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WHY are some mines using hand drills when a power machine 3}} TORONTO, ONT.
will save them the labor of 6 to 10 men. 9ot 88 York Street.

WHY do other people use steam for running drills when a large 3¢ HALIFAX, N.S.
saving can be made by using compressed air. ?é H. H. Fuller,

JEC0RRRINE

. . Agent.
WHY are old type and un-economical compressors in use when 5

52t
a saving of I5 p.c. or more can be obtained by modern plant igf RAT PORTAGE, ONT.

G. J. Ross,

WHY not write for information and data to any of the branch Agent.

offices of

FEORGRGR

ROSSLAND B C

CANADIAN RAND DRILL GO  MONTREAL. & "=,
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ALL KINDS OF"

RUBBER GOODS for MINING PURPOSES

MANUPACTURED BY

% THE GUTTA PERCHA AND RUBBER MFG. GO. OF TORONT.O_,V;{:

orrice 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
ROGK DR| |_|.8

STRAIGHT LINE, DUPLEX AND COMPOUND

AIR COMPRESSORS

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

JAMES COOPER MAN'F’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 - -
" INJEGTOR

Specially Designed for High Pressures and Hot Water Supply.

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 FrROM THE K. P. Arnnis Coypaxny, MILWAUKEE.)

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

HEAD OFFICE AND WORKS:

VANCOUVER B.C. PETERBOROUGH, ONT.

Branch Office:
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Nova Scotia Steel Co. Ltd

MANUFACTURERS OF

~= fiammered 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 34"’ 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 35" to 5" true to 2, part of One Inch.pSppprASA

A FULL STOCK OF MILD FLAT, RIVET-
ROUND and ANGLE STEELS ALWAYS ON
HAND.»2SPECIAL ATTENTION PAID TO
MINERS’ REQUIREMENTS aa.».»a.».s.xa.xa
22 2CORRESPONDENCE SOLICITED. ottt

Works and Office: NEW GLASGOW, N. S.

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

ALWAYS CARRIED IN STOCK.

- CAMS, TAPPETS, BOSSES.- RULLﬁ

Agents for Canada.

JAI\/IES HUT'TON & CO.

—

: SHELLS EHUSHEH PLAT[S

MONTREAL.

i Dbetter and cheaper than any others.  Orders so
. Send for Hlustrated Catalogue to

KENT AVENUE, KEAP
. AND HOOPER STREETS.

C. P. HAUGHIAN, President.

Adamantine Shoes and Dies and Chrome Cast Steel,

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

Also Rolied Parts for Huntington and Other Mills.
These castings are extensively used in all the Mining States and Territor
licited subject to above con

CHROME STEEL WORKS,

F. E. CANDA, Vice~President.

ies of '\orth and‘w llh America. (la ntcedt [ rove
ditions.  When order 1d sketeh with exact dimens

BROOKLYN, N. Y., U S. A

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

H H FULLER & CO.

41-45 UPPER WATER ST,

..... WHOLESALE AND RETAIL DEALERS IN

Builders’,

/= HALIFAX, N. S.

Blacksmiths' and General Hardware.

Mining and Mine Supplies a Specialty.

SOLE AGENTS IN

vovs seom o 50SLON Belting Co’s Rubber Goods, and Reeves Wood Split Pulleys.

Correspondence Solicited.

P. 0. BOX 178.

Shipments Promptly and Carefully Attended to.
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7 Is recognized as being the hest Cvlinder O1l made for
\” High-pressure Engines.

\V/ MANUFACTURERS. e .

% ..IMPERIAL OIL CO. Ltd.

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

ELECTRIC BLASTING APPARAUTS ~

T == VICTOR ELECTRIC PLATINUM FUSES.

Superior O all others for exploding any make of dynamite or blasting powder,  Fach fuse
folded separately and packed in neat paper boxes of 30 cach.  All tested and warranted.
Single and double strength, with any length of wires.

BLASTING MACHINES.
The strongest and most powerful machines ever made for Llectric Blasting.  They are ‘\wnmrnrnozonouzs
especially adapted for submarine blasting, large railroad quarrving, and mining works, ToFRe
VICTOR BLASTING MACHINE.

No. 1 fires 3 1o 8 holes weighs only 15 1bs, adapted for prospecting, stump blasting, well
sinking, etc.

"1 DEWN QUIG
W FULL ToRce |

I
|

Leading and Connecting Wire, Battery Testers, Insulating Tape, Blasting Caps, Etc. "™ty PE

MANUFACTURED

e WAPI"® JAMES MACBETH & CO., 128 Maiden Lane, New York City.

FRIED KRUPDP, : ~

SRUSONWERK, || -}RUR0 [OUNDRY &
MACHNE(E

 ENGINEERING WORKS, IRON AND STEEL FOUNDRY.
hgineers

[BoilerMakers

Gruson Rock and Ore Crushers of
specially strong construction.
and Founders

"lr 8 [;[]M I.{ [ [:[]NE[N AHUN LA‘ S. e

LATEST
7> IMPROVEMENTS
s e G (Pecial Mixture,Shoe s&Dies
s’ JAS. \:/Gi:';rss 8& COMPANY, \/\/Ilh theBEST REBDRD§ wnRLD

CANADA: { 35 St. Francois Xavier St.,

MONTREAL. Wearing quality unsurpassed

For the United States: THOS. PROSSER & SON, 15 Gold Street, New York.
For Mexico: Oficina Tecnica de las Fabricas de Fri‘edf Krupp, Ess‘en ;vFroied. @?&&W &w u&l&% °

ROLLER MILLS, STAMP BATTERIES,

CHROME STEEL SHOES AND DIES.
Ball Mills, with a continuwous feed
and discharge, improved system for
reducing oresto any degrec of fineness

MORE THAN 1,100 AT WORK.
Amalgamating Apparatus, Hyvdraulic
Classifiers,  Jig  Machines, Round
Buddles, Tmproved Rotary Tables,
Linproved Percussion Tables, Sweep-
ing Tastes:  Amalgam  Cleaners,
Amalgam-Distilling and Gold Smelt
ing Furnaces, ete.

Krupp Grusonwerk, Magdeburg-Buckau, Apartado 349, Mexico. For South
Africa: United Engineering Company, Ltd., P. O. Box 0y, Johannesburg, S. A. R.

MICA BOILER COVERINGS Tested by Mechanical Fxperts of the Canadian Pacific Ry. Co., Grand Trunk
Y Ry. Co., Michigan Central Ry. Co. Boiler Inspection and Insurance Co.,
el o S, and proved to be the BEST OF ALL NON-CONDUCTORS.
All Steam Users should ses the New Mica Boiler and Pipe Covering, It is Flexible, Durable and a Non-Conductor of Heat,
Full Particulars, Reports of Trials, Prices,

Testimonials, &c. from THE MICA BOILER COVERING COMPANY, Limited, 9 JORDAN STREET, TORONTO, ONT.
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THE ROYAL ELECTRIC COMPANY

MONTREAL Western Office: TORONTO.

MANUFACTURERS OF

ELEGTRIGAL MACHINERY w 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 Paré v o

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 COTMPANY,

ROSSLAND, B. GC.
SPOKANE, WASH. 54 North Clinton Street,

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

RIND BROTIERS @ THE S, DESSAU GOMPANY, e

37 Maiden Lane, New York City.
IMPORTERS OF

L CARON (Black Diamonds) for Diamond Drills

I5 BELLS LANE, QUEBEC.

Lumber, Asbestos,

: o

Chromic Iron. .

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

And all Mechanical Purposes.

Asbestos,—Crude, Fibreized and Paper Stock Hampden
Mine, Thetford.

Brazilian and African Bortz.
Chromic Iron Tine,—Black Lake.

BEST QUALITY AT LOWEST PRICES.

BULLOCK DIAMOND DRILLS

&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.

°
o
)

.. FIFTEEN STYLES AND SIZES....

Adapted to All Requirmnts.

BB LB R

Manufactured Exclusively by

‘“DELVER" Di;mond Drill. " BRAVO Hand Power Drill.
HOLE, 2,500 fT DEEP. HoOLE, 350 rT. DEEP.

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

1M77 W. LAKE STREET, CHICAGO, U.S. A

Ottawa Powder Company, Lid. <5 oo o

* R KKK KRN KK

UANUFACTURERS OF DYNAMITE AND TRIOLINE.

Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting CENTRAL OFFICE:
Supplies. All Orders Promptly Attended to Under Guarantee of «%
CENTRAL CHAMBERS, OTTAWA, ONT

Excellence.
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RICE LEWIS & SON, Limited

ARTHUR B. LEE, President. / I ‘()RO \ } < I ‘O A. BURDETT LEL, Vice-Pres, and Treas.

Picks, Shovels Dynamite Fuse
Wire Rope anda Cables Powder - Barlron
Chain Detonators Steel

DRILL STEEL in long and short lengths.

HARDWARE, STEAM AND COMPRESSED AIR HOSE,

VALVES, PIPE, FITTINGS, ETC.
1 WIRE CLO [ araee
GRADES
- k RIDDLES, # &
) : '3 ‘ SCREENS, ETC. M I N I N G PU R Pos Es

MANUFACTURED

— George B. Meadows, 28 KING STREET, WEST,
— * L TORONTO, ONTARIO.

Iron and Steel Structures for Colli‘eriesﬁ,
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 STOCK OF . .

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

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

Dominion Bridge Co., Ltd., e oo

OFFICE, 8 PlN‘E ST.—SAN FRANCISCO, CAL.— WoORKS, 332 BAY ST.

CALIFORNIA WIRE WORKS.

SIMPLICITY, OR the economical transportation of )
material over rugged Countries. Ore .
ITY N ’ e
DURABIL Coal, Sand, Fuel, Sugar Cane, Etc., Etc. SNt
Satisfaction and Economy Guaranteed. 200 Lines in Operation.
Spans 200 to 2000 feet. Send for Illustrated Pamphlet.

Address———-

CALIFORNIA WIRE WORKS

- \
332 BAY STREET, SAN FRANGISGO CAL,U.S.A.
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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

and ... CRUSHING ROLLS
FURNACE EQUIPMENTS VANNERS
PERFECTION
ROASTING FURNACES
d CONCENTRATORS
and-.- ORE FEEDERS
ORE DRYERS FORGED STEEL
TA 3
s MP MILLS Q THE FINLAYSON TRAMWAY on property of Thg 2 SHOES AND D'Es
DRY CRUSHING MILLS : Noble Five Con. M. & M. Co., Sandon, B.C.

Etc. Etc. Etc.
e The Finlayson Patent Wire Rope Tramway

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

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

MINE 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 & CO.

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

345-347 St. JAMES STREET, MONTREAL, QUE.
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F. B. POLSON J. B. MILLER

POLSON TRON WORKS

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

Hoisting Engines
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 School is equipped and supported entirely by the Province of
SChUUI 0‘[ P[actlca Sclence TU"UntU Ontario and gives instruction in the following departments :
y

1—CIVIL ENGINEERING
ESTABLISHED 1878. 2—MINING ENGINEERING

AFFILTIATED TO THE UNIVERSITY OF TORONTO. 3—MECHANICAL & ELECTRICAL ENGINEERING
B U i . i 4—ARCHITECTURE
. : 1] 5—ANALYTICAL axp APPLIED CHEMISTRY

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

1—CHEMICAL 3—MILLING 6—ELECTRICAL
2—ASSAYING 4—STEAM 7—TESTING
s—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.

BY THE USE OF..

MINERAL WOOL ECTIONAL.

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

Eureka Mineral Wool & Asbestos Co. "'+ Bay Street

“Eureka
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CANADIAN GENERAL ELECTRIC COMPANY, Ltd

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

BRANCH OFFICES AND WAREROOMS:

1802 Notre Dame St. - - - MONTREAL ﬁ Main Street - - - = = = WINNIPEG
138 Hollis Street - - - - HALIFAX @ Granville Street - - - - - VANCOUVER
NELSON, B.C.

FACTORIES: PETERBOROUGH, ONT.

e R - - g

10 H.P. INDUCTION MOTOR.

INDUCTION MOTORS

SPECIALLY ADAPTED FOR DRIVING

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

1F"Send for lllustrated Catalogues of Electric Mining Apparatus.
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PROVINGE OF BRITISH COLUMBIA.

Gold, Silver, Lead, Copper, Caal, Coke,

0il, lron, Mercury, Platinum, Fic, Fte,

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

AMOUNT AND VALUE OF MATERIALS PRODUCED 18g5 AND 18¢6.

!
|
|

Customary

Measures.
, N !
Gold, Placer .................... | Oz, e ‘
o Quartz oo Oz..........
Silver ... Oz..........
Copper .......................... Lhs. ... ...
Tead ... ... .. ... .. ... Lbs. ... ...
Coal ......... .............. oo Tons L
Coke ... . ... ... Tons........

i

18935. | 1596.

Quantity, Value. Quantity. Value.
24,084 | § 451,683 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 ..o, 15,000
$5,655,302 $7,146,425

Production for 1890, $2,608,608; for 1806, $7,146,425.

—_—— W YTV Y YY

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. Little doubt can now be entertained that Rossland will become 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 LILL-
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 CaRriBoO, 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 chaunel 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 north, as well as
Cariboo, there now prommises to be a great exodus of explorers, incited by rich
diggings now being mined in the YUKON, as on the KLONDVKE, 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 1896,
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 §1lver-copper ore, and the LARDEAU, TROUT TAKE, TLLE-
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 RossL.AND and NELSON,
but the large deposits of at present low-grade ore in the BOUNDARY CREEK
district will be fully tested when the railroad, now almost assured. is con-
structde. Prospecting is being done at KaMLooPps, along the west coast of

the mainland and of Vancouver island, as well as at many other points, and
TrxaDA is producing high grade hornite 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 NEsST 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
preparations are being made to treat the ores of this province within her own
borders, 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

rogress, and the next few vears 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 experieiice 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 vet 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 SuprLiks and OUT-FITS
obtained at VicTORIA, VANCOUVER, ASHCROFT, KAMLOOPS, etc., can be
taken in Free or Dury, which otherwise WiL, HAvE To BE PaIp if not
purchased in CaNaDpa.

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

Provincial Bureau of Mines, Minister of Ilines,
VICTORIA, B.C. VICTORIA, B.C.
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PROVINCE OF NOVA SCOTIA.

Lieases

op Nines of Gald, Silver, Coal, Iron, Coppee, Lead, Tin

—AND—

PRHECIOUS STONES.

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

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
bundred can be included in one License, provided that the length of the block does
mot exceed twice its width. The cost is 50 cents per area. Leases of any number of
Arcas are granted for a term of 40 years at $2.00 perarea. 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 Gold
valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application at
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
under lease.  These leases are for four renewable terms of twenty years each. The
eost for the first year is fifty dollars, and an annual rental of thirty dollars secures
each lease from liability to forfeiture for non-working.

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

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

GOLD AND SILVER.

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

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

The Gold district of the Province extends along its entire Atlantic coast, and
varics 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
Dumerous 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.

® 6 0 0 0
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 T'rans-
Atlantique Lines of Steamers; also

General 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.

HeAD Orrice: 107 ST. JAMES STREET, MONTREAL.

Address: P. 0. BOX 396.

DRUMMOND COAL.
THE INTERCOLONIAL COAL MINING CO. Liwre

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: TMONTREAL.

DOMINION

(OAL

COMPANY

OWNERS OF THE

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

and Reserve Collieries,

OFFERS FOR SALE

STEAM, GAS and DOMESTIC

0FohesT[CJA| S{ountis

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

[ 7 o 7 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.

| S g 7 o W o

APPLICATION FOR PRICES, ETC., TO BE MADE TO

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

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

HARVEY & OUTERBRIDGE, Produce Exchange Building, New
York, Sole Agents for New York and for Export.
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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.

Be2s™ If you want any New Machinery or something Special send us your specification—
then rely to get what you want. We employ 400 Hands. Write us for Prices.

garrier, Laine & €0.

LEVIS, QUEBEEC.

263 St. Joseph Street, Quebec.—BRANCH OFFICES—14s St. James Street, Montreal,

J. Bertram & Sons,

Canada Tool Works,

FIRE AND BURGLAR-PROOF

SAFES! |.....-

. e « « « WORKING MACHINERY
OF ALL KINDS AND SIZES.
REPAIR SHOP, MACHINE SHOP, SHIP YARDS,

O BOILER SHOPS, ENGINE WORKS,
CAR SHOPS, FORGE WORKS.
We make Safes with CHROME STEEL LIN-

ING, a style most useful for Gold or Silver Mining
] Companies. We have these both New and Second

Hand in Stock. MHCH]NE TOOL-S

e WILL SUPPLY A SHOP COMPLETE.

J. & J. TAYLOR, j| oy

...store: 321 St. JAMES STREET.
TORONTO SAFE WORKS,

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

OUR EQUIPMENT AND WORKS ARE THE LARGEST IN CANADA.

OUR LINE OF

Full Information obtained at the Above Addresses. Write for Prices.
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FRASER & CHALMERS
CHICAGO, ILL., U.S.A.

MANUFACTURERS OF v

MINING MACHINERY
STAMP MILLS
SMELTERS, ENGINES
BOILERS

RIEDLER

AIR COMPRESSORS
and PUMPS

OTTO TRAMWAYS

a Specialty

PERFORATED METALS

RIVETED STEEL PIPE
Etc. Etc.

Write for Prices and Particulars on Any Class ot Mining Plant.

IT_PAYS Tof "2 CANADIAN ...
ADVERTISE g MINING REVIEW

G W W™ W8} The Oldest and Only Official Mining Paper in Canada

HIGH CLASS TOOLS

—¥OR —
Miners, Contractors, Quarrymen and Agriculturalists
OF ALL PATTERNS AND FOR ALL MARKETS,

FANSHAW .

INERS DRILLSTEEL,

SPECIAL TOUGH,

&
%

Picks, Shovels, Forks, Hoes, Axes, Hammers, Wedges, Files, Crow-
bars, Etc. Hand and Power Boring Machines for all kinds of
Rock and Coal. Special Tough Drill Steel.

DISINTEGRATING AND SCREENING MACHINERY for all materials.

THE HARDY PATENT PICK CO'Y, Ltd.
SHEFFIELD, ENGLAND.

IMPORTANT BOOKS

. ON.

MINING AND METALLURGY

Fovrri Eprrion, enlarged.  With about 250 Ilustrations, 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. EissLEr, Mining Engineer and Metal-
lurgical Chemist, formerly Assistant Assayer of the U.S. Mint, San Francisco.

Tinkn Evition. Crown 8vo., 7. 64., cloth.

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

Large crown 8vo., 7s. 64., cloth,

THE CYANIDE PROCESS OF GOLD EXTRACTION ;

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

By M. Eissr.er, M.E., Author of **The Metallurgy of Gold,” etc. With
Diagrams and Working Drawings.
Frrra EpITION, thoroughly revised and much enlarged.  With about
150 Ilustrations. Crown 8vo., 125. 64., cloth.
METALLIFEROUS MINERALS AND MINING. By

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

Atuthor 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, 6., cloth.

MACHINERY FOR METALLIFEROUS MINES: A

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

JUST PUBLISHED -SevexTH Enrrion, thoroughly revised and much enlarged.
Small crown, 8vo., 3s. 64. cloth ; or 4s. 6d. 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. A~NDERsON, M.A. (Camb.) F.R.G.S., Author of * Fiji and New
Caledonia.”

RevISED Eprrion.  F. cap. 8vo., 75. 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 MiLxE, F.R.S., Professor of Mining in the Imperial University
of Japan.

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

A POCKET-BOOK FOR MINERS & METALLURGISTS.

Comprising Rules, Formulx, Tables and Notes, for use in Field and Office work.
By ¥. 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 different Systems of Working Coal Seams. By II.
F. BuLMaN and R. A. S. REDMAYXE.

THIRD EDITION, revised and enlarged. With nearly 700 Plans, Diagrams and
other Illusirations. 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 PAMFLY, Mining
Engineer and Surveyor.

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

NOTES AND FORMULE 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, §s. net.

INFLAMMABLE GAS AND VAPOUR IN THE AIR:

(The Detection and Measurement of). By FrANk CrLowes, D.Sc., Lond.,
F.I.C., Prof. of Cheniistry in the University College, Nottingham. With a
Chapter on THE DETECTION AND MEASUREMENT OF PEVROLEUM VAIrOUK
by BovErToN 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 Rorerr H. JoNes, F.S.A., Mineralogist, Hon. Mem.
Asbestos Club, Black Lake, Canada.

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

LONDON, ENGLAND, E.C.
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JohnE.Hardman,S.B.| Wil BAMILTON HERRITT, FGS. | W. J. WATERMAN,

CONSULTING
MINING ENGINEER,

Montreal, Que.

20 Years' Experience in the Mining and Redue-
tion of Gold, Silver, Lead and Copper,
13 Years as a Specinlist in Gold Mining and
Milling,

Room 2,
Windsor Hotel.

ERNST A, SJOSTEDT, MEE.

Metallurgical Engineer and Assayer.

Graduate School of Mines, Stockholm.

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

Assaying of ores, metals, fuels and furnace products.
Consultation rc furnace charges and cupola mixtures.
Designing and const. of roasting kilns and gas producers, ete.
Reports on mines and processes.

210 or 214 St. James St., MONTREAL.

Cable and T'elegraph addres~:- = Sjostedt, Montreal,”

MONTREAL TESTING LABORATORY.

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

cONSULTING CHEMIST OF THE
‘CanNaDIAN PaciFic RalLway CompPany.

16 ST. SACRAMENT ST., MONTREAL.

ASSAYS-ORES

ANALYSES of all materials made with greatest accuracy.
SAMPLES BY MAIL—i cent per g ozs.: limit 24 ozs,
INSTRUCTION IN ASSAYING, Ktc.. to Prospectors

and others.

MINERAL PROPERTIES EXAMINED.

PATENTS "™

MINING INVENTIONS
» RIDOUT & MAYBEE, 103 BAY STREET, TORONTO.

Telephone 2552,

Forcign Members of Chartered Institute of Patent Agents,
England.
Send for Free Pamyphlet on Patents, Kte.

Mining Engineer and Metallurgist
Will report on Mines and Mineral Properties.
ADDRIESS:

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

Institute of Technology.

Mechanical and Mining Engineer

MAPS, PLANS AND SPECIFICATIONS.

Fxamination of Minesand 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, Ete.

Accurate Analyses of Ores of Gold, Silver, Copper,

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

OFFICE AND LABORATORY :
BANK ST. CHAMBERS OTTAWA.

J. T. DONALD,

Assayer and Mining Geologist,
12 St. Francois-Xaxier St., MONTREAL.

Analyses and Assays of Ores, Fuels, Furnace Pro.
ducts, Walers, etc. Mines and Mining Properties
examined and valued.

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

MASON & HEAL
MINING AND METALLURGICAL ENGINEERS

Assayers and Mineralogists.

Mining properties sam})led 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, &c. Thoroughly
equipped for all kinds of surface and underground surveys,

The location of old boundary lines a specialty.

P.0. BOX 112,

J. BURLEY SMITH

Civil and Mining Engineer.

Mining Engineer,
610 CRANVILLE ST,
Box 123. VAN OUVER, B.C.

Telegraph Address, WATERMAN, Vancouver.

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

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

HOBSON & WARNER

Mining Engineers.
Twenty Years Practical Experience in California

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

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

QUESNELLE FORKS, BRITISH COLUMBIA.

Agents for the Joshua IHHendy Machine Works,
Hydraualic and Mining Machinery, and the Well's
Lights, for use in ITydraulic Mines.

REPRESENTED AT VANCOUVER BY

J. M. BROWNING,

Corner Grauville and George Streets,
Vancouver, British Columbia.

A. H. HOLDICH

NELSON, B.C.

ANALYTICAL GHEMIST AND ASSAYER.
FROM ROYAL SCHOOL 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 Assays.

30 YEARS EXPERIENCE.
RAT PORTAGE - ONTARIO

Undertakes the Prospecting of
Mines and Mineral Lands . . ,

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

Quarry Sites and Clay Fields tested.

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

Properties Examined and Reported on and Assays
made,

JOHN McAREE, B. A. Se.,

Graduate School of Practical Science,
Toronto University.

MINING ENGINEER AND ASSAYER.

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

HOWARD WEST

(Associate of Royal Scoool of Mines, London)

Mining Engineer, Analytical Chemist and Assayer

THREE YEARS IN  THE KOOTENAY.,

Properties Examined and Reported on for intending
Purchasers.

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

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.

RAT PORTAGE, ONT.

Greenwood, B.C.
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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. T.ots in Trail.

Lots and 20 acre garden plots in Deer Park.
; l Will buy Stock for outside investors and try

to protect them from wild-cats. Will examine
nines.

DIVIDEND PAYING

Mining Stocks and

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

HENRY BATH & SON,

London, Liverpool and Swansea,
BROKERS.

All Description of

Metals, Mattes, Etc.

Warehouses, Liverpool and Swansea.

Warrants Issued under their Special Act of
Parliament.

NITRATE OF SODA.

Cable Address: - BATHOTA, LONDON.

R. T. Hopper & Co.

SUCCESSORS TO IRWIN, HOPPER AND CO.
ESTARLISHED 1878,

Miners and Shippers of Minerals, &

31 Board of Trade Building, Montreal, Can.

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

Also Managing Directors and Selling Agents for
The Anglo-Canadian Asbestos Companv, I td.
Loughboro Mica Mining Company, Ltd.
The English Portland Cement Company, Ltd.
Montreal and Kootenay Mining Company, Ltd.
Johnson’s Company, Ltd.

MINERS OF CRUDE ORES.

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

Mines at Thetford Station, Quebec Central Railway.

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

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

Mining Engineer
Consultation. Reports. Development,

87 YORK ST., ROSSIN BLOCK, TORONTO.

F. HILLE,

MINING ENGINERR

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

PORT ARTHUR, ONT. CANADA.

British Columbia
Smelting & Refining Co.

BUYERS OF

GoLo, SiLver AND CoPper ORES.

Correspondence Solicied.

Smelter and Offices—TRAIL, B.C.

MICHIGAN COLLEGE OF MINES

A State Technical School.  Practical work,
Special facilities for men of age and experience,
Elective system. College year, 45 weeks.  Tuition
for residents of the State, %25 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, Ilectrical, Civil
and Mining Engincering, etc. Summer work in
Metal and Wood Working, Stamp Mill, Surveying,
Testing of Materials, Field Geology, etc. Tor cata-
logues, address, Dr. M. E. Wadsworth, President,
Houghton, Michigan.

GWILLIM & JOHNSON

(MecGILL]
Mining Engineers and Assayers

Examinations. Mining Surveys.
Draughting and Analyses,

SLOCAN CITY, B. C.

Von Schulz & Low,

ASSAYERS, CHEMISTS AND
BULLION DEALERS.

1740 CHAMPA ST., DENVER, COLO.

P.0. Drawer 1537.

Prices for Specimen Assays—Gold, Silver, Lead, or Copper,
%«1 oo ehich; any two, $1 z0; any three, Saz.z0, omplete price
list and sample bags for mailing furnished on application.

E. E. BURLINCAME’S

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

Gold & Silver Bullion 2&finegl, Melted and As-

sayed, or Purchased.
Address, 1736 & 1738 Lawrence St., Denver, Colo.

BAKER & CO.
PLATINUM
REFINERS.

Malerial 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
——Aany process,

High Accuracy Determinations a Specialty

LEDOUX & COMPANY

9 CLIFF STREET, NEW YORK.

Engineers, Metallt?gists 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 CONNTABLE's HOOK, N. J.

Opp. New Brighton, Staten Island.

Assays and

Copper Ore, Mattes, or Builion Purchased.  Advances.
made ¢n 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. Treasurer.

Office, 37 to 39 Wall Sree, New York.

BALBACH
Smelting ana 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
recelved on Consignment or Purchase.

Smelting and Rening Works:
Electrolytic Copper Works:

_— NEWARK, N.J.

Buena Fe Sampling Works:

Agency, SABINAS COAHULLA.



xvi THE CANADIAN MINING REVIEW,

Canadian Rubber Company

 MONTREAL,
TORONTO,
AN WINNIPEG.

QAT RAAA
CAPITAL, - - - -

[ O (T

$2,000,000.

including

Manufactures the Best Quality of Rubber Goods for Mining Purposes,
Rubber Belting - Rubber Hose
INCLUDING

“ROCK DRILL” SHOE, RUBBER CLOTHING,
RUBBER BOOTS, Etc., Etc.

ALL KIHDS OF

ONTARIO
BRANCH:

Corner Front and Yonge Sts., Toronto.
J. H. WALKER, Manager.

M. BEATTY & SONS,

Welland, Ontario.

MANUFACTUR OF

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

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

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

WIRE ROPE AT MARKET PRICES.

Wr1l. HATIILTON MFG. CO.,

Agents, Victoria, B. C.

“BLACK

AL MARe
RA[}E MARx

STEEL

DIAMOND” STEEL

..FOR...

MINING DRILLS AND ALL OTHER PURPOSES.

If Your Dealer Does not carry it, Write

PARK BROTHER & CO., Ltd.
337 ST. PAUL STREET,

MONTREAL.

~— STOCK SIZES ALWAYS ON HAND.

Drawings and Hstimates Promptly Furnished.

THE NORTHEY CO. Ltd.,

Toronto, Ont.
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A Hopeful Sign,

In the midst of the excitement and reckless misstatements

_eoncerning Canadian mines, which have obtained to such a large |

. extent during the last twelve months, we have often been afraid
that the press of our country was becoming Llind to the best
. permanent interests of the Dominion by refraining from com-
. ment upon such of those ventures as were known to be bad, or
- at least uncertain and shady in their character; but weare very
" glad to note during the past few weeks a decided awakening in
« this respect, and must, express our gratificntion at the decided
" stand which one or two British Columbia papers have made,
i looking to the future good fame and name of their province.
Particularly noticeable in this respect are recent articles in
gthe British Columbia Mining Critic and in the Vancouver
y Wecekly News-Aduvertiser. In a recent issue of the latter an
- editorial says: “It would almost seem as if the people of Canada
“are to be held up to ignominy and shame before their kinsmen

s

in the old country. Secarcely before the ink is dry on articles
% in the London Press, denouncing the association of members
" of the British Columbia government with speculative wmining
* schemes, that an inéident occurs in London which shows how
- business men there regret the manner in which commerce and
politics are mixed up together, even in connection with the
Dominion government itself” After referring to the meecting
:‘ of the Klondyke, Yukon & Stewart Pioneers, Ltd., of which Col.
& Domville, M.P., is the managing director, it goes on to quote from
£the specch of the chairman of the company, giving his reasons
2 for delight and satisfaction with the prospects, showing that,
% because Col. Domville was “a prominent politician” and “a
devoted supporter of the present cabinet, the company was more
) than favorably situated to avail itself of the influence his posi-
& tion commands.” This chairman assured his hearers that this
B fact was of the greatest importance, « for polities in Canada and
spolitics in this country are very different.”

i The News-Advertiser’s remarks upon this speech and the
& inferences to be made from it are good, and show that there is a
. decided feeling among the best men in this country that both
& federal and provincial officers must be kept out of commercial
B ventures, for the preservation of official morality and the good
g repute of Canadaabroad. Furthermore, this issue of the Adver
:.tiser contains a very trenchant and wholesome article upon that
g Jast huge financial elephant, The British America Corporation,

e

A

Wowor

Litd, in which is shown very clearly that, despite the distin-
guished names on its board of directors, the prospectus has bieen
issuedd in a great hurry, and contains decided misstatements of
facts. It is well known now that this company has not pur-
chased either the Alaska Commercial Company’s business nor
ti.ec Le Roi mine, and that their huge programme is one contain-
ing very few properties of merit, and certainly nothing to justify
going to the public to ask for £1,000,000. Another very good
point made is the huge commission (£300,000) of one-third
of the capital stock of the company, which is given to the
London & Globe Finance Corporation as its underwriting profit
upon the flotation.

As early as the 2nd of December adverse comment upon
this company’s methods was made from London, especially re-
garding the extravagant assertions made by same of its brokers
or promoters regarding the probable production of its properties
in the Yukon district. The prospectus says that “claim No. 2
on Eldorado Creek, Klondyke, 1s said to yield £1,000 per run-
ning foot.” How the investing public can be asked to subscribe
to the shares of a corporation of which the directors have only
hearsay information to offer, is beyond our ken, and to our mind
savors more of the wild-catting which was a large factor in
wrecking Western Australian schemes, than of a regulation
British appeal to investors. This corporation, from what we can
learn, really has acquired nothing but options. It is definitely
announced that the two most important options mentioned in
the prospectus, those regarding the Alaska Commereinl Company
and the Le Roi mine, bave not been given. The other group of
claims near Rossland comprise merely prospects, with the exeep-
tion of the Nickel Plate and the Josic; the Christina Lake
group has nothing proved upon it ; the Nelson-Poorman group
at Nelson was organized into a stock company, with a capital
stock of $50,000, on the 25th of May last, but the efforts of its
promoters to raise funds enough to provide working capital to
continue the working of the mine were unsuccesstul. and the
group has been idle practically the whole of ’97. The News-
Adwvertiser very pertinently observes that the townsite lots at
Dawson City and Fort Selkirk may be worth thousands of
dollars to-day and nobt as many cents next year, and cannot
therefore be regarded as valuable assets of any corporation.
The bulk of the Yukon property mentioned in the prospectus
remains to be located by an exploiting party that has yet to
be sent out. The flotation of this company has been accompanicd
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by so much pufling hoom, eeremony and eclnt, that the reading
of its prospeetus in the light of tacts known upon this side of
the water is most disnppointing.  As the Addvertiser says: “In
the permanent interests of British Columbia, we eould wish that
in these pioneer schemes the information afforded in respect to
them should be of the fullest and mast correct deseription : on
their sneeess or failure depends in na sl degree the chneacter
of the reception which will he aceorded for years tn come to
other provineinl enterprises in the London mnrket ”

Of equal value perhaps 15 the Britsh Columbia Mimng
Cretec’s article upon the lotation of the Queen Bess Proprictary
Cu., Ltd., Houted sumultaneously with its hall parent, the Duncan
Mines, Ltd,, Lut the greatest service which the Critie has done
in this article is in its expusure of the fact that the reporting
engineer, Mr. R. C. Cawpbell-Johnston, was interested in the sale
of the property, being the original vendor to the promoters. We
fear that such practice is but too frequently overlooked in spee-
ulative schemes, and in the interests of the publie the pr stice
of permitting the expert or reporting engineer to be inany vay
financially intevested in the property to be floated cannot be too
severely condemned. It would appear from the Critic that in
this case Mr. Johnston originally transferred the properties for
about £22,000, subsequently they were re-transferred to the
Queen Bess Company for the sum of £85,000, a modest profit of
considerably over £50,000 Sterling, of which £33,000 is in fully
pud shares, and the balance, it it ean be obtained, wholly in
cash.

The business of the mining broker and of the examining or
reporting engineer are so dinmetrically opposite in their nature
that they cannot be carried on by one and the same individual
without detriment, cither to the brokerage side or the engincer-
ing side. It is within our own knowledge that this sortof thing
has Leen frequent in British Columbia, and is being quietly
carried on to-day to an extent not appreciated by the publie. It
is also a deplorable fact that this practice has been introduced
into Canada by English engineers who have come out here. Men
who have travelled through British Columbin have frequently
et the engineer who, when approached by a client to make a
report, has asked the question, * Do you want a report on the
fucts or a favorable opinion 27 and again, “ the report will cost
you so many dollars, and so many paid-up shares in your com-
pany.” The engincer who consents to take part stock for his
fee is warping, perhaps unconsciously, his judgment and no re-
port should be taken as reliable or eredible for which the engineer,
directly or indirectly, has a promise of further remuneration if
the sale is effected.  The Critic also comments most intelligently
upon the reprehensible practice of measuring up ore bodies from
exposures shown by short drifts and open cuts, exposing only
slight depths on the deposits, and assuming the vein to be con-
tinuous as to width and value between these exposures: giving
as “ ore in sight” the figures obtained by multiplication of the
various dimensions.

Some time since we commented in these columns upon those
clauses in the Comypanies Act which relieve directors of respon-
sibility when simply quoting reports from their engineers, and
also upon the fact that although the directors are liable for mis-
statements of their uwn, no recourse was obtainable against the
engineer’s misstatements.

We are very glad indeed to note the birth of this spirit‘of
criticism amongst the press of our sister provinee, and we con-
gratulate British Columbia upon at last having one or two
Jjournals which appreciate the inevitable discredit that will b
hrought upon the provinee unless reputable journals put forth
their best cfforts to counteract the eftect of the boom papers, amd
to show the foreign investor that such misrepresentations ar
not endorsed by those who are on the spot, and who have the
hest means of knowing the truth of any statements published

We regard it as one of the most hopeful signs of, and un
of the surest factors in, the permanent progress of Brit'\L
Columbia that this spivit of honest eriticism is manifesting itsclf

The Revision of the U.S. Mining Law.

We notice'a revival in the United States of the movement
for a radienl reform of the so-called “ mining law.” We say
“so-ealled ” because the provisions of the Federal “ Revised Sta-
tutes,” popularly denominated the Federal mining law, do notin
any respect deserve that title. They have nothing to do with
the industry of mining, which is regulated, so far as it is regu-
Inted at all, by the States themselves. They do not apply, even
as regards the mineral lands owned by the Government, to the
whole of the country, a large part of which is specifically ex
cmpted from their operation. In fact, they are nothing more
than regulati. »s prescribing, for a part of the country, the
nature and conditions of the titles of occupants and purchasers
of the public mineral lands.

On the other hand the territory effected by these regula-
tions includes practically the gold and silver mines of the United
States, and has been the scene of the most sensational, though
not by any means the most profitable, or even productive, min-
ing enterprises. Moreover, it is a region in which mining has
been, on the whole, the leading industry—although in certain
parts of it other occupations, such as the agriculture of Utab,
wheat and fruit raising in California, etc., have contested this
supremacy. And finally, this region under the operation of the
regulations referred to has given birth to more extensive aud
costly litigation over mining titles than all the -est of the world
put together—probably even more in the last twenty-five years
than all the rest of the world since history began. Judged by
the noise it has made, therefore, the Federal mining law deserves
that dignified appellation, though its scope is limited and its
toree feeble, except for mischief.

Yet, strange to say, all attempts to amend this system in its
radical faults have failed hitherto, and the present movement:in
that direetion seems likely to ieet no better fate. A committee
appointed at the mining convention held last year in Denver
has proposed u provisional report, snggesting a new code. Ex
amination of this report shows that it is substantially the one
proposed nearly twenty years ago by the U.S. Public Lands’
Coummission. That_ proposal fell absolutely dead. If we re-
member correctly, it was smothered in Congressional committee,
and never reached the stage of public consideration in either
House. There are no clear signs of any such change ia influen
tial public opinion as would now force Congress to a different
attitude.

If it be true (as we think it is) that the law in question is
multifariously bad, whence comes this opposition to a reform of
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r-'?s,it,? Perhups the following stutement may partinlly cover the
' '%s sxtuutxon
3 . The greatest evil of the law is its grant of extra-lateral
mghts to apex-owners. But this vicious feature is part of a
?system under which, as & whole, mining on the public lunds has
.<; been immensely encouraged, in spite of the incidental wrongs,
‘?Idumuﬂms and inconveniences to mine-operaturs. The system, in
% our opinion, might have been made equally stimulating to entor-
* prise without this objectionable provision, yet it is not surprising
’fthut the generation which has grown up under 1t should ascribe
“to the whole scheme, ineluding its harmtul features, and should
“inertly or actively resist a clieuge.  This view is anerror, and it
“. will continue to bring its penalties; but while it prevails, it is
. an clement which must be taken into account.  We see no way
’.; of overcoming it, except the slow old-fashioned tnethod of per-
wlstent discussion, educating the public.
ﬂ'f“» 2. Asa general rule, the parties on whow the mischiet of
2 ! the law inflict most direct injury ave not those who ean success-
}2 fully wage an open warfare upon it. The uncertuinties of
% mining titles, and the consequent ruinous litigations over them,
are usually left to fall with greatest weight upon developed and
.%productwe mines, and these are almost universally held by cor-
4. | porations; and corporations are the natural prey of the unincor-
& pomted majority. Nothing equals the enthusiusm with which
k :uuhvuluul claim-owners weleome eorporativns as purchasers of
Ytheir cluims, except the enthusinsm with which they subse-
A _-:qucntly turn to rend their grantees. In the eyes of a short-
Hisighted selfishness, a law which has at the beginning the intoxi-
T(cutmg effect of a lottery, and which afterwards permits the
\ plunder of the prize-drawers—a combination, as it were, of
2P lottery and loot—is a beautifal arrangement for the impecunious
adventurer. Of course this is also an error. Nothing is more
certain than the folly of slaughtering “capital” in a region
& which continually calls for capital. But the penalty falls on
¥ the community so gradually as not to touch the conscience of
".;individuuls. Moreover, the defence of capital against such
Zassaults is generally to fight the immediate issue, and rest upon
.r( ‘the result. The law offers chances to greedy corporations, as
%we]l as to greedy individuals. And, finally, there is a growing
f‘tundency to avoid the most expensive litigation by compromise.
_~" A compromise agreement between dangerous neighbors, fixing a
Fcertain boundary between them, has all the eftect, for that par-
$ticular cuse, of a good law. It follows from all the above cir-
fcumstances that nobody seems to have a direct interest, war-
ranting energetic effort for the amendment of the law.

g - 3. More important still, in this conunection, is the fact that

fino change of the law could affect the vested interests which have
grown up under it. Hence no owners of existing mines would
be benefitted as to the security of their titles by the proposed
change. The vastarea of the public domain concerned isalready
widely covered with claims carrying extra-lateral rights, and
correspondingly subject to such rights. This confusion no new
Jaw could remove. Hence the class directly interested in having
a new law must be that of prospective mine-locators—a very
vague contingent, and searcely to be relied upon for powerful
associuted action. On the whole, therefore, the support of the
reform must be, and seems to be, disinterested. It comes from
intelligent persons, who perceive the evil effects of the present
system and wish to amend it, even at this late day, for the sake

of the future prosperity of the mining enterprise. They have
no weapon but argument : with that they ought to succeed, and
we hope they will.

Meanwhile, we must be permitted to congratulute ourselves
that Canada has made 2o such fundamental mistake as the
“ Apex-law.” Nothing that has been unwisely done in the
Dominion with regard to mining or mineral lands is irrepurabie.
The systemn of the United States embodies some features of
liberality and freedom which we may study with advantuge;
but its wretched finsco in this one particular can serve us only
s w warning objeet lesson.  The utter absence among usof such
litigation as has cursed the Rueky Mountain and Pacific States
and Territories for u quarter of a century is a comfortable
proof that we ave right in féllowing the practice of the world,
instead of the erratic whim of a small and (in this respect) un-
fortunate purt of the world.

English Company Methods. .

———

One of our Australinn exchanges contains a eriticism on
English mining company methods, which is so pertinent to many
of the cases ou this side of the water, that we re-produce some
of the ideas contained in our contemporary’s article.

It has been for generations a matter of notoriety that the
directors of London corporations absorb large fees in return for
their presence at meetings of the company. The old practice
of giving a guinea for each meeting attended was the origin of
the sobriquet “ guineu-pigs,” a term familiar to all having any
acquaintance with English finances. This practice, we are
sorry to say, has survived with the passing years, and is fully
as much in evidence to-day as it has ever been.

In reference to the extravagunee shown in some of the
English owned mines situate in Australia, note is made of the
London expenses of one group of four mines, amounting to over
843,000, of which the directors’ fees alone consumed one-half.
We referred in our December issue to an article in the Finan-
cial Bulletin, which complained that Nova Scotin mines could
not be worked profitably because of the “ large directors’ fees
and office expenses” attendant upon a company formed in
London; and also the same, to a certain extent, of British
Columbia promotions. Not the least curious feature in connec-
tion with these heavy London officc expenses, is the fact that
the shareholders or the public get so very little information in
return for the lavish expenditure of money. 1tis well known
that the best class of financial newspapers on the other side are
always very willing to publish items respecting the progress or
working of .undertakings, whether of a commercial or mining
nature, and one would expect when salaries and directors’ fees
run up, as in the case specified above, to £7,000 sterling, that if
there were anything to report about these properties the share-
holders would get it at the carliest possible moment. It would
seem as though the motive inferred by our exchange may be
credited, viz., that amongst directors and company officers there
seems to be “a disposition to make a mine -a bonanza for
its officials,” regardless of the interests of the shareholders. This
might be a good point for the shareholders of the Lillooet,
Fraser River and Cariboo Gold Ifields, Limited, to investigate,
It would also be interesting to know what are the directors
fees and the official cxpenses of the Gold Fields of British
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Columbix Company, and we note that in the rvecent report of
the Hall Mines, Ltd,, the London expenses are in excess of
L4.000.

There are many things to admire, but there are more things
to deplore, in the London methods of organizing, promoting and
carrying forward mining operations in foreign countries Begin-
ning at the beginning, the large and excessive profits (whether
share or cash is imwmaterinl) given to the underwriters of a
company : the considerable sums for the rent of an claborately
titted office in the city, with its salavied Seceretary and staft’ of
three or four clerks, and, worst of all, its London board of
sulavied divectors, who attempt the management of a property
from three to six thousand miles distant, by means of meetings,
called an receipt of a eablegram from its manager, but too often
delayed two or three weeks after receipt of such cable. It may
not he out of place to suy that the one thing which has made
American mine owners the most suceessful men of their elass in
the world has been the policy of managing nothing at arm's
length  We venture to say that no English investor would care
to have a bank or big commercial undertaking thousands of
miles away managed in London, the resident head ofticer of such
ur. " taking being compelled to submit all matters of policy,
even in emergency ecases, to the London Board, yet this is the
policy which the investor insists upon when he goes into & min-
ing venture in the colonies. A correspondent to the Financial
News pertinently observes: “ It bas been the custom to blame
promoters, mining engineers and  experts, but what about the
directors ¢ How many of them are really fit and proper persons
to be entrusted with the interests committed to their cave, and
with sums of money nearly equal to the revenues of a small
kingdom ¢ We fancy that it would be analogous to Mrs. Par-
tington's attempt to mop back the Atlantic Ocean from her
door-step, it one should attempt to convinee the British investor
that his methods are wrong; yet the cases are numerous where
the resident manager of a mining company, with its capital in
the hundreds of thousands of pounds, has been obliged to eable
to London before he could incur an expenditure, even in an
emergeney case, exceeding €200, We know of wmines idle for
weeks beenuse the resident manager was waiting for authority
from London to purchase the requisite pumping machinery, and
other cases could be cited of just as ridienlous a character.

The ordinary London director of a mining company knows
Just as much about business and about mining as a newshoy
knows abiout banking and finance, and we firmly believe that
the abolition of these fee-hunting directors (whose chief recom-
mendation in many cases is that they are the sons of their titled
fathers, and therefore have a handle to their names)is one of the
patent reforms in the management of English corporations

abroad.

Tue METALs oF CaNaDA.—Ab the Imperial Institute on the
13th inst.. Professor Roberts-Austin delivered a lecture on the
metals of Cunada. Lord Strathcona occupied the chair, and Sir
I. Abel and Professor Dunstan were also present. In the course
of his lecture, which was illustrated by a huge geological map
of the Dominion, 30 feet long, he said that the vast continent of
British North America was rich from end to end in minerals and
wetals, the principal metals being gold, silver, copper, nickel and
iron. Having deseribed at some length the richness in gold of
the Yukon and Klondike districts, he urged that, while people
contemplated the riches of those districts they should not forget
the great importance of iron and steel.

EN PASSANT. ’

The editor of the REVIEW being rbsent in British Columbin
attending the meetings of the Federated Cnnadian  Mining
Institute (B.C. Branch), this issue of the REVIEW has been pub-
lished earlier than usual, and before the receipt of our corres-
pondence trom the various mining districts of the Dominion.

The Council of the Federated Canadian Mining Institute
have deemed it expedient to postpone the meetings of the Insti-
tute to the 2nd, 3rd and 4th March, having reason to believe
that this date will be most conducive to the largest attendance
of visiting wembers. In the meantime contributors of papers,
who have not already done so, are requested to send their manu-
seript to the Secretary as quickly as possible, in ovder that they
may be printed in ample time for distribution in advance of the
meeting.

An important meeting of the British Columbia branch of
the Institute (the British Columbin Association of Mining Engi-
neers) will be held in the Hotel Badminton, Vancouver, on the
18th and 19th January, for which the executive have prepured
a liberal programme of papers for disecussion The following
among others are entered on the syllabus :—* Mining Law and
its application to Development of Mines and Mining Districts,”
by Frank C. Loring, M.E, Spokane; “Notes on some West
Kootenay Orve Deposits,” by Mr. J. C. Gwillim, B. A.Se., M.E,,
Slocan City, B.C.; “ 0dd Noteson Mining,” by Mr. A. H. Holdich,
Nelson; “The Possibilities of Smelting in British Columbia,” by
R. A. Hedley, Nelson; “Mining Machinery in the Slocan,” by
Howard West, A R.S.M., New Denver. Other contributors in-
clude Mr. W. A. Carlyle, M.E, Provincial Mineralogist, Victoria,
Col. ‘I I1. Tracey, M. Can. Soc. of C. E,, Vancouver; and Mr. M. A.
Bucke, M. E, Kaslo, B.C. "The annual dinner of the Association
will be held in the Hotel Badminton on the evening of the 19th
instant.

The RevVIEW will be represented at these meetings and o
rverbatim report of the proceedings will be given inour February
number.

In addition to the cash prizes offered by the General Mining
Association of the Province of Quebee to mining students, for
original papers presented at their annual mecting, we are autho-
rized to announce that the value of these will be enhanced this
year by the donation of a handsome gold medal by Mr. James
King Quebee, une of the owners of the King asbestos mine at
Thetford. ‘The entries to date for this competition include :—
1. Notes on the Ventilation of a Deep Metal Mine as affected by

seasonal changes of temperature. By Mr. John E. Preston

(McGill).

2. The Moebins Process for Parting Gold and Silver as carried
on in the Guggenheim Swcelting Works. By Mr. Percy
Butler (McGill).

3. Coal Cutting and Transportation, with special reference to
Cape Breton Mines. By Mr. T. A. McLean (McGill).

4. Amalgamacion. By Mr. M. B. Weeks (School of Practical
Science).

5. Chlormation. By Mr. H. S Carpenter (School of Practical
Science).
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* 6. 'The Cyanide Process. By Mr. W. W. Stull (School of Practical
! Science).

: These papers will in all likelihood bLe read on the evening
- of Tuesday, 1st March.

The syllabus for the Federated mectings, in Murch, contains
thivty-three papers for diseussion—which is certuinly record
for any similar Canadian organization.

The local “ boom ” press of the Ontario gold fields thinks
that district lins n grievance against the REVIEW because of the
publication of Mr. H. V. Winchell’s article on the Rainy River
section.

The REVIEW reminds its readers that a precisely similar
feeling was shown by the old Rossland Miner, the Toronto
Globe and World, und other boomsters, when the REvVIEW told
some truthful but unpleasant facts about the fictitious bolstering
of "'rail Creek mining companies in 1896, yet the history of
1897 shows that the attitude taken by the REVIEW was the
correct one, as many holders of ten cent shares in Toronto and
and other cities of Ontario now know to their financinl discom-

“fort, and ns is evidenced by the communications in the Globe of

December 4th. The special correspondence in that issue from
‘Rossland and Trail Creek is a complete endorsation of the
REVIEW'S prognostications made in December, '96, and Junuary
*97. Neverthel s, the attitude of the REVIEW was not deroga-
tory to the intrinsic merits of Lrail Creek as n district, but to
‘the methods employed in drawing attention toit, and the fictitious
~valnes useribed.

2 Our articles upon Ontario’s fields are in precisely the same

~spirit; Mr. Winchell clearly points out the gross incapacity of
the management prevalent, and with such management financial
failure is inevitable. It is the object and duty of every reputable
‘mining paper to ascertain the truth and publish it, as regards
mining matters in which the public is interested or is asked to
become interested.  The REVIEW'S reputation during the sixteen
years of its existence has been in consonance with these prinei-
ples, and it will endeavor to sustain its reputation.

Records for mining and milling gold ores at very low costs
awre frequent in the columns of our exchanges. In our December

- issue we noted the detailed costs of the Spanish mine in Culiforniu
b . . . s -
~*which has particularly favorable conditions. A new comer is

ﬁhc El Plomo mine in Costilla county, Colorado, which with »
,{émull stamp mill reports a total cost of S1.32 per ton. Tho
"Alagka-Treadweli’s lowest record is about $1 per ton.

:"}
& The Mining and Scientific Press of San Franciseo in a

j?ﬁ'ccent issue contains an admirable letter from Mr. Almirin B.
Paul, entitled “ English Capital in American Mines.” Mr. Paul

3to work property in California aund Nevada, and the reasons

gtherefor.  The concluding paragraph reads as follows: “If Eng-

lish investors will allow themselves to be led into unprofitable
entures, it is all their own fault, as there are any number of
gindividuals in these latter days, having enough knowledge of
ein structure, value of ores and of extraction of the metals, to
steer clear of bad ventures. Mining of today and of twenty
ears ago is as different as is one dollar from five dollars.”

As the subject of decp mining of auriferous quartz veins is
often brought up nowndays, it will be interesting to our readers
to know the following depths which some of the prominent
mines of Californin have renched. The Kenrady is yielding
profits at o depth of 2,200 feet, the Empire has reached 2,100
feet, the North Star 2,000 feet, the Omaha and Providence 1,700
feet cach, the Maryvland 1,600 feet, and the Keystone, Zeila,
Wildman, Utica, Champion and several others (epths ranging
from 1,100 to 1,400 feet.

"The B.C. Companies Act came inte force on t.e first duy of
Junuary, 1898, 'This Act requires companies organized outside
of the Province to register on or hefore the first of Junuary,and
imposes u fine of $50 n day for each duy after the first it regis-
tration is not made. The fee for registration varies with the
capital of the company, being a little over 5100 for a million
dollar company. We fancy that the majority of the mushroom
companies organized in ‘96 and *97 during boom times will be
out of business by the first of February. ’

The average mining correspondent is either born with, or
rapidly acquires, the art of romancing, to use u polite term for
lying. He is given to report some fabulous strike of * ten fect "
of ore, more or less, assaying in the hundreds of dollars per ton.
As n matter of fact some one single specimen may have assayed
as stated and the vein may be ten feet wide, but usually the
amount of material in that ten feet which will assay the figure
given is less than 177, The accuracy of the information given
in & mining paper's notes is well measured by the way in which
reports of sueh finds are worded.

"The futility of attempting to value o free milling proposiéion
by means of assaying hand samples is well known to competent
engineers, but the public may not know that some abomiunble
expert work is done on the hand sampling of ores containing
free gold.  'The conrser the gold is, the more likely ave the results
to be inaccurate, us gold is never evenly distributed in any roek.”
We know of cases where hand samples taken from a mine have
assayed as high as $2,000 to the ton but where the average value
of the materinl to bLe mined did not excead $12 per ton. We
think that the failure of the Golden Cache mine to realize pro-
mises as to the value of its quartz may very probably be ascribed
to this pernicious habit of attempting to value a free gold mine
by small samples.

The Western Mining World prints the following as express-
sing the feelings of a bereaved grass widuwer in Dakota: « My
wife Sarrab has left my ranche when I didu't Doo o thing Too
hur and I Want it Distinctly understood that any Man as takes
hur in and Keers for hur on mi account will get hisself Pumped
so full of Led that Sum tenderfoot will locate him for a mineral
clame. A Word to the Wise is suflicient and orter work on fools.”

It is not often $hat we find that most excellent publication
the Cunadian Gazette (London) tripping in its proof-reading and
in its figures, but we cannot let pass the editorial in its issue of
December 9th in which it deals with A. J. MeMillan's lecture on
British Columbia before the Tmperiul Institute, without calling
its attention to the fact that lead and copper are not nreasured
in ounces but in pounds. The chief error in the Gazette's article
is in the following sentence where speaking of British Columbia
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it suys: “A country whose gold production jumped from 63,-
000,000 to 89 000,000 ounces in one year.” Wlhere, may we ask,
can such figures be found of any country ¢ "The gold production
of British Columbia really inercased from 63,348 ozs. in 1895 to
89,460 m 1896, and the Guzelle probably meant the same figures,
but decimal points are important, especially in these daysof wild
amd irresponsible tlotations

Some of the Westralian Chambers of Mines are agitating
for the annuliment of the MacArth:w-Forrest eyanide patents.
A commit’ee from the Kalgoorlie, Cue, Norseman, Mt Margawet
and Coolgardie Chambers have the matter in hand and propose
waiting upon Sir John Forrest to present their views{ it is also
contemplated drafting a bill to revoke the patents.

A syndicate, mainly composed of the brothers Maclaren, the
well-known Canadian lumber people, have a bill before the
Ontario Legislature asking for incorporation under title ot the
Canadian Consolidated Copper and Nickel Company and a peti-
tion has been fyled by them in the Deportment of Justice,
Ottvwa, prayiag for the caneellation of the charter of the Cana-
dian Copper Company on the grounds that they have failed to
fultil the conditions of their charter, we understand in respeet
to the establishment of a nickel refinery in Canadian territory.
When faller particulars are available we may have something to
say about this, but in the meantime it appears to us hardly
likely that the Dominion Government will disturh the extensive
wining and ‘smelting operations carried on at Sudbury by the
Company. By the way, we have a shrewd suspicion that Mr.
S. J. Ritehie, of Akron, Ohio, whose services as a director of Lhe
Canadian Copper Company were dispensed with a year or two
ago, is the Nemesis behind this action.

Eleven mining and science graduates of MceGill University
celebrated Christmas at Slocan City, B.C,, and at 1 aam. were
able to walk up a steep raw-hide trail in the dark.  Models of
sobriety in a young mining country.

A novel application of the hydraulic press has just been
made in the sinking of shafts in Germany.  In order to sink a
shaft with continuous tubbing, an arrangement has been adopted
for forcing down the tubbing rings by means of hydeaulic presses.
An iron ring is bedded in the brickwork lining flush with the
inside and 2 little above the bevelled edge . and another ving is
added on the top of the brickwark, both rings being connected
together by strong tie rods, while the upper ring offers a sub-
stantial abutment for the thrast of the hydraulie presses,arranged
ab intervals ronnd the inside of the brickwork.  This arrange-
ment greatly strengthens the lining. it also affords a good guide
for the tubbing rings which slide inside it.

It is well understood that tite fine conl-dust which is blown
from the tubs us they travel along at some ten miles an hour
against a strong current of air is deposited on the sidesand tim-
bers of the mine, and there forms 2 dangerous accumulation.
quite as dangerous as gas when shots arve fived. To ohwiate this
danger, an automatic device has just been designed and patented,
the olject of which is to damp the conl and dust on the tops of
the tubs before they are carried to the main haulage roads, and
there exposed to the air currents.  The damping arrangement,

which is illustrated in the Zron and Coal I'vades’ Review of
November 12. consists of a small tank, when other sources ot
supply are not availuble, containing water, placed at a suitable
level above the tubs, and preferably near the flats or landings
where the tubs start. The water is earried to a perforated pipe
so arranged as to deliver a spray of water to cover the area of
the laden tub as it passes under.  There is a valve in the tank
wurked by the tub as it travels along the rail.  For this purpose
at the point where the spray is fixed, the tub wheel passes over
a bar actuating a lever connected with the valve in the outlet
pipe, and the speed of tub is regulated so as to give a sutlicient
quantity of’ water to each tub as it travels along. By this means
all excess of wacwr which might damage the roadways or ropes
is avoided, ax might otherwise be the ease where the whole of
the main roads are watered  The arrangement has been found
to work most satisfactorily at the Browney Collieries, Durham
where it has been fitted up.

The divectors of the Hall Mines, Limited, bave issued their
report for the year ended the 30th of September. The account~
for the period then ending show a surplus income over expendi-
ture amounting to £30,357, which, together with £1,930 trought
forward from 1896, makes a total of £32287. Out of this
amount the directors have paid the preference dividend, and have
written off £5,489 for depreciation, and they now recommend
dividend of 10 per cent. on the ordinary shares, leaving £47 to
be carried forward.  We have also received a cireular dated the
4th inst., in which the directors state that the results of the com-
pany’s smelting operations for the five weeks ended 31st Dec-
ember, as follows: 5,796 tons of ore treated gave 317 tons of
matier, containing, approximateiy, 146 tons copper, 92,170
ounces silver, and 238 ounces gold. We hope to notice this
report more fully in our next number.

A recent diatribe of the Rat Portage News is hardly worthy
of notice, and we only mention it in order to give the-lie to a
statement which it contuins reflecting upon the circulation of the
REvVIEW among the mining men of the Lake of the Woods and
Rainy River districts.  Now, if the editor of the News has any
money to put up with the manager of the Bank of Ottawa
his own town—say a modest sporting bet of an hundred dollars
which the winner will donate to the Puablic Library, Rat Portage
—we will be pleased to cover it, and nut only prove the utter
falsity of his statement, but show beyond a peradventure tha:
our circulation is of a substantial and influential charaeter, e
bracing the leading working ines, mine managers, mining
companies and mining engineers of these distriets.  We arve fre
to confess, however, that the REVIEW dees not cater to the curls
stone promoter and the * boomster™ bar-room loafer, for whose
idiosynceracies Rat Portage bears a somewhat unsavory reputation,
and to whom doubtless the Vew:s is more congenial reading and
its columns more readily useful to their art of catching the un
wary * sucker.”

FIRE 1IN A Nova Scoria Gorp MLL.—The mill of th
Cachrane Hill Gold Mining Co. was partially destroyed by fire
on December 15th. The loss is about $10,000. The mine i-

owned principally in Halifax, but negotiations have been goiny

on to dispose of it to a Boston syndicate.
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CORRESPONDENCE.

Mpr. Horace V. Winchell and the Rainy River District.

It is indeed a great condescension of Mr. Horace V. Winchell to
-descend from Olympus among us poor mortals, to interest himself with
our carthly affairs and to tell us at last what evil and wrong doers,
what false priest and pharisarian, and wh.t poor toilers-miners and
Poor moralist, you lent your ear to Cabale, but you
never reted on the wegis of Athena! Your preaching and writing is
too diaphanic, not to be understood by the secing; but you do not
find here such men as you did over in Minnesota; you canaot be-
little, with a few mistakes, what is good here, and make us believe
The district of Rainy River will flourish long after

Atropos has determined your material existence, when I hupe that the
Stygean River will bestow on you oblivion and rest, and not like
Sisyphus be condemned to continue your earthly uphill work.

It is true the Rainy River district has been before the public
about three years now, but what is the real reason that we do not see
more mines working and paving at the present time? Is it really an

_ overbooming of the district? Or wrongly reported statements of the
" newspapers?  Or has the outside mining workd convinced itself of the
non-existence of gold ? Not one of these is a well founded reason.
‘The real causes are: First, the bad practise—shall I say American
practise- -of opening up mines with a few hundred dollars, and with-
“out the faintest knowledge about local geological, petrographical and
-“industrial conditions, but unfortunately always with an overdose of
“self-confidence in these things. We have scen this on the “ Little
American,” on the Lyle Mine, on the Lucky Coon, and even the
*Foleys near Rat Portage we had the Gold Hill, Black Jack, the
*Eldevir and Treasure and a few others. Everyone was worked by
;Amencans, strangers to the country and to any other condition here,
““but who knew more about it than the one who was perfectly at home
vthuc. This is the principal cause, and has done more injury, and has
fret:u'd(.d the development of the country more, than any other. A
“second reason is, and has been, the poor commercial condition of our
“next door neighbors who labored and suffered under the reaction of
booming times; the speculative inclinations, which are so well dev-
<loped over there, had received a severe shock in real estate invest-
-ments.  The third reason was, the great booms of Cripple Creck and
“British Bolumbia, which drew the attention of our and the investing
_ipublic of the Western States to these places.  How anybody can com-
~pare the efforts and success of the press, promoters and speculators in
#these two regions, with ours, can only purposely exaggerate.  But they
'&!uu‘ would have reached the state of rawhiding ore, if they had not
éboomed so intensely, the countries, and if, especially in the case of

millers, we are.

that it is not so.

L;]Snubh Columbia, the western smelters had not seen an opportunity to

et flux and work from there.

Besides we should know that « distance
as always lent enchantment” and especially in the search for the
precious metals,

There is a fourth veason why the Western mining camps are much

@iclims which they have'ocated.  Here, this is not so much the custom,

]and our prospectors are too poor to do this out of their own pockets,

¢ 1 might mention here another cause, that is, that gold claims are held

fat good figures.  Our prospectors noped for the building of the Onta-
¥io & Rainy River R.R. and kept their claims out of the market, or at

g uch high prices as they thought would be realized after the road was

built. Who can blame them? Only the one who does not know
what prospecting means in this country.

These are the principal reasons why the development of the
Rainy River district is so much retarded and that other regions got
ahead of us, but surely not through over-booming or false representa-
We here can certainly not speak of a boom, because we have
seen nothing of it; the only town that has experienced and has created
a little more interest among the mining world, was Rat Portage, and
I for my part did not wish to see a

On the
I remind
only of the townsite of Koochi_hing across the river from Fort Frances.
1 can see also very litle difference between his report® on the Rainy
River, and those of the Ontario Bureau of Mines. We can only
wonder at such statements about booms from the pen of Mr. H. V.
Winchell.

It is true there are a few mills built in the district which could
have found much better use several years later, that is, at a time when
they could have been conunuously operated.  But this is an old and
oft repeated story.  Why renew it again and again. The same is the
case in regard to the Sawbill mills. What he says about them would
have been correct not at a time when Mr. Winchell saw-—nof bene,
only the one on the Hammond Reef mine—last summer, but late this
fall when the ground commenced to freeze and the little crecks nearly
stopped flowing. ‘The managers of the mines were not so much to
blame for building the mills where they stand now, because there was
enough water in these brooks during the hottest season, although I
have to say it was against my advice. ‘The Hammond's Reef mill is
only a testing plant, and would have for that purpose a very good
situation, had it not been for the later occurring water question, but
this is settled by both the mills, and everything runs smoothly and
they turn out regularly their bricks now.

The principal objections against Mr. Winchell's remarks in his
two articles in the Review and Engincering and Mining Journal is the
tone which he uses in speaking about the gold occurrence in the Rainy
River district.  He acts as if he knew the whole district from one end
to the other, although he does not. He knows, only a part of the
Rainy Lake, was only once up the Seine on the lower part of the Saw-
bill Lake, and if I am not mistaken he saw also a few places around
the Lake of the Woods, in other words, he has seen only a very small
part of the district.  How many veins has he examined from all the
thiousands and thousands occurring in that country ? Perhaps a baker's
dezen.  Now what does he know then about it? Is he justified in
his sneering questions and belittling tone about the existence of those
reported rich or not rich veins?  Has he an idea of the manifold dif-
ferent rock formatious, and how the veins occur in them, either as true
fissure veins, contact or bedded veins, and how they are mineralized ?
No, he has not, otherwise he would not have made such peculiar state-
ments as he did in his article in the Zngincering and Mining Journal,
October 23rd.

What he says in regard to mismanagement had been correct a
year or two ago, but is not true any more to-day; most of the mines
in operation are well conducted, so far as circumstances allow it.  The
~emarks he made about the Bureau of Mines and its staff is rather
not very flattering, but I am sure they know how to console them-
selves with the facts that * inadvertent hasty writing ™ is not always on
our side, but only too coften found, and combined with ignorance of
the true facts, on the part of Mr. Winchell. If this were not so, he
would have said nothing about the Bonheur wagon road which he
claims to have been built by the government for the benefit of one or
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tions.

I am sure it does not regret it.
boom here, and therefore never encouraged steps to one.
other hand was Mr. Winchell quite free from doing so ?
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two mines. If he were cognizant of the facts he would have lauded
the government’s action, which favored not only one or two mines,
but more than half a dozen, and opened thereby one of the best and
most promising mineral areas of the Rainy River district.

His recommendations to the Bureau of Mines ¢ at this critical
juncture” is simply bosh, not less so what he says about building
“refractory plants (that is mills) for free milling ores.”

In conclusion, I ask anyone who has read his articles, and knows
the Rainy River district for whose advantage and benefit have they
been ? No, but old things which
are partly not true anymore, and partly never have been so. Did he
No, but for something

Is he telling us something new ?

write them only pour parler quelyue chose ?

more.

F. HiLLE,
Port Arthur, Dec. 20th, 1897. Mining Engineer.

I have been considerably amused at the comments of some of the
Rat Portage correspondents of Winnipeg and eastern Ontario news-
papers regarding my mild criticism of the way in which mining proper-
It is
not always pleasant to be told the plain truth about our past career
nor to have our numerous failures and fiascos held up to the public
gaze. And in thus calling attention to a few of the factsregarding the
much-boomed Rainy Lake region I knew very well that those whose
toes were stepped on would expose their identity by some loud
squealing.

ties in the Rainy Lake region are and have been mismanaged.

It was not, however, for the purpose of entering into any contro-
versy with this class of newspaper miners that my comments and
observations were committed towriting ; but for the sake of the mining
industry in which I am deeply interested as my life profession, and for
the welfare of those whose money is being invested in the region on
the advice of supposedly competent and disinterested judges.

And lest I be accused of condemning indiscriminately good and
bad alike, let me call attention to the fact that the first official report
on the region as a gold producing district was a report of the Minnesota
Geological Survey by Dr. N. D. Grant and myself, issued in January,
1895 ; and that this report, while distinctly and emphatically warning
those interested in the district against the very methods of misman-
agement which I am now, and even then predicting the results and
failures that have actually transpired, at the same time described veins
that were said to be true fissure veins, sufficiently mineralized to pay
for treatment, and came to a decidedly favorable conclusion as to the
prospects of certain portions of the district where the geological condi-
tions were seen to be the most suited for the development of mineral-
ized lodes, and which have actually proven since that time to be the
richest. Let me say also that I was the first to make a favorable report
on asingle property (the Foley) in the district, and that the mine was
purchased largely as a result of my report which has been amply
verified by later developments. And I may add that I am perhaps
more largely interested in the development of the country than any
of the verbose correspondents who gobble like a turkey at a red rag
at the first word of caution or honest criticism.

Of course those who are posted and familiar with the district
know very well that the veracious correspondent who reports in large
headlines all the way from ten to thirty millions in sight at various
properties really means only as many thousands. But what is the out-
sider, the man who is not informed, but whose financial aid is so much
desired, to think as to the veracity and reliability of these reports when
the property closes down leaving all these millions right there iz sight,
or when he reads in the report of the Ontario Bureau of Mines that
the total output of these bonanzas for all of Ontario for 1896 was less

than $150,000; and when he compares this output with that of Cripple
Creek of $8,000,000 and $12,000,000 in 1896 and 1897 respectively,
or of British Columbia of $2,500,000 and $8,000,000 for the same
years and considers their relative advantages as compared with Ontario,
will he not come to the conclusion that there is a *“screw loose some-
where ?”

For the good of the district, therefore, I take it upon myself to
call attention to the fact that while there are a few good properties
well managed and capably directed, that these are so rare as to be but
bright oases in the desert of mismanagement and ignorance which per-
vades and overwhelms the entire region. Where there is one good
mine, there should be a dozen or more by this time—and there would
be if better judgment and experience had been employed. The ener-
getic, competent mining man who is developing his mine for gperation
and not for sale, knows my criticisms are not for him. The howls of
the balance of the community disturb me not, as they but show that
my object is being accomplished and a few of the sore spots and can-
cers on the mining industry are being vigorously probed. ‘Iruth is
mighty aud will prevail.

.

Horace V. WINCHELL.
Minneapolis, Minn., 2nd Jan., 1898.

Odd Notes on Mining, &c.

By Mr. A. H. HowbpicH, Nelson, B.C.
(Read before January meeting B. C. Association of Mining Engineers. Discussion
March mecting Federated Canadian Mining Institute.)

The object of these notes is rather to suggest a few subjects for
discussion than to offer anything very startling or novel, hence it is
hoped that want of continuity in the chain of expression will be
pardoned.

It has been suggested by more than one person that the present
size of claims, 1,500 feet square, is too large, and that a return to the
old conditions of 1,500 by 600 feet is desirable. If it were possible or
usual for any claim-owner to thoroughly prospect his g2 acres and use
it for its legitimate purpose, Z.c., mining, there need be no objection to
his holding such a large tract of land; but we are all well aware that
in the majority of cases one or two small prospect holes constitute the
owner’s idea of work, and the ground is simply held for speculation in
the hope that some adjoining claim may prove valuable and so increase
the value of his own unused property. It is not easy to suggest a
remedy for this state of things, as even if an inspector of mines was
appointed he could do very little, and even in one district only he
might be quite unable to inspect every claim and see if the sworn
assessment was really done, but nothing less than that would seem to
be sufficient.

And, notwithstanding the small amount of work done, the value
asked for the propertyis usually enormously out of proportion. Why aclaim
owner who has done little or nothing to open up his prospects should
imagine that capitalists will cheerfully plank down their money on the
off chance of getting some return eventually, it is difficult to say, but
it is undoubtedly the prevailing idea. If the owner would agree to
take chances together with the capitalist, that is, to take his money
largely in shares, things would be much better for the country in
general, as many more mineral claims would be opened up and in all
probability valuable mines discovered.

But few seem to take into consideration the situation of their
claims in asking a price for them. Transportation, access, timber and
water are all most important points, and a really good vein may easily
be rendered of very little value by the want of one or more of these
necessities.
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None of us are infallible, neither can anyone see an inch into the
ground further than his neighbor, but it certainly does seem as if some
©f the mining experts would be improved by a study of clementary
mineralogy and mining, and an addition of ordinary common sense.
We should then hear less of the “ millions of dollars in sight "—at the
end of a tunnel generally-——when actually no ore is blocked out at all,
nor even its presence certain in other directions.  Misleading and ex-
travagant estimates do far more harm than good, and we in British
Columbia cannot afford to lose the confidence of the English investor,
a result that will surely happen if more attention is not paid to facts
and less to a brilliant imagination.

The writer would like to ask what has been the general experience
of mining men with copper and gold propositions [not necessarily
together|. Do these mines usually improve with depth or not, or is
there any rule 1o guide one in guessing at the probable future of the
wein ?
it will be interesting to know what the experience of our members has
been.
almost common, and it is so indispensable for the right working of a
For

Experience alone can teach one to estimate probabilites, and
This is the more important now that smelters are becoming

furnace that the ore supply shall be abundant and continuous,
many varicties of copper ore the only possible treatment is by fusion,
and a small smelting plant might be in some cases erected near the ore
deposit and the mineral “ matted ” on the spot.  Of course other con-
siderations must be borne in mind; 7.e., the presence of an ample water
supply, also cost of fuel, and the conformation of the ground itself so
as to handle materials as far as possible by gravity. Convenience of
transport again must not be forgotten, as high freight rates will speedily
zeduce the profits to a vanishing point.

But, given all the necessary facilities, there is no need for any
government, corporation or city to subsidize a smelter—if it is properly
managed it is a highly profitable underiaking and has no need for any
outside assistance. The reason why certain smelting plants that have
been started in British Columbia are idle, is because they were not
properly managed; some of the vital necessities of a smelter may have
been absent, or the metallurgist in charge did not understand his
business, or at least failed to modify his previous experience to suit the
needs of that particular plant.

Another very important matter in connection with smelting is the
assaying department.  Analyses, as well as assays, must be made con-
tinually on the ore that is being raised, in order that any sudden varia-
don in the characterof the rock may be known and utilized, or guarded
against beforehand ; hence the prudent manager will always have his
“mixtares” bedded, and the composition known before smelting,
[It is
within the writer's personal knowledge that this somewhat extraordinary
system of smelting has been practised in British Columbia. ]

instead of afterwards when trouble happened at the fumnace,

But the assayer himself must be trained as well as the manager,
and it is a matter of congratulation that a step in the right  lirection
has been taken by having public examinations for those wishing to act
as assayers, although so far, I believe, it is not absolutely compulsory

{for candidates to submit themselves. It might be better if it were so,

In conclusion are appended analyses of a few samples of milk sold
by a dealer to the inhabitants of this city, and any remarks from ana-

'.Ij;gts accustomed to that kind of work will be most welcome to the

writer.  The dealer was fined $23.00.

Mo. Sp.Gr.  Total Solids, Fat. Solids not Fat.  Ash.
, Tercent Per cent Per cout. Percent,
I 0.9562 13.03 6.50 7-07 0.394
2 1.009 11.85 4.83 7-02 0.370
3 0.993 13.20 5.93 7-27 0.491
4 0.943 10.45 3.01 7-44

Mining Law and Its Bearing on the Development of Mines
and Mining Districts.

By Mg, Frank €. Loring, M.E., Rossland, B.C.

(Paper to be read at the January meeting of the B C, Association of M.E. Tobedisenssed
: at Federated meeting.)

From the earliest historical period to the present day, there has
been, and is, universally recognized a distinction between ownership of
ordinary realty and that of mining property, especially property in mines
of precious metals, copper, tin, lead, cte.

In ancient times the ownership and right to dispose of mines of
these metals was vested in the Crown, or was the personal property of
the ruler.  During the fourth century the laws of the Emperor Gratian
especially set forth the right to the Crown in mines of gold and silver
and provided that all right to work these mines emanated from him, and
that the proper royalties should be paid him in consideration of obtain-
ing these rights,

The ancient laws of Spain recognized the deposits of gold, silver
and precious stones as belonging exclusively to the Crown and as the
private property of the King,  Even though these deposits were discov-
ered on the property of a subject, if the owner of the land upon which
they were discovered worked the mine, he paid a royalty of one-tenth
to the Crown: if they were worked by another, one-tenth was paid to
the Crown and one-tenth to the owner of the land.

In France, from earliest time, all mines were at the disposat of the
nation.  From the moment a mine was discovered the right towork the
mine was distinguished from that of the surface.

When Mexico became a republic in 1821, the Spanish law then in
force was adopted by the republic.  This provided that the discoverer
of a new vein or district was entitled to three pertenencias or claims
on the principal vein, a pertenencia bemng 200 yards aloag the course of
the vein. A discoverer of a new vein in the same distnct was allowed
two pertenencias. A discoverer was required to send & wnitten statement
to a tribunal of miners describing the position of the vein or mountain
discovered, and to post notices on the doors of churches, government
buildings and other public places setung forth his claum. He was
obliged to make an opening on the vein onc and one-half yards wide
and ten yards deep, that the proper officer might report upon, and from
which he might ascertain the true course and dip of the vein or ore
hody discovered.  If the vein departed from the vertical {as i all cases
it did), a provision was made whereby it could be fullowed on its dip
for an extreme horizontal distance of 200 varas, or yards, from the out-
crop of the vein.  ‘This horizontal distance depended upon the dip of
the vein and it was determined by the proper official to what extent the
vein departed from the vertical, and the horizontal distance allowed, but
it in no case exceeded 200 varas. If, after exploring to this distance,
development showed that additional lateral rights were desired, if the
ground had not buen previously located, another claim 200 yards wide
could be located by the owner.
least four paid men for not less than eight months of the year.

The owner was compelled to work at
If this
amount of work were not maintained, or if the mine became abandoned,
it could be denounced and another could obtain the right to operate it
under proper conditions.

The South American republics give cancessions to mine, under
conditions which provide that a property shall revert to the government
after a certain time elapses, wherein work has not been prosecuted.

Arcording to the common law of England, mines of gold and sitver
were the exclusive property of the Crown, and did not pass in a grant
of the King under the general designation of lands or mines. In the
case of the Queen vs. the Earl of Northumberland, which was tried in
the year 1568 before the Barons of the Exchequer and all the Justices
of England, it was held by their unanimous judgment: “That, by the
law, all mines of gold and silver within the realm, whether they be in
the land of the Queen or of subjects, belong to the Queen by preroga-
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tive, with liberty to dig and carry away all ores therein, and with other
such incidents thereto as are necessary to be used for the getting of the
ore.” Some of the reasons advanced by the Queen’s counsel seem
to-day peculiar. The first was in respect to the excellence of the thing ;
“for of all things which the scil within this realm produces or yields,
gold and silver is the most excellent ; and of all persons in the realm,
the King is in the eyes of the law most excellent ; and because gold and
silver are the most excellent thing which the soil contains, the law has
appointed them (as in reason it ought) to the person who is most excel-
lent, and that is the King.”

The second reason was in respect of the necessity of the thing.
“If the King is the head of the Weal-Public, and his subjects are his
members, and the office of the King, to which the law has appointed
him, is to preserve his subjects, and their preservation consists in two
things, viz.: In an army to defend them against hostilities, and in good
laws, and an army cannot be maintained without treasure, for which
reason some authors call treasure the ‘sinews of war;’ and inasmuch
as God has created mines within this realm as a natural provision of
treasure for the defence of the realm, it is reasonable that he who has
the government and care of the people, whom he cannot defend without
treasure, should have the treasure wherewith to defend them.”

The third reason is “that inasmuch as coining is a prerogative of
the King, if a subject should have the ore of gold and silver which is
found in his land, he could not coin it, for if he makes coin it is high
treason.”

By the common law in those days, persons were burned for forging
or counterfeiting money, because it was high treason to the King, he
having the sole power to make money.

In the mining of other than the royal metals, ownership of surface
was best prima facie title to ownership of mines under the surface. The
rights of ownership to the tin mines of Cornwall and Derbyshire were
obtained by making application to the proper officer, by depositing with
him a prescribed amount of the ore dug from the mine, by proper
staking, and were distinct from the ownership of the land upon which
the mines were discovered. A royalty was paid to the Crown.

The United States, with the vast extent and rapid development of
its mineral bearing territory, the great variety and complexity of its ore
deposits, and immense aggregate production of gold, silver, copper,
lead, zinc, and other allied metals ; the aggregate value of which amounts
to an annual production of over two hundred million dollars, offers us
the most varied and easily obtainable illustration of the complications
arising in lode mining. There, as elsewhere, a distinction has been
made between mineral bearing and other lands, and special statutes
have been enacted regulating the ownership and operation of mineral
lands.

The law of 1866 limited the amount locatable by an individual on
any one lode to 200 feet along the course of the vein, and by an assoc-
ciation of persons to 3,000 feet, and provided thata U. S. Patent for
mineral land gave title to only one vein. For the purpose of working
this vein, surface ground not exceeding 25 feet on either side of the vein
was granted. For many years there were no very serious objections to
the operation of this law; but as ore deposits of more complex form
were discovered its conditions were found to be inadequate. In order
to meet new conditions the Mineral Act of 1872 was passed, which
provided that a mineral location should not exceed 1,500 feet in length
by 300 feet on either side of the vein discovered, and that no local law
should restrict the width of a mineral claim to less than 25 feet on
either side of the vein. In some parts of Colorado surface ground is
still restricted to a width of 75 feet on either side of the lead.

The Act of 1872, which is still in force, provides: “ That the
locators of all mining locations shall have the exclusive right

of possession and enjoyment of all surface included within the lines of

their location, and of all veins, lodes and ledges throughout their entire
depth, the top orapex of which lies inside of such surface lines extended
downward vertically, although such veins, lodes or ledges may so far
depart from the perpendicular in their course downward as to extend
outside the vertical side lines of such surface location ; but their right
of possession to such outside parts of such veins or ledges shall be
confined to such portions thereof as lie between the vertical planes
drawn downward, as above described, through the end lines of their
locations so continuing in their own direction that such planes will
. On each
claim located after the roth day of May, 1872, and until a patent has
been issued therefor, not less than $r1oo worth of labor shall be per-
formed or improvements made during each year.”

intersect such exterior parts of such veins or ledges. .

The idea in so granting all veins apexing within the surface boun-
daries of all claims to their extreme depth, was just in theory, and when
the simple, well defined, easily traceable fissures then being worked
were under consideration, was eminently fair and not leading to many
serious complications.

The lodes of California, Nevada, and of the old counties of Colo-
rado, were of such a nature that this law in its operation created no
great amonnt of litigation ; but the subsequent discovery and develop-
ment of more complex ore deposits, and the complicated system of
locations crossing each other, and of many forms, have led to such a
vast array of litigation that the law, apparently so simple in theory and
so just in operation, has been so discussed, distorted and adjudicated,
that the mining decisions of the United States fill many volumes ; and
the practice of mining law has become a distinct and exceedingly lucra-
tive branch of the profession. Men of experience and acknowledged
ability have written voluminous treatises on Mining Law. No two courts
exactly agree as to the rights of the mine owner, and some of the most
important points arising have never been absolutely decided by the
courts of last resort.

The theory of the law of 1872 is: The locator discovers a well-
defined lode or vein in place, which is so easily distinguished from the
country rock that there will be no difficulty in recognizing the distinc-
tion. That this vein is so easily traced, and that it continues in a com-
paratively straight line for such a distance that the end centre posts of
the location can be placed directly over its apex, and that the vein in
its downward course can be followed without fault or other displacement
to the depths.

Were this always the case no difficulty would arise in the develop-
ment of a mine or between the owners of adjoining property. This is
unfortunately not so. The result is that one editor alone has fifteen
volumes of mining reports, containing only the most important cases,
and tending to complicate rather than to simplify the serious questions
arising between conflicting interests.

Dr. Raymond in his “ Law of the Apex” has discussed the questions
of apex and extralateral rights most exhaustively ; and many other
authors have written learned and extensive works upon this subject.
The result of all this labor is simply to emphasize the necessity for a
radical change in the mining laws. At a mining convention held at
Denver during the last year, a committee was appointed for this special
purpose, which has reported. Still there seems to be a question whether
its report will tend to better matters to any great extent. The theory
of the present law is: The lode is the property desired and that surface
ground is purely an attachment for the convenience of working. Under
this theory the mine owner should be allowed to follow his vein indefi-
nitely, whether it depart from the vertical houndaries of the location or
not. It does seem as though, after having developed a mine, and
inasmuch as this is the property sought after and the source from which
values are obtained, the mine owner should be allowed to continue in
his development and extraction indefinitely. It is often the case that a
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te mine has been Jeveloped at no great profit, and that were development
ed restricted in depth and the owner compelled to stop upon encountering
far his side lines, the source of all profit to the mine owner would be at
nd once destroyed, and in many cases it would be practically impossible to
h continue development from some adjoining claim.  This in wany cases
i would tend to shut down the mine permanently, and would bave a ten-
e dency to lessen the amount of mincral wealth eatracted, and i this way
ar would be the cause of loss to the community. In many cases the depth
it necessary to sink before this ore body could be picked up from an
ch adjoining claim would Le so great that it would bea positive prolmbition
N to a further development of the property, and further production would
be permanently stopped.  On the other hand, if the mir .r is allowed
without restriction to follow what he claims to be his vewn between the
u planes of his end lines, t¢ an indefinite extent, what is to prevent his
" taking the ore belonging to another?  The crossings of vens, fauits,
d the union in depth of veins of different apexes, the difference in the
y courses of end lines, the departure in geological conditions frem theo-
retically well defined fissures between walls, the occurrenze of ulanket
deposits which necessarily materially modify the rule as to eatra lateral
) rights, the occurrence of ore bodies not in veins at all, but in masses
" without well defined limits, the difference between the course of the
b outcrop of a lode and its horizontal strike and many other conditions
o —s0 complicate the question as to the right of ownership that the
X never-ending litigation referred to has been the natural result of the
l:i practical operation of the originally simple and apparently just law.
:d In order that some of the complications arising may be more casily
a understood, I +ill give you a few illustrations of possible and ofien
d occurring complications.
ts The prerequisite of a mining location in the United States is a
sl discovery. A discovery has been ruled to be that which a miner would
" follow with a reasonable hope of finding pay ore. This construction 1s
sa broad in its operation tnat it often leads to much controversy ; and
i in mining suits, depending on the validity of discovery, much conflicting
I testimony is given. No right can be acquired by location before the
c discovery of a vein or lode within the limits of the claim located.
a Should a iniag location be made, and should another make a valid
4 discovery before the original locator has donc so, the first location be-
n  «umes invalid, inasmuch as it was not a mining location under the pro-

visions of the law. In man; cases the original locator of a picce of
ground has lost his location because of his failure in this regard.  “T'his
often is a matter of evidence, and he who swears the hardest is often
the most successful.  If, however, a location otherwise valid should be
" . made on a vein afterward discovered, no other rights intervening, the
“location would be valid to the limits of the claim.

The law provides that the end lines of all lode miuning locations

shall be parallel. It is seldom the case that the apex of a vein is of

. uniform course. In ascending and descending the sides of mountains
“should the vein depart in the slightest degree from the vertical, the
~ course of the apex necessarily changes, and in all cases where the dip
of the vein is other than vertical, th. true or horizontal strike of the
vein and the course of the apex are different, the angle of departure
varying with the grade of the mountain along the outcrop of the wvein

- and the angle of dip. It is seldom that any locator on a vein places
,~  his end lines at right angles with the true course of the vein. The
s tesult of this is that as the various claims on any lode develop the

< courses of the various end lines cross cach other, and much couflict of
& interest is thereby created.  Some of the hardest fought :ining litiga.
% tion in America has depended on this questisn of the intersecting and
% crossing of end lines. In orderto illustrate thisand many other cucstions
2 arising, I submit herewith a map, showing the mining locations on what
@ s generally known as the “ Bunker Hill and Sullivan vein,” in Wardner,
& Jdaho. Nearly every possible complication exists in the mining loca-

tions and operation of the mines on this vein.  Much bard fought liti-
gation has alieady occurred, and unless all of the mines on this vein
become the property of one owner more expensive hugation is bound
to follow.

Following the outcrop of this vein westerly from the cast end line
of the Sulhivan, we find that it extends nearly aiung the centre line of
the Suthvan, down the mountain to Milo Guleh, thence crossing Milo
Gulch ; and owing to the fact that it dips to the south at an angle of 45
degrees in chimbing the mountain and passing through the boundaries
of the Bunker Hill, Stemwinder, Emma, Last Chance, and part of the
Tyler, its outcrop tends much to the north, although the horizontal
strike of the vein remains the same.  In passing over the mountain on
the Tyler ground and descending its western slope, the apex bends
sharply to the south, passing through the San Carlos, Skookum and
Oanuand claims, until it crosses Deadwood Gulch,  After crossng
Desdwood Gulch on its westerly course it again ascends the mountan,
and again vends sharply to the north.  The courses of the end hines of
the various claims on this vein give a remarkable illustration of the
contlicting rights of the various properties.  Were the Stemwinder, the
Last Chance ¢~ the Tyler allowed to follow its vemn without restriction
between the parallel planes of its end lines, it would completely cut off
in the depths either of the other two properties 1n i's development.

Among the bitterly fought litigation which has already occurreg,
is that between the Last Chance and the Tyler, and there has not yet
been an absolute and final adjudication of the vein rights of these two
properties. The Supreme Court of the United States has apparently
avoided this most important question, and whatever decision has been
made has been done on other matters. Ny litigation has yet occurred
between the Stemwinder and the Last Chance directly, but a prelimin-
ary suit has been tried, involving the right to the surface ground west
of the Stemwinder and south of the Last Chance, and unless \hese pro-
perties are consolidated the issue is bound to arise sooner or later.

All of these mining locations were made’ by experienced pros-
pectors, whe were supposed to understand their business : and yet, had
they su endeavored, they could not have created greater complications
than exist on this vein. It has been suggested that the law be so
amended, that the course of the end lines of the first location on a vein
absolutely establishes the course of the end line of all mineral locations
on the same vein. Were proper exploration and development made
before the course of the end lines of the original location were finally
established, this amendment might operate well, and its passage would
undoubtedly prevent many complications.  If, however, the first loca-
tion were made as it was in this instance on the Bunker Hill and Sulli-
van, it would work a hardship on all subsequent locators, and would be
exceedingly unjust in its effect.  The Bunker Hill, Stemwinder, Emma
and Last Chance were located directly across instead of on the course
of the vemn. The result is that it is a question in what direction the
Bunker Hill will be allowed to go in its deep workings. The Stem-
winder has already anticipitated the inevitable, and long ago amended
its location, making 1ts foruter side lines its present end lines. ‘The
rights of the Emma have never been aciudicated ; and in the case of
the Last Chance, the side lines have become the end lines, and instead
of following the vein in its deep workings on the line of its dip, it is
compelled to develop more nearly along the course than the dip of the
vein, and into the territory west of its west end line.

‘T'he all-absorbing question of extralateral rights is ever present
when properties on this vein . considered. The location on the
Sullivan was rcasonably correct : in the case of the Bunker Hill it may
be difficult to say what its rights are. The course of the horizontal
strike of the wvein, as is shown by an arrow on the accompanying map,
and the course of the outcrop are quite different.  Will the Bunker
Hill be allowed to follow its vein between the side lines in a westerly
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direction to the depths, or will it be compelled to follow between the
planes of the end lines drawn in to a point where the vein cros<es the
side lines to the depths ., or will it be confined to its vertical bound-
aries ?

In the case of the Last Chance and the Tyler, in spite of the im-
mense amount of litigation already had, were the merits of the case
decided entirely on the question of estralateral rights, it would still be
ditficult to determine the respective rights of these properties.  If the
location of the Last Chance were prior to that of the Tyler, it would
be allowed to follow its vein indefinitely to the west between the planes
of its side lines.  In this case the Tyler would be eatitled to all of the
vein, the apex of which is contained within its boundaries, up to the
planc of the north side line of the Last Chance : and, leaving the ore
between the north stde line and the south side line to the Last Chauce,
it would b entitled to pick up its vein again south of the Last Chance's
south side line a.d continue indefinitely in depth until it contlict with
some better title.  If the Tyler were prior to the Last Chance in date
of location it would probably be entitled to follow its vein between the
planes of its northwesterly end line and of its southeasterly end line,
under and through the Last Chance, and so on indefinitely until it con-
flicted with some better title.  This does not take into consideration
the rights of the Republican Fraction or of any other adjoining claims,
on other questions which have arisen and which complicate the issue.
The ore bodies lying south of the Last Chance and west of the Stem-
winder, perhaps 1,000 feet beneath the surface, to whom do they be-
long? In anticipation of possible controversy surface locations have
been made on this ground, both by virtue of surface distovery and of
discovery based on ore found in the depths of the vein.

I do not pretend to express an opinion as to whom the ore in this
region belongs, but unless these two mines become one property there
is ground for controversy before a final decision is arrived at.  In short,
along the entire course of this vein, from the Sullivan to the Sierra
Nevada, there i a mass of conflicting interests and possible trouble.

This same state of affairs exists in every mining camp in the
United States In districts like l.eadville, Cripple Creek and Aspen,
many geological questions arise which create additional difficulties.
Owmng to faults, slides or other displacements, the pinching or the
crossing of veins, the fact that in some cases the true apex of the vein
may not be the highest point at which ore has been discovered, and
for numerous other reasons, many additional conditions scriously com-
plicate matters. Where the boundaries of one claim are allowed to
cross thuse of others, as in Gilpin County, Colo., Leadville, Butte and
clsewhere, still other complications arise.

At the mining convention held in Denver, Colo., during last
summer, the subject of the revision of mining laws was discussed, and
a committee was appointed to draw up new laws to be submitted to
Congress.  This proposed bill provides, amongst other things :

“That all the precious and useful metals, minerals, and ores
thereof, also the following - Petroleum, asphaltum, brea and all other
forms of hydrocarbons, monazite, bauxite, magnesite, soda, saltpeter
slates, Mexican onyx, marble and building stone, phosphates, guano,
clays, kaolin, gypsum, asbestos, sulphur, infusorial earths, nawral pig-
ments, peat, talc, mica, pyrite, corundum, emery, manganese, graphite
and chrome, in public lands of the United States, both surveyed apd
unsurveyed, are hereby declared to be free and open to exploration, and
surface and subterranean prospecting....... That any mining claim
located after the 31st day of December, 1898, shall be bounded as to
surface by straight lines, and all right to mineral contained therein shall
be confined within vertical planes, passing downward through said
boundary lines.......A mining claim may equal, but shall not exceed, a
square of 1,320 feet on the side, and the same may be in any shape, so
that its width shall not be less in any place than 330 feet, nor the aggre-

gate area exceed that of the square hercinbefore described.  All future
occupation, location, or purchase of pubhic nunerals lands, shall be
poverned by laws of Congress, to the exclusion of all locai customs and
regulations, and State or Territorial laws.”

Any qualified person may acquire title to @ mining claim by mark
ing the position of his claim by monuments on the ground, and by
posting notices thereon.  Said monuments shall consist either of firmly
set wooden stakes, not less than six inches square, and not less than
three feet above ground ; or of well-set piles of stones, not less than
four feet high, posted at cach exterior angle of the claim.  Within
ninety days after location, a lode, placer or other valuable mineral
deposit must be discovered within the claim.  Within ninety days a
locator shall file the proper maps with the U.S Surveyor-General for his
district, and shall deposit $50 in a United States depository, as an adds
tion to the appropriation for the survey of the public land, together
with proper affidavits of the locator and of two disinterested persons, as
proof of the discovery of mineral. Within five years thereafter, the
locator shall make application for a United States pateat, and shall
give proof that $500 worth of labor has been expended on each loca
tion ; and upon payment of $35 oo per acre for a lode claim, and $2.50
per acre for placer or any other form of deposit, he shall be entitled to
a patent.

Tt is proposed also that provisions be made for the establishment
of proper mineral monuments, and for trigonometrical surveys, for the
purpose of showing the relative positions of the various mining districts,
and all the claims in each district. The locator is required to make an
annual expenditure of $100 worth of work on each claim until patent
is issued ; this work to be credited to him upon the total amount
of $500 required tu be expended upon each claim prior to issue of
patent, with a credit for the first year of the $50 which was paid to the
Surveyor-General.”

The most important change in these proposed amendments is the
abolition of extra lateral rights. This would undoubtedly work a great
hardship in many cases, but would put a final stop to a large propor-
tion of the litigation now existing,

Dr. Rossiter W. Raymond is of the opinion that the requirement
of a discovery is practically a farce.  “ That all that is really-exacted is
a declaration without proof that a discovery has been made, and if this
declaration were a mistake or a lie, there is no way of correcting it after
the issuc of a patent, except the cumbersome proceeding of a direct
attack on the patent by suit to offset it. The patent cannot be collater-
ally attacked in any other proceeding. It would be much simpler and
better to let any location of mineral land be made without discovery.
Possessory ownership of it would have to be maintained by annual work
or payments, as the law might provide; permanent ownership would
have to be got by purchase. In either case, the United States would
not be damaged if there were no discovery made before the title was
granted.
scarcely be such a fool as to say to a proposing puschaser, © If this Jand
is valuable T will selt it to you for so much an acre.  If it s worthless,
or if you have not found out whether 1t is valuable or not, I will notscll
it to you at all.’ Yet that 1s what the requirement of a discovery
amounts to.”

With reference to the annual assessment work of $100, Dr. Ray-
mond says. * The assessment work now done is admitted 1n most cases
a mockery. The money, if really expended, is practically squandered
unless much more is spent than the law requires, and it might as well

The private owner of a supposed piece of nineral land would

be paid into the treasury of the government as wasted on the surface of -

the ground.”
It seems to me that if no discovery were required, even if in many

cases it be a farce, the result would be that the locations could be made .
covering extensive territory with much more ease than at present, and -
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that the development of a mining district would be materially retarded,
operating seriously against the public interest if this provision were
abandoned. If it were possible that each location could be examined
by a properly qualified officer as to the merits of his discovery, and also
as to the amount of assessment work done, much of the objections to
these provisions would disappear. I am strongly opposed to making
the appropriation of the public mineral lands more easy than it is at
present, and it is certainly not to the public interest and tends to create
a monopoly in these lands. Although I freely admit that there is much
fraud practiced in both of these matters at present, still there is a ten-
dency toward somewhat of a showing which would be entirely annulled
if all restrictions were raised. The proposed revision would allow a
locator to have a length of 5,280 feet on the vein if he chose to have a
* width of only 330 feet. I be-
lieve that a total length of 1,320 feet is sufficient and for the general
good, and I would be in favor of restricting the width to less than 1,000
feet.

This, it seems to me, would be unjust.

By this means there would be more locations made in a district
and the opportunities for prospecting would be greatly increased, and
blanketing the country with go-acre tracts would be more difficult.

. 1 have gone into the conditions existing in the United States some-
what extensively, because conditions there are the best object lesson we
can obtain of what difficulties are to be encountered in the location and
development of mines in Canada. My special object in writing this is
for the purpose of considering the state of affairs in British Columbia.

It has been said of the British Columbia legislature, that no session
is deemed complete until some additional provision or amendment is
made in the mining laws of the Province. The first Mineral Act was
passed in 1884. This Act provides: That surface ground 1,500 feet
long, by 6oo feet wide, may be located in the form a rectangular paral-
lelogram by any Free Miner. The Mineral Act of 1891 repeats this
provision, and provides : That the end lines shall be parallel, but that
the angles shall not necessarily be right angles. This Act sets forth:
That three legal posts shall be placed as nearly as possible at equal
distances from each other along the center line of the claim ; that legible
notices shall be placed on these posts, etc.; that during each year after
location $100 worth of work shall be done ; that proper affidavit shall
be made recording this work in the office of the Recorder or Gold
Commissioner, and that if work has not been done the claim shall be
forfeited ; that no Free Miner shall be entitled to hold either in his own
name, or that of another, more than one claim on the same vein, except
by purchase ; that the owner shall have the exclusive right toall surface
ground included within the boundaries of his location, and of all veins
or lodes throughout their entire depth, the top or apex of which shall
lie inside of such surface lines extending vertically downward, although
such veins or lodes may so far depart from the perpendicular in their
course downward as to extend outside the vertical side lines of such
surface location ; but his right of possession to such outside parts shall
be confined to such portions as lie between vertical planes downward
through the end lines of his location so continuing in their direction
that such planes will intersect such exterior parts of such veins or lodes.
If a location is so made that its center line crosses the vein instead of
following on its course, the locator is entitled to as much of the vein as
actually crosses the surface of the location, and the side lines become
the end lines. A location shall be deemed to have been laid crosswise
when the smallest angle made by the center line falling on the vein or
lode is greater than 45 degrees. This Act continued in force until 1892.

This Act undoubtedly follows the United States laws with but
slight changes. Instead of the locator being compelled to place posts
at the corners of his location, he places three posts along the centre
line. This, I think, does not give such complete notice to the public
as the United States custom, especially where side center posts are
required, as in Colorado.

T think this objection of indefiniteness in marking and staking is
one of the great weaknesses of all of the British Columbia laws that
have been enacted to the present time. It is very difficult at best for
anyone to trace the boundaries of a mining claim, and this is especially
The law cannot
This 1s one subject which the British
Columbia legislature has not dwelt upon sufficiently and the require-
ments of which are not severe enough.

the case when locations 1,500 feet square are made.
be too particular in this matter.

In the Rossland district the mines first located there, as the Le
Roi, War Eagle, Center Star, Iron Mask, Josie, etc., have been located
under the provisions of the Act of 18g1. There is at present litigation
between two of these properties as to their respective rights in following
the vein beyond the vertical side lines of one of the claims into the
other. In this case there are apparently two apexes and a meeting of
two veins, which somewhat complicate matters. ‘The provision for the
rights of veins running across the location is in conformity with the
decisions of the courts of the United States, providing for a 45 degree
line.

In 1892, and in subsequent years, the legislature has provided :
That locations 1,500 feet square can be made, rectangular in form and
and having no extra-lateral rights. This law much simplifies matters,
I am of
the opinion that locations 1,500 feet squarc and containing over 5o
acres of land are altogether too large, and therefcre tending to retard

the development of a mining district and not for the public good.

but it has a tendency to retard the development of a district.

In the Rossland recording district there are nearly or quite 5,000
mining locations recorded. Undoubtedly most of these were made
with the knowledge of the locator that they did not contain, so far as
he knew, mineral of value, and were made solely for the purpose of
securing ground for speculative purposes. There is no provision in any
of the British Columbia Statutes for development work at the point of
discovery. This is is a very important point to be considered. I am
of the opinion that no one should be entitled to reserve for himself a
so-acre tract of land, or any other amount, without making a showing
that the land so reserved is of sufficient value to warrant the Government
allowing him exclusive right thereto. Experienced, honest and skilled
officials should be appointed for the purpose of inspecting and passing
upon the value of all mining locations. A locator should have ample
time wherein to prove the value of his claim, say 6o or go days, but
unless it be so proven he should not have the right to monopolize and
and set aside this land from other prospectors more skilful or fortunate '
than himself. It certainly does not tend toward the expeditious and
proper development of a country.

The provisions of the various laws passed by the British Columbia
Legislature, from 1892 to the present time, require: * That two posts
shall be marked ; that a line shall be blazed between these posts ; that
proper notices shall be posted, etc.” In other words, for the purpose ot
giving notice to the public that a tract of 50 acres of land has been set
aside for his special benefit, the locator is compelled to more or less
distinctly mark a line 1,500 feet long, to erect two posts thercon, to
place a notice at the alleged point of discovery, and to record a notice
of location ; and this is the sole notice which the world has of the
boundaries of the tract so appropriated. This line may be 1,500 feet
from the extreme boundaries of his claim in one dir‘ection, and in no
case does it in any marked degree so define his claim that any other
prospector can, without extreme difficulty, and often great expensc,
ascertain its limits. This insufficiency and indefiniteness of marking
has also a tendency to put a premium upon dishonesty. It is a com-
paratively easy matter to destroy posts or to shift lines so marked.
Much trouble has already arisen from this cause. Proper monuments
should be placed at each angle and along the boundary lines of each
claim. These lines should be distinctly blazed, and as soon as possible
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If tand ivof <ufticient value that a
locator appropriates it to hines.Jf, as against the rest of the world, it is
of sufficient value to compel him to do all that is ju-t and necessary,
naut anly to maintain his own right, but to notify the world of that right.

an afficial survey houdd he made

No plea of hardship to the prospector changes the weight of this
argument, because in order to create value on his property the owner
has to undergo much expense in any ease, and the public domain is too
viluable to allow any person, from speculative or other motives, to
reserve it to himsell without showing good intent.

I think that in the two important questions of the mineral value of
the land, proper location and definition of boundities, the faw cannot
be too severe, especially when one considers that in British Columbia
no price i« set upon mineral land, and all that is done in the way of
expense is for the sole benefit of the owner.  Even were a price of so
much per acre placed upon mineral land, the necessity for these restrie-
uons for the general public good would still hold good. .

Much sympathy prevails regarding the poor prospector, and there
exists @ tendency to ad him in every possible manner to perform his
most important part as a prioneer tn the development of the wilderness.
No one can be more forward than I in rendering lnm the honor due,
We one to him more than to all others the credit of giving to the world
the vast stores of nmuneral wealth produced in Amernica No hardship s
00 severe, no region too distant or inaccessible, no danger too great, to
appal him. - Were wtnot for the prospector there would be few perma.
nent settlements i the west. The first incentive to the farmer and to
the home builder 15 created by the discovery of guld or silver by some
lone prospector, who, long befure the agneoltural, grazing or manufac-
wunng resources of a country have been considered, has eaplored its
extreme boundanies. The growth of the miming industry, resulting
directly from his discoveries, has made pussible the creation of cities,
the establishment of facturies, and the advent of the farmer, the mechanie
and the capitalist.  The hardships of the Arctic and African explorer
are small compared with what the prospector often bears without mur
iur, and usually without reward , and while I beheve that every facihty
should be given him to realize from his minceral discoveries, still, after
having made these discuveries, it is not only to his interest, but to the
interest of all, and public policy, that his rights and the nghts of the
community >hould b will defined, distinet and definitely prescribed.

Regarding annual assessment work, I go su far as to maintain that
uu one bas a night tu the eadlusive pussonion of iiing pruperty with
out cuntinuous and systanatic devdlopment, and that nu une should Lo
cnabled tu set aside tracts of mincral land for -peculative purposes, or
for any other reasoty, and provent their dovelopment , but that he should
Lo compelled cdither to lose this special right, or so develop his property
that its value will be proved within a reasonable time, or, if he is not
able or competent so to do, that another should have the privilege.

I he broad, liberal and wise policy adopted by the Britooh Coluns
bia and Duminion Governments in the facilities offered and the pro
tection given tu the miner in the pursuit of his business, cannot but
sesult in great bendfit ty the country at large, and will cause a rapid
Jdovddupment of the vast region yet unexplored, which is destined to be
one of the very greatest producers of mineral wealth of the world

Noi1k.—Much of the information contained herein has been ob
tamed from ** Lindley on Mines, " and from the repurts of miming cases
i the United States, frum which soutees iberal quotations have been
made. F. C. L.

I he expenment by Messrs. Donald Currie & Co. of a nickel-steet
boer 10 a large steamer will afford an excellent opportunity of compar-
ing the behaviour ot mickel-stel as a matenal of bulders with ordinary
steel, and the result will be watched with much interest - shipping

and engineering circles,

Mining Machinery in the Slocan.

By Howarb WEST, \.R.S.M., New Denver, B.C.

Read before the January wecting of the Nritish Columbia Assoclation of Minin,
tngincers  Disctission March meting Federated Canadian Mining Institute,)

The Slocan mining division of West Kootenay has been well and
fittingly described as a poor man’s country, which assertion does not
necessanly mdicate that a man without means can come inand develop
s ckum from the proceeds of ore obtammed direct on the surface, for
such instatices are few and far between even here ; but because
companson with other camps, the mimmum amount of working capial
s required as a rule before commensurate returns are shown, lhe
slocan of yesterday s not, however, 1dentical with that of to-day, such
rapid progress 1s the district making, and the designation which was
applhicable when the country was first opened up by no means holds
goud hterally at the present ume.  Originally the surnused extent of
the mineral belt was himited to the galena bearing argulites stretchuyg
trom Kaslo on the east to Silverton on the west, but later discovenes
have proven that this suppusition was far too restricted in its character.
Flankig the slates to the south 15 a mass of more recent granite, which
penetrates the older strata, and protrudes in places through the argil
lites, forming knobs, and occastonally basins of gramte, where denu-
dation has done its work cffectively.

This granite, at first boycotted, so to speak, by prospectors and
others, for no apparent reason beyond insane prejudice, includes
within its borders many now well known mines and prospects. The
ore-character, however, is not the same, although in places galenas
predominate as in the slates; consequently mining in the dry ore belt.
as it is termed, assumes new and somewhat different phases from that
which obtains in the Sandon district. The major portion of the
granite area has been recently severed from the Slocan proper, and in
cluded in what is now known as the Sle n City Mining Division. .\,
however, the two regions are largely operated by the same men, and
morcover present at least some points of similarity, it may be as well
for general purposes to summanze the whole as the Slocan, mour
especially in view of the fact that by reason of past association they
are indissolubly connected in the public and professional mind.

I cummenced by saying that the Slucan has been known as un
mently @ puor man’s country from its earliest discovery, and one Jf
the determining factors to this distinction, omitting for the presci
the yuestion of the proximity of high grade ores to the surface, la
been the extreme case and facility (I am referring now to the ares
covered by the sedimentaries) with which the ground could be mined
Ly 1digent prospectors themselves, with the aid frequently of mercl)
a pick and shuyel, in marked contrast to the Rossland camp, where
the country ruck is abnormally hard. Such a condition of affain
naturally, and 1n one sense fortunately, militates against the introduc
tion of heavy and eapensive machinery. This results not alcae frum
the fact of machinery being deemed superfluvus, but the conditions
tend to heep the lucators from seeking the assistance of outside capiid.
without which 1t is impossible to go to any great expense in the matter
The favorable nature of the country, however, is only one of a numbe
of advantages which this section of Kootenay possesses in commuon
with others.  The general topography and natural contour of the
ground admits of the most ecunomical exploitation and developmien:
by a system of horizontal tunnelling, consequently each opening serves
not only to remove the ore, but acts also in the capacity of an adit, s
that the necessity for introducing elaborate hoisting and pumj g’
machinery is obviated at the start. '

In these important respects Footenay is to be warmly congr.tu
lated, and it would be well for intending investors to bear this in n.ind
when considering the relative merits of other localities. l
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$pfour-drill compressor, for use when occasion demands.
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Coming to the consideration of the original subject, namely, the
machinery now in use, we will divide it roughly, for convenience, into
1. That used in breaking ground. 2. For hoisting,
3. In transportation. 4. In pre-

four classes:
pumping and ventilation purposes.
paration of the ore for the market.

1. As previously observed, the slate wherein most of the shipping
mines are found is extremely soft and easy of working, and therefore
it is not surprising to find that rock drills are in little demand ; in addi-
tion, the veins usually contain small but rich chutes of ore, and the
object is to extract these with as littl. breakage as possible. In the
granite area, where drills would be an unquestionable advantage, more
especially in driving long cross-cuts, few mines are as yet sufficiently
advanced to warrant their introduction, but doubtless in the future we
shall hear of many properties, in the working and developmert of
which they are destined to play an important part. The only instances
of the contemplated use of rock-drills in the Slocan which have come
under my notice are at the Galena Farm and the Slocan Star.  Each
of these mines is equipped with a four-drill compressor, but in the
former instance no drills have so far been connected, although the
ground is fairly hard, while at the Star they have, I understand, only
been employed intermittently, more as an experiment than anything
else.

2. Hoisting and pumping—These two are considered together,
because conditions which effect the one almost invariably effect the
other also. On account of the sloping nature of the ground which
exists at practically all the mines, neither hoisting nor pumping is
necessary. In some few instances where winzes are sunk, having ao
‘connection with the surface except at the upper end, a bucket attachec.
to an ordinary hand windlass is sufficient to cope with the water, and
also to raise the ore and waste. “True shafts are, generally speaking.
conspicuous by their absence, but may be observed at the Arlington,
Galena Farm and the Dardenelles. A boiler has been recently con-
veyed to the former, which it is proposed to use for hoisting and

‘ pumping purposes, but as yet the plant has not been fully installed.
The work at the Galena Farm, however, presents many features of
 interest, which are certainly desers 1g of more than passing mention.

Whatever may be said or tho.ght about the merits of the mine,

or the action of the promoters in floating the property with such an

" ennrmous capital, there can be no doubt that, given opportunities, the
company is prepared to operate on a libesal scale. They intend evi-

-dently to mine in the true acceptance of the word, therefure do not
hestitate as so many do about necessary preliminary expenses,  Their

"splendidly timbered double compartment shaft, now down to a depth
of 230 feet, would be hard to beat in any district, and a visit to the

-shaft house, which is unique in the Slocan as regards equipment, well
“irepays the trouble involved in making the trip. Until quite recently
‘;é%'burkets only were used in ra'sing the stuff to the surface, but the
Aimit having been reached where these could be economically em-

Zployed, a single deck cage of the usual platform type for vertical
“shafts has been installed, on which the car is raised, being held in posi-

- jtion during the operation by two houks, une of which is caught in a
l;i!oop hole on each side of the car. The cage is supported by a round

,fﬁwire rope of medium size, waich passes over a five-foot groove pulley
’3at an elevation of 42 feet above the shaft head to a drum four feet in
iameter. This latter, on which the rope is wound, is of the flat type,
aving a flange at each end. Power is imparted by means of two
ater wheels, a Pelton and a Risdon, which correspond in measvre-
ent, being each six fect across, and are both connected on the same
baft with the drum. The power house also contains a boiler and a
Water is
brought from the creek underground in an eighteen inch pipe, which

tapers to sixteen where it enters tae bulkhead, two hundred feet distant
from the shaft. Trom here it i5 conducted in nine inch pipes to where
it impinges on the wheel through inch and a half nozzles. Wuh a
head of 320 feet, 150 H.P. can be readily generated, which 1s ample,
not only for hoisting and pumping, but will suffice to run the con-
centrator when erected.

I regret that T have had no opportunity of personally visiting the
Darderelles, but I am informed that 2 Knowles pump is also in opera
tion there. The shaft exceeds two hundred feet in depth.

I inadvertently omitted to mention before this, that water raising
appliances at the Farm consist of two small force pumps, one a
Cameron and the other a Knowles, which furnish a continuous dis-
charge through a two inch pipe. It is probable, however, that
machinery of greater capacity will be required as work progresscs.

2. Denfilation.— Natural ventilation is relied on almost exclusively,
and in the present stage of develupment where the levels mostly reach
daylight is all that can be desired.  In one instance which came under
my notice at the Enterprise mine, a small fan stationed at the foot of
an upraise is propelled by power obtained from water which is con-
ducted direct from the surface. This furnishes quite a current of aur,
and being ineapensive and extremely simple of construction, might. 1
should imagine, be copied with advantage at other mines.

3. Transportation.—The ore is hand sorted as a rule at the mouth
of each tunnel, and there being no necessity to concentrate it all at
one point on the surface, shoots are generally employed to conduct the
material from the stopes to the level helow, and very rarely is local
hoisting gear of any description required.  For clearing out the tunnels
wheelbarrows are mostly used in the initial stages, but as the workings
become more advanced, and the necessity arises, rails are put down
Sometimes these consist merely of strap wron laid flat on the runner,
but more frequently perhaps of rectangular steel rails standing on edge.
The common guage is twenty inches, to suit the waggons, which are
made of steel, and hold something less than a ton, depending on the
specific gravity of the material trammed. Some slope to the front,
and are so arranged that they can be tipped at both end and sides ;
others again are almost square in longitudinal section, the front being
designed to open on hinges, while when closed 1t 15 kept in position by
a vertical bolt. Human power only 15 used for underground transport,
and can hardly be improved upon under present conditions. To
convey the ore down the mountain side to the railway, packing on
mules backs was the primitive method ongmally employed, and 1s still
An exception was made wm the winter, when
raw-luding was permissable if the trail was m sutficiently good condi-
tion. With the construction of waggon roads to the mines this was
improved 1pon to hauling m waggons in the summer and 1n slelg.hs n
the winter.  As the mines developed and became capable of larger
«nd more regular production, a new and enlhightened era began to
dawn on the industry, which gradually burst from 1ts cloud of obscurity,
and invoked the aid of machinery in lessening the expenses mcident to
these old-fashioned methods. It 15 but natural that any develop-
ments should take place along the hine of the uullzauon of gravity, and
the arrangement which has found most general acceptance so faris the
three-rail gravity tramway, which in the eyes of mine owners would
appear to present ma-ked advantages over others, judging by the
frequency of its adoption. Those already constructed may be scen at
the following mines: The Slocan Star, Payne, Washington, Alamo and
Alpha. The arrangement differs in no particular from that ordmnanly
employed elsewhere. A wire rope, to which the cars are attached,
passes over a drum at the upper end, being supported on the ground
by wooden rollers. Switches are made at suitable mtervals for the
cars to pass, and the weight of the descending car filled with ore

used 10 some extent.
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suffices to pull up the empty on the other end, which may be loaded
up to  certain limit with materials for the mine. A brake is of course
attached to the drum above, and the speed can be regulated at will by
the operator. It is sometimes found inconvenient to have the rope
too long, and for that reason the line at the Alamo is divided into two
portions, each about 3,500 feet in length, the ore being dumped down
i shoot into the car below, at the junction of the sections.

Another method of transportation which is gaining favor, owing
to its adaption and successful operation by the Noble Five Co. at
Coady, is the bucket system or aerial ropeway. There are, as every-
hody is aware, many types of wire tramways, but the time at my dis-
posal will permit of no more than a hurried reference to the one here
mentioned. It is built on what is known as the Finlayson plan, and
vonsists of two stationary ropes, on which the bucket carriers run, and
an endless rope below directing the motion, attached to which are the
buckets themselves. The total length of the tramway is, roughly,
Mmooo feet, the supporting towers being crected at suitable ntervans,
varying of course with the nature of the ground passed over, amount-
ing, in one exceptional case, to as muach as yoo feet.  I'he usual height
of the towers is frotn 50 to 75 feet.  The buckets carry from four to six
hundred pounds weight, and are suspended at intervals of two hundred
and fifty teet.  T'he whole action is automatic, from the loading to the
unloading of the ore, the rate of speed being controlled by powerful
brakes on the drums.  When run to its full capacity, over four hundred
tons can be handled in a day of twenty-four hours, at an approximate
expense, exclusive of wear and tear, of considerably less than twenty-
five cents per ton, which contrasted with the old style is an enormous
reduction

3. Preparation of the ore for the market.—Rough sorting is carried
on underground to the extent usually of sacking the likely looking
material, and keeping it distinct from what is undeniably waste. At the
entrance to the tunnels as beforesaid ore sorters are stationed, who
effect a more complete separation by means of an operation known in
Corawall as cobbing, which consists merely of breaking the ore on a
rock bed with a smull hauwnner, which is held i the nght hand, and
picking out the valualie matenialy which in this case 1s immediately
~acked ready for shipment. Whide tus atrangement has its advantages
in a small ming, whore sutficient ure 1s not available to warrant the eree
tion of a concentrating plant, and serves to prevent what might other-
wise be absolute loss un a shipment, the tedious and wasteful nature of
the performance is at once apparent, and it is therefore natural to find
that the richer mines and thuse having large reserves of low grade ore
which it is impossible to convert into a shipping product by these
means, have either already adopted, or intend to do so at no distaat
date, some formn of mechanical concentrator.  Four such plants are now
in operation in the Slocan, namely, at the Slocan Star, Noble live,
Alamo and Washington mines, and if half those who have already an-
nounced their intentivn of >0 doing really erect concentrators, at least
six more will have to be added to the number before the end of this
year. Those above mentioned have all been designed and built by the
same man, Mr. Thomas L. Mitchell, and consequently we shall not be
surprised to find in each a degree of similanity in details of construc-
tion. Power is supplicd in each case. from a Pelton water-wheel,
although the water supply is oucasionally found insufficient, and at rare
intervals freezes, necessitating a temporary closure, At the Stara 4o
H.P. engine and builer provides against any such contingency. The
heads of water obtainable at the different works are as follows . Alamo,
224 feet, Star, 471 feet, Noble Five, 562 feet ; the Washington mea-
surement I have been unable to obtain,

The ore is delivered to the mill by means of a wire ropeway at the

Noble Five, while at cach of the others a three-rail gravity tramway is,

employed.

Bins from 150 tons capacity at the Star and Noble Five, to 1,500
at the Alamo, receive the ore, which then passes over a grizzly direct to
the crusher.  This consists of a nine by fifteen Blake (Reliance pattern)
at the Star and Noble Five, of a four by ten Blake at the Washington,
and a small Cometat the Alamo.

As it would be tedious to describe each mill in detail, I will give
a general description of that at the Star, which I recently had the
honor of inspecting thoroughly, and explain wherein the others differ.
After passing through the crusher into a receiving bin below, the ore s
supplied to two sets of coarse rolis by means of an automatic cam
feeder ; from here it is raised through an endless elevator to a revolving
screen, which separates it into four products. That passing throtygh
the smallest mesh of three .. is conveyed at once to hydraulic clas
sifiers, which effect a separation into three parts,

The material from here is sent direct to six Collum jigs, the over
flow being carried to V shaped settling vats, which supply two dotbie-
decked slime tables of the circular type, being each eighteen feet in dian-
cter.  The other three sizes from the trommals pass respectively to two
Hartz jigs. The middlings from the four coarser jigs are then put
through middling rolls, and pass again to the elevator, while those from
the other two go to fine rolls, and thence to elevator No. 2, from which
it is delivered to the classifiers. The middlings from the Collum jigs
are passed through the finest rolls, and thence to clevator No. 2 vn
their way to the classifiers again. The finished material is taken to
bins, where it is allowed to drain thoroughly before being sacked, pre-
paratory to shipment.

‘The Noble Five mill differs little in general principles from that at
the Star. ‘The one at the Washington, which gained distinction from
being the first built in the Slocan, is also of somewhat the same pattern.
At the Alamo a Comet crusher is employed in lieu of the Blake at the
others. Another difference consists in the fact that the middlings from
the jigs pass to a Huntington mill for further comminution instead of
rolls, Lake Superior classifers are used and there are four double
decked slime tables as against two in the newer mills. The introduc:
tion of Collum jigs as aunailiaries to the Hartz, 1s only to be observed in
the later pattern~  The Star and Noble Five mills have a daily capacuy
of 155 tons of crude ore fur the twenty four hours, but the other two
heing -maller, are only dusigned to put through one-third of this
amount.

One feature worthy of mention in view of recent controversy on
the subject. is that all are situated on side hills and are carefully
arranged so as to obtain the maximum assistance from gravity in tran-
sporting the ore from one operation to another.

All of the conceatrators work satisfactorily on the class of ore for
which they are intended. There is unfortunately sometimes a lament-
able though unavoidable loss of silver in the tailings, due to the fine
state of subdivision and the friable nature of the associated mincrals
particularly certain varieties of copper and antimony. At one time the
tailings from the Star were reported in the local papers to assay
up to twenty-two ounces in silver, but this was doubtless exagger-
ated, as much of the original ore is of lower grade than this. ‘The loss
of lead is trifling and the separation from zinc-blende leaves little to be
desired. The degree of perfection obtained necessarily depends largely
on economic considerations, and there seems little prospect in the near
future of effecting a more thorough saving in values than is done at
present. The zinc ip most cases would not pay for shipment even if 1t
were in sufficient quantity, and the mills could be adapted to retain it
The flouring of the grey copper and antimonial combinations can
hardly be avoided and there is a consequent loss, to recover which is
next to impossible.

In order to omit nothing of interest T wish to refer incidentally in
closing to the sluicing operations at the Wonderful and also to the use
made of small gasoline engine at one of the mines.
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Pit No. 1, Cariboo Hydraulic Mine, B.C., from a photo taken ten minutes before explosion of Bank Blast of 660
kegs of black powder, August 26th, 1897,

Photo taken five seconds after explosion of Blast, Cariboo Hydraulic Mine,



Pit No.

1, Cariboo Hydraulic Mine, from a photo taken thirty minutes bzfore explosion of blast of 660 kegs

black powder.

Photo taken thirty minutes after explosion.




. New Stamp Mill for treatment Cemented Gravels, Horsefly Mine, British Columbia.




Camp Buildings at Horsefly Hydraulic Mine, Horsefly, British Columbia.

Ten-stmnp Water Power Cement Mill, Sluices and Cut Pit No. 1, Horsefly Hydrmaulic Mine.



Ten-stamp, water-driven, Battery for treatment Cemented Gravels, Horsefly Mine, B.C.

Photo showing Housefly River (B.C. ) above the Mill, Horsefly Mine.




Interior of Main Pit at Danville, Que., operated by the Asbestos and Ashestic Co. Limited.

Factory at Danville, Que., for treatment of Asbestos and Asbestic.



Surface Works at Danville, Que., operated by the Asbestos and Asbestic Co. Limited.
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Anothier view of Surface Works at Danville, Que., operated by the Asbestos and Asbestic Co. Limited.




Mine Locomotive ** Tos & Tic ' at Danville Ashestos Mine.

Mr. Gilbert Bartholemew, Chairman.
Mr. Henry Hayman, Director.
Mr. k. H. Martin, Director.

Mr. Feodor Boas, Mau. Director.
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In the former instance as many are aware, regular sluicing opera-
tions have been carried on, with the result that a large amount of galena
in the shape of rocks and small boulders has been recovered from the
loose overlying depesit and shipped to the smelter.

At the Payne which is now by far the largest producer in the

" :Slocan, a gasolene engine is regularly employed to work a small crusher
which renders rough ore sampling comparatively easy. That engines
of this type will receive more general attention from mine owners when
the large number of wutes to which they can be put are thoroughly
anderstood, goes I think, without <aying.

I should not be doing my duty if 1 allowed this opportunity to
pass without some reference to the demands of the Slocan Lake section
-of the country. Here is found a large variety of ores the majority of
which are palpably adapted to local treatment in preference to smelting,
“The introduction of properly designed mills, the suitability of which for
the puipose having been fully established beforchand, would give a
tremendous impetus to the mining industry and largely increase the
present output. Here is an opportunity for eastern manufacturers to
.come to the front, and demonstrate beyond a doubt that these ores can
be economically handled right at the mines ; great caution is necessary
more especiall, in the details of design and cunstruction to msure suc-
-cess, but I am confident that no dithculies are of an insurmountable
nature, and I therefure respectfully submit this tor the consideration of
.all interested in the future welfare of the country, whether financially or
professionally. ’

In concluding, I hardly feel 1t incumbent upun me to apologise
for the manifuld shortcomings and pusaible errors which may have
«<crept into my aper unubserved. T have tned to avaid doubtful sate-
ments as much as pussible, but our worthy Scarctary will bear me oud
whgny T say that T have contributed this under difficulties and was only
persuaded tn make the Jffurt un the assurance that any aunor shps
would be pardoned

That the Slocan is destined to become a marnvellous producer of
the precious metals under more favorable conditions, greater even than
present returns appear to warrant, no one who has thoroughly ¢examined
the district will venture to deny.  The responsibility which devolves
upon the engineer in the matter, is manifestly proportional to the great-
ness of the industry and it therefore hehooves investors to use the
greatest care in the selection of the men who are to help build up and
<ontrol the staple industry of our western province.

Some West Kootenay Ore Bodies.
By J. €. GwiL, Slocan City, B.C.

{Read before the January meeting of the B C Association of M. E.

., cia Discussion March
meeting Federated Canadian Mining Institute,)

The object of writing this paper is to offer some observations
upon West Kootenay ore bodies in general and some in particular.
Some of the chief types of ore bodies as so far explored have been
already dealt with by officers of the Dominion and Provincial govern-
ments in their annual reports. So that there is little more to be said
abont them at present, and they will not be referred to at length.

Neither will any new and particular theories of ore genesis be
offered. Always bearing in mind that passage in Kemp on “ Ore De-
posits ”* which reads:

“ It is, however, true that among the subjects on which, human
“imagination, often superstitious, has run to wild extremes, and on
“which cranky dreamers have exercised their wits, the origin of ore
“ deposits stands out in particularly strong relief.”

The productive nature of this district is shown by these rough
values for the last five years, including 1897: $300,000; $800,000;
$2,200,000; $4,500,000; $8,300,000.

%-’éﬁist. W

The ores which produced these values are of three main classes,
The argentifcrous galenas of Slocan—Kaslo and Ainsworth primarily ;
‘I'he pyrrhotite copper gold ores of Trail Creck secondly; and the sili-
cious dry ores of gold and silver which are more especially found in
southern Slocan and Nelson divisions, but which also occur as sub-
sidiary ore bodies in every mining division of the district. ~Another
large contributor is the Silver King with its copper-silver ore; this,
however, is a somewhat unique deposit as far as productiveness is con-
cerned.

These principal ores are not confined entirely to certain areas,
but each has its own chief centre and its particular characteristics in
form and value.

In considering the galena ores one may begin with those of the
Ainsworth division as these, in 1883, were the first to cause attention.
They occur chiefly in a narrow strip of schistose rocks and slates which
run along the west shore of Kootenay Lake and extend backwards
into thae mountains from one to four miles, where they form a contact
with the great granite mass which lies between Kootenay and Slocan
lakes.

Along this narrow strip there are many rich ore bodies, both
galena and dry ores of silver. The galena itself is not of as high
grade as that of the Slocan, whilst the dry ures of pyrite, argentite
and native silver in the same \idinity are often eaceptnally nich.
These ore bodies appear to have formed usually in fissures and shatter
rones which strike most often in the same direction as the country
rock, which here runs north and south. The country rock 1s com-
posed of wide bands of green and grey schits, products of volcamc
action, and argillites and limestunes. Acruss the lake m an older
series of banided rocks very large espusures of low grade galena have
been found  Excepting that of the Blue Bell, nune of these are much
developed. Going north from Ainsworth, the productive galena bear-
ing zone recedes to the westward and 15 luefly concentrated about
the upper waters of Kaslo Creek and Carpenter Creek, near the sum-
mits of the range.

There appears to be httle doubt of the true fissure ongin of those
Slocan veins. They have fairly direct courses with a general tendency
to striking north-casterly. The vems cross the slates and limestones
and also certain sets of dykes. The walls are free, with a small
amount of gangue as a rule, and the dips are at high angles, No fault-
ing of much account has occurred since the filling of these veins.
Occasional dykes interfere. These, at times, appear to have some
effect in causing local mineralization; they cause very little displace-
ment.

The gangue matter is a true secondary deposit, derived in part
from the broken walls, and chiefly from limey and siliceous solutions,
together with a considerable amount of spathic iron and some barite.

The spathic iron and galena are at times banded, but more usually
there is a patchy mixture of all the constituents of the vein, at the same
time the galena is chiefly concentrated along one or other of the swalls.
This is especially true of the variety “steel galena ” which may often
be seen bearing the slicken-side marks of movement on the vein walls,
Such may be seen in the White Water, Idaho and Enterprise. The
best illustration of a clay seam seen in this section is at the White
Water. Here, on a well worn foot-wall of 45" dip may be seen a thin
parting of clay, then upon this a regular band or slab of dark dull steel
galena of about one foot thickness. This - clean and smooth, over
this comes a foot of stiff blue clay containing fragments of wall rock
and galena. Above this again is 2 second vein of mixed quartz,
spathic iron, and patches of a bright crystallized galena.. This brighter
galena is said to be the richest. It contains a litle grey copper and
some dense fine grained zinc blende.
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The country rock is composed here of soft ifinely laminated siates
containing very little lime.

Au analysis of such found in the Wellington, which lies near by,
gives:

$i02=49.57; MgO=3.22; Fe203=874; Al203=24.64;
Ca O=o0.47.

This mass of slate which abuts a serpentine mass immediately to
the north shows signs of a slow movement, at the present t'me, and is
full of minor faulting planes with cousiderable selvage clay.

Whilst mentioning this White Water section something may be
said of the munerous quartz bodies here met with. These ramify the
slates as small segregated strnugers and sometimes crop out in wide
bodies of a character somewhat hke those gold beanng yuartz veins of
southern Slocan, ‘These, however, have so far been found to be very
barren.  So far as explored none of the galena veins have been fol-
lowed into the gramte which bounds this area of slates, nor has any
change of country rock or ore which amounts to much been observed
in the deepest levels yet gained, none of which exceed 750 feet.

Although the galena ore bodies are, as a rule, regular, there is a
distinct localization of the valuable ore. ‘This forms shutes which fol-
low pretty much on the dip.  ‘They vary greatly in width. That of
the Payne being the widest so far found ; intermediate portions of the
vein are but poorly mineralized.

Beyond the limits of the Slocan area of slates very few veins of
wet ore are found. Those which occur, :uch as some on Ten Mile
Creek, as the Enterprise, and on Kokanee Lake, as the Molly Gibson
group, show exceptional richness and promise. These veins are of
true fissure origin. They dip at high angles, and have a gangue
matter chiefly of quartz and calcite, with the ore well collected along
In these veins there usually appears to be some richer con-
At times this is carried in the associated

the walls.

stituent than the galena.

zinc blende, and also in the cleavage planes of the galena, as argentite

or other sulphide of silver.

The much criticized Two Friends mine on Springer Creek carries

a very lugh grade of galena, more especially localized in the neighbor-

hood of an interfering mica trap dyke. Some experiments made with

this galena gave the following results, assays being all from one hand
specimen piece :—

1. Picked small cubes with a green-

ish stain or crust upon them......

. 8o mesh siftings from coarsely
crushed ore of pea size............. Ag.=298. oz.

Ag.=3335. oz.

8

3. Picked granular or wavy galena.. Ag =231. oz.
4. Picked cubes brushed and clean.. Ag.=181. oz.
5. Coarseremainder of above, which

would not go through a 40 mesh

sieve.......... eeerees seraereens Ag.=170. oz

These results seem to point to some rich interstitial matter, and
are borne out by the visible occurrence of a dark duil matter which is
adherent to some of the cube faces of the galena.

It may here be said that the chief producer of value in West
Kootenay 1s the silver-lead galena ore of Slocan—Kaslo and Ains-
worth. It1s greater than that of all the other ores combined.

While speaking of the galena ores it becomes necessary to take
into account those large deposits of the Lardeau country which has,
so far, produced very little owing to want of roads.

This distnct was visited by Mr. Carlyle during the past summer.
His report will probably be out before this paper is read, and will
anticipate the remarks made here to some extent.

This district has been in the waiting stage of mimng for several
years. A good deal of development has been done but very little
shipping.

The ore bodies, both galena and dry ores, show a considerable
conformity to the strike of the country rocks. In many cases they
follow contact lines. Certain bands of rock appear to influence the
mineralization. The strike and dip of these rocks are wonderfully
regular.  The former is north-west and the latter in crossing from the
Silver Cup to the head of Gainer Creek, some ten miles north-east
changes from 20° N.E. to 15" S.\W., the valley of the south fork of
Lardeau being between these points,

Very large bodies of clean and concentratihg galena occur on the
upper branches of the Lardeau River, and also smaller ore bodies ot
mixed galena, zinc blende and grey copper, these last being usually of
high grade, whilst much of the heavier galenas are not as high grade
as in Slocan; they are more varied in value and depend a great deal
upon the amount of grey copper present.  ‘There is also a higher gold
value than in Slocan galenas. Mr. Jamieson, late engineer of the
L. & I, R. Gold Fields Co., writes of the Alpha as being a true vein
some 43 feet wide, of quartz containing galena, having a slate fow
There is, however, a contact of
This is the

wall and serpentine hanging wall.
much greater magnitude in the matter of ore production.
great band of limestone, locally known as the « Lime Dyke,” which
cuts across the country between the upper waters of the Lardeau and
Duncan rivers,

This consists of a massive limestone which rises at times 500 fect
above the more broken down schists and pitches under them at a dip
of 15° from the vertical to the south-west, the strike being N 65" W,
Along this ¢ lime dyke” are located many of the principal groups of
claims, such as the Abbot, Black Prince, Bad Shot and Glengarry,
some of which are massive galena bodies and some high grade grev
copper and zinc ores with a well crystallized calcite gangue.

Some of these ore bodies are on one side and some on the other
of the limestone, which is a few hundred feet thick, also some follow
the contact and some dip int> and across the limestone, then forming
lenticular masses of high grade ore connected by stringers. In these
there do not appear to be free walls, the ore being cemented more or
less to the country rock. Ore bodies of like character in schists and
limestones somewhat similar occur east of Kootenay Lake.

So much has been said of the copper gold ores of this district
that little need be said here, the most accepted theory of their rature
is that of replacement of the country rock along the course of fissures.
Sometimes the mineralization appears to be concentrated about appar-
ently interfering dykes, as is the case with some galenas in this district

Here as elsewhere certain characteristic ores are much confined
to certain rocks. An analysis made upon a prevalent fine grained
grey rock found in the tunnels gives:—

Si O2=49.16; Ca O 13.60; Mg O 9.15; Fez O3=10.13;
Alz 03=16.27.

Going westwards, there are many changes in the rock, but upon
Big Sheep Creek, at the Velvet, ore bodies of the same apparent origin
occur. That is to say there is a main seam, or fissure, along which
massive ore is concentrated together with a zone of partially replaced
country rock, there being no vein filling as ordinarily understood
This ore is chiefly copper pyrites, the pyrrhotite being less evident m
this section. The soft green grey country rock containing this ore
gives on analysis :—

Si 02 62.62; Alz O3 20.26; Fez 03 5.75; Mg O 3.60.

A second series of quartz veins occurs in this section, they appear
to cut some of the more basic deposits.

Concerning the third class of silicious dry ores these have been
studied in more detail than the foregoing, especially those which occur
in the main granite mass which lies between Kootenay and Slocan
lakes. The silicious dry ores of West Kootenay are represented very
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widely. So far, they have not been mined to any great extent, and
many expensive experiments have somewhat discouraged investment;
when they are properly understood they will become an important
factor as producers. Amongst such ore bodies are the O. K., Fern,
and Poorman, the dry ores of Slocan granites, and some of the Ymir
section,

In these the values are gold and silver, some as the native metal,
and some freed by osdation, also in auriferous copper and iron
pyrites, grey copper and argentite. ‘These veins usually vary much in
width, seldom exceeding six feet. [The strike has no general tend-
ency and the dip appears to be more or less inclined, according o the
district.  There are many dipping at angles of under 45°; this low in-
clination is often attributed to a process known as * breaking over,” a
somewhat complicated arrangement, considering the nature of the
rocks in which they occur,

In these ore bodies the valuable portions are concentrated into
shutes and pockets; considerable care and experience is necessary in
order to sort out ore which will pay to ship—or $75 to $1o0 rock.
When the whole quartz body can be treated by some milling process
yet to be devised, a large field of operations will be opened up, for
the veins are very numerous in some sections,

In the section of country drained by Twelve Mile, Springer and
Lemon Creeks, there is a very pecuiiar and characteristic ore body.
This is composed of a coarsely crystallized quartz from a few inches,
and sometimes a seam only, to five feet wide. At the surface these
veins usually dip less than 40° from the horizon. No depth as yet
gained—about 100 ft.—has proved them to become more nearly
vertical.

Many small displacements have taken place along cross faulting
planes. As far as seen the ore body always leaves a continuity either

- along a fault plane, or along a seam where only a thinstreak of selvage
exists. It has been said that these are segregation veins pinching out
into solid wall rock. This also lacks confirmation,

The values are contained in pyrites, argentite, oxides of iron, and

free gold and silver. The gold value which is as 1 to g of silver

" north of Springer Creek changes to equal values along the north
slopes of I.emon Creek, and further south still, as at the Alpine, Black
Prince and Maple Leaf, the gold is chief and the silver unimportant.
Along the walis of these veins ti.. dark grey granites have been altered
serietic and kaolinized matter. At times there is a free wall and sel-
vage matter, and at times the quartz is apparently cemented to the
~granite.  As both these conditions occur on the same wall within a
: few feet of one another, it becomes rather puzzling to explain the
matter, however, on gaining depth to the undecomposed portions of
.«g'the vein the walls are much more free and definite, the ¢frozen”
“-walls being due in a great extent to a cementing of the wall rock
_j;owing to decomposition; there is not much evidence of movement
~upon the walls, The whole granite mass shows signs, under the
microscope, of great strain and crushing. At times there is a well de-
l;ééﬁned comb structure in central portions of the vein, this eavity is
%usually filled with a frangible, somewhat granular pyrites, in some cases
T:g_marcasite. The iron is rarely well crystallized, it occupies interstices
-jand is penetrated by large and well formed quartz crystals.  Argentite
Zoccurs in little wedge-like bunches fixed in the spaces between quartz
rystals, more especially within the zone of decomposition, which ex-
Below this point the gold and argentite

There is a concentration of value in the oxidized portions. It is
ot often greater than that which may be expected to result on the de-
omposition of pyrites into oxide of iron. The ore, both pyritous and

oxidized, varies very greatly in value without any visible change in
appearance. Pyrites within five feet of one another may go $3 and
$ 150 respectively.

On the oxidation of the pyrites there is a collection of the freed
gold ; it appears as visible pin points and scales which do not pass
through the sieves. Something of the same kind appears to take place
with the argentite, causing the malleable crystals to form. However,
as the mineralization of these veins varies so much it may be only a co-
incidence which makes this appear so. Concerning the many minor
ore bodies now being developed, very little has been done. There are
some very interesting associations of the richer silver ores with silicious
flint-like gangue matter; and some in connection with a system of
dykes which traverse this granite area. These will speak for them.-
selves bye and bye.

For the analysis of the country rocks I am indebted to Mr. W. S,
Johnson, who is now making some further experiments upon the dry
ores of this district.

Notes on the Albertite of New Brunswick.

By JouN RUTHERFORD, M.E., Windsor, N.S.
( Paper to be discussed at the next meetings of the Federated Canadinu Mining Institute,)

Over forty years ago, much interest was aroused over a dispute as
to the character of a mineral found in the carboniferous formation in
New Brunswick. There was also some doubt as to its relationship to
the series of rocks forming the lower division of the coal measures,

One peculiarity was its position in a considerable deposit of cal-
careo bituminous shales, which shales contained much bituminous
matter; but a still greater peculiarity was the mineral itself. Somuch
did it differ in its characteristics from ordinary bituminous or anthracite
coal, that the point in dispute, arising from a question of ownership,
was whether it was a true coal or asphaltum.

It is needless to dwell on the strong opinions expressed by able
experts on each side, in support of their respective views; the trial isa
canse celebre in the mining world, and to this day there is probably a
remnant of difference of opinion. Perhaps the latest decision is that
given by Professor Bailey and Dr. Ells, of the Geological Survey of
Canada, who, in 1886-7, reported fully on the mineral and the geolog-
ical structure of the locality in which it was found and expressed their
opinion in the following words: The albertite “is in no sense a true
coal, but rather an oxidized hydro.carbon, related to, though not iden-
tical with asphalt, and at one time existing like petroleum, in a condi-
tion of partial or complete finidity.”

The position of the albertite in the shales is another peculiarity,
which has given rise to diversity of opinion with respect to its origin,
By some it was maintained that the enclosing rocks constitute a true
bed and roof, although tilied into a nearly vertical position, and indi-
cated an original horizontal deposition, as of ordinary coal seams. By
others the space occupied by the mineral was considered to be a
fissure, caused by the elevation and general disturbance of the strata,
and subsequently filled with the albertite when in a fluid condition, It
is specially in connection with this last named supposition that the fol-
lowing description of the result of the mining operations at the Albert
mine is given. The writer visited the mine and went through the
workings when it was in fairly active operation. Later, in 1881, he
was requested to make a thorough examination of the then condition
of the mine, and to report on the expediency, or otherwise, of a
further continuance of the explorations then being made. The facts
of position were so clearly brought out by the examination, that an
adverse report was handed to the board of directors, and shortly after
all operations were brought to an end. The writer is thus in posses-
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sion of information that may be of interest to those who still hold un-
decided views on the manner of deposit.

Mention has been made of the bituminous shales in which the
albertite is embedded.  Apart from their strong impregnation with
bituminous matter, and an abundance of fossil fishes in the shales, the
evidence of great disturbance is very striking, not only in the anticlinal
form of the strata, but also in the folded structure of the beds, and the
polished slickensided appearance of the rock in many places.

Another feature to be noticed is the somewhat limited extent
superficially of the Albert shales; for, although shales of the same
character are found in other localities, some distant from the Albert
mine from five to cight miles in an .easterly direction, the exposed
extent of the shales at the mine is only about 250 acres.

The sketch map No. 1, enlarged from the map of Bailey and
Ells, shows the superficial extent of the Albert shales, and the diversity
of dips they exhibit,
east and south by the underlying conglomerate rocks, but at the west

‘The area of the shales is bounded on the north-

end they abut against a superficial termination of an extensive high
range of pre-silurian rocks.  Having thus as briefly as possible out-
lined the geological position of the mineral, some details will now be
given relative to its form as developed in the course of mining.  The
general course of the vein from end to end is N.E ; its direction is
crosswise with respect to the strike of the shales, their dip at the west
end of the mine being to the S.\V., and at the east end a little south
of east. It is almost vertical in some - arts of the mine; the genera
inc¥nation of the dip is, however, to the south. The thiciness of the
vein varied considerably throughout the entire range of t' workings,
from a few inches to eighteen feet; and these changes were of fre-
quent occurrence. The extent of the workings in an east and west
direction is about 1,000 yards; the lowest level is at a depth of 1382
feet from the surface. Irom this level, in consequence of the thinning
out of the vein and the passing through a considerable space of barren
rock and impure coal, several exploring holes were sunk to the dip
the results of which will be given.

Plan No. z shows the actual position and shape of some of the
interruptions met with in the course of mining. It does not, of course,
show every interruption of this kind, but at the west end of the mine
two characteristic shapes will be observed, the massive form in one
case, and the peculiar isolated shape of the other, these last being ap-
parently detached fissures. The irregularities in the thickness of the
vein, and the occasional barren spaces were notable at an early period
of the mining operations, and became more frequent as the openings
were driven at greater depths. In the 980 foot level, /e, 980 feet
from the surface, the opening to the west of the west shaft passed
through a series of nips, as they were termed, meaning thereby spaces
occupied by the shales, which in a horizontal respect would represent
a succession of somewhat parallel gashes, varying in width and length,
and in some cases running to a point at each end. Even from the
surface nips have been traced to their termination at a considerable
depth. Another featwe in the lower levels was the increased extent
of impurity of the vein, caused by an admixture of shale, and the posi-
tion of the albertite in a pure state, only in what are termed pockets.

An increase in all these circumstances seemed to be so indicative
of an approaching termination of the deposit in a descending direction
that the explorations now to be described were undertaken in order to
arrive at a decision in this respect. Down to a depth of 675 feet the
yield of coal was pretty uniform; at that depth the length of the level
worked was 2,085 feet, and on that distance there were nips of barren
ground aggregating 102 feet in length, thus reducing the productive

Each foot in height, in this distance, yielded
A steady reduction in yield was found as the

ground to 1,983 feet.
28914 tons of coal.

depth worked increased, until, in the lowest level, 1,382 feet from the
surface, in a distance of 2,934 feet, two-thirds of that length was occu.
pied by nips and the yield of coal fell to 5814 tons per foot in height,
It seemed evident, therefore, that the coal was being exhausted, and in
order to test this apprehension several openings were made below the
1,382 feet level at the east end of the mine. These explorations were
openings large enough to allow a man to work in, and were sunk to
various depths over a distance of 1,200 feet in a westerly direction
from the east shaft; the result was as follows: In these holes the coal
was either cut off entirely or so reduced in size as to be unworkable,
The depth sunk varied from g5 to 210 feer.  In one hole the thickness
of the vein was reduced to g inches, in another to 6 inches, in another
to 4 inches, and in the deepest—210 feet—a thickness of coal of 2 feet
in the level fell, with variable thickness, to 12 inches and then to a
mere leader, which terminated in totally barren rock. This variation
in the thickness of the vein, which was so general, is exemplified in the
210 feet hole. ‘The thickness in the level, as stated, was 24 inches; at
36 feet down it was 42 inches, at 53 feet it averaged only g inches, at
a depth of g7 feet it increased to 24 inches, and at 113 feet it was
reduced and terminated as stated. These explorations were therefore
considered confirmatory of the exhaustion of the vein.

The indications at each extremity of the workings still further
strengthened this opinion. At the west shaft a drift was driven to the
north, from the vein in the 1,162 feet level, 700 feet. This was entirely
in hard shale and no coal was found. Westward from the end of
workable coal,in the same level, a drift was driven 400 feet, terminating
in soft shale and sandstone. At the east end an exploratory drift was
driven eastward 6oo feet from the shaft, and cross drifts to the north
and south out of it, covering a space between the extremities of over
700 feet. These also r<re in shale and sandstone, and equally unsuc-
cessful in finding any coal. The accompaaying plans will, it is hoped,
aid in realizing not only the position of the vein in the shales superfic-
jally, but also the peculiar interruptions of which mention has been
made. Attention may be drawn in the first instance to the sketch map
No. 1, which shows the oblique course of the vein in relation to the
strike of the shales and the axis of their anticlinal position.

In plan No. z the section is given from the surface in order to
show at what an early stage in the operations the nips were mat with;
one of about go feet in thickness was found to extend to a vertical
depth of 8oo feet. In connection with these nips attention may also
be drawn to the parallelism of direction that prevails. Whether their
course has its starting point from the lower end of the deposit, as re-
garded in a vertical position, or if it be assumed that some had their
origination at the upper end, it is evident their bent has been imparted
by some operating force on the west side, derived in all probability
from the mass of metamorphic rocks at the west end of the shales and
against which they abut. A brief description of the mode of working
this peculiar mineral, in all respects, will be of interest. The method
pursued in opening at an additional depth was to sink a hole from the
working level—say 100 feet; out of this hole, midway between the
upper and lower levels, drifts were turned away and driven a short
distance east and west, the hole and the drifts being well timbered. A
chain was then suspended in the hole from top to bottom, and the hole
was then filled with coal. This part of the work was generally done
before the shaft was sunk to the depth at which the level was to be
driven. When the shaft level reached the hole, the chain was worked
up and down by a lever to ioosen the coal, which, when taken out, left
the hole free for an air-way and for working the mid drifts,

It may be noteworthy to add to this record of so interesting a '
mineral, that 54 cubic feet produced aton of 2,240 lbs.; thatityielded

15,000 cubic feet of 64-candle gas to the ton, and that the price ob-
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tained during the course of years the mine was in operation, ran {from
$10to $15 and $21 per ton—F18 being steadily maintained for some
time.

Before closing this memoir it will not, it is hoped, be considered
irrelevant to refer again to the very unique character of the albertite
deposit. So far as the writer has information no similar deposit is
known ; if there be any such it would be intensely interesting to know
all the circumstances of geological posiion for comparison with those
of the albertite.  "These in that locality may be summuarized as consist-
g of the position of the mineral in a considerable deposit of shales
highly impregnated with bitumen, with overlving micaceous and bitu-
minous oil-bearing sandstones, an anticlinal form of the strata of local
mtensity, with corresponding but still greater general disturbance indic-
ative of violent upward as well as lateral pressure; of the further
peculiarity of the shales, that of thewr finely laminated and perfect
stratfication, and the abundance of fossil fishes they contain.  The
fineness of deposition exhibited in the shales would certainly imply a
somewhat quiescent state during its accumulation, and it may be
further inferred that such a condition was adapted to the mode of life
of the fishes found m such abundance, and that by an elevation of the
strata they were suddenly shut off from exit to the main body of water,
and thus entombed as the successive depositions gathered over them.

That there must have been some local difference that tended to
the production of the peculiar deposit, albertite, in that detached por-
tion of the Albert shales may be fairly inferred in view of the striking
similarity and geological condition of the shales which are found at
Belliveau and  Memramcook, the localities before referred to, and the
absence therem of any deposit of albertite of a workable size.

It remains to refer to the question of origin of the albertite, and
the diversity of opinion that was, and perhaps is still, held regarding it
As intimated in the beginning of this paper, the particulars of position
in the mine and other circumstances, it was hoped, might be of servicc
m this respect.  Plan No. 2 is a vertical section of the vein from the
surface to the lowest level and the exploration openings. Looked at
in a horizontal pomt of view, the question may be asked, has it any
resemblance to a similar representation of an ordinary seam of coal?
‘Then, in a geological point of view, as shown on plan No. 1, are the
usual characteristics of conformity of deposition with the enclosing
strata present, and the general underclay of a coal floor ?

To these (uestions the writer thinks a negative answer must be
given. ‘The interruptions in the regularity of the vein, their peculiar
shape both in the massive and the fissure form, and the variable thick-
ness uf the vein, apart from a still greater diversity in the relationship
with an ordinary coal seam, seems to indicate too great a dissimilarity
to permit of the deposit being classified with ie.  The other diversity
referred to may be given in the vords of the able manager of the
mine, Mr. Byers, who in a letter to che writer says: * From my obser-
vations during twenty-five years’ experience at the Albert mines, I think
there is no doubt about the albertite having been injected into an open
Every crack and opening in the shales for
some distance from the main fissure has been filled with the fluid. 1
hav ¢ worked the albertite from eighteen (18) feet in thickness to a few
inches, and in all cases found it pure albertite, without any strings of
unpure matter like other coal, except where a piece of loose rock
had fallen 1into the fluid mass, and in these cases the rock was covered
with albertite, like a piece of rock thrown into boiling pitch.” This is
surely a strong corroboration by a thoroughly practical man of the
_geological deduction arnved at by Professor Bailey and Dr. Ells.

fissure in a very fluid state.

On the Strange Singularity of Colour in Some
Forms of Asbestos.

By Ronurt H. JonEs, .8.A., London, Eng.

tPaper to be disenissed at the next meetings of the Federated Canadan Mining Institute

When we consider the many forms of asbgstos which are known
to. exist in various parts of the world, we cannot fail to be struck with
the very small proportion of these which, up to the present time, are
found to be available for use, not only in the arts and manufactures,
but for innumerable purposes connected with industrial and every-day
life.
greatest value; others, for which no special use could at first be dis.
covered have, in the course of time, proved to be valuable for certam
specific purposes, but still by far the greater number remain, for which
no definite use can yet be found. 'These at present are regarded
chiefly as mineralogical curiosities only by those scientifically acquainted
with them. while, so far as the trade is concerned, they are left severely
alone and treated as waste.

Such as we have been able to utilize are found to be of the

These forms of asbestos are by no means the only things which,
because they are deemed to be profitless to us, are generally treated as
waste ; though, on reflection one cannot fail to see that the term is an
absolute misnomer, for the longer we live and the more knowledge we
acquire, the more certain we become that there is absolutely no single
thing in the inorganic, any more than in the organic, world, which can
rightfully be regarded as waste. The frequent use of this word only
shows the feebleness of our poor imaginings, which result from our
imperfect understanding. There is no form of matter on, in, or under
the earth, which has not been specially designed for some definite or
specific use; and if we could only once understand the purpose for
which it was created, we should see that every created thing has some
certain use, and that there is nothing in the world which can right.
fully be termed waste.

To take only an ordinary mstance; when travelling over the
world, how often does it happen that we meet with some district of so
uninviting a character, so boulderstrewn, or encumbered with large
rock masses, so wanting in verdure, so ruggedly mountainous, so wildly
precipitous as to be generally inaccessible, so much so that even the
most unreflecting of human beings will at once see that the Almighty
could never have intended it to form an agricultural or pastoral land.
Supposing any such person to be especially looking for this last, in hn
bitter disappointment, he may well be disposed to cry out that it is ai.
barren, hideously barren, hopeless and altogether waste, while in the
blindness of his ignorance, he altogether fails 1o realize that it is tu
entirely different qualifications he must look in such a land as thu,
than to pastoral beauty and agricultural capabilities.
lands often lie the great storehouses of Nature’s mineral wealth, which
she dispenses, with no niggard hand, according to the requirewents o
the world, though only too often as the fruit of untiring and unremu-
ting toil. As perhaps an altogether too familiar instance of this, we have
cnly for a moment to look to that uninviting region towards which
the hearts of men seem now to turn almost with one accord, as tv s
land of hope, according as they may be more or less afflicted with that
eternal and incurable disease, awri sacra fames, Alaska and the Klon-
dike.

And it may be hiere parenthetically mentioned, that far riche
goldfields than these await us, it may be in the near future, in Centra.
Siberia; in the neighborhood of Tomsk, Irkutsk and Krasnovitsh
But, unhappily, these lie in that heart-breaking region to which the
pitiless laws of Russia condemn so many thousands of political prison
ers to wear out their lives in hopeless misery. This particular part ¢
the country is, in fact, so rich, far bevond that of the Klondike, thz
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no man cares to waste his time in collecting the alluvial gold or wash-

ing for dust, when iie can ecasily gather a fortune by picking up the
nuggets which lie ready to his hand. In many respects, the land
resembles the Klondike. In winter many parts of it are altogether in-
accessible, and are even in summer terribly hopeless ; while it is, at
all times, cursed with the awe-inspiring and terrible complications of
the Russian mining laws, one hideous example of which came under
my personal cognizance while engaged in some extensive iron works
there, and this I may perhaps be excused for recounting, notwithstand-
ing its irrelevance, on account of its national interest.

Our manager was a fine, commanding, athletic, John Bull
Englishman, as the Russians themselves make the worst of managers.
He was much liked by the English employés, and much in favor
with the awhorities; but it happened that, one spring, about
the time of the melting of the snows, such torrents of water
came pouring down from the hills, and with such violence,
that they carried away part of areservoir embankment, swept away
several houses and caused the loss of several lives in one of the com-
pany’s villages. The manager personally was in no way to blame,
but did everything in his power to relieve and compensate the sufferers
and the survivors; yet then only he became cognizant of the fact,
that under one of those diabolical laws, which drive so many people in
pure self-defense into nihilism, every manager of an industrial works is
held to be personally responsible for every accident which may occur
in them, and in the case of loss of life is visited with condign punish-
ment.
been of assistance, also informed him that this matter had already
been considered at St. Petersburg, and he himself, as the responsible
manager, had been sentenced to five years in Siberia.  Hardly credit-
ing this, he was able by the connivance of many friends to reach the
frontier before the arrival of the warrant for his arrest. He managed
to pass the barriers and get out of the country, leaving of course, every
thing behind him. It would avail nothing to tell how, penniless and
in rags, and in hopeless misery, he contrived in time to cross Europe.
Suffice it to say, that when at last he reached his home, the sufferings
and privations he had undergone were found to have hopelessly
affected his brain and soon afterwards he died by his own act.

Leaving this digression we will now continue. It is by no means
gold alone that has so often to be looked for in such desolate and un-
inviting regions as those mentioned. Asbestos especially is not seldom
to be looked for in the most dismal and frequently untrodden parts of
the country, and asbestos prospectors are only too familiar with such
places, a sample of which anyone can see for himself as he approaches
the hungry-looking and inhospitable mountains of Coleraine and Black
Lake.

_' It has been particularly requested that in this paper I should give
some information as to the colored varieties of asbestos and especially
the blue variety which comes from the Cape of Good Hope, and is
known as the Cape blue. What may be said to be the normal color
of asbestos, which at any rate is that with which we are the most
familiar, is a snowy white when fibreized, such as is found more
especially in Thetford and Danville. Even a more beautiful fibre
than this, .is that found in the Laurentian formation, such as was
formerly worked by Mr. Circkel at Templeton, and notwithstanding
ihe fact that it is remarkably pure, on account of its entire freedom
gpm any 1:int of metallic oxide, which only too frequently so deleteri-
ly affects, by discoloring, the fibre, it is a very remarkable fact that
‘in the course of the operations at Templeton, Mr. Circkel uncovered a
“gurious vein of a blue-black color, nearly two inches in width in the
ickest portion of it. This extraordinary vein was found at a depth
[ sixty feet below the surface in serpentinous limestone of a dark

And his informant, one of the Secret Police to whom he had

bettle-green color, but how it came about that the metallic oxide
should have become voncentrated in this one particular spot and dev-
eloped in the fibre such an unusual color, no one can tell.

‘T'hen if we turn to some of the more pronounced colors exhibited
by the foreign fibres, we shall note that some shade of blue is by far
the most predominant, consequently we will commence with the dark-
blue fibres of Africa. The most important of these, which is techni-
cally called Crocidolite, a name derived from a Greek word signifying
a woof, in allusion to its fibrous structure, is found, with slight differ-
ences of texture or color, in several parts of the world and in the text
books is generally described by author:. following Dana, as being of a
“lavender-blue or leek-green color” and a silky lustre. With this
description I entirely disagree. If you will look at the sample I have
sent to your secretary and which I brought from the company’s office,
1 think you will agree with me that the color might be better described
as a Prussian blue; and the description silky I also take to be
erroncous; the fibre having no approach to the silkiness of Thetford or
Danville but being much more like wool, that stocking wool, in fact,
which mountain women seem to be always engaged in knitting. ‘This
peculiar fibre scems to occur in practically inexhaustible deposits in a
desolate mountain region bordering on the Great Orange River, in
Grigualand West, South Africa.

And this crocidolite fibre, when in the crude rocky state shewn in
the photo, has one remarkable peculiarity which I have never observed
in any other form of asbestos. If the ragged fibres be taken off,
which can be easily done, and the lump of crude then taken into the
palm of the hand, so that the thumb can be rubbed up and down, the
hard lump will take a fine polish, the polished surface, at the same
time, acquiring a much deeper tint than heretofore. This looks as if
the fibrous lump is more compact than usual, though the fibres are
just as easily separable when required for carding or spinning, which
is a peculiarity found in this Cape blue fibre alone. In places also a
a brownish tint is observable, shewing much like that brown fibrous
quartz which in the States is called on account of its tawny brilliancy,
by the name of Tiger Eye. ‘This is found also in in the same place in
large quantity. It is a beautiful ornamental stone, capable of taking
a very high polish and can be cut or engraved as clearly and finely as
a precious stone, and when polished the fibres of the asbestos are dis-
tinctly observable.

I perfectly well remember when this blue fibre was first brought
from the Cape to England by a gentleman named Harris, who at
once came to consult me about it and to ask my assistance in the
working or disposal of it. I was then struck with its enormous
comparative tensile strength, quite as much as by its singularity of
color and its peculiar texture; but, knowing ihat, at that time, little
could be done in England with any asbestiform fibre but the purest
white, and knowing also that its color, which was so evidently derived
from the protoxide of iron, would cause it to be totally disregarded by
English manufacturers, whatever intrinsic value it might be otherwise
found to possess, I was ultimately obliged to decline 10 deal with it.
Mr. Harris having tried elsewhere, found, as I had predicted, that
English manufacturers were too conservative to touch it, consequently,
he returned to the Cape and laid the matter before some of the mem-
bers of the De Beers Company, who quickly took it in hand and fur-
nished him with all the capital he required for working it. He then
once more returned to England, registered his company and set to
work to commence operations, which are still carried on with, as I am
assured, a very fair amount of success. Three of the directors of the
De Beers Company joined his board, the others being also well known
men. Most of the shares also were taken up by ship owners and
others, who were able to influence business, so that practically they
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were perfectly independent of the English market, and the company
were soon able to announce that they had succeeded in obtaining very
important contracts for boiler and steam pipe coverings in the dock-
yards of the French and Italian naviesand for the protection of a large
number of the steamers owned by the Navigazione Generale Naliana.

Let us now consider the peculiar nature of the fibre as shewn by
its chemical analysis, which is given as

Sthea, .« L 51.1
Protoxide of won.........o... 35.8
Soda. Lo 6.9
Magnesia... . 2.3
Water......oo e 39

from which 1t is perfectly evident that very little reliance can be placed
It is claimed, however, to be a remarkable
non conductor, and much stress is laid upon the fact that this famous

on it as a hire resistant.

hlue fibre can be so well opened and carded as to produce * wool of
half the specific gravity of the finest (so called) wool obtainable from
other asbestos.”

One specialty of the company consists in the manufacture of a
kind of asbestos cushion, or, as they term 1t, a mattress, which is used
as a boiler covering, and this they claim to be superior to the cement
system, for the following special reasons:~—That it can be fitted to
boilers before leaving the works, so that a perfect fit can be assured;
that it can be so fitted around the boiler as to prevent breakage; that
it proves also to be a valuable protection to the tank tops in double
hettomed vessels which, owing to the heat from the bottom of the
boiler, invariably give trouble by so quickly rusting away ; and more-
over, that it can be fitted to a cold surface, and thus avoid the neces-
sity of getting up steam, as well as the mess, dirt and consequent
inconvenience incidental to the application of ordinary cement.

In the preparation of these jackets or mattresses, the company
claims that their pure, well-carded asbestos fibre is packed dry in
asbestos cloth, which is sown around it and stitched through it at fre-
«quent intervals, in order to keep the material from shifting; whereby
it forms a mattress or jacket which can be made to any size or shape
to fit the object to be covered, and to which 1t is secured by bands of
hoop iron, or some similar means, in such a way that it can be removed
and replaced with the greatest ease. ‘The outside, when painted or
It can
be watked upon without injury and requires no protective casing. They

tarred, has a surface which will resist any amount of friction.

also weave a hollow rope, which, when filled with their pure carded
asbestos fibre, is said to be the best heat insulator extant, as also the
simplest, lightest, cheapest and most durable boiler or pipe covering
made.

Nor must we omit to mention their ¢ Blue Cape asbestos bedding.”
This they declare to be fire-proof, as well as insect and germ-proof,
rot-proof and hygetnie. Itis formed of three separate layers of material,
two of these being formed of the blue fibre, with the third of the finest
hair sandwiched between the other two; in which state this bedding is
formed into exquisitely soft, springy mattresses, pillows, etc.  Numerous
other articles of a useful and ornamental character are made out of
this fibre, but it is to be feared that its first cost will in some measure
militate against its extensive use. The works of the company are at
‘Furin, where they have a large plant and machinery.

Besides the Cape, there are several other blue fibres, one of which,
if asbestos as asserted, is of a most wonderful character. This was
some time ago sent on from the South American Republic of Bolivia.
Its special peculiarity lay in the fact that instead of having anything
fike a woolly or silky appearance, it has considerable resemblance to
hair, and therefore is more like halotrichite* than any form of asbestos.
‘T'he fibre is of a long, clear and very beautiful texture, is of consider-

—

* Ansron alum.

able textile strength and of a deliciously blue, translucent color. Tt
also capable of being easily carded, spun and woven; but unfortunately
from the time of its first introduction to this day, nothing more hi.
been heard about it. It can only be surmised that the whole thing his
been lost sight of in some of those political troubles which are so fre-
quent in these South American Republics,

Then, quite recently, another of these hair-like, translucent blue
fibres was discovered and brought over to England. ‘This was not of
quite so fine a texture as that last mentioned, but was very beautiful.
It was brought from a place called Alilonci, in the sub-district of San.
kimert, in the Austrian province of Bosnia, at a distance of about twenty
miles from the Novi station  The mine lay, as usual, in a wild, moun-
tainous part of the country, somewhat difficult of access. Tts product
is in every way remarkable and the reports of its origin not only sur.
prising, but in many respects startling, if not incredible. It was
reported on and the fibre described by one of the professors of the
Imperial and Royal School of Mines at Vienna. The report was alto.
gether of a marvellous character and the analysis, made by the director
of the same institute, at the chief office there for experiments, was even

more surprising still.  ‘This analysis reads as follows : —

Scilicic acid. ......cooviiiii i, 54.10
Argillaceous earth.................... o
Oxide of iron ............ e, 15.76
Protoxide of iron ........ ........... 7.33
Magnesia.................. e . 12.60
Lime ..... ...l S 1.4.4
5.40
0.4§
0.09
Loss by burning after deducting
carbonic acid.................... 2.81
99-9

From the chemical constituents here given, it would almost appear
as if this so-called asbestos was no form of asbestos at all. On more
careful and fuller investigation it will, in all probability, prove to be
some other asbestiform mineral like glaucophane.® At any rate, i
would seem that nothing at all like it has ever been shewn before.

At present, it has only been found in indurated muddy clay, which
is described as being a secondary deposit, washed up as the German
geologists tell us out of the primary deposits by aqueous agency; no
indication of what the nature of this primary source is has ever yet
Leen discovered.  There is nowhere any indication of pyroxene, trem-
olite, hornblende, or serpentine, such as one might naturally look for,
although the owner tells us that on one occasion, in the course of the
excavation, he came across a big stone (some kind of conglomerate, 1
should imagine, from his description), to which, he says, some wonder-
fully long fibres, worth any money, were attached. But inasmuch as
he did not preserve this wonderful stone, nor show 't to any one, |
think we can safely regard the story as altogether apochryphal,  “Lhe
soil all around is composed, say the local geologists, of strata of the
trias formation, consisting, in the first place, of Werfen strata (the oldest
strata combination of the triassic system in which sandstone forms the
principal part, but in addition to which there are also found alternate
beds of slate and lime), in the second place of black limes, the so-called
Geehenstein limes, which form the next oldest component part, and in
the third place of dolomites which follow in immediate succession to
the Geehenstein limes. Over the whole ground there is spread our a
mighty mass of diluvial mud, and it is of this that the fibre is said to
be a product; in which case it would appear that the mud or clay itself .
was the primary source. This clay, as 1t hardens in drying, wlen

« .\ blue soda hornblende, usually found with black micn,
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thrown up, forms great indurated masses, and if one of these be taken
from the heap, it has the precise appearance of dry plastic clay, and
when broken in the hands there is revealed in its interior a gloritied
bunch of blwish, translucent fibre, which (if we ignore the color) can
be likened to nothing but a tress of some lovely woman's hair.  The
texture of thisis good, the tensile strength considerable, and its spinning
and weaving qualities admirable. Then, also, a London dealer tells us
he can sell any quantity of it, and an experienced manufacturer assures
us that it would sell for £ 13 sterling per ton in the London market.

There are many other forms, both of chrysotile and crocidolite, of
a blue and blueish color found in Norway, Moldavia and other parts
of the world, but none of them are as yet of any importance. There
are also many green fibres, notably one of the curious eucalyptus green
found in Australia, so characteristic of the verdure of that country.
The only sample of this I am acquainted with is of a hard, fibrous
texture like the Cape blue, but the fibres are, hike that, easily separable
and I should think as readily capable of heing spun and woven. Aus-
tralia i> a fine asbestos country, several good white varieties being
found there and used in the different manufactories.  Great quantities
of the Laurentian fibre also occur there, some of the veins being much
larger than any to be found in the Ottawa Jdistrict of Canada, and
some portions of these are slightly stainsd with oxide in such a way as
almost tomake the nacreous veins look as though bruised.  Some other
of the Australian fibres are of a pure white and applicable to all kinds
of merchantable purposes, but a sample of brown fibre was recently
sent me from the gold district of Coolgardie, which could only be used
for grinding purposes, and this has the precise look of a stick of cinna-
mon, such as we may see in any grocer's shop window.

Mauy of the foreign brown and rusty-colored fibres are very
objectionable. One of these, of which a large quantity was recently
sent from Servia and Hungary, is stiff and harsh and irritating to the
skin on handling. Directly a piece is taken in hand for the purpose
of examination, its filaments penetrate the skin and irntate the flesh
like the sti=ging of a nettle.  They are also very troublesome to erad-
icate, as every movement of the hand will work them further and
further in.  Something similar to this occurs in Wyoming, and many
coarse, ropy looking fibres occur in the States, and these are also very
generally of rusty-looking color.

Many of the Russian fibres are of a similar color and texture to
the Servian, but none of them are of the same troublesome nature to
handle.  Recently we have had some much better fibres from that
country than formerly, and now we have specimens of a remarkably
good quality, one that will probably meet with aready sale in England,
provided it can be sent over at a reasonable price.

Calculating and Recording the Value of Ore Reserves.

By Jouxn CriNci LiTrige*

The vertical projection of a mine-workings, 1 any metalliferons deposit
of a tabular nature, may be made to show a good deal more than the bare
facts of the amount of work done and ore excavated.  We can plot contour
Tines from level to level exhibiting the number of wts of value of ore exist-
ing within any given portion of the lode’s superficies, provided we have a
sulficient detail of lode widths and assay (or mill-test ) values, obtained in
the course of driving, sinking and rising.  Since underground cost is also,
Pxinmnly, expressed in units of cost per square or lineal unit of ground

‘gpent,” value and costs can be quickly compared, and profit or loss at any
p:ilzlt can be equally plotted.  Surface cost and general c‘mrges are however
expressad per unit of weight of ore nalled, but by a simple expedient these
oogls can be distributed over the area exploited and the fora/ cost per square
uhit can be recorded in situ, Thus, to take an example, a lode of gold-quartz
1AY be stated to be worth £1. per square fathom, and 1ts total cost of work-
Mg L10 per square fathom, showing a profit of /4 per square fathom at that
point.  All these three items are ** plottable ** on thesection, and the section
may be made a permanent record of these facts.

~ _This most obvisus manner of scporting, as formerly practised in Cornwall

g elsewhere, appears to have fallen mto disuse for gold-quartz mning in

'}l;tpap(r Rritish Socicty of Mining Students,

recent times ; and the present smethods while often supplying ful” material
for calculition of lode values, do not always present the requisite detail in
such a form as to afford a concise idea of the actual value. It seems that in
the case of goldumines accuracy of conceL)tion of statement is very essential.
When, however, one comes to try to work out the actual money value of a
gold-quartz lode from the data supplied it is found to be a very loug business,
and t’xis has prompted the writer to suggest the use of a shide-scale, which
will facilitate all calculations of value, cost, profit, or loss. A simple example
will best show the method of working, and the utility of the system advo-
cated can then be judged. .

Will a two-foot lode of quartz assaying twelve pennyweights per ton
pav, if it cost £5 per square fathom to minc and 4/6 per ton to mill, the
general charges amountin;; t- another 2/- per ton?

The scale answers as follows :--

The lode is worth (as perscale)........
The lode costs: . )
(As per information) to mine... ... .48 oo
(As perscale) to mill and general expenses 1 12 6%—£6 12 6 per sq. f'm,

£6 5 opersq. f'm,

A£12 17 6 per sq. f'm,

. Profit

We can thus plot the boundaries of average grades of ore ground, and
the areas of profitable and unprofitable ground can be distinctively colored

A mine section thus becomes of additional use, for from it we can gather
not only :—

(1) How much work has been done for money expended,

(2) In what directions the excavations are extending relative to the
houndaries and to the main lines of communication above and below ground ;
but also—

(3) Where the ore is.

(4) What its value is,

t5) How far each class of ground extends.

(7} The quantity available.

(4) ‘The relative proportions in which 1t shouid be milled to strike
a fair average.

(61 What it costs per unit of lode area.

(@) What burden of development cost the lode will bear as it
stands unbroken, s.e., how far apart the levels and winzes
shonld be placed

(%) The proportioniate mining, milling .nd general charges cost
in situ,

(¢) The {)roﬁl or loss at any point,

(7) What are the future prospects as to profits,

(2) Where is the ore trending

(#) Which points should be pushed ahead.

(¢) The proportion of barren to pay ground.

(S) What should be the programme of work and scale of operations.

The modus operandi is as follows :—

A. THE SCALE,=CONSTRUCTION.t

The scale can be made in boxwood for about 5.- by any good mstrument
mrker. Suitable dimensions are 17157 x 0°25” x 15”." The gradvation can
be done b, hand with an ordnary ruting pen and Indian mk. A small metal
T square, to be bought at any tool shop, 1s required for parallel ruling. Or
anyone with a sharp knife can make a slide-scale in stout card-hoard for a
few pence, but of course this will not last so long.

T'he formula for construction is as follows :—

Sterling value per square fathom
(per ton x 0°00448.

This formula requires that 4°73 inches thickuess of quartz be accepted as
xzprcsgming 1 ton per sqnare fathom and also that t ounce of fine gold

4.246.

For a convenient unit for the construction of scales of tabular Jogarithms
of inches, pennyweights, and pounds sterling, let :—

log 10 = 1 3 tnches,

This gives a range between Lug 0.05 and Log 300 of about 1114 incl es
atdd the scale can be made to read fiom 1 inch to 6 feet, from 1 pennyweig.at
to 3 0zs., and from 1/-to £300. The assay scale is made to slide. The ad-
Justment for the Log constant 0.0448 i easily done by tnal, before commenc-
g 1o graduate the sterling scale relative to the inclyand assay scales, It is
best to prepare a table to soths of an inch representing the value of each
division before commencing to graduate,

It will be seen that the scale isonly constructed toread up toa thickness
of 6 feet. Probably few samplers would care to certify to an assay being
reliable over a greater width. 'In case of bigger lodes they would ** section-
sample ** the hanging and footwall parts, and, even in the case of small lodes.,
where there are markedly distinct lines of mineralization such a plan would
be safest.  Further it will be noticed that the scale divisions, heing logarith-
mic, are smaller for the higher numbers, hut the frequent combinations
being either big lode and low assay or small Inde and high assay, there 1s a
certain amount of compensation : atany rate the Value scale is more aceurate
for the })oorcr lode values, and it is of course in the case of the poorer lodes
that a close margin of profit must be most frequently expected. The exact
amount of profit on very rich lodes on the other hand is always more or less
uncestain on account of the violent fluctuations in assay value which 1s the
especial charactenistic of such lodes., )

One of the chief uses of the scale is that it assists calculating cost for
a given size of lode. This has already been evemplified 1t iw perhaps a
new feature to combine surface cost per ton with underground cost per sathom.
The writer believes it can be demonstrated that the fathom umt 1s more
rehable than the ton unit for purposes of calculation, as it possesses the
first requisite of a working unit, viz.:—stabilty.

; ‘\lrrivlcdlnt as g’ollox\;s - :

Set 1 awl, agains mn 'S - o { ‘e n'n
oppasite 18, dwl.g '1‘!\&-t x"";ix dicl; {:‘\kc'ul‘:\ll ‘l'):)'\’il';'l.l‘l';:(:llll‘(;l(‘.'l’:(:lrﬁp::t’-f:‘\ltll\lz;l?a f‘(l)lflj\x:iq ::(7‘2
(}lk;;l;' :;)tdb,’(w per tosi,  In this case (2 2.foot lode) the 184 dwt will be found opposite

. .} The writer hopes to be able to suppletient this with another paper lescribi
similar seale for general use m lodes of any base metal. paper describing a

mches (Quartz width \ pennyweights
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Cost per ton at surface is certainly a fairly constant figure for auy given
scale of turn over. But cost per ton underground is subject to wide fluctua-
tions, independent of the scale of output, the chief factor being the varving
size of lode.  Given equal conditions a lode carrying 1 ton per fathom re-
quires about as much work as a lode carryving 2 tons per fathom, because the
same bulk of ground has to be broken to give access to the miner. Obviously
therefore the cost per fon of quartz in the first case is double that in the
second case, whereas cost per sgware fathom will in both cases be about the
same.

Further you require to know, not only how many tons are available, but
also over how great an extent of ground they are scattered. You then know
the amount of work involved and, approximately, how long it will take.

The writer therefore thinks that the frequent plan of segregating ex-
penses under all heads in terms of average-cost-per-ton is somewhat mislead-
Ing at any rate as regards underground operations. We must always
remember that it is the underground work which absorbs the greater pro-
portion of the working capital put into an undertaking, and the practical
miner does not talk of tons wiilst he is undergronnd, hecause he measures his
work instead of weighing it. These, therefore, are the reasons for expressing
value in £ per fathom and for converting cost to the same rating. It helps
us to grasp at once whether a given size and value of lode will cover all ex-
})ens.e, Whether the square fathom unit is used in preference to the square
oot or square metre is of course immaterial. 1t simply means a suitable
alteration of the log constant It need scarcely be noted in passing that
many mines which measure their work in lineal feet still retain the square
fathem for stoping.  The formula may also be altered so that the scale can
make any constant deduction ; such as 157, loss on milling, or a 5% royalty
charge on milling results.

B. THE SECTION.—PLOTTING.

As will already have been gathered, the section can be converted into a
chart of either value, or cost, or both combined under the head of profit and
loss.  The frequency with which samples are taken in the course of a drive
does not matter, except that greater frequency should indicate greater accu-
racy. The points at which samples are taken are laid down on the section.
This is done for all rises and winzes as well as for levels. It then becomes a
simple matter to join up all points reading the same sterling value on the
scale, and what may be called contour-lines of average value are thus traced,
which will indicate the probable extent of any class of ore ground between
levels and the pitch of the ore shoots. Each mine must be catered for on its
own merits. The writer finds it usually convenient to distinguish 5 classes
of ore ground in a mine ; more than that are too confusing and the chief use
of u graphic method is to simplify things. “These five classes of ground, viz.:
barren, poor, payable, profitable, and rich, are distinctively colored on the
section when their boundaries have been drawn in the manner above de-
scribed.  The character of a mine can then be seen at a glance—where the
ore is and its extent, whether it occurs in patches, ore courses, pipes, or well
defined shoots. The chief precaution to be taken in tracing areas is to give
“ right of way ' to the poorer value in any case of doubt.

Frequemly the inability to continue a contour line on the dip of a well
defined shoot will indicate that the level beneath has lost the true leader,
and a crosscut at that point will recover the main vein. On the other hand
a value-chart indicates ina very forcible manner any gradual impoverishment
of a vein in depth and the extent of a poor zone. While frequently through
this poor zone there will be a limited pipe of good ground, Joersisting down-
wards, and indicating possibilities of improvement again in depth in a certain
direction.

The areas of different classes of ore-ground in reserve between levels can
be found with a planimeter, or can be traced through on to oil paper and cut
out and weighed in a balance. We can thus speedily find: (1) The actual
number of fathoms of ore-ground of any class in reserve and (2) the relative
quantities of other classes, so that we can determine (3) the proper propor-
portions in which each class should be milled in order to strike a fair average
throughout the mine for the duration of any given financial period. In rela-
tion to the advantages gained by this systematic way of locating stopes, the
stopes themselves are always varying in value, but, by the system of contour
lines here advocated, such changes can not unfrequently be anticipated. In
a large paying mine with say 25 development points there will be probably
from so to 75 stoping points, and it is practically impossible for any super-
vising engineer to keep track of all these points unless he has some graphic
system to fall back on. A mass of tabulated figures produces no lasting
impression, whereas a chart gives a birdseye view and can be carried in the
memory with ease.

In conclusion, the object of this paper is purposely limited to the speedy
manipulation of those figures which may result srom careful measuring and
sampling. The mcthods of sampling lodes do not come within its scope. The
writer hopes that other members will contribute their experience as to the
best methods of performing those esseiitials on which the whole fabric of
any valuation is based.

The Estimation of Gold in Ore, and Data on Dry Crushing
Experiments.”

By MR. FRANKLIN WHITE.

The following tables will show the possibility of assaying ore before
crushing with sufficient accuracy to afford very useful information. One set
of calculations refers to wet milling, one to a dry crushing test. I cannot

ive the name of the mine from which I obtained the first set, but the
figures supplied to me, and which I am at liberty to use, are sufficient for
my purpose. If we follow the usual system of taking the fine gold won to-
gether with the gold in residues (ascertained by assay) as equalling the total
gold contents of the ore milled, we have the following :—

*Paper read before the Chemical and Metallurgical Society of South Africa.

‘Average assay............

No. 1.
Fxtraciion.,
Mill yield....................... 13,095°14 ozs fine gold. ... 67°61 per cent.

Cyamde yield................... 2,655°27 ** H 13°71 o
Concentrates yield.... ... .. .... 1,138°73 ¢ “ 588 ¢
Clean-up and slags yield......... 12281 ¢ 63
Gold lett on eight plates ........ 200°00 ¢ “ roz
Total.................. 17,211°96 ** ‘e 8886 ¢

Residues, cle,

Tailings residues................ 735°858 ozs fine gold.... 3°8p per‘cent.
2°0 '

Concentrates residues. .. ......... 399000 ** v
Inslimesdam................ ... 1 0207188 “* “ 527 o
Total.................. 2,155'046 ** ¢ iyt
Accounted for.............. 17,211°96 ozs fine gold. ... 88°66 per cent.
Residues, etc............... 2,155°046 ¢ ‘ IS5 KT
19.367°006 v 99°99

Making mineral worth 9'66 dwts. per ton. The mineral was assayed before
being crushed, and the average value worked out at 10°3 dwts. per ton,
When calculations are made on this basis we have the following :—

Lxtraction,

Mill yield..................... equals 637514 per cent. of the assay value.
Tailings yield........... .. ... 127868 6 . M
Concentrates yield........ ... .. “ 5518 I “ «
Clean-up, etc.................. o "595 “ I W
Goldonplates.. ............... v "9bg t o “

837464 per cent.
Residues, ete.

Concentrates at 9'52 dwts. ...

Tailings ‘o515

Slimes 8y o

1'933 per cent.
- 37867 ¢
- 47944 H

10°444 per cent.
Unaccounted for........................ 6'092 ‘¢
100°000
Here we have a lower extraction to the extent of nearly 5% per cent., and
an unaccounted for of 6 per cent.. the latter figure clearly indicating that
something is wrong. A glance at the assays of residue tailings and slimes
will, I think, show that they are too low. If the former were put at 11
dwt. and the latter at 2'5 dwts.—figures which would not discredit either
the cyanide battery manager—we should have an increase in the residue
contents of over I1,1co ozs., and the * unaccounted for ’’ would be reduced to
a very small figure. Here, then, in the second set of figures, although the
results given us do not absolutely check, we have a very clear indication of
what was wrong. When once this was realised a remedy could be applied.
In the former case, however, the manager would sleep comfortably in the
persuasion that his extraction of 88:87 per cent. was excellent.

No. 2.
Test crushing (dry) of 917 tons oxidised ore from Botha's Reef.
Charges.

N

Tons crushed............ 917.
Average assay............ 9°625 dwts.
Total gold contents... ... 441°356 ozs.

Residues,
Tons crushed. .. .........

Total gold contents. .. ... 124245 0z8.

317°I11 0zs., or 7184 per cent,
Gold Won,

374°3 0zs., equal to 290°3 ozs. fine, or 6577 per cent.
13°6 ozs. fine.

Total accounted. for............ ... 303'9 ozs. fine, or 68-g1 per cent.

Fine gold recovered worth £1,203 8s. 6d., or 26s, 3d. per ton.

The plant used was as follows: One No. I Gates crusher, three old vats
holding 45 tons each, two 3o-ton solution vats, and two zinc boxes—all
second-hand. The vats leaked at first.

Theoretical extraction........ .. ..

Bullion..............
In slags and sumps. . .

TREATMENT.

First 500 tons : solution "25 to *3 per cent. for 17 hours, then a weak wash of
‘13 per cent. in all 24 tons per vat ; final water washes 8 tons ; total time 38
hours. Remaining 417 tons (coarser stuff) : solutions ‘27 per cent. to ‘32
per cent., standing for 72 hours, circulating the solution for 24 hours ; weak
washes and water washes as before ; total time 120 hours. Lime used, about
three pounds (unslaked) per ton. Cyanide consumed (leakage included),
11°2 0zs. per ton treated. The first 500 tons gave a theoretical extraction of
66'4 per cent.; the remaining 417 tons gave 73'13 per cent., although the
ore was very coarse, owing to crusher head having worn. The ore was
stoped and sent direct to the crusher, no drying being necessary.

ANALYSIS OF THE CRUSHED ORE.

Samples from eight charges before and after cyaniding were separated into
different sizes by sieving, and the resulting quantities dried, weighed, and
assayed, giving the following results :—

Remaining on };-inch mesh 19'7 per cent. ; extraction, 56'6 per cent.
o “

3%-inch 17°37 " 6517 “
X3 %-inCll [ 19.80 X3 X 66'&) X3
Passing l-inch ‘¢ 23770 - 7760
« d-inch  * 19°00 b “ 81°00 “
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Some of the larger pieces would be 113 inches in lengdi, It is clear that if
the ore had been crushed to Eeeine’y, which would not have been i very diffi-
cult or costly proceading, i theotetical extraction of 79 per cent,, or say 76
per centactual, would have been obtained in one operation.  The experi-
ence gained in the first s00 tons gave an itcreased extraction ot 6°7 per
cent n the second 1ot, s0 1t is reasonable to assume that o secotd goo tons
would have given, i crushed L dg-inch, 82 per cent, extriction at less ex-
penditure of eyanide without amalgamation or stimes treatment. It is proo-
-able that more ovanide wits wsed than was absolintely necessary, s an
experiment it is better to have too tiueh than tos littde  Can the advocates
of wet milling show i better result with the same expenditure in plant,
work and poner? A sample of the samne class of ore, bat of better quality, so
as to give more possibility for the presence of coarse gold if it existed was
crushed to pass a Joomnesh steve, and submitted to Mr. AL F. Crosse to be
tested.  Uis report was to the effect that the ore assayed 1 dwts, o grs
fine gold per ton, the residues after five days’ treatment 22 grs. per lon—
equal to an extraction of 13 dwts. 12 g, or o51 per cent. When
caleulated by the gold obtained from the cyvanide solution, the extraction
equalled g4 & percent The free cundissolved) gold wemaining was found
to be 3 grs. per ton : therefore, no fear need be entertained that the coarse-
ness of the golid would be detrimental to successful work.  The decomposi-
tion of cyamde was equal to 1172 ozs. per ton of ore treated.  OQur president
remarked during the diseussion on “Freatment of Battery Slimes that in his
works there was a difference between the theoretical and aetual extraction,
that the pold went in many ditferent places, mostly lost round the waorks.
-No deubt there is Joss in all methods requiring handling and mechanical
treatment, but I thnk diat the chief cause of discrepaney is want of preci-
sion in the weights taken, after that, errors in assaying,  If once the gold
reaches the vats, what is dissolved should be collected by the precipitation
rocess or rentiin in the solutivns, unless there is leakage, or loss in clean-
Iy the slimes.  Either of these cases represents an actual loss, the gold 1s
neither in the sesidues nor in the bar. I our president is correct in stating
that che notable difference between actual and theoretical extsaction 1s due
to luss, then the gola in the bar or slags plus the gold in the residues does
not represent the whole of the gold originally in the tailings as received
from the slitnes separator, and Mr. Williuns' contention that it you lose 100
o73. fine gold in the zesidues, and have actually recovered goo oss. of fine
gold in the works, it is fair to say that you have an actual extraction ot go
per cent. cannot be accurate. It is an extraction of go per cent. of only part
of the gold that was in the ore at the commencement of the opemtion. 1
.am sorry not to be able to give to Mr. Williams a definite auswer as to the
cost per ton of the test crushing (dry ) made at the Village Main Reef.  The
gost of such crushing, made with make-shift machinery, would be no guide
to what could bLe done with a large and well-designed plunt,  “The first 6oo
atons crushed was alse experimental work, different meshes from 200 to 700
were used, and different strengths of solution aud duration of treatment.

.
Nevertheless, dlr. Feldtman £ as<ays, carefully made, gave a theoretical
extraction of So'2 per cent., ¢ which 61 per cent, was acconunted for, and
I believe that hml it not been for . leak 1 one of our ancient pumps that
our actual extretion would have been fully 77 per cente The renaining
oo toits, crushed to 500 mesh, which we found to be most suitable, was
evanided atter T left the Village Mam Reef, 50 1 do not know what resutlts
were obtained, but charge No. 18, the first of the second series, gave i
theoreticl extraction of 89°25 per cent., the ore assaying 31 dwts. 20 Hre.
betare, and 3 dwts, 10 grs, aiter eyamding.  Inany case ' do not consider
that what we were able to do in any way exhansted the possibilities of the
process we were testing for the first tme on a reasonable sc.le. The perfec.
tion to which cvanide treatnient has been brought here (:_ncmbcx:s of this
wociety have done a great deal towards this) the removal of financial vbsta.
cles, and the large quantities of ore of a remarkabiy even chamcter with
which we have to deal, are now clements which have to be taken mto
aceount in vur endedvoitis to perfect 1 process for extrieting e gold from
the ore,  \We huve to consider not only which may be the cheapest mechan-
jeal means of reducing the ore to a powder, but also and chiefly which iy
the method of crushing which will give us a product best suited to the sub-
sequent processes of getting ont the gold which are at our disposal at the
present aay.  cApplause, )
DIscuUsstoN,

Mr. Crosse, while thanking Mr, White for his paper, asked him i he
wonld kindl - put a postseript saying that the ore from the Village Main
Reef is pyritic. 11e was sure the paper would be read with great interest all
over the world, and he did not think he mentioned the tact that the ore was
pyritic.

Mr. White—Tne ore was pyritic, and taken from a depth of about 700
fect.  The reason we took pyritic ore was, although there is a large amount
of oxidized frec-milling ore’on the Rand, ‘t is nothing compared with the
amount of pyritic ore which will have to be treated in the future, so we pre-
ferred to makea test with pyritic ore, winch some authonties considered
untreatable by dry crushing and cyanide,

Mz, Crasse was afraid dry crushing was a subject rather Jikely to bring
out bitter feelings. He wanted particularly to ask the President and mem-
bers to keep as much as possible to the subject under discussion. It wasa
comprehensive subject that branched off into different Jlnesand aftera short
time they wou'ld probably find thuusclves discussing something towally
differsnt.” He thought it ought to be divided into two distinct lines. In his
idea, there were two divisions in dry crushing—the first was the mechanical
portion which concerned engineers, and the second the treatmert of crushed
11aterial,  As a chemist, having once found that the gold is soluble, he had
no doubt that a high extraction corld be obtamed. Regarding the mechan-
-zl part, chiemists were not competent to give an opinion.

-
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Mr. John R. Williams said : Mr. President and gemtlemen,—I much
regret that I am unable to-night to reply to Mr. White's very valuable and
interesting paper, as through i\l-hc:\lll‘x 1 was compelied 1o take 2 holiday
and a change, so have not had the pleasure of reading Mr. White's paper
until this afternoon : but there are one or two guestions I would like to ask,
and a few remarks to mwake.  In the first place, how were the ore samples
taken to arrive at the set of caleulations in table No. 22> Was the ore
weighed?  If not, how was 1t estunated ? - But, even taking these corrected
tigures, 1find Mr. White gives us eredit for an extraction of 837464 per cent |
add the shmes at 1113 per cent with an extraction of So per cent., this will
give us i total extraction of over 92 per cent., and this at a cost of under 6s.
per ton, which s accomphished at the Crown Reet G M. Co. 1 qaite fail to
see that the experiment on oxidized ore from the Botha Reef compares in
any possible way, as the ditference between the 65:gt per cent, actually
recovered is 23 per cent less than is recovered by the anll, tailings, and
shmes plant, and this 23 per cent on an ore of 10 dwts. is equal to 9s. 2d. per
ton, or 3s. less than the total cost by wet erushing : now, Mr. President and
gentlenien, i this applics to an experiment where great care, 1 may say the
preatest care, is exercised, what will be the result it ordinary practical work-
g2 Albso, Ithink most of our members present will admit that the treat-
ment of oaydized ore is quite a different proposition to the treatment of
pyritic ores.” I regret Mr. White gives no figures of cost. The fact that Mr
Crosse got an extraction of g5 percent. in his Iaboratory s really a vers tnvial
argument in favor or against any method, as unfortunately we all know that
Liboratory and practice work do not yute agree.  Another pomt as, that,
whilst I have always admitted that some ores are amenable to the dry pro-
cess, others are most emphatically not, and Iam sure that when Mr. White
cotntes to pyritic ore veven on the Bothas Reef) he will have to discard his
dry crusling plant, which, like a boy's short pants, suited the childish days
of metallurgy, but metallurgy is now a man and therefore requures man's
dress. \Whilst thanking Mr. White for the figures given ze the Village Main
Reef dry crushing experiment, in which 1 tind a theoretical extraction of
S0.2 per cent, with an actual of 64.4 per cent, Mr. \White here very nicely
adds that if the tanks had not been sutfering from my national vegetables 1
mean leaks) his exttaction would have been fully 77 per cent., which com-
pares badly with the g2 per cent above mentioned, as no assays of the ore
are given, and nocost. I am sure that all our directors and shareholders
are more than justified in still clinging to our present systemn of wet crushing,
and T am sure that the resalts obtamed at the ~ Village Main Reef,*” ** Afri-
Lander,” &e, &¢ &c . with all thar many excuses for leaks, defective
English, American and German, &c., machinery, has not convinced me that
I should be a pupil to Mr. White's doctrine, and 1 cannot help expressing
regret that Mr \White has not long ere this been aconvert a better term, 1
think, would be backshiders to ins old and trusty friend, :vafor, which he will
tind better than any other Huid, or even dry erushing, for the recovery of
cold,
® Mr Schumacher asked whether there were any sdetals published on the
results of dry erashing in the Klerksdorp dastriet.

The President --No details hive been brought before the Society.  This
afternoon 1 happened to meet Mro Wallaston, whoe lis been engaged in dry

crushing near Klerksdorp. ‘They obtained, as faras I remember, 145 6d
worth of gold per ton of ore treated, and the total costs were 12s, 6d. per ton
In the \‘uitm{ States there isa great deal of dry erushing going on—for
instance, at Mercur. 1 do not know of any combination of wet crushing and
cvaniding except at Butte.

Mr. MeNanghtan—Is pyritic ore treated in the States by cyvaniding ?

The President—The Mereur ore contains from 1o to 12 dwts. perton, and
their residues average from 24 to 3% dwts, Theore lies in hiorizontal lagers,
so that the mining is very simple.  Their total costs in some cases are as low
as 98, per ton. Most of the rock is very porous and readily treated by cva-
uide  The pyritic portion, however, contains about 1 per cent. of arsenw
and a httle won pyrites, and 1s sent to the smelter. Where the value of the
ore is low, it may be possible to make a profit by dry crushing, although
impossible by wet crushing.  Let us look at Mr. White's figures for a mo-
ment. “That portion of his residues which cemamed on a 3-inch sereen had
yviclded an extraction of only §6 per cent.; that remaining on a 3z-inch mesh
gave 65 per cent., and so on, That portion passing a J4-inch mesh gave an
extraction of 81 per cent,, which is fairly satisfactory.  Now, in Mr. Crosse's
results I see he o‘mmlcd a 95 per cent. extraction by crushing through a yoo
mesh.  Of course, when you crush sufficiently fine to pass through a g
mesh sereen, your costs begin to run up. Still, it can be done ; for instance,
at a chlorination works in Cripple Creek, Colorado, they treat about 240
tons, and the bulk of that is erushed through a 4oo-mesh screen. I do not
want to stay in any mill where such work is done. I have been there, and
Tcame away' I thmk the bulk of our best mills here obtain by wet
crushing amd subsequent cyaniding over So per cent. extraction without the
slimes treatment, and towards go per cent. with the slimes treatment  In
Mercur it is absolutely impossible to crush wet,  They bave practically un.
limited tonnage, but they have not sufficient water to crush wet.  If thev
crushed wet, and made theordinary losses thatwe make today, it wonld mean
nearly 134 tons of water lost per ton of ore crushed.

Mr. J. R. Williams—Two tons,

The President—On the Salisbury and Jubilee they estimate 1% tons. In
Mercur they cannot afford to loose more than 10 per cent. of moisture on the
weight of the ore, and that would be only about 20 gallons per ton.  That is
not the only place in the world where the same conditions prevail.  In the
deserts of Califormia, Colorido and New Mexico it would be impossible to
use the ordinary wet crushing methods.  We are now about to experiment on
crushing with cyanide solution in a 3-stamp battery, and will treat the ore
acomplete model plant.  There will be four small vats for concentrates and
twelve tatlings vats, areanged for double .reatment, and three slimes vats,
75 tonsof oreamonth, which this plant will treat, will undergo ordinary treat-
ment, exeept that we will have cyamde solution in circulation instead of water,
Tlis solution will be constantly separated from the concentrates, sands and
slimes, returned to the mill, and re-used after its gold contents have been
precipitated by the Siemens process. It you wet crush with cyanide solution
youwould not throw away any more water than you would withh dry.crushing

Mr. Schumacher—With regard to the mines that are dry-crushing in
America, what is the value of the ore? Is it free milling?  \What I want to
get atis whether you are laying down a sort of general rule that for very
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poor ore it may be worth while to dry crush, whereas forrich ore you uphold

‘the system of milling as we have it here,

‘I'he President—At present only non-pyritic ore has been treated in
America by cyanide on a large scale.  They cannot cyanide pyritic ore con-
taining arsente. .

Mr.)Sclummcher—lIns pyritic ore ever heen treated by the dry crushing

process ?
! ‘The President—I think so—in parts of New Zealand. When I was in
San Francisco, Professor Christy showed me several samples of gold ores
containing from 2 to 3 per cent. of pyrites and galena which he said could
be lrculcxh)y cyaniding after dry crushing,

Mr. Schumacher—Not in actual working?

The President—I really do not know of any place where pyritic ore is
treated on a large scale by ({ry crushing and cyaniding.

Mr. MeNaughtan—Would you give us the percentage of extraction in
Professor Chiristy’s experiments ?

The President—They are very high—over 9o per cent, in every case.

Mr. J. R. Walliams said he saw more than one well-known engineer in
tl‘x)c room, and he thought that thetr opinion of dry crushing would be valu-
able.

Mr. Drake said he saw the process worked in New Zealand, but, like the
President, he would not like to work in a dry crushing mill.  He thought
that if people there knew as much as was known on the Rand about slinies
treatntent thes wonld abandon dry crushing. In New Zealand they used
water power, aud yet they crushed dry.

Mr. J. R, Williams—Can Mr. Drake give us any figures with regard to
the cost of crushing?

Ar. Drake~—they are very high.  They crush with stamps, dry.

Mr. J. R, Williams—The cost of wet crushing on the Rand is somewhere
between 2s. and 2s. 6d.  Can you give us any ratio between the cost in New
Zealand aund here?

Mr. Dmke—1It is a difficult place to get information. Tliere is no place
in the world where you could get so much information about the costs of
working as on the Rand.

The Presicent—I is doubtful whether they know in other countries in
‘mauny instances. ( Laughter.)

Mr. J. R. Williams mentioned that a short tine ago he had two tons of
slimes sent down from Lydenburg., ‘They were crushed soas to passthrough
amesh of four holes to an inch. The shmes carried about 82 per cent of
gold. They had really started at the wrong end of the stick in havinga
tailings plant : what they wanted was a slimes plant.  Their tailings did not
average more than from 7 to 8 dwts., whereas their slimes averaged from 18
dwts. to an ounce,

Mr. Crosse—1 would like to ask Mr. Williams, supposing e had a pro-
Es‘nion put before iim of some outside reef where they only had a 20-stamp

ttery or its equnvalent, would he in that case first amalgamate the free gold
<on the plates and then separate the concentrat»s and have them treated

separately, and have a special stimes plant. In cases of that kind it may be

preferable to have a dry crushing plant.  LEven if he did not obtain as much
as by the more complicated process, the conmercial results would be better,

Mr. J. R. Williams said he was afraid there would be difficulties in the
way of dry crushing, 7The cost of amalgamation was a mere nothing—it was
merely a fraction of a penny per ton, In the case of the zo-stamp mill, he
should certainly, as a metallurgist, expect one man to look after the mill, to
drive his own cngine, to act as his own foreman, and to * boss '* his hoys,
In a Io-stamp proposition two men should work the whole installation, and
he really failed to see where the question of costscame in.  Of course, if they
had a high-salaried management, it meant a very large difference whether
they ran 20 or 200 stamps.  ‘There was more than one place in the Transvaal
where the battery manager managed the battery, cyanide works, and was
general surface manager.,

Mr. W, Fischer Wilkinson—I may mention that in Carolina, some years
ago, the dry process was tried on very pyritic gold ores, which were crushed
by Krom rolls and chlorinated. “The process may be at work now. The full
acconnt is given in the transactions of the American Institution of Mining
Eugincers.

Mr. W. H. Wood was called on to express his opinion, and promised 10
speak on a future occasion,

Mr, 1. W, Miller was sorry to say he had no practical experience on the
merits or demerits of the dry crushing process, but he thought it would be
difficult to get anything cheaper than gravitation stamps, In every process
there must be a considerable amount of wearand tear.  Notwithstanding the
great advances which had been made in metallurgy of iron and steel, it
seemed very difficult to produce a metal to reduce ore by a cheaper and more
cconomical method than by gravitation stamps.

Mr. McNaughtan said that some little time ago he made a few experi-
ntents to determine the total amount of pyrites in the Geldenhuis Estate ore.
Roughly speaking, he thought they could put down the pyrites at about 3
per cent. He then gave the results of his experiments, which showed that
the residues iu the sand vats coutained upwards of 1 per cent. of fine pyrites
which had passed the spitzlutte, and which, after the ordinary cyanide treat-
ment, stll assayed about 10 dwts. Charges such as those of spitzlutte
concentrates which leached freely gave a close cor~espondence between
theoretical and actual extraction, whereas those which leached imperfectly
showed a cousideruble discrepancy.  He considered the chief advantage of
dry crushing was for the treatment of friable ore,

Mr. W. A Caldecott said that in each case crushing must be carried
sufficiently far to render the gold accessibls to the solution during subscequent
lixiviation. In the case of many pyritic ores this would necessitate the use
of at least a goo-mesh screen, and it would be very doubtful whether the
product which passed this would be leachable in vats of 2 working depth,
To instance th: influence of fineness of crushing npon the percentage of
extraction, he mentioned thit in a company on the Rand where good extrac-
tions were obtained with a 6oo-mzsh screen, a reduction of the mesh to goo
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increased further the percentage extraction in the sand and concentrate vats
by 5 per cent.

The President said that Mr. Caldecott also had some figures on the
cyanide treatment or Sheba concentrates.

Mr. Caldecott said that in an experiment by the treatment in the ordinary
way for three weeks the extraction was only 37 per cent., but when the con-
centrates were reduced to an impalpable powder the extraction went to
upwards of go per cent.; it was only a case of the accessibility of the gold.

Mr. J. R. Williams—After a careful examination of the residue from the
cyanide tank very often—I won't say always—there is more gold contained
in the very fine pyvrites than there is in the coarse. 1 had a case in point
only last week. The mill in question had a 700-mesh, and, notwithstanding
the extraction was a good one—the ore was good—1I thought a residue of 2
dwts. was rather high. Very fine pyrites which had passed thirough a mesh
having 10,000 holes, I was very much surprised to find carried nearly 18 dwts.

‘The discussion was then adjourned, as also the discussion on Mr, W,
Fischer Wilkinson’s paper on ** The Fconomic Value of the Main Reef,"” to
the next meeting.

The President, in concluding, said : 1 am very glad to see such a large
and varied gathering of mining engineers, mine managers, battery managers,
and some of our financial men. I am pleased to see many taking an interest
in metallurgical questions. It is gradually beginning to be understood here
what an important bearing the solving of metallurgical problems have on the
profitsobtainable.  All mining men are trying to reduce costs, and we on our
part are trying 1o increase the extraction, which is working at both sides of
the question. It is a great pleasure to all of us metallurgists to have repre-
sentatives of every section of the community, whoare just as much interested
in this subject as we are, coming here and” discussing these questions with
us. (Applause.) We have just received an advance copy of the transactions
of this Society from May, 1894, to January, 1897, in book form. There will
be about 400 copies for sale here in about a month’s time, and anyone can
obtain copies from the secretary. The price has not yet been decided upon,
but will be about 10s. 6d.

The proceedings then concluded.

British Columbia Mines in 1897.%

By WM. A. CArLYLE, Provincial Mineralogist.

While the recent discovery of gold has attracted the attention of the
world to the Klondike, in the Canadian Yukon, the great interest already
aroused in the minesof British Columbia has not abated, and throughout the
Province, in nearly every district, mining men and capitalists are now assid-
uously examining mining properties. More thorough development work is
in progress, and the prospects for this new but growing industry are most

*Engineering and Mining Journal

promising. This year has not witnessed the continuance of that insane rush,
seen last yvear, to float nining companies, nor has there been the same influx
of, in many cases, inexperienced, buyers, keen to secure property to dispose
of elsewhere by the aid of startling, and, to say the least, exaggerated pros-
pectuses among an eager public, imbued with the true gumbling spirit, and
skilfully worked up to a pitch, when whatever may be offered is greedily
absorbed. Nevertheless, there has been, and is now, a large number of
influential men in the country representing ample capital, carefully studying
over mineral resources and making important purchases, with the result that
much more good work is in progress and much more will be soon begun.
Last year the prices asked for ‘ prospects,” or undeveloped claims, rose to
absurdly high figures, partly because such prices in some instances were paid,
but this year holders of such claims have had to become reasonable, although
in some parts far too high a valuation is placed on untried and unworked
claims. This feature in our mining affairs will right itself.

Lode mining made a beginning ten vedrs ago, but in reality only dates
back five vears, and the rapid progress during the past five years is most
significantly indicated in the following table from official returns, the figures
for 1897 betng partly estimated :

1887 ... .. $17.331 1891, ...l $29,607 ‘ 1895 . ... . ... $2,312.397
I8S8. ... ..., 75,000 1892, ......... 139,440 1896. . ...... 4,257,179
1889, .. ....... 47,853 l 1893 ..o ie 297,400 \ 1897........ 8,000,000
1890 ... ... 79,753 1894 ..ot 781,342

For the year 1897 the official returns of mine output have not been yet
secured, but from the customs returns of ore and matte sold and exported,
nearly all of which has gone to thesmelters or refineries in the United States,
though a growing amount is going to Swansea, the above estimate of $S,000,-
000 1s believed to be very nearly correct. To December 11th the customs
returns of ore and matte exported from West Kootenay alone amount to
#7,610,000. The total output of all the mines will rise in every probability
to $10,000,000 for 1897, showing a gratifying increase, as follows :

1890. . ...... $2,608,608 1893........ $3,538,413 1896. . ...... $7,146,420
1891, . ..., .. 3,546,702 1894........ 4,225,717 1897........ 10,000,000
1892. . ...... 3,017,971 1895. .. ..... 5,655,302

The above figures command attention, so indicative are they of the steady
yet rapid increase in the output of our mines, which have now produced over
$110,000,000, and of the fact that British Columbia is preparing to take her
place among the great mining countries of the world.

‘The above figures are not large when compared with some of the other
mining regions, but it must be remembered that only six years ago the
interior of this province was for the most part trackless ; but following the
discovery of gold and silver deposits in West Kootenay, the opening up of this
country by railroads, water-ways, roads and trails has been marvellous, and the
railroads now in progress of construction or contemplated will open up still
greater areas of mineral land now lying fallow, with the certain result that
the mining industry will receive still greater impetus and the figures of pro-
duction rise much higher. During the past few years of depression all
railroad companies have had to proceed very cautiously and to curtail the
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cwbuilding of new lines, but with the returning era of prosperity and a better
-Hmoney market these companies are prcp.lriug to extend their systems, as is
‘fexemplified in the action of the Canadian Pacific Railway Company, which
£ has now begun the construction of very important hines and branch lines i
Sthe Province that will be of the greatest service, not only in making accessible
“new districts and in reducing transport charges, but also in th : establistunent
“.of large smelting and refining enterprises within our own borders, the extent
and importance of which we can ouly now surmise,
' For a mining country this country offers nearly all that could be wished
“for, because the sapply of water, thinber, fuel, luxes, ete., 15 everywhere
- abundant, while climatically we do not sueffer from extremes i heat and
~cold, the long sununer tonths being wost favorable for prospecting, while
the winter snows do not hinder, but in fact gieatly facilitate nunnyg opera-
- tions, a8, for one instmce, the tich ores found Ligh up on many u} the
mountains can then he eosily and cheaply raw -hillcﬁ dunt the snow trals,
Cenitres of supply ate heing now establislted i waty parts and .sup{;hcs can
“be got at more reasonable figures, There are many experienced nuners
“.coming in from Montana, Calitornia, Colorado, etc., and good labor at furr
wages 15 casily obtained. o . o

A brief description of the principal mining districts is appended ;

‘The great gold-producing centre is Rossland, where splendud budies of
profitable gold-copper smelting ores are being exposed as development
advances.  Fhe condition of this camp is this year much ahead of that of
Tastvear  Underground development is hegimning to asswne very consider-

3 ahle’extent and importance, iand as this work proceeds the prospects greatly
“improve, leaving it sinply as a natter of tme, work and capital when the
production will he much greater.  Cheaper transpurt and treatment charges
Aaire heing provided and awaiting these several properties with large reserves
of good ore now blocked out are rapidly extending the opening up of these
mines In the rush of a year numberless companies with small capital
“attempted o develop other” claims, but the money being sufiicient these
companies have been forced to suspend work, and many of these properties
will vet be merged into stronger enterprises and then be more fully tested,

Although the Le Roimine, which has paid todate $675,000 in dividends,
of which £400,000 was during 1897, has been the chief shipper, the Lnnage
in 1896 of 38,000 tous, in 1897 up to December 11th, increased 10 64,000, and

- this can be further greatly increased as soon as the other properties begin
2 stoping their reserves.  The average values of Rossland ores have not been
“determined forover a4 year, but prior to that the average lead valuesof 27,000
‘-‘,tons stelted gave 1.67 oz gold, 2.5 oz silver, 2.3 per cent. copper; total
Uyvalue, $37.15 per ton § while 1,2 o tons of the Le Roi fitst-class ore gave 2 6
T2 goll, 1.83 vz sihver, 2.5 per cent. copper, or $£53.05 per ton  The cost of
L freight and treatinent varies from $9 to §14 per ton, .

s 1 quartz ores suitable for mlling much work 1s now heing done on
AQuaae veins in different parts of the Province, and the results are being

Awaited with great interest. Near Nelson two mills are now m operation,
“éand in this district several quartz ledgesare bewg exploited. In thesouthern
rapart of Yale district, as at Camp McKinney, where the Cariboo mine has
aid 8173,000, and at Fairview aud other parts, lirge quartz leads are being
-gopened up and tested, while Cayoosh Creek and Brudge River in Lallooet,
FEast Kootenay, Alberni on Vaucouver Island, the iskands and coast line of
~s#he mainlind and other parts are being busily explored. Here auriferous
Tyguartz veins have been staked off, and during the coming vear definite results
Hshould be obtained.  These districts are practically new, but mch work is
sabeing done where two years ago 1ot even prospeclors were seen.

'~

‘e discovery of rich placer diggings in the Canadian Yukon, of which
Mr. Ogilvie has given Sllcll valuable information, will beof importance to
thi> Province in that the vast region to the north of Cariboo, already famous
for its gold production in the past, the mines and Crecks of the Omienica,
Cassiar and other districts long reported to be gold-bearing, but little tested,
as means of iugress awd transport of supplies have been so difficult, now
protitise to be overrun by a wave of prospectors, who will search this northern
country as stever heforel  Many new trails and roads will be built by both
the Dominion and Provincial governments, and many parts never penetrated
before, except by fur hunters, will be examined, with results it is nnpossible
now to foretell.

In Cariboo, the rich creeks so far discovered have been worked out, ex-
cept where large capital is needed, and nuw several stroug companies are at
work on the gravels in the ancient river channels gradually being traced out,
or in the deep buried channels of the present rives, a suigle istance bem;{
the Cariboo hydranlic mine, near Quesnelle Forks, whete a very rich ai
extensive gravel deposit is being Laid bare, about §375,000 having been taken
ont in this preparatory work. Farther north new enterprises are on foot to
mine anriferous gravels there, and many crecks hitherto but stightly pros-
pected will be reached by better trdails and much more carefully explored.

I'he Slocan district in West Kootenay has during the past year shipped,
in large and small amonuts, from over fifty claims, and the production of
$2,000,000 it 1596 will be much exceeded in 1897  In 1896, 18,215 tous of
tlns rich suver-bearing lead ore from the Slocan yielded net 117.4 oz silver
per ton and 52,7 percent lead, leaving a net profit of about 75 per ton.
Customs returns show that this year 37,000 tous have been shipped of this
class of ore.  Much active work is in progress and many new properties are
bemyg developed.

At Nelson, the Silver King has been a large producer all the year of
silver-copper ore, and in the region to the south other goldssilver mines will
soon beon a paying basis, while in Ainsworth, the ‘I'rout Lake, Lardeau and
IMecillewaet districts much new work has been done, with good resuits. In
East Kootenay the two large deposits at the North Star and the St. Eugene
mines are betng developed, only anaiting the approach of the railroad now
being built, while other claims are being exploited.,

Copper is being produced from the mines at Rossland, the Silver King
at Nelson and the Van Anda on Texada Island, and in the Boundary Creek
distnct the Jarge depos ts of at present low-grade gold-bearing copper sul-
phides are being opened up, but not to that extent which will ensue if a
railroad, now being surveyed. is begun and completed.  Copper deposits on
the St. Mary's in East Kootenay, in Kamloops and on Vancouver Island are
also bemg exploted, but as vet not enough work has been done to demon-
strate their value ; but much interest has been attracted thither and many
clauns will be carefully tested, as companies have been formed for this
purpose.

On Vancouver Island the collieries are engaged supplying a very fair
demand for all coal, the high quality of which 1s atready well known, and at
Comox coal from the Union mines is being coked. and the excellent coke
shipped to smelting ceutres inlaud. In the Rocky Mountaius the vast de-
Posils of coking coal in the Crow’s Nest Puss are now being opened up on a
arge scale, as the railroad is being rapidly built, and in a short time cheap
coal and coke will be shipped to the heart of the smehting centres of the
Kootenays and also to the great smelting centres in Montana to the south,

D, K. McLaren

|
3i 24 VICTORIA SQUARE
| MONTREAL.

s

IONTREAL ROLLING MILLS COMPANY

*we VIONTREAL wa~

ALL GOODS BEAR OUR

RADE

.

Cco ¢

ORKS: LACHINE CANAL.

=  Manufacturers of Bar Iron, Steel, Wrought Iron Pipe, Cut Wite
" Nails, Horse Shoes, Lead Pipe, White Lead, Shot, &c. # ¢ «

OFFICE: 3080 NOTRE DAME ST.

DOWNER

Telephone 2672. . . .

PATTERN WORKS

89 WELLINGTON STREET WEST, TORONTO.
Patterns and Models made for Engines, Pumps and Furnaces

Agricultural amd Architectural Work and Machines of every description.

J. M. DOWNER, Proprietor
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Havraar 1IN MINts  In mining, more perhaps than in any other
industrial operations, compressed air as a motive power has been found ex-
ceptionally advantageons — Por haulage, it is rapidly supplanting the steam
locomotive, and electricity can only be said to take a second place, Mz, I,
P Tord, in his paper, read before the Anthracite Coal Operators' Assuciativn,
New York, adduced many sound reasons for giving the preference to com-
pressed air, even for long distance transmission, It is safer in fiery as well
as non-fiery mines, and materially assists ventilation by the air given out by
the exlhaust, thereby greatly reducng the nsk to hfe or property. In the
butt entries aml roums where venulation has been dithicult, and where, on
account of luw roufs, hight rails, ete,, other classes of power have not been
attempted, the compressed wir lucomouve lias been at work with very mam-
fest suceess, With clectne haulage the danger of sparking of brushes on
the motors, rupture of the cables comeying the current, and the comtacts
made in cables and switches, is very obvious.  Iven at a low voltage itas
pussible to obtain @ very severe shuck, wlille with @ boo-volt ctreutt ou a
damp floor or in water the results mght be very serious.  Uther practieal
advantages in the prucumatic systent are the moderate cost of plant and -
stallation, due to the absence of any overhead wires or obstructions, economy
of uperativn secured by dorabnlity of cunstruction, convemence and suimpheiny
of management, exceptivnally low cost of miun:enance, and the practicat
imposeihitity of overchurging.  Thore arc wlou ceanliness and quictness 1o
its working, and great flexibility, nd:l})ling it to almost any requirenents,
Steam power is, of course, the origin of comyp "essed air and eledtricity alike,
It is the cost of maintenance, depreciation, operating, repairs, ete., as a
transmitter and distributor that shonid be considered. — Air being a perfect
gas, is not subject to the losses of condensation like steam, although, of
course, rubject 1o some loss during expansion, from contraction, due to fall
in temperature. A leakage of air is less dangerous than electric leakage., In
passing through pipes air is subject to friction in the same manner as water
or any other fluid. Frictional resistances in pipes are proportional to the
density of the fluid i consequently, at equal velocities, the }riclioxml resistance
of air is enormously less than that of water. Air may be transmitted in
mains, without serious loss or fall of Yressurc‘ at ten to twenty times the
velocity practicable with water. At go b, air is 115 times lighter than water,

RICHARD PLEWMAN,
Mining Broker
Tmpertal Block, Rosslan 1, British Calwnbia,

“Agent for Foragn Comnpanies **  Accountant and Official A«
sance  Ligquidator of the QLK. AMunng Company.

Stocks~ of merit and B. C. mining propertics for sale’  Special
catalugue furnished un application.  Cotrespondence solicited,
Use Clough's & Bedford MeNel'sCodes.  Delegraphic and cable
address, Plewman, Rossland.

=2, SURVEYING, MINING ¢

AND

ENGINEERING : : :
INSTRUMENTS, :

MINING TRANSITS,

KRR
Complete Linc of Engincers
Instruments and Supplies.
Reasonable Prices.  SExD
FOR CATALOGUE. . v v v v

282 %

i & hamson ¢

AN KOTRE DAME ST,,
v MONTREAL, QUE.

P T G G P e T e e T e P P ™ O

aid frictivnal resistance at equal veloaities 1s less than 1 per cent. of thét of
water,  Tn air mains, velocties of 25 to su feet per second are allowed with.
vut serivus frictional loss,  Without going further into the companson of
phieumatic with electric or stean haunlage, 1t 1s undemable that the writer of
this paper has been able to make vut a very good case for the superionty
of compressed air,

IRON AND NICKEL ALLOVS,—Some recent experimemts in alloying
nickel with iron have resulted in the discosery of cerlin remarkable proper-
ties as regards expansion , and these have suggested the desirability of using
certain alloys for the construction of measuring instruments. Mr. Guillaue
has determined the densities and modulus of clasticity of a series of alloys of
iron with from 4 to 45 per cent. of nickel. IHe givesin the ¢ Comptes Ren-
dus ' one curious result in the case of alloys with 25 per cent. of nickel. A
rule made of this alloy and annealed at a given temperature, continues to
clongate when it is kept at a lower temperature.  He also finds that an alloy
containing 22 per cent. of nickel expands when it is heated much more than
ordinary steel, but an alloy of iron with 37 per cent. of nickel hardly expands
at all, so that the presence of an additional 15 per cent. of nickel in nickel-
iron alloys is sufficient to entirely change the nature of the metal.

DYNAMITE ...

EXPLOSIVES

Manufacturers, and Dealers in

Electric Blasting Apparatus, F use,‘l}aps, Eic,
ONTARIO POWDER WORKS

176 ONTARIO STREET

Kingston, Ont.

For Miners
Pit Sinkers
Quarrymen
Contractors

DAN'L SMITH
C. A. MACPHERSON
Proprietors.

NOW IN USE OVER
THE WORLD....

THOUSANDS

TRUA lmproved
AUTOMATIC
ORE CARS.

M’F'G CO., Denver, Col.

Tho Only Exclusive Oro Car Manufucturers in Amorica.

Pat Jan. 5, ‘9z, Aug. 2 Send for Catalogue, or Call on your Dealer for Truax Cars.

Prizes Open

SADLER & HAWORTH

MANUFACTURERS OF

OAK TANNED
LEATHER BELTING...

MONTREAL and
TORONTO.

WOODHOUSE,

gay~All may apply.

£20 prize and other prizes offered to Min.
ing, Engineering and Scientific Students.
ticulars for stamped envelope to

A. HART,

ENGLAND.

FOR SALE

A firstclass Lithographic Quarry in the Towship of
Marmora. ‘Title perfect.  Correspondence solicited.

Address: GEO. S. DAVISON,

Care Canadian Mining Review. ‘Ottawa, Canada.

to Students

Par.

VANDUZEN S35 PUM}

THE BEST 1N THE WORLD, |
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
fraesas, Rvery Pump Gaarantesd,

Near Sheffield,

E5S,
200 ¢0 12000 Gallons per Hour,
Cost $'T to FTB each. Address
GARTH & CO.,
§3610 543 Oralg8t. MONTREAL
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WANTED !

EUROPEAN AGENT, with technical and thorough
business experience, wants connection with mines
producing earths, ores, minerals, marbles, etc., for
England and Continent.

Address : London ; care Canadian Mining Review

REDDAWAY'S PATENT

Specially Adapted for Heavy Drives in Damp or
Exposed Places, in Mines, Saw Mills,
Paper and Pulp Mills, Etc.

CHEAPER, LIGHTER, MORE PLIABLE and
MORE DURABLE THAN DOUBLE LEATHER

W. A, FLEMING, Sole Agent for Canada

27 St. Francois Xavier Street, Montreal

Victoria Chambers, Ottawa.

O
~——

Chemical and
Assay Apparatus\

[ I I BN BN )
NEW ILLUSTRATED CATALOGUE JusT ISSUED, SEND FOR A CoPY.

COMPLETE ASSAY OUTFITS.

THE HAMILTON-MERRITT PROSPECTOR’S OUTFITS. .. ..
Becker’s Balances and Weights.
Battersea Crucibles and Mufiles.
Hoskins’ Gasoline Furnaces.
Kavaher’s Bohemian Glassware.
Munktell’s Swedish Filters.

8ATTERSEP.

ROUND.

Jayman, Bons & Qompany

380, 382, 384, and 386 ST. PAUL STREET,

MONTREAL.

DODGE WOOD SPLIT PULLEY CO'Y;

Manufacturers, Machinists and Engineers,

.-..TORONTO, ONT.

DODGE PATENT

SPLIT FRICTION CLUTCH

PULLEY AND CUT OFF COUPLING.

OFFICE : 74 York Street

A thoroughly reliable and perfect working Friction
Clutch. Sold under the fullest guarantee.
Thousands in use.

ALSO A FULL LINE OF POWER TRANSMISSION APPLIANCES

Complete Catalogue Mailed on Application.

000000

E. Leonard & Sons, London, Ontario

MONTREAL, QUE.

- MANUFACTURERS OF

ENGINES AND BOILERS

|-

5" Send for Quotations on any size from 3 H.P. to 250 H.P.

ST. JOHN, N.B.

IN LARGE
VARIETIES,

Send for new Catalogue mentioning this Paper.
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FOR PRICES OF

T. J. G. INJECTORS

—AND—

{ | OVERFLOW

Hamilton

Brass Mfg. Co.
Limited
259 to 265 James St. W.

HAMILTON, ONT,

TO BOILER

HADFIELD'S STEEL FOUNDRY GO. Lro.

warers o MANGANESE STEEL

Under the Hadfield System and Patents.

Tool Steel Iy e Rollers, .
Mining . . ! Pulleys, .
Drill Trolley . .
Steel "Wheels, .
Hammers
Pedestals
Shovels, . c Cuid '

: age Guides, .....
Picks, . . . =86 THIAes, ... .
: by Buffer Hoops, . ...
Wedges, . @ MANGANESE STEEL ROLLS o PS,

waoe B Mining Requisites

Steel. ... , Mining q Sy
o g HADFIELD'S STEEL FOUNDRY GO. .
FO];gingS) SHEFFIELD: ENGLAND, Lro- §tﬁe]‘, ‘_C,aStlng_Sﬁ_qf;', *
Etc., Etc. FOR CRUSHING GRANITE

Every Description.

ANTHRACITE COAL, Evc.

-

SOLE MAKERS OF HECLA WORKS:

Hadfield’'s Patent

HECLA" CHROME STEL SHOES MO DI, <-—Sheffield, England.
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BOSSED 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, Ete,

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.

I H

ONE OF OUR DESIGNS.

‘K.,

The METALLIC ROOFING CO., Limited,

COR. KING and DUFFERIN STREETS,
SOLE MANUFACTURERS. TORONTO®, ONT.

WRITE FOR CATALOGVUE
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* BOUNDARY CREEK MINING AND MILLING CO

INCORPORATED OCTOBER 21st, 1896.

CAPITAL, $1,500,000. 1,600,000 SHARES AT $1.00 PER SHARE.
700,000 Shares in the Treasury for Developme at.

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,, J.A.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.

FLAGS DENOTE ~
THE S

- A M e .
B OUNDARY CREEK MININGYE MILLING Ce %% 2. 4.

e

i

. GROUP OF 8 CLAIMS
Sansom ano Hotapaok °
G aNERLAGENTS

GREANIID GITY 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.
Attention is drawn to the large amount of stock (700,000 sharcs) 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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SHEHCOIND

INTERPOVINCIAL CONFERENCE OF

UANADIAN MINE OWNERS, MINE MANAGERS AND MINING ENGINEERS

TO BE HELD UNDER THE AUSPICES OF

THE FEDERATED CANADIAN MINING INSTITUTE

IN THE CLUB ROOM

WINDSOR HOTEL, MONTREAL
On Wednesday, Thursday and Friday, 2nd, 3rd, and 4th March, 1898.

SYLLABUS OF PAPERS.

The following among others, will contribute papers for discussion :—

Mr. HENRY S. PPooLk, M.A, A.R.S.M., General Manager, Acadia MR ROBERT HEDLEY, Metallurgist, Hall Mines Ltd., Nelson, B.C,

Coal Co., Stellarton, N.S. Mr. F. T. SNYDER, Ottawa Gold Milling and Mining Co., Keewatin.
Mr. CHARLES FERGIE, M.E., General Manager, Intercolonial Coal Mgr. H. H. PRINGLE, M. Inst. of C.E., Regina (Canada) Gold Mine,
Co., Westville, N.S. Rat Po-tage, Ont.
Mr F. H. Mason, F.C.S., Halifax. MR. J. BURLEY-SmiTH, Burley Gold Mining Co., Rat Portage, Ont.
Mr. C. A. MEissMER, General Manager, Londonderry Iron Co, Lon- Mgr. R. H. Joves, F.S.A, Mineralogist, London, Eng.
donderry, N S. MR. JouN BIRKINBINE, M.E., Philadelphia, Pa.
Mr. Joun E. HarbpmaN, S.B, M.E., Montreal. MR SPENCER Mmnvrar, Am Soc. C.E., New York.
MR. GeorcE E. Drumvonn, Canada lron Furnace Co., Montreal. Pror. A. B. WiLmorT, McMaste- University, Toronto.
Mgr. E. A. SjosTEDT, Metallurgist, Montreal. Dr. W. L. Goopwin, School of Mining, Kingston.
MR MirToN HERSEY, Ba Sc., Montreal. Mr. C. F. ANDREWs, Isaac’s Harbor. N S.
Mr. W. A. CarLYLE, M.E,, Provincial Metallurgist, to the Govern- Mg JouN RutherFORD, M.E., Ex-Inspector of Mines for Nova
ment of British Columbia, Vancouver, B.C. Scotia, Windsor.
Mr. Joun B. Homson, M.E., General Manager, Cariboo Hydraulic Dr. E. GiLpIN, Inspector of Mines for Nova Scotia, Halifax.
Gold Mining Co., Quesnelle Forks, B.C. Mgr. C. C. Hansen, M.E,, Rat Portage, Ont.
Mr. A. H. HoLpich, A.R.S.M., Nelson, B.C. Mg. LioNkL H SHirLEy, C. and M.E., Montreal, Que.
MR. Howarp WEsT, A.R.S.M., New Denver, B C. Mgr. J. T. DonaLp, M.A., Montreal.
Mr. J. C. GwiLLiM, Ba.Sc.,, M.E,, Siocan City, B.C. MR. Frang C. LoriNg, M.E, Rossland, B.C.

STUDENTS’ SESSION.

A session for the reading and discussion of Papers presented by students of Mining Engineering, in competition for the prizes
offered annually by the General Mining Association of the I'rovince of Quebec, will be held on Tuesday Evening, 1st February. Intend-
ing competitors are requested to communicate the subject of their papers to the Secretary before the 31st of December.

' ANNUAL BANQUET.
The Second Annual Dinner of the members of the Federated Institute will be held in the Windsor Hotel, Montreal, on Thursday

Evening, 3rd kebruary. His Excellency the Governor-General and other notable persons are expected to be present.

REDUCED RATES ON RAILWAYS.

By arrangement with the various companies, specially low rates will be given to members of the Federated Tnstitute and their

friends attending these meetings respecting which fuller particulars will be announced later.  For further particulars application should be
made to

GEORGE E. DRUMMOND, B. T. A, BELL,
Canada Life Bdg., Montreal, Ottawa,
PRESIDENT. SECRETARY.
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WINN & HOL

[LAND

MONTREAL <=

SOLE AGENTS IN CANADA 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.

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
Specialty.

Iron or Steel a

JOS. CRADOCK & Co.,

Wakefield, Eng.

Original Makers and Introducers of
LANG'S Patent.

The McCully|
Rock and Ore Grusher....

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:

Canaﬁ?_tl/Manufacturers of the McCully Rock Crusher

Patented in
Canada and United States.

SOLD OUT

(New Edition in Preparation)

OUR

Directory o
Canadian Mining
Companies . . .

2 2 Y % 9

Price: $4.00 Postpaid.

Canadian Mining Review
OTTAWA.

W
“€agle Parlor”

Matches « =«
“%

teeee

Smokers and Housekeepers
alike find them faultless.

Their odorless qualities make
them luxuries to use.

L I

the €. B. €ddy €o. cea.

BullealfiontrealaaToronto.
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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.

SAMUEL ROGERS, Pres.

“PEERLESS
ENGINE
CYLINDER
DYNAMO OILS

And the Finest Imported American, Cylinder, Dynamo, Engine and
Machine Oils.

Correspondence cheerfully answered.

OUR OWN

Our long experience is at your scrvice,

Granite, Electric Light and Parrafine Wax Candles.

-0-0-0-0-00

WATER WHEEL

ADAPTED TO ALL HEADS FROM

3 FEET TO 2000 FEET.

uirement of Water Power Plants. We guarantee satisfaction.
B Pamplilet, state Head, and write Sfull particulars,

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

Our expericnce of 33 years building Water Wheels cnables us to suit every re-
Send for

= = el

P
(THe B.GREENING WIRE CO..1.

PERFORATED METALS.

e ‘». ..0.0...J

HAMILTON, ONTARIO.
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Mine JEFFREY...

Locomotives Locomotives, Screens
Coal Cutters, Drills
Tipples, Elevators, are
LEADERS

Send for
Catalogue

THE JEFFREY MEG. C0.

Columbus, O.

D@

@ VAL VA VAT DA DA VAV VAT VA

Canada Atlantic Ry.
THE SHOR]MITE ROUTE

BETWEEN

Ottawa and Montreal.

TRAINS DAILY

6 And Sunday Train Both Directions 6

EXCEPT SUNDAY

PULLMAN BUFFET PARLOR CARS

Close Connections at Montreal with Trains for

(Juebec, Halifax, Portland

And all Points EAST and SOUTH.

FAST ‘THROUGH

Ottawa, New York and Boston

And all NEW ENGLAND POINTS.

SERVICE BETWEEN

Through Sleepers between Ottawa and New York.

Baggage checked to all points and passed by custems in transit.
For 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,

s _Roller Chains, Steel Drag,
i Steel Cable and Special Chains

——FOR—

ELEVATING
»CONVEYING
MACHINERY

FOR IANDLING MATER1AL OF ALL KINDS

POWER TRANSMISSION
MACHIHERY,

Oty Sredn o

LR ST
¢SS lovls

SR T

N Wz Cinic

g cocons, Y
THE JEFFREY MFG. CO. 163 Washington st
| - Columbus, Chio. o g

—
Send for Catalogue.

It Pays to Advertise

In the

Ganadian Mining Review
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SCHOOL or MINING,

KINGSTON, ONTARIO.

The Following Courses are offered —a
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I1—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.

Sz A7 57 s S A

WRELS

3—Post-Graduate Course for the Degree of

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

]

88

88
L2 S RS

1% 4—Prospectors’ Course.

3; The School offers to Mine Foremen, Assayers, Prospectors and

; Mining Men generally, Special Courses of Instruction beginning
i January 4th, 1898, and continuing eight weeks. K
‘31: 5—Extramural Classes for Prospectors and Mining Men. ZC
. Lecturers are sent to Mining Centres to conduct " Classes in <{|
g Elementary Chemistry, Mineralogy and Geology as applied to the &
b discovery and winning of valuable minerals. &
3

The School is provided with well equipped Laboratories for the study of Chemical Analysis, Assaying, Blowpiping,
Mineralogy, Petrography and Drawing. In the Mining Laboratory the operations of Crushing, Amalgamating, Concentrat-
ing, Chlorinating, Cyaniding, etc., can be studied on a large scale.

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO —ut>

WM. MASON, Bursar,

SCHOOL OF MINING, KINGSTON, ONTARIO.



THE SNOW STEAM PUMP WORKS,

MANUFACTURERS OF

Steam Pumps, Pumpmg Englnes and hydraulic Machinery

General Agents for Canada DRUMMOND, McCALL & CO., Montreal. :
Local Agent F. R. MENDENHOALL, Rossland, B. C.

Pumps Kept in Stock at Montreal and Rossland.

MONTREAL...
PIPE FOUNDRY CO.

LIMITED.
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MANUFACTURERS ,OF ...

CAST IRON
WATER AND GAS

OFFICES :

Canapa Lire BuiLbiNg
MONTREAL.

WORKS: LACHINE, QUE.

PRICES ON APPLICATION.

The Montreal Car Wheel Co.
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... CHILLED ...

LACHINE, CANADA LIFE

WHEELS ™~

For Railroad, Electric Car, Street Railway and
Lumber Truck Service, Etc.

THOMAS J. DRUMMOND, General Manager.

MoONTREAL.

CANADA IRON FURNACE CO. Limited

AAAAAAAA

Brand
“C.I. F.,
Three Rivers.
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. GHARGOAL PIG [RON

ALSO MAKERS OF PRESSED AND REPRESSED BRICKS. |

Canada Life Building
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MONTIRIEAIL..

GEO. E. DRUMMOND, Managing Director and Treasurer.



" The Dominion Wire Rope Co. Ltd

~MONTREAL. —®
MANUFACTURERS OF .

“LANG’S ” PATENT WIRE ROPES FOR GOLLIERY 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

lS P Ol‘table no BrickworkstotLeaves our Shop

mounted on skids ready for use.

Some tests show a saving of 30 per

[T O S ..c5 Fuel .o o s o,

We guarantee at least 10 per cent.

ROBB ENGINEERING COMPANY, Ltd. AMHERST, NOVA SCOTIA.

FRASER & CHALMERS M|N|ﬁ‘é“‘|‘\i|’ifé"|i|‘i’i\|ERv

CHICAGOD, ILL., U.S.A,, axD Lowpon, Ene,

THE GENUINE , W ; /// STAMP BATTERIES
FRUE VANNER L / HOISTING ENGINES

Superior to all other Con- iﬂf“ i
4. SMELTING AND -

centrators, and used by L —
the most important min- k .

ing companies in America L n | ‘ RUAST'NG FURNAGES.
The Otto b% CYANIDE AND
Aerial Tramway_ B’ ,, - GHLORINATION MILLS.
Fving.the bost catrere. >

tion. . . . £ Write us for Catalogues

><> @Dgt il and estimates on any des-

. . . i cription of mining plant
Riedler Pumping Engines | required.

AND

Air Gompressors.
Sederholm Boilers. . . .
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FRASER & GHALMERS
CHICAGO, ILL., U.S.A.




