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%¢ WHY are some mines using hand drills when a power machine 3§ TORONTO, ONT. 3¢
9t will save them the labor of 6 to 10 men. 3¢ 88 York Street. 38
3¢ . . ¢ — ¢
¢ WHY do other people use steam for running drills when a large 3% HaLIFAX, N.s. 0%
§ saving can be made by using compressed air. % H. H. Fuller, §
%¢ WHY are old type and un-economical compressors in use when 3¢ __ Agent. 3%
a saving of I5 p.c. or more can be obtained by modern plant %&K RAT PORTAGE, ONT.
¢ WHY not write for information and data to any of the branch a-J 'ff;:;t.
¢ offices of 2% _ 3¢
%< 3%{ ROSSLAND, B.C. %t
2t 9%0% F. R. Mendenhal, 2
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ALL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUPACTURED

%= THE GUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO, -i-

ofrice 618 63 FRONT ST WEST TORONTO FACTORIES AT PARKDALE.
Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose. Pulley Covering, Rubber Clothing & Bools

INGERSOLL-SERGEANT

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

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

JAMES COOPER MANF'G CO. Limited

299 ST. JAMES STREET, MONTREAL.
BRANCH OFFICES: ROSSLAND,B.C. RAT PORTAGE, ONT  HALIFAX, N.S.
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& AUTO-POSITIVE -
¢  PPneertHY INJECTOR

S — @

—®

Specially Designed for High Pressures and Hot Water Supply.

o —

By a new method of construction, this Injector, at any boiler pressure, establishes a current against atmospheric pressure only,
thns being able to accomplish

. . MARVELLOUS RESULTS ..

Write for full description of construction and operation: and whenever in need of anything in steam supplies remember
the « PENBERTHY ” Trade Mark (shown above) guarantees the best possible quality.

PENBERTHY INJECTOR COMPANY

131 SEVENTH STREET, Branch Factory:
DETROIT, MICH. WINDSOR, CANADA.

LARGEST INJECTOR MANUFACTURERS IN THE WORLD.

Mining, Milling & Smelting Machinery

Gold Mining Machinery with Latest Improvements.

(UNDER LICENSE FROM THE K. P. ALL1S COMPANY, MILWAUKEE.)

Stamp Mills, Crushers, Rolls, Jigs, Concentrators, Hoisting Engines,
Steam Pumps, Engines, Boilers, Shoes, Dies, Water Wheels, &c.

THE WM. HAMILTON MANUFACTURING CO. Limited

HEAD OFFICE AND WORKS:
Branch Office:

VANCOUVER B.C. PETERBOROUGH, ONT.
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Nova Scotia Steel Co. Ltd

M NUFACTURERS OF

«~ ammered 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 3"’ Diameter, Steel Tub Axles Cut to
Length, Crow Bar Steel, Wedge Steel, Hammer Steel, Pick
Steel, Draw Bar Steel, Forgmgs of all kinds, Bright Compressed
Shafting 58’ to 5" true to ., part of One Inch.totott sttt

A FULL STOCK OF MILD FLAT, RITEV-
ROUND and ANGLE STEELS ALWAYS ON
HAND.##SPECIAL ATTENTION PAID TO

MINERS’ REQUIREMENTS RN RN RN R
.».x.ﬁCORRESPONDENCE SOLICITED. ot %

Works and Office: NEW GLASGOW, N.S.

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

ALWAYS CARRIED IN STOCK.

STAMP SHOES

Agents for Canada.

dAMES HU'FT'ON & CO

——

MONTREAL.

These castings are
better and cheaper than any others
ee.  Send for Illustrated ('u alogue to

8 KENT AVENUE, KEAP
- HOOPER STREETS.

C. P. HAUGHIAN President.

Adamantine Shoes and Dies and - Chrome Cast Steel,

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

Also Rolled Parts for Huntmgton and Other Mills.

xtensiv ly used in all the Mining States md Territories of North and \outh America. Guaranteed to prove

Orders solicited subject to above conditions. When ordering send sketch with exact dimensions.

CHROME STEEL WORKS,

F. E. CANDA, Vice-President.

BROOKLYN, N. Y, u. S. A.

C. J. CANDA, Secretary. J. G. DUNSCOMB Treasurer.

H H. FULLER & CO.

41-45 UPPER WATER ST,

/= HALIFAX, N. S.

..... WHOLESALE AND RETAIL DEALERS IN.....

Builders’,

Blacksmiths’ and General Hardware.

Mining and Mine Supplies a Specialty.

v s e BOStON Belting Co's Rubber Goods, dnd Reeves Wood Split Pulleys.

Correspondence Solicited.

P. 0. BOX 178

Shipments Promptly and Carefully Attended to
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650 IMPERIAL CYLINDER OIL

Is recognized as being the best Cylinder Oil made for

High-pressure Engines.

MANUFACTURERS .

@/ ) INPERIAL OIL CO. Ltd.

= ENm‘NE 1

B\ Petrolea, London, Toronto, Hamilton, Brantford, Peterborough,
Windsor, Quebec, Kingston, Montreal, Moncton, N.B., Halifax,
N.S., St. John, N.B., Winnipeg, Vancouver.

ELECTRIC BLASTING APPARATUS

VICTOR ELECTRIC PLATINUM FUSES.

Superior to all others for exploding any make of dynamite or blasting powder. Fach fuse
folded separately and packed in neat paper boxes of 50 each. All tested and warranted.
Single and double strength, with any length of wires.

BLASTING MACHINES.

The strongest and most powerful machines ever made for Electric Blasting. They are
especially adapted for submarine blasting, large railroad quarrying., and mining works,

VICTOR BLASTING MACHINE.

No. 1 fires 5 to 8 holes; weighs only 15 lbs, adapted for prospecting, stump blasting, well
sinking, etc.

Leading and Connecting Wire, Battery Testers, insulating Tape, Blasting Caps, Etc.

“ MANL By JAMES MACBETH & CO., 128 Maiden Lane New‘:York City.

FRIED. KRUPD,[. -
..GRUSONWERK, | | ARURO FOUNDRY &
MAcmNEQ’

ENGINEERING WORKS, IRON AND STEEL FOUNDRY.
[ngineers

BoilerMakers

Gruson Rock and Ore Crushers of
specially strong construction.
and founde I

SEND FOR CATALOGUE.

ROLLER MILLS, STAMP BATTERIES,

CHROME STEEL SHOES AND DIES.
Ball Mills, with a continuous feed
and discharge, improved system for
reducingoresto any degree of fineness

MORE THAN 1,100 AT WORK.

Amalgamating Apparatus, Hydraulic
Classifiers, Jig Machines, Round
Buddles, Improved Rotary Tables,
Improved Percussion Tables, Sweep-
ing Ta»les; Amalgam Cleaners,
Amalgam-Distilling and Gold Smelt-
ing Furnaces, etc.

?\ COMPLETE CONCENTRATION PLANTS. . . WINNNG Encines
CYANIDIE PLANT. Sh
ocs&Dle%

-

TR G (recial Miixture,
n o W""““’BESTREWRD “WIRLD

CANADA:{ 35 St. Francois Xavier St.,

L]
MONTREAL. Wearmg quality unqurpasged
' (-]
For the United States: THOS. PROSSER & SON, 15 Gold Street, New York. |- %
For Mexi Ofict T {
e SRl e iy f e Sy, Ben ¥ OTARY SAW /SULLS.

Africa: United Engineering Company, Ltd., P. O. Box 39, Johannesburg, S. A. R.

—

MICA BOILER COW]WG Tested by Mechanical Experts of the Canadian Pacific Ry. Co., Grand Trunk
L . Ry. Co., Michigan Central Ry. Co. Boiler Inspection and Insurance Co.,
. L and proved to be the BEST OF ALL NON-CONDUCTORS.

All Steam llsers should see the New Mica Bmler and Plpe ﬂovenng It is Flexible, Durable and a Non.Conductor of Heat,
B mone ey riate: Prices, THE MICA BOILER COVERING COMPANY, Limited, 3 JORDAN STREET, TORONTO, ONT,
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THE ROYAL ELECTRIC COMPANY

MONTREAL Western Office: TORONTO.

MANUFACTURERS OF

ELEGTRICAL MACHINERY o APPARATUS

MINING AND TRANSMISSION OF POWER.

OUR S. K. C: TWO PHASE SYSTEM

RENDERS DISTANT WATER POWERS AVAILABLE FOR ALL KINDS OF MINING WORK.

TRAMWAYS COMPRESSORS
HOISTS FANS
LOCOMOTIVES | STAMPS
PUMPS DRILLS

WRITE US YOUR REQUIREMENTS AND WE WILL FURNISH YOU WITH ESTIMATES AND PLANS
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DIAMOND DRILLS o PROEG Ml L

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 Ontario Drill.

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

KNIGHT & STONE, N. W. Agents. SULLIVAN MACHINERY COMPANY,

ROSSLAND, B. C.
SPOKANE, WASH. 549 North Clinton Street,

CONTRACTORS FOR PROSPECTING MINERAL LANDS WITH THE DIAMOND DRILL. CHICAGO, ILL.

KING BROTH |t BDo-B. .5 8 o
ROTHERS ® THE S. DESSAU COMPANY, g

37 Maiden Lane, New York City.
IMPORTERS OF

GAB(]N (Black Diamonds) for Diamond Drills ¢

And ali Mechanical Purposes.

15 BELLS LANE, QUEBEC.

Lumber, Asbestos,
Chromic lron.

Mills at River Ouelle, Lyster, Kingsburg, Pabos, Cedar Hall.
Asbestos,—Crude, Fibreized and Paper Stock Hampden
Mine, Thetford.

Chromic Iron Mine,—Black Lake.

r-w

g . 4o b

" BEST QUALITY AT LOWEST PRICES.

& 5
# ili ‘ Af Bort b
“ razilian an rican Bortz. h
Bullock Diarmond Dirrills

Q:Extract cores showing the nature of all formations pene-

trated, 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....
Adapted to All Requirmnts.
B S EEEFY
Manufactured Exclusively by ..., ..

e - - ‘ \ \ ~ ~ = . 5
DELVER ' Dmmond Drill ‘“BRAVO’ Hand Power Drill.
‘HOLE, 2,500 FT DEEP. 71. . HoLE, 350 FT. DEEP.

CoRE, 2 IN. DIAMETER. CoRE, 1 3-16 IN. DIAMETER.

177 W. I_AKE STREET, CHICAGO, U. S. A

Ottawa Powder Company, Lid. <& crouevee o

MANUFACTURERS OF DYNAMITE AND TR[OL[N E.

Dealers in Safety Fuse, Platinum Iuses, Detonators, and all Blasting A, CENTRAL OFFICE:
Supplies. All Orders Promptly Attended to Under Guarantee of =4Tas

Iixcellence. ' CENTRAL CHAMBERS, OTTAWA, ONT.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. / I‘()R () N’ I‘O A. BURDETT LEE, Vice-Pres. and Treas.

Picks, Shovels Dynamite Fuse

Wire Rope and Cables Powder Bar Iron

Chain Detonators Steel
DRILL STEEL in long and short lengths.

HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.

1 WIRE CLOTH cauoes

“f“"“j s« MINING PURPOSES.

MANUFACTURED

George B Meadows 128 KING STREET, WEST,
e BY . ™ TORONTO, ONTARIO.

Iron and Steel Structures for Collieries,
Metal Mines and Smelting Works. .

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

. A LARGE STOCKR OF

ROLLED STEEL BEAMS, JOISTS, GiRDERS CHHNNELS | ANGLES, TEES, I BARS AND PLATES

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

Dominion Bridge Co., Ltd., Man i vo

OFFICE, 8 PINE ST..——SAN FRANCISCO, CAL.— WORKS, 332 BAY ST.

CALIFORNIA WIRE WORKS.

SIMPLICITY, F()I\ the economical transportation of

material over rugged Countries. Ore
DURABILITY " ’
Coal, Sand, Fuel, Sugar Cane, Etc., Ete.
Satisfaction and Fconomy Guaranteed. 200 Lines in Operation.
Spans 200 to 2000 feet,  Send for Ilustrated Pamphlet.

Address

CALIFORNIA WIRE WORKS,

332 BAY STREET,  SAN FRANCISCO, CAL., U.s. A. N

HALLIDIE ROPEWAY.
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THE COLORADO IRON WORKS CO.

DENVER, COLORADO, U.S.A.
ENGINEERS AND MANUFACTURERS

SILVER-LEAD, COPPER
AND PYRITIC
SMELTING FURNACES

CYANIDE and
CHLORINATION
PROCESS PLANTS
CRUSHING ROLLS

and...
FURNACE EQUIPMENTS VANNERS
PERFECTION
ROASTING FURNACES
CONCENTRATORS

d...
o ORE FEEDERS

ORE DRYERS FORGED STEEL

STAMP MILLS THE FINLAYSON TRAMWAY on property of The SHOES AND DlEs
DRY CRUS""NG MILLS Noble Five Con. M. & M. Co., Sandon, B.C. Etc Etc Etc

-0-0-0-0-0-0 0-0-0-0-0-0- 0000000

wesoeee The Finlayson Patent Wire Rope Tramway

The latest and best aerial Tramway ever introduced. Its automatic features, economy of operation, large capacity, etc., etc.,
place it far ahead of all other makes. Send for s pecl'll descriptive pamphlet,

RIBLET & PORTER, REPRESENTATIVES FOR BRITISH COLUMBIA, SPOKANE, WASH.

MILL AND MINING MACHINERY.

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

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

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE and ECLIPSE.

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

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

MACHINERY DEPOT.

A. R. WILLIAMS & @O.

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

345-347 St. JAMES STREET, MONTREAL, QUE.
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%

BY THE USE OF ...

MINERAL WOOL b SEveni

2 COVERINGS
FOR STEAM PIPES, BOILERS, ETC.
A large saving in Fuel is made. Radiation and Condensation prevented.  Steam carried long distances without loss of power,

Eureka Mineral Wool & Asbestos Go. "* % gronTo

J. B. MILLER

POLSON TRON WORKS

TORONTO, ONT.
THE BEST EQUIPPED BOILER AND ENGINE WORKS IN CANADA

F. B. POLSON

Hoisting Engines 7 T
Steel Boilers . . |
Mine Pumps . .
Rock and

Ore Breakers . .

~

STEAM YACHTS AND LAUNCHES

The Brown Automatic Engine

GET OUR PRICES BEFORE ORDERING

ESPLANADE FOOT OF SHERBOURNE_ST. TORONTO_

' . This Scheol is equipped and supported entirely by the Province of
SChUUI Uf P[aﬁhca SC‘B“CB U[Ontu Ontario and gives instruction in the following departments:
S

i—CIVIL ENGINEERING }
ESTABLISHED 1878. 2—MINING ENGINEERING '
AFFILIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAl. ENGINEERING

S —— S 4—ARCHITECTURE
‘ : S ' 5—ANALYTICAL anp APPLIED CHEMISTRY

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

i—CHEMICAL  3—MILLING 6—ELECTRICAL
2—ASSAYING 4—STEAM 1—TESTING
5—METROLOGICAL

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

FOR FULL INFORMATION SEE CALENDAR.

L. B. STEWART, Secretary.
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CANADIAN GENERAL ELECTRIC COMPANY, Lid

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

BRANCH OFFICES AND WAREROOMS !
WINNIPEG
VANCOUVER

1802 Notre Dame St. - - - MONTREAL ‘Q Main Street -
138 Hollis Street - - - - HALIFAX K: Granville Street
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

10 H.P, INDUCTION MOTOR.

INDUCTION_MOTORM

SPECIALLY ADAPTED FOR DRIVING

PUMPS, VENTILATORS,

COMPRESSORS, STAMPS,
HOISTS, COAL CUTTERS, Etc.

¥ Send for lllustrated Catalo ues of Electric Mining Apparatus.
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PROVINGE OF BRITISH COLUMBIA.

old, Silver, Lead, Copper, Coal, Coke,

0il, Iron, Mercury, Platinum, Etc,, Et.

THE MINES OF BRITISH COLUMBIA
HAVE PRODUCED OVER $100,000,000.

. Customary
Measures.
. Gold, Placer .................... Oz.. ........
! oQuartz L. Oz..........
IoSilver ..o Oz..........
Copper ... Lbs. ........
Lead ....... ... ... ... ......... Lbs. ........
Coal ... ... ... ... ... Tons........
Coke ... ... ... ... Tons........
Other tnaterials. .. ............. .| ............. . ...

AMOUNT AND VALUE OF MATERIALS PRODUCED 1895 AND 18g6.

1895. 18g6.

Quantity. Value. Quantity. Value.
24,084 | $§ 481,683 27,201 $ 544,026
39,264 785,271 62,259 1,244,180

1,496,522 977,229 3,135,343 2,100,689
952,840 47,642 3,818,556 190,926
16,475,464 532,255 24,199,977 721,384
939,654 2,818,962 846,235 2,327,145
452 2,260 615 3,075
......... 10,000 |.uiiiiinen.. 15,000
$5,655,302 $7,146,425

Production for 1890, $2,608,608; for 1896, $7,146,425.

YT VvIrYY

GOLD.

Gold-bearing lodes are now being prospected in many parts of the pro-
vince, and at Rossland magnificent ore-chutes of very profitable gold-copper
ore are being mined and smelted, the Le Roi having paid to date, $675,000
in dividends, with a large and increasing amount of ore in sight as the work-
ings attain greater depth, while systematic development on other properties
is meeting with excellent results, mining having just fairly begun in this
camp. Iaittle doubt can now be entertained that Rosslan will beg:ome a
heavy producer of gold, and that excellent properties now only await suffi-
cient and abundant capital to become paying mines, to further aid in which
the facilities for cheaper transportation and smelting are being now supplied.
At NELsON and at FAIRVIEW, CAMP MCKINLEY, GREENWOOD, CENTRAL
and other camps in the southern part of Yale, important work is being done
on the quartz ledges there, several new mills being under erection.

Exploratory work is also in progress in EAst KOOTENAY and in Lirr-
OOET, ALBERNI, and on the Gulf islands and along the coast line of the
mainland, as well as in other parts of the province,

In CARIBOO, several large undertakings, involving a large amount of
capital, are at work exploring both modern and ancient river channels, the
Cariboo Hydraulic Mining Co., on the Quesnelle river, proving, on develop-
ment, to have in a channel of the latter kind, a great gravel deposit of excep-
tional richness, while other parts of this district now offer every inducement
to capital.

Into CassIAR, OMENICA, and the great area to the mnorth, as well as
Cariboo, there now promises to be a great exodus of explorers, incited by rich
diggings now being mined in the YUKON, as on the KLONDYKE, to the
north, and river and creeks long reported to be gold-bearing will now be
made accessible, and well tested.

SILVER-LEAD.

Despite the drop in the price of silver, the SLOCAN mines are being much
more extensively worked, while the shipments of high grade ore are con-
stantly increasing, the higher price of lead more than compensating for the
lower silver values. The production for 1897 will much exceed that of 18g6,
as such mines as the ‘“ Slocan Star,” *‘ Payne,’’ ‘‘ Ruth,” ** Whitewater "’
and other mines increase their output.

At NELSON, the ““ Silver King” or Hall mines is shipping constantly a
large amount of silver-copper ore, and the LARDEAU, T;I){OUT TAKE, ILLE-
CILLEWAET districts, on further exploration, promise to become rich districts.
In East KOOTENAY large bodies of silver-lead ore will be mined on comple-
tion of the railroads now under construction.

COPPER.

Copper is being produced to a limited extent at RosSLAND and NELSON,
but the large deposits of at present low-gyade ore in the BOUNDARY CREEK
district will be fully tested when the railroad, now almost assured, is con-
structde. Prospecting is being done at KAMLOOPSs, along the west coast of

the mainland and of Vancouver island, as well as at many other points, and
TEXADA is producing high grade bornite ore.

COAL AND COKE.

The large collieries on VANCOUVER ISLAND are producing about a
million tons of coal annually, and at COMOX an excellent coke is now being
produced, much of which is shipped to the inland smelters. The great
deposits of coking coal in East Kootenay, at the CRow’s NEST Pass, are
now being opened, as the C P.R. is now being built to the Columbia river
to supply the great mining regions with cheap coal and coke.

SMELTERS AND RAILROADS.

The smelting industry is now beginning to assume large proportions, as
greparations are being made to treat the ores of this province within her own
orders, a most important factor in the increasing prosperity of this country,
entailing as it does, and will, the employment of much capital and many
men. The extension of the railroad systems to different partsis now in
Frogress. and the next few years will see many parts in which the prospects
or good mining are excellent, made easy of access, while ores can be shipped
with facility to the smelting centres, where the assembling of the various
interfluxing ores will make possible the treatment of all British Columbia

ores at home.
CAPITAL.

Capital can now find here excellent and many opportunities for invest-
ment, if proper business care and the experience of qualified men are utilized,
as the values placed on mines and undeveloped properties have reached a

reasonable basis.
MINERAL LANDS.

Mineral lands are open to location to any person over eighteen years of
age, who has obtained a free miner’s certificate, and perfect titles to lode
claims can be easily secured after $500 worth of work has been done per
claim. A great extent of territory has yet to be prospected.

YUKON GOLD FIELDS.

As the KLONDYKE and other gold fields in the Yukon in British terri-
tory is reached mostly via British Columbia, all SurpLIES and OUT-FITS
obtained at VICTORIA, VANCOUVER, ASHCROFT, KAMLOOPS, etc., can be
taken in FREE OoF Dury, which otherwise WiLt, HAVE To BE PAID if not
purchased in CANADA.

For information, Reports, Bulletins, etc., address
W. A. CARLYLE, ME,, The 'HON. JAMES BAKER,

Provincial Bureau of Mines, Minister of ['lines,
VICTORIA, B.C. VICTORIA, B.C.
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PROVINCE OF NOVA SCOTIA.
Lieases fop Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AND——

PRECIOUS STONES.

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

GOLD AND SILVER.

!

Under the provisions of chap. 1, Acts of 1892, of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of twelve months. Mines of
Gold and Silver are laid off in sreas of 150 by 250 feet, any number of which up to one
hundred can be included in one License, provided that the length of the block does
Bot exceed twice its width. The cost is 50 cents per area. Leases of any number of
Areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
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 cent. on smelted Gola
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 weeb
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
ander 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 frem liability to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department for a
sominal fee, and provision is made for lessees and licensees whereby they can acquire
peomptly 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
€rst lien on the plant and fixtures of the mine.

GOLD AND SILVER.

The unusually generous conditions ander 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 ; 6ve per cent.; Coal, 10 cents on every ton sold.

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.
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OLD SYDNEY COAL.

® 00 000
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

(eneral Mining Association, Ltd.
COLLIERY, SYDNEY MINES, C. B.

Liverpool, Glasgow, French and Austrian Underwriters.

CONSULAR AGENCY OF FRANCE.

BUNKERING STEAMERS ATTENDED TO WITH DESPATCH.

SPRINGHILL COAL.

THE CUMBERLAND RAILWAY & COAL COMPANY

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

Heap Ofrice: 107 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. L

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.

DOMINION

(OAL

COMPANY

OWNERS OF THE

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

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

OFHeHESTIC A Slovauimies

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

[ gl 7 . W7 o W

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

Its facilities for supplying Bunker Coal with
promptness is unequalled.

Qux

APPLICATION FOR PRICES, ETC., TO BE MADE TO

J. S. McLENNAN, Treasurer,

95 MILK ST., BOSTON, MASS

HIRAM DOXKIN, Resident Manager, Glace Bay, Cape Breton.
M. R. MORROW, 50 Bedford Row, Halifax.
KINGMAN & CO., Custom House Square, Montreal.

A

HARVEY & OUTERBRIDGE, Produce Exchange Building, New
York, Sole Agents for New York and for Export.
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ESTABLISHED 1864. THE BEST EQUIPPED SHOP IN CANADA.

HOISTING and HAULAGE ENGINES

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

MINING MACHINERY

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

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

STOVES OF ALL KINDS.
Ship Builders, Marine Engines and Boilers.

3323 E&E€¢e

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

garrier, Lain¢ § €0.

LEVIS, QUEBEGC.

263 St. Joseph Street, Quebec.—BRANCH OFFICES—145 St. James Street, Montreal.

HIGH CLASS TOOLS |J, Bertram & Sons,

Miners, Contractors, Quarrymen and Agriculturalists

OF ALL PATTERNS AND FOR ALL MARKET, Canada TOOI Work S,

DUNDAS, ONT.

/s

/ /"'./%////'//// //!/ Pt

Builders of Iron

¢ « ¢ « WORKING MACHINERY

FOR....

%

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

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

M'F\CHINE: TooLs

WILL SUPPLY A SHOP COMPLETE.

*
=
ﬂ —— wontReAL 321 St. JAMES STREET.

...STORE:
Picks, Shovels, Forks, Hoes, Axes, Hammers, Wedges, Files, Crow- R
bars, Etc. Hand and Power Boring Machines for all kinds of

Rock and Coal. Special Tough Drill Steel. B.C. Agency: The Wm. Hamilton Mfg. Co., Vancouver, B.C.
DISINTEGRATING AND SCREENING MACHINERY for all materials. ’

THE HARDY PATENT PICK CO'Y, Ltd.

SHEFFIELD, ENGLAND. Full Information obtained at the Above Addresses. Werite for Prices.
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Important Books on M

Mine Accounts and Mining Book-keeping. A Manual for the use of Managers
of Metalliferous Mines and Collieries, Students, and others interested in Mining.
With very numerous EXAMPLES taken from the ACTUAL PRACTICE of leading
Mining Companies throughout the world. By JaMEs G. LAWN, Assoc. R.S. M.,
Professor of Mining at the South African School of Mines, Capetown, Kimberley,
and Johannesburg. In large 8vo. 10s. 6d.

Electric Smelting and Refining : A Practical Manual of the Extraction and
Treatment of Metals by Electrical Methods. Being the * ELEKTRO-METAL-
LURGIE ” of DR. W. BorRCHERs. Translated from the Second German Edition
by WALTER G. M'MiLLaN, F.L.C,, F.C.S., Lecturer on Metallurgy at Mason
College, Birmingham. With numerous Illustrations and Three Folding-Plates.
In large 8vo. Ilandsome Cloth. 21s. *,* Gives in full detall the NEw
ELECTRICAL METHODS for the treatment of ALUMINIUM, GOLD, SILVER,
COPPER, IRON, &c.

Introduction to the Study of Metallurgy. By W. C. ROBERTS-AUSTEN,
C.B., F.R S., Chemist and Assayer to the Royal Mint ; Professor of Metallurgy
in the Royal College of Science. ~ With additional Illustrations and Micro-Pho-
tographic Plates of different varieties of steel. Fourrtn EniTion. In large
8vo. 12s. 6d.

Mine Surveying ; (A Text-Book of): For the use of Managers of Mines and
Ccllieries, Students at the Royal School of Mines, etc. By BENNaTT H.
Brouati, F.G.S., late Inspector of Mine Surveying, Royal School of Mines.
With INustrations. Crown 8vo. Cloth. 7s, 6d.

Assaying : For the use of those connected with Mines. By C. BERINGER, F.C.S.,
and J. J. BERINGER, F.L.C., F.C.S., Lecturer to the Mining Association and
Institute of Cornwall, and Public Analyst for the County of Cornwall. Fourth
Edition. With Tables and Diagrams, Large Crown, 8vo. 10s. 6d.

Practical Geology ; Aids in. By G. A. J. CoLg, F.G.S., Professor of Geology,
Royal College of Science, Dublin. With numerous Illustrations. Second
Edition. 10s. 6d.

Ore and Stone Mining. By C. Lk Neve Fosteg, D.Sc., F.R.S., Professor of
Mining, Royal « ollege of Science, H. M. Inspector of Mines, Llanduduo. With
Frontispiece and 716 Illustrations. Second Edition. [ 34s.

By H. W. Hucnss, F.G.S., Assoc. R.S.M.
18s.

Coal Mining. With 490 lllustra-

tions. Third Edition.

Blasting, and the Use of Explosives: By O. Guttmann, A.M. Inst. C.E. With
Folding Plates and Illustrations. 10s. 6d.

Iron Metallurgy : By Tros. TurNER, Assoc. R.S. M., F.I.C., Director of Tech-
nical Instruction to the Staffordshire County Council. In large 8vo. Hand-
some Cloth, With numerous Illustrations (many from Photographs). 16s.

Elementary Metallurgy; (A Text-Book of): By A. HuMroLpT SexTON,
F.I.C., F.C.S., Professor of Metallurgy in the Glasgow and West of Scotland
Technical College. Large Crown, 8vo. Cloth. 6s.

The Metallurgy of Gold: By T. Kirkk Rosg, D.Sc., A.R.S.M., F.C.S.
Assistant Assayer of the Royal Mint. Second Edition. Revised and Partly
Re-Written. Including the most recent improvements in the Cyanide Process,
and a new Chapter on Economic Considerations (Management, Cost, Outpat,
etc.) With Frontispiece and additional Illustrations. Large 8vo. Handsome
cloth. 21s.

Elements of Metallurgy. The Art of Extracting Metals from their Ores. By J.
ArTHUR PHiLLips, C.E., F.C.S., F.G.S., and H. BAUERMAN, F.G.S. With
Plates and numerous Illustrations. Third Edition. 36s.

Getting Gold. A Practical Treatise for Prospectors, Miners and Students. By J.
C. F. Jouxson, F.G.S., A.LM.E,, Life Member Australasian Mine Managers’
Association.  Crown, 8vo. With Illustrations. 3s. 6d

Petroleum and Its Products. A Practical Treatise. By BoviErTON REDWOOD,
F.R.S.E,, F.I.C., assisted by GEo. T. HoLrLoway, F.I.C., Assoc. R.C.S., and
numerous contributors. In Two Volumes. Large 8vo. Price 45s.

Phillip’'s Manual of Geology: By Joun PuiLiirs, LL.D., F.R.S., Sometime
Reader in Geology in the University of Oxford. Edited by ROBERT ETHERIDGE,
F.R.S., and HARRY GOVIER SEELEY, F.R.S. In Two Parts. Part I—Physi-
cal Geology and Palcontology, by PrROF. SEELEY ; Demy, 8vo.; 18s. Part IT—
Stratigraphical Geology and Palwontology, by ROBERT ETHERIDGE ; Demy,
8vo.; 34s.

£z Catalogue of Scientific and Technical Works forwarded,
Post-free, on applicaiion

CHARLES GRIFFIN & COMPANY, Limen

Exeter Street, Strand,

ILONDON, ENGLAND.

ining and Metallurgy.

FourtH EpITION, enlarged.  With about 250 Illustrations, and numerous Folding
Plates and Working Drawings. Large crown 8vo., 16s. cloth.

THE METALLURGY OF GOLD : A Practical Treatise

on the Metallurgical Treatment of Gold-bearing Ores. Including the Processes
of Concentration, Chlorination, and Extraction by Cyanide, and the Assaying,
Melting and Refining of Gold. By M. EissLrR, Mining Engineer and Metal-
lurgical Chemist, formerly Assistant Assayer of the U.S. Mint, San Francisco.

-

TuirDp Evition. Crown 8vo., 7s. 6d., cloth.

THE METALLURGY OF SILVER : A Practical Treatise
on the Amalgamation, Roasting and Lixiviation of Silver Ores.  Including the
Assaying, Melting and Refining of Silver Bullion. By M. EissLER, Author of
‘** The Metallurgy of Gold,” etc.

Large crown 8vo., 7s. 6d., cloth.

THE CYANIDE PROCESS OF GOLD EXTRACTION ;

and its Practical Application on the Witwatersrand Gold Fields in South Africa.

By M. EissLEr, M.E., Author of *‘* The Metallurgy of Gold,” etc. With
Diagrams and Working Drawings.
Ftrri EpiTION, thoroughly revised and much enlarged. With about
150 Illustrations. Crown 8vo., 12s5. 6d4., cloth.
METALLIFEROUS MINERALS AND MINING. By

D. C. Davigs, F.G.S., Mining Engineer, &c.
and Slate Quarrying.”

Author of ‘* A Treatise on Slate
Revised by his son, E. HENRY DAvies, M.E., F.G.S.

Crown 8vo. 580 pp., with upwards of 300 Illustrations. 125, 64., cloth.

MACHINERY FOR METALLIFEROUS MINES: A

Practical Treatise for Mining Engineers, Metallurgists and Managers of Mines.
By E. HENRY Davies, M.E., F.G.S.

JUST PUBLISHED--SEVENTH EDITION, thoroughly revised and much enlarged.
Small crown, 8vo., 3s. 6d. cloth ; or 4s. 6. leather, pocket-book form, with tuck.

THE PROSPECTOR’S HANDBOOK : A Guide for the

Prospector and Traveller in Search of Metal-bearing or other Valuable Minerals.
By J. W. ANDERSON, M.A. (Camb.) F.R.G.S., Author of *“ Fiji and New
Caledonia.”

RevisED EpitioN.  F. cap. 8vo., 7s. 6d., leather.

THE MINER’S HANDBOOK : A Handy Book of re-

ference on the subjects of Mineral Deposits, Mining Operations, Ore Dressing,
etc.  For the use of Students and others interested in mining matters. Com-
plied by JouN MILNE, F.R.S., Professor of Mining in the Imperial University
of Japan.

Fcap. 8vo., 9s., leather.

A POCKET-BOOK FOR MINERS & METALLURGISTS,

Comprising Rules, Formule, Tables and Notes, for use in Field and Office work.
By F. DANVERs PowEr, F.G.S.,, M.E.

350 pages, with 28 Plates and other Illustrations, including Underground
Photographs. Medium 8vo., 15s. cloth.

COLLIERY WORKING AND MANAGEMENT: Com-
prising the Duties of a Colliery Manager, the Oversight and Arrangement of
Labor and Wages, and the difterent Systems of Working Coal Seams. By H.
F. BuLmaN and R. A. S. REDMAYNE.

THIrRD EDITION, revised and enlarged. With nearly 700 Plans, Diagrams and
other Illusyrations. Medium 8vo., about goo pp. Price £1 §s., strongly bound.

THE COLLIERY MANAGER’S HANDBOOK: A Com:

prehensive Treatise on the Laying-out and Working of Collieries, designed as a
Book of Reference for Colliery Managers, and for the use of Coal-mining
Students preparing for First-Class Certificates. By CALEB PAME!v, Mining
Engineer and Surveyor.

FourTH EDITION, revised and enlarged, by H. F. Bur.MAN. Small crown,
8vo., 2s. 6d., cloth.

NOTES AND FORMULZE FOR MINING STUDENTS.
By JouN HERMAN MERIVALE, M.A., Certificated Colliery Manager, Professor
of Mining in the Durham College of Science, Newcastle-upon-Tyne.

Crown 8vo., cloth, ss. net.

INFLAMMABLE GAS AND VAPOUR IN THE AIR:
(The Detection and Measurement of). By Fraxk Crowges, D.Sc., Lond.,
F.I1.C., Prof. of Chemistry in the University College, Nottingham. With a
Chapter on THE DETECTION AND MEASUREMENT OF PETROLEUM VAPOUR
by BovErTtoN REDWOOD, F.R.S.E., Consulting Adviser to the Corporation of
London under the Petroleum Acts.

With Ten Collotype Plates and other Illustrations.  Demy, 8vo., 16s., cloth,

ASBESTOS AND ASBESTIC : Their Properties, Occur-
rence and Use. By RoBerT I JoNgs, F.S.A., Mineralogist, Hon. Mem.
Asbestos Club, Black Lake, Canada.

London : GROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court,

LONDON, ENGLAND, E.C.
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JohnE.Hardman,S.B.

CONSULTING ‘
MINING ENGINEER,

Room 2, alnutrcal’ (Qll C.

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

13 Years as a Specialist in Gold Mining and
Milling,

ERNST A, SJOSTEDT, MLE.

Metallurgical Engineer and Assayer.

Graduate School of Mines, Stockholm.

Twenty-one years experience as Chemist and Manager of Tron and
Steel Works.

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

210 or 214 St. James St., MONTREAL.

Cable and Telegraph address: - Njostedt, Montreal.”

MONTREAL TESTING LABORATORY.

MiLToN L. HersEy, B.A.Sc. auesin

CONSULTING CHEMIST OF THE
Canapian Paciric Raitway Company.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—! cent jer gozs.: limit 24 oz<,
INSTRUCTION IN ASSAYING, FEtc., to Prospectors

and others.

MINERAL PROPERTIES EXAMINED.
PROCURED

PATENT on

MINING INVENTIONS
=¥ RIDOUT & MAYBEE, 15 BAY STREET. ToRONTO.

Telephone 23%2,

Forcign Members of Chartered Tustitute of Patent Agents,
Engtand,
Send for Free Pamy hlet on Patents, Ete.

WM. HAMILTON MERRITT, F.G.S.

Associate Roval School of Mines, &c.

Mining Engineer and Metallurgist

Will report on Mines and Mineral Properties.
ADDRESS:

15 TORONTO ST., TORONTO, ONT.
EDWARD C. HALL, Jr., S.B.

Graduate of Mass, Institute of Technology.

Mechanical and Mining Engineer

MAPS, PLANS AND SPECIFICATIONS.

Examination of Mines and Mining Properties a Specialty

MINE CENTRE, SEINE RIVER, ONT., CAN.

ARTHUR W, B. WHITELEY, E.M,

Consulting Mining Engineer and Metallurgist

MANAGEMENT AND REPORTS.

MINE CENTRE, ONT., CAN.

P.0. Address: Harding Crane Lake, Minn.
Moreing and Niel's Code.

M. FRANK CONNOR, B.A.Sc.

Grad. Faculty of Applied Science, McGill University.

Analytical Chemist, Assayer, Etc.

Accurate Analyses of Ores of Gold, Silver, Copper,

l.ead, &c., Furnace Products, Waters, Fuels, Ftc.
Special Rates to Mining Companies,
Correspondence Invited.

OFFICE AND LABORATORY :
BANK ST. CHAMBERS OTTAWA.

J. T. DONALD,
Assayer and Mining Geologist,

112 St. Francois-Xaxier St., MONTREAL.
Analyses and Assays of Ores, Fuels, Furnace Pro-
ducts, Waters, ete.  Mines and Mining Properties
examined and valued.

F. H. MASON, F.C.S. J. H. HEAL, A.R.S.M.

MASON & HEAL
MINING AND METALLURGICAL ENGINEERS

Assayers and Mineralogists.

Mining properties sampled and reported upon.

Assays and Analyses of Ores, Slags etc.

Metallurgical Plants designed.

Metallurgical Processes enquired into and reported upon.
Mines and Mineral Lands surveyed.

Queen Building, Hollis St.

HALIFAX, NOVA SCOTIA.

ALEXANDER DICK
Civil and Mining Engineer
QUEEN BUILDING, HOLLIS ST,
HALIFAX, N.S.

May be consulted on the opening and developmeut of
mining properties. Reports and estimates made on instal.
lation of plants and costs of mining, &ec. Thoroughly
equipped for all kinds of surface and underground surveys,

The location of old boundary lines a specialty. i

P.0. BOX 112,

J. BURLEY SMITH

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

Undertakes the Prospecting of
Mines and Mineral Lands ., ., ,

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

Quarry Sites and Clay Fields tested.

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

Properties Lxamined and Reported on and Assays
made.

JOHN MeAREE, B. A. Se.,

Graduate School of Practical Science,
Toronto University,

MINING ENGINEER AND ASSAYER.

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

RAT PORTAGE, ONT.

W. J. WATERMAN,

Mining Engineer,
610 GRANVILLE ST.,
Box 123. VANCOUVER, B.C.

Telegraph Address, WATERMAN, Vancouver

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

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

HOBSON & WARNER

Mining Engineers.
Twenty Years Pructical Experience in California

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

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

QUESNELLE FORKS, BRITISH COLUMBIA.

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

REPRESENTED A1 VANCOUVER BY

J. M. BROWNING,

Corner Granville and (ieorge Streets,
Vancouver, Biitish Columbia.

A. H. HOLDICH

NELSON, B.C.

ANALYTICAL GHEMIST AND ASSAYER,
FROM ROYAL SCHOI)L—OF MINES, LONDON.

Seven years at Morfa Works, Swansea: seventeen
years Chief Chemist to Wigan Coal and Iron Company,
England, is now prepared to undertake every descrip-
tion of Analyses or Assavs.

HOWARD WEST

(Associate of Royal Scoool of Mines, l.ondon)

Mining Engineer, Analytical Chemist and Assayer

THREE YEARS IN THE KOOTENAY.

Properties lixamined and Reported on for intending

Purchasers.

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

G. A. GUESS, M. A, H. A. GUESS, M.A.

GUESS BROS.

Analytical Chemists & Assayers

Thoroughly familiar with Boundary Creek and Fair-
view mining districts, Mining properties examined
and reported on.

Assays and Analyses of Ores, Fuels, Furnace
Products, Etc.

Greenwood, B.C.
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Central Office Codes :

. Moreing & Neal.
Jread St House Moreing & McCutcheon,
London, Eng.

Branch Offices

Rue du Faubourg
Paris, France.

Bewick Moreing & Co.
MINING ENGINEERS
AND MINE MANAGERS

512 Cordova St.
VANCOUVER, B.C.

W, AUSTRALIY:

Perth
Coolg 11
(3: garde Resident Partner
Lawlers in Canada
Auckland, New

Vealand d. D. KENDALL,

(35 years practical experience

Vancouver, 1. (", in mining.)

E. S. TOPPING,
TRAIL, B.C.

Has for Sale

Mines and Prospects on Lookout Mountain,

Rossland, Salmon River and all other parts

" of the Columbian Basin. l.ots in Irail.

. Lots and 20 acre garden plots in Deer Park.

i Will buy Stock for outside investors and try
to protect them from wild-cats. Will examine
mines.

DIVIDEND PAYING

Mining Stocks and

Other Investments.

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

HENRY BATH & SON,

London, Liverpoo! and Swansea,
BROKERS.
All Description of
Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

Cable Address: - BATHOTA, LONDON.

J.H.CHEWETT,B.A.Sc.

(Honor Graduate in Applied Science, Toronto University)

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

Mining Engineer

Consultation. Reports.

87 YORK ST., ROSSIN BLOCK, TORONTO.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTABLISHED 1878,

Miners and Shippers of Minerals, &,

31 Board of Trade Building, Montreal, Can.

Development,

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

British Golumbia
Smelting & Refining Co.

BUYERS OF

GoLD, SiLvER AND GopPeR ORES.

Correspondence Solicied.

Smelter and Offlces—TRAIL, B.C.
MICHIGAN COLLEGE OF MINES

A State Technical School.  Practical work.
Special facilities for men of age and experience.
Llective svstem. College vear, 45 weeks.  ‘T'uition
for residents of the State. $25 vearly ; for non-
residents, 150, Instruction in Mathematics, Phy-
sics, Mechanics, Chemistry, Assaying, Metallurgy,
Drawing, Designing, Metal and Wood Working,
Surveying, Mining, Ore Dressing, Mineralogy, Pet-
rography, Geology, Mechanical, Klectrical, Civil
and Mining Engineering, etc. Summer work in
Metal and Wood Working, Stamp Mill, Surveving,
Testing of Materials, Field Geology, etc. For cata-
logues, address, Dr. M. E. Wadsworth, President,
Houghton, Michigan.

GWILLIM & JOHNSON

McGlLL]
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses.

SLOCAN CITY, B. C.

F. HILLE,

MINING ENGINEER

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

PORT ARTHUR, LNT. GANADA.

E. E. BURLINCAME’S

D LABORATORY
Established in Colorado, 1866. Samples by mail or
express will receive prompt and careful attention.

Gold & Silver Bullion ®efirecsh Melged and As
Address, 1736 & 1738 Lawrence St., Denver, Colo.

BAKER & CO.

PLATINUM
REFINERS.

Material of all kinds containing Gold,
Silver or Platinum either refined
or purchased.

Manufacturers of Platinum Apparatus

of all kinds for Laboratory and
Chemical purposes.

000000

NEWARK, N.J.

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

LABORATORY

| The Ottawa Gold Milling and Mining Co.

KEEWATIN, ONT.

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

In lots from hand samples to one thousand tons,
Any size—laboratory working tests or mill runs
——ANY Process,

High Accuracy Determinations a Specialty
y |

LEDOUX & COMPANY

9 CLIFF STREET, NEW YORK.

Engineers, Metallur—gjsts and Assayers

Public Ore Sampling and Storage Works.

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

By special permission of the Secretary of the Treas-
ury of the United States, cars of Ore or Copper Matte
passing through in bond can be opened and sampled at
our works.

Consignments received and sold to highest bidder.
Send for circular giving full particulars.

Mines Examined and Sampled.
Analyses of all kinds.

ORFORD COPPER CO.
Copper Smelters

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

Assays and

Copper Ore, Mattes, or Builion Purchased.  Advances
made cn Consignments for Refining and Sale.
Specialty made of Silver-bearing Ores and Mattes.

SELL
INGOT AND CAKE COPPER.
Robert M. Thompson, G. A Land,
President. T'reasurer.

Office, 37 to 39 Wall Street, New York.

BALBACH
Smelting and Refining
COMPANY

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

President
Vice-President

NEWARK, NEW JERSEY.

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

Bullion and Argentiferous Copper Matte
received on Consignment or Purchase.

Smeliing and Rening Works:
Electrolytic Copper Works:

- NEWARK, N.J.

Buena Fe Sampling Works:

Agency, SABINAS COAHULLA.
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M. BEATTY & SONS,

Welland, Ontario.

~ Prepare to
., Pay Dividends ...

The direct method is a Full Equipment
of our Improved Mining Machinery. We
can design, build and install a complete
plant to suit your special needs—quickly—
—thoroughly—satisfactorily.

You cannot fail to get the best results, MANUFACTURERS OF

if you confer with us . . . . . . Dredges, Ditchers, Derricks and Steam Shovels
for Dredging, Dykeing, Ditching, GOLD
MINING, Etc., of various Styles and
Sizes to Suit any Work,

MINE HOISTS, HOISTING ENGINES,
HORSE POWER HOISTERS,
SUSPENSION CABLEWAYS,
STONE DERRICKS, GANG STONE SAWS.
Submarine Rock Drilling Machinery.

Mining Machinery
Steam and Water-Power Plants

WRITE FOR ESTIMATES AND INFORMATION.

BRANCH OFFICES IN THE
PRINCIPAL CITIES.

THE

Jenckes Machine Go.

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

WIRE ROPE AT MARKET PRICES.

SHERBROOKE, QUE.

WI. HATILTON MEG. CO.,

Agents, Victoria, B. C.

— i, A— W “BLACK DIAMOND” STEEL

...FOR...

W MINING DRILLS AND ALL OTHER PURPOSES.

~@> pARK BROTHER & CO., L.
—~—————ver——w— @ 33; 5T pAUL STREET, MONTREAL.

—~=_STOCK SIZES ALWAYS ON HAND.

Drawings and Hstimates Promptly Furnished.

THE NORTHEY CO. Ltd., Toronto, Ont.
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Another English ' Yellow- Legger.”

It has been our unpleasant task of late to refer in theie columns
to the eagerness with which so-called English experts, after very limited
sojourn, rush into print to air their knowledge of Canada and her gold
fields. The list of such “chappies” is not yet exbausted, to judge
from the latest example that has come to our notice.

The Journal of the Royal Colonial Institute for February contains
a paper on the “Gold Fields of Ontario and British Columbia” by
a Mr. E. P. Rathbone, who at one time, it is stated, was connected with
the inspection of mines in the Transvaal, and who arrived in the Ontario
fields during the latter part of May, 1897, whence, after five or six weeks
sojourn he went west to British Columbia. In the latter province he
visited one or two vein mining districts and left about the 1st of October
on his return trip to England, having had less than four months’actual ex-
perience of the two fields referred to. This does not, however, deter
Mr. Rathbone from pronouncing an authoritative opinion, and a less
time usually suffices for the average South Africander to “know all
about it.”

By way of preface we may say that we have rarely read a paper
which contains less original and valuable information than this one
of Mr. Rathbone’s.

Beginning with the statement that this paper will deal with Onta-
rio and British Columbia, in a very few lines Mr. Rathbone refers to
the whole * Dominion of Canada,” and annoances that payable gold
vein mining “in the Dominjon” has only existed since 1893. His
date is only a matter of thirty odd years out—a small error, truly.
Prior to 1893 Canada had produced over $12,000,000 nearly £2,500,-
ooo stg.—exclusively from vein mining. And this leads directly to
another error Mr. Rathbone has made when he considered “that the
Dominion Government should have a separate office to collect all the
mineral statistics from the various provinces in one statement.” For
many years now the Government has maintained a section of the
Geological Survey Department entirely devoted to “ Mineral Statistics
and Mines” in which can be found admirably tabulated and edited,
the mineral production of Canada for more than ten years past.

It is a characteristic of this species of the genus expert that he
will write upon subjects upon which he has not taken even ordinary
pains to become informed. .

We advise Mr, Rathbone to at once obtain access to the library of
the Royal Colonial Institute, and there consult the annual reports of
the “ Geological Survey of Canada, Section of Mincral Statistics and
Mines” in which he will find such information as will considerably
enlarge his knowledge of Canada, and her method of collecting
statistics.

Mr Rathbones opinion that the Ont:mo Bureau of Mmes is con-
ducted in such a manner as to *leave much to be desired ” we recom-
mend to Director Blue's attention; the REVIEW has already expressed
a similar opinion, We are glad to be able to agree with Mr. Rathbone
in his remarks upon exploration work particularly as applied to the
province of Ontario. It is nonsense indeed to expect purchasers to
pay a cash price for claims which have not been developed sufficiently
to show if they possess value ; but an error is committed in stating that
the largest gold producing mine in Ontario, (the Sultana) does not make
any public returns of its gold production. It does not make returns to
the proper official, but that official (perhaps wisely) does not, in making
up his returns for the whole Province, specify the product of this or
any other one mine. The statcment that the mining laws of the pro-
vince of Ontario ‘are greatly inferior ” to those of British Columbia
was disputed in the discussion which followed the paper, and is con-
trary 10 the opinion of Dr. R. W. Raymond expressed in these columns ;
an authority, we fancy, infinitely better informed upon the subject of
mining laws than is Mr. Rathbone.

The extent and value of Mr. Rathbone’s investigation in British
Columbia we leave for our western friends to judge, when he states that

e ‘“gold associated with the matrix” of the Rossland deposits is
 disseminated in a remarkably even manner throughout.” If there
has been any one thing which has been thoroughly demonstrated in
regard to the Rossland deposits, it is that the gold in the iron sulphides
is very unevenly distributed and that the only method by which one
can successfully follow or distinguish a pay streak from poor rock is by
unremittingly assaying every foot of ground passed through. This
statement needs no proof to anyone familiar with Rossland mines.

Mr. Rathbone’s intimate familiarity with the conditions of mining
in the great republic, to the south of us is well shown in his remarks
that “ the most important metalliferous mining work that of late years
has been carried out in the United States, has been in the States of
Washington, Idaho, Montana, Dakota and Michigan,” as this comes
immediately after the reference to the continuous chains of mountains
extending from the Arctic to the Antartic regions, it does not take much
of a student of geography to wonder where in this range of mountains
Michigan and Dakota come in, nor require a very aged mining student
to ask the question, what of the importance of the *metalliferous min-
ing” carried on of recent years in Cripple Creek and other parts of
Colorado? Mr. Rathbone, we believe. is the first man pretending to
scientific attainments who has traced a * progressive ” mineral relation-
ship from the copper and iron deposits of the State of Michigan, to the
auriferous quartz deposits of the Huronian, in Ontario.

‘The Hon. Dr. Borden, M. I, our Minister of Militia, who was
present called Mr. Rathbone to account in the discussion of the paper,
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for omitting any allusion to Nova Scotia’s iy»ld fields, to which Mr. Rath-
bone offered the disclaimer that he had never been there, he only spoke
of what he &nezv. As Mr. Rathbone, by actual count, has some :ven-
teen sentences in thirteen small pages in which “Canada” or the ¢ Domi-
nion of Canada " is used, we are afraid his disclaimer is not entitled to
much credence ; he has spoken of many things of which he “knew”
nothing,

“The risk of mismanagement " of mining properties according to
Mr. Rathbone are greatly minimised because the Canadian fields are
within two to three weeks' journey from Zondon. When will the British
public learn that so far as the North American continent is concerned the
“risks of mismanagement” are always at a maximum when properties
are managed *from London” and by English engineers? The short
history of failures in British Columbia shows this clearly—the successes
that have been made there have emphatically #o¢ been those handled
by Englishmen sent out “from London.” This point has been em-
phasised over and over again by Mr. Thomas Tonge in his contribu-
tions to the London Mining Journal and other technical papers. The
wisest step to our mind that any prominent English company opérating
in Canada has taken has been made by the British America Corpora-
tion in appointing as its chief engineer Mr. W. A. Carlyle—a Canadian,
educated in Canada, who has practiced not only in Canada but also in
the United States. Familiar with the country, the people and the local
conditions, Mr. Carlyle’s advice will be more valuable to this company
than that of any man “from London.” Good English engineers there
are, and also bad ; so far Canada has had a surfeit of the latter.

CORRESPONDENCE.

Lead Smelting, Refining and Manufacturing in Canada.

—

One of the features of the recent meetings of the Federated
Canadian Mining Institute was the unanimous adoption of a resolution
to petition the Dominion Government to place an efficient duty on lead.

It will be readily conceded that it would be greatly beneficial toall
classes and interests should the ores mined in British Columbia and
other parts of the country be smelted, refined and manufactured in
Canada. Some will take the stand that should it be possible to bring
into existence such a far reaching industry, the people at large can stand
the comparatively insignificant tax that prohibitory duties often impose
on the country at large ; others may argue that an industry to be truly
beneficial should stand on its own merits without any support. How-
ever this may be, in this particular case after looking at the question on
all sides, it will be found that no single individual in Canada should
suffer from prohibitory duty on lead, unless perhaps a very few brokers
who deal in this metal as imported from Mexico and England. It will
occur that a high price will be the consequence of such an action, but
this is not borne out by fact. ‘The Report of the Department of Trade
and Commerce for 1897, shows the consumption of lead and lead pro-
ducts in Canada as follows : —

(1) White and Red Lead, Orange Mineral (estimated). 4,293 tons.

2 Lead Nitrateand Acitate.............coviuinaenn. g *

3 Lead Old, Scrap. Pig ... cecivinniineniiiiilin, 3,264

4 Lead Blocks, Barsand Sheets ........... ..., 526 ¢

5 Lead Pipe..cociiiiiiiiiiiiiiii it 59

6 LeadShot...........coiioiieirnioiiiaiiinniiaann, 15

(7) Other mannfactures, N. E. S, (estimated)......... S22 ¢

S Litharge ...ciiiiiiniiinnrnrorerinieenronennonanns 6o1
Total., ... vvuvniiianes LN 9,670

The total consumption of White and Red Lead, Orange Mineral
and Zinc White, shown in the Report of the Department of Trade
and Commerce for 1897, was 5,210 tons; no absolute data being
obtainable to know what proportion of this amount was the product
of Lead and what the product of Zinc. The percentage of Zinc
White to White Lead consumed in the U. S. in 1896 was 17.6 per
cent. ; thus I have figured from this basis,

(1

~—

(2) In the Report of the Department of Trade and Commerce for 1897,
no quantity except value in dollars is shown opposite *‘ Other
Manufactures N. E. S." therefore I have madea proportion between
this value and the value opposite ** Old, Scrap and Pig Lead » to get
at a quantity.

So we can safely calculate the annual consumption of lead and its
products in Canada as an equivalent to less than 10,000 tons. Now
the output of lead from British Columbia during 1897 reported by Dr.
G. M. Dawson, Director of the Geological Survey of Canada, shows the
the lead production to be 39,018,219 lbs. We submit to the com-
mercial intelligence of all men, with a supply so far exceeding the
the demand, is it likely that the price of lead to the consumer is liable
to rise materially from its present level? It may be shown that the
price of lead inthe U. S. went up when the present dnty was imposed, °
but it is easily understood when explained that the U S. does not pro-
duce sufficient lead within her borders to supply her demand, whereas,
it is shown Canada does. 1t is not very likely that the consumption of
lead in Canada will rapidly increase, whereas with such a duty as is pro-
posed, the production in Canada will be greatly increased, as lead mines
could be operated in Ontario ; the Crows Nest Pass Railway will open
up new fields ; and low grade lead-silver Mines on Kootenay Lake and
vicinity would be worked where they are now idle.

It is a fact that the demand from the U. S. Smelters for these lead
ores would increase as the supply (for U. S. Smelters) from British
Columbia became smaller ; hence the miner would have the benefit of
better pay for his ore.

It has been asked would not a direct subsidy be preferable to an
import duty on lead for the purpose of establishing smelting and refin-
ing within Canada. It is only necessary to investigate the market to
find that Canada is at present giving to the foreign seller of lead
the full benefit of practically the New York market for that metal,
getting 2 comparatively paltry amount of income in the form of a low
duty. For instance, take Mexican lead, without the Canadian market,
they would receive $20.00 to $40.00 per ton less for their lead—thus it
is shown Canadian consumers are enriching the foreign lead producer
and gaining nothing, whereas with a large surplus supply, Canadian lead
miners would receive this benefit and the consumer would at most be
none the worse off than at present.

The reciprocity idea with the U. $. has been brought forward as a
more potent help to the lead producer ; that is, it is suggested that over-
tures should be made to the U. S. Government to get them to ease up
their tariff on lead into the U.S. as for instance, by taking the differential
off pig lead to make the duty equal to lead in ore. The fallacy of this
argument is shown at a glance at the following :—

Assuming the price received for lead in Montreal equal to New
York or $3.50 per 1b., $70.00 per ton, the miner would be charged with
about $20.00 for freight and marketing his lead in Eastern Canada.
Now should the differential be taken off and the miner only pay 1l4c.
per 1b. duty, and and the lead would still have to be charged with freight
and marketing to Eastern U. S. at about the same figume as in Canada
or $20.00, hence the miner would receive marketing his lead in Canada
$70.00 less $20.00 cqual to $50.00 per net ton. In the United States
be would receive $70.00 less (134c. per lb. duty) $30.00 and $20.00
freight and marketing per ton equal to $20.00 net per ton

1t is shown at present that a mine producing a 60 per cent. lead ore
pays $22 oo freight and treatment 1 }4c. per lb. duty on 1,200 Ibs. lead
or $18.00; chargeabe against his ore $40.00, besides his expenses of
mining, &c. He reaeives New York quotation, or say 34c. per Ib., or for
1,200 lbs. $42.00, so it is seen that for other expenses and profit, the
mine must depend atmost entirely upon values contained in other metals
present, as silver or gold, thus a low grade mine where the ore requires
concentrating to put in a marketable form at all, cannot be worked, but
with the $30.00 per ton of lead going into the coffers of the United
States Government, the case would present a different aspect for these
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R. G. McCONNELL, B.A,,

(The new Provincial Mineralogist for the Province of British Columbia.)
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miners. 1 nust 1 ot be lost sight of thae though the Canadian market
would simply giv. the “leg to stand on™ so to speak, but with this the
surplus lead could be marketed in the Orient, where in China and
Japan and Corea there is a market for several thousand tons per annum
of lead aud lead products.  l.ead ore from the Kootenay district has up
to now most largely benefited American Railways,  With smelters,
refineries and factories in Canada, and to get the full benefit of the great
Crows Nest Coal fields, a market must be made for the coal and coke —
thus would this duty directly or indirectly benetit labouring classes and
merchants all over Canada, enabling Canada to assert to the United
States and the world at large her independent commercial policy in this
respect at least, and becoming a large exporter of lead should be no

small gratification to the hearts of loyal Canadians.
Wi BRADEN,

Pitor Bay, B.C,, 28th March, 1398.

The Proposed Export Duty.

Replying to your enquiry of the 1oth January: At first sight it
may appear, as if placing an export duty on mineral shipments to the
United States would have an injurious effect upon the expansion of the
mining industry of British Columbia, that making the large market
south of us more difficult of access to the miner would result in
benefitting the B. C. smelters at his expense, and no doubt at first this
might possibly be to some extent the case; but I think it would be
found in practice that the local smelte's would adhere 10 a low treat
ment rate to meet an almost certain reduction in railway rates on ores
going out of the country, a reduction which would probably be
equivalent to the export duty.

To my mind the question resolves itsell’ very much into this: Is
legislation to be carried out for the benefit of the few or for the many?
If all the ores produced in the Kootenay District were smelted at home,
it would mean millions of dollars being spent in the country which are
now spent elsewhere, and of which not a dollar comes back to the
country., It would mean an immense increase in the population of
men earning high wages and spending money derived from Canadian
ores in the country to which it belongs, and it would mean more than
this, it would mean that mining would receive an immense impetus in
the district, that as the demand of the home market increased for
various ores, and for fluxes that would only be mined for local
smelters, so would development work and prospecting increase also, and
thus an export duty that would foster home smelting, is bound to aid
the expansion of mining instead of retarding it.

HENRY CROASDAILE,
General Manager The Hall Mines, Limited.

Nelson, 2oth March, 1898.

Crymmercial Progress as Infiuenced by the Development
of the Pig {ron Industry.*

By Joux BIRRENmNE, Philadelphia, Pa.

Onmitting temporary disturbiny causes of a national or interna-
tional political character; comparisons of the present status of various
nations, demonstrate that commercial prosperity is proportionate to
the capacity of a country to produce what is required by its citizens
or for other peoples; to it’s financial ability to sustain these products,
and to the facilities for distributing what it is able to supply.

This product may be of natural growth; as of cereals, fruits,
lumber, etc.,— it may consist of minerals or of manufactured goods,
and the nations which are best able to convert the natural product into
useful forms, and to transport them cheaply to market, may claim
pre-eminence.

*Paper read before the Federated Canading Mining Institute March, 1%8.

A retrospect will bring to the notice of an observer numerous
instances of local advancement in older districts which transformed
crude into manufactured material, although the progress may have
been limited owing to the area which could be reached by the
transportation facilities applicable. As steam displaced animal, or
wind powers, the market available was broadened, exchanges of
commodities were made possible over larger territory, and the districts
benefitted were increased in number and extent.

The same general conditions which influenced the advance of
districts, counties, states or provinces, apply even more forcihly to
nations; and we note the most marked improvement in those political
divisions of the world which have developed their resources and
supplied means for their distribution.

In the effort to secure such distribution many natural obstacles
have been surmounted, and in the common parlance “distance has
been annihilated” in many instances; so that in the state of transpor-
tation to-day, localities are only in part comparable by relative
distances; the character of existing avenues of traffic, and the com.
petition Dbetween rival routes being more nearly the gauge for
competition.

Disclaiming any desire to minimize the important bearing upon
national advancement which should be credited to other specialties,
the iron industry may be given a leading position in securing com-
mercial development. The term ¢iron industry” is intended to
include all the steps from the mining of the ore to the production of
the finished product in various forms of iron and steel. The winning
of nature's crude materials from the earth, and (by the application of
the mental and physical powers of man) the conversion of the'e into
forms, which when properly applied add materially to our comforts,
will improve any community and advance any nation.

This brief discussion will be confined practically to the production
of pig iron, and the reliance of the more advanced stages of
manufacture upon the crude metal, using the record made in the
United States as illustrative.

Few articles which we manufacture have been so liberally dis-
cussed by political economists as pig-iron, and in legislation concern.
ing custom duties, this product has assumed such a prominent
position that we may infer that this particular industry is recognized
as exerting 2 marKed influence upon the progress of a country, and
especially upon certain sections thereof. Facts sustain the inference,
and probably no one industrial pursuit, except possibly coal mining,
has done more to advance the United States than the production of
pig iron, and by this product and subsequent manufactures, much
assistance has been given to the development of the coal mining
industry, which now contributes about 171,000,000 tons annually,
or thirty per cent. of the world’s out-put of coal.

In this connection attention may well be invited to the fact that
much of the earlier advancement in iron production and manufacture
was based upon the use of bogz ores, which abound along the
Atlantic sea-board, and which bear close relationship to the ores now
smelted in the Province of Quebec in ine production of metal «f
exceptional character,

Having a general kuowledge of what has been done towards the
establishment of a Canadian iron industry, and the efforts to encour
age this by governmental or provincial assistance, some applications -
the foregoing conclusions to the future of the Dominion may be ¢\
pected at this time. The suggestions offered are not based up:n
detailed knowledge of local conditions superior to that possessed hy
many present, for I realize how much better equipped others are to
discuss this subject locally. But it may be possible for one whe<e
professional work has included numerious investigations of tie
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adaptibility of various locations for the establishment of iron and
steel industries, and whose examinations have embraced some of the
ore deposits of the Dominion, to present new phases concerning pig
iron production as exemplified in the records of progress in the United
States, which may be applied to Canadian development.

[f this paper shnuld in a small way contribute to the advance-
ment of a country whos. borders co-incide with those of my native
land, for a distance equal to one-sixth of the circumference of the
globe; a country with which we have many ties; a country whose
advancemen wust be of assistance to my own. If any words of
mine canadd to the future progress of Canada, I shall be more than
pleased.

Canada is well supplied with iron ores; many of them of
excellent quality; some of them have withstood heavy cost of
transportation and paid duty for consumption in blast furnaces in the
United States, several hundred miles from where they were mined;
others lie unattacked where nature placed them, waiting to be
transformed into articles of usefulness by the hand of man.

If future investigation demonstrates that electro-metallurgy will
supplant our present smelting processes, the numerous excellent water-
powers for which Canada is famed, oFer great possibilities for
generating electricity cheaply and liberally, and if the utilization of
the power of falling water does not extend to the primary process of
reducing and smelting ores, these great reserves of power may prove
serviceable in supplementary treatment of the metal produced.

Leaving this attractive field for the investigation of others, the
subject of iron production mav be considered, in the light of present
knowledge, which requires that to obtain metallic iron upon a com-
mercial scale as to quantity and cost, iron ore must be fed to blast
furnaces, together with suitable fuel and flux, and these three materials
must be accessible and of desirable character.

‘The problem which seems tc retard the central Canadian industry
is the bringing together of satisfactory fuels for smelting, and ores of
desirable character close to the point of distribution or consumption.

In determining the availability of a district, or individual
location for the produciion or manufacture of iron or steel, the
requirements are :

“d4.” The facilities of obtaining raw materials of satisfactory
character, viz: —iron ores, fuel and flux, their cost and the character
of metal which they will produce advantageously.

“B.” The market which can be conveniently reached, or which
can be developed, and the character of product most in demand.

«“ " The transportation facilities; both existing and prospec-
iive, and rates obtainable on raw material and finished products.

«D. The supply and cost of labor, and the conditions which
may cheapen or enhance the wage rate.

«L.” The relation which the location bears to other established
works which make similar products, and the competition which must
be met from these.

«/7” The character of works which can be constructed and
their cost.

“G.” ‘The cost to produce pig iron and to manufacture iron and
steel of the forms most in demand.

“f1” ‘The probability of other locations where no iron is made
hut possessing equal or in some cases superior advantages, engaging
n iron production,

“7.” In countries like the United States and Canada the trend
of increasing population demands consideration.

The problem, therefore, is by no means a simple one, and in the
‘ght of recent concentrat’on of numerous plants under one general

management or control, the question of ample capital to build, equip
and operate works, adds another factor.

In good practice the amount of ores required to produce a ton
of pig iron will exceed the quantity of fuel and flux necessary to
smelt them, and in a general way it would appear better polic, to
convey the fuel and flux to the ore and smelt it. But transportation
facilities, a market and ample cheap labor are necessary to insure suc-
cess. Therefore, when ores, fuel and market are not all convenient,
the question as to the location of a works will be influenced by
relative conditions affecting each special feature.

Thus, in 1897 almost 12,500,000 tons of iron ore were shipped
from the Lake Superior mines to furnaces, some of which are 1,500
miles distant, the average distance between the mines and furnaces
using the ores being probably Hoo miles. These ores have gone
partly to meet the fuel, but the predominating attraction has been the
market afforded for the distribution of the metal produced and the
articles manufactured from it.

Chicago, Illinois, is dependent upon Michigan, Wisconsin and
Minnesota, for iron ore, carried from 400 to 8oo miles, and upon
Pennsylvania and West Virginia for coke, transported 500 to 8oo miles;
the facilities lor assembling these raw materials and distributing the
finished products, added to a good home market, are responsible for
the present advanced position of the Chicago district.  Allegheny
County, Pennsylvania, of which Pittsburg is the business centre,
has the distiction of producing a larger amoum of pig iron
than any other district in the country. It has an excellent
fuel supply close at hand, but the iron ores are brought an
average distance of goo miles from the Lake Superior region.
The rail road facility for assembling raw material and taking
away finished product; a near by market and intimate connection
with the steel industry have combined to give Allegheny County
pre-eminence.

The Birmingham district of Alabama is convenient to supplies of
raw material, but distant from market demands, consequently its pro-
gress has been largely due to the possibility of producing non-
Bessemer pig iron cheaply, to be manufactured elsewhere.

With the exception of a few charcoal blast furnaces in the New
England States, the iron producing industry there is dormant, and
although Eastern New York and New Jersey have abundant ores,
the distance from a cheap fuel supply restricts their out-put of metal.

East Pennsylvania fares somewhat better because of a local
development of the iron and steel industry, but is not advancing its
production, nor is this to be expected unless the export trade demands
greater activity on the part of its industries.

The bulk of later advances has been in the districts tributary to
the great lakes, or which can be conveniently reached by the
excellent ores of Lake Superior.

A brief summary of the development of the iron industry of the
United States may be given in a statement of the rapidly increasing
out-put of pig iron, this being the basis of the entire industry.

The statement is given by Jecades and for the years when the
product exceed even millions of tons.

GROWTH OF TH¥, PIGC IRON INDUSTRY OF THE UNITED STATES.

Gross Tons ¢

Year. Pig ITron Made, Remarks Concerning Onl-put.

1810, v e e 53,908

1830 .5, v e Ll 165,000 Trebled in 20 years,

) & X1« T 286,003 Nearly doubled in 10 years,

1850, . ittt e 563,755  Doubled in 10 years.

1860 . .. ..l L 821,223 Increased nearly 50 p.c. in 10 years,

1864. .. v v v 1,014,282 First year wlien an out-put of
1,000,000 tons is recorded.

1870 0 iiiiiii e 1,665,179  Doubled in 10 years,

| £ 7 J 2,548,713 First year when an out-put of
2,000,000 tons is rccordc(Y.
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3,835,191 Increased two and one-third times

1880, ..o ol L
in 10 years, also first record of
3,000,000 toits,

(3.1, 7 [ 4,144,254 First record of production of
4,000,000 tos,

1886, ..iih eiciiea s 5,683,320  First record of production of
5,000,000 tots,

TE 1 6,417,148 First record of 6,000,000 tons.

1889, . & tiiiiveve creen 7,003,642 Iirst record of 7,000,000 tons,

1890, . iieiiiinien s 9,203,703 Increased two and one-third times
in 10 years, and first record of

,000,000 tons,
10 N 9,652,6% Maximum annual product.

The past three months’ rate of production has been at the rate of
12,000,000 tons.

These figures show that while the production of 1860 was about
one-twellth that of last year (1897 when 9,652,680 tons were made),
it was five times greater than in 1830. Taking the‘census 1eport for
a half century, the data indicates that the pig iron output of 1890 was
over thirty-tiwo limes that of 1840,

This indicates a rate of progress which has never been duplicated
in any country in a similar interval ¢f time, and it may never be
again, for if the product of the blast { *naces of the United States
increased in tae same rate for fifty years subsequent, as it did for fifty
years prior to 189o, this would reach the enurmous total of
295,000,000 gross tons per annum, and require that in 1940 the
country should produce in one year, two and one-half times the total
out-put of all the United States furnaces for the fifty years, 1840-1890.

It may be of interest to note that until 1840 all of this iron was
made with charcoal. The year 18535 was the first recorded in which
the production of pig iron by the use of anthracite coal exceeded
that made with charcoal, and in 1860 the relative proportions of iron
made with the different fuels were practically twice as much charcoal
pig iron as coke iron, and twice as much anthracite iron as charcoal
iron.

In 1897 the quantities of pig iron made by the different fuels
were:

Using coke and bituminous coal........ ........... 8,464.692 gro% tons

Using anthracite or anthracite and coke mixed.. 932,777

Using charcoal....... ..ovieiiiiiiiiiiiinn 255,211 «
Totaleeciiiini i 9,052,680 «

The great advance in the use of coke may be further stimulated
by experiments which indicate that bituminous coals not ordinarily
classed as ‘ coking " can be made into satisfactory metallurgical fuel,
by carelully investigating them and treating these coals in improved
ovens.

Mere figures of production do not show real progress, for the use
of the metal is a better gauge; and this is indicated by dividing the

tonnage produced into the population of the United States in census.

years. This gives the following result:—
In 1860 the U.S. produced 1 ton of plg iron for 32 inhabitants.
13 18 [s) [ 1 21 (14
¢ g 880 “ 1 .
{3 1890 ¢ ] o 7 %

With the rapid increase in production there has been a marked
decrease in the number of plants to supply the metal.

Twenty years ago (viz. 1877) the number of blast furnaces in the
United States, considered as on the active list, was 716 In 1897, a
similar list embraced 423 stacks, of which but about 200 contributed
to produce the pig iron credited 1o that year.

While large furnaces have displaced small ones, the increase in
size will not alone account for the result.

Improved equipment and technical knowledge applied to iron
smelting has done more than anything else to secure the advancement
indicated.

'l he most xmport"mt hctor in the dcvelopmcnt of the pig iron
industay is the conversion of iron into steel. This is i. .icated by the
figures which show that in the past ten years the quantity of pig iron,
rated as Bessemer, has increased from 2,637,859 tons, or 40.65 per
cent. of the total pig iron make of 1838, 10 5,795,584, or Go per cent.
of the pig iron output of 1897.

The pig metal classed as Bessemer indicates the amount which
was utilized to produce steel in converters; in addition, the open
hearth furnaces required a considerable amount of pig iron,

The 5,500,000 long tons of steel ingots made in 1894 were trans-
formed into rails, plates, sheets, nails, wire, etc., at works which were
drawn to the vicinity of the blast furnaces supplying the pig iron.

It is not the furnaces alone, but the concentration of manufactories
which gives value to blast furnaces as developers of a district.

Several years ago a town-site boom ranriot throughout the eastern
portion of the United States, and prospective cities were laid out sufli-
cient to require half of the population of the country to occupy their
liberal areas. Most of these proposed cities were based upon the
establishment of blast furnaces, although some of the sites chosen had
little to commend them as locations for pig iron production.

As a result there are now few indications of a number of these
prospective cities, and even their memory is, in many cases, confined
to those who invested in town lots laid out through cornfields, at prices
equivalent to the cost of similar properties in actual municipalities.

Over go per cent. of the employees about a blast furnace plant
are classed as ordinary navvy laborers, the number of specially skilled
or educated specialists being small, hence the supplemental processes
of converting the metal and especially its manufacture into articles of
use do more to advance a town or city than the blast furnaces alone.
In fact, so closely are these supplemental processes associated with
pig iron production, that it is only at exceptional localities where it will
be found desirable to establish new smelting plants, unless they are
closely affiliated with steel works, rolling mills, etc.

While pig iron is a most potent factor in the development of a
district, province or nation, its manufacture cannot be made successful
without the use of good business management and technical knowle'dge.
Even with these, failure may and probably will follow the location of
plants without giving the site thorough, unbiased investigation.

In short, all of the factors above indicated must receive careful
attention in determining the advisability of erecting blast furnaces if
the pig iron industry is to exert a healthy influence upun commercial
development.

Notes on Mining on the Coast of B.C. and the
Adjacent lslands.*

By G. F. MoxcroN, F.G.S., Vancouver. B.C.

At the present time prospecting is being carried on along the
whole line of the coast of the mainland, but it has hithertc been chiefly
confined to that part which lies south of Smiths Sound, as this section
was more readily arcessible from the settled districts. The predomi-
nant feature of the district is the remarkable way in which the coast is
penetrated by inlets, many of which extend for fifty miles, and branch
out into numerous smaller inlets or arms. The mountains are
very rugged and heavily timbered, rising in deep siopes and escarp-
ments from the water, without any interval of low land which can be
used for cultivation, Streams are abundant, and often of considerable
size. Their course is marked by deep canons. The channels between
the shores of the inlets and islands are very deep, it not being uncom-
mon to find 2 depth of 50 fathomsa hundred feet from shore. Abun-

*Paper read before the meetings of the Federated Canadian Mining Iustitute
March, 158,
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dant traces of glacial action may be seen, and boulder clay occurs at
many points.  ‘The clitmate is much milder than that of eastern Canada
and it is rare for snow to lie for more than a few weeks below the
"T'he rocks composing the coast are granites,
slates and limestones, with intrusive felspathic rocks, and some amyg-
daloid. ‘There are also a few small patches of cretaceous rocks, notably
at Point Rayner in the neighborhood of Cape Caution, where some
work has been done on aseam of coal which is 2 feet thick and carries
71 per cent, carbon,  These strata are associated with dikes and sheets
The exploitations hitherto
carried out seem to show that these coal-bearing strata were laid down
in narrow inlets such as exist at the present day in the same district,
and this has rendered it difficult to define their area, but they appear
to underlie about four square miles of the present land surface, and
may be found to extend to a considerable distance seawards. Aurifer-
ous veins have been found seven miles north of this at Yakush Harbor
and work is being carried on there. Locations have been made on
many islands aud on the shores of the inlets to the south, especially on
Loughsborough Inlet and Cracroft Island, where copper ores occur,
but the interest at present is centred chiefly on the district between
Phillips Arm and Howe Sound. ‘The first poin. at which any consid-
erable amount of work was done was at the Alexandria mine, west of
the entrance to Phillips Arm At this point there is a band of slate
with intercalated quartz veins, which has been proved by a drift along
the best vein for a length of 150 feet and a cross cut o feet long. As
shown in the cross-cut and on the shore, the strata cousist of alternate
layers of quartz and slate, varying from 3 to 15 feet thick. All
the quartz carries some iron pyrites and yields a little gold, but the
pay streak was aseam of blue laminated yuartz found near the hanging
wall of the largest quartz vein, and carried the gold disseminated
through very fine-grained arsenical pyrites. ‘I'his was 4 inches wide
near the mouth of the drift and yielded $68 per ton in gold. At 10>
feet further init was nearly 3 feet wide, but had a value of unly $8. At
this point it was faulted by a dike of quartz felsite and has not since
been recovered. In this property it seemed that wherever the pyrites
is coarse-grained the gold value is low. TFurther up the Arm, on the
same side, are the mines grouped around Fanny Bay Of these the
Coon was the first located. It has several veins in slate which carry
gold associated with iron pyrites, one being 3 feet wide, but the most
important is a small one cropping out on Hewet Point, which is an
island at high tide. Smelter tests of this ore yielded $100 per ton. On
the same claim occurs iron ore at the junction of the granite and
limestone. On the west side of the bay lie the Dorothy Norton and
other properties which are now being worked on the extension of the
Alexandria vein. The limestones and slates lie in narrow synclinal
basins between the masses of granite which form the high ridges. A
good section of one of these is seen in Marble Creek. The slate and
limestone seen on the bay cross the arm, and some work has been done
on them there. They may also be traced, but not continuously, to the
south side of Carden Channel, where they crop out for five miles con-
Between the locations at that point and those of Fanny
Bay occurs the Blue Belle, which is on the mountain between Phillips
Arm and Frederick Arm. This is a property containing a low-grade
ore body of great width, carrying a little copper. There is also a
shoot of $52 ore. The limestones in their course west of Fanny Bay
butt up against the granite and are cut by diorites, yielding where this
occurs magnetite carrying some copper sulphides. In the line of the
Alexandria southward are the Channes mines on Channe Island and
Valdez Island. A typical one is the Hetty Green, in the drift of which
the ore body occurs as a vein of quartz, which is talcose and yields
traces of gold. Along this runs the pay-streak, which is a seam of

elevation of 2,000 fect.

of trap, together with some volcanic ash,

tinuously.

quartz highly mineralized and carrying $100 perton. It is 2106
inches thick. ‘The Estero Lagoon runs into the head of Frederick
Arm, It lies almost parallel to the Cabelero Channel, and is only
separated from Bute Inlet by a narrow strip of low land,  Along the
north side of this, at the junction of the granite and slate, are several
large bodies of low-grade copper ore. A concentrating plant is being
erected there by R. C. Forsyth.  One mile south of the range of the
Alexandria vein lies the Douglas Pine, which has shipped about
fifty tons of copper ore. Many other adjacent claims show good
prospects.  On the west side of Bute Inlet, which is 30 miles long,
occur several veins carrying copper and galena.  Gold has lately been
found on Ramsay Arm; Stewart Island has copper stock-works in
hornblendic granite. Coming south from Bute Inlet we find many
locations, chiefly on copper ores, as in Raza Island, the Hole in the
Wall, Quathiaskl Cove, and others. On West Redonda Istand are
several locations, most of which show copper and carry some galena.
‘The most notable is the Medora, which has a vein following the line
of a diorite dike in granite. Here the veins depend for their value on
the presence of galena. This vein has a 3-foot pay-streak yielding 7
per cent. galena and $22 gold. Zinc blende occurs in this and adjacent
claims. TFrom the north end of Redonda is a large deposit of magne-
tite, from which ore was formerly shipped. On Desolation Sound occur
other veins which are similar to that on the Medora, and on which
work is being done. On Theodosia and Lancelot Arm are several
copper deposits at the junction of the limestone and granite. This
limestone crops out southward 2 miles south of Hirtuda Point. On
the opposite side of the channel is Texada Island, which is the most
prominent mining district on the coast at present. The most important
is the Van Anda mine, which with the Raven and others occurs along
the line of contact between granite and limestone. The ore from this
averages $40 per ton. On the other side of the island is the Texada
iron mine, which was formerly worked for iron, but now is beginning
to produce copper. According to Dr. G. M. Dawson, this is a contact
deposit peoduced at the junction of the granite and limestone, and
intrusive felspathic rocks occur there. The ore lies in irregular bodies
or chimneys and penetrates the granite and volcanic rocks as well as
the limestone. In Jervis Inlet at Treasure Mountain lie several bodies
of chalcopyrite. The country rock is quartzite, slate and granite,
which are traversed by intrusive igneous dikes. These bodies of ore
appear from the work so far done to be likely to be of considerable
economic importance. In Howe Sound zinc blende occurs on Gambia
and Bowyer Islands in considerable quantity. Chalcopyrite occurs
north of Vancouver eight miles and also on the North Arm, but very
little work has yet been done. The district as a whole has as yet been
very little developed, and hardly prospected away from the shore, but
is likely torival the more developed sections of this Province eventually.
For much of the information relating to the district, especially as to
the southern part of it, I am indebted to Mr. A. J. Colquhoun, M.E.

In order that our comments may not be construed as in any way
influenced by political considerations at a time when Yukon matters
are permanent in Parliament, we have held over until our next number
our promised review of “Ogilvie's Official Handbook” and the
amended Yukon Regulations.

The next annual meeting of the members of the Mining Society
of Nova Scotia will be held in the Halifax Hotel on Wednesday,
6th prox. A number of papers will be presented of interest. The
annual dinner will be held in the same place.
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The New Provincial Mineralogist for British Columbia.

We are pleased to be able to announce that the appointment of
Provincial Mineralogist for British Columbia, about to be vacated by oir.
W.A Carlyle, has been offered to, and, we understand, has been accepted
by Mr. R. G. McConnell, B.A, one of the ablest members of the staff
of the Geological Survey of Canada.,

Mr. McConnell graduated from McGill in 1879 with a B.A. degree

in Artsand first rank honours in Science, and the Logan prize. Inthe
same year he joined the staff of the Survey, bis first Geological work
being done on the Peace River expedition from West Coast to Winnipeg,
as assistant to the present Director, Dr. Dawson.  In the followirg year
he was employed in the Laurentian arca of Quebec, north of the St.
River, and during 1881, m what 15 now Southern Alberta, again 23
assistant to Dr. Dawson.  He wintered at Calgary and continued the
eaplorations alone m 1882, his observations being embodied in the
Report on the Bow and Belly River District.  In 1853 and 188, he
had charge of explorations agam m the North-West T'erritory iu the
Cypress Hills and Woody Mountam region, the work being fully
deseribed in an elaborate report and map publhished by the Survey.  In
1885 and 1886 he was engaged in the construction of a geological
~eetion across the Rocky Mountams, and i 1887 mna general exatiina-
tion of the Liard, Mackenzie and Yukon Valleys m connection with
the Yukon exploring expedition.  In this greai and extremely hazardous
work of exploration Mr. McConnell ascended the stickine and came
down the Liard, wintered at Uort Simpson on the MacKenzie, and in
the following year descended that river, crossed the Rocky Mountains
inside the Artic circle to Porcupine River, descended the Porcupie
and up the Yukon, crossing the Chilkout Pass o Lymn Canal, the total
distance covered from the time he left the cuast at Fort Wrangelt until
he reached it again at the head of Lynn Canal being about 4,000 mules,
w000 by boat and canoe, and 1,000 on foot. In 183y and 1890 he
esamined and published a Report on the Peace and Athabasca Valleys,
with special reference to the existence of petroleum in this region.
After a vear's holiday spent in Europe he resumed his investigations on
the Racky Mountains, north of the line of the Canadian Pacdic Rl
way, and in 1893 conducted an exploratioa of the Finlay River and
Omenica regions in British Columbia. T'he last three years have been
spent by Mr. McConnell in West Kootenay, among the mining camps,
aathering data for a geological and topographical map of this important
mineral producing district and for a Report on its geology and mineral
resources.

The Province of British Columbia is to be congratulated on the
acquisition of a gentleman of sound technical training, of good judg-
ment, with an extensive acquaintance and experience in the field, one
m every way suited to the responsibilitic< of its Mining Bureau, and a
worthy successor to our old friend, Mr. Carlyle. We are indebted to
\Mlr. W J. Topley for the use of the photo of the new Provincial
Mmeralogist.

Steel WINDING RopES IN GERMAN CoOLLIERIEs.—lor winding
varposes in German mines, nearly all the ropes are made of steel wire
nd of round section, with from 120 to 180 kilogrammes per square
millimetre (76 to 114 tons per square inch) breaking strain. Dunng

the Tast few years twisted ropes of locked construction have been made
in Germany by Feliten and Guillaume, with wire of special sections.
\ strand rope is twisted from strands, each of which has previously been
wade with wire ; and the strands—generally six or eight, but sometimes
«ven nineteen-—are uniformly laid round a hemp core and arranged
-mraily.  If; however, the ropes have to be more than usually flexible,
he strands also ‘have hemp cores, and in this case they generally con-
st of eight strands of 12, 20, or 30 wires with nme hemp cores alto-
cthu(;. one in the middle of the rope and onein each of the eight
‘rands.

Notes on the Michipicoton Gold Field.”

Iy A, W, WitLaorr, M.A,, B.Sc., Torottto.

During the summer of 1897 some fine samples of fine gold were
obtained on the shore of Wawa Lake, a few miles north of Michipi-
coton on Lake Super'or. Interested parties gave most glowing
accounts to the local wewspapers and these were widely copied.
The marvellous accounts of the Yukon were fresh in the minds of all.
and hore was another “Clondike close at hand, Prospectors flocked
into the district from points as distant as New York and Minnepolis,
and special correspondents were sent into the tield by enterprising
journals.

As the region was almost unknown, I was asked by Mr. Blue of
Bureau of Mines, to make a brief geological exammation of 1t. A
few facts gathered during this visit, I thought might be of interest to
the Institute.

In volume VIIL of ti 2 Geological Survey Reparts, the learned
director states: *‘There can now be very little doubt that every
square mile of the Huronian formation of Canada will sooner or later
become an object of interest to the prospector, and that industries of
~ousiderable importance may yet be planted on tlis formation m
districts far to the north, or for other reasous at present regarded as
barren and useless.” The first part of thus prediction, made only
two years ago, has already been fulfiled in the Miclupicoton district.
One hundred and eighty-six locations have already been taken up, and
these mainly in the two months of September and October.

The Huronian area in this district 15 not yet well defined.
map of “The bastn of Moose River,” published mn 13883, Dr. Bell
has "aid down the geological boundaries as determined by traverses of
the canoe routes. Much of the map s hypothetical, and my own
explorations lead me to believe that the Michipicoton Huronan area
is much smaller than represented on this map.

Sc far gold-bearing quartz has only been found i Huroman rock,
although counsiderable quartz is found in the Laurentian gueiss near
the contact of the two formations.

By far the greatest number of the locations are n the vicimty of
Wawa Lake, six to ten miles north-east of Superior. The Dickenson,
or MacKay claim, the first discovered, consists of four fawly parallel
veins running to the north-east and dippig about 35° to 435° to the
north-west. ‘Two other veins cut these on the angle. The rock is a
somewhat massive honblende schist, containing a little pyrite. The
veins vary in width from one to four feet. Specks of free gold are
easily found in pieces chipped off with a hammer. Eleven essays ran
from $13 to $145 in gold.

Many of the veins of the region occur m quartz porphyry. The
Johuston-Lawlor veinis an example. It has been traced over a wmile,
and free gold taken from it at a number of points. On Lawlor’s
claim three assays yielded $285, $324 and $693 respectively.

Besides Wawa Lake, locations have been made on Dog Lake,
near the Canadian Pacific, and on Manitowick Lake, twelve miles to
the south-west.

No development work had been done up to the time I left the
district, <o there is little on which to base an estimate of the pos-
sibilities of the region. There is certainly quartz in abuudance. On
the side of precipitous hills a wall of quartz is frequently found.
Numerous veins 10 to 15 feet wide have been reported. Many,
probably the majority, of these are of thebedded variety. Others are
true fissure veins.

As to the contents of the quartz one has only the assays to guide
him, and these are notoriously misleading. I have already mentioned

*Read before the Montreal mceeting of the Federated Canadian Mining Institute.
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some of the best. Many of the samples I took myself from other
properties have yiclded only traces of gold or nothing.

In the kind of rocks, in the mode of occurrence of the quartz,
in the minerals in the latter this region very closely resembles the Lake
of the Woods and the Sudbury districts.  One may fairly expect that
a similar development will take place here, and that with the increased
interest taken in mining, that the development will be much more
rapid  ‘The country is easily accessable, wood and water are abundant
and considerable water power is available.

‘The Michipicoton district has been declared a mining division
and now comes under the provisions of Part IIl. of the Mines Act.
By this Act all mineral rights are withdrawn from sale or lcase.
Annual miner’s licenses are issued, and those holding them may stake
out and work claims. A claim unworked for three months, except
during the winter time, may be forfeited.

Gold~Bearing Reefs and Placers of Northern
British Columbia.

By WILLIAM HLMILTON MERRITY, F.G.5., Assoc. R, M. 8,
Llacers.—Even before the rich discovery in the Klondyke district,
in the North West Territories, renewed attention for the past few years
had already been given to the placers and quartz reefs of Northern
British Columbia, particularly in the Cariboo district, but also to some
extent in the Lillooet district. Some notes on their general character,
both from personal investigation and from results obtained by others,

—— e e e JR— -

may not be without interest at the present time. Of thie placers it is
my intention to treat more particularly of types of *deep-diggings.”

The placer producing areas of both of these districts are similar,
‘The country is very mountainous. The country rock is schists, for the
most part, in varying dzgrees of metamorphosus, from soft talc,
schists to schistose-gneisses.  ‘These schists are interbedded with
inummerable quartz veins and bunches, running chiefly along the line
of strike of the schists and in the joint structure of the formation.
Some well defined strong veins can be followed for considerable dis-
tances, but the quartz generally occurs most irregularly, having more
the character of segregations of quartz in the buckles and joints of
the distorted formation.

Sometimes the irregular quartz masses seem to follow along the
line of shear zones and are met, one after the other, with abrupt
terminations and commencements, In these cases fault lines are
rarely discernable, the occurrence indicating formation of the gnartz
after distortion rather than that the irregularity is due to direct faulting
disturbance. Faults, however, can occasioually be seen through the
veins or the quartz bodies.

The above remarks are more particularly applicable to the
Cariboo district, but a cursory investigation of the Lillooet district
seemed to show similarity. The Gold Commissioner of the latter
district describes the conditions as follows: * I have referred to the
Geological disturbances that are in striking evidence everywhere on
Cayoosh Creek. [ would infer that quartz mining on this Creek
will be beset with many difficulties, which will require careful thought

Fig.1

Plate illustratingtMr._ Hamilton Merritt’s Paper * Gold BearinggReefs and Placers of Northern_British Columbia.”




THE CANADIAN

-

MINING REVIEW, 75

and skilled management in dealing with and overcoming them. The
blanket ledge will be in evidence, possibly rich, but suddealy vanish-
ing or twisting out of shape and lost for a time. Wide areas of the
numerous small quarlz veins and auriferous schists may be worked
profitably on the open face or quarry system, and in tum they
will be blocked by intrusive dykes of worthless material.” Instances
have occurred in Cariboo of large pieces of free gold having been
found in these small irregular veins or “pockets.” Therefore it may
be said in a general way of the localities above alluded to, given great
areas of these mountain sides, tributary to a confined valley, ideal
conditions exist for the disintegration of the soft schists and the con-
centration of the gold, when the great rush of snow water comes down
in the early summer.

The general character of the ore will be dealt with further on in
this paper.

It is generally a well known fact that Cariboo district is com-
monly reported to have produced some fifty millions of dollars wo=’
of gold from her placers, and Lillooet District some $1,200,000
(chiefly from Cayoosh Creek). Practically all the gold has been
taken from deep diggings.

Mr. Amos Bowman, M.E., stated in his report on (,anboo, in the
1888 publication, of the Geological Survey of Canmada: ¢ Cariboo
has not only been the mainstay of gold mining in British Columbia
for many years, but has proved, for its area, one of the best placer
mining camps in the world.”

Nearly all the above mentioned out-put has been produced by
groups of miners working as partners, or so-called companies. The
same thing will undoubtedly be done in the same mauner in the
Klondyke district. In Klondyke, however, the disadvantage exists of
having frozen gravel to work through, but in Cariboo the miners con-
structed large overshot wooden water-wheels, to give power for pump-
ing and hoisting their gravel. The friction gearand general simplicity
and effectiveness of their machinery was admirable for economical
working at shallow depths.

Such an arrangement for hoisting is shown by the accompaning
sketches (Fig. No. 1 and 2), illustrating a deep diggings placer still
operated in the Cariboo district, on the old day model. Everything
about the plant is made of wood, which is very abundant in these
districts, there beiag o iron used in its construction.

The gravel, and two feet of bed-rock is dumped into the *dump-
pit” along-side the shaft head. This dump pit is 12 feet long with
grade of one inch to the foot. The bottom is 12 inches wide, and the
sides, which are from four to five feet high, slope outwards and are
four feet wide at the top. This box should hold the gravel taken out
hetween two sets of timber, viz: some 1,750 cubic feet.

The advantage of a dump-pit is that water can be kept running
on the gravel and bed-rock, and it gets time to slack, and the gold to
seitle, before the clean up.

Below the dump-pit, the “dump-box"” issitnated. This may
be 12 ft. to 1S ft. long with 1 in. grade to the foot, and its width
3 ft. with a depth of 20 in. to 2 {ft.  Below the dump-box the sluices,
12 it. long, 12 in. wide and 12 in, high, run with about a grade of
1, in. to the ft.,, when there is ample water. The placer shafts are
zenerally small, in this instance 3 ft. x 3 ft.

The work at the face of the gravel on the bed-rock is interesung,
being the well known method of “spilling.” (Fig. No. 3).

‘The width of the working face is 10 ft. The operation of
potting in a new set is as follows:

A “bridge" is driven in under the ends of the lagging resting on
i advance sct of timbers, three “ keys,” or wedges, are driven in to
rwe up the bridge, thea “lagging” for the new set is started in

between the keys and dnven as far as it will go. Meantime gravel is
being removed and some 2 ft. of the bed-rock is picked up. The
coarsest gold as a rule being found in cracks in the bed rock. Some
18 inches beyond the set of timber a ¢ fore-set” is put in to catch the
lagging. ‘This fore-set is lighter than the ordinary sets and is merely
temporary. The lagging, which is cut in lengths of 4 ft., is then
driven in and is caught by the * fore-set,” which holds it up until it is
driven in some 314 ft., when another set of timbers, with posts and
crown-tree 1 ft. square is put in, care being taken to leave room above
for bridge and keys. Side lagging is also driven as well as the top
lagging. All the lagging is tightened by wedges not to allow the
ground to move or settle. It is v ry important to keep the ground
solid above, if at all possible, for if a ran once starts it is sometimes
impossible to stop it. Two men should put in one se* in each eight
hours shift in ordinary ground. The same may be said also with
regard to the speed of drifting in the gravel. An ordinary condition
is to find ‘““gravel” on the ‘bed-rock,” above that “ chicken-seed ” or
fine gravel, over the latter “slum” or fine running silt often occurs.
If this latter gets started it is very difficult to stop. Qften times work-
ings had to be abandoned. ‘The order varies somewhat, but gravel is
always on the “bed.rock.” Clay sometimes takes the place of slum
and then acts as a cover.

It is a great advantage where a drainage tunnel can be driven, as
is the case in the workings just described, for then pumping is un-
necessary. Where pumping is necessary it is, in many instances,
advisable to sink the main shaft in the solid rock, (a ** bed-rock shaft”)
and drive from it into the old bed of the river, as is being done at
present on Slough Creck and Willow River. In the former case the
old river bed was located at 287 ft. below the surface of the present
Creek by boring through the gravel with an hydraulic jetting machine.
A drain tuanel of 2,150 ft. was run to the old main working shaft to
relieve it of water, and, from the last available information, this has
been coutinued to the rim rock, in which a bed-rock shaft will be
sunk to a point below the deep channel and then a cross-cut will be
driven into the channel from the bottom of the shaft.

In the case of the Willow River lease a similar drainage tunnel,
or adit, has been run to the rim rock and a three compartment shaft
6 x 12 ft. had been sunk 100 feet to the rim rock, and 112 ft. deeper
in the Led-rock. Twelve feet of the bottom of the shaft is left as a
sump, and a cross-cut 6 x 3 ft. was being driven to reach the old
channel, according to latest available intelligence. -An Ingersoll-
Sergeant drill is used and a blasting battery, and about 100 ft.a month
progress was being made. Mr. Fred C. Laird, the manager, reports
that all the tunnel has to be timbered, and a great deal of extra work
is caused by rock caving.

The machinery comprises a go h.p boiler, a pair of 35 h.p.
engines, an 18 in, Cornish pump, two 12 in. Cornish pumps, one
horizoatal stcam pump, a 16 h. p. hoisting engine with upright boiler.
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Careful boring, to locate the old channel, was also previously
done in this case with an hydraulic jetting machine, commencing with
a 6 in. hole and decreasing to 3 in. It is said that *prospects”
of gold were raised by the drill.

‘These last two examples are types of mo.dern operations to reach
deep-diggings and work them. The flrst mentioned is now working,
but is alluded to as a type of an old-time plant.

‘There is no important existing example where a tunnel drains the
old deep channel while it is being worked in the usual manner. A
condition exists, however, where this can be done in the lower, and
yet unworked, ground on Lightning Creek, and a company is under
course of formation to carry out this project.

On Willlams Creek a long drainage tunuel relieves the lower
part of the old worked ground of its water, and an hydraulic hift is
being installed to raise and wash the whole of the gravel down to the
old channel.

‘There are several other notable enterprises of a modern char-
acter being developed in the Cariboo district. “T'he operations of the
Cariboo Hydraulic Co. on the south fork of the Quesnsalle River is
undoubtedly the most important of these.

The note of the Gold Commissioner in his report of 1890 on
the discovery of the ground there worked, is interesting. He states:
“The opinion has prevailed for many years among our most ex-
perienced miners from California and Australia, that, judging from the
formation of the country, there exists, and ultimately would be found,

— —— e - [, -

in this district, immense obliterated river channels traversing the
country upon a higher level than the present streams, which in cros-
sing the former, in many instances, received therefrom their chief
supply of precious metal. ‘The first of such ancient river channels
would now appear to have been discovered on the south side of the
south fork of the Quesnelle River.”

Examples of Placer Yields.—The two richest creeks in Cariboo
were Williams' Creek and Lightning Creek. Some examples of yields
may be of interest. According to the reports of the Gold Com-
missioner of the district, Williams’ Creek and its tributaries yielded
over nincteen millions of dollars, and Lightning Creek and its
tributaries some ten millions of dollars. In the Lillooet district
Cayoosh Creek was most productive and yielded nearly a million
dollars.

On Williams® Creek the Aurora and Cameron claims each yielded
some $800,000, a few other claims over half a million of dollars, and
a number from $200,000 to $300,000, 308 claims yielding
$. 7,355,000, being some $150,000 on an average per claim. On the
Dillar claim on April 13th, 1863, three men washed up 104 Ibs.
(2,080 oz.) in the afternron. The Gold Commissioner, Mr. Bowron,
states he has seen 1,000 ounces washed up in the Aurora claim for
three days, rim-drifting underground.

On Lightning Creek an approximate statement to November 1st,
1875, published in the report of the Minister of Mines of British
Columbia, showed that up to that time 13 claims had yielded an
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average )leld of $167,636 cach-—the Vlctona, $451 642; Van
Winkle, $363,983; the Vancouver, $274,190, e1c.

It is commonly reported that the ultimate yield of these claims
was much higher, and according to a report made on the spot by
Mr. C. J. Seymour Baker, C. E., the following yields are given:
Van Winkle, $2,000,000; Vancouver, $800,000; Lightning,
$1750,000; Spruce and Shallow Ground, $700,000; Point, $600,000;
South Wales and Victaria, $3500,000, etc.

On Lighting Creek the best weeks' wash-ups were:—In the
Vuacan claim, 4oo odd ounces; in the Vancouver, 6o3 ounces; in
the Victoria, 964 ounces; and higher up stream in the Van Winkle,
$1,570 ounces, from 13 sets of timber, or .55 square feet, (viz., about
332 ounces per square feet of bed-rock, or 120 ounces per set); and
South Wales, 1,000 ounces, for the week ending October gth, 1871.

The best month’s yield in the Van Winkle claim gave:

l’roduct for \\eek cmlmg 5th September, 1875 85844 ounces  $15,169.69
12th " 1251 “ 22,100.67
" . [ [} lgth " “ 157 !.{ [0 27'749.87

" i [ LYY 26"' " “ > s}s " 15.790.
‘" to September 3oth (4 davs) 495% ¢ = 75463
Total for September, 1875...cccivviennane... £89,571.53

These figures are from the original books of the Van Winkle Co.,
in the possession of the Gold Commissioner.
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creek, while again in Lowhee Creck he has found free gold in quanz
in place corresponding exactly in fineness with the placer gold of that
creek,

Quarts.—The natural inference is that it would be very desirable
to get at the matrix which yields the rich placers.

Mr. Bowman, in his report above alluded to, states: It would
appear reasonable to assume the existence of rich quartz lodes, from
which, by natural processes of waste, the alluvial deposits have been
supplied. Consequently both in Cariboo and Lillooet there have been
quartz excitement from time to time.”

Prospecting is very difficult owing to the enormous amount of
gravel, or debris, from the easily disintegrated schists, covering the
mountain sides. TFloat fiom ¢uartz veins is everywhere, but the
veins are seldom sgen on the mountain sides, but are constantly met
with when drifting is done on or in the bed-rock. The veins on
Burns’ Mountain were discovered by a placer miner who started to
drift in the snow!

The general geological features of the quartz veins has already
been alluded to. Strong and apprrently persistent quartz reefs can be
seen, of which the accompany small photograph may serve as
illustration. The usual quartz occurrence is, however, accompanied
by the greatest irregularity, as already indicated.
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The best pan on record on the creck from favorable crcvices was
got by Harry Jones in the Van Winkle, 101 ouuces; other big pans on
record are 72 ounces, and numbers of 30 ounces and upwards were
obtained.

The largest nugget in Cariboo was from the Butcher Bench, on
Lightning Creck, and it weighed 37 ounces. From the deep channel
another nugget was taken on .ne same creek, weighing about 30 ozs.

A curious incident occurred in drifting a drainage tunnel on the
Vancouver claim in the same creck. A 20 ounce nugget was found
at some distance from the “lead,” or old deep channel, and no “pay”
whatever was found in the drift before or after.

Sometimes not a colour can be got within one foot of the “lead.”

The varying values of the gold is interesting. Such creeks as
Ntevens', Wolff and Beggs (putting into Antler Creek), the value of
the gold is about $14.50 to $15.00 per ounce; Williams® Creek,
16,00 per ounce, and Lightning Creck, $17.235 per ounce.

Tributary creeks to Lightning, such as Nelson, Chisholm and
nderson Creeks, $17.50 to $19.25 per ounce.

Mr. S. J. Marsh of Barkerville points out not only the well known
tact that each creck has its characteristic gold, but that he has found
“ifferent kinds of gold varying from $12 1o $18 per ounce in the same

Instances will no doubt be found where it will be profitable to
mine and treat the entire belts of quartz and schists, but the high
prices of transportation, material and wages, makes the consideration
of quartz mining a serious problem.

It would be thought that where rich placer ground was found
free milling would be the characteristic of the ores. This has not so
far proved to be the case.  Examples of nuggets as large as 10 and
15 ounces are to be scen in the country, mined out of the imregular
quartz stringers. ‘The men who carry on this work in California are
known as “pocket-miners,” but it has not yet become an indusury in
Canada. It is found as a rule that the average ore of veins contig-
uous to such stringers is not free milling ; only a small portion of its
value can be extracted in the battery or on the plates of a stamp
mill.  Many quartz veins in this country are absolutely barren, so far
as can be seen at ornear thesurface. The generalcharacteristic of the
veins, however, is that they carry a large proportion of iron pyrites,
some also carry galena and a little zinc-blende. Iron pyrites is also
generally found occurring abundantly in a crystalline form disseminated
through the schists, and particularly near mineralized quartz veins.

Tests on a small scale have been carried on by mysclf on ores
from various localities in Cariboo, and while some ores run as high as
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$30.00 to $40.00 in gold, only a very small proportion of it can be
saved in the stamp mill, in the instances that came under myattention,
As an example, an ore assaying about $30.00 a ton gave a varying
extraction free milling of from nil to $5.00 per ton,

Cyanide extracted Sg p.c. of the values in 70 hours. By concen-
tration the loss in slimes was considerable, and close concentration to
get rid of the dolomite associated with the ore, with a view to chlorin.
ation tests, gave a 0 p.c. yield in concentrates, which assayed gold,
9 ozs., to dwt., 21 grs.; silver, 5 0z., 11 dwt,, 18 grs.; lead, 10.08 p.c,,
and traces of lime and maguesia.

Other ores in the district give a yield as high as from 15to 17 p.c.
concentrates.  An example of one of these gave an assay of from
$8.00 to $12.00 in value, with a yield of some $2.75 in free gold and
a loss of about $2 oo in the 1ailings. Cyanide extracted 83 p.c. in
72 hours, and most of the ores, where rich and constant enough to
pay to mine, will probably be treated by this process. ‘The oxidized
ores of the out-crop may cause trouble, but, as faras development has
proved to the present, it is astonishing what a short distance oxidation
has penetrated into so friable and disturbed a formation.

Chlorination would treat most of the concentrated ores admirably,
but as exploited so far, their usual grade is too low to allow profitable
treatment by this method, and, if the extraction above alluded to can
be relied ou generally, the cyanide will be cheaper.

Mr. 8. J. Marsh, M. E., of Barkerville, reports to the Gold Com-
missioner in the 1896 report of the Minister of Mines, regarding his
results in testing 263 tons of ore with cyanide, to the effect that the
results obtained were most satisfactory, but at the same time he points
out that in certain cases he has not had conclusive results from some
heavily mineralized ores, for which he favors part treatment by
concentration and chlorination.

‘The government of the Province of British Columbia have been
extremely liberal in their appropriations 1o assist the development of
quartz mining. In the neighborhood of Barkerville they have assisted
in the erection of a ten stamp mill, they built a chlorination plant and
have latterly assisted in the erection of a cyanide testing plant.  They
also maimain an assay office at Barkerville, which is a great boon to0
thnse who are investigating quartz propositions.

With regard to the prospects of quartz mining in Cariboo, one
can sympathize strongly with the expression of the Gold Com-
missioner who states in his official report:  “If the mines of the
Cariboo district were given a railway, which would mean cheaper
supplies, machinery, ¢tc, they would give lucrative employment to
thowands, where at present but hundreds are employed.”

Ultimately there can be no doubt about the successtul develop-
ment of quartz in northern British Columbia, but, as the Gold Com-

missioner points out, the railway question is of first-class importance-

in this connection.  With that question settled immense quartz
developments will arise, and by leaps and bounds British Columbia
will forge to the front and take her place with the greatest producers

of the precious metals in the world.

ACTIONS AGAUNST THE LERu —There are four actions brought by
cimployes pending in the County Court of Kootenay against the LeRoi
Mining and Swmelting Company, for damages to life and limb, that
apgregate $20,000.

LAKE oF THE Woons BuLiion.—The Mikado Gold Mining Com-
pany. Limited, announce the receipt of a cablegram from the mine
manager stating that during the month of February the mill crushed
1,071 tons of rock, yielding 3350 ounces of gold.

The Halsey Pneumatic Pump.
iy CizArLES llmu:m._.\l. K., Westville, N. S,

In bLringing bLefore the notice of this Institute the Halsey
Pnewmatic Pump, the writer does not claim anything original for the
system of pumping water by the direct pressure of air. The system,
though well understood for very many years past, has found little favor
in actual mine practice, and this,no doubt, owing to the fact that there
has not been, until quite recently, a satisfactory pump on the market.

"There are now working at the Drummond Colliery two Halgey
Poeumatic Pumps. The first was put to work eighteen (18) months
ago, and so satisfactory has it proved that the writer had no hesitation
in ordering a second, which has just been put to work. During the
eighteen months the first pump has been at work it has not cost one
cent in repairs; it is automatic in action and requires little or no
attention, and shows a saving in consumption of air of at least 21 p. c.
over and above that of a straight line plunger plump, formerly
employed to do the same work.

A test was made in the mine with the Halsey and the straight
line pump under identically the same conditions, and against the same
vertical head. The test was made on a slope 414 feet long, and
against a vertical head of 120 feet. The pumps were placed one on
cach side of the slope, each took its water from the same source, and
delivered it at the same point. The compressor at the surface is
distant 3,000 feet from the pump; the pipe line consists of 5 inch
pipes for the first half, and 4 inch for the second.

When making the test for each separate pump all other work was
stopped, and the compressor wz3 simply to supply air for that
particular purpose. Indicator cards were carefully taken at the com-
pressor engines, and these brought out the fact that to do the same
amount of work under similar conditions, the Halsey pump con-
sumed .q1 h.p. per gallon of water pumped, as against .52 h.p. for the
straigiatiine pump, or a savingof 21,16 p. ¢. in favor of the Halsey pump.

It will be readily seen that 1f the air supply is of a higher pressure
Jan that required to lift the water, the pump will be filled with air at
full pressure, while air at a more moderate pressure would do the work,
On this account, where the pump diaws its air from » general supply,
the throttle valves should not be opened any wider than is sufficient to
operate the pump at the required speed.

The makers of the Halsey pump claim for it the following

advantages:
The automatic feature of the system by which it is im-
possible for the pump to cither pump itself ury, and in consequence
run wild on the one hand, or to fail to keep up with the supply of
water and thereby flood the workings on the other.  Up to its limit of
capacity the pump simply takes its water as it comes, cither slowly or
rapidly.

2nd.  The absence of all fitted or finished parts in water
chamber and consequent durability under adverse conditions, such as
gritty or acid water.

3rd.  The utilization of the pipe une to its fullest capacity, the
delivery of the pump not being measured by a certain number of
strokes per minute, but by the capacity of the pipe to carry the water,
the pump U~ing presupposed to be proportioned in accordance with
the pipe employed.

qth.  The absence of stuffing boxes or packing of any kind
about the valve motion.

sth. The absence of adjustments of any kind to adapt the
pump to different conditions of pressure, ctc,, it being only necessary
to put the pump in the water, conncct the pipes and turn on the air.

6th. The property of the pump by which, if necessary, it will
work when completely submerged or drowned.

1st.
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Another feature might be named among the advauntages for the
pump, and which the makers do not appear to have laid claim tu,
viz: that the entire working parts of the pump can be dismantled and
taken to the surface for repairs if need be, without disturbing the main
tank. By loosening the bolts which connect the plate to the neck
piece, the entire mechanism can be bodily drawn out.

‘The action of the pump is as follows :

The pump being submerged water is supplied through the valve g,
and discharged through the valve ro; compressed air is supplied
through the pipe 11. In operation the pump is snbmerged in the
sutmp up to about the line aa.  "The water flows in by gravity, filling
the interior of the tank. As it does so the float rises with the water,
and when the tank is full the float engages wit  a collar near the top of
the vertical rod 3, thereby tripping the supplementary valve 4, and
through it operating the main valve and admitting air directly to the
surface of the water. When this accurs the pressure of the air forces
out the water, and as it falls the float falls with it, being finally caught
by the stop and guide g. 5. As the water continues fo decend it
uncovers the sinker 2 which has its weight, while under water, counter-
balanced by a ball weight inside the upper casting. As the water
decends below the upper edge of the sinker, the weight of the latier
pulls the rod downward and reverses the valves, thereby discharging the
air from within the tank and allowing the water to flow in again, when
the operation is repeated. It will pe seen that the operation of the
pump thus depends upon the inflow of water, and should the water
supply be restricted the pump will simply wait until the water has risen
to about the line a. @ before the valves operate.  On the other hand if
the water comes (aster this pause will be shurtened, the pump thus
accommodating itself 1o the inflow of water up to the point where the
flow of water matches the ultimate capacity of the pump. Oan the
other hand, should the operation of the pump be suspendcd for a time
so that it becomes drowned, it will still work in the ordinary way up to
its full capacity until the water level has again been brougnt down to the
line a.a.  An external hand lever is attached to the valve rock arm in
the upper casting, so that in case of need the pump can be operated
by band and thus draw down the water level until the sump is
empiied and the entire pump exposed.

Notes on the Ventilation of a Deep Metal Mine as Affected
by Seasonal Changes of Temperature.

Jourx E, Presron, McGill University, Montreal.

For a number of years past it has been noticed at the FEustis mine
that the hot weather of summer always causes general disorder in the
natural ventilation, which is generally sufficient.  The first signs of this
always came in the form of bad air shortly aiter a hot spell, if the Jatter
lasts for more than three or four days- The miners working in drift
wing hand drills are the first to notice it, and it then soon sprewus all
over the workings.  The effect is usually shown by a slight difficulty in
breathing, and is particularly noticeable on the ladders, to men going
up from work. As is always the casc where candles are used under
ground, they form an excellent index, and 2 slight change in the air is
casily shown by the candle flame, for while generally one candle flame
wives sufficient light to work with, two candles during the hot weather
will hardly light one on his way down, even when walking very slowly,
and while at work a man will nced as many as six candles burning at
onee,

In the following paper the causes of this unsatisfactory ventilation
will Le considered, the means taken to better the condition described,
ard a series of analyses of the underground air will be appended.

First to be considered are the causes that tend to make these
¢! :nges in the underground atmosphere.

We find that there are several operations going on in a metal mine
which are constantly tending to render the air in it unfit for supporting
life, viz.:

(1) The burning of candles;

(2) ‘The explosions of powder, dynamite, etc.;

(3) ‘The respiration of the workmen ;

(4) A constant reduction of the air by the acid waters of the mine.

Of the above the first three increase the percentage of carbonic
acid in the aiv, and all four decrease the percentage of oxygen and thus
vitiate it. ‘The lights used are the ordinary paraftin candles and are one
of the causes of the greatest loss of oxygen, as two candles consume as
much oxygen as a man

‘The explosive used in the mine is a 4o per cent. dynamite and the
resultant gases are much lighter and thinner than those of ordinary
powder smoke would be. They contain among other things carbon
dioxide, but sulphurous and nitrous acids are not evolved. But the ore
is a chalcopyrite coataining in some cases over 50 per cent. sulphur,
and it very often happens that when, in blasting, a heavy charge of
explosive is used, that the ore is broken up into dust and fine fragments
which are so highly heated by the explosion that they are * wasted,”
prodacing sulphurous anhydride in dangerous quantities.

It is not necessary here to enlarge upon the effect on the atmos-
phere of the respiration of the miners, except to say that as there arc
about 50 men employed underground, and as the air which is slaled
from the lungs of a man contains 4 p. c. of carbonic acid gas, in drifts
and confined spaces not well ventilated, the air soon gets very impure
and dangerous to breathe owing to the carbonic acid thus produced.
Although the mine is remarkably dry, there is always a little water and
moisture on the walls and in the shafts, and owing to its acidity it is
constantly absorbing oxygen from the air, and, acting on the ore forms
salts of copper. The mine is situated on a hill and the shaft is at the
summit, as the outcrop of the vein is at that point. At a distance of
go0 feet from the surface, measured in the dip, the shaft is cut by a
horizontal tunnel, which opens in the hillside

This adit is now altogether used in the working of the mine, the
portion of the shaft above this level being used for ventilation and for
carrying the smokestacks, as the hoisting engines and boilers are placed
at the junction of the tunnel and shaft.  As most of the miners walk
to their different places, there is a stair and ladder-way which extends
to the bottom. The course of the ladders is along one side of the
mine for about one half of their depth.  This portion is bratticed from
foot-wall to hanging, leaving a gangway averaging 20 ft. wide, forming
for this distance a ventilating shaft.  The air for eight or nine months
of the year enters the adit, follows down this air shaft and returns 1o
the surface through the stopes and inclined shafts.  Most of the mining
is done by machine drills, and as they use compressed air for power, the
exhaust furnishes a very considerable supply of fresh air to the miners.
Also the cars running up and down the shafts create an air current
which is of esnecial benefit to the night trammers.

If now the ventilation due to natural causes be considered, we
find that owing to the underground temperature being constant, in the
summer the conditions causing the movements of air are quite different
to those in winter.

‘T'aking 70° as an average temperature of the air during the hot
weath~ the air would be much less dense on the surface than in the
mine. Also in the above figure (1) the pressure at T"is less than the
pressure at C owing to the fact that the temperature of the shaft S Cis
lower in the summer than the outside air, and the air in it would con-
sequently be denser, and the extra pressure at C would be equal to the
difference in weights between the column in the shaft SC and a
similar colummn outside. Considering the same thing in winter we find
that the opposite would be true, for now the air in the shaft S C would
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be very little cooler than in summer, while the corresponding column
outside would probably be below freesing, this would cause a greater
pressure at 77 and so cause the air to flow in the opposite direction.
The management noticed that the air was always good close to the
steam pipes leading to the pumps and was led to try the well known
expedient of steam jet ventilation. A 2 in, pipe was led from the
boilers of the hoisting engines almost to the bottom of the mine and
from the end of this a 1 in, pipe carried the steam to the bottom of
cach shaft. By pointing the ends of the pipes upwards and turning on
the steam at considerable pressure, the air is forced by an injector-hke
action i the direction of the jet and as the steam and pipes as well
heat the air considerably, this aids in helping it 1o rise.  During the
first fiftcen minutes that the steam was led down, nothing but water
“escaped, and after that the steam came freely, and at the end of two
hours the shafts and adjacent stopes were filled with steam for about
one-third ofthe distance up. s soon as the steam was shut off it quickly

Prare I—Ilustrating Mr. John Preston’s Paper ** The Ventilation of a
Deep Metal Mine as Affected by Seasonal Temparture.””

¥

Prati H—Gas Testing Apparatus, illustrating Mr. John Preston’s Paper
**The Ventilation of Deep Metal Mine as Affected by Seasonal
Temperature.'”

condensed and fresh air took its place and the current once established
kept on circulating for 2 number of hours. ‘This proved quite effective
and was found that the use of steam for two hours a day was ample
And at a time when the boilers are not otherwise in use the method i~
to be commended as probably the most satisfactory, whereas in this
mine the need of artifical ventilation is so occasional as not to justify
the installation of a regular ventilating plant.  In order to see just
what change tock place in the air it was necessary to make a series ol
analysic and tests of the air from different parts of the mine during
the month in which the ventilation began to be very unsatisfactory
knowing that there was no especially poisonous gas, and that the
trouble was due to a lack of oxygen and a corresponding excess of car
honic acid gas the testing apparatus here figured was employed. It~
construction will be readily understood from the drawing and the
following description of its use:

It consists essentially of a measuring burette graduated in cubi
centimeters, which bas at the upper end a heavy capillary glass tube
thrcugh which the sample of air is brought. At the end of this tub-
there is a three-way tap and between this and the burette are placed
three “ U ” tubes, each controlled by a tap in the main wbe. To th-
lower end of the measuring tube there is connected, by means of rul-
ber tubing, a bottle containing water which is used for driving all i :
air out of the measuring burette and capellany tube before the exper
went and for keeping the sample under a definite pressure during
measurement, as explained hereafter.  The determination for carbor ¢
acid is cficcted as follows: The bottle of water 4 is placed °s
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represented in the figure and the three way tap 2 is turned so that the
air in the measuring burette passes ovc through the bottom of the tap
and is replaced by water. The taw D is then closed, the bottle 4
lowered, and the tap D turned so as to connect the sample of air to be
tested with the apparatus.  Exactly 100 c. ¢ of the sample is admitted
to the burette, the tap D closed and the bottle 4 rised to its former
position  The tap £ is then opened, admitting the sample to the bulb
F which is filled with a solution of pure caustic soda of 1.335 to
1 16 Sp. Gr. which rises in the other limb of the U tube as the sample
enters, ‘[he caustic soda is repeatedly lowered and raised in £ by
means of a pressure bulb applied at &, and the sample is theu returned
to the burette for measurement.

The whole operation is then repeated until the volume of the
sample remains constant.  The difference between this residual volume
and the original roo c. ¢. represents the amount of carbonic acid in the
sample. ‘3 he quantity of oxygen is found in a similar way by passing
the sample from which the carbonic acid has been extracted as above,
into the bulb £ which contains alkaline pyrogallate prepared as follows:

One hundred grains of caustic potash is dissolved in 500 ¢. c. of
water and 40 grains of pyrogailic acid in 500 c. c. of water, and when
using two parts by volume of the caustic potash is mined with one part
by volume of the acid and put in the other tube.

After carefully noting the amount of air that is left in the burette
after the fivst test the air is passed as before through this solution, the
difference in volume giving the percentage of oxygen.

In testing for moisture a fresh sample of the air is employed and
it is treated in the bulb /.

Had it been possible to obtain mercury to use in the bottle 4
instead ot water, determinations of moisture might have been effected
by filling with strong sulphuric acid and into it introducing the sample.

On June 6th a test of the air from the surface gave: oxygen,
19.7 p-¢. ; carbonic acid, 0.0 p. c. ; while a sample from under ground
gave : oxygen, 18.8 p. c.; carbonic acid, o.2 p. c.

The following is a tabulated list of the results of the analysis of air

taken from the different parts of the mine. It will be noticed that the
amount of carbonic acid greatly increased as the season advanced, and
while systematic temperature determinations were not made, a general
correspondence between the few taken and the air analysis is evident :

- Prr CENT. PER CENT.
DATE. Locariry, ¢ 0.4 OXVGEN.
July 2fJohnston's Stope....... ... 0.6 17.9

3iShde Drift ..ol 0.4 18.0
J|Moyle's Drift.............. 0.6 18.0
FPJones’ Drift................ 0.9 17.8
SiNelson’sDrift ............. 1.0 - 17.3
glNo. 3Shaft . ............... 0.8 17.8
10|Near Turntable . ... .. ... 0.9 17.9
13]ON Drift (not working).. .. 1.6 17.3
13{Jones’ Drift................ 1.6 17.
16{Beattie’s Drift............ . 0.6 1S.0
19{Dire Drift. ........cooo.... 1.8 17.0
20{Halfway down ladders .. ... 2.8 6.9
22{Harvey's Drift............. 0.9 17.1
23iMoyle’s Drift............. Lt 10.3
26{Jones’ Drift......o.oovuunn. 1.2 16.8
29l Billadean Stope ........... 1.6 16.9
29fTurtable....oovvivnnienee, 0.4 17.8

Temperature determinations were taken on June yth and August Sth
and were as follows :

Juxe gth, , AuGusT, 2und.

Mihe Landing ... ... 66.0 66.6
Bridge.......coveeiennnn. 57-8
Slide Drift ................ 54.8 56.0
DirePlatt.............ou0e 57.0
'l‘umtfnblc ................. 55.0 56.2
Junction ........ . ....... 55.2 56.5

‘These were all taken in the air, not close to the walls, This shows
that in two months the average temperature ia the mine has risen about
0.2°% and that there has been a gradual increase in the amount of
carbon dioxide and a decrease in the amount of oxygen in the under-
ground air.

Just what chemical effect the steam has on the air is rather un-
certain, We know that at ordinary tempesature and pressure, water
will combine with an equal volunie of carbonic acid, and, although at
higher temperatures this decreases, there was no doubt some absorption
of carbonic acid by the steam.

Notes on the Moebins Processes for Parting Gold and
Silver, as carried on at the Guggenheim Smelting
Works at Perth Amboy, N.J.

(By pPgrey BurtLir, McGill College, Montreal).

The term Electro-Metallurgy, originally applied by Alfred Smee
to the art of electro-deposition or virtually electroplating of metals, is
now mote correctly used to cover the various operations of the metatlurgi-
cal treatment of ores and the refining of metals by electricity. During the
last twenty years its practical development, which had been the dream
and hope of the carly electrician, has gradually but surely grown into
an industry of no small magnitude, and the great improvements which
have been made in dynamo-electric machines within a comparatively
recent period have given a stimzalus to work in this field of enterprise
which will, no doubt, make it of immense scientific and considerable
commercial importance in the near future.

Mr. J. B. Elkington was the first to practically demonstrate the
value of electro-metallurgy in the modern sense, by introducing in the
year 1865 a practical process for refining copper. Since that time
many new ideas developed, through years of experience, have brought
this copper process to a state bordering on perfection. The electro-
metallurgy of the precious metals did not, however, devalop so rapidly,
and gold and silver were not successfully “parted” on a large scale by
means of electricity until the year 1884, when Moebins of New York
invented the process named after him, which process is still in success-
ful use. Eleven years afterwards, or in 1893, he developed a modified
method which is now called his Improved Process.

As I bad the unusual privilege of spending the past summer in
otie of the Jargest and most successful of the modern eclectrolytic
works on the continent, I have thought it advisable to offer a few notes
on the methods there in vogue and to descyibe in some detail both
forms of the Moebins Process for parting gold and silver, which are
very successfully carried on there side by side.

The firm of M. Guggenheim’s Sons of New York is one of the
most important factors in the metallurgical market of the United States®
They own mines and smelting works in Mexico and Colorado which
ship their concentrated output in the shape of copper matte and base
bullion to a large central refinery which, situated on tidal water in New
York Bay, and with every opportunity to secure scientific and skilled
superintendence and labor, is able to treat them most successfully and
economically.

The size of this establishment which, although ounly three years
old, is already being enlarged, may be estimated from the fact that it is
said to have refined over $50,000,000 worth of metal in 18961

The plant (plate 1) occupies about 100 acres on the Arthur Kil,
and has excellent deep-water docks as well as connectiors with several
main lines of railway, and is thus enabled to receive its raw material
and coal with the least possible loss and expense in handling.  As
the establishment is designed to treat all of the products of its feeders,
the work is divided into several main lines, which may be said briefly
to consist of (1) copper refining by electricity, (2) desilverzation of
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base bullion by the Parke's Process, and (3) the parting of dorésilver

by the Moebins Processes,

As the processes ol the ditlierent parts of the establishment
are closely dependent on one another, it will be accessary to give an
outline of the whole system in order that our special subject, the
Mocbins Silver-Gold Process, may be fully understood, and as the
method of copper electrolysis in use is similar and in many ways
closely allied to the Mochins, [ shall speak of it in more detail than
will be given to non-electrolytic methods.

Before begitming the description of the plant it may be well to
explain that several of the most important electro-methods in use in
metallurgy depend upon the fact that certain solutions — usually acid —
which, under ordinary circumstances have actually but slight power of
dissolving metals, have this power greatly increased if a strong current
of electricity is passed from the metal into the solution, and that the
metal so dissolved is piecipitated on plates of good conducting
material at the point where the current exits from the solution.

The Copper Plaant—The copper plant consists of two large
buildings known respectively as the Foundry and Tank House.

Loundry.— In the foundry there are three large brick reverberatory
furnaces — one for concentrating the copper matte received from the
blast furnace and converting it into black copper, one for making
anodes of black copper and one for converting the cathode copper into
marketable form. As the black copper arrives at the foundry in the
form of pigs fromi Mexico and Colorado, they are first sampled by
boring holes at intervals through cach bar by means of an clectric drill,
and then cast into rectangular plates called anodes, which are taken by
means of a narrow gage railway to the tank house, where they are
clectrolytically refined.

Tank House.—The tank house contains 180 double tanks, each
divided longitudiually in the centre by a partition into two compart-
ments about 12 ft. x 2{ ft., and 314 ft. deep. ‘T'he tanks are made of

wood strongly bolted together externally and lined inside with heavy
sheet lead.

(Plate 2). They are arranged in 12 rows separated by
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narrow aisles, The tanks in each row are terraced and connected by
lead overflow-pipes controlled by faucets so that circulation of the
clectrolyte goes on through gravity. The last tank of each row
cmpties into a lead-lined trough connected with the storage tank, by
means of these arrangements the tanks can easily be emptied for the
purpose of cleaning up slimes and re-standardizing the elecirolyte.

Along the top on cither side of the tank run copper connecting
rods on which rests one terminal end of the clectrodes ; the other end
rests on copper plates placed along the top of the dividing wall between
the two compartments ; the alternate ends of the electrodes being in-
sulated by means of porcelain blocks (Plate 2).

Lkctrodes.— The electrodes in each compartment consists of 22
anodes and 22 cathodes suspended alternately about 114 inches apart
and wholly immersed in the blue-stone solution. The anodes (Plate 3)
are about 2 ft. x 234 ft. and 2 in. thick and weigh approximately 200
lbs. The cathodes have the same surface urea as the anodes, and are
prepared in what is called the graphiting department by precipitating
copper on thin sheets in tanks, 15 in number, set apart for that
purpose. .

The electrolyte, which is a beautiful blue colored solution, con-
tains between 6.0 p.c. and 7.0 p.c. Hz S04 and is supplied to the
tanks from a central distributing reservoir placed overhead, to which
the solution, after being heated, is pumped from the storage tank.
“T'his solution is tested daily and more or less acid and bluestone are
added to maintain it at uniform strength; in course of time the
electrolyte becomes charged with impurities taken up from the dissolved
anodes and has to be renewed, the foul solution being diverted into
large lead-lined vats, where cither the bluestone is crystallized out on
strips of lead hung in the solution or else the copper is precipitated by
scrap iron, the remaining solution in each case bLeing thrown away.

The electric current which goes through in ‘multiple’ circuit
varies between 2,200 and 2,400 amperes, delivered at about 250 volts,
the curient and fall of potential being registered by large ammeters
and voltmeters, which, placed in the dynamo room are read every
hour and noted, together with the number of tanks in circuit. In
order to lessen the resistance the connecting rods and plates are
cleaned daily with emery cloth, and to prevent in any of the tanks
short-circuiting, detected by means of a portable voltmeter, the
cathodes are lifted out and the irregular lumps or growths of copper
are removed.

By the compound action of the acid and electricity the anodes
become disintegrated, the copper being precipitated on the cathodes,
while the precious metals fall with the impurities to the bottom of the
tank in the form of slime, and have to be replaced The cathode sheets
remain in the solution for about 16 days, those from eight double tanks
being replaced daily ; the anodes last from four to five weeks, depending
on the streagth of the electrolyte. Every day so tanks are cleaned, and
the slime, containing gold, silver, copper and impurities, such as arsenic,
ete, is taken from the bottom and the copper leached out ; it is then
washed, dried in small ovens and shipped in paper bags to the cupel
furnaces of the lead refinery.

Above each row of tanks there is an overhead crawl running on a
double track and havinga snatch block and fall on its under side by
means of which the tanks can more easily be loaded and unloaded.

The cathodes, as they are removed from the tanks, are taken to
the foundry, where they are melted and cast into ingots weighing
18 1bs., and wire-bars weighing 173 1bs., ready for shipment.

In order to prevent the copper from oxidizing and to secure a
smooth surface to the castings, the molten copper is *poled’ just
before being ladled — the eye-taught only by experience — being able
to judge the necessary amount of this poling.

s i — e —— e = e —

In front of the refining furnace are situated several water hoshes,
on the sides of which are fixed the moulds, as shown in Plate 4 ; as
soon as the ingots have solidified the moulds are dumped into the water,
and Ly this means the casting is colored a deep rose-red, the shade
most liked for the market. The moulds do not last long and have
soon to be replaced by new ones, which are made of copper in the re-
finery by means of a stamp.

The Lead Plant.—'The lead plant consists of a huge structure
Luilt, as most modern smelters now are, in terrace-formy, in order to
facilitate the handling of the furnace products.

The base bullion which is desilvericed and refined by what is
known as the Parke’s Process, is received at one side of the building,
and after passing through the various furnaces arrives at the other side
ready for shipment. The bars of base bullion are sampled on the car
by driving a cylindrical punch having a hole 14 in. square in the end,
half way through the bars. 'The position of the punch in each bar is
changed both as to length and width of the bars; the bars are then
turned upside down and punched again in a similar way so that one
sample chip is obtained from the top and one from the bottom of
each bar.

They are then charged into the softening furnaces in 6o ton lots.
The operation of charging is performed by two men, one of whom lifts
the bars on to the blade of a long-handled paddle which the other
manipulates, using the bottom of the furnace door as a fulcrum.

The softening furnaces, or * softeners,” as they are called, are large
water-jacketted reverberatory furnaces. They serve to get rid of most
of the arsenic and antimony which rise to the surface of the molten
bullion and are removed by means of a perforated scoop and sent
down to the blast furnace as “autimony skimmings.” Through a
discharge-spout at the flue end of the furnace the molten bullion runs
into the desilverizing kettles located on a lower level.

Threse kettles, which are large cast iron bowls embedded in the
floor and heated underneath by furnaces, are used to separate the
precious metals from the lead. This is done by what is known as the
Parke’s Process, which is based on the fact that silver and gold have
great affinity for zinc when all are in the molten condition, and will
combine with it to form an alloy which is lighter than lead and does
not dissolve into it. :

The operation is as follows :— Zinc is added in three separate por-
tions and intimately mixed with the bullion by means of a mechanical
stirrer. In the first two *zincings '—as the additions of zinc are called—
not quite zinc is added in order to have the zinc satvrated with the
precious metals, whilst in the third zincing the product of which forms
the first zincing of the next charge, a larger quantity is added than
necessary so that no silver etc.,, may remain. After each successive
addition of zinc the temperature is lowered and the zincings—in the
form of skimmings—are transferred by means of perforated scoups from
the surface of the molten lead to a perforated iron box, called a skimmer.

The skimmer (Plate 5) is cylindar shaped and consists of an air-
tight chamber, 4, rigidly connected to a perforated box, 5. Between
the chamber, 4, and the box, B, is a sliding cover, ¢, which fits into
the box, B. This cover is attached to A, in such a way that when
steam under a pressure of 65-85 lIbs. to the square inch is introduced
into the chamber 4, through a pipe S, the cover is forced down com
pressing the contents of the skimming-box This skimmer is raised and
lowered by means of an overhead electrical travelling crane which can
be used for any of the four desilverizing kettles,

The desilverized lead is then siphoned off mto another furnace,
where it is further refined to free it from traces of excess of zinc; and
from this it is tapped into a sump. Here, the lead remains for a short
while and is finally siphoned off into moulds and when cast is ready for
shipment.
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The zincings are taken to a hopper through which they descend to
the ground floor where they are heated in Faber du Faur retort furnaces.
These retorts serve to volatilize and condense the zine leaving the doré-
silver which are then heated in concentrators—which are practicaily
water jacketted English cupel furnaces with cement hearths—and tinally
cupelled and cast into moulds of proper size and shape for anodes which
are taken to the Parting Plant ready for the Moebins Process proper.

The Parting Plant.~This parting plant is located in the same
building as the lead refining, but recently an extension has been added
to meet the growth of business and on account of the large quantity of
precious metals handled it is kept cut off from the rest of the establish-
ment.  The building, which is made of brick roofed in with sheet iron,
is about 33 feet wide and 150 feet long ; the floor, except in the melt-
ing room where it is made of iron flags, consists of 1}i-inch planks
resting on masonry foundations and covered with }3-inch asphalt lid
hot and rolled evenly.  Here, the anodes as they arrive from the lead
plant are fiest weighed aud then ‘parted’ by what is known as the
Moebins Process.

(V) Moebins Process Proper :—

"T'his consists, commonly speaking, of immersing the anodes—-
enclosed in canvas bags—in a weak' solution of nitric acid through which
a current of clectricity is passed ; the silver dissolves and as the anodes
become disintegrated the gold falls to the bottom of the bags whilst the
silver, passing through in solution, is deposited on thin silver sheets
placed outside which take the place of the cathodes of the copper plant.

Zunks.—The tanks are ten in number and are made of 3-inch pine
so bolted together that they admit of tightening to render them water-
tight and are divided into six cells  These cells which are about 2 feet
square and 2 feet deep, are lined inside with canvass and thickly coated
all over with an acid-proof paint.  On the top of each tank restsa com.
pound frame-work which can be raised or lowered by means of a wind-
lass,

Frame Work.—The frame-work (marked 7 figs. 6, 7, 8, 9) consists
of two wooden frames—one resting on top of the other; to the lower
which is stationary are attached two connccting rods, &, which support
the electrodes underneath which bang the collecting boxes—one for
each cell---also rigidly attached to the lower frame; the upper frame,
which moves on wheels across the lower by means of an eccentric, has
attached to it strips of wood (S plate 9), which hang down--two on
either side of each cathode~—into the electrolyte and act as scrapers to
keep the deposit on the cathodes of uniform thickness,

Electrodes.—In cach cell there are 25 electrodes, consisting of 5
cathodes suspended alternately with 4 canvas bags in each of which are
5 anodes. The cathodes, (X plate 9) which are about 18" x 15"
are made of thin sheets of pure silver to the two upper corners of which
are attached curved lips, (£ plate 7) which rest on the copper rods, A.
"These sheets before being immersed in the electrolyte are painted and’
coated with graphite to prevent the silver deposit from adhering too
strongly to them. The anodes (a, plate 8) are, as stated hefore, made
of doré-silver about 3 x 12”and 14" thick, and enclosed by canvas bags,
(£ plate 8) are suspended by means of platinum spring hooks, /4, rest-
ing on copper frames, (plate 6 f) which in turn are supported by the
copper rods . The canvas bags are simply wooden frames about 20"
long by 17 wide and 15" deep, over which is stretched canvas cloth ;
these bags fit inside the copper frames (f plate 6) one end of which is
insulated by rubber from the connecting-rods The connecting rods,
(R plates 6, 8, 9) arc about 14" in diameter and run the whole length of
the tank connecting the six cells in ‘serics’ circuit.  Plate 7 shows one
lip of the cathode resting on rubber insulator, marked Z.

Llectrolyte.—-The solution—known as the electrolyte is prepared in
vats situated under the floor and is pumped up to distributing reservoirs
placed overhead from which the tank cells are supplied through a rubber

hose with porcelain stop-cock. It is made by dissolving granulated
silver in a weak solution of nitric acid (1:30) and after further dilution
copper is added to start the deposition.  When normal it contains about
o 13 per cent, of free acid with 4 to 5 per cent. of copper and about 12
oss. of silver per cubic ft. of electrolyte,

Llectric Current —The strength of the clectric current varies
between 200 and 2,40 amperes depending on the number of tanks in
circuit and the strength of the solution ; whilst the electromotive force
required for each cell varies between 1°25 and 1°6 volts,

Mode of Procedure.—The cathodes are scraped once every day and
the deposited silver removed to the melting room ; this is done as
follows : —T'he tank is disconnected and the whole of the frame-work
together with the clectrodes and collecting-boxes is lifted clear out of the
solution ; the cathodes are then “stripped’ by meauns of a pair of silver-
tipped tongs—the deposited silver falling into the collecting-boxes
These boxes are about 22" square and 10" deep, made of 37" pine and
provided with a hinged grid-bottom covered over with canvas to allow
the solution to drain off but which retains the silver. The frames are
then raised about 2" higher and the pin which holds the grid-bottom in
place is knocked out when the bottom falls depositing its load of silver
into a wooden tray previously placed underneath.  As soon as all the
cells have been relieved of their silver which is sent to the melting room,
the frames are lowered and the tanks connected up again,

‘T'he gold, which is retained in the canvas bags in the forin of a dark
slime, is wasbed in three different waters and sent to the gold room to
be refined.

(ii.) The Improved Moebins Process which, as its name imyplics, is
only a modification of the former process makes use of a silver belt as
an anode instead of silver sheets.  Before I left they were using this in
12 tanks and were engaged in putting up 6o new tanks to be used in
this process.

The tanks are arranged in twelve sections separated by 4’ aisles
and each section consists of six tanks, arrayed in 3 tiers, 15" apart ; three
iron cross-pieces rigidly attached to pillars and extending on either side
of them form supports:for each pair of tanks. The distance from the
floor to the top of the uttermost tank is 5 feet 6 inches. The tanks
themselves are made of one piece of pine wood 14 feet 3 inches long,
16 inches wide and 7 inches high, gougeed out in the centre and lined
inside with canvas cloth and coated all over with an acid-proof paint.

In cach tank there are 24 frames—known as diaphragms—about
18" x 4" and 134" deep. whose bottom consists of canvas, and in this an
anode is placed resting on hickory supports. Running underneath and
within 14" of the frame bottoms is a belt 31° x 15" made of rolled sheet
silver 1-32" thick, on the outer surface of which the silver is deposited ;
to keep the silver from depositing on both sides of the belt the inner
surface (of the belt) is automatically oiled.

The belt runs aver a roller placed at either end and by means of a
series of cog-wheels one of these rollers is connected to a belt run by
clectric power received from a generator capable of delivering 300
amptres at 150 volts whose power is supplied by a 4o H. P. Westing-
house engine.

Llectrolyte.—The clectrylyte is the same as that used in the other
process, and is supplied to the top tanks from which by means of over-
flow pipes across and down the rest of the tanks are supplied ; the
lowest tanks of all emptying into the collecting reservoir.

Llectric Cnrrent.—Copper rods run along the top on cither side of
the tank and connect the tanks “in series” circuit. Contact is made
with the anodes by means of platinum-tipped contact levers, and the
belt is put in circuit by means of silver contact brushes.

Mode of Procedure :—

The fine crystals ceposited on the belt whilst moving at the rate of
three feet per minute through the solution are seraped off automatically
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by brushes which, made of thin rush-wood, are fixed in closed boxes
placed at one end of the tank. The silver drops into these boxes which
are removed and cleaned at intervals, the silver going direct to the
melting room. The gold which is left in the diaphragms, is washed
and then taken to the gold room for wet treatment.

Gold Room.—Here, all the gold slimes are treated with nitric acid
in large porcelain bowls heated by steam (plate 10); after several days
treatment it is taken to the melung room, and in the form of a heavy
chocolate colored mud is melted in a small furnace, borax being used
as a flux. The refined gold thus produced is cast imo the form of a
brick, three—and sometimes four—of which are obtained weekly : the
largest turned out whilst T was there weighed 465.5 ounces of 9a8.5 fine.

The nitric acid used in the gold treatment is ladled into large
porcelain jars and allowed to settle @ it is then taken to barrels and the
silver in solution precipitated by means of commnon salt, the reaction
being represented thus :—

AgNO3 + Na Cl = Ag Cl + Na NO;.
‘The precipitate (Ag Cl) is filtered by air suction, dried on the furnace
flues and sent to the concentrators of the lead plant (plate 11).

Melting Room.~The silver removed from the tanks—of either
process—is brought to the melting room where it is melted in large
vetort furnaces.  ‘These turnaces (plate 12) are made of fire-brick built
into an iron frame supported on trunnions, and which, for the purpose
of pouring are capable of being tilted by means of a lever.  The heat is
obtained by oil fucl burned with a blast.  ‘The retort which is made of
a compound of which graphite is the predominant ingredient lasts tong
enough to refine about five tons of sitver.

The silver is cast into bricks weighing from 1,000 to 1,175 ounces
cach : and a smooth surface is obtained by burning a little sugar on the
molten surface of the casting and cove ing for a short while.

It is nat within the scope of «his papes to discuss the respective
merits of the two processes just dc.cribed, but I may say that on
account of so much oil being used on the belts the silver deposited by
the Improved Processwas juite saturated wita it and—though thoroughly
washed—on heing refined destroyed the graphite crucibles more rapidly
than the silver from the shecets.

In conclusion, the plant has a daily output of from 24,000, to
28,000 ounces of silver varying in fineness from 940 to ggo; but the
additions in progress at the time of my leaving are expected to raise the
output to three tons of silver per day.
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Kettie River Valley Railway.

In the discussion of this railway project it appears to us that two
errors have been made by those who are opposing the passage of the
Bill.

In the first place it has been assumed that the condition of trade
relations which surrounded the opening up of the Kootenay district in
British Columbia, and which were due to accident, will continue now
that the reason has entirely vanished. It is well known that the Trail
Creek Mining District of British Columbia was opened up almost
entirely by prospectors and miners from Idaho and Montana. These
people had for many years been dealing in the City of Spokane. They
were acquainted with the merchants there, and knew that large stocks
of mining supplies were held in that city. They had actually no
knowledge of Canadian cities, or the trade which could be done in
them. Even if they had been acquainted with the route by which
goods could be shipped, and with what persons they could safely deal
in Montreal, Toronto, or other eastern Canadian cities, or even with
Victoria or Vancouver, miners in Kootenay would, at that time, have
found it very difficult to supply their wants in Canada. Our merch-
ants and manufacturers were not then in the position which they are
to day with reference to mining ; their stocks carried but a limited
supply of miners’ goods, and many things which were required were
not to be had at all in Canada. But this was an accidental circum-
It did not take our people long to see that, with the pro-
tection which the duty afforded them, they could enter the field and
compete with the American merchants at Spokane, and the manufac-
tures of mining machinery generally in the United States, notwith-
standing the fact that Canadian merchants and manufacturers were
situated at a much greater distance from the field of operation than
many of the Americans.

stance.

[t appears to us to have been sufficiently proved that from 8o to
go per cent. of the trade which is now being done in the Kootenay
country is in Canadian goods.

When it is remembered that this condition of things has been de-
veloped by our merchants and manufacturers within the last two years,
and that the rate of duty is such as to encourage our people, and
work adversely to the United States, it seems to be an inevitable
result that the percentage of trade must daily increase in favor of
(Canada, as against the United States.

Inany event this is a question to be determined by reference to
the trade policy of the conntry as a whole ; it does not arise when a
discussion takes place as to the advisability of allowing competing

lines to enter a portion of our Canadian territory. 1t is surely absurd

to raise the cry of ¢ pandering to American interests,”

when the direct
result of granting the Bill now before Parliament will be to open up a
rich mining district to the competition of the Grand Trunk Railway,
and when the effect of a refusal of the charter will be that a large
and rich mining district in British Columbia will have no transportation
company except the Canadian Pacific Railway.

Again, in discussing this question it has been assumed that the im-
portant matter to be considered is the smelting of the ores to be pro-
duced. It is without doubt of importance that the smelting industry
should, if possible, be encouraged in British Columbia, but it is of far
greater interest to the country generally that mining should be carried
on under favorable conditions. The number of men employed in
smelting is far less in proportion than those which are necessary for
the development of mines,

Our merchants and manufacturers so far scarcely realise the large
field which is open to them by the development of a number of low

grade mines in any district. It may be safely assumed that the

average miner will earn $1,000 in a year, and will spend $8o0 of that
sum in the purchase of supplies and luxuries. It has been estimated
that if the Boundary Creek District is opened up, in a few vyears
Kootenay and the Boundary will together be producing not less than
$25,000,000 of ore in a year, and that one-half of this amount will be
credited to the Boundary country. ‘The Boundary ores are known to
average about $18 per ton in value, and if the estimate above given is
within the range of probability, it is easy to understand what an en-
ormous bulk of ore will have to be raised to produce a value of
$12,000,000 in any year. Such being the prospect it certainly is of
the greatest importance to the traders in Canada that mining in the
Boundary country should be conducted under the most favorable con-
ditions. It may be laid down as a self-evident fact that the most
essential of all these conditions, is a cheap rate of freight transporta-
tion. We have no hope that that can be arrived at except through
the agency of competing railways bidding for the trade.

With reference to the smelting proposition, it would seem that
there is no reason for anticipating any difficulty whatever. Smelting
is a business which it is always profitable to conduct in close proximity
to the point of production of the ore, if the conditions of the country,
and the character of the ore will permit. It seems absurd to argue
that from any feeling of antipathy to Canada, or love for the United
States, a business man will send his ore out of British Columbia for
smelting, if he can make more money by having it reduced within the
Province. The question of whether the smelting for the Boundary
Creek District will be done in British Columbia or the United States,
settles itself when the character of the ore and the natural conditions of
the country are considered by anyone familiar with the business. It is
admitted on all sides that in the neighborhood of the Boundary Creek
Mines, water and timber are to be found in abundance, not only for
mining but also for smelting purposes. The following assays which
may be fairly taken as an average of the ore of that district show that
they are self-fluxing :

(1) Average of samples taken from the Ironsides mines in Green-
wood, made by the Bridgeport Copper Company:

Silvero.o oo Lo 3.58 ounces.
Gold .o oo o .33

Iron. .. ... .. 46.47 per cent.
Copper ... ... J.00
Lime. . .. ... ... ... ... ... 5.00
Sulphur..... ..o oo 4.91
Manganese ... Trace.

Silica. .

(2) Assay of samples of the Great Hope mine in Deadwood

Camp : —
Silver. ... . 2.61 ounces,
Gold ..o .26 ¢
COPPET oo 3.00 per cent.
FON. .. 30.36 -
Lime. .. ... . ... ... oo 5.00
Sillca.. . ... . 20.00

(3) Average of a mixed sample of five different lots of ore made
on 4th March, 1898.

Silver. .. 4 1.55

Gold., .. ... o815t

Iron.. . ... ... 15.45 per cent,
Copper.. . ..o J.100
SIHCA .. 34.53

Sulphur.. ..o 3.97
Manganese .............. ... e e .82
Lime.................... ... ... ..., 14.70

Silver. ... £ 1.54

Gold. . . . % 6.82

fron. ... ... Lol 17.28 per cent.
COPPET. o Jo00
Silica. ... 33.14 :
Sulphur ... ... oo o o 480
Manganese ... ..o .67 ©

Lime 11.79
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It is therefore obvious that in considering whether or not a smelter
should be located in the Boundary Creek district, the only question to
be determined is the transportation of coke and coal. At the present
time coke for the Kootenay country as a rule is brought either from
Puget Sound, or the coke ovens established by the Dunsmuirs at Comox,
on Vancouver Island, B.C. The average price to points in Kootenay
is in the neighbourhood of $10 per ton.

The promoters of the Kettle River Valley Railway, itis said, have
undertaken that if their Bill is allowed, the price of coke at any
point on their line in Boundary will not be more than $1 per ton in
The rate
of freight on ore from Boundary Creek to Columbia River points

excess of the same product at Columbia River points.
cannot at any time be less than $1 per ton. It takes but a moment’s
calculation on these figures, to show that there will be a tremendous
saving in freight charges alone by smelting Boundary Creek ores in
the District, instead of hauling them out to meet the coke at Columbia
River points or Nelson.

A glance at the figures showing the value of the Boundary ores,
and the prices paid by smelters, is an object lesson which in itself
demonstrates that the smelting must be done within the district if the
mines are to be developed at all.
are as follows:—

The prices paid by custom smelters

£1 for each per cent. of copper.
$19.50 per ounce for gold.
95 per cent. of the value of silver contents.

The Boundary Creek ore contains the following average values:
Copper, 4 per cent. or 8o pounds per ton at
LIY COMES. vt £ 9.00

Gold, 4.10 ounces at $20.67........... ... ... 8.26
Silver, 3.000z. at 55 cents.................. 1.65

$18.91
The smelter buying this ore at present pays the following prices :

Total value one ton of ore... ..

Copper, 4percent.at §1......... ..o
Gold, j.100z. at $19.50. .. .. ... o 7.80

Silver, 3.00 oz., 95 per cent. of 55 cents........ 1.56%
Total value allowed by smelters. ... $13.36%

While this calculation demonstrates that the smelters at present
have an advantage over the producer by $3.5414 per ton on the
value of the ore, it also shows that there would be no margin at all for
the miner, if the ore is carried any distance from the mine for smelting.
For example taking the smelting value of the ore at 13.361%, the
following result will be arrived at, if an attempt is made to ship it for
treatment to Columbia River points. The cost of treatment is $7.50

and the freight rate say $1 per ton, the resuit is given below :—

Smelter value. . ...... ... .. .o oo $13.261%
Cost of freight and treatment................. 8.50
Balance for mine owner.... $ 4.86%

But this sum of $4.8614 will barely cover the cost of mining and
development, and will leave no profit at all on the transaction ; there-
fore, those who argue that the Boundary Creek ores would be smelted
at any other place than the point of production, are driven to contend
that the mine owners of that country will work their properties as a
whole at an actual loss, instead of a profit.

"The position is summed up in a paper contributed to the proceed-
ings of the recent Inter-Provincial Conference of Canadian Mining
Engineers and published in the last issue of the REviEw, by Mr. R. A,
Hedley, Manager of the Hall Mine’s smelter at Nelson, B.C,, in
the following words :

*¢ Speaking of possibilities, however, 1 consider that they are far greater

“in Boundary Creek !District. There the variety is greater and a perfectly
‘¢ gelf-fluxing ore is obtainable.... Once transportation is had development
“ will be pushed and plants will follow, ores will be treated both by direct

“ smelting for matte and by previous concentration. ... Should the coal on

““ development prove to be of good coking quality, and in sufficient quantity
““a plant with a large capacity will treat ore as cheaply as anywhere on the

“continent. Fven in bringing in coke at a cost of §12.00 per ton laid down,

T have no hesitation in saving that a 250 ton plant (two furnaces) using
““ steam power will smelt at a cost not to exceed £3.25 per ton.”

With these facts established, it seems clear beyond question that
the smelting of Boundary Creek ores must be done within the district.
There can be nothing in the suggestion that the building of the Kettle
River Valley Railway will be the means of taking ore out of British
Columbia. It is not denied that it will cheapen the cost of every

article necessary to be brought into the country for mining purposes

We have no quarrel with the C.P.R. nor are we champions of the
Kettle River Valley Railway, but it is plain, upon the showing made
by Sir William Van Horne himself, that he expects a higher rate of
freight if the C.P.R. is allowed to control the country than if the
His statement before the Rail-
way Committee of the House of Commons was that the cost of his rail-

Kettle River Valley Railway enters it.

way into that country would be much greater and his operating expenses
larger than the Kettle River Valley Railway ; and that in consequence
the latter road could make a much cheaper rate on freight, than the
charge he wishes to establish on the Canadian Pacific. This can have
only one meaning, namely, that without competition those who are
endeavoring to develop this low grade ore, which requires above all
things the cheapening of supplies and transportation, ae to reduce
their profits by such a sum as the C.P.R. thinks will satisfy them
for carrying the freight. In view of the fact that the people of
British Columbia have already made most liberal concessions to the
C.P.R. in the hope that they will give railway transportation to the
district, it seems rather hard to tell them now that they must pay, in
addition, a freight charge upon all the production of their mines, ex-
ceeding the rate which can be established upon railway lines, the pro-
moters of which, are simply asking the privilege of entering the
country, and competing for the business there.

We fail to see upon what principle, either in reason or justice,
the position taken by the opponems of the Kettle River Valley Rail-
way can be maintained.

MINING NOTES.

Nova Scotia.

The Withrow mine at South Uniacke has been making an excellent
show, its average for the last six months being about 125 oz. per month from
about 150 tons of rock per month.

The Goldenville group of mines are coming to the front again. The
Bluenose Co. returned over 4oo ouncesof gold from 1,130 tons of rock during
the last two months.

Weare pleased to notice that the Modstock mine has been yielding good
returns lately, the returns for the last two months being 244 oz. from 560
tons of rock crushed.

I'he western part of the province is producing much more gold than it
has done for some time past. The returns from J. N. Owen’s mine, the
Cashon IHinds mine and the Southerland Mining Co. aggregate over 200
ounces, while the Brookfield mine, which has not yet given in returns, may
be relied on to add not less than 300 ounces to that amount. .

The Annual Report of the Department of Mines for the Province of
Nova Scotia, covering the fiscal yvear ended 3oth September last, has been
issued, and while it shows no improvement over its predecessors in the char-
acter of its descriptive matter, a good deal of valuable information may be

gathered respecting the progress of mining by a reference to its numerous
statistical tables.

From 1862 to 30th September, 'g7, we find that 1,029,923 tons of rock
have been milled, yielding 654,446 ozs. 8 dwt. 14 grs gold, or an average of
12 dwt. 16 grs. per short ton during that period. During 1897 the returns for
the fiscal vear showa yield of 26,963 oz. 14 dwt. 2 grs., compared with 26,112

oz. 10 dwt. 22 grs. in 1896, The following general statement will prove of
interest :—
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tity = === The other industries show : Iron ore, 44,146 tons ; manganese, 100 tons ;
- = coke made, 45,000 tons; gypsum, 125,000 tons ; grindstones, 32,400 tons;
the 2 Average Yield of | Total Yield of limestones, 25,000 tons.
wi, a Gold per ton, Gold, —_—
ing Disrricr. . G Considerable excitement prevails throughout Nova Scotia over the Jatest
= & . find of gold at Whycocomuagh in Cape Breton, Some thousands of areas
= & Oz. Dwts. Gr. O« Dwts. Gr.  have been taken up.” The first discovery was made in the early part of last
) |~ sumuter, and a tunnel has been driven across the strata for a distance of 130
at T ] feet, The property has been bonded to Upper Canada capitalists, who sent
ict. Wine Harbor .........| 1 611 }... . 10 9 318 3 2 an expert down to examine the property. his expert took samples through-
GoldRiver..........., 2 287 1 17 20 542 19 5 ont the whole length of the tunnel ; in all 12 samples were taken away. two
ttle Fifteen Mile Stream...! 2| 9,153 6 51 2856 18 .. of which gave ouly traces of gold, while the remainder gave from $20to
ish Stormontt...o. ...i... 41 25,700 }...... .. 13| 6209 18 10 Fryg perton. Of course it is too_early to say anything about this deposit
i Brookfield...... .. ... 1| So076{.. ... 5 71336 10 .. onewayortheotherasyet., The indications from these assays point toits
ery Caribou & Moosc River; 4 9,32 5 23] 2,781 13 19 being a very valuable find, but we are inclined to think that more tests will
Uniacke, Southand Mt.| 4 2,344 4. ... 19 9} 2279 3 4 haveto bemade befare it can be definitely proved. It is rumored that a
i€s Cochran I1ill, Golden- Montreal mining engineer is coming down to make an e awmination of the
the villeand Crow's Nest property, and every one will await the result of his report with considerable
she (Sherbrooke) .. . 6| 12,659 f...... 6 13| 4181 18 19 interest
de Waverley ... .aiunans 1 $06 f... .. 13 7 461 s .. —_—
{ Cow Bay...........ein 1 717 {-... 15 151 60 19 19 ‘The returns from the Richardson mine were 243 oz. 15 dwts. of gold for
o angier.........c. ... 1 372 16 2] 299 14 + the month of February.
he L}:;uml Rawdon....... 1 963 4...... 4 3 199 2 . —
ay < 3 .. . . .
- :\I‘orl‘t%gue e ; (’);g ‘:’ 'o Z N ?g; ]? 7 . The following returns from the Oldham Gold Co.’s mill, which has been
: ;)hlhalu RO I 308 L. . 1S 1 '282 5 6 doing custom work lately, are both interesting and instructive, u.las'much as
il l.cipsigalc: oo a 167 7 § $2 7 .. they show how profitable mining on even a very small scale is in Nova
es Unproclaimed & others!. ... 929 juu ... 3 15 625 18 2 "“’“""‘ ~
la 'I:oml """" A ST IO s 26,595 6 = WHIGHT. GoLp.
e
ve Norg.—Additional returns bring the total amount of gold produced Month Crushed. Owner. ]
during the year to 26,663 oz. 14 dwt. 2 gr. Tons.} Cwt. | Oz. Dwt, Grs,
e — .
all The following has been the production by districts from 1862 to 1866 :— - -
ce February ......... J. Cantfell.............. 3 .. j0 .. .
Average  March............ Sandy Cove.......oueee. 18 .- 4 9 ..
m . Total Yield. . yield per e A, Wright ....... oo 60
Tons Value o . seeeees e gL cerenal .- 6o .
of DISTRICT. senenecue eenlil 'OHK.. cerrrssenannn o 10 ve 335 o .
Crushed | ———— (e §19 per Oz. = e iiiiiaaee o8 ]\;mdcrgnft. heevaee, i3 . 1 2 12
e . L= e LSHome...........oee. 7 . 10 12 12
Oz. Dwts. Gr.{ 8 & & v SR MeNeiloo ool R T 2 2 a2
e Y. fA. R. Home............ 1| 10 a 3 }
in I . . ! . . | e ieiaees R, MceNeilooooavvnen - 10 .. 3 17 .
CariboulkMoose Riverj 96,848 38.024 18 20, $722,473 Sol 0 7 20 ST Jubilee Covernnnnnnne. o2 . 61 ..
x- Montague ......... o] 216960 37,891 1 19 719,957 70 U 14 22 C e ;J. Cantfell.o...viiennen. vl 0 ..
Oldham ...l 45,100 48,990 10 18 930,52022) 1 x 17 e H W.Reeves&Co.....- 10 | .. | 13 ..
o- Reufrew...... .. ... a4z 3359 § 2 643,5t1865] 0 13 1 "
e Shetbrooke. ... ....I 1731300 125323 18 g 2.343,154492]0 13 6 Total... ........ 104 | 10 | 275 4 a2
Stormomt ool n e 80,316; 42,313 19 13 3,905 37} 0 10 13 {
Tangier.......... ... 42,720 20,192 17 10 383,663 5510 9 11
. Ilniacke....... oooos 50,636 35683 12 8 677,988 721 0 14 2 Or an average of 2 oz. 4 dwt. 22 grs. per ton of 2,0¢0 tons,
¢ Waverley..oooo . .. 121,530] 60,847 1 :1 1,156,093 03 0 10 ©
i- iSalmon River....... 95,6011 39,373 7 1S 748094370 S s . . .
ZBrookfield ... ....... 14,360} 11,534 5 4 219,150 gt{ 0 16 1 The sworn returns of the mines taken from the Mines Office just before
Whitebums.......... 6,343 9,535 15 18 181,179 97{ 1 10 1 going to press show the industry to be in a very healthy condition :
“lake Catcha........ 20,7330 22,757 U 20 432,389 7 1 1 23 e —— -
‘Rawdon, East Centrall 12,158 9,502 7 4 182,254 S1j o 15 S
Wine Harbor,..... ... 4271} 209,130 8 7 533.667 88: 0 13 5 ORE CRUSHED. Gorv.
**Fifteen Mile Stream.| 27,738 15346 3 5 201,577 03{ 0 11 1
Malaga, from 'Sg to '93) 18,5671 15180 5 8 288,425 07 0 16 § Month. Owner or Agent.
Unproclaimed & other Tous. | Cwt.{ Oz Dwt,
Districts....oovane, 62,5227 44,722 10 3] 539,727 621 0 13 7
. Total to zoth Sept.,1596] 950,852} 635,322 12 19} $12,125,130 20/ 0 13 ©
a o . ___ Dec.and Jan...... T. N. Baker.ooovveennn 7 16 57 13
. . R ) . . e Dr. Cogswell. .......... 32 o 33 5
SFr.miS6). PFrom 1866 § From 1833 (Franats;, NFrom1832 ¢ From 1887, **From 183 Jalee. . viieie Touquoy Mining Co..... 109 o 47 16-5
“l .............. G. Hersehfield.......... 273 .. ;; 5
i Marked progress has also been made in the coal trade of the Province, Febe. vovonove NUDNERITITT I 7 12 2
s the output h:{\-ixfg increased from 2,233,472 tons in 1866 10 2,320,916 tons in ;:“l‘) ---------- ‘Blue Nose Co. ......... 63& . 190 ..
7. The outpnt and sales by collieries is concisely placed in the following b i . crveeves of 8 - 210 ..
atetment s— Jan J. N.Owen wovennnanl, 134 . 127 10
H Cashon Hines........... 245 .. 125 .
) l-.llk M ]r Coi ....... e 110 . 42 10
S apye Edward Walton......... 120 . 5 3
SALES. . J. Withrow ...... eenaas 176 . 290
t COLLIERY. Output., Total Sales. Modstock M. Co. .. 275 168 2
Sack e 285 . 17 12
' Round. Slack. _!.\‘npicr COuevnrnnnnnnnnn 216 . 32 ..
! ] ‘Hopewell Co...vevvnernf 340 . 52 ..
' foresi | S S5 - S N INew Egerton Mg. Co....] 260 .. 73 12
Ju!\";l‘c“: RO e { 7 3'3:?(’, 59"‘“ . 13049 ”'536 Febooiooven on . J. Murphy, Tangier..... A 62 12
SediaL, Lo L L 1,25 799 255 1,054 ! eI
:;.n;:_gmn ......... o 318,290 xs.g,;,;;:, x(c:g,’ssb :65.2:59 _—
Acalite, ol L ' 213,080 119,659 ,193 179,582 We w scentlv showt very beautiful . s of rold L
- : i ete . i ¢ were recently shown some very beautiful specimens of gold quartz
:‘,: ;;:{";?;g::"é},;d' """" : . ;i:",“bg' ’?:?'(;gf 154‘?2:) . (')gg'-_}?'z by Mr, Sauve, from his propesty at Cow Bay, Halifax Co. The quartz carries
S olnev AR ‘22-'3'23 EAAs] {’2}, D 'gs a’considerable quantity of galena and shows gold freely. A mill runof 4
N ot Svdney o A 9 e D Q’g 9';) 9 tons yave 13 oz. 17 dwl. of gold, and we should imagine from the nature of
Troad Cove Feror o | 4‘:,.9)3 & 4(’3 & S 4gg the ore that a good deal was lost in the tailings.
i" "f"‘c‘ rheliton. l :29 ?\'? A . 2§? The Whycocomagh boom has proved a perfect bonanza for the Mines
»w Lamphefiton. ... . 15,005 11,625 trt e 1023 Office, over 7,000 areas having beeu taken up. This wholesale system of
- —6_ : O S x 421 blanketing new finds is causing a good deal of . dissatisfaction aulong pros-
l 232094 hhS71s HLP3 013,421 jiectors who make discoveries in altiost untrodden ground, only to come to

e e Halifax to find the whole district covered for miles.
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The Loeal Government attached so much importance to the new gold
titds at Whycocomagh tiat they sent Dr. Gilpin down to make a report on
the property. We append the doctor’s report as published in the local
papers D Gilpin say s

“fhe gold property 1o which my attention was directed lies abont one
amd a hall miles east of the village, There is a tunnel here driven 120 feet
across the measures which dip castwardly  They comprise limestone,
quartzite, shte, felsite, eten, all more or less mineratized, shattered and
stained withiust. Samples were taken as follows

No, 1, face of tunnel,

2, o teet from face of tunnel,
.

o 3, b0 a .
. 1oy a .
oo, 103 . “

5, mouth of tunnel.
Sample 6 taken last—here placed in order of position,
These vielded an assay as follows
Nu, 1, trace of gold,
]

(LN “ .
<

s . .
KT

“ . .
4

“w o= “ .
hi

“h, o .

5, a0, 7dwt,

Samplesof the bottom of the Indian river at its mouth yielded very good
sights of gold, T was unable at this seaso of the year to get other samples
of gravel, but consider it probable that it would show throughout the
alluviv,

Owing to the depth of the snow I could form no idea of the extension of
the belt of strata the tunnel is in, as the ground is covered deeply with snow,
1 <hould judgo, however, that it would extend Yor at least over one mile,

The resnlt of theassay shows that there is m the belta bed at least ecight
feet wide, yiclding such returns as warranm the expectation that the deposit
will prove very valuable.”

The present Government are certainly making a move in the nght direc-
tion, and we congratulate the Hon. G I Murray on his decision to issue a
report on Nova Scotia’s resources, which will be principally devoted to the
mnning industey, 15 the making of this reportis placed in proper hands it
should be the cause of attracting capital into one of the most reliable gold
ficlds in the Dominion,

rom another Correspondent )
The total gquantity of gold won in Nova Scotiat for the calendar vear is
estinnated to exceed 28,000 oz., the Jargest in the history of the Provinee.

The New Egerton Gold Mining Co., at Fifteen Mile Stream, owing to
the increasing width of their large working belt as depth is attained, and the
datlicule: thereby of supporting the ribs of unproductive rock, have deter-
mined to ereet a lurge cable Boist and work the mine by a system of open
quarry work,  The working belt is over 130 feet wide,

The District of Oldham is again beginning, after a vear or two of
quictude, 1o nake retnins that look something hke former dayvs,  We notice
one celurn 28 tons 38 ues, Oue of 5 tons 3% ozs, ad yeu anothier of 3 tons
37 oz Those returns are all from old mines which had been closed down
for years,

The re-opening of the once fimous Duofferin has comenced in carnest,
large contraets for mchinery, lumber and timber have been let, and w s
said there are a nmdred men already at work on the premtises. We notice,
with no regrets, an exoadus, from several other distnets, of the parasitical
clement that have helped to swinup more than one good mine 1 this
Province.  We would strongldy advise the namagement of the Duferin o
fraternise a little with sote of Novi Scotia’s suceessful managers before con-
demming and deprecating oo strongly the mine labour of the Province.

1 B, Neily X Co., have succeeded sn getting in on the snow, a large lot
of machinery, which they will erect immediatedy on their mine at Gold
Lake, Halitax Co. The mine was fully proved last fall, with a small will,
to be of grea value.

The interest of the Whycocomgh discoveries is not abating, over .§.00a
areas hanve already been sccured.  The owners of the originai areas where the
discoveries were made, immediately after getting their tests made secured
large adjoining blocks.

Already mans strangers have cane inte the Provinee to enquire into the
possibilities of gold mining, the majority of whom are delighted and sur-
prised at what they have scen and learned.  Mready there is an unusual
ctfort by sddlemen, those who hve by their wats, to bond up all available
mines. 1 would strongly advise those who have mines tosell not to tie themn
up ta wen of the above stamp and thus be the means of hielping to keep
capital aut of the country.,

British Columbia.

NELSON DISTRICT. °

But little of consequ. nee has trmnepived in mining circles during the
st month, onr long Kootenay winter rendering any fresh prospecting quite
umpossible,  There are, however, certain unmistakable signs that the back
of the winter is broken once more and that the prospectors® season will not
be much longer delayed—ndeced a few venturesoe spirits are already start-
ing out on snowshoes for their claims, so as 1o have all in readiness for the
intetling investor when hie comes to mspect the property.

3

It is unfortunate in this locality that spring is not ushered in with the
* lark soaving into the blue empyrean,”” nor does the carth suddenly become
covered with gorgeous wild-flowers ; instead thereof the ground is all deep
soft and Hguid mud, while the only larks are not of the feathered variety;
but all the same the signs are very acceptable and tend to increase that
hopeful feeling for the next season which is perennial in the breasts of all
good Biitish Columbians.,

The Yern mine is still well in fromt and showing good returns, the man-
ager reporting the last shipnent to have yielded over 7 oz, of gold per ton,
which must be regatded as highly satistactory,  The evanide plant whiel
has been decided npon will very shortly be in operation, the management
laving apparently been wisely cautious in selecting the particular system
best suited to their ore, instead of putting down the one that may be *“cracked
up ** more, but actualty not so well suited to the prevailing conditions,

In the same neighborhood—on Toad Mountiin that is to siy—the Gold-
endale seems to be improving very much ; it is cladied that the ledge is
sonte Jo feet wide, with a pay streak of about 2 feet, consisting of quirtz
highly mineralized with copperand gtlena and showing occasional specimens
of silver glance, all assaying well and giving great satisfaction to the owners.

Another small location—the J. R. C.—adjoining the celebrated Dandy
mine, is reported to be improving daily as work is done on it, but it is too
early vet to say what it may prove to be worth,

The Detight group is being steadily worked, and has been so il the
winter,  So far, however, no shipments have been made, but the ore is re-
tained until the advent of such weather as shall enable the material to be
handled ¢ cononticallv—the claim being sitwated rather inconveniently for
cheap delivery to the smelter .

As regards the Athabasca, that well managed l)ropcrly is still sending
ore down regularly to the Hall Mines furnace, and making very profitable
returns ; this property certainly has fulfilled the hopes of its owners and will
undoubtedly prove a bonanza for the shareholders ; although of course con-
siderably more money must be expended, yet the constant income from the
sale of the ore will help to mitigate that inconvenience.

At Ainsworth it is reported that the Twin mine isabout to be worked on
a much larger scale than hitherto. It appears some considerable English
capital has been secured, and the property witl be thoroughly opened up.

What, however, may affect Ainsworth tem{)omril.\' to her disadvantage
is the very prevalent rumor that the Omaha and Grant Co, have decided to
withdraw from active operation in West Kootenay, as, if that report be true,
some two or three mines may have to suspend operations for the present—
alway s an unsatisfactory proceeding in any camp, though uanfortunately not
very unconunon,

In the Yimir district, from which great things may be expected this year,
one of the best known mines—the Jubilee—has been bonded, it is said, for
60,000, and as the property seems rather a valuable one with a good deal of
work done on it, the price does not seem so outrageous as usual,

I had the doubtful pleasure recently of insnecting a claim for which that
sum was asked, upon which less than $7350 worth of work had beendone,
and which assayed about £10 per ton at the best. It is such absurd work as
this that simply sickens the intending investor and drives him out of the
country. ‘The Duncan ines, in the Ymir district, are showing up well
according to all accounts, and the management intends to greatly increase
the force of men at work there as soon as the snow gets off the place suflic-
femtly.  The ledge is said to be 1o or 12 feet wide at the face of the 300-foot
tunuel, which certainly sounds very good.

On the ‘Tamare—same district—thie owners report o ledge 2 to 3 feet
wide assaying as hight as $100 perton.  One cannot always take all these
glowing reports as being absolutely true, but there is no doubt whatever that
the camnp as & whole is 1 remarkably good one, and well worth the attestion
that is beinyg given to it

The Hall Mines Co.’s Silver King and their smelter have botht been
working to their full capacity, the new large blast furnace having smelted
actually some 270 tons of ore daily, besides fuel and flux, for many days in
succession,  The matte produced is now all worked up into metallic copper
at the smelter, and is being shipped cast in that condition,

It is a matter of sincere congratulation that Mr, R, G. McComeli, of the
Dowminion Survey, has been appointed successor to Mr, Carlyle as mineral-
ogist.  No one who kunew Mr. Carlyle could help regretting that he decided
1o leave the position he filled so ably and with such unvarying kinduess md
courtesy 10 accept another one, although it was much to his personal benefit
to do ~0 ; but, as it had to be, no hetter successor can be found than Mr.
McConnell.  Many names were handed about as being tikely aspirants for
the honor, but none have anything approaching Mr. McConnell’s experience
and ability, und hence we may think ourselves fortunate that the choice has
falten on him.

Speaking of mineralogy, some of your readers may be interested to
kuow that tungsten exists here.  Last suter an old fricnd of mine bronght
me some very heavy vellow rock, which he requested e to assay for lead.
silver aud gold.  Being very much occu})icd at that time, finding there was
no value in the ore, T put iton ene side tor further investigation, us Tdid no
at once recoghize it, and it proves to be scheelite. .\ rough analysis gives
Lime 13.55 per cent., tungstic oxide 7.4.30 per cent,, with a good deal o
silica—in fict the mineral was in contact with solid quartz.  Sp. gr. is s
and harduess about 4 to §, varving a good deal in different parts. Wil ans
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of vour readers who know about these matters kindly say whether any
market exists for that mineral, and if so, where? Any information will very
greatly oblige.

There has been lately a great deal of talk about some heathen country
called Klondyke, which' is reported to be very rich in gold and probably
other valuable metals.  All such statements may be correct, but in the mean-
time it is as well not to forget that the actual value of the exports from West
Kootenay during January and February, 1898, amounted to no less than
$2,069,710.  March is not included.

Some enterprising individual had better try and cultivate laurel trees in
Klondyke—the locality may need them badly before long!

A, H. H.
Nelson, B.C., March 15, 'gS.

NEW DENVER.

The season of snow-slides is upon us and as a consequence many of the
mines find it expedient to curtail operations to some extent in lieu of closing
altogethier.  Althougn taken as a whole the demand for properties is weak
compared with that of last vear, owing chieflv it is supposed to the force of
counter attractions, there are occasional bright stars in the firmament which
more than atone for the apparent neglect which is manifest on the part of
capitalists, Not the least of these is observable in the recent sale of the
Whitewater to a representative J.ondon syndicate,  Backed by such brilliant
achievements in the past there can be little doubt of the benefits which will
accrue to the company having the gom} fortune to acquire it, Strangctosay,
although little has actually been done in the matter, rumours are flying high
with rega.d to the impending sale of quite a number of the really good Slocan
properties. Klondyke or no, a strong undercurrent of interest 1s bound to
assert itself here before the summer is over, with results beneficial alike to
the prospector and investor. Another competitor appears to have entered
the field among the active producers in the race for supremacy, so long and
worthily sustained by the Payne mine.  Great things are spoken of the Last
Chance, and although in the matter of output it is at present considerably
in the rear of the leaders, it is pretty broadly hinted that this state of affairs
will not long continue. Work at the Noble Five has not as vet been resumned,
reports to the contrary notwithstanding. It will be a thousand pities if
the excellent tramway a11(1 concentrator at this mine are allowed to become
useless for want of operation. It is high time something was done by those
in authority to clear away the present uncertainty .

The Slocan mineral belt is continually widening until it seems to have
absolutely no linit, or more correctly speakiug uno definite geological line of
demarcation. Ore characters may change and do in different localities, but
they all appear 1o merge imperceptibly and penetrate as it were the one into
the other, sometimes without even the formality of a barren or neutral zone
in between.

After a somewhat hasty surveyv three vears ago, it became generally
recognized that the rocks composing the western shore of Slocan Lake were
not of the mineral bearing variety and consequently were best left severely
alone.  Gradually, however, this fallacy, for such it appears to be, is being
exploded by the praiseworthy and persistent efforts of those most interested
in the matter. A number of unimportant finds have been recorded in the
past, but now ore has heen discovered up Trout Creek as the result of
svstematic search on the part of two prospectors which comes as a surprise
to the erstwhile sceptics. It is not lngh grade and is of a somewhat complex
character consisting of iron and copper pyrites intermixed with galena and
zine-blende, but being in considerable quantity, is likely to be heard from
directly in the near future.

Speaking of strange ores, a recent analysis of a sample from the I.. H
situated on the Eight Mile showed So per cent. arsenic and 4 per cent. silver,
the balance being composed of silica with a trace of iron.  As would be
expected of such ore it is found exclusively in pockets along one wall of the
vein and probably furnishes the only illustration in the Slocan of the result
ot sublimation underground. Interesting and valuable discoveries in this
connection are quite within the hounds of possibility.

The Mollie Hughes group opposite New Denver hias been taken over by
alocal company with the avowed object of prosecuting development to the best
advantage. These claims were located as early as 1592 before even the K. &
S. Railway was constructed, and have passed through a number of vicissi-
tudes.  An eight ton shipment some time since averaged over two hundred
ounces in silver and thirteen dollars gold to the ton.

Four Mile properties are progressing steadily ; little is now heard of the
Galena Farm, and the Wakeficld and Fisher Maiden have not as vet been
reopened, but the Comstock (late Thompson Group ) and Vancouver continue
to ship. The stock in the former of these, owned by a Glasgow Syndicate,
is said to have exhibited an upward tendency of late owing to the promising
condition of the mine.

Tenders are out for erecting the long promised sampling works at Rose-
bery, but the public has almost lost confidence in the venture through the
tardy mauner in which the preliminary operations have been carried on. It
is openly asserted that a townsite boom is at the bottom of the whole matter.
This would be doubly regrettable because it is really an excellent location
for an establishment of this kind and could be amply supported.

Great interest is professedly evinced by the miners in the so-called trans-
mutation process of Dr. Kmumons, but it appears to carry little weight so far

as lessening the absurd rush of men of every descrigtion to the Klondyke is
concerned. How any man in his senses can relinquish steady and profitable
employment in a rich mining country like this to go seeking imaginary
wealth in a cold inhospitable climate, passes the comprehension of ordinary
mortals,

Changes in the Act relating to the location of and recording of mineral
claims by prospectors appear to be imminent and not before they are needed.
Whatever is done in the matter by the Government will doubtless result from
the exercise of*care and caution, such as we are unaccustomned to in legislative
affairs in this Province. A thorough revision of the Act will commend itself
at once to all thoughtful persons acquainted with the deceit and fraud which
is daily practised in western mining camps.

HowaArD WEST.

March 16th, 1898,

BoUNDARY CREKK DISTRICT,

Railway matters are attracting a very considerable amount of attention
to this district just at present. As regards the mining outlook, it has never
been better. Nearly every working property in the district is looking well,
The cross cuts and drifts at the bottom of the 100 feet winze on the ** Mother
Lode " have opened up much better ore than has ever hefore been taken out.
Mr. Fredrick Keffer, the engineer in charge, has gone east to New York.

The old Ironsides has been cross cutting in ore for sonie time andis
now in ore for over 50 feet. The ore has undergone a remarkable change.
On the surface it was magnetite carrving copper pyrites. At a lower depth
it was very calcitic with some quartz, specularite, magnetite, and copper
pyrites, while at the present level it is almost wholly quartz and copper
pyrites with greatly improved gold values. Work in the same camp is pro-
ceeding very satisfactorily on the Snowshoe. The shaftis now down g1 feet.
Th(; ore on this claim is more silicious at the bottom of the shaft than on the
surface.

It has been

The “ Brooklvn” in the same camp is now being worked.
) e caniy § .
T'his property has a 4o foot vein.

honded by McKenzie & Manmn.

Since the setting up of the machinery on the Golden Crown work has
been resumed on the shaft.

Work has been started on the Republic Group, which is under bond to
G. D. Mackay for the Anglo Columbian Syndicate. This group consists of
the Repubic, Tast Chance, Hidden Treasure and Nonsuch claims. The
Nonsuch is the first location in the district.

The shaft on the C. O. D. Long l.ake Camp is down 55 feet, and is look-
ing well, Work has been resumed on the Enterprise which has been
recently bonded to Mackenzie & Mann. Some exceedingly rich telluride
ores have recently been taken out.

Proceedings of the Eighth Annual Meeting.

The eighth annual meeting of the members of the General Mining
Association of thie Province of Quebec was held in the Club Room, Windsor
Hotel, Montreal, on Tuesday evening, 1st March, the President, Mr. Geo. L.
Drummond, in the chair. There was a good attendance, including Dr.
Porter and party of mining students trom McGill, and Dr. Goodwin and
party of mining students from the Kingston School of Mining.

Mr. B. T. A, BELL, Secretary, read the minutes of previous meetings and
presented a report of the work done by the Association during the year.

The minutes and report were on motion adopted.

Mr. AL WL STEVENSON, C.A., Treasurer, presented his financial state-
ment for the year, showing receipts $1,118.40 and disbursements $1,029.18.
In addition to the balance on hand of $39.22, there was owing the Association
by the Quebec Government $316.53.

The report was on motion adopted.

On motion of Mr. H. W. DeCourtenay, the sum of two hundred dollars
was voted to the Secretary for his services during the year.

QUEBKEC MINERAL OUTPUT, 1897,

The Secretaay submitted the following approximate estimate of the value
of the mineral production of the Province during the year 1897 :—
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Minetal, Ewmployees., Qutput. Approximate

- Value.
Asbestos and asbestic 750 e e $050,000
Mica . ... . . g ... N 125,000
Copper pyrites .. .. 270 1 30,815 tons 131,730
Copper. o0 0 o L 10 0 2,000
Chromite . . . ... .. S, 2,340 Y L. 33770
*Gold. .. ... ... ... I 33 . e e . 1,000
Graphite.. .. . ... B e e . . 2,000
Folapar, .. . . .. . .o 5,000
*Silver and leac e 25 430 tons, 5,300
Qchre . L. ; 50 1,240 . . 12,400
*Phosphate ... S 424 to Canada . .

o e e e . 84 United States

L e e e 500 ¢ Great Britwinf . ...
! 1,014 tons s 0,053
Charcoal pigrivon .. .. 1 ..., . [Radnor Forges only 231,400
Iron ore. . . . L L0 650 19,700 tons J1,220
Stue .00 o 90 . 50,000
Flagstone ............. ! 10 . . ..., 7,000
Lime.. . .. . ... ..' 250 140,000
Bricks 1,200 600,000
Cement, .. ..., . Jo I oo L 22,000
Total estimated value.]  $2,004,904

By -product of nnca

Dr. J. B. PORTER, in name of McGill University, and speaking as the
head of the Departmment of Mining, extended a cordial invitation to the
nmembers of the Association to visit the new mining and metallurgical labo-
ratories erected and equipped by the muuificence of Mr, W, C. MeDonald.

The President thanked Dr. Porter on hehalf of the Association, and said
that he had no doubt many of the visiting members would avail themselves
of the invitation to visit the laboratory.

STUDENTS' COMPETITION,

. The Secretary reported that the Council had awarded the Students’
prizes for papers contributed tothe proceedings of the Association as follows :

1st, Mr, J. Walter Wells, School of Mining, Kingston. Subject : **The
Mispickel Ores of Deloro, Ont.”

2nd and 3rd fequallyy Mr W. M. Ogilvie and Mr. H. Nellis Thompson,
McGill Coliege.  Subjects - ** Gold Mining in the Yukon,™ and
Asbestos Mining and Dressing at Thetford, Que.”
Mr. F. AL McLean (McGill) presented a capital paper on ** Coal Cutting
and Transportation, with special reference to Cape Breton miues.”
A'hie meetiuy then adjourned antil close of the sessions of the Federated
Institute,
The members re-assembled on Saturday mormng, the President m the
chair.
THE LATE HON. GEORGE IRVINE, Q.C.

The Secretary referred in feeling terms to the loss sustmned during the
past year by the death of the first President, the Hon. George Irvine, Q.C.,
of Quebee, and moved o resolution of sympathy with the fanuly of the
deceased geuntleman,

The motion was adopted.

ELECTION OF OFFICERS
The following were elected the officers and council for the enswung year :

st Drosidents,

Mr. Jonxs Brre, C. & MUE., Eustis, Que,
Capt. RosurT C. Abans, Montreal,

Dresadent.
Mr. GEORGE . DRUMMOND (Canada Iron Furnace Co. ), Montreal.
'tee-Lrestdents,
Mr. JaMES KiNG (King Bros. ), Quebec,
Mr. H. A. BUpbEN ( Intercolonial Coal Co.), Montreal.

Mr. W. A, ALLAN, Ottawa,
Mr. JonN E, HarDpMAN, 8.1, Montreal,

Treasurer,
Mr. A, W, STEVENSON, C.E., Montreal,
Scer clry.
Mr. B. T, A, BeLL, Bdtor Canadian Mininy Rezacse, Ottawa,

Couneal,

Mr. GEO. R, SMITH, M.L.A (Bell’s Ashestos Co ), Thetford Mines, Que.
Mr. Jonx J. PuNnaLi (United Asbestos Co.), Black Lake, Que.

Mr. R, T, Horeer (Anglo-Canadian Astestos Co.), Montreal,

Mr. MirToN L. HERSEY, B.A, Sc., Montreal.

Mr. W, T, BoNNER, Mountreal,

Mr. C. H. CARRIER, Levis, Que.

Mr. THoS, J. DRUMMOND, Montreal

Mr. HL WL DE COURTENAY, Montreal.

Mr, . STEVENSON-BROwYN, Montreal,

NEW MEMBERS,

The following ntew members were elected ¢

P, I, Hall, Quebec.
Alex. B, Allan, Glasgow.

On motion the whole of the membership of the Association were trans-
ferred to the membership of the Canadian Mining Institute on the terms of
subscription provided for members of provincial wining organizations.

This being all the business the meeting adjourned.

SECOND INTER-PROVINCIAL CONFERENCE

or

MINING ENGINEERS & MINE MANAGERS.

Important  Resolutions Adopted—Opposed to  Export  Duty — Many
Valuable Papers Read.

The second Inter-Provincial Conference of Canadian Mining Engineers,
Mine-Managers and Mining men was held in the Windsor Hotel, M. mtreal,
on 2nd, 3rd and gth March. “There was a large attendance among others
present were noticed :—

Mr. John Blue, C. & M.E,, Eustis Mining Co., Capellton, Que.

Mr. Charles Fergie, M. E., Intercolonial Coal Co., Westville, N.S.

Mr. Wm. Braden, M.E., Pilot Bay Smelting Works, Pilot Bay, B.C.

Mr Frank C. Loring, M.E., Josie Gold Mining Co., Rossland, B.C.

Mr. C. J. Christie, M.E., Dawson, N.W.T.

Mr. A, E. Hogue, M.E., Edmonton, N.W.T.

Mr. W, Blakemore, M.E., Crow’s Nest Coal Co., Coal Creek, B.C.

Mr. lohn E. Hardman, S8.B., M. E., Montreal, Que,

Mr. \V. Hamilton Merritt,, A.R.S. M., Toronto, Ont.

Mr. F. T. Sayder, Ouawa Gold Milling & Mining Co., Kecwatin, Ont,

Dr. J. B. Porter, Professor of Mining, McGill University, Montreal, Que.

Mr. J. Obalski, M.E., Inspector of Mines, Quebee, Que.

Di. George M. Dawson, C.M.G., Director of Gevlogical Survey of Canada, Ottawa..
Mr. E. D. Ingall, A.R.S.M.. Geological Survey, Ottawa.

Mr. F. Cirkel, M.E., Ottawa.

Mr. W, J. Gage, M.E., New York.

Mr. Spencer Miller, C.E., New York.

Mr. John J. Drummond, M.E., Canada Iron Furnace Co., Radnor Forges, Que.
Mr. Geo, E. Drummond, Canada Iron Furnace Co., Montreal, Que.

Mr. George R, Smith, M.L.A., Bell’s Asbestos Co., Thetford Mines, Que.

Mr. G. E. Francklyn, General Mining Association, Ltd., Halifax, N.S.

Mr. Rarvey Graham, Nova Scotia Steel Co., New Glasgow, N.3. ,
M¢. J. T. Burchell, Cape Breton Colliery, New Campbellton, C.1B. i
My, Clarence Dimock, Wentworth Gypsum Co., Windsor, N.S.
Mr. C. Kirchoff, Editor, 7ren ~Ag¢, New York.

Mr. John Birkinbine, M. I, Philadelphia, Pa.

Mr. 11, A. Budden, Intercolonial Coal Co., Montreal.

Dr. W. L. Goodwin, Director, School of Mining, Kingston, Oant.
Mr. W, I. Nelson, Intercolonial Coal Co., Montreal.

Mr. Alfred Willson, Commissioner Canada Company, Toronto.
Mr. Archibald Blue, Director of Mines, Toronto.

Mr. W, R, Lindsay, East Kootenay, B.C.

Mr. C. 11, Hamilton, M.E., Winnipeg, Man.

Dr. James Reed, Harvey Hill Copper Mine, Reedsdale, Que.
Mr. John J. Penhale, United Asbestos Go., Black Lake, Que.
Prof. W. GG Millar, School of Mining, Kingston, Ont.

Mr. R. T. Hopper, Anglo-Canadian Asbestos Co., Montreal.
Mr. Lionel I1. Shirley, C. & M. L., Montreal, Que.

Mr. T. A. Knowhon, Foster, Que.

Mr. A, Macdonald, St. Johns, Que.

Me. Huagh D. McKenzie, Intercolaniat Coal Co., Halifax, N.S.
Mr. M. H. \Wylde, Sccretary Mining Society of Nova Scotia, Halifax.
Mr. E. Siairs, Halifax, N.S.

Mr. James F. Lewis, Rand Drill Co., Chicago, IIl.

Mr. Fred Brainerd, New York.

Mr. Dwight Brainerd, Hamilton PPowder Co., Montreal, Que,
Mr. Danicl Smith, Oatario Powder Works, Kingston, Ont.

Mr. W, E. Puton, Sherbrooke, Que.

Mr. Jas. 8. Mitchell, Sherbrooke, Que.

Mr. T, . Lawrence, Beaver Asbestos Ca., Sherbrooke, ¢due.
Mr. B. F, Peacock, Abbott Rolling Mill, Montreal, (ue.

Mre, D. A, Brown, Bell’s Ashestos Co., Boston, Mass,

Mr. H. A, Bell, Beli’s Ashestos Co., London, Lng.

Mr. John Patterson, Hamilion, Ont.

Mr. A. W. Dingman, Toronto, Ont.

Alderman Davis, 11amilion, Ont.

Mr. Charles Archibald, Halifax, N.S.
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Mr. R, W. Brock, Geological Suzvey, Ottawa, .

Dr. Robert Bell, Assistant Director Geological Survey of Canada, Ottawa.

My, R, W Leonard, C. 15, Ottawa, Out,

Mr, J. F. Higginson, Buckingham, Qne.

Mr. I, T. McCall, Montreal.

Me L W, DeCourtenay, Moateeal.

Mr. W. I\, Cockshutt, Brantford, Ont.

Mr. Feank B. Baird, Buflalo, N.Y.

Me. C. B Morgan, ‘Toronto.

Mr. T. J. Drummond, Montreal

Mr, J. Stevenron Brown, Montreal,

Mr. Robert Meredith, Montreal,

Dr. Frank D. Adams, McGill University, Montreal.

Mr. AL WL Stevenson, CoA., Montreal,

Mr. W, E. Bonner, Babcock & Wilcoy Co., Montreal,

Mr. J. M. Jenckes, Jenckes Machine Shop, Sherbrooke, Que.

M LWL Gilman, Canadian Rand Drill Co., Montreal,

Mr. S, J. Simpson, James Cooper Mig. Co. Montreal,

Mr. C. D. Hansen, M.E,, Rat Porntage, Ont.

Mo B AL Sjostedt, MUE | Montreal,

Mr. Milton L. Hersey, M E., Montreal.

Mr. Roy Sweay, Taronto. .

M1, C. H. Wilkinson, British Yukon M. Trading and Transportation Co., Ottawa,

Major Robert G. Leckie, M.I., Truro, N.S.

Mr. . Y Piggott, Spokane, Wash.,

Mr. D, W, Robb, C.E., Robb Engineering Co., Amberst, N.S.

Mr. George I MeNaughton, New Egerton Mining Co., Fifteen Mile Stream, N.S.

F. J. Appleby, Assoc. M Inst., C. L., Montreal,

Hugh C. Baker, Blackburn Mine, Templeton, Que.

Capt. R. C. Adams, Adams (B.C.) Mining Co., Montreal.

B. T. A. 8ell, Bditor Canaptax MuNing ReEvigw, Ottawa,

Abo a large party of mining swdents from McGill and the School of Mining,
Kingston.

The President Mr. George E. Drummond, took the Chair at eleven
o'clock.

T SECRETARY read the minutes of the previous ineetings which were
confirmed ; he then presented a detailed audited financial statement of the
affairs of the Institute, showing: Receipts, 21,011.96; and Disbursements,
$1,068.11; Assets, S144.55: Liabilities, ]04.50. e briefly reviewed the
work of the Institute during the yvear, dwelling particularly on the work
accomplished_on behalf of the mining industry in opposing the Bill of the
Canadian Society of Civil Engineers in the Legislatures of Nova Scotia and
Quebee, and also with regard to the Tariff respecting mining machinery.

M. HaMiLToN MERRITT thought every mining engineer in Canada
would endorse the action of the Institute in blockiug such an arbitrary
measure as that of the Canadian Society of Civil Engincers. He thought the
thanks of the Institute were especially due to their Secretary for his energetic
action iu the matter, and 1o the splendid co-operation of the members of the
Mining Society of Nova Scotia, e would therefore move : "That the Feder-
ated Canadian Mining Institue approve of the action of the Council in exert-
ing their influence to oppose the effort of the Canadian Society of Civil
Engineers to compel mmmny engineers to become members of their Society
before being able to practice in Canada,

Mr, HarbDaaN having seconded the motion to was put to the meeting
and carnied unanunousty.

THY SECRETARY said he believed the time had come when the present
federation should cease and a consolidated organization of the mining men
of all the Provinces of the Dominion take its place. A committee had been

ointed by the Council of the Institute to prepare a report on the subject
aad had issued a circular asking for the views of the leading mining men.
The responses had been most satisfactory, and it was likely steps would be
taken to organize such a body at the close of the sessions.

Mr. HARDMAN having presented the report of the Special Connmittee
<aid 1= T would like to propose a resolution in this connection. [ may say
that the funds we have received for our Federated Institute have proved
inadequate for the purpose for which they were intended. We have gone
behind during the past vear. ‘The utility of some of the printed papers has
been very much lessened from the fact that we did not have fundsenough to
reproduce, on a proper scale, many of the working drawings furnished in
councction with their papers.  Anothier matter to be considered was whether
any new organization should be based on the broad lines of the American
Institute of Mining Eugincers, or whether its membership shiould be confined
stuply to engineers and other professions co-related with mining.

THE SECRETARY believed that Canada as a mining country was too
vouny vet for the establishment of an exclusive corporation, and he would
tavor a niew organisation on the broadest lines possible. With respect to
existing provincial organisations it was not intended to interfere with them
w any way. Some of them only existed in _pame and would go ont of
existence with the organisation of the new Iustitute,

Mr. Diatock @ ‘1 fully concur with Mr, Rell’s idea—the membership
<Donld include all who are in any way interested in mining. 1 am very glad
10 hear Mr. Bell say that it was not intended to do away with the Proviucial
\ssociations. We in Nova Scotia, desire to maintain our Society, for many
Nova Scotia mining can get into Halifax once a year to attend our meetings
who could not get away to a meeting outside of their own Province.

Mg, E, D INGaLL was heartily in favor of the organisation of a strong
iepresentative body of Canadian mniug men,

THE CHAIRMAN @ So far we have always worked harmoniously together.
It is to be hoped that the members of provincial societies will feel that the
new organization will in no way interfere with these interests,

THY SECRETARY : The question before the meeting is. whether we shall
dissolve the present federation, and in order to bring the discussion to a
ocus, I would therefore move : That this meeting adopt the report of the
‘ommittee and Resolve that the Federation be dissolved at the close of the
Jresent sessious.

MR. MERRITT seconded the motion.

The Chairman put the motion which was carried unanimously.

THE SECRETARY toved ¢ That Messrs, Hardman, Blakemore, Stevenson,
Wylde, Fergie and Hamilton Merritt be a committee to consider the best
means of winding up the affairs of the Federation,—Carried.

MR, HarDMAN suggested that the Committee report before the close of
the sessions, and recommended that Mr. A. W, Stevenson, C.A., beappointed
liguidator,

The Meeting then adjourned,

Opposed to Export Duties.

‘The members re-assembled at three o'clock, the President in the Chair :
Mg, B. I . BELL: Perhaps I may be permitted to call the attention
of the members of this Institute to the effort heing made in certain quarters
to have the Dominion Governmient impose an export duty on certain ores
and minerals shipped from Canada into the United States. [ need hardly
say that any such policy at the present time would be a fatal mistake and
would be disastrous in its consequences to many of our most important
industries, However desirions we may be to have smelting and refining
industries established in Camada, these can only be built up by favorable
cconomic conditions.  Ixperience has shown that for successful smelting
much more is required than the neighborhood of a mine, and the concen-
tration of smelting works at a few potnts where suitable fuel and fluxes,
market connections and variety of ore supply can be obtained is proof that
the lesson has been learned.  An export duty would seriously cripple the
operations of many of onr silver-lead and auriferous pyrrhotite mnes in
British Columbia ; it would certainly annihiliate our pyrites industry in
Quebec and give to the New Caledonia mines the United States market for
our Sudhbury ttickel ores and matte. I understand this movement is parti-
cularly directed against the nickel industry by certain promoters of a com-
pany which proposes, provided this export duty is placed on our nickel ores,
to establish a nickel refinery and a nickelsteel works in Canada, It is
claimed that Canada possesses the greatest nickaliferous pyrrhotite deposits
in the world, and that nickel can be refined as cheaply in Canada as in the
United States. Perhaps I may be permitted to quote some authoritics in
refutation on these points.  Mr. Joseph Wharton, an authority on nickel re-
fining, says in his excellent monograph on *“ Nickel and Cobalt,” published
by the United States Government in 1897 :—** It is conceivable that the inti-
mations of an export duty upon nickel ore and matte which from time to
timie appear in Canadian journals may some day be realized, and cause
serious search to be made in this conntry for the deposits of nickel ore which
doublless exist and of which the now dornmaut Gap mine is an instance,
Such an export duty would, no doubt, direct attention afresh to the great de-
yosits of nickeliferous pyrrhotite in Norway and Sweden which have been
or many yvears neglected.  Barring such a contingency the Sudbury region
seents destined to remain for a long tine one of the two chief sources of
nickel of the world, t4e only rizal to meet it on equal terms being the Island
of New Caledonia with its unlimited resources of nickel silicate, ouly a part
of which are controlled by the French company * Le Nickel.™  Again on
page 330 (Mineral Statistics U8, 1896).  ** At present cither one of the two
great nickel regions of the world, namely, that near Sudbury in Canada, or
that upott the island of New Caledonia, is capable of supplying all the nickel
needed for the world's consumption ; neither region is worked to half its
capacity and ncithter need fear cxhaustion cven at an increased output for
many vears. It caunot be seriously maintained that these two rather small
districts possess all the avalable mckel of the world and we may as reason-
ably expect some future discoveries of resources still better than these as to
apprehend that these will be exhausted or prove inadequate for the world's
needs.” Even stronger than these is the statement of Mr. Robt. M. Thomp-
son, President of the Orford Copper Company, who sends me the following
wire .—** A Canadian export duty will close the United States market to the
product of the Canadian mines unless the mines pay the duty by lowering
their prices, because the New Caledonia mines can supply the world's de-
mands and are willing to sell us all the ore we require as'low and even lower
than the prices we now pay the Canadian mines.  This applies as well to so
much of the Buropean consumption as is supplied Ly our refinery from Can-
adian mattes, and these two items cover all the present Canadian products.
Very few appreciate how small is the consumption or how great is the diffi-
culty of rehining nickel.  We established our refinery at New Vork because
we obtained there a reagent necessary for our process and which is a by-
product of chemical manufactures iot working in Canada. Lo ship thisinto
Canada will make the cost prohibitory.” The statements of these eminent
authorities are worthy of cousideration, clearly indicating as they do, the
dangrer that threatess our nickel mining and smelting enterprises if the per-
nicious representations of a few compauy prowmoters should result in an
export duty being placed on this mineral.

As a matter of fact the mining industries cannot yet bear the burden of
creating prematurely by main force all the other industries which may be-
come desirable hereafter.  Additional duties Iaid upon it will only weaken it
without producing the benefit intended ; neithier the copper wmines nor the
nickel tines can stand the imposition of an export duty, Let the mining
industry have a fair chance to develop and strengthen itself ; to gathera
population of consumers around it : to give national birth to associated and
auxiliary industries.  Then the situation may be different. At present the
proposal of an export duty is distinctly unwise because premature—to say
nothing of all other reasous for opposing it. 1 beyg, therefore, to submit the
following motion :

Resolied,~That the sense of this representative mecling of the members
of the Federated Canadian Mining Institute is opposed 10 an export duty
being placed on any Canadian ore, matte or bullion, believing that such an
inpost would be prejudicial to the best interests of mineral development in
the Dominion,

CarTaiN RorT. C. Apanms. Midway, B.C.: I have very great pleasure
in seconding the resolution. .

ALDRERMAN Davigs, Toronto ; I understand that the mouey spentin Cau-
ada in mining nickel and in smelting the matte is insignificent compared with
the hundredsof thousands of dollars expended in refining our raw material in
New Jersey.  An export duty would mean that expenditure in Canada, giving
labour to Canadians. \We are bhecoming more and more independent of the
United States, and the more industrial development we have in Canada the
greater the population we will attract to the country. I think Mr, Bells
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pml\m.\itiml entirely in the wrong direction,  We have the greatest country
m the world, and what we want is more money.  If an export duty was
unposed English capital would be found to build nickel refineries in Canada.
IR L 1Y B o .\l(lorumu Davies' remarks are the merest frothy clap trap,
The Canadian Copper Company has invested at Sudbury several millions of
dollars 1 establisting mines and smelters, and a nickel industey that is dis-
tnetdy creditable to the country.  ‘The erection of a refinery is entirely an
cconomic quiestion.  1f any one is prepared to refine nickel in Canada, the
proper course wounld be to assist such an enterprise by a bonus sivmlar to that
already given by the Government to the manufacturérs of pig iron and the
stielters of silver lead.

MR, JOUN PATTERSON + amilton) @ 1 have been interested in the nickel
question for somte time, and I am a finn believer in the imposition of an
export duty on Canadian nickel

MR BFLL* You are interested in promoting an opposition company.,

MR, AW, DINGMAN s Toronto) 1 1 do not think the present tinte oppor-
tune to mpose an export duty, and its imposition would certainly not bring
about suceesstul nickel refining in Canada, .\ great deal of misipprehension
existedabout the mekel industry. It was not the highly remunerative busi-
ness nany people imagined  “The Dominion Mineral Company which was a
Canadian and English Company, had failed to make their Sudbury mines
a sueeess and were closed down toaday,  The Vivians of Swanseq, the great
Welsh smelters and refiners, had alvo tried, unsuecessfully, to operate their
Murray mine in the same district  The Drary Nickel Company, a Chicago
enterpnse, which had worked the mineral at Swdbury had also gone into
ligquidation. s a matter of fact the Canadian Copper Company was the
only enterprise 1o make a success out of the business,  \hout a willion and
a hall dollars had heen mvested in the emterprise, and from three to five
hundred persons were employed at their Sudbury mines and smelters atl the
vear round.  In addition o this large expenditures on plant and wages, large
stuns were expended monthly in freights to Canadian railways and on
machinery and supplies purchased in Canada,  Surely it would not be wise
to disturh such an important industry,  He believed "that an export duty at
the present time would displace Canadian nickel in the American masket in
favor of the mines of New Caledonia. e would strongly urge upon the
Government the desirability of appointing 1 Commissioner to enquire into
all the facts before committing itself to any definite policy in the matter,

MR, HARDMAN suggrested that Mr, Bell's resolution he bronght up at
another ses<i g as the programme for the afternoon was a long one.

MR, WL BRADEN ( Prlot Bay, B.C.) : The placing of an export duty on
ores would be a bardship upon  he miners of British Columbia, as it would
bar out the United States smelters from competition for these ores

MR. Beny, having agreed to postpone further discussion until the Thurs-
day morning session, the matter then dropped

(The Secretary introduced his resolution on Thursday morning, when it
was adopted unanimously on a standing vote being called for by the Chair-
man )

THE PRESIDENT'S ADDRESS.

THE PRESIDENT @ Gentlemen,—It beeotnes my pleasaat duty, as Presi-
dent of the Federated Canadian Mining Institute, to welcome you to-day to
our Second Annual Meeting, To the distinguished representatives of the
American Mining lustitute, who honor us with their presence, 1 tender,
on behalf of the members of this Institute, a most hearty and fraternal
welcome.  Never, 1 suppose, in the history of Canada, did a body of men in-
terested in devising ways and means to aid in the developnient of their
comntry, and especiaily the advance of the euterprise in which they hold
common ground, meet at a time more opportune, tore interesting, and more
pregnant with great events, than do we o}' the Fedemted Mining Institute to-
day. For vears we have met together aunually in our Provincial Associa-
tions to discnss the mineral resources of the Provinees and of the Dominion,
to consuler and overcotne, when possible, duliculties natural, legislative, and
techmeal, and perhaps above all to seek to awaken here in Canada and be-
voitd her horders an anterest an the magnificent mineral wealth of our
country.  We have had at times reason 1o be discouraged at the apparcat
slow growth of contidence on the part ot the public, perhaps especially so
wm the case of the Canadian people, whom we telt never fully appreciated
the great importance of developmg the natural mining wealth of the country,
and thereby strengthemny :m({ building up every other industry and interest
in the conununity, but the vear 1597 came in, and has proved 2 year that,
nationally speaking, will pass into lustory, for Great Britun and her Col-
onies as & vear of marked trivinphs.  The expression of kindred within the
empire, born of that wonderful gathering i the streets of London last
June, when the ontposts of the British people came together to honor the
aged and beloved Sovereign, has found, for onr advancement, a practical
rdlying cry in “Canada and the Klondyke \Within the unext few
wonths Great Britain will pour into this, the first of her Colonies thousands
of her sons, and a vast amount of capititl  The United States and other
countries will contribute their quota in men and smoney, and Canada stands
upon the threshold of a great national advance, that means not only an
carly increase in material wealth, but what s equally as important, that her
natural resources shall at last be better understood and better valued, both
at home and abroad.  We who are direetly interested in mining know that
the ** Klondyke* represents but a very small part of the great natural
wealth this country contans, and we are therefore confident that properly
directed, the workers and capitalists now conting to our shotes, if by chance
unstceessful i thewr first adventures in the gold mmes of Canada, can be
absorbed to their own benefit and to that of the Donnnion in the many
other ficlds of lucrative labor and investment which this country affords,
‘The wealth of our coal ficlds and iron mines is undoubted.  We are rich in
silver, copper, ashestos, mica, plumibago, phosphate, chirowic iron, galena,
corundum, tale, and almost every mineral” known to science.  Aside from
mining, our rich agricultural lands, our forests and our fisheries, all afford
ample scope for the profitable employment of capital and labor,

At such a time as this a distinet national duty rests upon all Canadians,
and certainly upon the members of this lustitute, to conserve, by every
reasonable means, the interests of the workers and the capitalists that are
now sceking our shores. They must be made to feel that Canada is a
country where law and order will he guaranteed, and where the rights of

individuals will beas safely guarded as in any part of the British Lmpire.
Canadian citizenship should be made so attractive to the new-conters that
when they come they shall elect to remain and assist in the general develop-
ment of the country,

To better meet the requirements of the tiies so far as this Institute is
concerned, it is felt by many of our members that the time has arrived when
We st erge our Provincial Associations into one strong united Hominion
orgamzation, embodying the mining men of alt the Provinees.  Of this the
members have already been dulv nolfied, and during the course of the
resent imeeting the schieme of consolidation will be fully discussed and pro-
ably carried into effect.  In union there is strength. I a single powerful
institnte, carried along somewhat on the lines of the American Institwte of
Mimng Engineers, can better protect the mining interests of this country
than can separate Provincial organizations, then we should adopt that plan
without delay, because nnless all signs fail, we will shortly have excellent
work cut out for us in preserving the good name of our common country,
i especially of the interests with which we are so closely idemified.

Speculators and boonters, common to every ** civilized ** country, are
not unknown in Canada, It is feared that such men will carry more
*steam,* espectally at the present time, than is safe cither for their victims
or for the good name of this Dominion. At such a moment, this Institute,
whilst Tully believing in the natural mineral wealth of Canada, can yet
afford to act as a sorg of **safety valve ™ to guard aganst the evil effects of
*wildeat schemes™ and the exagyerated reports that tov often back them up.

Former experiences of mining ventures in Canada teach that there are
other causes than these traceable to Canadian speculators and ** boomers,*
against which the new-conters must be warned, {causes which they them-
selves can very largely control) and to which many of the failures in the
past may well he attributed.

First, Undue haste in secking to force Company shares to a premium
before the properties which the shares represent have attained proper
development,

Second.
permanent buildings and plant before the *‘mines
located are properly proved.

Third. Lack of experienced management,

Without presummyg to dictate to our English and Ruropean friends, the
members of this Association may be permitted to express the opinion that
the Canadian mining enginceer, acquainted with his particular field of opera-
tion, experienced in the ores of this country, and fully understanding the
climatic conditions under which the work has to be carried on, is better
fitted to cope with and overcome natural difticalties, than, for instance, an
engineer who may have gained his experience on the free mitling reefs of
Sonth Africa.  Climatic conditions must be taken into account and due al-
lowance made therefor.  Our Canadian climate in many sections of the
Dowminion precludes as rapid as opening of properties as do the climates of
Australia, South Africa, or even Nova Scotia.  Yor quite half the vear the
prospector is debarred from the moumain tops and those bare portious of the
mountain side which are the first to be explored. Necessarily then the
time occupied in prospecting such a country as British Columbia must be
double that required in a conutry where there are no winter snows to cover
up the formation.

‘That these natural disadvantages can be successfully met and overcome,
has long ago been amply proven by actual and profitable work upon the part
of mine operators now in the field.

During the present meeting papers and rc}mrls will be placed before you
from eminent authorities in various branches ot mining, that will convince the
close observer (and a full discussion of these papers and reports 1s desired )
that Nature has endowed this Dominion with enough good, honest mineral
wealth to give ample scope, and at least reasonably remunerative returns to
the energetic, intelligent, and persevering work of mny thousands of men,
and plenty of opportunity for solid, if intelligent, wvestment of capital.

\Whilst desiring to avoid touching upon details that may, during the
course of our :uzeting, be presented by the representatives of particular
industrics, it devolves upon me to review as brietly as possible, the general
work of mining in Canada during 1897, aud afterwards to place before you a
sy nopsis of the work accomplishied by this Association during the year.

The official returns of the Geological Survey of Canada, just published,
cilculates the total production of mmerals in Canada during the year 1597,
at 325,789,173, an increase of £6,179,345 over the production of 1596, In 1596
the total praduction of ntinerals in Canada only reached a value of $10,000,000.
What can better attest the importance of developing the mining industries
of the Dominion, than this advance of nearly 158 per cent, in the short space
of cleven years?  Few countries during the same period have shown such a
pereentage of increase in the production of natural mineral wealth,

The total values, as given inofficial returns, fail to convey an adequate
idea of the real moncetary value of the mining industry to this” country, nor
yetof the relative value of one mineral as against another.  In the item of
tron, for instance, it is taken (224 report of the Geological Survey of Cainada
for 135g6) simply at the value of the ore mined, and not, as iz the case of other
winerals, at its value in a marketable state. The iron ores mined in Cada
are almost wholly used in this country, smelted into iron and steel ready for
the market, with'fuel which by the way is credited in these Government
statistics solely and alone to the coal miners, without mving one word ot
credit to the iron industry, wineh affords the market.  The aitem of charcoal
fuel, used i smelting Canadian won ores, 15 altogether omitted.  In dealing
with the trop industry it would be well to give sone more general wformation
as to the value of all necessary raw matertal used. It is a debateable question
whether in the table entitled ** Proportionate value of different mineral pro-
dncts, " page 8 of the report of the Geological Survey for 1896, iron should
not be taken at its real value to the conutry, or at least some foot uote ot
explanation afforded that will show to the uninitiated that this section of the
mining industry approximates very closely in value and in national import
ance to the record credited in the report to the more ** precious ** metals,

In considering this question of comparative vitlues it iust be remembere
also, that the Statistical Departiient of the Geological Survey have to depes
upon the Customs Department for data as to the values of iron and stee
imported into the country, and these appear in the reports at the actua
invoice prices of the finished article, affording o very unfair comparison

The expenditure of large sums of money in the erection of
*at which they are
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against tie value of the Canadian industry, eredited simply with the value of
the iron ore consumed.
To review the different sections of mining separately, in so far as we have
returns at hand for 1897 :—
Coar.

‘The coal areas of the Dominion are estimated at 97, 200 square miles, not
including areas known but as yet undeveloped in the far North,  There are,
first, the coal fields of Nova Scotia and New Brunswick ; second, those of
Manitoba and the North-West Territories ; and, third, those of the Province
of British Colwmbia, A very complete description of the Canadian coal areas
can be had on reference to the Canadtan Jong, Jron and Stecl Manual of
1397, ‘The operations for 1897, so far as reported by the Bureaus of Mines
and the various Companies interested, show as follows :(—

In Nova Scotia, coal rised................ .. 2,345,138 tons,
.

New Brunswick .........., 6,090
Manitoba and North-West T'e 297,000 **

British Colutnbia, Vancounver Island Collierics. 798,453 *

3,446,506

The production of coal for 1597 may thus be put down at a value of at
feast $£7,000,000.

‘The output for 188 will he fucreased by the coal raised by the Crows
Nest Coal Co., whose colliery in the East Kootenay is now being opened and
cquipped with an entire electrical power plant, the first complete electric
wstallation in Canadit,  The importance of the coal industry to inter-Pro-
vincial trade however is the parsmount one,

Quoting from the figures griven in the Canadian Mining Mantal of 1897 :
*In 1894, 49 steamers, 18 saiting vessels, and 2 barges were employed in the
St. Lawrence-Maritime trade, when £369,688.00 were distributed for labor in
transportation, trimming; cargo, handling, &c., and £55,556.00 for wharfage,
and £53,333.00 for pilotage, in all a total for these three items of §180,577.00."
“This trade from the coal fields of the Maritime Provinces is one of very great
and growing importance to the port of Montreal.

Comparative figures as to the tonnage of coal carried over the Inter-
colonial Railway from the Nova Scotian collieries to Chaudiere Junction and
St. John for points West thereof, including tonnage to local station, in the
vear 1895-6, as against the tonnage at the commencement of the trade in
1876, afford the best evidence of the growth of the business and its import-
ance 1o our Railway svstems,

In 1§76-77............ cr e o e 1030020 tONS,
189596 . i iiiiiiee e ceaeaae e 332,513 0%
CoR,

Nova Scotia reports a production in 1597 of 55,000 tons of ¢oke.

We are without actual figures of the production of coke in other sections,
bt it is gratifving to note that the coal companies of the Dominion are
gradually extending their trade, export as well as native, through the medium
of their coking plants,

IRON,

Plast Purnaces,

During the carlier months of the vear the Nova Scotian furnaces, as well
a~ the one situated at Hamilton, Ont | were practically closed down, awaiting
the decsion of the Government regarding tarill questions, affecung the
wdustry.  That happily settled, the turnaces went to work, (the Hamilton
turnace as late as 29th June) with the result that at the close of the year, the
returns show an output of coke iron pretty well up to that of 1596, and an
mcreased output in charcoat iron  Advices received from New Glasgow, N.S.,
Londonderry, N.S., Radnor Forges, Que., and Hamilton, Out., report acom-
hined gross production of about 57,901 net tous of pig iron, 18,562 net tons
of steel, 1,403 net tons of forgings, 1,646 net tons of bar iron, puddled harand
athier finished products, the three last mentioned items reported by the
Londonderry Iron Company.

The capital invested, the number of men employed, and the quantaty of
materials used, remaim practically about the same as in 15966, The output of
charcoal iron at the Radnor Forges furnace, included in the above returns,
~hows an increase of 50 per cent. over the operations of 1896, The whole out-
look in the Canadian blast furnace business is promising.  Tariff questions
are at Jast upon a more settled basis, the wants of the country are increasing,
and furnacemen and capitalists feel encouraged to go ahead and place the
Canadian plants upon a thoroughly modern basis,

Our c{mrco:ll iron has waken iront rank in point of quality, and so far as
coke iron is concerned, Canadian founders now ackuowledge the product of
the home furnaces to he equal in every way to the imported American article.

FRRRO-DLANGANESE,

Durings the year the plant of the Pictou Charcoal Iron Co, at Bridgeville,
N S, has been leased to the Mineral Products Co., who are undertaking the
m.amfacture of Ferro-Manganese.  ‘The Company has secured important con-
cessions in manganese mines in Albert County, N.B. These operations will
be watched with considerable interest by the members of this Institute, who
wisht the new venture every success.

Cromic 1IRON,

The returns for 1897 are not yet completed, but we are glad to beableto
Tport shipents by the Quebec Central Railway to the extent of 2°393433%
tons,  “The quantity shipped in 1896 from the mines of the Proviuce o? Que-
ke ¢, with points of destination, was as follows :—

To Philadelphia...... .. ... .. 750 tons,
Pittshurgh ... .o oL veeaes 1,232 «
Otherpoints ....o.oviiiiieiiiinnnrnnns 55k ¢

2,037%

Mr. J. Obalski, Inspector of Mines Quebee, estimated in bis report for
1396 that during the preceding four years some 10,590 tons of Chromic iron
had been raised, of wﬁnich quantity 9,000 tous were shipped frowmn the Province
of Quebee. A concentrating plant plant is badly wanted to raise the values
of o very large quantity of this mineral in the Eastern Townships, at present
too low to market at a profit.

Mica.

Quebee Proviuce reports a totat production o the valuation of 125,000,
and we are also glad to report English capital recently invested in Ottawa
County mines.  So far as trade is concerned, enquiries from abroad indicate
a considerable inerease in the consumption of this mineral for clectrical pur-
poses.

PHOSPHATH,

Soute phosphate has been taken out during the past year in workings for
mica, and enquiries for this mineral are reported as more munerous, although
the prices offered are yet too low to admit of actual business, The following
valuable papers contributed to the tramsactions of the General Mining
Association of Quebee in Junuary, 1895, point the way to the possible deveop-
ment of a Home market for this importaut mineral,

* Canada—a\ natural manufacturing centre for Fertilizers,™ by Mr, Henry
Wigglesworth, of New York,

* Phosphoric Acid in Agriculture,” by Frank T. Shutt, M.A., Chief
Chemist, Dominion Experimental Farms.

* Canadian Phosphate and Fertilizers—Home Manufacture and Home
Market,” by Mr. 1. Burley Smith, M. E.

** Phosphates Fuoture,™ by Capt. R. C. Adams, Past President General
Mining Association of Quebee,

GoLb.

Of all our mineral wealth, gold has excited by far the greatest interest
amony investors during the past vear, .\ large amount of foreign capital has
been and s being introduced to dcvelop new districts,

The total production in Canada 11 1897 is reported by the Geological
Survey of Canada as £6, 190,000.

YUKON.

It will be indeed a fortunate thing for Camada it one-fourth of the rosy
predications as to the wealth of the Klondyke placer mines are realized, Yor
the moment that district is the Mecea of the gold seekers, Many of them
may later on turn their attention and their labor to more profitable account
in other better known and more habitable Canadian fields, Investigation
aud solid hard work will alone prove the richness or otherwise of the Yukon
placers.  Official returns submitted to Parliament estimate the total produc-
tion of gold in the Yukon district in 1897, as not exceeding £2,500,000.
What has been spent to secure that is not so easy to calenlate,

BRrITISH COoLUMBIA,

Mining in British Columbia during 1897 has been prosccuted on a more
substantial basis than during the few preceding vears, The ** hoom™ clement
to a large extent disappeared from the cowntry early in the year, and the
work done last season was performed by those Companies or Corporations
which were well financed at the start. There were very few new discoveries,
that is to say, discoveries of new districts, and some of the older districts
have not, upon devolopment, shown the values that were expected of them,
but almost all the sections which were producers in 1596 have increased their
production in 1897, uotably the Slocan, which has doubled its output, and
the Trail Creek country, which has nearly, of not quite, doubled its produc-
tion It is only fair to say, however, that this is due almost solely to one
mine, the Le Roi,

Dividends have been paid during the vear by the Le Roi, Cariboo Miniuy,
Milling and Smelting Company, the Fern, and other mines.  The Carthoo
Hydraulic, in which many Montreal people are interested, also showed a sub-
stantial profit on the yvear's operations.  British Columbia contributes to the
total production of gold in 1897, 130,009 ozs. valued at $2,080.600.

Nova Scoria.

The output of gold for the past year is given as 29,000 ounces, of a value
of £565.3500.00.

In this field the work is being carried on quictly, but yet upon u practical
and profitable basis, that must sooner or later attract the favorabie attention
of outside investors,

During the past year marked improvements have heen made in the
methods of gold saving and methods of working.,  Future success will come
from the development of low grade ores, and here it is worthy of remark that
the Richardson Mine at Country Harbour has increased its milling capacity
Jrom .{o to 6o stamps.  This is the largest wold stammp battery so far in Canada,
The working costs are worthy of notice. the ore yiclding something tike &4.00
per ton, being won at the low cost of £1.60to §1.65  Scveral of the Nova
Scotian mines paid the owners good fair profits on the operations of the year,

It is gratifying to note that the recommendation of the Mining Society
made last year to the Provincial Government, to appoint a metalliferous
enginceer to the Mines Department, has bheen favorable received, and it is
hoped that a thoroughly capable and experienced metalliferous engineer may
be appointed.

QUEREC,

The operations in grokd have been confined to oneor two small companies
doing work in Beance County. The actual value of the output has not been
reported.  Some attention 1s being directed again to operations on the
Chaudicre.  One or two companices with small capital have been organized,
and it is hoped that their efforts may be rewarded sufficiently toinduce more
attention on the part of capitalists to_this unquestionably” promising gold
field. A vein of gold quartz is reported as having been located at Dudswell,
on the line of the Quebec Central Railway. It is hoped that this will prove.
worthy of further investigation.
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The Director of Mines reports the gold yield for the past year as follows :

Gold ores treated, 1897, 27,590 net tons, yielding goid, 11,412.17 0zs.,0f 2
total value of $1go,244.00, being an increase of some §70,000 on 1896. This
is largely from the Lake of the Woods and Rainy River districts. The
1897 output would have been greatly increased if the Sultana, the principal
producer, had not been closed for the larger poition of the year, installing
new mill and other machiuery.

No figures have been reported as yet regarding the work in Hastings
County, where quite extensive operations have been conducted by English
syndicates on the mispickel ores, which have demonstrated profitable ex-
traction by the Sulman-Teed Bromo-Cyanide process. One of the most suc-
cessful companies has undoubtedly been the Mickado, which yielded a fair
profit to the English shareholders upon the first fourteen months operations,
and it is said will pay a handsome dividend on its production in 1898. Other
producers of bullion last year were the Foley, Olive, Sultana, Regina, and
Crystal. A number of new mills have been put into operation, so that the
output for Ontario will no doubt show a considerable advance in 1898. There
seems to be no questiou but that Ontario is rich in gold, and only requires
thorough investigation and development.

A matter of note is that important indications of gold bearing quartz
are found in the Sudbury district at Lakes Wahnapitae and Tamagaming,
This district, already famed for its deposits of nickel ore, is said to be very
promising in gold.

Sitver.— The total output for 1897 —35, 558,446 ounces,
$3,322,905.

These minerals continue to be the principal source of dividends in
British Columbia, substantial profits having been realized by the Slocan
Companies, among others by the Payne, Whitewater, Reco, Ruth, Slocan
Star, and the Hall Mines, Limited.

In Ontario, it is worthy of remark, that a number of mines in the
neighborhood of Port Arthur have been reopened.

In Quebec important operations were begun, and shipments made from
Calumet Island, Ottawa County. A valuable deposit of argentiferous galena
has also been discovered in Brome County, on the shores of Lake Memphre-
magog, which we learn is now being investigated.

valued at

Lecad.— The total production in 1897 amounted to 39,018,219 lbs., of a
value of $1,396,853.

Ashestos.—The Geological Survey Report gives the output of asbestos
and asbestic as 25,262 tons net, valued at $324,700. .

The shipments reported by the Quebec Central Railway for the year 1897
show :

Black lLake
Thetford Mines

1,020,425 lbs
16,110,135 *“

17,130,560 1bs 8565-560 net tons.

. The Asbestos and Asbestic Co. of Danville, Que., formed in 1896, largely
of English capital, have established, and in 1897 largely extended their impor-
tant works. Abont 300 men are employed, and while we cannot give the
actual output of asbestos from these works, the tonnage has been very con-
siderable during 1897, and will likely be an increasing one. The Ottawa
County product was small,

It is pleasing to note the considerable trade that has sprung up for the
refuse sand and short fibred asbestos for use as fire proof plaster, for which
purpose it is admirably suited.

Copper and Pyrites.—Copper ore mined in the Province of Quebec during
1897 — 39,928 net tons. Of this quantity 31,080 tons went to the U.S., the
remaining 8,848 tons being treated in Canada. These figures show an in-
crease over those of 1896 of 7,448 tons exported to the U.5. and a decrease
of ore treated at home of some 1,314 tons. The market in the U.S. has been
in a healthy condition, with an active demand and well sustained prices
throughout the year. :

In Canada the reduction of the import duty on sulphuric acid has re-
sulted, as feared, in opening our market to the American manufacturer, in
consequence of which there is a decrease in the home production and also
lower prices.

The Bureau of Mines of Ontario reports a production of metallic copper
to the extent of 2,750 net tons, of a value at the works of §200,067.00.

Shipments of blister copper to Great Britain are reported by the Hall
Mines Smelter at Nelson, B.C.

Nickel.—The Geological Survey report for 1897, just published, places
the total production in Canada as 3,997,647, valued at $1,399,176.
Mr. Archibald Blue, Director of Mines of Ontario, reports :—

Nickel Ore smelted in 1897
Metallic nickel contents ...................

96,094 tons.
1,999 net tons.

Value at the works, $359.651.00. In certain quarters efforts are being
made to induce the Government to impose an export duty upon Canadian
nickel.

Whilst it is of great importance to this country that her minerals should
be brought to the highest possible point of manufacture before exportation,
vet in simple justice to the capital already invested in nickel, under existing
conditions, no radical change should be made without the most careful con-
sideration. It is quite possible that the imposition of a duty might, for the
time being, serve to displace Canadian nickel in the United States market 1n
favor of New Caledonia.

Gypsum.—The output for Nova Scotia and New Brunswick combined,
reached 150,000 tons.
Total productions for Canada in Gypsum reached 239,691 tons.

Other Industries—The other industries, such as oil and natural gas,
salt, graphite, and building materials, show no specially new features, and
returns of same are not yet to hand.

On the whole the progress shown in the various mining industries of
.Canada during 1897, is more than encouraging. As a people, we are on the

high road to a successful development of the natural mineral wealth of our

country and to national prosperity.
In connection with the actual work of this Institute during the past year.
o~

Publications of the Institute.—~We may be permitted a certain amount of
pardonable pride in the publications of our Institute. which we think com-
pare favorably with those of any similar Mining Association of its age and
and advantages. Our last volume contained some 29 papers, of service not
only to active operators, but as a volume of reference to those interested in the
mineral resources of the country. An important feature is the educational
nature of these publications, which are now placed in the hands of the
students of McGill University, and of the different mining schools, at a
merely nominal charge, representing indeed an actual financial loss each year
to the Institute, but which it is hoped will finally prove of permanent benefit
to the whole country. Exchanges of publications are kept up regularly with
Associations of a similar character throughout the world, and through this
system a knowledge is spread regarding the rich mineral resources of Canada.

Grant to Publications.—It was very necessary, in view of the somewhat
restricted financial condition of the Institute, to devise better waysand means
for carrying on our work, and it was hoped at the commencement of the past
year that some assistance towards the publications might be obtained from
the Dominion Government. This has not yet been granted, but it will be
brought again to the attention of the Government, and we have reason to
believe that the outlook for obtaining State assistance is hopeful. This work
is, to a large extent, a labor of love on the part of the members of this Institute,
and whatever good is obtained thereby accrues to the country and the
Dominion as a whole, and the expense should therefore we think, be borne,
at least in part, by the Government of the country.

Legislatizve ork.—With regard to the action of the Institute in con-
nection with the tariff as applied to mining machinery, the movement was
made with a view to securing a more definite interpretation of the old law,
in order to remove the friction consequent upon the somewhat ambiguous
phraseology of the item, which provided for the free admission of '* machinery
of a class exclusively used and required for mining.”’

A misapprehension seems to have been created in the minds of mining
engineers that this item implied absolutely free mimng machinery. Asa
matter of fact this was not so, the item reading ‘* Exclusively used and re-
quired in . The Institute took particular pains to be informed as to what
the exact interpretation of the Department would be, and were officially
informed by the Controller and other Ministers that it was the intention to
charge duty upon all machinery which could be used in other industries,
such. for instance, as air compressors, rock drills, pumps, etc. The action
of the Institute was therefore directed towards securing, if possible, free
admission of all machinery other than that upon which the Governuient had
decided to charge duty. In this way a distinct service was rendered by the
Institute, for whilst the Government would not grant this in the exact form
asked for, the Iustitute was requested to substitute a list of items which
might be specified as a free list—a most difficult task, but one that has been
accomplished with fair success. It is a matter of gratification to state that
the Government have, to the knowledge of our officers, given a very liberal
interpretation to the law throughout the past year, their endeavor evidently
being to promote, by a liberal interpretation, as far as they legitimately
could, the mining interests of the Dominion.

Civil FEngineers Bill—The 1897 meetiugs of the Institute had hardly
closed before we were informed of the endeavors of the Canadian Society of
Civil Engineers to promote a Bill in the Nova Scotian House of Assembly for
the protection of engineers. This, in the opinion of the officers and council
of the Institute, was an excellent piece of legislation, in so far as it related
to the profession of civil engineering. Unfortunately, however, the Bill con-
tained certain clauses which, if carried into effect, would seriously interfere
with the profession of mining engineering. While the Mining Institute
heartily endorsed the principle involved in this legislation to protect legit-
imate engineers against the vagaries of the mining quack. yet they felt that
it was the province of the mining men themselves to move in the matter at
the proper time, and only after the fullest consideration. The Council
therefore felt it expedient to interfere, and having secured the co-operation
of the Nova Scotia Mining Society, on the representation of the Institute,
the obnoxious clauses of the Bill were deleted.

A similar bill was also submitted to the Legislative Assembly at Quebec
during the year, and successfully opposed. ' In this connection the thanks of
the Institute are due to the energetic action of one of its most respected
members, Mr. Geo. R, Smith, M.L.A.

British Columbia Mining Institute.—One of the most important and gratify-
ing events of the year in connection with the Institutc, was the entrance of
British Columbia into the Federation, enlarging our Institute by about 100
members, and making a practically unbroken union from the Atlantic to the
Pacific, and one which may now very well merge into greater usefulness in
a consolidated and powerful body, representing many working members and
a vast amount of capital. o

It is hoped that the members will give most earnest consideration to the
details of the plan of consolidation which will come before them during the
present meeting. The matter is.of vital importance and deserves the fullest
possible discussion in the most liberal spirit.

National Advertising.— Among other important questions that should be
fully discussed is the advisability of impressing upon the Dominion Govern-
ment the importance of establishing in the great centres of the world, such
as London and Glasgow, Canadian Commercial agencies, where exhibits of
our minerals and other products could be permanently established, and our
resources thus brought prominently before investors.

Lacking, as we Canadians do, the advantages connected with direct
Consulates, it is of almost vital importance that we should have fully
qualified commercial men representing us in the great centres. In addition
to this we should take advantage of such an opportunity of bringing our
natural products to the notice of the world as will be afforded by the Inter-
national Exposition which will take place in Parisin 1900. Canada’s ex-
hibit should take front rank on that occasion, and any money that our
Government may expend to attain this end will be well invested.
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Foreign Trade Arangemrnts.— It is a matter of pleasure to note that the
Federal Government has at present under consideration a project for the es-
tablishment of a line of steamers to ply direct between Canada and France.

The range of Canadian products for which a trade could be found in
France, is to-day much greater than when the treaty now existing between
the two countries was entered into. Many of our products are totally unpro-
vided for in the present treaty, and where such is the case we are debarred
from shipping to France in Canadian * bottoms.”’ /. ¢. in stamers plying from
Montreal, or other ports in Canada, to English ports. and there making
trans-shipment to France. Upon such shipments France inflicts a maximum
rate of duty, under clauses 54-59 of her customs law in regard to direct trans-
shipment by water. To secure the privilege of having onr goods entered at
the minimum rate of duty granted toour American and English competitors,
enjoying the advantage of direct steamers, known as ‘“ French bottoms,”’
we must either have a direct Franco-Canadian line, or arrange for an en-
largement of our treaty rights that will permit of our saleable products bein
shipped by available Canadian vessels via British ports, and still be alloweg
entry into France at the minimum rates of duty, which are frequently 100
per cent. lower than the maximum rates now imposed, otherwise the Can-
adian producers must continue as at present to ship via American ports,
thus being seriously handicapped by the addition of inland freight rates to
New York and other ports of departure. This matter deserves the most
earnest and immediate consideration on the part of our Federal Governmeut.

Thanks to Secretary- Treasurer.—1 cannot close without bearing testimony
1o the invaluable service rendered to this Institute and to the enterprise of
mining in Canada, by our esteemed Secretary, Mr. B. T. A. Bell. To his
untiring energy is due in a very large measure any success that this Institute
has been able to claim in the past. If we now merge into a larger field of
usefulness as a consolidated association, as I trust we shall, it will be largely
due to the earnest work of our Secretary, Mr. Bell, to whom the mining
profession of Canada, if not the country itself, owe a debt of gratitude.

To the members of the Council I tender my best thanks for the loyal
support they have accorded me during my term of office as President, and
upon behalf of our Council, as well as for myself, I desire to acknowledge
specially the valued counsel and assistance which the Treasurer of the Gen-
eral Mining Association of the Province of Quebec, Mr. A. W. Stevenson,
has repeatedly rendered to the Institute during the past year. Upon every
occasion that we have sought his matured advice upon matters of importance
to the Institute, he has given us of his time and work more cheerfully,
and I feel therefore that we cannot pass this over without public recognition.

Gentlemen, the important work of the meeting of 1898 now lies be-
fore you, and to it I know you will give freely of your best energies and
abilities.

If T have taken much of your valuable time this afternoon, I plead an
extenuation of my offence the vastness and richness of the subject, the
mineral wealth of Canada.

Mr. HAMILTON MERRITT: I wish to congratulate you, Sir, on the
admirable address you have given us. With respect to my own Province,
Ontario, I would only remark that the gold mining industry is rapidly taking
a prominent place. The important additions to the milling capacity of the
Province, warrants us in the belief that the increased production in 1897
will be continued during the coming season. I beg leave to move a vote of
thanks to the President for his very excellent address.

ALDERMAN Daviks (Toronto) seconded the motion which was carried
unanimously.

Mr. E.'D. INGALL : With regard to gold mining in Ontario I would like
to bear out all that Mr. Merritt has said. One point, however, that has not
been emphasised enough is that throughout that Province there are areas of
Huronian rocks, and among these, beyond any question, there will be found
just the conditions which are shown to be be those of the Lake of the Woods
and Rainy River districts. Another point to which I would like to draw
your attention is that in the report by one of our s:aff on the Nova Scotia gold
fields, there will be found very much that is applicable to the gold bearing
region of Ontario. I think we may regard with considerable confidence the
future of gold mining, not only in Nova Scotia and in British Columbia, but
in the centre portion of our Province of Ontario as well.

MR. ]J. OBALSKI then read his paper describing the vear's mining opera-
tions in the Province of Quebec. (This paper will be reproduced in our next
number).

Mining Law and its Bearing on the Development of Mines
and Mining Districts.

MR. FRANK C. LORING (Rossland) preseuted his paper on this subject
(reproduced in a recent issue of the REVIEW). .

MR. J. F. LATIMER (Toronto) referred to some of his experiences in
British Columbia last season. He had known posts to serve in many cases
for two locations. There were discovery posts sometimes where there was
no mineral at all.

DRr. GoopwIn (Kingston ) : I notice that many of the things which are
advocated by Mr. Loring are at present embodied in the Ontario Mines Act.

MR. MERRITT : The Ontario Mining Law might be greatly improved
by the acquisition of some features in the law of British Columbia.

MR. LORING : An important point is with regard to this indefiniteness
of location. Many men make what they call blazing locations—the line is
blazed so indefinitely that to-day a prospector may have a location here and
to-morrow somewhere else. One man in Rossland made from 15 to 20 snow
locations on which he realised a handsome profit and is now in Europe. There
was no valid discovery. He blazed the ground and that was all there was to
it. The mining inspector should have some facts with regard to where the
location is made. Another important objection to the British Columbia law
is the size of the claim. I do not think that any man can properly prospect
30 acres of land. The location should not be over 1,000 feet square. I'would
advocate less than that. In some parts of Colorado the claims are only 150
wide and 1,500 feet long. Idonot believe that any one can properly prospect
on these mountains. . o

THE CHAIRMAN : What is your opinion as to the size of the location ?

Mr. LORING : 1,000 feet square. At present it is 1,500 feet square or 50
acres. The theory to my mind is that mining property is different from other
property. If you cannot work your claim you have no right to keep it. You
are preventing an increase to the wealth of the country.

THE CHAIRMAN : What time limit would you give to the miner?

MR. LORING : I would say a twelve month’s limit, and I do not believe
that $100 worth of work within twelve month’s is enough.

MR. INGALL : I understand that for some years the law of the apex was
the lay of the location.

MR. LORING : Yes.

MR. LATIMER : I think there are cases in which the law should allow
one to follow the vein and there are others where it should not.

MR. LORING : The apex law is the best. If I owned a vein I would pre-
fer the old law.

: 'I;lHE CHAIRMAN : I think it would be well for us to put ourselves on
record.

MR. LORING: Yes: now that legislation is contemplated in British
Columbia.

DR. GoODWIN suggested the appointment of a committee to draw up a
resolution.

THE CHAIRMAN appointed the following to report at a later session:
Messrs. F. C. Loring, W. Blakemore, Dr. Goodwin, Hamilton Merritt.

The session then adjourned.

EVENING SESSION,

The evening session opened at eight o’clock ; the President in the chair.

MR. JoHN E. PRESTON (McGill) read a capital paper on the ‘* Ventila-
tion of a Deep Metal Mine as Affected by Seasonal Changes of Temperature.”
(Reproduced elsewhere).

MEssrS. C. J. CHRISTIE and W. HYDE, both of whom had been in the
Klondyke for many years, entertained the members with a graphic and vivid
description of their experiences in the gold fields of the Yukon.

MR. SPENCER MILLAR, New York, terminated the session by presenting
his paper on *‘ Cable-ways as Applied to Open Pit Mining,” illustrating his
subject with a large number of stereoptican views of cable-way plants in
Canada and the United States. We hope to reproduce this paper in a future
issue.

Thursday — Morning Session.

THE PRESIDENT took the chair at eleven o’clock.

The following papers were presented :

< The Possibilities for Smelting in British Colnmbia,”” by R. A. Hedley,
Nelson.

“ The Mineralogy of the Carboniferous,”’ by H. S. Poole, M.A.A.R.5. M.,
Stellarton, Nova Scotia.

«“Concentrated Foods for Explorers and Prospectors,” by J. T. Donald,
M.A., Montreal.

“Mining on the Coast of the Mainland, B.C.,” by G. F. Moncton,
¥.G.S., Vancouver.

<*On the Strange Singularity of Colour in Some Forms of Asbestos,” by
R. H. Jones, F.S.A., London, Eng.

‘“Mining Machinery in the Slocan,”” by Howard West, A.R.5. M., New
Denver, B.C.

“Notes on the Michipicotton Gold Field,” by Prof. A. B. Wilmot,
Toronto.

“0dd Notes on Mining and Smelting,”* by A. H. Holdich, Nelson.

THE SECRETARY reintroduced his reselution respecting the proposal
to place an Export duty on ores and minerals, and as noted elsewhere, the
motion on being put to a standing vote, was carried unanimously.

MR. W. HAMILTON MERRITT presented the Report of the Committee
appointed to consider certain portions of Mr. Ioring's paper on Mining Law.

Iincreased Duty on Lead.

MEk. \W. BRADEN, Pilot Bay, B.C., desired leave to snbmit a resolution
recommending an increase in the present duty on lead and lead manufac-
tures.

THE CHAIRMAN : Is this not going beyond the scope of our Institute into
politics? . . . .

MR. BELL : There is a difference between matters of policy and_ politics.
I take it it is quite within the sphere of a body of mine owners and mining
engineers to discuss methods of legislation likely to affect the interests of the
industry.

Affer some discussion Mr. Braden's resolution was held over until the
Friday session.

Mr. F. T. SNYDER submitted his paper (reproduced in our last number)
on “ Some Modern Forms of Milling Machinery.”’ The paper was discussed
by Messrs. Hardman, Miller and Snyder.

The session adjourned at one o’clock.

That Civil Engineer’s Bill.

The members met at three o'clock, the President in the Chair.

PROF. MACLEOD (Secretary of the Canadian Society of Civil Engineers)
explained that immediately it was found that the clause respecting mining
engineers contained in this Bill was objectionable to the Mining Institute 1t
was withdrawn.

THE CHAIRMAN : So far as we are concerned we did feel that any legis-
lation governing the profession of mining engineering, should emanate pro-

erly from an Institute representing mining engineers, and not from a
gody of civil engineers. .

MR. P. W. §T. GEOoRrGE, C.E.: We only hope that instead of, as we saw
in the papers, your opposing the Bill going through any other House, you
will do all in your power to help us.

THE CHAIRMAN : Certainly ; as long as you leave the mining engineers
alone. I hope we will all move for the good of the profession.

THE SKCRETARY : It would have been better if the Canadian Society of
Civil Engineers had sought our co-operation before.
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MR, JouN BIRriNBINE then delivered an address on ** Commerceial Pro-
gress as Influenced by the Developient of the Iron Industry * (reproduced
elsewhere in this number).

MR, BLAREMORE moved a vote of thanks to Mr, Birkbiubine for his
vainable contribution to their proceedings.

MR, MERITT seconded, and the motion was carried by acclamation.

The Progress of Mining in Ontario.

Mr A Brry, Director of Mines, reviewed the progress of mining in
Ontario, quoting the following summary of the mineral production of the
Province :

Product. ! Quantity, Value. ! Employes. ‘ Wages,
S . S
| , |
Cement, natural rock ... Bhls| 84,670 $ 76,123 | 70 | 21,500
Cewment, Portland s l 90,825 170,302 | [T 67,560
Pressed brick, plam No. ! 2,148,008 53,727 1 |
P'ressed bnek, faney . ¢ 805,000 9,350 ! 143 40,084
Roofing Thle . 35,000 400! 43
Terra Cotta. ... . . i . . 358 0!
Paving Brick ... ... ... 4,567,880 45,070 00 23,226
Sewer Pipe ... L P R 73551 04 19,000
Petroleum ... o Imp. galls,y 25,550,501 . L. [ D R
Iuminating Odl. ... " 10,391,337 1,131,083 4
Lubricating Qil. . s 1,959,310 199,755
Benzine and Naphtha ¢ 949,341 77,390 ¢ 304 190,956
Gas and Fuel Oils and Tar....| 8,021,033 281,035 |
Paraflin Wax and Candles. Lbs.} 2,139,278 88,3781
Natural Gas, .o.uno L R S 308,448 S4 2,338
Salt ..o Lo caeaae. Tons 54,656 249,880 210 53,530
Gypsum and products of ¢ 1,729 17,930 |.oov ool e
Graphite and products of  ** 400 8,500 15 $,000
Calcium carbide........ v 574 34,440 30 12,544
Iron ..o veaianns " 24,011 288,127 130 40,000
Nickel. .. ..... .. .. ¢ 1,999 359,651\ e e
Copper oo . ... ... . 2,730 zoo.ocs:yv 535 253,226
[0 1 PO Qzs 11,412 190,244 430 212,966
‘1897 cee ot ceees 3,899,821 ' 2,302 993,530
Totals - i
\ 1890‘ 3,704,003 ; 1,822 | $18,720

# Net tons of 2ow ibs.

The following papers were then read .—

* Notes on Some West Kootenay Ore Bodies,” by Mr. J. €, Gwillim,
B.\A.Se., Slocan City, B.C,

*The Albertite Deposits of New Brunswick,”' by Mr. John Rutherford,
MUE., Windsor, N.S.

* Notes on the Analyses of a Rare Mineral New to Canada,’ by Dr, WV,
I. Goodwin, Kingston, Ont.

The sesston adjourned at six o'clock until Friday morning.

The Gaspe Oil Fields.
The President took the chair at eleven o'clock on Friday :(—

Mg, B. I A, BELL asked if the Burean of Mines at Quebec, or the
Division of Mines and Mineral Statistics at Ottawa, had received any statistics
respecting the reported flow of 0il in economic quantity at Gaspe, Que., quot-
ing the following extract from the Prospectus of ** The Irish Proprictary Oil
Fields of Gaspe, Canada, Limited."

**The Directors have further to report that 21 drilling derricks have been
erected in the neighbourhood of the prospecting wells ; 1.4 wells are sunk to
the petroleuwm deposits in the overlying porous sandstone.  Eightare pump-
ing wells, with a daily average output of about 8,000 gallons. Six others
contain oil, which will flow without punping when connected by short )i]l)e
lines to the main pipe line to receiving tanks. It is estimated that the daily
output from these six wells will average 7,000 gallons.  Sevenother wellsare
in the course of being sunk, and are at the depths of from goo to 3,090 feet.
As these wells reach the oil deposits, the output will be largely increased.
Three more new derricks recently erected in the amber oil districts are being
fitted with the drilling plant necessary for reaching the oil.

*The Directors, in view of the increased output from additional wells,
cousider it most important, and in the interests of the Shareholders, to con-
struct, at the Company’s wharf property, a refinery capable of treating up to
40,000 gallons of crude oil daily ; and this the Directors have now under
cousideration,  The treatment of only 20,000 yallons darly of the Company's
crude oil would, apart from the by-products, for which there is a profitable
market, give a daily production of about 12,000 gallons of refined oil or
kerosene, or 3,600,000 gallons per annum, from which a profit of £72,000 per
annum could he obtained, and double this sum would be realized if the
refinery was worked to its full capacity. As the output of petroleum increases,
other refineries may be erected with a like result.”” .

MR. J. OBaLskl, Inspector of mines at Quebee, said he had received no
information further than that published in his last report. The Petroleum
Qil Trust, Limited, had spent very large sums of money in sinking wells at
‘Gaspe, and he believed some oil had been obtained.

Mr. E. D. INcaLL, A.R.8.)M., said the Geological Survey had no infor-
mation of any such great yield as that reported. L.

MR, BrLL : In this prospectus great prominence is given to the reports
of the Survey, but the statements of Logau, Dr. Bell and others were made
many vears before the operations of the Petroleum Qil Trust were begun.
In view of the importance of such an oil field to Eastern Canada, it would
seem highly desirable that the Survey make a report upon the territory as
-carly as possible.

-

M, HaMILTON MERRITT was of the opinion that returns of mineral
production should be compulsory.

Mr. OBALSKI : The Mines Act in Quebee gives compulsory powers.

After further discussion Mr, Hamilton Merritt moyved, scconded by Mr,
Hardman, that:

‘I view of the difficulty of obtaining official information regarding the
}mroduclion of petrolenm in the Proviuce of Quebec, this meeting is brought
ace to face with the question of compulsory statistics, it is therefore desir-
able that a committee to be nominated by thie Chairman be appointed to
take the matter into consideration and report at this afternoon’s session.”

‘The wotion was carried unanimonslty.

Thie Chairman nominated the following conmmittee:
Obalski, Ingall, Hamilton Merritt and Secretary.

Messrs, Hardman,

An Increased Duty on Lead and Lead Manufacturers.

Mg, W, BrapeN, Pilot Bay, B.C. : I desire to submit the motion of
which I gave notice yesterday, fmving reference to an increase in the present
duty on lead and lead manufuctures.
One of the greatest possibilities for industrial Canadian euterprise is the
smelting and refining of the ores produced in British Colutmbia within the
the limits of Canadian soil.  Any means to accomplish this end, aud not con-
flicting with any other interests, should obviously be su{)porlcd.
Through the encouragement offered (though slight) by the Dominion
Government, and the rapid growth of the mining industry in British Columbia,
there are at present in operation two smelters, and one which is idle  The
two in operation are matting plants smelting with copper base ; the oue idle
plant is essentiaily a lead snielter.  Does this not seem a pregnant fact?
1st.—The United States smelters pay a premium—so to speak—for lead ore
of the character produced in British Columbia,

2ud.—Up to recently there has been comparatively little **dry ore* produced,
thus making the ** Precipitation process” of smelting these ores
unprofitable.  During the past yvear this dry ore'’ production has
exceeded 100,000 tous.

ard. —The United States Government have so arranged the Customs Tariff on
lead in ore and pig lead, that should lead ure be smelted in British
Colvmbia, a hig}wr duty would be levied on the resultant lead if
shipped into the U. 8. market.
A method to remedy this condition whereby such a compound tax on
the lead ore miner of British Columbia, and indirectly on l&te people of
Canada, is needed. It is an unsatisfactory state of affairs, when the minesof
Canada produce more than sufficicut lead within her own limits tosupply her
consumption, amd import every pound used.
Therefore, it is indubitable that were a prohibitory import tariff placed
on lead by the Dominion Government, Canada would be benefited in many
ways, with no single interest to suffer.
1st.—The lead mining would receive an impetus by having a market for their
ores close at hand.

ad. -The Smelting and refining industry would be establishied on Canadian
soil, thus benefiting railways, merchants and laboring classes,

3rd.—By establishing a large market for the Canadian coal and coke.

1t —Of the several thousand tons of lead (and zinc) manufactures now
bcingl imported, these industries would spring up and thrive in
Canada.

sth.—"The miner would still hiave the same market and keener competition
for his ores, which conditions would not be true under the provision
for an export duty on ores,

6th.—Consumers would have a home market for the supply, bLetter assuring
thereby more equitable prices than now.

Thus is shown the wide range of usefulness such a prohibitory tariff
(similar to the one levied by the United States) would have, as being the
means of marketing British Columbia lead in Canada, and thereby establish-
ing a highly fmportant smelting, refining and manufacturing imdustry in
Canada.

He therefore moved :

Resolved,— That a committee be appointed to draft and preseut to the
Dominion Parliument and other proper channels, a petition setting forth as
it being the sense of this Institute (representing as it does, the mining and
kindred interests of Canada) the desirability that an eflicient twmiport duty
should be placed on lead and lead manufactures by the Canadian
Government,

Mr. Bell seconded the resolution, which was carried unanimously.

The following committee was then appointed : Messrs. W, Braden,
(Convenor), W. A, Carlyle, ¥. C. Loring, . K. Croasdaile, J. E. Hardman.
Dr. Goodwin and the Secretary.

The meeting then adjourned,

A Report on the Gaspe Oil Field Recommended.

The session re-opened at three o'clock, the President in the chair

Mr. Hamilton Merritt presented the following report of the committec
appointed at the morning session :

* Your Committee begs to report that it views with satisfaction the fact
that the various Provincial Mining Bureaus are armed with authority to
collect mining statistics and to visit mines and mineral areas ; and it con-
siders that the strict enforcement of the law in this regard is of paramount
importance.

** In view of further valuable discoveries of oil in the Gaspe Peninsula
it is the opinion of your Conmmuittee that in the public interests it is most de-
sirable that the Geological Survey af Canada should continue the investiga
tions in that section of country at as early a date as possible, and more pas
ticularly with reference to the boring explorations which have already been
made there.

* Further your Committee believe it to be in the public interest that the
Inspector of Mines for Quebec be commissioned to report to his Government
at thie carliest practicable date, in the form of a monograph, the fulle:t
possible information respecting past oparations in, and future possibilities o:.
that subject.

‘It is also the opinion of your Committee that the policy of prompt ex-
amination of mineral fields being newly explored or developed, should t »
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adopted by the Provincial and Dominion Governments, so that special
bulletins comtaining all the information available should be issued for the
public benefit,”

Dr. Goonpwix : This report really means that it is the opinion of the In-
stitute that a policy of prompt examination of fields that have been newly
discovered or newly developed should be adopted by the Geological Survey
and the Provincial Governments.

The report was adopted.

M, Bt moved that the balance of the business stand adjoeurned until
the cvening ; the meeting then took up the constitution of the Canadian
Mining Institute,

LBVENING SESSION,

At the evening session Mr, Perey Butler, (MceGill), presented o care-
fully prepared paper ** Qu the Moebins Processes for parting Gold and Silver
as Carried on in the Guggenheitn Smelting Works, Perth, Amboy, N.J.»
Hustrating the subject with a number of excellent stercoptican views (the
paper is produced in full elsewhere in this issue).

MR, Joun BirgiNpINg: Mr, President, I think that any discussion on
this paper would be practically a repetition of what has been said. 1 think
that the scope for the voung engineer to-day, or the field for the young en-
rineer in_clectroanettallurgy and clectro-chemistry is greater thau ever
pefore,  We have in our colleges quite a mumber of young men who are
geaduating as clectrical engiueers, mechanical and sanitary engineers,
graduating as chemists and metallurgists,.  Now what we want to do is to
bring together the electrical engineer and the metallurgist.  He is going to
fit hiwself for important positions in the future. It seews to me that there
is a large field for those who take up electricity ; not as you and 1 learned it,
because when 1 studied about electricity it was & practically usknown
quantity compared to what it is to-day. You must remetnber in 1876, at the
Centenaial Extibition, over 20 years ago, there was an electric light shown
which NMuminated a portion of the building and sometimes it did not.
Seventeen years after that Chicago was a blaze of glory.,  That is nterely an
ndicaticn of the progress made. I want to congratulate the young man on
Ins paper. 1 think the idea of introducing student papers al a meeting of
this kind an adwmirable one.

DR, Goobwiy alse congratualated Mr. Butler upon the excellenceof his
contribution.

Votes of Thanks.

MR. Brnn moved a vote of thanks to the management of the Windsor
1totel for the excellent accommodation provided and the uniformn attention
of its employees during the meeting; to the Montreal Street Railway Co.
for its kind invitation to the members for a drive through the city ; to the
Faculty of Mining at McGill for its invitation to the new miuning labora-
tories ; to the students who had contributed papers; to the press for their
excellent reports of the })rocccdings: and to Mr. George Macdougall for his
assistance and the use of the lantern.

The motion was carried. The proceedings terminated with a hearty
vote of thanks to the Chairman,

——

The Canadian Mining Institute.

REORGANISATION COMPLETED—OFFICERS ELECTED FOR 1895-.

As a representative meeting of mining engineers, mine managers, and
mine owners, held in the Windsor Hotel, on Friday evening, gth March, the
reorganisation of the Federated Canadian Mining Institute’ was_completed.
‘The session was largely taken up in considering and amending a draft
Constitution and By-Laws, It was unanitmously decided to have the new
body Incorporated, and a Bill for this purpose has been prepared aud isnow
before Parltament. The following Officers and Council were elected :—

Pat]ron: His Excellency the Right Hon. the Earl of Aberdeen, Governor-
tieneral,

President : Mr. Johwn Hardinan, S.B.M.E,, Montreal.
Vice-Presidents :

Mr. W. A. Carlyle, M.E., { British America Corporation) Rossland, B.C.

Mr. George M. Dawson, C.M.G., { Director Geol. Sur. of Can.) Ottawa,
nt,

Mr. Jolin Blue, C. & M.E,, ( Eustis Mining Co.) Eustis, Que.

Mr, Charles Fergie, M. E.. {Intercolonial Coal Co.) Westville, N.S,

Secretary : Mr. B. T. A. Bell (Editor CANADIAN MINING REVIEW)
Ottawa,
Treasurer = Mr. A, W. Stevenson, C.A., Montreal.

Council :—

Mr. John B. Hobson, M.E., (Consolidated Cariboo Hydraulic Mining
Co.) Quesnelle Forks, B.C.

Mr. Wi, Blakemore, M.E, {Crow's Nest Coal Co.) Coal Creek, B.C.

Mr. R. G. McConnell, B.A,, ( Provincial Mineralogist) Victoria, B.C.

Mr. Frank C. Loring, M.E,, (Josie Gold Mining Co.) Rossland, B.C.

Mr. Heury S. Poole, M.A., A.R.8.M., (Acadia Coal Co. ) Steltarton, N.S.

Mr, Wilbur L. Libbey, ( Brookfield Mining Co.) N. Brookfield, N S.

Major R. G. Leckie, Truro, N.S.

Mr. Clarence H. Dimock, (Wentworth Gypsum Co.) Windsor, N.S.

Mr. George R. Smiith, M.L.A., ( Bell’s Asbestos Co. ) Thetford Mines, Que.

Mr. George E. Drummond. (Canada Iron Furnace Co.) Montreal,

Mr. Jolw J. Penhale, United Asbestos Co.) Black Lake, Que.

Mr. J. Obalski, M.E., Inspector of Mines, Quebec. .

Mr. A Blue, Director of Mines, Toronto.

Mr. James McArthur, (Canadian Copper Co.) Sudbury, Ont.

Mr. W, Hamilton Merritt, A.R.S.M., Toronto.

Mr. F. T. Snyder, (Ottawa Gold M. and M. Co.) Keewatin, Ont,

. After electing on¢ hundred and twenty-five members, the meeting
adjourned at eleven o’clock.

.- .

Sinkinga,

By Mr, G, E, J. MCMuRrTRIE*

Although there are comparatively few systems of sinking, yet the great
sariation in the hardness of strata and the quantity of water vielded make
this subject both an exceedingly attractive one and frequentiy a matter of the
greatest diffienlty,

Sinking may be grouped under four heads :—

1.—In firm or strong ground requiring little or no temporary support,
cither (o) free from water, or (#) producing so little that it can cither be
filled up in the debris, or that the winding of a few barrels per hour will keep
the bottom dry ; or () if sufficient to cause inconvenience, can be forced to
land by a small hanging pump,

2,~In sandy or running strata, with water which can be passed through
by (@) piling, (& wooden drutns, () cast-ivon drums; and winding the
water and saud in each case, or pumping the former and winding the latter,

3.—In strony, heavily-watered strata requiring a very licavy expznditure
on pumps, and which from a knowledge of other stukings in tfw immediate
neighbourhood, it is known can be penetrated economically by the Kind
Chaudron process, or in which this process is adopted after the failure of
othier systems,

4.—In quicksands and heavily-watered sbifting strata, when possibly
after attempting to pierce it by one of the above methods, Poetsch, or
Gobert's system of freezing has to be adopted as a last resource.

It is seldom that Nos. 3 and  are adopted in England, but on the Con-
tinent a large munber of most difficult sinkings have been successfully com-
pleted by both these systems, and in several cases after the failure of other
methods,

Lorm of Shafts,

Shaits are cither circular, elliptical, polygonal, rectangular, or square,
In England circular shafts are general. In Scotlaud, on the other hand,
rectaugular shafts have been the rule.

The circular is the strougest form of shaft, the cheapest to sink, and the
casiest to secure by tubbing.

Theellipt” -1shaftis sometines adopted in order to provide the additional
roomt required s Cornish puutps.

Rectangular shafts utilise all the area excavated ; but this has serious
disadvantages, as the spare room of civcular shafts principally provides the
area required for ventilation. Rectangular shafts are generally secured by
side and end timbars, supported and divided by cross-stays, or buntons, into
separate divisious for pumping, winding, and the haulage ropes.

The first cost of this is greater than that of brickwork, while it has a
shorter life and a great risk of being fired. In case of a fault passing through
the shaft, the danger to the men and the cost of securiug the sides is also
greatly increased.

7he size of the shayt must primarily depend on the tonnage to be wound
ina shaft. Kuowing this, the speed of winding, the size of the trams, and
the number of trams on a deck, the number of decks, and the size of cage
nsed, are the principal factors, Room must also be allowed, where necessary,
for pumps and for a generous ventilation, as usually both shafts, sooner or
later, are utilised for coal winding.

‘The shafts should, in order to concentrate the plant and save labour, be
only a short distauce apart.

‘The surface and pit-bottom levels of the two shafts should in each case
be the same, in order to divert the output to either shaft in case of falls or
accidents to the haulage ropes.

Laplosives,

The explosives hitherto generally used are gunpowder and dynamite, or
gelygnite, the former in dry ground and weak strata, thie latter in wet or
heavily watered ground and strong strata.

Many advocate the excessive use of the explosive, in order not only to
1ift the gronnd, but also to break up tie stones ready for loading into the
kibble or bowk, and so increase the speed of sinking at an increased cost of
explosives.

Iu ground that is wet, but not heavily watered, gunpowder can be used
by lining the hole with clay by means of a bull,

At Harris's Navigation, in hard and wet rocks, dynamte saved tampiung,
aud required half the number of holes that powder did; in shale and soft
strata free from water, powder was more effective. On the other hand, Mr,
Coulson advocates the use of a high explosive in both hard and soft strata, to
cconowmise labour in drilling the holes.

The introduction of firing by electricity, by meansof magr.cto exploders,
has proved both a great safeguard and economy. Of the two systems, high
and low tension, the latter is to bz preferred, on the ground that all detona-
tors can be tested by a galvanometer before being taken down the pit, and that
the whole blast can be retested after being coupled up, thus ensuring the
firing of the shots. On the other hand, high-tension exploders will fire more
shots at once.

Separate cables should be used, and placed two or three feet apart in the

it.
» As compared with the so-called safety fuses, electric firing has the follow-
ing advantages :

A certainty of firing all the shots after proper testing, whereas instances
are on record of fuses having hung fire for twenty-four hours, and tien the
shot having exploded and caused foss of life. No shot can be fired till the
battery is coupled \\?, and this the chargeman has to do after leaving the
bottom ; there can thus be no risk of premature shots,

Fewer precautions need be taken against water than with fuse, and shots
can he fired under water.

Little or no smoke is given off by the detonators, and the men are able
to return carlier to their work, thus ensuring greater dispatclt and economy.

The firing of all the shots is absolutely simultaneous; thus the suioke
made by the shots clears away quicker, while the shots assist one another,
and thus require less explosive.

®*Papor awarded a prize, In competition for the L:wis Prizes, South Wales Insti-
tute of Engineers.
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Drles,

Holes may either be bored by haud, or by machine drills, The introduc.
tion of patent hand-boring machines has largely replaced the ordinary chisel,
except in very hard strata, These machines are readily tfixed and yield an
wereased speed, but will not face really hard struta. The writer has found
the ratchet machine to be the best for this purpose. .

The larger arcas taken, the deeper shadts now sunk, and the necessity
of greater speed in sinking, has brought about the mtroduction of machine
drills, driven generally by compressed air,

Great ditliculty was experienced in fixing them,  An arrangement of a
central upright with three or four radinal wooden arms hinged to it, and
tightened against the side with screws, Ly which means the central upright
is also tightened, was generally used.  Upon the top of the central upright
a plate is placed, to which streteher-bars can be attached in the angles, and
also tightened by screws to the sides.

‘The drilling machines are attached to these bars by clamps, whick slide
along them.  On the completion of the holes the whole is drawn up the
shaft by a crab, the stretcher-bars first having been removed and all screws
slackened.

The Galloway walling stage is now sometimes used for propping against,
and a very similar arrangement — namely, a heavy circular iron frame with
screws 1o set against the sides, and hanging on two ropes off two drums
worked by at erab engine, is said by Mr. F. Coulson to be the best mirange-
ment of this kind, but is difficult to keepsteady when the drills are running.
He states that there is no difficulty in working machine drills on ordinary
tripod stands with adjustable legs, which are hight, portable, and readily
fixed. They are steady in work, and holes can be put in with them against
the shaft side, while they can be fixed on rough ground.

The actual time taken up by machine drilling is not great, but the plac-
ing, fixing, removal and repitirs to the machine tuke up much ume.

At Harris's Navigation, the diamond drill was tried in various ways,
and also the Beaumont and Ingersoll dnlls. These Last gave excellent results
and consumed less air. Three drills were used at any one time, and ten
holes blasted twice in every shift of eight hours ; the sumping holes bemny
put in at an angle of 35°, and the next set of holes at a less angle.

With the percussive drills, the 1y in. holes were,bored 3 ft. 10 3 ft. 6 1.
with two changes of drills, in hard rock.  our men with two dnlls bored
ten holes in 2% hours, while three men took 24; hours to put 1n one hole by
hand. It took five minutes to fix and start a dnll, and fifteen to twenty
sinutes to bure a 3 ft, hole an hard Pennant rock.  Ten men were in the
pit-bottom each shift, the central rubbish first being removed.  Each shift
had to pui in the sumpers, and the rest of the pit-bottom was cleared whilst
this was being done, and the benchers and cropping holes were then dnlled.

In hard wet Pennant rock, 21: vds. per week were an average, and 3
~vds. good work with hand dnlls; and 3% yds. an average, and 47 vds.
were frequently got with maclme drills,  Messrs. Brown and Adams cone
cluded that the cost of machine drilling wasless, and the speed considerably
greater.  The machmery used could afterwards be utilized for haulage
purposes, and interest and depreciation of the machwtery alone was charged
against the cost of machine drilling.  The cost of sinking one yard in Pen-
nant rock, with three percussive dnlls, and with pumps, cost 10 105 less
than that of sinkmng through the same strata by hand; while without
pumps, and under similar conditions, the reduction in cost was £ 16s. per
vard. Mr, E. Coulson has recorded more recent practice, and has recom-
mended in Peunant rock nine sumping holes 314 feet deep, and twenty to
twenty-two canclt holes around the side about g ft. deep.  In ordinary sand-
stone nine sumping holes 6 ft. deep. and eleven to thirteen canch holes 3 ft.
deep In shale or mild sandstone, nine sumping holes 6%z fto deep will
clear 6 ft,, and at most require but two or three additional short canch holes,

The depth sunk in each round of holes is :

1ard Limestone - - 4% ft. in 1S hours,

Hard Sandstone - - 3%, I8
Shale and Sandstone - 61, 6

The quantity of explosive (Gelygnite) wsed was:  In hard stone for a

length of 432 ftoto 5 ft.—

Nine sumping holes, 3 b, each - - 27 b,
Twentyfour canch holes, 4 1h, cach - 15 *
42 b,
In mild stone for a Iength of 6 ft—
Nine sumping holes, 3% 1b. each - a1’y 1h.
Fight canch ‘o oo - 6 *
37% b,

The excessive amount of explosive used 1s to break up the stone ready
for removai, 130 tons m hard stone and 135 1 unld stone were the averages
lifted by cach round of shots. Three men will Arill six holes with the two
utachine drills, while twelve men drill four holes by hand. In hard stone,
rock drills do the same work as men with hand drills in half the time.

The cost in very hard limestone without Y:trtings, for a week  May 1594),
and for a depth of 30 ft., was £12 25 gl per yard, and the cost in ccal
measure, in shale, and sandstone, for a depth of 30 ft, was £85 1is. 61, per
vard.

Four rock drills were required to do this ; two capable of drilling lioles
7 ft. 10 8 fi. deep, and two of 6 1. deep.

Diasnond drills have been found too slaw ; rotary drilling cugines, both
with twist drills and diamond drills, have only been moderately successful,

Percussive rock drills, with Jong stroke and an automatic rotating
arrangement and a serew worked by hand, are most snitable for this work,

A given length should be driven by cach scries of holes, and all the
holes fired simultancously, cither by clectricity, or quick-running fuse. The
drills also should be got mto the shaft bottom as soon asa place can be
cleared,

[To BE CoNTINUED]

CANAIA,

PROVINCE OF BRITISH COLUMBIA,

IN THE SUPREME GOURT.

No. 3.

IN THE MATTER OF

0. K. GOLD MINING CO.

Limited Liability (Foreign) in Liquidation.

The undersigned Official Liguidator will sell by Tender, subject 10
ratification by the Court,

The QLK. Mine aid Buildings belongng to said Company o also theentire
Mining «nd Milling Plaot of said Company, situated on the south slope of
QLK. Mouatain in Tradl Creek Mining Diviswon, about 272 muitles west of Rosse
Ynd and Jose 10 main waggon road and Red Mountain Rulway, leadingg from
the City of Rossliund, West Kootenay District, British Columbia, to Northport,
Washington, distant about 15 miles. The Jdaim is sunvered and Crown
granted.

The ore was at first argely free itling., It sas orgginally arcied by a
i ¢ stamp mill, which was superseded by the present 10 stamp anll.

The QLK. Mine has been worked since 1893, and has adways been a pro.
ducer. About 2,472 tons of ore from this mine were milled from January 19,
1897, 1o June 19, exddusive of several hundred tons of castom work for adjoin.
ingg anines.

It is most favorably situated in all vespects.

The new ten-stamp mllis thoroughly equipped for the cconomical hand-
ling of ares It is connected with the mine by i 600-foot wravity surfice tram
wity, with 20 wire rope earrding rollers, ete., complete, the clevation of the
workings being 200 feet above the mill ; one 3-wheel brake with 030 feet Sg-inch
steel wire rope i two seltedumping ore cars, 18-inch gauge.

The mill contatins two 30 horse-power Standard tabular boilers, cach con-
taining 34 s2-foot tubes; one 83 horse-poner Corliss engine ; one 10 stamp
mill : one No. 6 Blake crusher; one grisly 4 x 10, 3 X & iron; two Challenge
astonitic feeders s one overhead crane, with iron teack ; one 1-ton \Weston
differrential pulley block ; one gold retort, with cover, wedges and condenser
pipe ;. one Rand steaigght fine Cliss O 12x 18 aie compressor, capable of run-
ningg four drills 5 one 287 x 8 foot air receiver 1 one No. 7 Miller duplex puwp 3
three 0-foot Fraser & Chalmers frue vanners : plain belts ; one g-core hydro-
metric sizer. one Woodbur) concentrittor : one bumpings table, extra amad-
gamating plates following concemrtting table, and one Fraser & Chadmers
ore sample grinder, ete. -

The principal buildings are: The new mill building, containing 10-stamp
mill, but designed and bailt to accommodate 23 staunps ;. engine and  boiler
house, office buildings, mess room, cook house and store roont, manager's
residence.

DEVELOPMENT WORK

Comprises three main tunnels, one winze and b number of drifts, 2 shaft
1311 deep. together aggperessatings over 1,300 fi., which is entirely confined to one
corner of the property.  Twoathirds of the property itre as yet unprospected.

Tenders are now invited for the sale of the property as a whole, including
new to-staunp mill, the mine. four machine drills and all buildings connected
therewith,

The undersigned reserves the right to accept or decline any tender, and
to withdrauw the property from sale at sy time. and the further rigght to fix 2
reserve price upon the property, and to make such other conditions as may
meet with the sanction of the Court,

The property is open tor inspection, and intending purchasers will find it
advantageous to nake an application for this purpose to the undersigmed, at
Neo 3 Imperial Block, Rossland, B.C., where aninventory can be seen and all
turther necessary information will be furnished.

Richard Plewman,
Official Liquidator.

Telegraphic and Cable Address,

* PLEWMANT Use Bedford MeNeil's Code.

MINE SUPERINTENDENT.

WANTED-—Position as Supernintendent or Manager of Gold Mine
by a man with ten years practical experience in California, Arizona and
Nevada.  Recently finished a course at Kingston School of Mines.

Address, Box 145, GANANOQUE, ONT.
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British Columbia Miners’ Association.— At the regular monthly
meeting at Golden on March 4th Mr. Drinard presided, in the absence of the
President. A motion was passed requesting the Minister of Mines to abolish
that section of the Mineral Act which permits assessment work to beavoided
by the payment of $100 in the treasury. The resolutions passed at Rossland
recently regarding the employment of Chinese labor in the mines of the
colony were discussed and indorsed. A motion made by Mr. McNeish favor-
ifig an amendment of the Mineral Act, providing that a permit should be
obtained from the Gold Dommissioners before a claim could be re-located
and that a claim should be held 12 months prior to re-location, was also
passed.

With a view of acquiring mining claims in Pyramid Camp, East Koote-
nay, British Columbia, the Pyramid Copper Syndicate, was registered on the
4th inst., with a capital of £20,000 in 41 shares.

British Columbia Bullion Extracting Company.— Work on the re-
duction works of this company, located about 2 miles from Rossland, will
be resumed soon under the direction of Mr. Lionel H. Webber.

With a capital of 11,000 in £1 shares the Klondike Mining and Pro-
motion Company, Limited, was registered on the 3rd inst.

BELTING

RUBBER BELTING.

D. K. McLa ren,

MANUFACTURER AND MILL FURNISHER.

MONTREAL. OTTAWA. GALT.

WESTERN TRADE !—Please note our Galt Branch is now equlpped with
a full stock.

Genuine Oak
Tanned Leather..

Lancashire
Patent Hair ... .

Ontario Prospecting Company.— The Stella, owned by this company,
has had about 100 ft. of drifting and the same amount of sinking done since
last spring. A shipment of 20 tons of ore to the Keewatin Reduction Works
recently gave about $27 gold per ton.

The'registration was effected on the $th inst. of the Newfoundland Cop-
per Company, Limited, which has been formed with a capital of £250,0001n
A1 shares, ro adopt an agreement with the Terra Nova Mineral Syndicate,
Limited, and to acquire mining rights, etc., in Newioundland or elsewhere.

SURVEYING, MINING

ENGINEERING : .
INSTRUMENTS. : .

MINING TRANSITS,

Stk

Complete Line of Engineers
Instruments and Supplies.
Reasonable Prices. SEND
FOR CATALOGUE, . .. . ...

Heam & Hamson

NOTRE DAME ST.,
MONTREAL, QUE.

o W N N T o ST e ST g S g W

THE BABCOCK & WILCOX

WATER TUBE

STEAM. ..
BOILER. .

was first patented by Stephen Wilcox, in
1856. Nearly 2,000,000 H.P. now
in use. Has no equal for MINES,
RAILWAY, SMELTERS, ELECTRIC

LIGHTING or other power purposes.

Large book “StEaM” sent free on

application.

BABCOCK & WILCOX, LiMITED,

ENGINEERS AND BUILDERS.

Head Office for
Canada

LONDON & GLASCOW.

202 St. James St., MONTREAL.
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Hall Mines Contract for Wire Rope.— The Hall Mines Company at
Nelson, B.C,, is reported to have contracted with the Dominion Wire Rope
Lompany of Montreal for ten miles of *“ Lang Lay’* wire rope for its cable-
way. The weight of this rope is said to be 4o tons.

G Id Mining at Lake Wahnapitae, Ont.— At the northeast end of
the nickel range, on Lake Wahnapitae, there is a somewhat peculiar gold-
bearing belt of massive argellites, conglomerates and slates. The veins are
mostly small, but many show free gold on the surface. A large number of
claims have been taken up within the past two years, but very little develop-
ment work has been done, as the land is withdrawn from sale until the pine
is taken off. At the Crystal mine a good deal of ground has been opened in
shafts, drifts and slopes, and a 5-stamp mill was erected last spring, and kept

running some months. The company is a close corporation, and will say
nothing about the output of the mine or mill. On the adjoining location a
test shaft has been sunk 100 ft. and a drift run, but work was suspended last
fall. At the lower end of Kookagaming Lake, where the leads are more in

place, several claimes are being opened up with the most promising results.

The Canadian United Gold Fields, Limited, was register=d on the
2nd inst., with a capital of £250,000 in shares of £1, to adopt an agreement
with the London and British Columbia Alliance Sy ndicate, Limited, and an
agreement with Mr. W. J. R. Cowell, on his own behalf and on behalf of
the Victoria Metallurgical Works Lompany, Limited, and to carry on in
British Columbia or elsewhere the business of miners, explorers, traders, etc.

,MONTREAL ROLLING MILLS COMPANY

«ee VIONTREAL =«~

ALL GOODS BEAR OUR

TRADE €

WORKS: LACHINE CANAL.

R Manufacturers of Bar Iron, Steel, Wrought Iron Pipe, Cut Wire
co " Nails, Horse Shoes, Lead Pipe, White Lead, Shot, 8c. 4t 4

OFFICE: 3080 NOTRE DAME ST.

DOWNER

Telephone 2672. . .

PATTERN WORKS

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

Agricultural amd Architectural Work and Machines of every description.

J. M. DOWNER, Proprietor

MINING WIRE CLOTH

DOUBLE CRIMPED.

ARE SPECIALTIES WITH US.

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

Mention this Paper.

Write for Catalogue.

GATES ROCK CRUSHER

Never has been equalled by any
other. Never will be.

200 TONS PER HOUR.

Made in 10 sizes down to a
Laboratory machine.

Special Fine Crushers

GATES CRUSHING ROLLS
GATES GRAVITY STAMPS

IMPROVED MINING MACHINERY

+ OF EVERY CLASS FOR .
cYANIDE, CHLORINATION, SMELTINO.

AU A LA 1 2

STEAM &=

A complete mill with automatic feeder, power and
plates only $1,250.00 f. 0. b. Chicago.

Catalogue
testlmon
ials on
appli-
cation.
Sole Man-
ufacturers

COMMN

Agents for Canada: Canadian Rand Drill Co.,
MONTREAL.

GATES IRON WORKS

Depots, 65 Euston Avenue. CHICAGO, ILL.

"YYY?"?"Y"Y"""Y""""Z

uummumuuuumm
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Preston Gold Mining Company of Ontario,— This Company, the
owner, has formed the Olive mine into a subsidiary company with a capital-

ization of $1,000,000, of which the present company takes $500,000 ; $100,000
of the treasury stock is to be placeg on the market at par, for the purpose of
providing additional plant to work the property on a larger scale. Shaft A
is down 125 feet and has about 130 feet of drifting east and west. The vein 2B

is about 3 feet wide and mills at present about $4o to the ton in gold

Foley Mines of Ontario, Limited.— The north shaft is now down AND
320 ft. Considerable drifting has been done at the 3o00-ft. level, where the

C L ] , For Miners
vein varies from 3 to 6 ft. wide. The new air compressor runs well, and the Pit Sinkers
mill is working steadily.
- Quarrymen
Ontario Limited.— Work is being pushed on this property with about

1 Contractors
15 men. No. 1 shaft is now down about 6o ft. and No. 4 about 35 {t.

THOUSANDS - worwo. .
TRUAX iprovea
AUTOMATIC
ORE CARS.

Manufacturers, and Dealers in

Electric Blasting Apparatus, Fuse, Gaps, Etc.
ONTARIO POWDER WORKS

176 ONTARIO STREET
BEST AND CHEAPEST. DAN'L SMITH

TRUAX M’F'G CO., Denver, Col. [ **=er Kingston, Ont.

Proprietors.

The Only Exclusive Ore Car Manufacturers in America.

Pat Jan. s, '92, Aug. 2 Send for Catalogue, or Call on your Dealer for Truax Cars.

SADLER & HAWURTH 80000000000000000000000 FOR SA]’JE
8 R I c HARD PI.Ew MAN A first-class Lithographic Quarry in the Towship of
8 . Marmora. Title perfect. Correspondence solicited.
MANUFACTURERS OF Mining Broker Address : GEO. S. DAVISON,
® Imperial Block, Rossland, British Columbia. Care Canadian Mining Review.  -Ottawa, Canada.
OAK TANNED Agent for Forelgn Companies VANDUZEN 34" PUME

THE BEST IN THE WORLD.

@® Accountant and Official Assignee. Liquidator Pumps Any Kind of Liquid.
LE AT H E E LTl N P of the O.K. Mining Company. Always in Order, never Clogs nor
Y . . .. . freesss. Every Pump Guarantesd.
@ Stocks of merit and B. C. mining properties for sale. 10 8.
® Spcc'\al] catalogue furnished on z;{p%léca(tiion.NCTlrresp(:jnd- 200 to 12000 Qallons per Hour,
@® ence solicited.  Use Clough's & Bedford McNeill's Codes. .
MONTREAL and @® Telegraphic and cable addn:s!:, Plewman, Rossland. c““:‘;:::?:hcsdd"“
® .y
TORONTO. 0IC.C00C0.C.00 0L 00A00000000,005000 §96to 542 Orefg8t. MONTR:: AL

MODERN HOISTING PLANTS....

FROM 15 TO 500 HORSE POWER. ROUND OR FLAT ROPE. FRICTION OR GEARED.

ELECTRIC HOISTING

AND e

PUMPING PLANTS..

TS vy

SEND FOR SPECIAL CIRCULAR OF OUR “B0SS” HOISTING PLANT FOR PROSPECTING.

DENVER ENGINEERING WORKS

DENVER, COLORADO, U.S. A
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CALEDONIAN IRON WORKS

JOHN McDOUGALL, -  MONTREAL, QUE.

BOILER

HYDRAULIC AND MILL MACHINERY

GEARS, PULLEYS, HANGERS
IRON CASTINGS OF EVERY DESCRIPTION

TANKS AND
WROUGHT IRON
WORKS

mowsonron. WORTHINGTON Pumps
Meters, Htc., Rife Hydraulic Engines and The New York
Pilter Manufacturing Company.

| PUMPING
PUMPS““"MACHlNERY

CABLEGRAMS: ‘ EVANS, WOLVERHAMPTON.”

PLEASE APPLY FOR CATALOGUE No. I0A.

THE LARGEST MAKERS OF LONDON OFFICE:

L PUM P IN THE 16, Union Court, §

o AR WORLD Old BroadiStreet, E.C. 3 €
X | - ’i
, b - €
; g D

£

£

(]

=

PUMPS

-3

IN STOCK s

AND L S

c w

Flg 62‘)g_l"ami|:‘f PROG RESS Fig 602: ecmal'ai hurs:.:sao’:. Pump -

J OSEPH EVANS & SONS
worce - WOLVERHAMPTON enotano
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N IN PREPARATION. TO BE ISSUED IN JULY, 1898.

& | B The Canadian
s Minnig Manual
.« IMNining Companies
~ Directory  sormse

A COMPLETE WORK OF REFERENCE TO THE PROMINENT
MINERAL INDUSTRIES OF THE DOMINION OF CANADA

EDITED AND PUBLISHED BY

B. T. A. BELL, Editor Canadian Mining Review, Ottawa.

Secretary Federated Canadian Mining Ihstitute; Secretary Gen. Mining Association of the Province of Quebec; ‘
Hon. Secretary the Mining Society of Nova Scotia; Secretary Ontario Mining Institute ; ‘.
Hon, Mem. British Columbia Association of Mining Engineers.
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THIS Fdition will give
you full information
respecting the

200 Balf Tome

OSSO

Capital, Directors A 2 3
Manage’ment Z § ]““s"anons \

/ ;t:‘?ﬁir:z;’ Dividends i The Eighth Edition of this standard work \ﬂ
Methods of Working ﬂo\ of reference will contain a careful digest of \V,
Output, Sales /\ information relating to the history, organ- N1
Exports, Markets AN ization and operation of all Canadian \V,

of the AN Mining and Smelting Companies. W
Collieries JN  Tn One Uolume: 600 Pages: W
Metal Mines JN  ©Gloth: Roval Octavo: W
Blast Furnaces and N z b
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| doing business in the 0\ All previous Editions completely sold out. W
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WINN & HOL

LAND

MONTREAL —<=m

SOLE AGENTS [INICANADA FOR

PROFILE TOOL STEEL

For ROCK DRILLS
And other MINING TOOLS

CYANIDE OF POTASSIUM

For Mining Purposes.
J. BEARDSHAW & SON, Ltd.,

¢ Johnston's” Cyanide. Sheffield, Eng
s .

MAY & BAKER, Limited,

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 50 per cent.
in weight of steel used.

London, Eng.,

Sole Manufacturers.

WIRE ROPE

MINING ROPES - Iron or Steel a
Specialty.

JOS. CRADOOK & OCeo.,
Wakefield, Eng.

Original Makers and Introducers of
LANG’S Patent.

The McCully}—
Rock and (lre Crusher. ..,

]

(/f(

(mf“

Central Shaft with Crusher-Head supported from top
instead of at lower end.

GUARANTEED to do more work with one-half less power than any other Crusher
now known.

Received two awards at the World’s Columbian Exposition 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, CANAD:4

Canadian Manufacturers of the McCully Rock Crusher

Patented in
Canada and United States.

CANADIAN MINING INSTITUTE

NOTICE OF INCORPORATION

NOTICE is hereby given that application will be
made to the Parliament of Canada at its pre-
sent Session for an Act to incorporate ** The Can-
adian Mining Institute’ to promote the Arts
and Sciences connected with the economical pro-
duction of valuable Minerals and Metals, to encour-
age and promote the Mining and Metallurgical
industries ot the Dominion of Canada and for other
purposes.
Dated at Ottawa this 11th day of March, 1898.

GEMMILL & MAY,

Solicitors for Applicants.

RELIABILITY

Makes the worth in Eppv’s
MATCHES —seeing our name
on the box begets confidence.
Lots of other makes where
you get more wood for your
money — many imitations
too, put up “like Eppy’s,”
but they are very different
in use.

This name guarantees
* the quality.

The E. B. EDDY C0. Ltd.

HULL, CANADA,
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THE QUEEN CITY
OIL CO. umiTED
TORONTO

Wholesale Dealers and Manufacturers of Fine Quality Lubricating Oils for
Engines, Dynamos, Drills and Mining Machinery.

“PEERLESS”
ENGINE
CYLINDER
DYNAMO OILS

And the Finest Imported Amerleln Cylinder, Dynamo, Engine and
Machine Oils.

Correspondence cheerfully answered. Our long experience is at your service,
Granite, Electric Light and Parrafine Wax Candles.

SAMUEL ROGERS, Pres.

OWN
BRANDS

WATER WHEEL

ADAPTED TO ALL HEADS FROM

3 FEET TO 2000 FEET.

Our expericnce of 33 years building Water Wheels enables us to suit every re-
uirement of Water Power Plants. We guarantec satisfaction. Send for
*amphlet, staiec Head, and write full particulars.

AMES LEFFEL & C0., Springfield, Ohio, U. S. A.
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I

o
ITHE B. GREENING WIRE CO..m.

PERFORATED METALS.
'i -—_—— «®9000
a» 0000

JEFFREY...
Locomotives, Screens

Coal Cutters, Drills %
Tipples, Elevators, are
LEADERS

Send for
Catalogue

% THE JEFFREY MFG. O,

Columbus, O

JEFFREY LATEST COAL CUTTER.
@A VA AT VA VA VA VAP DA VAV F DDk

¢
:
g
%

Canada Atlantlc Ry

THE SHORT FAVORITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY

6And Sunday Train Both Directi0n86

EXCEPT SUNDAY

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 and New York.

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

E.J. CHAMBERLIN,

General Manager.

C.J. SMITH,

Gen. Passenger Agt,

R Roller Chains, Steel Drag,
jSteel Cable and Special Chains

——FOR—

ELEVATING
wCONVEYING
MACHINERY

FOR HANDLING NATER1AL OF ALL KINDS
POWER TRANSM!SSION
MACHINERY.

R &&e@&
ey 0”0‘

b .
‘ GUIFTXEZB Bi.nhon

distanco Conveying.

THE JEFFREY MFG.CO0. 153 Washinton St
~ Columbus, Shio.

-—___
Send for Cataloguo.

It Pavs to Advertise

In the

Canadian Mining Review
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SCHOOIL or MINING,

KINGSTON, ONTARIO.

%
&
kol S

1—Three Years’ Course for a Diploma in

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

2—Four Years’ Course for a Degree in

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

3—Post-Graduate Course for the Degree of

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

4—Prospectors’ Course.

The School offers to Mine Foremen, Assayers, Prospectors and
Mining Men generally, Special Courses of Instruction |beginning
January 4th, 1898, and continuing eight weeks.

5—Extramural Classes for Prospectors and Mining Men.\

Lecturers are sent to Mining Centres to conduct Classes fin
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.

ing, Chlorinating, Cyaniding, etc., can be studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO s>

W M. MASON, Bursar,
SCHOOIL OF MINING, KINGSTON, ONTARIO.

In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-
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EMBOSSED METAL CEILINGS.

These Ceilings are Made from Mild Annealed Steel Plates, in a

Great Variety of Designs, Suitable for Every Description of
Buildings, including ‘

HOSPITALS,
CHURGHES,
SCHOOLS,
CONVENTS,
OPERA HOUSES,
ASYLUMS,
OFFIGES,
STORES,
RESIDENGES, Etc.

The many advantages of their use as
a modern substitute for Wood or Plaster,
lies in the fact that they are light in weight
will not crack nor drop off, consequently
- no danger of falling plaster; are unques-
tionably durable, have air-tight joints, are
easily applied, are practically fire-proof,
are highly artistic, do not harbor vermin
or the germs of disease, and possess splen-
did acoustic properties, in addition to
many other points of excellence over any
other form of interior decoration.

T FHE K

ONE OF OUR DESIGNS.

WRITE FOR CATALOGUE ‘K" ...

The METALLIC ROOFING CO., Limited,

COR. KING and DUFFERIN STREETS,
SOLE MANUFACTURERS. TORONTO®, ONT.
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 BOUNDARY CREEK MINING AND MILLING CO.

INCORPORATED OCTOBER 21st, 1896.

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 Boundry Creek.

CLAIMS—The G.A.R,, D.A, O.B,S.H.B, JLA.C,, FRED D,, S.F,, C.S. & H,, D.H. and BIG LEDGE, constitute the group,
which is the most compact and advantageously situated of any under one ownership in Boundary Creek. The proposed Columbia and Western
R.R. being surveyed to pass right through Greenwood City and along the base of the hill.

~a—, ey : ~’
Lot W A vy o, -

o

FLAGS DENOTE ~ e
. THE 2

o o : 2
B OUNDARY. CREEK MININGYE MILLNG C2 ¥ T

GQROUP OF B8 CLAIMS :

SANSOP\. ~no Hatarook A
G sNERLAGENTS ¥

GREBNDXD CITY B.C. .

.

__ 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.

 The veins lie in the Granite Area—which occupies the upper part of Boundary 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 Ibs. was made to the Everett smelter in 1894, yielding per ton, Gold, $103.15; Silver, 74-7-10 0zs.; Lead,
two per cent., and a considerable amount of shipping ore is at present on the dumps of the different claims.

Careful investigation is earnestly invited by the Company, as their properties are being developed with a view to making mines and not
to booming stock.

4 Attention is drawn to the large amount of stock (700,000 shares) put into the Treasury, and to the fact that the properties are all fully
paid for.

150,000 Treasury shares fully paid up and non-assessable, 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 CO.

SANSOM & HOLBROOK - GREENWOOD CITY, B.C.
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WANTED! . ®
EUROPEAN AGENT, with technical and thorough emlca an —
business experience, wants connection with mines @

o
producing earths, ores, minerals, marbles, etc., for ——
England and Continent.

Address : London ; care Canadian Iining Review Assay AE pa ratu
REDDAWAY'S PATENT

[ I BN BN BN BN J
NEw |LLUSTRATED CATALOGUE JuST ISSUED, SEND FOR A CoPy,

COMPLETE ASSAY OUTFITS.

THE HATHLTON-MERRITT PROSPECTOR’S OUTFITS.". . ..

. . Becker’'s Balances and Weights. -
i Drives in
Specially Adapted for Heavy ves Damp or Battersea Crucibles and Muffles.

Exposed Places, in Mines, Saw Mills, Hoskins’ Gasoline Furnaces.

Paper and Pulp Mills, Etc. Kavaher’s Bohemian Glassware.
EEE—— Munktell’s Swedish Filters.

8ATTERSES.

Roun.

CHEAPER, LIGHTER, MORE PLIABLE and
MORE DURABLE THAN DOUBLE LEATHER

W. A. FLEMING, Sole Agent for Canada | 99D, Bons & @ompany

380, 382, 384, and 386 ST. PAUL STREET,

27 St. Francois Xavier Street, Montreat
MONTREAL.

Victoria Chambers, Ottawa.

DODGE WOOD SPLIT PULLEY COY

Manufacturers, Machinists and Engineers,

OFFICE : 74 York Street ....TORONTO, ONT.

DODGE PATENT

SPLIT FRICTION GLUTCH

PULLEY AND CUT OFF COUPLING.
000000
A thoroughly reliable and perfect working Friction
Clutch. Sold under the fullest guarantee.
Thousands in use.

ALSO A FULL LINE OF POWER TRANSMISSION APPLIANGES

Complete Catalogue Mailed on Application.

E. Leonard & Sons, London, Ontario
MONTREAL, QUE. ST. JOHN, N.B.

ENGINES AND BOILERS 1N LARGE

7 Send for Quotations on any size from 3 H.P. to 250 H.P. Send for new Catalogue mentioning this Paper.

J




THE CANADIAN MINING REVIEW,

FOR PRICES OF

T. J. G. INJEGTORS

—AND—

SIGHT-FEED LUBRIGATORS

\ | OVERFLOW

L Hamitton
Brass Mfg. Co.
Limited
259 to 265 James St. W.

HAmILTON, ONT,

TO BOILER

HADFIELD’S STEEL FOUNDRY CO. Lto.

soresenss MMANGANESE STEEL

Under the Hadfield System and Patents.

Tool Steel

Rollers, .
Mining . . Pulleys,
Drill. . .. i R , ™Trolley . .
Steel. ... : e — 7
. PR Y EONTY SHAF N Whgels .
— 87N { BRI Pedestals
Shovels, c cuid
age Guides, .....
Picks,... SgiNy = Y = g ides,

Buffer Hoops, . ...

MANGANESE STEEL ROLLS

MADE BY

HADFIELD'S STEEL FOUNDRY GO.

SHEFFIELD, ENGLAND,

Mining Requisites,

Steel Castings of..

Forgings, ‘
Etc., Ete. ~

FOR CRUSHING GRANITE Every Description.

ANTHRACITE COAL, Ervc.

SOLE MAKERS OF

Hadfield’s Patent HECLA WORKS
“HECLA" CHROME STEEL SHOES AND DIES. ‘—-\Sheffleld Bngland



THE SNOW STEAM PUMP WORKS,

MANUFACTURERS OF

Steam Pumps, Pumping Engines and Hydraulic Machinery,

General Agents for Canada, DRUMMOND, McCALL & CO., Montreal,
Local Agent F. R. MENDENHALL, Rossland, B. C.

Pumps Kept in Stock at Montreal and Rossland.

'MONTREAL. ..
PIPE FOUNDRY CO.

LIMITED.

PIPES

OOOOOOOOOOOO

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

CAST IRON
"WATER AND GAS

OFFICES :

Canapa Lire BuiLbing
MONTREAL.

WORKS: LACHINE, QUE.

PRICES ON APPLICATION.

The Montreal Gar Wheel Co.

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

. OHILLED ..

LACHINE, CANADA LIFE

* WHEELS ™

For Railroad, Electric Car, Street Railway and
Lumber Truck Service, Etc.

THOMAS J. DRUMMOND, General Manager.

MONTREAL."

CANADA [RON FURNACE CO. Limited

AAAAAAAA

Brand:
“C. 1 F.
Three Rivers.

RRRRRR

. CHARGOAL PIG IRON

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS.

Canada Life Building

AAAAAAAA

nnnnnnnnnnnnn
::::::::::::::

MONTRIEAIL..

GEO. E. DRUMMOND, Managing Director and Treasurer.



The Dominion Wire Rope Co. Ltd

6 ~MONTREAL. —»
MANUFACTURERS OF . ..

“LANG'S” PATENT WIRE ROPES FOR COLLIERY AND GENERAL MINING PURPOSES.

BLEICHERT TRAMWAYS

Manufactured and Constructed Under Patentees Rights.

ALSO ALL GLASSES AND KINDS OF WIRE ROPES FOR ALL PURPOSES.

Send for New Catalogue and Estimates to P. 0. Box 2274.

The Monarch
Economic Boiler,

Has an outer casing and requires

i IS Portable no BrickworkststLeaves our Shop
i mounted on skids ready for use.

e , ‘ Some tests show a saving of 30 per
; ) F l cent, over a common brick-set boiler.
L, Saves Fue

We guarantee at least 10 per cent.

ROBB ENGINEERING COMPANY, Ltd. AMHERST, NOVA SCOTIA.

FRASER & CHALMERS |N|ﬁA§“PﬁTﬂRERHiN ERY

GHICAGO, ILL., U.S.A., anD Lonnow, Ewa,
THE GENUINE Jﬂﬂﬂﬂm /STAMP BATTERIES
FRUE VANNER | HOISTING ENGINES

contrators, nd. seed by ﬁm Eaul ; SHELTING AND
' ROASTING FURNAGES.

the most important min-
ing companies in America

|

The Otto HHF = CYANIDE. AND
hoil Tramway 71 ﬁ L=l CHLORINATION MILLS
o e e i ' -

tion. . . . Write us for Catalogues

>> o H!lmmmlm and estimates on any des-
b _ cription of mining plant
Riedler Pumping Engines U - - required.
AND : A ‘ ///i//// <D
l 7

Air Compressors.
Sederholm Boilers. . . .

FRASER & GHALMERS
CHICAGO, ILL., U.S.A.




