over every one here when it was known that
the United States” Alien Labor Bill had made its final exit from the stage of politics
at the instance of Mr. Cleveland. It ha‘l been a serious bone of contention among
mining men in the Kootenay from the date of its inception, and, generally speaking,
the advocates of retaliation found themselves in the minority, However, since the
burial, people have other and more congenial subjects to converse upon, and it is to
be hoped that its silly provisions and the motives which prompted them, will be
speedily forgotten amid the cosmopolitan character of everyday lite in the West.

One of the troublesome things which almost all in the Kooteaay have to con-
tend with more or Isss, is the question of lawful right to town lots. Hardly a single
town-site is free from difficulties in regard to absolute title ; first one and then another
lays claim to the land, until the original ownership is entirely lost in the maze of con-
flicting interests. Such a state of affairs does much, of course, to retard settlement
in the regions so affected, and respective claimants would in many cases show more
foresight and business ability by compromising matters among themselves, instead of
having recourse to tedious court proceedings, which I suppose in the long run may
prove very effective, but are very often delayed until there is no further occasion for
dispute. The Sandon trouble appears to have reached an acute stage, and pending
final settlement in the matter, zach individual is appropriating the right to such town
lots as may suit his fancy.

Slocan City, although not quite in the same predicament, has yet been hampered in
its growth by the unbusiness-like methods adopted by the owners of th: town-site.

Their want of discernment in the first instance led to the establishuent of a rival
own within half a mile of them, aud at the present time lots ore held at a figure so
ridiculously out of all proportion to their value that it is bound to exert a most potent
influence in the wrong direction on the future of the place.

Matters pertaining to legislation move only by degrees, but it is tolerably certair.
that something will be done, and that almost immediately, to check the ghsurd over-
capitalization of stock companies in the Province. Company promuters die hgrd, and
while Rossland appears to have reached its zenith in thlslrespe(.:l, the Slopan is as yet
in its infancy and offers an unsurpassed field tor the manipulating operations of these
gentry. The excuse that the claims require from thiny to ffty thousand
dollars expended on them before they can be expected to ship, is mapphcable.here,
because many,if not the majority,of claims that ever turn out to Le worth anything at
all, pay almost direct from the grass roots. The Slocan, unlike Trail Creek, is quite
capable of getting along without the existence of stock companies, and it wopld
certainly be better in the end to do so, than open the way to unscrupulous trading
on its reputation. .

We heartily endorse in this section any restrictive measures the Government may
be pleased to consider in this matter, as the talk about retarding the development of
the country by these means is sheer nonsense when applied to the silver producing
districts.

The sum total of shipments continues to increase, as would naturally be expected
with the Noble Five concentrator running to its full capacity. The Payne is worthily
upholding its reputation of the last few months, and I can state authoritively that
the owners recently refused an offer of a million dollars for the property, stating that
it was not for sale.

While so much talking is being done regarding the erection of a smelter and
refiner at Vancouver, private parties are not overlooking the possibilities of a paying
concern of that kind being operated somewhere in the Slocan itself ; and it is stated
that on account of its central location and admirable natural advantages, Ne'w Denver
will probably be the spot selected. We shall be very pleased to see Vancouver
blossom in the garb of a smeiting centre, but we cannot afford to wait until the mines
are worked out for them to come to our rescue. A lead furnace is being added to
the smelter at Trail, which will undoubtedly capture a large portion of the Slocan
output. It is rumored also that the establishment at Pilot Bay will in all probability
soon be re-started. Let us hope so, it has been idle long enough, while thousands of
tons of ore have been leaving the country for treatment.  The more the merrier, says.
everyone here in regard to smelters.

The astonishing developments and continued shipments from the Payne have
almost succeeded for the moment in relegating the famous Slocan Star to second
place ; yet this great mine is as active as ever. The concentrator is working to per-
fection with the limited water available, although it is claimed that a considerable
value is still Tost in the tailings, which one would judge could be readily obviated by
the introduction of more jigs. The immense size of the lead shows no diminuation, as
is evidenced Ly the fact that a recent cave-in afforded 130 tons of clean ore and
probably 300 tons more suitable for the mill. Another $50,0co dividend is an-
nounced 1o be paid at the end of the month, and with a plentiful water supply to run
the concentrator, this wtll be further augnmented at intervals during the year.

The Two Friends will declare a two and a-half per cent dividend on March 31st.
Consilering that this claim was bonded less than a year ago and that it was the
merest prospect at the time, it speaks well for the care excrcised in ils management
and the richness of the property.

The Rambler, in entering the list of dividend-payers, announces a disbursement
of $20,000 to the fortunate shareholders some time this month. The condition of
the mine would indicate a continuance on rhese same lines, which will do much for
the other claims in that neighborhood.

The Arlington, famous for its native silver, is again to the fore and wili be
worked on very liberal lines.  Since Mr. Finch relinquished the bond last October,
steady development has been going on and now a Spokane company intend to intro-
duce the requisite machinery and work it systematically, While very uncertain, it is
likely to prove a veritable vonanza in tife end.

Snow-slides and waggon-roads seem to be the order of the day at the present
time. The tormer have not reach.d what may be termed their very busy season, but
come down in a desultory sort of way at intervals, just to impress one with the
unpleasant thought that they may be expected at any time. A little warmer weather
and rawhiding will'have to be discontinued from the mines situated low down, and
the output will suffer correspondingly. It is to be hoped that mail facilities will not
be interfered with to any great extent on account of slides, although it is too much to
expect complete immunity from snch occurrences at this tin.e of year.

The Goverment will have their hands full attending to all the requests for
waggon-roads from this section, but substantial aid has already heen promised towards
the construction of one up Four-mile to tap the many rich properties in that vicinity,
notably, the Fisher Maiden and Thompson group ; and it is probable that the claim
owners on Springer Creek will be similarly favored ; buf what is most urgently
needed and what the people of the Slocan are determined tc have is a connecting
link in addition to the railway, between the two great divisions, the Sandon and
Lake districts.

DPetitions are now being circulated among the inhabitants praying for Govern-
ment assistance in this matter, and considering the utility of such a road and the fact
that private subscriptions to a considerable amount have already been collected, there
can be nothing unreasonable in their demand.

Mr. Bostock was here a short while before returning to Ottawa, and became duly
impressed with the needs and requirements of the district. He is looked upon as the
right man in the right place and so far has done for his constituency all that could be
expected since his return to Parliament.

The honding of the California for over $60,000, referred to last month, was
declared off at the last moment on account of disagreement among the owners, so
that each retain the'r original interest,
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Two days after the machinery was started, or in other words, on February 25th
the Le Roi directors declared another dividend of $25,000.

The Centre Star tunnel is now over fifteen hundred feet long and is in very good
ore near the Le Roi line. Connection will probably be made with the Le Roi. In
fact such a connection should be compulsory, facilitating as it would the escape of
miners in either mine in case of accident and at the same time materially assisting the
ventilation. This tunnel at the face gains a depth of about 225 feet and runs about
east and west. A cross-country tunnel has been driven from this main tunnel in a
northerly direction and several ore bodies were encountered. On the largest of these
north veins drifts were run both east and west and now a tunnel has heen started
from the surface to make connection with this east drift which will give the mine
another working tunnel in Centre Star Gulch.

The Centre Star will probably never ship any ore from the camp and for the
following reasons : the mine isa fine property and has several very large chutes of ures
of different character.  Some of this ore is very high grade ; some isvery low grade ;
some of it is very siliceous and some of it is very basic 3 some of it runs very high in
copper and some of it runs very high in iron. Then again there is considerable
calcium in the ore both as calcite and as a silicate. Now, all this goes to show, that
the mine can produce a smelting mixture and it has always been the plan of the
company to do its own smelting. Consequently no stoptng has heen done, all work
being purely exploitation so that the large ore bodies when called upon will be able
to produce steadily.  The owners being men of ample means can afford to do this
development work and large amount of dead work without looking for immediate
returns ; but if their expectations are realized so that ore can be smelted the Centre
Star is destined to be a great and wealthy mine ; as by building their own smelter
the owners will have no freight and treatment charges to pay ; they will be able to
make the Ligh grade stuff help out the low grade and @ice versa ; and the cost of treat-
ment will probably not amount to more than three or four dollars. This with an
output of 800 tons a day would mean a bonanza. Manager Durant expects to begin
sinking a shaft very soon. This shaft will be put down five hundred feet.

The Deer Park aflter sinking one hundred feet and cross-cutting in a large Lody
of pay ore suspended active development in order to thoroughly timber the shaft and
instali the hoisting plant. This work now being finished active development is ready
to begin again and we should hear good news of the Deer Park hefore very long.

By far the most inportant discovery ever made in the camp was the result of the
test on the low grade siliceous ore of the Le Roi. This cre contains a small per-
centage of iron and copper sulphides, the gaugue being a silicate of iron, alumina,
magnesia and calcium with some free silica or quartz. Being too low in grade 1o
ship, ten and one half tons were taken to the O. K. mill on March 5th to be treated
for concentration. The ore was supposed to run $10, but a little sorting was evi-
dently done in wmaking up the load, for the mill samples taken from the feeders
showed a value of $16.00. A thorough clean-up was made of the battery and plates,
the rock was stamped and run over the plates before going to the vanners. The con-
centrates looked well and the tailings seemed fairly clean for such a brittle ore as
pyrrhotite, but to the surprise of everybady, the plates began to frost and when at
the end of the run a clean-up was made it was found that $6.40 per ton had been
caught by amalgamation. This was truly remarkable as no one had dreamed of there
being free milling gold in the rock and it will be difficult to aver-estimate the import-
ance of suce a discovery. The degree of concentration was six into one and the
concentrates assayed 1°'08 oz. gold, 298 oz. silver and 2°'5 per cent copper, or a total
value of about $25.00 per ton at smelter prices. There were $45.00 lost in the
tailings or about $4,50 per ton of ore crushed. Even at this rate there opens up
enormous possibilities for the camp as there are thousands of tons of such are here ;
but the test was made imperfectly for it takes a good millman and amalagmator to
get a high extraction out of such heavy stuff in which the goll is very fine ; and in
this test the vanners were much over-loaded showing that en stamps were too many.
The Le Roi people intended making another test very soon on a a lot of one hundred
tons.  This with the knowledge gained from the first test will prove conclusively
exactly what can be done. The Le Roi already has 10,000 tons of this ore on its
dump while the War Eagle has large quantities as well as the Centre Star, Monte
Cristo, St. Elmo, Deer Park, and so on, by the dozen. All of this rock has hereto-
fore been rejected as too low in value to pay for treatment, but now that we know it
can be milled the possibilities of the camp are wide indeed.

The bill for the incorporation of Rossland has been passed, and provides that
voters in all matters must be British subjects and for the first election, must have
resided here at least three months. C. O. La Londe has been nominated for mayor.
The exclusion of Americans from voting on municipal affairs seems hardly fair con-
sidering the large amount of property which they hold in and about town, still the
Canadians can not be blamed for such a slight evidence of retaliation after the far
from neighborly spirit evinced by the United States.

The Nest Egg has started work again and this time with air drills,

s The com-
pressor arrived a short time ago and was lately put in place.

The I X L is continuing its cross cut tunnel. A pipe was lately laid from the
O. K. compressor and now with two drills in the face rapid progress’is being made.
A shipment was made from the first vein cut and it is expected that the smelter re-
turns will be above shipping value. : :

. The Coppér Queen, an extension of the Mavﬂoﬁcr, has been bonded by the
Eastern Mining Syndicate who are now: sinking d shaft on the property under the.
direction of Mr. Fred Oliver, superintendent of the Monte Cristo and Mayflower.,

The showing ie good and very promising assays have been returned, the values lying
mostly in silver and lead. )

»Thg reglon around Sophie Mt, ‘has litely been coming’ tg the front. ~ This dis-
trict' is ebout one mile this side of thesoundary liné arid from dight to ter miles from
Rossland on Big Sheep Creek. Up to within the tast few months no work had been’
done there. The best known claims{are the Vietory and the Triumph with 2 fraction
between. This group is now owned and being developed by the Victory-Triumph
Co. A shaft has been sunk on one of the claims and a drift tunnel is being driven-
on the other. The surface showing is very large and strong on the principal ledge,
which may be traced over a thousand feet on the outcrop. The values lie principally

in copper and silver. There is a =ross ledge to this which carries no silver whatever
the values being in gold and copper. The property is looking promising and if the
ore can be concentrated will prove a rich property.

The Morning Star is ready to begin operations again which were suspended some
time ago, because of the inflow of surface water. A shaft has been sunk 100 ft. and
cross cut at the hottom with a handsome showing of ore though of low grade. This
property has a very large ore body which is siliceous and otherwise similar to the Le
Roi rock that was milled. If this proves to be a milling and concentrating pro-
position we will have another large mine in camp.

The Iron Horse has an air pipe from the Kootenay compressor and is running
two drills and a hoist, The shaft is still sinking.

The Great Western has a force of men at work sinking on a large showing of low
grade rock.

The Palg Alto is installing a pumping plant and as soon as the shaft is pumped
out work will be resumed. Some very nice ore was exposed before work was
suspended some two months ago.—G. O.

Boundary Creek.

The steam hoist recently purchased frcm the Jenckes Machine Co. Has been
installed at the Jewel, the shaft on which is now down over 1co feet. A Deane
pump is being put in.

The Mother Lode tunnel is now in a little over 200 feet in good ore.

The Republic Mining Co. have started work again under the management of W.

T. Smith. The work will be confined, until spring opens, to the Last Chance, the
shaft on which will be continued to 100 feet.

L]
A working bond has been given on the Ruby’ for $12,000 to a Mr. Elliott of
Ellensburg, Wash. It is an undeveloped deposit of copper pyrites.

A considerable quantity of coarse native silver is being encountered in the adit
and the Boundary Creek M. & M. Co. are driving on the “* D. A.” vein.

The block of stock which the Brandon & Golden Crown Co. have put on the

market is Deing rapidly taken up at 10 cents. Work will be started and vigorously
pushed directly Spring opens.

At Camp McKinney a 4-drill compressor plant is being put in by the Cariboo
M., M. & S. Co. It was manufactured by thz Canadian Rand Drill Co. The ore
they are now milling is rather richer in sulphurets than formerly, the concentrates
being about 4 per cent.

At Fairview on the Morning Star the water has been taken out of the shafts and

drifts, pending an examination by Messrs. Towers and Kendall, who it is said are
representatives of the London and B. C. Gold Fields Co.

Waork is proceeding regularly on the  Joe Dandy’ with 25 men.

We have received a prospectus of the International Co-operative Mining Co. of
Portland, Oregon. capitalization $10,000,000, par valve of shares $2,50, and shares
sold only at par.

Itis really worth the price of a small block of their stock just to read all the
remarkable things they are going to do. They are so elaborately explicit too in
explaining how and when and where the dividends are to be paid, that the pleasure
of anticipation is something fine. They also give a dessertation on things in general,
including a whole lot of gratuituous information about Rossland and Boundary Creek,
incidentally mentioning the absolute certainty with which you can bank on your ore
getting richer as it goes down. In addition to the prospectus, the company own, so
they say, two extremely promising properties in Boundary Creek, out of which they
probably intend to pay those dividends. Through some oversight no mention was
made of the amount paid for these famous properties, which was, we happen to know ;
$100 for one, and for the other a bond of $100, a few dollars down and the rest in 6
months, A descriptive report of the claims, furnished by an engineer here, after their
purchase, was returned by this company as not being quite in keeping with the
magnificent scale on which they intended to proceed, and the outline of another one
suggested as  sounding better.” Failing in this they were, in the description of their
properties, thrown on their own resources, which are apparently ample,

Greenwood city, 15th March, 1897. : H. A. G.

- L - Slocan District.

At the present time of writing winter still holds the Slocan snow covered. Yet
the summer visitors are pouring in from all over the Dominion, many of them coming
to make their first start in business or prospecting, and many a fine wreck dtifted in here
to repair or sink out of sight. Most of the people now coming in are Canadians.
These come by way of the main C. P. R. to Revelstoke. Revelstoke is the one gate
way from the north into the Slocan. It should become an important place, if the
eternal Townsite squabbles of this West Kootenay District don’t paralyse it

The whole interior branch'system of the C. P. R. joins at Arrow Head on the Arrow
Lakes and passes up the Columbia ‘Valley to Revelstoke. And the C. ‘P. R. system
is reaching out in a most masterly style to capture the trade of Southern West
Kootenay. - Their fine lime of steam boats travel up and down the ‘Colambia and
Arrow ‘Likes, the Kootenay Lake and Slocan Lal ¢, whilst 'over land they have, '
the Arrow Head branch fine from Revelstoke to Atrow Lakes, the Nakusp and”
Slocan taftway from ‘Arrow Lakes to Slocan Lakes and Sandon ; the Kootendy and
Columbia railway from Robson on the Columbia to Nelson on Kootenay' Lake, and
the Slocafi & Koote:iay‘Rive:‘:dilw% from Slocin Lake, south'to Nelson to Robsor.
This latter line will be soon built. Tenders for grading are to be in'by r5th March.

If the same company get hold of the Lardo Trout T.ake county, and- the Crows
Nest Phss tailway; they will be - pretty nearly almighty in this District. Vet the
Northport & Rossland railway taps Rossland from the States. So also does the
Nelson & Fort Shephard reach Nelson from Spokane.
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Rossland people may boast of their gold, but what would they think of a recent
sample from the Lemon Creck countey in which no gold was visible on the exterior,
but which was Jiterally plastered inside and gave returns of over $5,500 to the ton,
It would be good policy to keep our eye on that neighborhood, because in the light
of rent developments it is mote than probable that considerable gold is destined to
be recovered from claims there located,

I'he Canadian Pacific Railway, although not always fully alive to the require.
merts of the disteict, have made a popular move in reducing the freight rates into
the hootenay and also lowering local passenger fares.  ‘That from New Denver to
San 1+n has recently been reduced from 60 cents to 48, and so on,

Athough the winters are by no means severe around Slocan Lake, an unfortunate
pro-prector, nm}led Kerr, wag detained in the mountains through the loss of his boat,
antil hoth of his feet were badly frozen and had to be pactially amputated.  This
aftw 's singularly convincing testimony of the uneapected dangers to which pro-
spectars are exposed,  What' with snow.slides, falls of rack and the other dangers
incutental to the calling, it is by no means all beer and skittles, and farmers in the east
will o well not to envy too much those who nre fortenate enough to make a stake
ueler these disadvantages,

HowaRrp WhsT.

Nelson District,

Notwithstanding that we are now in the middle of March, the snow stiows little
sign +of vanishing. 11 by accident one fine wann day makes a visible difference in the
aspat of the ground, another snowtall will pm\mb{y dash all our hopes of an carly
sprng and leave us as far off any chances of prospecting asever,  And when it snows
down in the valley and on the flat shores o} the lake, we know very well what is
going on in the hills, and can only sit down to corb our impatient spirits with the
best srace we are able to find,

In spite, however, of all the inconveniences attending a British Columbia winter
m the lnlls, an astonishing amount of work is being steadily performed in developing
claums, and evenin staking new ones.  Many of these latter are undoubtedly nothing
but guess work, and it is a little ditlicult to see how tle locator can swear ‘he found
‘mneral in place * under 6 or 8 feet of snow, as the Act requires him to lo ; but it is
}xu;\llllc that some inen possess a happy elasticity of conscience to which their less
avoured fellow men are strangers.

The most important discovery, if such it really proves to be, of the past month,
has been finding metallic tin.  The small shots of)mcl:\l brouglhit to your cotrespon.
dent were without any doubt metallic tin, and the question naturally arises as to their
o, It is right to say that the prospector who bLrought the stuff’ in knew nothing
of s character, but thought it was prolably some compound of sitver and gold or of
mercury and gold as it was so soft, and was immensely astonished when informed it
wantin.  Heclaimed 1o have picked it out of some rotten granite on the surface of
the ground, which is a very probable story, as tin (in the form of #in stone however)
usually is found in such a’matrix, but it does not scem quite casy to explain how it
occurted in the metallicstate.  One quite possible theory is that the tin stone (which
may be in very small quantity; I am waiting for further information) was reduced by
the action of one of the innumerable forest firss so prevalent in this country, as there
is certainly no great difficulty in obtaining the metal from its ore by means of carbon.
accous matter.  Aguin it may be possible that the metal actua{ly exists as such,
though that fact will require very careful investigation before mineralogists will accept
i, the text books being unaninious in saying that tin does not occur in the native
state. In any case it is a most interesting discovery aud, if at all extensive, a very
saluable one.

It may here be added to quell the doubts of scoffers, that the tin was not derived
{rom the common or garden tin can, as there was absolutely no trace of head in it,
though there seened to be slight indications of arsenic.  Your correspondent is most
anxiously awaiting samples ol the rock itsclf, and will certainly refer to the mattes
agnin when anything further is surely known,

The loc:\lit{‘ in which it was found is in the vicinily of the notth fork of the
Salmon, to which district reference was made last month, the name of the camp being
the “ Feency Harrison Camp,” on or close to Erie Mt, A great deal of work has
been done ajl the winter in this district (North Fork) and it will be no cause for
surprise if we hear of very rich finds being made: already there ‘are well defined

‘teports of good placer digeings there in some of the old creek beds now filled up with
gravel and other debris.

Up to the end of February the total exports from  themines of the district
amounted to nearly $1,500,000, which may be considered at least a fair showing for
two months’ work, and may well induce the thoughtful capitaliststo eonsider whether
after all gold 1s the only thing that pays.

The Ainswarth camp is still improving 3 neglected prospects are being neglected
no longer, and the town is once more attracting the attention of capitalists. Without
detracting for & mawment from the good character of other mines, it seews the Dellic
is shewing very marked improvement, whiie the No. 1isshipping a little ore regularly.
Asan mkhlionnl proof of the interest lately awakened in this,one of the oldest camps on
Kootenay Lake, we may say that it is proposed to build a large new hotel there,
possibly in connection with the well known Hot Springs ;3 as the accomimodation now

. provided for travellers and visitors is barely suflicient,

The great event in Nelson itself during the past month has been her incorporation,
the Rill for which received the assent of Licut, Gov, Dewdney on March 4th,
Rossland and Grand Yorks Vicing incorporated also at the same time, The only
noteworthy feature of the discussion in the House on the matter was the earnest but
futile attempt of certain parties to secure the whole of the water that might be
available for supplying the city in the immediate future, the present supply being
totally inadequate, but this very laudable idea of making money casily was not
permitted to become an accomplished fact, although the Provincial Government have
been notorionsly liberal in the grants of land and water that they have made to
people full of promises to build wonderful railroads, etc,

Some propertics on ‘Toad Mt. and the vicinity have clmns:cd hands lately at good
prices ; we may mention the Ruby and Goodenough bonded by the locator G. H.
Andrews to A, Rand for some $10,000 and another grou‘) known as the Delight
group has been bonded by Messrs, MclLeod to F. Mclaughlin forsome $45,000. A
great deal of work has been done on both properties which have been held by the
jocators for some years,

Golden Lode Mining Co.—The Annual Mcc:ingbof the Golden Lode Mining
Company was held on joth instant at IHalifax, when the following report on the
vear’s operrtions was presented and adopted :

“ Your direciors beg to lay before you the third annual repost of the workings
of yonr mine during the year 1896, and also the treasurer's financial statement for
the year 1896, together with recommendations made h{ the manager for the future
workings of the mine. This report, though brief, will, we trust, be sufficient to
cover all points of interest to the shareholders.

¢ During the {ear the mine has been worked continuously and in & most satis-
factory manner. Nothing has happened during that time to interfere with the work,
The plant has given perfect satisfaction in all lpa\niculxus. The men have, with a few
exceptions, all worked for the best interests of the company, and by eonsulting the

the Bay (Lake of the Woods, Ont.) as located by 3 Diamond Dri

under
The water location under which the above lode occurs is the property of t
Barley Gold Mining Co,, Ltd., of Ottawa.
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time book it will be found that they have been the most industrious class of work-
men.  ‘This fact no doubt is due somewhat tu the contidence the men have in the
company’s ability to pay their wages when due.

During the year there has been added to the plant a new hoisting engine, which
cost, set upand ready tu ran, abuat $1,200 ; also a new steam pump and a few other
additions w the way of piping, tools, cables, cars, ore buchets, ete. Dunng the
year there has been wined and milled 376 tons of ore, from which 2,163%4 cunces of
gold e been won, au average of about 335 wunces per tun. Roughly speakng
the toral expenditure for miniag, wmilling, increase of plant and all other charges tor
the year has been $21,640.81, while the receipts from the sale of gold amonnted to
$40,205.59, leaving us a probt un the year's uperation ol $15,049.79, or about 03
per cent. an the entite capital of the company, We are therefore quite con-
tident that this mosr satisfactory showing will be fully appreciated by the share-
holders.

During the year there have been declaved ten monthly dividends of five dollars
each per share.  In November last the directors decided to cease paying dividends,
carrying out the expression of the sharel Wers at the last annnal meetiag, which was
that when the sharcholders had cach recened in dividends the full pay value of thar
shares, monthly dividends should be suspended. By this procedure nnch doult had
been ereated in the minds of sume of the shatcholders, as well as the pubilic,

¢ The conditions now found 1 the mwe are entuely changed.  Instead ot
having a small vein of exceeding rich ore, which in the past has only been muned
small quantities, we have a large vein of ore, yiclding fiom one tu three ounces per
ton.  As a comparison, the pay streah formerly being only 435 teet an depth, while
the top streak was from 12 to 14 feet 3 to-day the two streahs have come together
and, increasing in depth as the work is prosecuted in the casterly direction, we fing
the ore body to be 125 feet indepth,. I order therelore 1o wok the wine in the
future under the new conditions found it will be necessary o change the mode of
operation if the same degree of success s eapected. Tt wiil be necessary to duve a
drift cast from the bottom of the present incline a arstance of abuut 200 feet, and at
each 100 feet 1o lrive upriises about 100 1 123 feet o wbse Lo cary Jdown the mchine
180 feet and drive another level from this point cast, and to connect this level with
the upper one with anather upraise of 100 fect. To du this work at will require
from four to five mont™is and an ontlay of about $5,003  The value of ore to be
won by this un fertaling, Lased wpon the presci guaing of we ore, woukd te atout
$100,000. The manager is contident that if this wanh 15 contnued as outhned,
ticher and Jarger ore bo lies will be found than have yet beea encountered.  He
therefure womghy e wnends he canyag o o s worn W ag the nnes land
down.”

Al the old officers of the company were 1e-clected.
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Canadian Agents Wanted.

A powerful Syndicate which is being formed in London to des)
with mining and other propertics, fnvites apphcation for Agents iy,
Canada who can introduce such business.  Mining Engincer preferred,d
Apply with full particulars and l.ondon and Canadian references;
to J Junner, Secretary, care of Messrs. S. Deacon & Co., Adverusing:
Agents, Leadenhall Street, London, E.C. '
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MINER’S SUNSHINE;

Aund Miners Lamps for Baraing it ‘
MINER'S SUNSHIINE is in appearance like Tallow ory
Hard Wax. Gives 2 Beautiful Light.
Granite Electric Light and Parrafine Wax Candles;

SEND US YOUR ORDERS. WRITE FOR PARTICULARS e
THE LARGEST OIL CONCERN IN THE DOMINION.

AT ANDERSON & CO
. . PATENT AND MINING BROKERS, . .

62 Adelaide St., Fast, Toronto.
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TO INVENTORS AND PATENT OWNERS.

NV ENTORS and Patent owners are hereby Informed that the above Company buy

I and sell &vcmluns of merlt, patented or unpatented, assisting them Inevery way
16 disgnene of Lk slesio the best advantage. 1 the invention is patented theunde
slznm’l witl elther act asbrokers for the sale of sime, or, 17 4 sutliclent inducement

otfered thetn, promote o Company o munuficture the artlcle and put it un thi

market, or, If desired factor it In any other way. Correspandence I8 respectful
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Valuable Mica Mine WANTED—A responsible party @
For Sale buy half interest in White Mid

Mine, situated in Eastern Ontario

Laige percentage of big erystals fit for operating at once.
Particulars from Samuel Smoke,

York Chambers,

Toronto, Ont¥

DIAMOND DRILLS

FOR

PROSPECTING MINEHRATLT T.ANDS.

Most Accurate and Most Economical Prospecting Drill Made.
The Government of the Province of Ontario purchased in August, 1894, a Sullivan Diamond Drill, Capacity, 1500 ft:

The Government of the Province of New Brunswick has just ordered a duplicate of the Ontarlo Drill.
Drills of all capacities, operated by hand or horse power, steam, compressed air or electricity, for sale by

SULLIVAN MACHINERY COMPANY;

54 NORTH CLINTON STREET,

KNIGHT & STONE, N. W. Agents,
Rossland, B.C.,
Spokane, Wash.

Contractors for Prospecting Mineral Lands with the Diamond Drill.

CHICAGO, ILL
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JOSHUA HENDY MACHINE WORKS,

Nos. 88 to 44 Fremont St., San Francisco, Cal.

———MANUFACTURERS OF AND DEALERS IN——

Hydraulic Mining, Quartz
- - & Saw Mill Machinery e

COMPRISING sxmeee

Ore Feeders, Concentrators. Jigs,
Cornish Rolls, Cars, T-Ralls, Water Gates,

““““”““z
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Engines, Boilers, Hoisting Engines,
Compressors, Drills, Hydraulic Elevators,
Water Wheels, Ore Buckets, Hydraulic Giants.

Horse-Power Hoisting Whims,
Sheet Iron and Steel Water Pipe.

Contracts made for supplying and erecting Mining and Milling
Plants for all conditions of use.
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IMPROVED TRIPLE DISCHARGE 2-STAMP MILL. Aydraulle Glant,
“.0“.00000““.0000_0“”““00““00“.0““”.0.0““

WIRE - CLOTH,

ATT, GRADES
FOR MINING PURPOSES.

IDDLES SCREENS, etC.am
MANUFACTURED BY @E@R@E ' ME@DQWS

2““

128 King Street West, Toronto, Ont.
E.LEONARD & SONS, LONDON,ONT.
MONTREAL, QUE. ST. JOHN, N.B.

———MANUFACTURERS OF

Engines ‘and boilers in large varieties.

pay-Send for quotations on any size from 3 H.P. t0 250 H.P. Send for new Catalogue mentioning this paper.
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Fire and Burglar Proof

SAFES!

OF ALL KINDS . .
AND SIZS.

O —O
We make Safes with
Chrome Steel Lining,
a style most useful for
Gold or Silver Mining
Companies. We have

these both new and
second hand in stock.
J. & J. TAYILOR,

TORONTO SAFE WORKS, -

TORONTO.

Chemical axo Assay Apparatus

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO. BATTERSEA, ETC.

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS \

or BECKERS SONS, ROTTERDAM.

Baker & Adamson’s C. P. Acids and Chemicals, Brown’s Portable Assay
Furnace, Hoskin's Gasoline Blowpipes and Furnaces, Dangler
Laboratory Lamp, Microscopes of E. Leitz, Wetzlar,

Kavalier's Bohemian Glassware ; Royal
Berlin and Meissen Porcelain
Platinum Wire, Foil,
Crucibles and Dishes, Swedish and Rhenish Filter Paper.

LYMAN, SONS & COMPANY,

380, 382, 384, and 386 St. Paul Street, MONTREAL

»

REDDAWAY’S PATENT

Specially Adapted for Heavy Drives in Damp or Exposed
Places, in Mines, Saw Mills, Paper and
Pulp Mills, etc.

CHEAPER, LIGHTER, MORE PLIABLE AND
MORE DURABLE THAN DOUBLE LEATHER

W. A. FLEMING, Sole Agent for Canada,

567 8t. Francois Xavier Street, Montreal.
Victoria Chambers, Ottawa.

The Gates Rock aa Ore Breakep

ot = i

THE HICHEST TYPE OF ROCK BREAKING MACHINERY!

The Gates Gyratory Breaker is used on every Continent, having been
adopted by the largest Mining Companies in the world.
It has supplanted all other forms of breakers.

We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY.

Adaress for Catalogues GATES TRON WORKS,

anadian Agents:
INCERSOLL ROCK DRILL CO.
OF CANADA,
164 8t. James_8t.,, MONTREAL

650 Elston Ave.

CHICAGO, U.s.A
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BOUADARY CRUER NIVING (XD MILING CONPINY.

INCORPORATED OCTOBER 21st, 18086.

CAPITAL, $1,500,000. - - - - 1,500,000 Shares at $1.00 Per Share.
. . 700,000 Shares in the Treasury for Development.

THis Company owns and operates a group of the highest grade in Gold, Silver and Copper properties in Boundary Creek.

CLAIMS—The G.A.R,, D.A,,0.B,, S.H.B, J.A.C, FREDD,,S.F.,CS. & H., D.H. and BIG LEDGE, constitute the group which is the most
<ompact and advantageously situated of any under one ownership in Bounda

ry Creek. The proposed Columbia and Western R.R., being surveyed
to pass right through Greenwood City and along the Dase of the hill.

Lﬁgs”ggNoTE
THE

. } ) . ' . 5" .
BUNDARY CREEK MININGYE MILLING Ct*¥® e A

2 2

. QROUP OF B CLAIMS

Sansom wwo Hotpraor
. CanErLRAgenTs o

N\

,‘\

From the above photograph it will be readily seen that, lying as they do on a steep sloping hill the properties offer unusually good facilities
for drainage and rapid and economical development, by main working tunnels driven in from the base of the hill.

ti1. The veins lie in the Granite Area—which occupies the upper part of Bougdary Creek basin—along the line of contact with the more basic
eruptures, and are among the oldest locations in the camp.

A small shipment of 8,653 lbs. was made to the Everett Smelter in 1894, yielding per ton,

cent..and a considerable amount of shipping ore is at present on the dumps of the different claim
_ Careful investigation is earnestly invit
booming stock.

Attention is drawn to the large amount of stock (700,000 shares) putinto the Treasury and to the fact that the properties are all fuly paid for.
150,000 Treasury shares fully paid up and non:asscssable, have been put on the market at 10 cents, and most of the stock so far sold has
been taken up locally. A large proportion of the miners now working are also taking stock in payment. For further particulars address,

BOUNDARY CREEK MINING AND MILLING COMPANY,

SANSOM & HOLBROOK, ~ ~ -

gold $103.15 ; Silver 74-7-10 ozs.; Lead 2 per.
5.

ed by the Company as their proparties are bzing developzd with a view to making mines and not to

~ Greenwood City, BC
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ESTABLISHED 1864 —The best equipped shop in Canada.<——
- . Hoisting and Haulage Engines . .

Of Improved Design and Construction.

Rotary Saw Mill
Machinery.

Z2¥If you want any new machinery or
something spaeial send us your spicifi-
cation—then rely to get what you want.

Dredges,

Best Builders in Canada of Shlp Bullders,
:
E
5 and quarrymen’s machinery.
Si

Strong and efficient.

Derricks, Steam

Shovels and other contractor

STOVES OF ALL KINDS.

Marine Engines,

and Boilers.
MWW\M

Best in the Market.

MINING MACHINERY #

ROCK AND ORE BREAKERS ., .
CRUSHING ROLLS, ORE WASHERS .

MINE CARS, SCREWS & ELEVATORS .
....EVERY KIND AND SIZE OF....

ENGINES AND
BOILERS.

72"WE EMPLOY 400 HANDS. WRITE U8 FOR PRICES.

WINN

& HO

SOLE AGENTS IN CANADA FOR

GYANIDE OF POTASSIUM

For Mining Purposes.
<« Johmnston’s > Cyanide.
MAY & BAKER, Limited,
London, Eng.,

Sole Manufacturers.

PROFILE TOOL STEEL.

For ROCK DRILLS
and other MINING TOOLS
J. BEARDSHAW & SON, Litd.,
Sheflield. Ené.

ADVANTAGES.

Steel as it comes from the rolls
ready to cut into lengths and grind
to tools. No Forging nor wasting
in the fire. Saving in time and over
80 per cent. in weight of steel used.

LLAN

MONTREAL ——

D,

_WIRE ROPE.

MINING ROGPES-Iron or Steel n
specialty.
JOS. CRADGCK & Co.,
Wakefield, Eng.
Original makers and inlﬁrodueers

of LANG’S Patent.

DIVIDEND PAYING

MINING STOCKS

AND OTHER INVESTMENTS.
All representations guaranteed.

J M.HARRIS, - -~

E. S.

Will examine mines.

SANDON,

TOPPING,

Trail, B.C.

N

Has for Sale Mines and Prospects on Lookout Mountain, Rossland,
Salmon ‘River and all other parts of the Columbian Basin.
Trail. Lots and 20 acre garden plots in Deer Park.
Stock for outside investors and try to protect them from wild cats.

Lots in
Will buy
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S I

CARBILEINIE. -

Is a specially prepared grease from dark Central American Indian
Rubber, which of itself should recommend it as the very best mate-
rial for coating wire ropes or cables, that PROTECTS WIRE ROPES
from the destructive influences of the Atmosphere, Acids, or
Sulphur Water. Entirely free from tar and from anything injurious
to iron. It will not crack or peel off. Manufactured by .

The Sitka Oil and Grease Company,

Office and Works, 37 & 39 Congress St., Allegheny, Pa., U.S.A.
¢ Cableine is the best materia! for Wire Ropes I ever had. -K. M. SMITH,
Supt. Alden Coal Co., Alden, Luzerne Co., Pa. L
A 10-1b, sample will be sent Free, freight prepaid, on application.

Safety Lamp Oils a Specialty - - Lubricating and Burning Oils

WANTED Gald, Silver-or Copper Properties.
WILL BUY or promots Compauy to take them over.
WILL HANDLE Bonds of Electric, Steam or Horse Car

Railways or Duild them.
WILL BUILD Waterworks or Float Boads of Sam,

- MANHATTON INVESTORS & SECURITIES CO., LTD.

17 and 19 Broadway, - =« = = New York City.
LONDON OFFICES—Chiswell House, 139 Finsbury
Pavement, London, E.C., England.

)

——FOR—

ELEVATING
L CONVEYING
MACHINERY

B FOR [ANBLINY FIATERIAL CF ALL KINDS

POWER TrRANSAISSION
MACHINERY.
o] O, = L e
J WIRE CABLE
'v‘“ COHX‘EZEE&%nhon
distanco Conveying.

THE JEFFREY MFG. G0, 163 }sshington st

ThéMcCully|;=_____=
= Rock and Ore Grugher....

i

Central Shaft with Crusher-Head supported from top

instead of at lower end.

| Columbus, Bhio.  ~Fwminr e

GUARANTEED to do more work with one-half less power than any other Crusher

Assayer Wants Position

Advertiser desires employment as As-
sayer. Qualified to undertake the Analysis
of Mectals, Ores, Fuel, Fireclay, Water,
Boiler Incrustations, Oils, ete. For refer-
«nces, address No. 157, Oftice of The Can-
adian Mining Review, Ottawa.

now known.

Received two awards at the World’s Columbian Expoéition at Chicago, Medal and Diplomas.
The only awards given for this type of Crusher.

Also received an award and medal at the “Mid-Winter Fair,” San Francisco, Cal.

Send for Catalogue or further information to

Waterous,
BRANTFORD, CANnADA

Canadiall,Manufacturers of the McCully Rock Crusher

Patented in
Canada and United States.

IT PAYS

= WM.B.POLLOCK &C0.

YOUNGSTOWN, OHIO.

| Penstocks, Copper

Furnaces, Riveted
Water Pipe,

Boilers and Tanks.
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Y THE DESSAU COMPANY, |

Lorset Building, 37 & 39 Maiden Lane, N.Y.
IMPORTERS OF 45;

’ CARON (Black Diamonds) for Diamond Drills

And all Mechanical Purposes. b

\ v‘ Ol e
Brazilian and African Bortz: h

. ZU-BEST QUALITY AT LOWEST PRICES. ' )

g TSI

“ASBESTIC”

: The King of Wall Plasters.

FIREPROOF, because:produced from asbestos, whizh
: is incombustible.

;i NON-CONDUCTOR OF MEAT—will keep a room
; warm much longer than any other Plaster.

NO CRUMBLING OR CRACKING, owing to its elas.
ticity and its adhesive qualtities.

WILL 8TICK FIRMLY to brick, laths or even metal.
: No halir, no sand required.

INTRINSICALLY CHEAPER than any other Plaster
: ‘Write for Pamphlet and fall information

The Danville Asbestos & Slate Co,,Ltd,

DANVILLE, QUE., CANADA.

J45"A test which cannot fail to place “ Asbestic” at once into a most prominent
sition, was a trial by the experts of the Supervising Architects O ce, Wash-
ngton, U.8.A ., of the qualtities of this new material. It was found thoroughl
fireproof, as well as most elastic and it is said the United States Government wi il
call for ifs use in future specifications.

BEAUTIFUL
MARBLE LIKE FINISH,

J. Bertram & Sons,
CANADA TOOL WORKS

DUNDAS, - ONT.

Builders of Iron Eont
qulpr
¥ Works
Repair Shop,
L are the
Machine Shop, .
. largest in
Ship Yards,
. Canada.
Boiler Shops OUR LINE OF
Car Shops,
Forge @ / Machine
Works, Tools
Engine Will supply a shop complete.
Works. :

WRITE FOR PRICES.

Montreal Store—321 8St. James St.

B. C. Agency—

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

22 Full information obtained at the above addresses.

NOW IN THE PRESS.
OUR

DIRECTORY

CANADIAN MINING
COMPANIES,

SEVENTH YEAR.

ILLUSTRATED WITH

250

PORTRAITS AND
HALF-TONES OF

Canadian Mines and Smelters.

HAVE YOU ORDERED IT?

——

Canadian Mining Review,
OTTAWA.

HH FULLHER: CO.

41-45 UPPER WATER STREET, HALIFAX, N S.

WHOLESALE AND RETAIL DEALERS IN

Builders’, Blacksmiths’ and General Hardware

MINING A% ML UPPLIES

SOLE AGENTS® FOR NOVA SCOTIA FOR

BOSTON BELTING CO'S RUBBER GOODS,

REEVES WOOD SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P. 0. Box 178. Shipments promptly and care’ully attended to.
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"ROOFING

The “ EASTLAKE” Patent Steel Shingles

Are Portable, Durable, Ornamental and Cheap, and are made from
either Painted or Galvanized Steel.
WARRANTED FIRE, LIGHTNING AND STORM PROOF.

Corrugated Galvanized Iron
In Sheets 96 x 33 inches. All Gauges. Best Quality. Prompt Shlpment

Hayes’ Patent Steel Lathing

Easily applied and plastered. Far superior to Wooden Lath.

Sheet Steel Preqsed Brick

Just the thing for outside walls of wooden structures

EmbOS sed Steel Cellings g, the mterior of all kinds of Buildings.

>

Catalogues and full information furnished promptly and free in exchange for your name and. address.
‘When writing us ask for Catalogue [‘“K.”’

METALLIC ROOFING Co. Ltd,

Manufacturers and Contractors,

- TORONTO.

\
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DRUMMOND, McCALL & COMPANY.

IRON, STEEL & GENERAL METAL MERCIANTS.

‘OrricE: New York Life Building, - MONTREAL, QuE,

CANADA IRON FURNACE COMPANY, Limited

—— MANUFACTURERS OF———

’

CHARCOAL PIG— IBON

(From the Famous Ores of the Three Rivers District.)

Offices: NEW YORK LIFE 'BUILDING, MONTREAL, QUER.

GEORGE E. DRUMMOND, - Managing Director.

Plaats at RADNOR FORGES, QUE.,, GRANDES PILES, QUE., LAC-A-LA-TORTUE, QUE., THREE RIVERS, QUE.,, LA PECHE, QUE.

 MONTREAL CAR WIF']_&L GCMP;@NY

RATTLROAID GA_H, W HERELS

STREET CAR & LUMBER TRUCK WHEELS A SPECIALTY

Works: LACHINE, QUE. Offices: NEW YORK LIFE BUILDING, MONTREAL.

THOMAS 1. DRUMMOND - - GENERAL MANAGER

DRUMMOND, McCALL PIPE FOUNDRY CO. Ltd.

Gast lion Fipes ’ . SDecial Gaslings, &,

WORKS: LACHINE Q UBEBREC

OFFICES: NEW YORK LIFE BUILDING MONTREAL.

LUDLOW HYDRANTS, VALVES. &c.,, ALWAYS ON HAND
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¢

THE DUMINION WIRE ROPE GOMPANY, Lro.

—— MONTREAL————

Manufacturers of “Lang’s” Patent Wire Ropes for
Colliery and General Mining Purposes.

BLEICHERT TRAMWAYS

(Manufactured and Constructed under Patentees Rights)

ALSO ALL CLASSES AND KINDS OF WIRE ROPES FOR ALL P‘U‘RPOSES

Send for New Cataloguer and Estimafes to P. O. Box 2274.

THE MONARCH
EcoNnomic BOILER

: Has an outer casing and
l P t bl requires no brickwork.
S 0 l‘ a e Leaves our Shop mounted on

skids ready for use.

Some tests show a saving of
F l 30 per cent. over a common
Saves lle brick-set boiler. We guaran-
tee at least O per cent.

AMHERST, NOVA SCOTIA.

HADFIELD'S STEEL FOUNDRY. CO. Lo

SOLE MAKERS OF

2
pawH
MANGANESE STEEL folers
Under the Hadfield System and Patents. Pulleys
Trolley Wheels
Pedestals
-~ Cage Guides
Tool Steel K Buffer Hoops
G r-”' int
“Mining { g Mining
QAR Requisites
wD_glI_Steel o oy Steel Castings
__L“am mers - | € -0 i of every description
Shovels | ‘i MANGANESE STEEL ROLLS =
Plcks e ’ MADE BY
Wedges <7 HADFIELD'S STEEL FOUNDR! Co.
TO.
SteelForgings SHEFFIELD, ENGLAND, SOLE MAKERS OF
Etc. Etc. FOR ORUSHING GRANITE ‘Hadfield’s Patent *‘ Heclay'
= ANTHRACITE COAL, ETc.

Chrome Steel Shoes & Dies

. HECLA WORKS
SEEXFrIEELD ENGILANID.



