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Rock Drilling and Air Compressing

FOR TUNNELS, QUARRIES, MINES, RAILROADS,
And wherever Rock is to be Drilled and Blasted. CEi0 Send for new Catalogue of 1889.

RAND DRILL 00., - 23 PARK PLACE, NEW YORK, U.S.A.
MILLER BROS. & TOMS,jMANUFACTtTRERS OF

Steam lok] Drille
Manufacture Mining, Blasting, Military AND

and Sporting

Cunpowder,
DYIAMITE, DAULiN, and the new

tUPSE MINING POWDER

DOMINION AGENTS FOR

Safety Fuse, Electric Blasting
Apparatus, &c.

103 STIRANCOIS XAVIER STREET
190ONTRXAL.

BRANCH OFFICES & MAGAZINES

at all chief distributing. points

in Cañada.

HOISTING ENGINES:

Mining & Oontrao6ors' Plant
&c., &o.

110 120 KING STREET, MONTREAL, QUE.

PARK, BROTHER & Co.
[LIMlITEILII

BLACK DIAMOND STEEL,
The best for Mining and General Purposes.

Large and well assorted Stock.

377 St. Paul St., MONTRF AL.

LICENSES
-TO-

PROSPECT OR WORK

MINERALS
ON ANY OF THEIR

Lands and Reservations
COVERING NEARLY A

Inudrer at1llo Q oos
In Eastern Ontario and principally within

the belts containing

Iron, Phosphate, Gold, Galena,
Plumbago, Mica, Marbles,

Building Stone,
And other valuable Minerals, are issued by

TheCARLD Ca
For list of lands and terms apply to the

Company's Mining Inspectors,
H. T. STRICKLAND,

Peterborough, Ont.,
For lands in the County of Hastings and
westward, and

ANDREW BELL, P.L.S.,
Almonte, Ont.

For lands East of the County of Hastings.

BACON S REVERSIBLE ANFDRICTION

't HOISTING ENGINES
For Mines, Inclines or Quarries, and every possible duty. Double u'Single Drums.

Complete ;Roisting and Mining Plants

COPELAND & BACON,
~85 Liberty Sireet, NEWYORK

JE.CKES MACHINE 009,
Sherbrooke, Que., Maufacturers for t Dominion of Canada.

ERI 8iolsa Co.,Capelton ;ela Asheqtos Co., tford Mines; BeaveA Asbestós Cd., Thetford Mins; Kiòg'fos., Thetford Minea;
Dominion Phosphate Co., Montreal; The Johnson Co., Thetford Mines; Amsrian Asbestos Co., Black Ik e; Scottish anadian Co., Blck Lake;

United Aabestoe Co., Black Lake; Dominion Mining Co., Sudbury.
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Gold Mining Machinery.

FOR SHOE S & DIE S

LLS
8C

I. MATHESON & co.,
Engineers and Boilermakers,

NEW GLASGOW, N.S.

RiUR FOIDRRND EHIJr GO

Engineers & Founders

G. CLISH,
Manager.

OUR SPECIALTIES
-ARE-

gol WiNi MlJalIlieil
Of every kind, with latest Western

Improvements.

ROTARY SAW MILLS
In Latest Styles.

ALSO MANUFACTURERS OF

100.ERS & ENGINES
Iron, Bridges, Stoves,

SHIP' MILL and GENERAL
CASTINGS.

D. McDONALD,
Supt.

S. R. TUPPER,
Sey and Treas

LIDGERWOOD MANUF'G. CO~
96 LIBERTY ST, NEW YORK,

34 & 36 WEST MONROE ST. CHICACO, 197 TO 203 CONCRESS ST. BOSTON,
Largest Manufacturers in the United States of Hoisting Machinery of

Every Description for Mines, Tunnel Work, Contractors,
and General Hoisting Purposes.

HOISTING ENGINES
.FOR MINING PURPOSES A SPECIALTY.

Over 6,000 Engines in Use!

300 Styles

and Sizes.

Send for

CATALOGUE.

FRICTION DRUM PORTABLE HOISTING ENGINE.

SPECIAL NOTICE:
Double Cylinder Reversible Mine ngine.

Buyers of Mining Machinery will bear in mind that ALL MACHINERY purchased
in the United States ls now admitted Into the Dominion of Canada FuTY.

SPECIALMIXTURE USED:

Ea
C. HJ'N E R

Mt T

E E R

MAK

'-W GLAS(
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IjExi7VY WI1ix helTIwVJ
- IND-

BRASS IRON AND STEEL.

laiues of 0all Descriptions
ALWAYS IN STOCK

FOR MINING PURPOSES.

The MAJOR MANFC. Co.
2l cb 2 TED BT.. MONTE.AuI.

SEND SPECIFICATIONS AND GET QUOTATIOTS.

M. C. BULLOCK MANFC. CO.
CHICAGO

Lane's Patent TS
Band Friction

For any service,

ECONOMICAL
r SAFE Tj

Band Friction Hoist ANI) RELIALRE
WIRE ROPE HIAULAGE OF CAR3. EXPLORING HOISTS.

CORLISS & SIDE VALVE ENGINES.

gE|r SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES.

, U.S.A.
Bullock's Diamond Rock Boring Drills

For prospecting and developing
mineral lands.

Ioles bored at any anglerand solid
cores ( or specimiens) removed

from all strata penetrated.
Hand and Horse Power Drills for

prospecting in localities inac-
cessible to Steam Drills.

Power Drlis(15 styles) adapted :
for boring from surface or

underground to depths
varying from

100 to 3)000 feet

li

"Brav" Hand Power Drill,
CapacitY: 400 f ., 1 3-4^ hole, 31-16" core.

MACIDOlALD & CO., Limited,
-MANUFACTURERS AND DEALERS IN-

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c.,

Cail or Write us for Prices. TALT-A- -

CATES ROCM( AND ORE BREAKER.
CAPACITY IN TONS OF 2,000 POUNDS.

Size o- 2 to 4 tons per hour. Size 4- 15 to 30 tons per hour.
" 1- 4 to 8 " " " 5- 25 to 40 " "
" 2- 6 to 12 " " " 6--30to 6o ci
" 3-1oto 20 ' " " 7- 40 to 75 " i

"c8-100 to 150 " i
Passing 2j'2 in. ring, according to character and hardness of material.

Great SAVING in POWER. Adjustable to any Degree of Finenes.
The principle involved in this Breaker acknowledged to be the greatest success ever introduced into Stone Breaking

Machinery. The Gates Breaker has made more railroad ballast and road metal than all other kinds of breakers combined.
Universally Adopted by Mining Companies. Many Hundreds used by Railway Companies.

Will furnish a thousand references from Contractors, Street Superintendents, Mines, Cement Manufacturers, etc., etc.
- ALSO MANUFACTURE-

TM-EEIE CORNE1IEM E R I.I-Z UIa3ERl7UR
Fine Crushing Plants, Concentrators and other Mining Machinery.

Address for CATALOCUE,

OR GATES IRON WORKS, 50-P. South Clinton St., Chicago, U.S.A.
BRANCH OFFICES.-44 Dey St., New York City ; 73a Queen Victoria St., London, Eng.

W H.IEZHMAIL BUILDING
TORONTO, Ont

Space Open to Contract.
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STANLETS

coal-Heeading MachinesO

T HESE machines have been long introduced in the
Colieries of Great Britain, invariably proving their

superiority to hand labour. They are the only machines
tunnelling in coal anywhere. They save time, labour
and coal ; make straighter and better roads than is
possible by hand ; do away with explosives ; and with
compressed air as the motive power, ventilate their own
headings. They arc made in all sizes, from 4 feet dia-
meter, upwards.

No. i. Cuts an annular groove around the face of the
heading, forming a cave which either falls or is got off as
the work proceeds. There is ample room at the side for
the passage of men and material. In favorable scams a
distance of a yard an hour is accomplished.

No. 2. Same as No. i, but with stronger and slower
cut ; for seams with large stones or strong binds.

Stanley Bros., Nuneaton, England.

TO MINERS AND OTHERS.

BANNBRlA& OWERs
VulcanBoilerWorks

428 and 340 Wellington St., Ottawa.
MANUFAcTURERS 0P

IRON nd aTL BOILER
OF EVERY DESCRIPTION.

Tanks, Girders, Iron Roofing, Bank
Vaults, Smoke Stacks and all kinds of
SHEET IRON WORK.

Repairs Neatly and Promptly Execnted.

H. R. IVES & 00.,
Hardware Manufacturera & Fcunders, - - Queen treet, Moitreal.

STOVES, P O R T A B LE MONTREAL CASTINGS
Trade Mark" Baffalo?" FORGES. SMELTING CO'S Of Every Description

to Order,
Iron Bedsteads BLACKSMITH'S BABBIT --

For Miners' Use. DRILLS. METAL. SOIL PIPE.

THE DOMINION WIRE ROFP Co., Montreal,
MANUFACTURERS OF

Works at LACHINE, Que.

FOR HOISTING, MINING, INCLINES, TRANSMISSION
TOWING, SHIP RIGGINGS, GUYS, ETC.,

OF POWER,

ALSO

Lang's Patent Wire Rope for Transmission and Colliery Purposes.
JAMES COOPER, Agent,

PORTABLE ENCINES * SAW-MILLS
S w ail capacities-fr. 3000 et of lamer anad up per day.

Saw-Mills. ENGINES BOILERS -J
Shingle-Mills. OF uL sizas. or ali capacities, -

Lath-Mills. IRON OR STEEL,

WVaterous Engine Works Co. Brantford, Canada.
________________________COLSt. Paul, Minn., U.S.À.

-FOR-

Mines, Elevators, Inclines, &c.
GALVANIZED GUY ROPE. BRIDGE CABLES.

HAWSER ROPES.

WIRE of all kinds. In.sulated WIZPES

John A. Roebling's Sons Co.
& 2z$ LIBERTY St., TIz orE.

XI. L SHIPPY Seo'y

Blake Ore-Crushers, Engines, Boilers
Mill Gearing, Shafting and Gearing, Safety Elevators

and Hoists for Warehouses, &c.

GEORGE BRUSH,
Derricks, Hoisting Engines,

Steam Pumps,

and all kinds of machinery forlYontreal.

Miners', Contractors', and

Quarrymen's use. WRITE FOR QUOTATIONS.

117
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TF R Eis a new Non-Conducting material, made into sections to fit anv size of pipe, and into rolla and

sheets for large surfaces. It is a flexible felt-Iike fabric, made of pure Asbestos
It has been demonstrated by the U. S. Navy and others to be superior to hair felt as a non-conductor, and is indestructible by heat.
Covering your Steam or Hot Air Pipes will save from 10 to 40 per cent. in fuel and give dry
steam at long

Largest Consumers o

distances. SOLE MANZUFACTURERS

ThUeDChalzner-Spenc

f Asbestos in the World. Factory, 419-425 E. Eighth St., N.Y. 59 & 61 Liberty St, NEW YORK.

BODGH PATMNT

Wood SeparableoSplitPulleys
Best Belt Surface, Lightest, Strongest, Best Balanced

Convenient Pulley in the World.

WITH OUR PATENT BUSHINM SYSTEM
In Comparing Prices of Pulleys please note carefully the

following:
1. Our list is lower than most others.
2. Every Pulley is a Split Pulley.
3. Every Pulley is guaranteed to transmit fron 25 to 6o per cent. more power

than an iron one with saine tension of belt.
4. Our Pulleys are 70 per cent. lighter than iron pulleys.
5. The fastening does not mar the shaft.
6. They are perfect in Balance.
7. They can be used on many different sizes of shafting.
8. They are the most thoroughly made wooden pulleys in the world.
9. And the handsomest pulley on the shaft.

10. No chances to take. Every pulley as represented or no sale.

Order a Sample Pulley, after which you will have no other.

and Most

EVERY PULLEY IS A SPLIT PULLEY
Made in any size from 9 inches to 16 ft. diameter

with original bores of 3 and 312 inches,
bushings to be used for intermediate sizes;

larger ones bored to order.

WE ALSO MANUFACTURE

WOODEN CROOVED PULLEYS FOR THE TRANSMISSION OF POWER
BY MANILLA ROPE,

Under the Dodge Patent System from 5 to 5ooh. p. State power to be trans-
mitted, speed of shafts, relative position of shafts distance between shafts, and
we can furnish a clear estiniate.

EVERY PULLEY WILL FIT.
az or more sizes o Shafting.
zoo of our Pulleys and an assort.
ment of bushings represent as
many as 4,o Ian pulleys, a great
advantage ta dealers carrying
stock.

Apply for particulars to THE DODGE WOOD SPLIT PULLEY CO., TORONTO.

GUniTE; xr mrsrse
IMPROVED CELEBRATED

Hot Water Heaters
Guaranteed more Economical than any othe.

Heater now made, and containing every
known Improvement ln Hot

Water Heating.

STEAM FITTINGS, CAST IRON PIPE,
REGISTER, GRATES, ETC.

HOT AIR FURNACESZ
FOR COAL OR WOOD

E. & C. GURNEY & CO.,
Bundy Radiators for QuickCirculation and Economy of Space.

THRE CANADIAN
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PROVINCE OF NOVA SCOTIA.

Leases[for i f mold, 0 Sile, ol To, o8r, LeaOn 8d9Tin
-&A*qW)D

PRECIOUS STONES.

Titles given direct from the Crown, Royalties & Rentais moderate

GOLD AND SILVER.
Under the provisions of chap. 7, Revised Statutes, of Mines and Minerals

Licenses are issued for prospecting Gold and Silver for a term of six months, which
can be extended by renewal for another six months. Mines of Gold and Silver are
laid off in areas of 150 by 250 feet, any number of which up to one hundred can be
included in one License, provided that the length of the block does not exceed
twice its width. Up to ten areas the cost is 50 cents per area, for every area in
addition in same application 25 cents. Cost of renewal one half the original fees.
Leases of any number of areas are granted for a term of 21 years at $2.00 per area.
These leases are forfeitable if not worked, but advantage can be taken of a recent
Act by which on payment of 50 cents annually for each area contained in the
lease it becomes non-forfeitable if the labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay
Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold
valued at $19.00 an ounce, and in smelted Gold valued at $18.00 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commis.
sioner 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 th
Province he may stake out the boundaries of the area he desires to obtain, and the
gives him one week and twenty-four hours for every 15 miles fron Halifax in which
to make application at the Department for his ground.

MINES OTHER THIAN GOLD AND SILVER.
Licenses to search for twelve months are issued, at a cost of twenty dollars, for

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

All rentals are refunded if afterwards the areas are worked and pay royalties.
All titles, transfers, etc., of minerals are registered by the Mines Department free of
charge, and provision is made for lessees and licensees whereby they cau 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
first lien on the plant and fixtures of the mine.

The unusually generous conditions under which the Government of Nova Scotia
grants its minerals have introduced many outside 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, 7j cents on every ton sold.

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

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

THE HON. C. E.CHURCH,
Commissioner Public Works and Mines,

I-IALI 'AX
NOVA SCOTIA.
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C. V. M. Temple,
Mines and Mining Locations For Sale,

CORRESPONDENCE SOLICITED.

OFFIcE AND RESIDENCE:

47 ST. GEORGE ST., - -
AGENTS:

TORONTO, ONT.

Henry De Q. Sewell, Dominion and Provincial Land
Surveyor, Mining Engineer, etc., Port Arthur, Ont.

Thos. T. McVittie, Prov. L. Surveyor, Kooteney, B.C.

Irwin, Hopper & Co.
MINERS AND SHIPPERS

MINERALS,
OF

30 St. Francois Xavier Street,
Asbestos, crude and manufactured. Phosphate, Mica,

Plumbago, Soapstone &c.

WILSON & GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.

AtENTS HIGH ROCK MINE.
30 St. François Xavier St., - MON TREAL

Robin & Sadler,
MANUFACTURERS OF

LEATHER BELTINC.
TRY OUR

Waterproof :Belting,
Just the thing for Mining Machinery.
MONTREAL, TORONTO,

2518, 2520, 2522 Notre Dame St. 129 Bay Street.

D. McEWEN & SON,

(Established January, 1868)
Compound and Yacht Engines a Spectalty.

Estimates for Steamboats complete.

MINING REPAIRS CONSTANTLY ON IIAND.
WORKS AND OFFICE:

54 to 60 Queen Street, Kingston, Ont.

ORFORD COPPER 00.,

corrin SMiILERZ.
Works at Constable's Hook, N.J., opposite new Brigh.
ton, Staten Island. Copper Ore, Mattes, or Bullion
purchased. Advances made on consignments for re-
fining and sale. Specialty made of Silver-Bearing
Ores and Mattes.

BELL

INGOT AND CAKE COPPER.
President, ROBERT M. TROMPSON,

Treasurer, G. A. LAND.
OMee, 37 to 39 Wall Street, New York.

3-A-3MiES I P'E3 & CO.
Z . M m o o n .- 1:0 .z.- n &' 

'stattoners, Bookbinders anld Printers,

W.BREDEMEYER,PH.DR.1JOHN E. HARDMAN, S.B.
(LATE PARTNER OF JOHN McVICKER)

Mining Engineer, Provincial and United States Surveyor

and Assayer, Masonic emple Block, Vancouver, B. C.

RELIA BLE Reports, Underground Surveys and Maps of Mines
executed at low rates. Assays made on all kinds of minerals, gold
and silver bars. Thirty years' experience in mining in ?sMia, Europe
and United States of America. Speaks ten languages. Assays
from a distance promptly attended to. Address Vancouver, B. C.

iteAll business strictly cash in advance.

ALEX. RANKIN,
20 Toronto Street, Toronto Ont.

Agent for sale of Mines and Mineral Land
COESONTDENCE-M SOLICITEr.

.£Agents in England and New York.

BURN, NORRIE & CO.,
Locators of Precious Metais

DEALERS IN MINERAL LANDS,
COBOURG, ONT.

W. D. BURN,
P. O. BOX 198.

DAVID NORRIE.

TAYLOR McVEITY,

Barrister, Solicitor, &o.,
Supreme Court and Deparimental Agent,

SCOTTISH ONTARIO CHAMBERS, OTTAWA.

SPECIALIST IN MICA
MINER'S AGENT

RICHARD BAKER,
6 & 7 Cross Lane, - London, Eng.

JAMES C. ASHTON,
Mining and Mechanical Engineer

Experience in the gold.fields of the Transvaal, South Africa,
and of Nova Scotia. Mines examined and reports furnished
thereon. Advice and estimates given for the development of mines.
The smelter at Revelstoke is in full operation, and assured steam-
boat and railway communication will bring about great activity in
mining nextyear throughout the rich Kootenay Valley.

Agent in Canada for the Newberry-Vautin (Patents) Gold Ex-
traction Company (Limited. London, England Address,

Box V, Vancouver, British Columbia.

W. de L, BENEDICT, E.M.,
Mem. Am. Inst. Min. Eng.

Mining Engineer & Metallurgist,
Reports on Mines and Mineral Lands.

33 LIBZERTT ET.,
arw YRnC.

FRANCIS D. 1IAYLORM.z.~~3C L • a aE , • • .
SPECIALTY.-The Mining of Iron Ores, Coals, and the Man-

utacture of Iron and steel.
Mr. T. has had for many years the management of large mining

enterprises in England and the U. S. A.

MIN/NG ENGINEER,
OLDHAM, NOVA SCOTIA.

Can be consuited on ail matters pertaining tn the profession.
The development and management of Gold Properties a speciaity

EDMUND SPARGO,
Consulting and Mining Engineer, 3 Cable Street,

Liverpool.
Owners of or Investors in Metalliferous Mines, Slate, Granite

and other Stone Quarries, Brick, Terra Cotta, Fire and other Clas
and Mineral Estates in general, requiring reliable and souni at
vice either in the Purchase or Disposai thereof,.-hould consuit E.S.
who has executed important professional Commissions in Germany,
Austria, Hungarv, France, Beigium, Spain, Portugal. Sweden,
Norway, and in the various Mining Districts throughout Great
Britain and Ireland. 'Telegraphic Address: " Spargo," Liverpool
Bankers, National Provincial Bank of England, Liverpool.

LoNDON OFFICE:

Temple Chambers,. Temple Avenue, London, E.

J. LAINSON WILLS,
F. C. S., ETC

Late Manager Canadian Phosphate Co. (Lim.),
Reports upon Mines and Mining properties. ,

Advice given on Chemical and Metallurgical processes.
SPECIALTIES: PHOSPHATE AND GOLD.

TELEGRAPHIC OR POSTAL A>DRESS:
WILLS, BUCKINGHA, P.Q

JOHN D.FROSSARDB.S.,M.E.
MINING ENGINEER & GEOLOGIST,

30 St. Francois Xavier St , - - Montreal.
te Specialty-Phosphate Lands. -

THE AMERICAN METAL 00.,
(LIMITED)

80 WaU St., New York. Pont Office Box 957
Copper, Copper Ores and Mattes, Tin, Lead, Spelter,

Antimony, Nickle, Alumnium, Bullion and Iron.
ADVANCES MADE ON CONSIGNMENTS( Henry R. Merton & Co., London.URNTSF Williams, Foster & Co., Lt., Swansea.

Metallgesellschaft, Frankfort-on-Main.

DEALER IN MINERAL LANDS
4 ONTARIO CHAMBERS. TORONTO.

Will buy undeveloped iron ore and other minerai properties.
WANTE. - Deposits of Magnetic Iron Ore, Red Hematite,

Brown Hematite, Galena, Iron and Copper Pyrites, Mica, Soap-
stone, Marble, Gypsum, Baryta. Samples can be sent by Sample
Post for i cent for 4 oz. or up to 24 OZ. in weight.

Information regarding mines cheerfully given. Corresponden
solicited. Crown Land Business attended to

E. E. BURLINCAME'S
AAV CHEMICAL
IWIU FICE NLA13ORATORY

Estabiished in Colorado, 185. Samples by mail or
express w1i receive prompt and careftul attention.
ni & ilvuar DBuilan Rennjied, Melted and A.lovi R eliver p sayeds, or Purchased.

Adn.,.1738. .1738 L .wm e..., D M, Cl.

WM. HAMILTON MERRITT, F.C.S.
Associate Royal School of Mines, &c.,

Mining Engineer and Metallurgist,
Will report on Mines and Mineral Properties

ADDRESS.

15 TORONTO ST., TORONTO, ONT.

J. T. DONALD, MLAs,
Analytical Chemist and Assayer,

124 St. JAMES St. - MONTREAL.
Analyses and Assays of every description. Manufactur-

ing processe; practically tested. Laboratory instruction
in Chemistry, Asaying and Mineralogy. ferm_ on
application.



THE CANADIAN MINING REVIEW.

DOBBIE
&

STEWART

THOROLD, ONT,

ALEX. FLECK, JUN.
Manufacturer of every description of

IIililg ld Mill lahiory
WATER WHEELS,

STEA M ENGINES, BOILERS, DERRICKS,
STEAM PUMPS, &c.

BRASS AND IRON CASTINGS OF EVERY
DESCRIPTION.

Vulcan Iron Works
WELLINGTON ST,

C> I.N

SECTIONA

-- ' a TIU I
Dynamo Electrie Machines

AND LAMPS.
Tm N

MANUFACTURERS
OF

HORSE POWER

Hoisi~g auoies
FOR

ORE AND COAL MINING; ALSO
FOR RAILROAD CONTRACTORS

AND QUARRYMEN.

WV SCREW PLATE

Rock Island, P.Q.,

MANUFACTURER OF

BLACKSMITHS' STOCKS AND DIES
Reece's New Screw Plates and Taps for Black-
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ANNUAL REPORT, 1887-88.
VOL. III. PARTS I and II.

With Accompanying Geological Maps,
Plans of Mine Workings, and other

Illustrations; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.

Price, Complete, Two Dollars.

The Report includes thirteen separate Reports,
as follows:-
(a.) Summary Report of the Operations of the Survey for

1887-88. Single copy, 10 cents-
(b.) Report of an Exploration in the Yukon District, N:

W.T., and Adjacent Northern Portion of British
Columbia (with maps, etc.), by Dr. G. M. Dawson,
D.S., F.G.S. Single copy, 30 cents.

.) Geology of the Mining District of Cariboo, B.C.,
(with maps), by Amos Bowman, M.E.

Single copy, 25 cents.
(e.) Notes to Accompany a Preliminary Map of the Duck

and Riding Mountains, N.W.T., (with maps), by
J. B. Tyrell, B.A., F.G.S. Single copy, 10 cents.

(f. The Geology of the Rainy Lake Region (with map),
by Dr. A. C. Lawson. Single copv, 25 cents.

(/.) Mines and Mining on Lake Superior (with maps,
plans, drawings, etc.), by E. D. Ingall, M.E.

Single copy, 30 cents.
j.) Explorations in James' Bay and Country East of

Hudson Bay, by A. P. Low, B. Ap. Sc.
Single cOpy, 25 cents.

(k.) Second Report on the Geology of a Portion of the
Province of Quebec (with map of the asbestus mining
region), by Dr. R. W. Ells, F.G.S.A.

Single copy, 25 cents.
n.) Explorations and Surveys in Northern New Bruns-

wick and Adjacent Areas in Quebec and Maine,
U.S.A., (with map), by Dr. L. W. Bailey and W.
McInnes, B.A., F.G.S.A. Single copy, 25 cents.

ý(n.) Surface Geology of North-Eastern New Brunswick,
etc., (with maps), by R. Chalmers.

Single copy, 20 cents.
«(r.) The Mineral Wealth of British Columbia, by Dr. G.

M. Dawson, D.S., F.G.S. Single copy, 25 cents.
s.) Statistical Report of the Production, Value, Exports

and Imports of Minerals in Canada, by E. Coste,
E.M. Single copy, 25 cents.

t.) Chemical Contributions to the Geology of Canada
from the Laboratory of the Survey, by G. C. Iloff-
man, F. Inst. Chem., F.R.S.C.

Note.-These and all other Publications of the
Survey may be purchased from or ordered through

W. Fos-TER BROWN & CO., Montreal,
DURIE & SON, Ottawa, Ont.,
WILLIAMSON & CO., Toronto, Ont.,
McGREGOR & KNIGHT, Halifax, N.S.,
J. A. MCMILLAN, St. John, N.B.,
J. N. HIBBEN & CO., Victoria, B.C.,
R. D. RIcHARDSON, Winnipeg, Man.,
MOIR & MILLs, Port Arthur, Ont.,
THOMPsON BROS., Calgary, Alta.,
EDWARD STANFORD, 26 and 27 Cockspur Street,

Charing Cross, London,
SAMPSON, Low & Co., 188 Fleet Street, London,
F. A. BROCKHAUS, Leipzic,
B. WESTERMANN & CO., 838 Bioadway, N.Y.,

.or by application to

DR. JOHN THORBURN,
Librarian,

Geological and Nat. Hist. Survey, Ottawa.
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TheCanadian Mining Review
CONDUCTED BY - B. T. A. BELL

OFFICES:

UNION CHAMBERS, 14 METCALFE ST.,
OTTA WA.

Vol. IX. JUNE, 1890. No. 6.

The Report of the Royal Commission on
the Mineral Resources of Ontario.

Canadians have become so used to reading
ancient history and obsolete explorations and
statistics in Government reports, that it is a gen..
uine surprise to peruse the wort that bears the
above title, and to find it, in the main, fresh in
its data, practical in its investigations and wise
in its conclusions. Taken as a whole it might
be said that no work has ever been issued of such
vital importance to Canada ; for its treatment of
the mining industries is so minute in its investi-
gation and far-reaching in its application, that
its information and suggestions are capable of
yielding untold benefit to the whole Dominion
of Canada. To the Government of Ontario is
due the credit of instituting this commission of
enquiry, and of setting an example of intelligent
research which is a model to all Governments,
and which even the Geological Survey of Canada
might emulate with profit.

As our readers would see from the summary
published in our last issue, this Commission held
sessions in 37 places, and examined 164 wit-
nesses under oath. The Report derives great
value from the statement of the views of these
practical men in their own words, giving the
reader the opinions of those best qualified to
judge of the condition of each industry, while
the summarizing of these voluminous and some-
times conflicting statements is performed with
admirable skill and wisdom. This work refutes
the oft-made assertion that no good can come
out of Government undertakings, and that men
can only work effectively under the stimulus of
trade comnpetition. It is difficult to see how
private enterprise could have made more
thorough examination of the various subjects
treated, or have reached more *definite conclu-
sions. In this case certainly the existence of a
Government Commission has been justified.

After an important introduction, a fairly valu-
able condensation of geological knowledge is
given in terms suited to the ordinary reader;
then follow descriptions of the various mineral
resources of Ontario, and one is amazed at their
extent and importance. The list of those
specially investigated include iron, gold, silver,
copper, nickel, building materials, marble, clay,
charcoal, gypsum, phosphate, lead, mica. natural
gas, petroleum, platinum, plumbago, salt, zinc
and arsenic. Statistics of each industry are given,
and the difficulties that each,.has to encounter
are pointed out and discussed. The mining
laws of the principal European and other coun-
tries are collated in a most instructive manner,

and wise deductions are made from their sugges-
tions. The smelting of ores receives attention
in a whole section, and the closing portion gives
attention to " Measures for aiding and encour-
aging Mineral Development." Among these
are, the establishment of a Provincial Bureau of
Mines under control of a geological officer (who
must be a practical mining engineer), the found-
ing of provincial and local museums, the collec-
tion of mining statistics and technical instruction
in schools of practical science. In an Appendix,
many valuable papers by eminent writers give
valuable information upon the minerals referred
to in the Report, with instruction upon methods
for their determination and treatment. An ex-
ceedingly important paper treats of technical
instruction, and gives information about the
leading mining schools and museums of the
world. This excellent compendium of inform-
ation closes with a glossary of geological and
mining terms, and carefully arranged indexes,
giving reference to all the names of witnesses
and to general topics. The lion's share of the
work in its preparation fell upon the shoulders
of the painstaking and hard working Secretary,
Mr. Archibald Blue, and the public is largely
indebted to him for much of the thoroughness
of the compilation.

Elsewhere we notice in detail some of the
main features and recommendations of the Comi
mission. Our remarks on the consideration given
to our iron ores and interests are however un-
avoidably held over until a future issue.

The Report on the Mining Laws of
Ontario.

Much diversity of opinion existed among the
witnesses examined by-the Royal Commission
on the mineral resources of Ontario with refer-
ence to needed changes in mining laws and
regulations, but there were a few points of gen-
eral agreement which deserve notice. It is
evidently desirable that the prospector and dis-
coverer of minerals, who is usually a poor man,
should have the opportunity to work his finds,
and for this purpose the sale of small locations,
or the lease of lands upon royalty, is recom-
mended by many witnesses. The monopoly of
land by speculators is felt to be a great hindrance
to development, and all agree that ownership
should involve compulsory working. Men are
ready enough to spend money in the expenses
of operating mines, but the preliminary outlay
of a large sum for the privilege of possessing a
location for what is usually a somewhat doubt-
ful experiment acts as a serious deterrent upon
enterprise. The evidence given by the repre-
sentative of the CANADIAN MINING REvIEW
sums up the situation in these words : "I think
our mineral lands should be reserved by the
Crown. I think the present system of selling
lands unconditionally is opposed to the develop-
ment of the country. Development to a certain
extent every year should be compulsory. Any
mining regulations which permit the acquisition
and control of large areas of land upon payment

of a merely nominal price is undoubtedly a most
favorable arrangement for capitalists and specu-
lators, but it is one which in every sense is
opposed to the best interests of the people at
large. At present, extensive districts are locked
up in a few hands, and no one is permitted to
operate upon them unless he can afford to pur-
chase the land at an immense advance upon its
cost. If capitalists were permitted to lease upon
royalty just so much land as they could work,
and only for such periods as they continued to
work, and if the poor prospector could lease the
area on which he had made a valuable find and
be at no expense beyond the cost of working,
then we should see a vast increase in mining
matters ; the revenue from royalties would be a
constant and important source of income, and
the people would cease to barter away their nat-
ural rights for a paltry mess of pottage."

The Commission deems reservation and roy-
alty impracticable, owing to the influence of the
United States system, and the fact that Ontario
has already gone so far in the opposite direction.
But surely a bad example and wrong practices
are not a fair argument against reform. It is in
this and a few other features, that the otherwise
most admirable Report is least satisfactory. It
says : " The best and perhaps the only remedy
for the evil would seem to be that which
has been adopted in New Zealand and South
Australia, viz., the resumption of such un-
worked lands as are believed to be valuable
for mining purposes, upon payment of a reason-
able compensation, and holding them for
re-sale, subject to developmental conditions.'
This applies to lands already sold, but there
seems to be no reason why the unconditional
sale of mineral lands should be continued. It
is a policy at variance with the ideas of nearly
all advanced thinkers, who maintain that the
land and its treasures belong to the people at
large, or, as we say in a monarchial country
" to the Crown," and should only be parted with
for " occupying use," and on terms that wil
give perpetual income to the nation. The
Commission has rendered a valuable service in
collecting the mining laws of the world, and a
careful study of that portion of the Appendix
may aid the suggestion of the wisest policy for
Canada to pursue.

Attention is given in the Report to the laws
relating to underground boundaries, the health
and safety of miners and their claims as wage-
earners, and to forest fires in mineral districts,-
all important matters and worthily considered.
The influence of this Report should be mighty
in the direction of legal reform and wise legisla-
tive enactment.

Aids to Mineral Development.

The conclusions of the Royal Commission,
resulting from their comprehensive investigations
into the mineral resources of Ontario, must
necessarily be regarded with great interest, and
are entitled to the respect due to earnest and in-
telligent effort. The abolition of tariff restric-
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tion between Canada and the United States is
evidently regarded by them as the great desider-
atum, but there are many other improvements,
which are at once within reach, that would be
of vast advantage to the country. The Report
mentions four ways in which valuable service
may be rendered by the provincial government
of Ontario :-

i. By a geological survey of the province
with particular reference to its economic minerals.

2. By establishing a museum of minerals and
mineral products.

3. By collecting and publishing yearly statis-
tics of the mining and metallurgical industries
of the province.

4. By provision for education in engineering,
mining and metallurgy.

The purpose of a geological survey is stated
to be mainly the development of mineral re-
sources. A general survey of the country is now
being made by the Dominion, and the time has
come for the province to take up the work in
more thorough and systematical detail, and to
form a Provincial Bureau of Mines. The object
of this Bureau should be not only to collect in-
formation to be stored away in its archives, but
to diffuse knowledge, give useful advice and
secure the promotion of industry. Complaint
has been made that the researches of the Dom-
inion survey have been too carefully guarded
from the inspection of the public through a dread
of favoring individual pursuits, and it seems im-
portant that all the knowledge obtained should
be made available for every one who has the
enterprise to ask for it. The efficiency of this
Bureau must altogether depend upon the per-
son in charge of it, who should not merely be a
geologist, but also a well educated mining engi-
neer, in possession of thoroughly practical ex-
perience in niining matters, well qualified to
instruct owners as to the best means of opening
their mines, and of utilizing and marketing their
products, and also able to recommend modifica-
tions and improvements in mining practices-a
man of weight and authority who will be respec-
ted, not one who will oppress enquirers with an
outpouring of technical gibberish, but one who
can impart practical common-sense ideas.

Museums of minerals are found to be service-
able means of instruction to prospectors and
other persons interested in mineral development,
and when in charge of officials able and willing
to give information, valuable service can be ren-
dered in the direction of research, and costly
mistakes may be avoided. "It has been esti-
mated that in Great Britain the money saved
from the indiscriminate and fruitless search for
coal alone where there could be no hope of fnd-
ing it, such as had formerly gone on, has been
more than sufficient to pay the whole cost of
the exhaustive geological survey of the king-
dom." We have record in this report of a cargo
of pyroxene having been shipped to England
under the misapprehension that it was phos-
phate. The influence of the Bureau and mu-
seum would tend to prevent such occurrences.

By making returns of mining statistics com-

pulsory, and by a prompt and intelligent corn-
pilation of them, great service might be rendered.
Investment and operation would often be
encouraged were accurate information obtain-
able as to the past and present conditions ofi
industries.

The information collected with regard to
schools of technical instrction is one of the most
valuable features of the Report, and should
stimulate the people of Canada not to be behind-
hand in the education of their youth in those
departments of natural knowledge and technical
skill which all progressive countries are now
giving attention to. The cultivation of classical
learning may be of value in increasing the cul-
ture of the wealthy classes, but what the youth
of Canada need is not so much to know the
mythologies of Greece or the history of Rome
as to become aware of the natural resources of
the country and the best means of utilizing
them. By attention to these recommendations
a mighty stimulus would be given to industrial
progress, for " the most legitimate means by
which people can really enrich themselves is to
extract wealth from mother earth direct," and
while many natural supplies are destined to de-
crease, such as timber and fisheries, the minerals
furnish an unlimited source of wealth, and it is
only by the well directed and intelligent effort
that comes from observation and study that
economic production becomes possible.

Minerals and Politics.

It would hardly be expected that a treatise on
the mining industries of a country would prove
to be a medium for political instruction, but the
report of the Royal Commission on the Mineral
Resources of Ontario contains the most con-
clusive array of facts and opinions in favour of
Commercial Union or Reciprocity with the
United States that has ever been precented to
the Canadian public. It will wield a powerful
influence from the circumstance that its com-
pilation is entirely free frorn the influence of
party politics, and is solely inspired by the
earnest and unbiased consideration of economic
necessities. The opinions expressed are not
those of the Commission primarily, but of the
numerous witnesses who were examined through-
out the whole range of the country from Ottawa
to Rat Portage. The report says : " At every
point the Commission met with evidences of the
great importance of securing wider markets.
Everywhere the witnesses examined either feit
impelled to allude to the importance of this
matter of securing access to other markets or
fully admitted its importance when allusion was
made to the subject. Differences of opinion
upon the questions of establishing mining
schools, granting bonuses to promote iron pro-
duction, changes in the mining laws, everything
else in fact were in all cases developed ; but
upon the question of the desirability of obtain-
ing free access to the American markets for our
mineral pioductions there existed absolutely no
difference of opinion so far as we could judge

among men interested in mining enterprises,
except in the case of those interested in petro-
leum, and in one solitary instance in the case of
a producer of salt. With the consciousness on
the part of the intelligent men interested in
mines, whom we met from Ottawa to Rat
Portage, that with boundless mineral resources
and a market the limits of which were exceed-
ingly narrow, we were cribbed and dwarfed
in our attempts to make developments, the cry
everywhere was 'Give us the American mar-
kets ; break down the barriers that separate us
from 6o,ooo,ooo customers at our very door!'
Whether this desire may possess the farmer, the
lumberman and the fishermen or not, it cer-
tainly awakens the earnest longings of the mining
population of Ontario."

The repoit goes on to show that the two
countries are geographically one, and points out
the natural conditions favouring commercial
intercourse. " The energetic zone of North
America may be said to be between the 3 8th
and 48th parallels of lattitude," and Ontario
occupies a central position in its midst, with
control over means of transit by land and water
of incalculable value to both countries. The
people of the two countries are essentially
homogeneous in blood, and the populations are
largely commingled. By restrictive tariffs on
both sides Canada is placed in a false economic
condition, and her experience under the re-
ciprocity treaty proves conclusively the desira-
bility of removing the barriers of trade. No
department of business has experienced more
painfully "the effect of commercial hostility
and ruthless repression by tarif enactments"
than has been done by the mineral industry.
In turn each department is surveyed. The
stagnation of the iron industry is pointed out,
and the glowing picture of its probable develop
ment under free trade would arouse the enthusi-
asm of every lover of his country. Copper and
nickel are next shown to be depressed by the
United States tarif, by the United States taiiff
which reduces its price, and by the Canadian
tariff that increases the cost of supplies. It is
stated that the salt field of Ontario embraces
an area of about 1,200 square miles, " the brine
is the strongest and purest known, and the
quality of salt produced is excellent." " The
free admission of salt to the American market
with free coal for fuel might speedily double our
salt product, and secure continued and rapid
increase beyond that point." Mountains of
marble and quarries of building stone of great
excellence are described, with easy access and
cheap transportation to all the cities and towns
of the lake region. " The duty alone has pre-
vented the growth of trade in this direction."

After enumerating many of the direct hind-
rances to trade arising from the exaction of
duties, the Report goes on to mention that the
measure of repression is not to be estimated
merely by the amount of money paid, but that
consular certificates, custom house entries, dis-
putes with appraisers combined with espionage
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and exactions of officials who need care little for
public opinion, constitute a system of vexation

that considerable degree of progress which pres-
ent conditions will permit, and we must work

more appalling and deterrent to nany men of and hope for the coming of the day when the
business than are the mere duties levied. The war of the tariffs shall be a thing of the past, and
testimony of the practical men who were exam-
ined must be read to secure a full appreciation
of the vital necessity of free trade with the
United States to the full development of our
mineral industries.

The Report lays equal emphasis upon the re-
pressive effect of Canadian duties upon mining
machinery and supplies, and it is probably owing
in great measure to these investigations that the
Dominion Parliament at its last session made
some arrangements for free importation of min-
ing machinery. This action is the admission of
a principle which, if consistently applied, would
sweep away all tariff restrictions, and permit our
natural resources to seek full development un-
hampered by artificial restraint.

The Commission carefully avoids vexed ques-
tions of party politics not of a purely economic
nature, and there is not a word in the Report
calculated to offend the loyaist or to give sup-
port to the annexationist. But it looks the facts
squarely in the face, and deals with questions in
a purely practical manner. This section closes
with the following remarks: "The vast increase
in mineral production in the United States has
been pointed out. A state of great activity is
the characteristic of the development of mineral
resources in that country. In Alabama, Geor-
gia, Tennessee, West Virginia, Virginia, Ken-
tucky, Arkansas, and other States, scores of
millions have been recently invested, cities are
springing into existence, railway lines are being
constructed, furnaces erected and great strides
in development made. Why should Canada
lag behind in this career of development ? Why
should the great tide of enterprise and business
activity sweep by and leave us untouched ? The
tariff well serves like a wing dam to direct the
current from us. Remove the dam and the cur-
rent will reach us in full force. To the wealth
and the restless activity of the United States we
must look to a large degree for the capital and
the skill to develop our large resources of gold
and silver, nickel, copper and iron. Now we
are looked upon somewhat as Siberia is; a land
possessed of minerals, perhaps; but foreign and
far away. More than one.half of our mining
capital is now American, but it represents only
a small fraction of the amount that would speed-
ily seek investment in Ontario. if the two coun-
tries were commercially one. The influence
this change would exert would probably be felt
in a more marked degree in the development of
the silver and gold mines of north-western On-
tario'than even in the more seriously tariff-bur-
dened industries of iron, copper, salt and struc-
tural material production.

" Examination into the character and extent
of the mineral resources of Ontario shows even
now, when we are only at the threshold of dis-
covery, that they are practically without limit in
extent and value. As to the best means of de-
velopment, we must pick up the courage to make

we shall be able truthfully to say-
No pent up Utica contracts our powers,
But the whole boundless continent is ours.'

Suggested Smelting of Canadian Copper
and Nickel Ores in Ohio.

Mr. S. J. Ritchie, President of the Canadian
Copper Company stated in his argument, before
the Ways and Means Committee, for the
free admission of nickel ore into the United
States, that if this was done his company was
favourably disposed to utilize the natural gas in
the neighbourhood of Findlay, Ohio, for the
manufacture and treatment of these ores-in-
deed, he said, " we are contemplating bringing
in all our ores to that place to be smelted."

The Canadian Government has treated this
company with the utmost liberality, having per-
mitted it to import its machinery and coke for
fuel free of duty. And in return what benefit
are we to receive from these wonderfully rich
mines ? Absolutely none whatever, except,
perhaps, in the employment of the men engaged
at the mines. Large reduction and refining
works for utilizing these ores will, according to
Mr. Ritchie, be established in Ohio. The duty
of the Dominion Government is plain. The
American duty of 15 cents per pound upon the
nickel contained in the ore and matte imported
from Canada, and a like duty on the nickel-
oxide forced the Canadian Copper Company to
establish its smelting works at the mines.
Canada must now retaliate and levy an export
duty on these products to a similar extent.
Before doing so, however, it will be well to wait
until Mr. Ritchie's scheme materializes. Per-
haps it is only a bluff.

Artificial Foundations and Method of Sinking
Through Quicksand.

Paper read Midland Institute of Engineers.

The dpth of sand to be sunk through was about 18
feet, and it was wet from the surface throughout. The
object was to sink the tubing to the solid metals on which
the sand rested without withdrawing the water, so as to
avoid subsidence of the various surface erections. Sup-
ports for the balks of timber for lowering screws were
erected of sleepers in the form of chocks. On these chocks
two trussed logs, each 17 inches square and 53 feet long,
rested. Four transverse beams, I4inches square, set in pairs,
rested on the main balks, and to these were attached the
lowering screws, 3 inches diameter, and four in number,
which controlled the descent of the tubing. The water
in the pit served as a guide to show any deviation of the
tubing from the vertical. If such occured, it was rectified
by manipulation of the screws. When the friction arrested
the descent of the tubing an excavation was made round
the sides, and the sand therefrom thrown to the centre of
the pit. When the bottom of the quicksand was reached
the water was pumped out, the cutting edge of the tubing
was rested on wall plates, and the sinking continued
through the water-bearing strata, the bottom of which
was reached at 54 yards deep. The water was then tub-
bed back by a cernent lining 3 inches thick behind brick
walling. While sinking through water-bearing strata the
water was pumped by two pulsometer pumps, suspended
in the shaft. The feeders of water gave off more than
iooo gallons per minute. Boiler foundations were formed
first of concrete, 7 feet thick, put on in layers 15 inches
thick, on a bed of old sleepers. On the top of the con-
crete, rails of 70 pounds per yard were laid longitudinally
and transversely, 4 feet 3 inches apart, and the ends of
the rails bent alternately upward and downward, so as

to embrace the concrete and stonework above and below.
On the top of the concrete was built a layer of stone in
blocks, 6 feet by 4 feet 6 inches by 6 inches. The con-
crete and stonework were embraced by iron rails round
and round horizontally, and so bound together as to form
a foundation of uniform support. On this foundation was
built the brick boiler-seating, with air passages above the
stone work, with the object of preventing heating of the
concrete and destruction of the cement. The engine-
houses and workshops were built on beds of concrete 6
feet thick. No evidence of unequal settlement was ob-
served. The results of a few tests of the strength of pit
props are appended, showing very great variations in
strength of trees of exactly the same size and length.
Props 6 inches in diameter and 6 feet long supported
pressures varying from 19 to 61,j tons, while chocks of
elm, formed of pieces 24 inches by 6 inches by 6 inches,
collapsed under strains of from 43 tons to 6o tons. There
is also a short description of a method of sinking pillars
through sand, in use at Calais Harbor Works. In form-
ing dock walls there, the plan was to sink pillars in the
sand by excavating the sand with water jets, and pumping
it out suspended in the water. The pillars, 26 feet square,
of rubble masonry set in cement, were built with an oc-
tagonal hole, 8 feet in diameter, in thé centre, the bottom
of which tapered outward and formed a kind of cutting
edge. The pillars were built to such a height as was
necessary to sink them--about 12 feet to begin with-and
when cement was set sinking began. Jets of water, under
pressure from flexible pipes carried down each angle of
the octagonal central opening, were directed against the
sand under the edge of the pillar, care being taken so to
direct the jets of water as to keep the pillar sinking verti-
cally. A centrifugal pump raised the water again to the
surface, and with it the sand in suspension.

English Colliers at Home.

The best time to get the colliers at home is Sunday,
for then is he not arrayed-to his own taste-like
Solomon in all his glory ? On week days, dirty with
coal dust and wet with perspiration, he takes little heed
of fine raiment, except perhaps after leaving the mine, to
change his grimny working garments for something rather
different ; but on Sunday, when it may be said he is "at
home," the good wife brings out all her man's fairest gar-
ments. On a Sunday morning, when the bells of the little
Anglican church are clashing out defiance to the band of
the local branch of the Salvation Army, you may see
Geordie and his mates, ranged in grandeour, squatting in
the cramped posture of the miner, with back against
some wall not far distant from the public house where
swings a brilliant signboard with an impossible lion. His
costume, be the day the warmest in summer or the cold-
est in winter, never varies. He has a rough pea-jacket,
thick and substantial, pants of imposing pattern, well
shod boots, and, as the special and peculiar gcace of his
costume, a huge muffler twisted round his neck, tucked
under the waistcoat and shooting out at its extremity.
With a pipe in his mouth and the familar dog " close
handy "-an animal apparently half bull-dog, half Italian
greyhound-he is furnished for the Sabbath. A story is
told of a northern collier which accentuates the "clothing"
aspect of the dog question. There had been a match
between some dogs arranged at the town and a great
deal of interest in it was excited among the miners. One
sportsman was noticed to be absent, and, subsequently a
friend meeting him, inquired the reason, "Now, Geordie,
ha' ye na been ta toon. ' 'Nay and ha na been ta toon,
dawgie is deed, an a man looks so naked like gan to toon
wi'out a dawg." But he who would see the pitman in
his glory should see him and his ' missus' at a feast.
One gains from such an experience a new conception of
human possibility in the matter of consumption-liquid
and solid. The preparations for such a banquet are on
the grand scale ; their bread and butter has no place in
such a Brobdingnagian feast. The cake, plummy and
solid, takes rather the form of an ornamental tile than a
" genteel slice " ; tea, brown and strong, flows by the
quart. " Ye mun fill thyself afore thee gets oop," says
a brawny collier to his wife as he passes her the thir-
teenth cup of tea. And she does. There is no affecta-
tion among the good people ; they mean to have a feast
and a feast it is. A favorite form of entertainments in
these parts is a "ham tea," where ham, harmony and
religious addresses are combined. One of the most
original of these quasi-religious gatherings occurred not
long since in a little colliery town up north where the
entertainment extended over two evenings. The first
evening a grand performance of the Parable of the
Prodigal Son was given. In order to make the repre-
sentation thoroughly realistic a live calf was brought on
the stage preparatory to being slaughtered in celebration
of the return of the Prodigal. As the calf, bleating
innocently and wholly unconscious of its approaching
fate, was led off the stage, the chairman of the gathering
come forward and announced that on the following even-
ing a grand "veal and ham tea " would be held as a
supplement and sequel to the parable.-Cassel'sJournal.
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Our Portrait Gallery.

(A series of portraits and biographical sketches of Canadian
mning engineers, mine managers. inspectors, geologists, explorers,
etc.I

No. iii.

The Late William Plummer, Mine Manager of the
West Canada Mining Company.

In the death of Mr. William Plummer, M.E.,
on the 18th ult., Canada loses one of her most
prominent pioneers in the progress of mining in
this country. His name is probably unfamiliar
to many of the younger generation of mining
engineers, owing to his having retired some years
ago from all connection with the profession ; but
it is still a household word in the district of AI-
goma, the scene of his most active endeavors in
the development of Canada's mineral
riches, and its mention still meets with
warm recognition in many an out-of-the-
way corner of the continent by those who
were amongst the "gang "-now scattered
far and wide-who worked under him at M
Bruce Mines.

Mr. Plummer was born in 1819 at Mary
Tavey, near Tavistock, in the County of
Devonshire, England. This pretty little
village ub situated near to the line which
divides Devon from the famous mining
district of Cornwall.

On his mother's side he was connected
with one of the old mining families of that
district, which fact probably influenced
him to early turn his attention to the sub-
ject, so that he studied his profession under
the most favorable auspices in that classic
district, famous all over the world since the
time when the Phœnecians traded there
for tin, and which has ever since been the
cradle and training school of some of our
best and most practical mining engineers
and miners.

Here he Eerved a thorough apprentice-
ship to his chosen subject, not only study-
ing the scientific principles which underlie
it, but by practice becoming adept at their
successful application to the solution
of the manifold and varied problems con-
stantly confronting the mining engineer,
and that in a district where the experiments M
and experience of centuries had brought
the art to a high pitch of perfection, and

where might be studied fully the charac-
teristics of mineral veins and deposits as laid
bare by the most extensive workings and
thorough exploration.

Having thus acquired the necessary training
and experience, he early in his career became
connected with the well-known London mining
firm of John Taylor & Sons, with whom he re-
mained actively associated until he finally aban-
doned mining, and for whom he successively
managed a number of mines in various parts of
the British Isles before coming to this country.
His first independent charge was at Castleward
Mine, County Down, Ireland, and subsequently
he had charge amongst others of the Goldscope

Mine near Keswick, Cumberland, Eng., and of
the Lackamore mine in County Tipperary, Ire-
land.

In 1859 he carne to Canada as manager for
the Wellington Copper Mining Co. (subsequent-
ly reorganized and known as the West Canada
Mining Co.), bringing with him a wide experi-
ence of mining operations and mineral deposits.
The veins which had been acquired by this
company were adjacent to and a continuation of
the group on which the old Bruce Mines had
been operated for some years previous by the
Montreal Mining Co., and were known as the
Wellington and Huron Copper Bay properties.

Here he found many difficulties to be encoun-
tered in addition to those naturally incidental to

the opening up of new mines. These were due
to the wild and unsettled nature of the district in
those days. Communications with the far distant
settled parts of the country were only by water,
and were, of course, therefore only available for
the summer half of the year, and besides were
even then bad and uncertain. So that not only
was there constant difficulty in shipping away
the product of the mines, but their supplies of
material and provisions were also often jeopar-
dized by the sudden and violent lake storms, so
that at times the question of daily bread was
often a cause of the greatest anxiety. At one
time the whole winter's supplies failed to arrive,

calling for the most desperate efforts to meet the
difficulty, whilst at another a bush fire swept
away nearly the whole of the prosperous village
which had grown up round the mines. Further,
if after the close of navigation any necessity
arose for a visit to the outside world of civilisa-
tion, a tramp with dog teams and on snoeshoes
of some 250 miles around the shores of Lake
Huron had to be faced, all combining to pro-
duce a state of things the full inconvenience of
which can hardly be realised at the present more
favored time.

Notwithstanding all this, owing to Mr. Plum-
mer's experience and indefatigable exertions,
extensive mining operations were inaugurated
and carried on for years. The Company subse-

sequently acquired the adjacent property
of the Bruce Mine, so that all three mines,
were carried on under the same manage-
ment, and at the zenith of their prosperity
gave employment to a force of over 370-
men and boys, whilst it was then estimated
that the operations supported directly or
indirectly some 1,8oo people, of whom
i,5oo resided in the village adjacent to
the works.

After a period of some nine years of
anxious and arduous effort Mr. Plummer
began to find his health giving way under
the strain, and resolved to take the posi-
tion, offered him by the Government, of
Visiting Superintendent and Commissioner
of Indian Affairs for the Western District,
so resigned his charge at the Bruce Mines
in 1868. For five years he remained in
his new position, residing on Manitoulin
Island, being however moved to Toronto
in 1873, where he was given the Superin-
tendency of the Central District. In this
new sphere also, in his treatment of the
of the Indians and their affairs, he met
with the same success that had character-
ised his former career,several kindly tokens
testifying to the regard they had for him.
In 1883 he was removed from Toronto to
Ottawa to take the position of Commis-
sioner of Indian Lands which he held
until 1887 when his rapidly failing health,

Y. the seeds of which had been sown at Bruce
Mines, forced him to seek superannuation.
After two years of well earned rest he
passed away on the S S. Orinico whilst re-

turning from Bermuda, whither he had been in
search of alleviation.

The influence the operation of so extensive
and long-continued an undertaking as the " Bruce
Mines " group would have on the development,
both mineral and otherwise, of a new district can
hardly be over-estimated, and in this connection
as well as in his later career Mr. Plummer ren-
dered signal service to the land of his adoption,
in whose progress he always took the keenest
interest and an active part. He reported on and
was instrumental in bringing into notice a great
number of mineral deposits, all the way from the
silver district of Port Arthur to the Eastern
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Townships of Quebec, many of which are now
known by names familiar to ail Canadian miners,
his reports being notable for good judgment and
that spirit of fairness characteristic of ail his
actions. He leaves behind him a large family to
carry out the traditions and motives he incul-
cated, so that the name is already connected with
success in banking, commerce and other lines in
Canada, whilst one son, by his eminently suc-
cessful career as a mining enigineer in the United
States, still keeps up the credit of the name in
connection with our beloved profession.

Although not actively participating in mining
matters Mr. Plummer kept up his interest in it
till the end, one of his last actions being the
giving of valuable evidence before the recent
Royal Commission of Enquiry into the Mineral
Resources of Ontario.

His connection with the early political events
at and subsequent to Confederation caused him
to be widely known amongst the prominent men
of Canada, amongst whom he had many warm
friends, and in his death Canada loses a skilful
miner, a loyal ci:izen and a kind and true-hearted
gentleman.

Our portrait sketch of Mr. Archibald Dick,
Inspector of Mines, Nanaimo, held over to the
death of Mr. Plummer, will be published in our
next issue.

A Trip to the Lievres Phosphate Mines.

(By Capt. Robert C. Adams, Montreal).

It is considered a fortunate circumstance when business
and pleasure can Ie comied, for business is usually
drudgiry, and pleasure that has not the element of service
soon palls. There are few better opportunities of realiz-
ing this desirable condition than that which falls to the
lot of one who has occasion to visit the phosphate mines of
the Lievres River. Here nature has heaped together
attractions which would make the fortune of any similar
locality in Europe ; and the industries of mian have
formed interesting centres amid the beautiful framework.

An afternoon in Buckingham affords hours of rare
enjoyment. Walking to the riverside one comes to the
saw mills of Messrs. Ross Brothers. There can be seen
the great logs that have been cut during the winter 150
miles away and have floated down the stream, through
cascades, down slides around the fall, and finally been
gathered within the boom where, when their hour for
transformation has come, they are guided on to the grip
of the endless chain that carries them up to the mill on
to a travelling platform that moves them to the circular
saw or the gang saws, changes them into boards and deals,
and they float away down a narrow chute for three miles
to be piled up to dry and await shipment. Across the
river are the miis of James McLaren, Esq., where similar
work proceeds ; and near by is his elegant mansion and
attractive grounds overlooking one of the finest cascades
in America. Between these mills is stretched an
artificial dam over which the water pours in a clear sheet ;
but for a short distance only nature has here erected
barriers of rock that break up the torrent, which thence
rushes with tremendous roar and indescribable confusion
through a narrow gorge. Such a tumultuous rush of
waters is rarely to be witnessed, and it is hard to repel
the fascination that would tie one for hours to the spot
watching the ever varying forms that the cataract assumes
as its torrents pour into the deep rocky gulfs and boil up
again leaping aloft in myriad sprays.

Half a mile higher up the river is another dam and a
cascade of great beauty, which, but for the majesty of the
first would be deemed a sufficient attraction. Here has
been erected a pulp mill. The spruce logs being cut into
short lengths are held against a revolving plane thattakes off the bark ; after which they are pressed against
grindstones flooded with water and are ground to pulp.This being fed to a paper machine iî pressed into sheetsand folded up ready for sale to the manufacturer of paper.
Thus trees, brooks and stones combine to aid literature,
fulfilling in another sense Shakespeare's words

" And this our life, exempt from public haunts,
Finds tongues in trees, books in the running brooks,
Sermons in stones and good in everything."

This beautiful spot bas its charms dimmed by tragedy;
for the villagers tell how twenty years ago a minister,
burdened with the support of a crippled sister, tied a
stone to ber leg and drowned ber through a hole in the
ice.

The steamer Agnes is under command of Capt. George
Bothwell, a skilled veteran in the intricate navigation of
the Lievres River and the possessor of a genial disposition
which is greatly appreciated by the passengers on this
river omnibus, who require to get on and off at all sorts
of odd places where the boat must run ber nose into the
bank or drift broadside to the shore while the passengers
skip to and fro on the perilous shifting plank. Starting
on the Agnes in the morning a most interesting trip
up river awaits the visitor. The stream is narrow, and
at first the country is undulating and of a good farming
character; but further on the rugged hills arise and tell
of stores of minerals awaiting the search of the adven-
turous prospector and the toil of the hardy miner.
These woods skirt the banks and cover the hills, save
where the farmers' clearance or the forest fires have made
their mark. For picturesque beauty there are few river
panoramas that will vie with this stretch of 25 miles,
which culminates in one of the most attractive scenes on
this continent-the High Falls.

About 8 miles above Buckingham the first sign of the
phosphate mines appears in the new wharf of the lately
opened Squaw Hill Mine, where English capital is being
intelligently applied by Mr. Smith, who bas come out
from London to superintend operations. 'Ihe Emerald
Mine then comes in sight with its many signs of activity
and enterprise, buildings, derricks, tunnels, tramways
and great rock dumps testifying to the vigorous work that
bas been done, and suggesting the thousands of tons of
phosphate that have been sent to Europe from this
famous bill. The Little Rapids Mineis passed, and the
slow progress of the canal, building on contract for the
government, is commented upon with the remark that
the work is indeed little rapid. Next appear the new
buildings of what is locally called " the London Com-
pany," where Mr. Pielsticker bas made an enterprising
start which deserves good success. The landing for the
tamous North Star Mine, that cleared $30,ooo last year,
is now passed, and upon enquiring if the sale to English
investors, reported six montbs ago, is completed we are
told ''the mine is sold but the sale is not finally consum-
mated," an expressive statement of a condition familiar
to all who have tried to dispose of mining properties.
Now the bare Ross Mountain looms up and we are told
that the adjoining Lot bas just been bought by some
eminent Dominion Legislators. Crown Ilill and ligh
Rock landings are passed, and on the opposite bank are
seen the piles of white mica and feldspar from the
Villeneuve Mine. This feldspar through the sagacity of
Mr. J. Keith Reid bas been brought to the notice of the
pottery makers and is pronounced the highest quality
found on this continent. The river being high
with the coming down of the north water, the
steamer proceeds on the unwonted passage of the
long rapids. With a full head of stean and an axe
on the safety valve she struggles against the impetuous
stream and after an uncertain conflict slowly gains ahead
and wins ber way to smoother waters. Landing at the
Portage, the visitors clamber up and down hill to the foot
of the High Falls, but are interrupted by a timber chute
down which torrents of water are passing and through
which shower baths are falling. Only a few adventurous
men and boys endure the ducking and gain the best view-
point. Some of the ladies, deterred by the precipice,
give up the effort to get full sight of the cataract; but a
few people ascend the rocks, climb rotten ladders and
scale the old timber slide. At last a point is reached too
perilous to be ventured upon and all return save one
couple. A rotten and slippery timber stretches over a
deep ravine having jagged rocks at ils bottom. The
lady's heart beats violently and she fears to cross ; but
ber escort going in front reaches his bands behind and
with fervid clasp ber faltering steps brave the fearful
danger. A few thrilling moments of peril that seem to
involve ages are followed by a bound to the solid rock and
the fervid clasp is changed in direction and increased in
intensity. Though the Lievres bas its tragedies it also
bas its romances ! Standing alongside this immense
cataract with throbbing heart and pulsing view, contrast-
ing conscious safety with the rareness of deadly peril, one
gazes upon the wild waters rushing down into the great
calm basin encircled by almost impenetrable forests and
realizes that words fail to convey the emotions and
impressions and is content to say with Moore:

" How fair though art let others tell
While but to feel how fair be mine."

Only a year ago another tragedy cast its shadow upon
this marvellous scene. A highly esteemed young minister,
in spite of warnings, ventured near the rapids and was
drawn towards the falls. Finding escape with the boat
hopeless he was seen to plunge into the water in a vain
attempt to swim, but the remorseless torrent bore him to
destruction. The body was afterwards found with not a
bruise visible upon it.

A party of four decided to stay over at the phosphate
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mines and explore the famous range of hills that has
yielded the great bulk of Canada's export of the fertiliz-
ing rock. On her return down stream, the Agnes
dropped the party at Crown Hill, and they toiled up the
tramway to a height of 350 feet, but the city man de-
clared it was i5,ooo feet measured by effort. Here are
the mines of the Canadian Phosphate Co. and a hearty
welcome is extended by its representatives, Mr. Thomas
Lyons, superintendent, and Mr. Merrill, shipping clerk.
After a good supper, the comfortable chairs in the sitting
room received the wearied forms and amid a cloud of
smoke the ear is regaled with the facts and legends of the
mine. As the frogs set up their evening refrain the
superintendent tells of the Irish lady, who after her first
night at the mine went to the frog pond with a big stick
in her hand "to hit them little ducks when they put
their heads out." Wire mattrasses afforded unwonted
luxury in a mining camp, and the next morning found
the visitors ready to explore the mines. It was Sunday,
and the superintendent most kindly devoted his leisure to
the edification of the party. The various pits were
visited and descended. It was found that they were
worked with smail boilers and hoists placed at each pit,
the mining was done with steam drills and in some wet
pits steam pumps were used. The ore as it came out
was placed in cars and drawn by horses to the
cobbing house, where a complete system of separation
was well provided. The ore when ready for shipment
was drawn to the brow of the hill and thence lowered in
cars down the steep incline by a wire rope over 2,000
feet in length, made in one piece without a splice. Ail
the arrangements were pronounced to bear the impress
of skill and good judgment. Telephones transmitted
orders to (listant points and saved the expense of messen-
gers ; and every economical device that could be readily
applied seemed to have been thought of. But it is not
enough to have a well equipped mine ; minerais are a
desirable feature in a mining property, though sometimes
not duly considered by speculators, who, if they can seli
a mine, have no concern for its future. It was with in-
terest therefore that the existence of large deposits of
phosphate was observed and it was seen that the exten-
sive preparations for handling the ore were warranted by
its presence. The green apatite was found to occur in
irregular bunches ail through the rock, so that the whole
mass was more or less permeated with it and the hillside
must be quarried down, the amount of phosphate now
being proportionate to the tons of rock removed. " It's
ail through the rock," said Mr. Lyons. "Sometimes
you'll put a shot into bare rock and the pit will be all
strewn with phosphate and you wonder where it comes
from. But," he sadly said with candor, " sometimes it
works the other way and you dori't sec as much as you
expected to ! " After Crown Hill had been explored
and approved by the self-constituted inspectors, the party
drove and rode to Star Hill, three miles distant, the
famous mine formerly operated by the Union Co., but
now owned and worked by the Canadian Phosphate Co.
The big pit that has yielded so many thousand tons of
ore has been abandoned and the immense rock dump
testifies to labor in vain and sinking of capital. But
other pits have been successfully opened and large surface
shows are being worked. A good output is being
secured and a prosperous future seems certain. After
dinner had been provided by the courteous manager, Mr.
Cameron, who has charge here under Mr. Lyons' gen-
eral superintendence, a charming walk was taken for
two miles through the deep forest, verdant with the
freshness of spring, and as yet unvisited by the baneful
mosquito or black fly, two mysterious plagues whose
existence if satisfactorily explained by the theologian
might unravel the riddle of the universe. New workings
are seen a mile away, proving that the deposits of
phosphate occur all along this inountainous range ; and
the walk is terminated at the Central Lake mine, where
a great cutting has been made showing the same rich
green streaked rock that characterizes ail the workings of
the district. The enterprising owner, Mr. S. P.
Franchot, also manager of the famed Emerald mine, has
brought a steam boiler and hoist upon the scene, a strik-
ing intrusion of civilization upon savagery as it stands in
in the midst of the seemingly inaccessible wilderness. It
will doubtless bring to the surface large quantities of ore
and demonstrate the richness of the ground.

Some pits showing good veins of phosphate were then
visited on the adjoining Lots of the Anglo Canadian Phos-
phate Co. On the highest hill, at a little distance, their
lofty derrick stands in the weird solitude awaiting theslowly approaching completion of the little rapid canal,
which will permit steamboats to come to these lots by
the drowning out of the Long Rapids, when supplies can
be brought and phosphate transported more cheaply andwork can be profitably resumed. Here is a wonderful
view of hills and vales covered with deepest forests,
except in one direction where a Geiman colony hasmade clearance in a valley and secured prosperous
farms and comfortable homes. Amid the wildness of
nature this glimpse of mans'effort and supremacy brought
feelings of satisfaction and cheerfulness. Getting back
to Crown Hill in a drenching rain, arrayed in borrowed
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garments, fed on the succulent baked bean, cheered by
strains of banjo and fiddle, enlivened by the dance
(until a visitors head is punched hy the hanging lamp),
warmed by gymnastic tricks and with circulation
quickened by slaps from a miner's bootleg, this energe-
tically spent "day of rest " ends in a night of repose.
Monday morning the electric bell summons the outsiders
of the party to rally at breakfast and a walk is taken up
hill for half a mile to the justly renowned High Rock
Mine, which year after year turns out its five or six thous-
and tons and like Tennyson's brook sings:

Stams may corne and seans may go,
But 1 go on for ever!

The great dog Mousequetaire, an immense St. Bernard,
accompanies the party, but the High Rock collie thinks
he belongs to the best mine and pluckily insults the
Crown Hill intruder. A terrific dog tight ensues, soon
joined in by a Newfoundlander, and the three dogs are
mixed up in an indescribable medley and uproar of tumbl-
ings and yells. Now Mouse has Collie by the neck, then
Collie has Mouse. by the hp and the advent of the black
dog on the top of the heap occasions a new diversion.
The row stops at last, nobody knows how ; the com
ba'ants are collared and are told that phosphate dogs
should not delight to bark and bite.

Mr. Twidell the clerk of the mine now politely takes
the visitors in hand. The three bears in the great cage
are visited and caressed and are found to agree better
than the dogs. Then the seven drill Rand air compressor
is seen to be working well, saying in its puffs, so miners
assert, "a dol-lar a min-ute." The Cap Rock pit is
descended, where a great vein has been followed to a
considerable depth and large bunches of ore are to be
seen here and there all along the lead at the back of the
bill; being lowered down in the tramcar, the famous No.
ii Pit is visited, and here is seen a real mine with its
tunnel, shaft and drifts in which the air drills with
unearthly roar pierce the rock. Wonderful bunches of
phosphate are examined and the verdict is passed that
High Rock is good for many a long year. The cobbing
house is visited and all the transport system surveyed lby
which the ore is hoisted up the hill in tramcars, which then
run by gravity for two miles down the hill and dump into
the barges. The party are told that a 12-drill Ingersoll
air compressor is to be placed at the river for the sake of
cheapness of fuel, and the power is to be carried in pipes
two miles to the workings. The pipes above, it is said,
will cost $6,ooo. May the day of electric mining be
hastened when a little wire will carry the power!

After dinner at Crown Hill and a general boot black-
ing the party are lowered down the incline which the
city man declares is much shorter one way than it is the
other. Then the Agnes appears and steams into a float-
ing raft to receive the wanderers. They depart, profuse
in their expressions of gratification of the courtesy re-
ceived and the enjoyment experienced, but yet loudly
complain at the exorbitant charges, for when asked for
" the hotel billh" the superintendent replies, " A
thousand dollars and I won't take a cent less ! Of
course no such sum is to be found in the pockets of the
visitors, and they are generously and trustfully allowed
to depart without any seizure of their gripsacks for se-
curity.

The trip down river with the current is quickly made,
in spite of numerous stoppages for passengers and gcods.
But the sights of the region have not been exhausted.
The next morning a walk is taken in the slides along the
river for three miles. The water having been turned out
to permit repairs, a dry plank walk is afforded through
pleasant groves. and near rushing cascades until the
Basin is reached, where the Lievres pours tumultuously
down its last rapids to mingle with the waters of the
Ottawa. Here are three mills for grinding phosphate.
The latest, owned by Messrs. Lomer, Rohr & Co., of
Montreal, has a new system of separation, devised and
erected by the Messrs. Taylor, father and son, who
politely explain its workings. It appears that the long-
felt need of mechanical means of removing the rock from
the apatite, in place of the slow and ineffective methods
of hand cobbing, has been in a measure realized and a
great impetus is likely to be given to the phosphate in-
dustry by the ingenuity of the inventors and the enter-
prise of the owners.

Mr. Fred Wilson's team of handsome blacks now
awaits to drive to Mr. Wm. McIntosh's successfully
opened mine in Templeton, with a range of further
possibilities of visits to famous mines most tempting to
the explorer and excursionist. One who visits this region
need fear no limitation of opportunities for research and
enjoyment. Rod and gun have their mission abundantly
provided for, and as evidence of the treatment the
wayfarer may expect, it may be mentioned that taking
refuge from a shower in the little log house of Mr.
Robert Corner. the party was made to partake of dinner,
for which compensation was refused, and the money left
upon the table was brought to the carriage with the
earnest remonstrance, " God forbid we should take any-
thing for giving a body a bit to eat."

Such is a phosphate trip up the Lievres River and such
is the hospitality and simplicity of the people. Surely

nowhere can the lover of nature, the seeker for adventure
and the inquirer into mining industries and resources find
a better field for an outing.

The Early History of Copper Mining on Lake
Superior.

E. B. Borron, M. E. Collingwood, Ont.*
It would appear from what are called Indian diggings

that the existence of native copper on both shores of
Lake Superior must have been known to some of the in-
habitants of this continent in very remote times. The
only localities where these diggings have been found on
the north shore are, so far as I know, at Cape Mamainse
and upon Isle Royal. Although the occurrence of native
copper on both sides of Lake Superior was mentioned a
century hefore in the narrations of the Jesuit mission-
aries, % was not till the year 1770 that we hear of any
active mining operations by Europeans. We learn that
some three years before that date one Alexander Henry,
an Englishman, engaged in trading with Indians, had
passed the winter on Michipicoten Island and reported
the existence of lead at Mamainse and of the grey ore of
copper at that and various other places. In the year
following, 1768, Captain Carver hazarded the prediction
that " in future times an advantageous trade in copper
will spring up." So far, takink in both shores, the
gallant captamn was a prophet ; but in view of the
magnificient canal and locks since completed, how
primitive were his notions as to the best way of accom-
plishing this ? For he goes on to say, "The metal will
be conveyed in canoes through the fails of Ste. Marie,
and thence in larger vessels to the falls of Niagara, and
after being carried by land across the portage will easily
be transported to Quebec." In 1770 Henry formed a
company, in which the Duke of Gloucester and other
prominent Englishmen were partners, to work mines on
Lake Superior. They had a shipyard, it is said, at
Port aux Pines, about six miles above Ste. Marie, where
they built a sloop of 40 tons. A party of miners were
in the first instance sent to Ontonagon river on the south
shore, where it would seem to have met with no success.
The force was then transferred to the north shore, some-
where it is thought about Pointe-aux-Mines or Mica
bay. Here they sank thirty feet in the solid rock, but
the vein, which at the surface was four feet in breadth,
had, it is said, contracted in the bottom of the shaft to
four inches, and under these discouraging circumstances
further mining operations were abandoned. In one
narrative it is stated that the shaft caved in and killed
some of the miners, and that this, together with the diffi-
culty and expense of transporting supplies, led to the
abandonment of the enterprise. From other sources we
learn that the drift which the miners were driving in soft
ground caved in, owing to them neglecting to timber it
properly. It is unlikely that such an accident would
occur to a shaft sunk in the solid rock and not more than
thirty feet deep. This circumstance, taken in con-
junction with the fact that many other veins presenting
a good appearance at the surface, in that section of the
country, have subsequently been found to fail and become
worthless at a comparatively shallow depth, leads me to
think that the first account is the a true one. Henry re-
marks that it was partly in hopes of finding silver in
sufficient abundance to make the speculation profitable
that the works were commenced. To Dr. Douglas
Houghton, State Geologist of Michigan, belongs the merit
of being the first to explore, and in his report for 1841, to
make known the leading features of the region on the
south side of Lake Superior, and to give reliable and
definite information with regard to the rich deposits of
native copper. With the enterprise so strongly char-
acteristic of our neighbours, no sooner had the Indian
Title been extinguished (1843) than a vast number of
applications were made for tracts of mineral land, and the
work for both exploration and development was carried
on with great vigor, and in some instances with remark-
able success. From the year 1773 till 1845 no mining
whatever was done, as far as I know, on either the north
shore of Lake Superior or Lake Huron. About the
latter date, however, the attention of Canadians having
been roused by the richness of some of the veins dis-
covered on the south shore, they began to form comn-
panies with the view of exploring for and working the
mineral deposits on the north shore, which it was thought
might prove as rich as those on the American side.
Among others was the Montreal Mining Company. The
first steps towards the organization of this enterpising
company were taken, I believe, in 1845, for I find on
reference to a few rough notes taken from the annual re-
ports that Mr. Forrest Sheppard left Montreal with a
small party on May 2nd, 1846, for Lake Superior to ex-
plore for and locate mineral land for that company.
This was followed by another and larger party on the 8th
of that month. The whole, when ultimately assembled
on Lake Superior, numbered between eighty and ninety
persons, and were under the charge of Mv. Sheppard,
.* Evidence before the Royal Commission of Ontario.

who had been highly recommended as well qualified for
the position. The coast from Sault Ste. Marie to Pigeon
river, upwards of 500 miles in length, was surveyed and
more or less carefully explored. That the company
were very sanguine as to the importance of the results of
this costly expedition, and the great value of the mineral
tracts thus acquired by them is evident from the first
annual report of the trustees, wherein the north shore is
described as "a region abounding in mineral treasures
requiring only the hand of the miner to convert it into a
source of perhaps inexhaustible wealth." Mr. Sheppard
selected eighteen tracts, or mining locations, as we call
them. Each tract was, in terms of the Crown Lands
regulations of that day, five miles in depth by two in
width, and contained ten square miles of land. These,
with one or two exceptions were all obtained from the
Government. The price then charged was I believe, £i5o
Halifax currency paid down for each location, and 4s. or 8o
cents an acre, payable by instalments. I think, however,
that the company obtained their land for 20 cents an
acre. In 1847 the company's operations were confined
to a re-examination of the locations on Lake Superior
and to testing the veins upon several of them, in addition
to which the coast of Lake Huron was explored from
Sault Ste. Marie to Lacloche, and several other mining
locations applied for, which, however, were subsequently
abandoned. The company was greatly disappointed
with the results of both the re-examination and the work
done on their Lake Superior locations. They had failed
to realize the hopes raised by the explorations of the
previous season, and the directors naturally, but some-
what hastily, as it appears to me, blamed Mr. Sheppard
for his selection, and the men who were employed to
test the veins on the locations, for their supposed incom-
petence.

In justice to Mr. Sheppard it is only iight to mention
that twenty-one years later the celebrated Silver Islet
vein was found to be included within the limits of one of
the locations selected by him, and for aught we know
other veins quite as valuable may be found in other loca-
tions. It was in this year that rich copper veins were
discovered on what were afterwards known as the Bruce
Mines and Copper Bay locations. The Montreal com-
pany, by the advice of their manager, Captain Roberts,
an experienced miner who had been brought out from the
United Kingdom, purchased the Bruce Mines location.
So strongly was Captain Roberts convinced of its value
that he recommended the directors to pay as much as
£ioo,ooo sterling, if it could not be obtained for a smaller
sum. The amount actually paid was, I believe, about
£40,ooo Halifax currency. The company had previous
to this completed its organization and obtained a charter
but after the purchase of this property the stock was
raised from 40,000 to 60,000 shares of £5 currency each,
and the whole energies and means of the company were
thereafter concentrated on the Bruce mines. In the
three following years, 1848-49-50, work at the mines,
both underground and upon the surface, was prosecuted
with great vigor. Dwelling houses sufficient to accom-
modate several hundred persons, with offices, stores,
warehouses, wharves, etc., suitable for mining on a very
extensive scale, were built ; a powerful engine and ore
dressing machinery put in place, and large copper-
smelting and refining works erected. Shafts had been
sunk, levels driven, and a large quantity of ground stoped,
the ore or produce of which was for the most part lying
at the surface at midsummer, 1850. A great sum of
money had been spent and no returns as yet obtained in a
tangible form or shape from the mine. The ore, estimated
to contain 6%/2 % coppcr, as it came from the mine, owing
to theexpenseof transport, was not marketable until dressed
or separated from a portion at least of the rock with which
it was intermixed. In order to do this a powerful engine
and suitable machinery were necessary. These had
arrived at the mines from England, together with an
engineering expert, in the fall of 1848. This man very
imprudently built an engine house of rough or imperfectly
hewn stone in the winter, and before spring most of the
machinery was in place. The consequence was that as
soon as the spring thaw set in this large and costly build-
ing fell down. This misfortune, and a severe visitation
of cholera, in 1849, delayed the completion of the ore
dressing machinery and the possibility of obtaining
returns until the summer of 185o. The company had
now arrived at what may be regarded as the most critical
period of its existence. The stockholders had been led
to believe that the veins were extraordinarily rich, and
that there was sufficient rough ore already mined and at
the surface to yield when cleaned some 5,ooo tons of
dressed ore, worth at least $200,ooo or $250,ooo net.
The opinions, estimates and reports upon which these
sanguine beliefs rested were, now that both the ore dres-
sing machinery and smelting works had been completed,
to be tested by practical results. In order that nothing
might be wanting to ensure success, the president of the
company, the late Hon. James Ferrier, went to England
and brought out a mining captain, a copper refiner and
three furnace men. lie also selected a gentleman for
manager so highly recommended that the board of direc-
tors made an agreement with him for five years. Not-



THE C(ANADIAN MINING REVIEW.

withstanding all these precautions the result of the
following years operations were a sad disappointment to
all concerned. The ore dressing machinery was found
to be incapable of crushing and cleaning properly more
than one-half the quantity of ore the engineers had said it
would do. The ore on the surface was found to yield
when dressed little more than half the quantity and value
that it had been estimated at, and the smelting of the ore
by the Welsh process had proved a complete failure.
Under these circumstances the anger of the unfortunate
stock holders would seem to have fallen on their officers,
all of whom either resigned or were dismissed the follow-
ing year, I8. In 1852 I was myself appointed manager
of the Bruce mines. The mining captains still continued
to report that the stopes were producing from two to
three and in some instances four tons of 15 per cent.
copper ore per fathom. Careful comparison of the
total quantity of ground stoped or otherwise excavated,
with the number of tons of dressed or marketable ore
actually obtained therefrom, convinced me that the veins
had not upon an average yielded more than one and a
half tons of 15 per cent. copper ore per fathom. Hitherto
the miners had worked under what is known in Corn-
wall as the " tut-work" system. Under this system
they are paid according to the quantity of ground cut,
but have no interest whatever in the ore. The other
system is that under which the miners are paid so much
a ton of the dressed ore. In Cornwall it is called work-
ing on tribute, and the system under other names and
with modifications is adopted in many mines elsewhere.
The " tributer " is deeply concerned in the richness of
the veins ; and while it is his interest in common with
his employer to avoid all waste of ore, it is not his in-
terest unnecessarily to excavate or stope away the wall
rock or barren and unproductive portions of the vein.
This system I determined, if possible, to introduce.

The miners were accordingly offered prices which would
have enabled them to have earned considerably higher
wages than under the former or tut-work system, if the
estimates and reports of the mining captains in reference
to the productiveness of the various stopes or pitches had
not been excessive. All except a few refused to take bar-
gains on the terms offered, and many left the mine rather
than do so, most of them asserting that the estimates in
question were too sanguine, if not greatly exaggerated.
Some twenty miners, however, consented to take con-
tracts in the richer portions of the veins under a modified
form of the tribute system, at prices based upon our own
estimates. By thus reducing the mining expenditure
within narrow and safe limits, and at the same time keep-
ing the ore-dressing machinery fully employed cleaning
up the poor ores and waste, of which there was a consid-
erable quantity, especially in the form of skimpings, or
skimmings thrown off in the process of jigging, it appeared
to me quite feasible to make returns which would for sev-
eral years at least exceed the expenditure. This policy I
concluded to carry out with the approbation of the Pres-
ident, then Mr. Hugh Allan, hoping that in the meantime
some improvement in the mine, increase in the price ot
copper or reduction in the cost of producing and trans-
porting the ores to market, might enable us to render a
lavorable balance permanent. Expectations were so far
realized that in 1853 the directors felt justified in declar-
ing a small dividend, followed by a larger one in 1854.
In this the board, as afterwards appeared, acted precipi-
tately, being moved thereto rather by what was hoped for
and expected than by what had been really accomplished.
I was myself sanguine that the returns in these first years
of my management would exceed the expenditure, and
although I did not advise that step, my reports may unin-
tentionally have led in some measure to its being taken.
In 1853 and 1854 the price of copper was exceedingly
high, and I was strongly urged by the president to increase
the output of the mine to its utmost'capacity. To do
this we were obliged to resort to the tut-work system
again, as a limited number of miners only were willing to
work on tribute. The result was agaiu most unsatisfac-
tory, and a serious loss was sustained in 1854 and 1855.
This loss was owing to the necessity we were under of
working the poorer stopes, and to the very high wages
we were obliged to pay both miners and laborers in con-
sequence of the demand for men not only at the mines on
the south shore of Lake Superior, but at Sault Ste. Marie,
where the canal was at that time under construction. It
was, however, greatly aggravated by the total loss of the
company's steamer late in the fall of 1854, with very
nearly all the materials and machinery required for min-
ing and ore dressing operations during the winter-a loss
which could not be fully replaced before the next sum-
mer. It may be proper to mention that in 1853 I began
to fear that the veins were becoming poorer, and that if
they fell off generally as much as they had done in sever-
al of the deeper shafts they would soon become unwork-
able. These opinions were represented to the president,
and I urged him repeatedly, in the interest of the stock-
holders, to sell the mine if anything like a reasonable
offer could be obtained for it. This at length he attempted to
do, but the price asked was so high that no one would even
look at it. It was perhaps in anticipation of being placed
in a better position to dispose of the mines on good terms

that the president was led to advise the payment of a
dividend in 1854.

In the summer of 1885 the tribute system was again
adopted and the mining operations on a limited scale
were thus carried on without much loss I think till about
1864 or 1865 when the whole location was sold to the
West Canada Mining Company, who had for ten years
rented the western portion ofit. In1870the Montrealcomp-
any sold the whole of their immense Lake Superior pro-
perty, inclusive of Silver islet. This unlucky sale was, I
believe, brought about partly in thefear that the silver ore,
of the existence of which they were fully aware, was a
superficial or surface show only and would not go down
to any considerable depth, and partly in the belief that
situated as the vein was below the water of Lake Superior
it would be exceedingly difficulty if not impossible to
work it, and that at any rate a large sum would have to
be raised and expended and might possibly be lost ; in
addition to which they were thieatened with law suits in
regard to their title. Still if the patience and the means
of the company had not been exhausted by twenty years
of unsuccessful effort at Bruce mines they would undoubt-
edly, I think, have retained and worked Silver islet and
been, if the reports of the working of that mine are to be
credited, amply compensated for their previous losses
and disappointments. In view of the fact that its direc-
torate has included many of the shrewdest and most
upright and honorable merchants and professional
men in the City of Montreal, and that its officers
have been men of at least average intelligence and
experience, results so disastrous to the stockholders
and discouraging to others call for explanation.
There are several reasons why, in my opinion, the
Bruce mines failed to realize the sanguine expecta-
tions of the company. The veins on the surface were
large and showy, containing more or less of the rich grey
and purple ores of copper in addition to the common
yellow ore. The gaugue of the veins, throughout which
the ore was distributed was a pure white quartz, and the
whole doubtless presented, a very fine appearance. Cap-
tain Roberts on first seeing the location reported as
follows : "IThis vast deposit of copper ore at the outcrop
of the veins is incalculable and almost unparalleled. It
exceeds anything I have seen or heard of in Europe."
Whether from a failure in the richness or in the quantity
of the ore, or in both, we find that Captain Roberts one
year later had modified or changed his opinions. There
is no doubt that the rich grey and horseflesh ores gave
place to the poorer yellow ore at a very insignificant
depth, and it is probable even that in this short time the
veins in some of the stopes had become less productive.
A very careful examination of the mine by the late Sir
William Logan at this time (1848) went to show however
that the veins were still so rich that on the assumption
that these was no further falling off in their productive-
ness, and that all the copper could be obtained in a
marketable condition, a large profit might in his opinion
still be realized from the mines. But it was in these very
assumptions that the chief obstacles to the realisation of
the profit lay. So intimately blended was the ore with
the matrix of the veins, and so inconsiderable the dif-
ference of specific gravity, that by no ore dressing
machinery or process of separation by water then known
was it practicable to obtain in a marketable state any-
thing like all the copper contained in the rough ore or
vein stuff as brought from the mine. In attempting to
dress the ore to yield 15 Fer cent. of copper or upwards,
not less than two-fifths of it I believe was lost in the
deads, or skimmings, and in the slimes. Again as
as regards the deterioration of the veins, there
can be no question whatever that they became
poorer and less productive in depth, and that at a rela-
tively shallow depth, as compared with veins in other
mining countries, they ran out or became so poor as to
be no longer worth following.. Very little work has really
been done below the 35-fathom level, and the deepest
shaft at the Bruce mines was only about 50 fathoms.
Thus, without attributing to the managers and other
officers of the company either incompetence or deliberate
misrepresentation, we find in these two facts, namely :
(i) the failure of the veins or lodes in depth, and (2) the
impossibility of obtaining in a marketable form much more
than three-fifths of the copper actually contained in the
veins, sufficient explanation of the almost unbroken suc-
cession of over-sanguine reports and estimates on the one
hand, and of disappointed hopes and expectations on the
other. In 1853 Mr. Sampson Vivian, a miner of Corn-
wall, England, who had spent some years in the United
States, obtained from the Montreal Mining Company, at a
royalty of one-twentieth of the dressed ore, a fourteen
years' lease of the eastern part of the Bruce mines loca-
tion. Several veins had already been discovered, and
some little mining done by the Montreal Company, but
the ore produced being poorer than that got in the east-
ern part of the location they had not been worked for
several years. It was doubtless under the impression
that the Bruce mines had been so named in honor of the
Scottish patriot, instead of the Earl of Elgin, at that
time Governor General of Canada, that Captain Vivian
called his mine the Wellington mine.

The ensuing year the lease was assigned to an English
company which he had succeeded in forming. It assumed
the name of the West Canada Mining Company, and the
general management was entrusted to the well-known
firm of John Taylor & Sons, of London. Had the com-
pany's operations been confined to the lodes or veins of
the existence of which they were aware when they com-
menced, I am persuaded that they would soon have
abandoned the enterprise. It was not very long after
they had started, however, when a teamster, named
George Clarke I think, in searching for strayed cattle ac-
cidentally stumbled on a vein previously unknown. A
recent bush fire had burned off the moss and vegetable
matter, and left the Iode exposed at one or two points
where it had previously been hidden from view. When
uncovered or stripped, this vein and another with which
it formed a junction some distance from where it was first
discovered, proved not only to be much larger and richer
than those the company were then working, but far better
than those at the Bruce mines, which the Montreal Com-
pany had retained in their own hands. As the uncover-
ing of the veins was proceeded with it became evident to
the managers of the West Canada Mining Company that
they would, if they kept their course, cross the western
boundary. They accordingly very judiciously secured a
lease of the adjoining Huron Copper-bay location. I can
only say, generally, in regard to this enterprising com-
pany's operations, that they were, so far as I had an
opportunity of judging, carried on in a miner-like man-
ner ; such engines, machinery and ore-dressing apparatus
as the large experience of the London managers suggested
as being calculated to ensure successful results, were sent
out and erected at the mines. So great were the difficul-
ties, and so heavy was the cost of starting and opening
up the mines, that notwithstanding the richness of the
veins no dividends were, I believe, declared for
the first six or seven years. In the next seven
years, however, under the energetic and judicious man-
agement of their local agents, Mr. James Bennett and
Captain William Plummer, several dividends amounting
in the aggregate to a large sum were paid to the share-
holders. In view of the early termination of their lease
of the Wellington mine the company in 1864 or 1865
purchased the whole location, including the Bruce mines,
from the Montreal Mining Company. The sane difficulties
which had been found insurmountable by the Montreal
Mining Company and its managers, and under which
they had been obliged to succumb, together with lower
prices for copper, began to tell with increasing severity
on the West Canada Company ; and in 1867 or 1868 it
would appear that the results had not been satisfactory,
for at that period Mr. John Taylor, jr., of London, was
sent out to examine and report on the property. He
spent six weeks at the mines and his report, which was
rendered on the 12th of September, 1868, is remarkable
not merely for its ability, but for its general fairness.
Mr. Taylor clearly apprehended the chief obstacles to
the profitable working of the mines when he says :-" It
is evident that the three main points you have now to
contend with are (i) the very heavy cost of dressing ;
(2) the great loss of copper under the present systen of
washing ; and (3) the high rate of freight fron the mines
home to England." He made two suggestion calculated
in his own opinion to reduce the expenses and economize
the waste of copper. These were, (1) te smelt the ore
on the spot ; (2) to reduce the copper by what is con-
monly known as the salt process. He himself favored
smelting, but as in both the copper would be obtained in
a metallic state, he estimated the saving in the item of
freight alone would not be less than £7,oo or £8,ooo
sterling per annum. In addition, however, to the three
points specially mentioned, another circunstance only
slightly alluded to in Mr. Taylor's report must have
began before this time to exercise an adverse influence on
the returns from the mine. No one who saw the size or
richness of the veins at or near the surface in 1855-56
could fail to perceive, on perusing that part of the report
which describes their appearance in the botton of the
various shafts and stopes in 1868, that there had been
a great falling off both in the size and the richness of the
veins at the depth of 40 or 50 fathoms. Mining opera-
tions continued to be carried on till 1876, when in con-
sequence I presume of the continued unsatisfactory
results, work was suspended and has not since been
resumed. During the minitig excitement of 1846-47 a
number of other locations were taken up on the north
shore of Lake Huron. Among then there was one near
the mouth of the Whitefish river, on which at least oue
shaft had been sunk to the depth of o or r5 fathoms, so
far as I could judge fron the quantity of stuff produced,
for I did not see it when open. It was known as the
Wallace mine, and owned by the Upper Canada Mining
Company. The vein coatained copper pyrites and ore of
nickel, but not in sufficient quantity apparently to justify
further expenditure. I am inclined to think this con-
pany had a location on Michipicoten Island, where
considerable work was done on a vein of native copper.
Some mining was dont at tht Emerald mine on the
Rankin location, near Sault Ste. Marie. The ore was
the yellow ore of copper, and in such quantity that had
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it been solid, and not so dispersed throughout the gangue
of the vein, it would probably have received a more
thorough trial. Several locations were also taken up by
the late Mr. Kilialy and others near Echo lake, on
which there were good sized veins.
On two of these shafts were sunk, but which I think
did not exceed five fathoms. It was the yellow ore in a
gangue of white quartz, but so far as I can recollect it
would not yield more than 2 per cent. of copper. Some
work was also done at the Begley mine on the north side
of Batchawana Bay, where the yellow ore of copper was
found in good quantity but of low grade. At none of
these mines, so far as known to me, was any copper
dressed and sent to market. The Quebec mining com-
pany was a bona fide Canadian company organised about
the same time as the Montreal Mining Company. The
locations of this company were all situated on the north
shore of Lake Superior, and on Michipicoten Island, at
Point aux Mines or Mica Bay. Misled by surface appear-
ances, and to say the least by the imprudent advice of
their manager, they appear to have commenced opera-
tions with great spirit, or rather recklessness ; a large
number of substantial and comfortable dwellings for
officers and men, and other buildings such as storehouses,
offices, blacksmiths' and carpenters' shops were erected ;
a good overshot water wheel and ore dressing machinery
were also put up ; and to complete all one or two copper
smelting furnaces were built. From the large force em-
ployed at the mine I should think that a good deal had
been done under ground as well as on the surface, in the
two or three years during which it was worked. In the
fall of 1849 the mine was taken possession of for a short
time by the Indians, who were dissatisfied because a
treaty had not been made with them for the surrender of
their rights ; but a treaty was concluded in the following
year, and no further trouble was occasioned by them.
About this time the company triedI to sell the mine in
England, and an expert was sent out to examine it. He
reported, I have been told, unfavorably. At all events
the mine was not sold, and in î85o or 1851 operations
were suspended and have not since been resumed. The
Quebec company must have expended more than
$ioo,ooo, and I have heard that only enough ore was
got out to make three or four tons of copper. It is pro-
bable that there might be more or less poor ore that
would not pay the expense of dressing and smelting. Be
this as it may, for I only speak fron hearsay in regard
to operations prior to 1852, the returns obtained from she

mine were unquestionably very small. Some work was
done, I believe, on Michipicoten Island, but the result
was net encouraging and operations were abandoned
there also. About the same time a company called the
British North American, I think, did some mining at
Princess Bay.

The object of their search was also copper, but I was
told by some of the miners who had worked there that it
appeared to them more promising for silver than copper.
It was also abandoned about the year 185o. I omitted
to mention that in 1856-57 the Montreal Mining Co.,
on my recommendation, made a cautious trial of their
location at Point Mamainse, on the north shore of Lake
Superior. The veins so far as discovered were neither
large, regular, nor well defined, but the display of ore on
the surface was tempting, consisting as it did of native
copper, grey and yellow ores ot copper and galena or lead
ore. In this last there was some twelve ounces or more
of silver to the ton, and native silver was found associated
with the native copper. As little as possible was spent
on the surface, pending the result of the contemplated
mining operations. Considerable prospecting was done
and five shafts were sunk to depths varying from 14
to 6o feet on the most promising mines. From one
shaft, which was sunk at a point where there had been
an Indian digging, about i,4oo pounds of native copper
was obtained. The largest piece weighed nearly 6o
pounds, the biggest mass that had been got on the north
shore up to that time, if not since. The vein, from the
first small and without regular walls, ran out almost en-
tirely at the depth of 1o fathoms, and as it was costing
nearly $200 a fathom to sink the shaft it was stopped at
that point. Three other shafts were sunk on different
veins on the same trap range as that which produced the
native copper, but only grey and yellow copper ores were
ot, and these not in sufficient quantities to pay, even

had there been ore dressing machinery on the spot. The
fifth shaft was on a native copper vein on another range
of trap some 150 fathoms to the east of that last men-
tioned-a strong bed of conglomerate being interposed
between them. It produced at first some nice pieces of
native copper, but at 25 feet in depth the vein was barren
of metal, although still ten inches in width and carrying
good mineral soils and spars. The vein of silver·lead
was too snall to warrant the expense of sinking more
than a few feet on it. In view of the company's financial
condition, and of the fact that a large sui would be
necessary to thoroughly test the mine without assured
profitable results, operations were suspended in 1857, the
amount thus expended being about $5,00o. I am under
the impression that the Silver Islet Company have, since
their acquisition of the Montreal Mining Co.'s Lake

Superior property, done some work on this location, but
with what results I am unable to say. Two English
companies have engaged in copper mining on the north
shore at a comparatively recent date. One of these pro-
perties is situated at Cape Mamainse, upon a location
immediately adjoininz that I have just described. The
other is on the Island of Michipicoten. A large sum of
money has been, I believe spent on both mines, but
especially upon that at Mamainse. The shipments of
copper have been relatively insignificant. That the
results have been unsatisfactory, to the shareholders at
least, may be inferred from the circumstance that at both
these mines operations have now been suspended.

Of the copper mines at Sudbury I am unable to say
anything, as I have not seen or examined them. This
history of copper mining en Lakes Superior and Huron
really includes all or nearly all that has been done in the
Pruvince. At least I am not aware of any other part of
Ontario where copper mining has been carried on to any
extent worth mentioning. That these enterprises have,
almost without exception, resulted disastrously cannot be
denied, however conflicting may be the reasons given by
different parties belore the Commission. Nor can it be
denied that it would have been very much better for the
stockholders in the various mines if the three million dol-
lars worth of copper obtained therefrom had still remained
buried in the bowels of the earth, and the four or five
millions worth of gold, or its equivalent, expended in
searching for and mining this copper, had remained in
their pockets. Other parties may have benefitted, but
the men, for the most part Canadians, who furnished the
capital clearly have not. But should anyone infer from
the uniformily disastrous resuits of these premature min-
ing operations that the mineral resources of Ontario, so far
as copper is concerned, are unimportant if not worthless,
I must beg decidedly to differ from him. In the district
of Algoma, from the mouth of French river on Lake
Huron to Pigeon river on Lake Superior, upwards of 400
miles in a straight line and nearly double that distance
following the sinuosities of the coast, and from thence
northward to the height of land, there is, I believe, no
considerable area in which copper-hearing rocks do not
occur. Ail alongy the coast, wherever these rocks are ex-
posed to view, strings or veins carrying more or less cop-
per may be found at short intervals. East of Goulais Bay
the copper, so far as my experience enables me to speak,
is always found in the form of sulphurets, chiefly copper
pyrites, commonly known as the yellow ore. West of
Goulais Bay we find the sanie ores, together with more
or less native copper. On almost every considerable lake
in the interior indications of copper may be seen if the
copper-bearing rocks on the shores be examined carefully,
and not unfrequently good sized veins are met with,
which, under more favorable conditions, would be con-
sidered if not rich at any rate worthy of trial. Supposing
this belt in which copper-bearing rocks at least predomi-
nate to be no more than 50 miles wide, we have an area
of 20,000 square miles of what may be termed copper-
bearing country in the district of Algoma alone. It is
true that many of the strings or veins are small and irre-
gular, and contain so little copper as to be unworthy of
attention, that many in which the appearance at the sur-
face is promising fail at a trifling depth, and that even
those veins which have been the largest, most regular and
the richest in copper at and near the outcrop, have fallen
off greatly both in size and regularity, as well as in the
quantity and quality of the ore, at a depth of from two to
three hundred feet. Nevertheless, we are confronted by
the fact that a small strip of this copper-bearing country,
two miles in length by about half a mile in breadth, or
one square mile in all, bas actually produced between
40,ooo and 50,ooo tons of dressed copper ore, worth
in the English markets two and a-half and three
millions dollars. Nor are the mines on this single
section of land, though of course poorer, by any means
as yet nearly exhausted. It is not pretended that
deposits such as those at the Bruce mines, the Well-
ington mines and at Sudbury are to be found everywhere
in this mineral belt, nor, in view of the extent and depth
of the loose material under which the veins are in most
parts entirely hidden, can it be expected that such dis-
coveries will be of very frequent occurrence ; but it is
safe to assert that in all human probability a great num-
ber of such veins or deposits of copper ore do exist in this
belt, quite as rich as, if not richer than, any of those al
ready discovered, and that from time to time, as the
country is settled, many of them will be found, accident-
ally or otherwise. I hold therefore that this field of the
mineral resources of Ontario is immensely important and
valuable ; where so much copper in quantity and value
has been obtained from such a limited area, how much
may not be reasonably expected from the whole of this
copper-bearing belt. It may be said, and with some
show of reason, that, granting many millions of tons of
copper ore may be contained in the rocks of this mineral
belt, of what possible importance or value can it be to the
province if it is so distributed, and the difficulty and ex-
pense of mining it be so great, that when obtained the
cost of getting the copper shall be found to have exceeded
its value. Now, although in a sense this may and doubt-

less does hold good, in regard to the present value of the
copper in this belt, the prospective value to the province
may nevertheless be very great.

Were we compelled to mine, dress and send to market
this copper under the unfavorable conditions which have
hitherto prevailed in this country, experience has demon-
strated that it could only be done at a loss. But under
the more favorable conditions that will surely obtain in
the future it is morally certain that many of these deposits
of copper may and will be worked most profitably, and
thus prove a source of incalculable wealth to the pro-
vince. In order to make this clear, let us suppose the
Bruce and Wellington mines to have been situated in
England, and we shall see how much more favorable the
conditions would have been. The wages of the miners
and the laborers would have been less than one-half, and
the cost of mining would have been reduced in like pro-
portion. The dressing of ores, which in England is done
almost entirely by young women and boys, would have
not been more than one-third of the cost of that operation
in Canada. The expense of transportation to market would
not, I consider, have been more than one-tenth of the
sum paid for the freight of the ore from Bruce mines to
Liverpool or Swansea ; in addition to ail which it would
not have been necessary to bring up the ores by dressing
to more than 8 or 9 per cent. of copper instead of from
15 to 20per cent., thus saving not only expenses but a very
large quantity of copper unavoidedly lost in the process.
Then again, machinery and ail kinds of stores and
materials, timber excepted, would have been very much
cheaper in England. From ail these circumstances I am
convinced that had the vein at the Bruce mines and the
Huron Copper - Bay locations or others of the like
character and richness been situated in Cornwall,
or almost any other part of Europe they would
unquestionably have yielded the fortunate owners very
large profits. Now the point I wish to make is this : If
our Canadian copper mines be such that if situated in
Europe they wouid have realised very large profits and
been considered very valuable, it necessarily follows that
to soon as those favorable conditions arrive in Ontario,
then at ail events, if not before, will copper-mining in
this province become profitable, and the vast deposits of
that metal in the copper-bearing belt north and west of
the great lakes become in the fullest sense of the teîm
valuable. The conditions most necessary to profitable
mining, whether in respect of labor, of materials, or of
transportation, are being surely, if not rapidly, evolved
in the district in which the mines are situated. No one
who has noted the growth of the district of Algoma in
population and otherwise during the last 30 or 40 years
can fail to perceive that fact. But on broader grounds I
hold it to be absolutely certain that sooner or later ail the
disabilities under which in the past copper mining has
labored will be removed, and that this country will stand
in just as good a position as England herself in regard to
the economical and profitable working of ber mines. In
addition to cheaper labor than was obtainable on the first
opening up of the country, much may be expected from
the employment of labor-saving machinery in our mines.
The use of rock drills, worked by steam or water power,
the substitution of dynamite and other more powerful
explosives for gunpowder, the employment of galvanic
batteries or electricity to discharge simultaneously a num-
ber of blasts so placed as to produce the greatest possible
effect, are ail calculated to greatly diminish the cost of
mining, even if wages should remain the same. It is
possible also that improvements may be made in the
smelting or reduction of copper from its ores. In con-
cluding my remarks as to our copper deposits, I would
like to add a word of warning to ail engaged or about to
engage in mining enterprises, especially in districts where
the character of the veins at a considerable depth has not
been proved. Not a dollar beyond what is absolutely
unavoidable should be expended on the surface, how-
ever promising the appearance of the outcrop may be,
until one or more shafts have been sunk to a depth of at
least fifty fathoms and levels driven each way. This is
especially necessary where former experience goes to show
that the veins frequently become smaller and poorer, if
not altogether barren, at a very trifling depth. Surface
expenditure is utterly wasted and becomes a dead loss when
the mine itself fails. The fewer failures and the greater
number of dividend-paying mines, the more attractive
will be the industry to capitalists.

The Canadian Iron Bounty.-The Dominion Parlia-
ment has agreed to a proposal, submitted by the Govern-
ment, for an increase in the bounties that are at present
paid upon pig iron manufactured in Canada, with a view
to further encouraging the industry. In 1883 a bounty of
i dol. Soc. per ton (of 2,000 lb.) was granted for three
years, and i dol. per ton for another three years afterwards.
The bounty of i dol. 50c. was, however, renewed in
1886, the i dol. per ton being made to apply from 1889
to 1892. Under the new arrangement the present bounty
will continue until 1892, but from that year it will be
increased to 2 dols. per ton for a period of years.
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Note on the Friction of Mine-Car Wheels.*

By R. Van A. Norris, Wilkesbarre, Pa.
The following tests were made, during 1889, for the

Susquehanna Coal Company, to determine the relative
efficiency of several styles of mine-car wheels in use at
their collieries at Nanticoke, Pa.

The wheels experimented upon may be divided into
two classes : The "old style " (Fig. i and 2), which are
oiled at every trip; and the "new style " (Figs. 3, 4 and
5), which require oiling about once in two to four
months.

Fig. i shows a section of a plain cast wheel, with pat-
ent annular oil chamber. This is held in position on the
axie by a square, split cotter-pin. Fig. 2 is a similar
wheel, with a patent cast bushing, which is readily re-
placed when worn. The lubrication is effected by a
simple oil-hole, but the oil is delivered a little inside of
the gauge-line of the wheel, where it is most needed.
Figs. 3, 4 and 5 are sections of a "new style " patented,
self-oiling wheel. In this, the outer end is cast closed,
and the wheel is fastened to the axle by a spring cotter-
pin, passed through one of the plugged holes. Dirt is
prevented from entering the open end by a cap, with
faced end and packing-ring, fitting over the end of the

hub. The lubricant is introduced into the oil-chamber
through one of the plugged holes in the hub.

When the wheel is in motion, the lubricant is thrown
by centrifugal force away from the axle, enters the two
ports shown, and is carried through spiral channels into
contact with the axle, the surplus oil being carried back
to the oil chamber again. The lubrication appears to be
effected by oil adhering to, and being swept back and
forth along the axle, in the open zig-zag slit, when pass-
ing through the ends of the oil channels away from the
oil-chamber, where the section and height of the channel
are smallest, the back of the oil-channel being conical
with the largest end out, and the radial height of the
channel from the axle decreasing as it recedes from the
oil-chamber.

All the wheels are of the loose outside type, 16 inches
in diameter, mounted on 24 -inch steel axles, with jour-
nals 55% inches long. The axles pass loosely through
solid cast boxes, bolted to the bottom sills of the cars,
and are not expected to revolve.

Tests were made on the starting and running friction of
each style of wheel, under the conditions of empty and
loaded cars, level and grade track, curves and tangents.
The instruments used were a Pennsylvania Railroad spring
dynamometer, graduated to 3ooo pounds, with a sliding
recorder, a hydraulic gauge (not recording) reading to

ro,ooo pounds, graduated to 25 pounds, and a spring bal-
ance, capacity 300 pounds, graduated tO 3 pounds. Ail
these were tested and found correct previous to the exper-
iments.

Most of the observations on single cars were made with
the 300-pound balance. The two types of "old style"
wheels were found to give results so nearly alike that they
have been classed together in the table. Each car was
carefully oiled before testing, and several of each type
were used, the results being averages from the number
of trials shown in the table.

In the experiments upon slow start and motion, the
cars were started very slowly by a block and tackle, and
the reading was taken at the moment of starting. They
were then kept just moving along the track for a consid-
erable distance, and the average tractive force was noted
-the whole constituting one experiment.

The track selected for these experiments was a perfectly
straight and level piece of 42 inches gauge, about 2S feet
long, in rather better condition than the average mine-
track. The cars were 41 Y inches gauge, 3,5/ feet wheel
base, 1o feet long, capacity about 85 cubic feet, with 6-
inch topping.

To ascertain the tractive force required at higher speeds,
trips of one, four and twenty cars, both empty and loaded,
were attached to a mine-locomotive and run about a mile

Summary of Friction-Tests on Susquehanna Coal Co.'s Mine-Cars, April, 1889.

OLD STYLE WHEELS. NEW STYLE WHEELS.
Number

of

DIMENSIONS OF WHEELS. Empty. Loaded. Tests. Empty. Loaded.

16 in., diameter of tread. 9 d dd cd d d-cid
2X in., diameter of axle. . .- b . O
5%in.,length of journal. -CI,à.. b. vU O O..v

40. 22 1 c ,2 J

LEV EL. LEVEL.

Average slow start......0...224 oo.. .o o 325..-:- 325 85 3.80 î6 12 6 2025
sostr.......2483...8 86%387853571·· 

3 57 ror 4 .5 3 6321 62f 6 5524 86o 93..'331.6
motion 5oft. pr. min. 2140 54 . . .. 54 56., 2.52 y885 205f. ... 205 58j 2.6O 46017 454 .. 034i6 îo13.. 33416
" ooo ft. pSer
minute, r car..2140 62 .... 62 64d~ 2.89 7885 262 .... 262 74è 3.32174 6 92536...3 331.88o18... 543.9

<' motion Iooo ft. per
minute, 4 car....2240 62 .... 62 62j 2.8043

" motion îooo ft. per
minute, 20Ocar .. .. 2240 47 . ... 47 47 2.20 9000 117 . .. . 117 29 1.30 6î
starting jerk 20 cars. 2240 96 . ... 96 96 4.29'9000 175 .... 175 44 1.-95 3
starting jerk 2 cars

roe-au.....22060.... 6 .6 0 h.12110, o

GRADEL. RADE.

Averageslowstart.......2240510 5105010 4.9 85 250 9325853.8 16 2 220 2415 6 96§ .. 4.. 66§ 62 2.78 9125 200 .... 249 2.20
fé lowstat .214 83... 8386,% 388 885357... 35 10 à .5363 53 82 48 2415 62 .... 62 55 j"T2.48 816o 193 .... 19353 2.36

57motion45o. per6o 72 241540 · · · · 40 37i2ir.668z60 133 · · · · 13336 r.63
cd f 10 07 74p r 46 39 24 15 36 1¾ · · · · 36 § 33 19 .48 8 r6o x 8 -588 43/ .9

minut, icar.......214o0620.445 65 68 3 .878851826 9 645..0.'î262 7241150r52 833.326 171857496154e1 .93
fi motion 1000, ft. per

minut, 4 car .... 224o62....623 6
2J..2.80. 6 ... 2415 371 .-- 371 2 1. 56

tg motion iooo ft. per
69 minut, 20, car ... 288547 .4254 42052 902207 17 29 1-3o79 128 686 5 22 1 8 7 16

fi moatinge20 crs. 24 6..per6 42ý 0015 15 4 19

rope-haul . .... 2240 630 ... 62 630 28.12

GRADE. GRADE.

"4 slow start 12°>. . ... 2140 550 445 105 110o 4.90 7885 i950 1639 311r 88A 3.-94 2 2 2 2 241 5 600 502 98 90,' 4.06 8160 2000 1696 304 83?v 3-73motion 50 ft. per
min.,r5°.h........ 2140 510 445 65 68 3.18 7885 8oo 1639 16l 451",2.oo0 Io 16 6 12 2415 540 502 38 35 r1.56 8i60 1825 1696 129 351'e .58c motion ooo ft. per
min., °ioi.car..-o21 4 0125 65 6o0 62 2.80 1 6 6 2415, 1oo 73 27 25 1.12 8i60 4oo 249 15141i1r.85

6 motion 200 ft. per f
min., rope-haul,2°.22 4 01 40 78 62 62 2.80 J 15

" motion aoo ft. per
min,rope.haul,2°30'2240 183 98 85 85 3.80 15
motiona o ft. per Cars pulled from side.

min,rope-haul,5°Ioro' 8 822406315 20289135 61345305.
" motion 200 ft. per

min,rrope-haul,6. o'2240 353 240 13 6 3 213 5.0035 7

CURVE. CURVE.

" slow start, 85 ft.
radius .. .r..... 2240 125 .... 125 125 5.58 8500o0 4 .... 4oo 1 6 4.70 1o10 8 9125 275 .... 27567 3.00

• slow start, i i ft.11
radius i Yz°grade.. 8k7OO 819 227 592 152 6.8o 8 7 9125 564 239 325 80 3.6020 Cars 10oo ft. per i
min., 350 ft. radius. 224o 62 .... 62 62 2.81 9000 143 .... 143 36 1.60 5 7

" 20 cars ooo ft. per 

ý
min., 450 ft. radius . 2240 so... 50 50 2.2390 126 .... 126 32 1 .40 5 7
4 cars looo ft. per
min., 3 50ft. radius. 2240o100o.... 100 r 4.461 2 2 - 2415 175 .... 7 70 3.o10

Total number of tests, 276 286 197 230 Equals 989 tests total.

J. H. BOWDEtN, Chief Engineer. Tests made by R. VAN A. NORRIS, E. M., Assistant Engineer.



THE CANADIAN MINING REVIEW.

Fig. 1.

Hamlin Wheel, with Annular Oil-Chamber.

s

I

J. H. Bowden's Patent Self-Oiling Wheel.
Section showing Oil-Grooves.

J. H. Bowden's Patent Self-Oiling Wheel.
Section through Oil-Ports.

Fig. 2.

Fig. 3.

J. M. Norris's Wheel, with Patent Removable Bushing.

J. H. Bowden's Patent Self-Oiling Wheel.
Section through Hub.
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for each test, the resistance at various points on the track,
where its curve and grade were known, being noted, and
care being taken to run at a constant speed. Unfortu-
nately, only four of the "new style " cars were available
on the tracks where these trials were made.

The remarkably low results for the twenty-car trips are
attributed to variations in the condition of the track, and
the fact that the whole train was seldom pulling directly
on the locomotive, the cars moving by jerks, so that cor-
rect observations were impracticable. The hydraulic
gauge was used for these twenty-car tests, and the needle
showed vibrations from one to four tons and back. The
mean was taken as nearly as possible. The gauge was
rather too quickly sensitive for the work, and the Penn-
sylvania Railroad dynamometer was not strong enough
to stand the starting jerks and the strain of accelerating
speed.

The tests marked "rope-haul" were made on an empty-
car haulage-system, about 500 feet long, with overhead
endless rope running continuously at a speed of i8o feet
per minute, the cars being attached to the moving rope
by a chain, a ring at the end of which was slipped over
a pin on the side of the car. The increase of friction on
the heavier grades was due to the rope pulling at a greater
angle across the car. Correction was not made for this
angularity at the time, and the rope has since been re-
arranged, so that the correction cannot now be made.

There were not enough curve-experiments to permit
the deduction of any general formula for the resistance of
these cars on curves.

The experiments on grade agree fairly well with those
on a level, the rather higher values obtained being prob-
ably due more to the greater effort required in moving
them and the consequent jerkiness of the motion than to
any real increase in resistance. As the experiments on
all styles of wheels were made in an exaétly similar man-
ner, the comparative value of the results is believed to be
nearly correct, the probable error in each set of experi-
ments, as computed by the method of least squares, vary-
ing from about 4 per cent. for slow start and motion to
12 per cent. for the rapid motion and twenty-car trips.

The general results, showing an economy in friction of
nearly 40 per cent., led to the adoption of the " new
style " wheels by the company. These results, obtained
as carefully and accurately as the circumstances per-
mitted, are now oflered as showing the approximate
frictional resistance of such wheels under the ordinary
working conditions.

Comparison of Running Friction of Cars with Old
and New Style Wheels on Straight Road,

Level and Grade, under Similar
Conditions. Average of

807 Tests.

PERCENTAGE
OF WEIGHT.

z Q

Speed, 5oft. per min... 2.57 1.61 o 96

" 1000 " " 2.92 1.68 1.28

COMPARISON
OF FRICTION.

1oo62:% 37i 4

100 5710 421

*Transactions of the American Institute of Mining Engineers
Washington meeting, February, z89o.

A Miner's Miraculous Escape.-A remarkable fall
of a miner down îoo metres of a shaft (say 333 feet) with-
out being killed, is recorded by M. Remneaux in the
Bulletin de l'Industrie Minerale. Working with his
brother in a gallery which issued on the shaft, he forgot
the direction in which he was pushing a truck ; so it went
over, and he after it, falling into some mud with about
three feet of water. He seems neither to have struck any
of the wood debris nor the sides of the shaft, and he
showed no contusions when he was helped out by his
brother after about ten minutes. He could not, however,
recall any of his impressions during the fall. The velo-
city on reaching the bottom would be about 140 feet, and
time of fall 4.12 seconds, but it is thought he must have
taken longer. It appears strange that he should have
escaped simple suffocation and loss of consciousness dur-
ing a time sufficient for the water to have drowned him.

Coal Production of the United Kingdom, 1889.-
The official returns of the number of miners, the produc-
tion of coal and the cost of life in that production, in the
United Kingdom have been made known. Last year
176,916,724 tons were produced, some 6,ooo,ooo tons
more than in the preceding year. It is gratifying to no-
tice the diminution in the loss of life--the general aver-
age being one life for every 178,227 tons.

Ocean Shipments.
The following are the official returns of shipments, per

ocean freights, from the Port of Montreal to date:-

May zo..
"d 14..
"i 15..
"i 17..

"23..
"27..-

28..
"28..

"d 29..

"& 29..
" 32..
"d 31 ..

June 2..
"i 3..
"i 4..
"l 6..
"i 7..
"l 7..

" x.. x . . .
" 19. . . .

SSVedra ........ '
Cremon.......1
Dominion.....1
Michigan. ....
Heathfield....1
Amarynthia...(
Toronto ...... 1
Ashburne......(
Bonnington....1

do
Oxenholme....1
Osmanlie......
Sts.ofMagellan
Alcides .......
Sarnia ........ 1
Maritana ......
Kehrweider ...
City of Lincoln
Lamington....
Tynedale .....
Oregon.
Dominion.

London..
Hamburg.
Liverpool.

do ..
London .. 1
Glasgow..
Liverpool.
Glasgow..
London ..

do .. 1
Liverpool.1

do ..
do .

Glasgow..1
Liverpool.
London ..
Hamnburg. 1
Liverpool.
London .. 1
London
Liverpool.
Liverpool.1

Lomer, Rohr & Co
Millar & Co ....
Lomer, Rohr & Co
Millar & Co ....
Lomer, Rohr & Co

do [bags
do
do
do

Millar & Co ......
Wilson & Green...
Lorner, Rohr & Co
Wilson & Green...
Lomer, Rohr & Co

do
do

Millar & Co ......
do ......

Lomer, Rohr & Co
do
do
do

Total tons.
".bags....

SHIPPERS' RECAPITULATION.
Tons.

Lomer, Rohr & Co....................... 2,715
Wilson & Green........1,475
Millar & Co.............................. 823

Totals........................... 5,013
RECAPITULATION OF EXPORTS.

Tons.
To London................ ....... ..... 1,265

Hamburg....... ........ ----...... 515
Liverpool............................ 2,823
Glasgow ,................ ............ 410

Totals.......-..................5,013

Templeton District.

120
215
250
200

300

200
210
185
6o

348
150
475
200

100
150
300
700
225
225
200
200

5,013
100

Bars.
100

100

Bags.

100

100

The Blackburn mines, under the management of
Messrs. Lomer, Rohr & Co., are being worked with
much vigor, and an average output of 500 tons per month
is being made ; 100 men are employed. Five pits are
under operation. As a great deal of development work
has been done on the property, it is hoped to materially
increase this output at an early date. Twenty-five teams
are kept steadily at work hauling ore from the mine.

At the property of the McLaurin Phosphate Mining
Company work is going on steadily on four different pits;
a very large deposit on Lot 8 in the 17th is also being
developed. Arrangements are being made to haul the
ore to a shipping point immediately. The company
expects to place at least r,5oo tons on the market this
year.

Lievres District.
We are informed that Mr. Fred Wilson, Buckingham,

has transferred his interest in his phosphate Lot adjoining
the Ross Mountain to the Hon. J. C. Abbott and Hon.
C. C. Colby, the consideration being $8,ooo cash.

Messrs. Lomer, Rohr & Co. have a gang at work
picking over the dumps at thc Emerald, and although
the quality of ore thus obtained is necessarily of low
grade, we understand that this enterprising firm are
making a good thing out of their venture. Mr. S. P.
Franchot who is now, we believe, the sole owner of
these the oldest worked mines in the district, has a
largely increased force at work underground, and from
the quantities of ore being raised we should judge that he
is again in bonanza.

Mr. J. B. Smith, M.E., manager of the Squaw Hill
and Aetna mines has a force of some sixty men at work.
The old " Grant " pit has been cleaned out and a number
of promising pits uncovered. Mr. Smith is arranging for
the construction of a tramway and the erection of a com-
pressor and other mining plant. About 500 tons of
excellent quality are ready for shipment.

At the Little Rapids mines, where operations have been
mainly on the nature of development, and only a small
force is employed, some good quality of ore has been
raised, and about 3oo tons are now ready for shipment.

Immediately adjacent to the Little Rapids are the
operations of the Dominion Phosphate Company (of
London) under direction of Mr. Gibbs. This enterprising
company has erected suitable buildings and equipped the
mines with an excellent working plant.

About 130 men are employed at the pits of the Phos-
phate of Lime Co. at High Rock under Mr. Walter
Pickford. The yield to date has, we believe, been some-
what in excess of the figures reported during the s'ame
period last year. The extensive additions to the plant,
including 12-drill Ingersoll Compressor, boilers and
hoisting gear, will reach the mine by the end of the
month, and when in working order will greatly increase
the productiveness of these well equipped mines. By the
way we regret very much to learn that Mr. P. C. Smith
the genial mine manager at High Rock is under the
weather again. For some time Mr. Smith's bealth has
been anything but good, and he is now reluctantly com-
pelled to seek a much needed rest and change. We are
sure we join with all our phosphate readers in wishing
Mr. Smith a speedy recovery and return to the mine,
where his services are invaluable.

As stated in our last issue, the operations at the North
Star are comparatively inactive owing to negotiations
pending the transfer of the mines. The output, conse-
quently, is not as large as last season, but Capt.
Williams hopes to fill all existing contracts by the end
of the shipping season.

Mr. S. P. Franchot has put up a large hoist and
boiler, new Ingersoll drills, steam pumps and other
gear at Central Lake. A tramline 23/i miles will also
be built, but until this is completed the shipments from
this mine must be merely nominal as hauling can only
be done during the winter months.

The Messrs. Poupore, contractors on the new Locks at
Little Rapids, are now making rapid progress with the
construction of this important undertaking.

The grinding mills at Bassin-du-Lievres are running
night and day turning out low grade stuff for the U.S.
market.

Perth District.
The Anglo-Canadian Phosphate Co. is vigorously pro-

secuting day work at the Otty Lake mines. These pits
have been put into operation and more will be opened.
In six weeks, i o tons of high grade phosphate, and 12
tons of seconds, were mined with an average force of less
than twenty men. Thirty men are now at work and the
number will be increased as fast as pits can be prepared.
This property has been worked a good deal by contract
and has over three hundred productive openings exposed.
It was thought that most of the surface shows had been
found, but recent efforts have discovered a number of
new seams. Capt. Adams reports that his experience of
contract mining is unfavorable. The men have every
inducement to produce low quality and generally yield to
the temptation, while their manner of working the pits is
slovenly and injurious to the property. Henceforth the
system of day's labor will be followed, for, though the
output may cost more, the higher quality secures a better
financial result.

Kingston District.
Summer hauling from the pits of the Foxton Mining

Company at Sydenham has begun, and quite a uumber of
teams are steadily employed in this work. Pit No. i has
reached a depth of 190 feet, and the quality of the ore
is found to continue first-class. Several new deposits are
also being developed on the property.

Active operations have been begun on the pits of the
Kingston Phosphate Mining Co. and the steam hoist
and steam drills are now at work. A good output is ex-
pected from these pits. Kingston will be the shipping
point for the ore from this mine.

Little or no work has been done at the Blake mines
(Lot ii, 9th Con., Loughboro) since last summer, but
operations were again resumed on the 21st ult., a small
force being employed. The outlook is reported promis-
ing.

The Rock Lake mines, (Lot 21, I th Con., Storring-
ton) operated by Messrs. Bell and Claxton, on which a
small force was employed during the latter part of last
year have increased their working force to 30 men.
About 500 tons have been raised to date.- The ore is
being hauled to a shipping point on Lake Opinicon,
quarter of a mile distant from the pits. This is reported
to be a most promising property, and the owners confi-
dently expect to produce at least ten tons per day. The
phosphate occurs in true veins-not in the "pockets " so
characteristic of the mines of the district,
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Messrs. Jas. Richardson & Son, Kingston, are working
in a small way at their Orser mine (i in the i th
Loughboro). This is a new property giving favorable
indications of being a producer in the near future.

The Sydenham Mica and Mining Co. has resumed
operations with a small force at the Eel Lake mines,
Township of Loughboro.

Among the other parties mining phosphate in this
district are :-Messrs. Swan Bros. at Gould Lake ; the
Gould Lake Mining Company (Grant & McLatchie) and
Capt. Hibbard on Lot Io, 8th Con., Loughboro. An
average number of Io men is employed on these pro-
perties.

Nova Scotia.
Miscellaneous.

The next regular meeting of the Gold Miners' Associa-
tion of Nova Scotia will be held at the Halifax hotel on
Thursday afternoon, 3d July, at two o'clock.

It is expected that the new railway from the Pictou
coal field to Oxford on the Inter-Colonial railway, near
Springhill, will be open in a few days. The saving in
distance amounts to about Io miles for coal going to
Quebec as compared with the present route.

Work at the Cape Breton and Nova Scotia collieries
continues good. The contracts made in the Province of
Quebec are in excess of those made up to the same date
last year. Freights and prices are also much about the
same. The Cape Breton collieries bid fair to become an
important source of supply to the European markets in
the near future. Some delay in the transhipment of the
coal at the wharfs at Montreal was occasioned by a
strike, but this has happily terminated and unloading
goes on briskly as usual.

Mr. E. R. Faribault, and party of the Survey, have
resumed their examination of the gold areas and are now
at work in the district of Musquodoboit.

Mr. Hugh Fletcher, who has done so much sound and
thorough geological work in the province, will leave for
the Pictou Coal fields in the beginning of next month.

The Tenny Cape Manganese Co. (Limited) which was
incorporated last session of the Legislature, as its name
implies is a company formed for the purpose of purchas-
ing, mining, shipping and otherwise engaging in the
manganese business. It has a capital stock of $200,000
and is composed of several New York men of known
standing and ability, together with several men from the
province. They have purchased a large manganese pro-
perty on the well-known belt of that mineral in Hants
county and intend to operate immediately. The Tenny
Cape and Chrivirari districts contain the most continuous
and best beds of ore now known in that province, and
the property purchased by the above company has
already been worked and has proved valuable which,
together with its excellent location for shipping, guaran-
tees them, with the outlay of some capital, a handsome
return for their investment. The ore is of high grade
and the demand unlimited.

Gold Mining Supplies.
The principal depot in Nova Scotia, carrying the most

complete assortment of first class goods, is

H. H. FULLER & CO'S
41 to 45 Upper Water St., Halifax, N.S.

Our line comprises Explosives, Fuse, American and
English Mill and Hammer Steel, Bar and Bolt Iron,
Steel Wire Hoisting Rope, Hemp and Manilla Rope,
Rubber and Leather Beltng, Miners' Candles, Oils nd
Lamps, Miners' Tools, Machinists' Tools, Blacksmiths'
Tools, and every requisite for the gold miner.

H. H. FULLER & CO.,
Halifax, N.S.

Dr. A. R. C. Selw n, Director of the Geological
Survey, is now in the province with the object, it is said,
of having an investigation made by Dr. Bailey into the
geology and minerals of Colchester County.

The Nova Scotia Steel and Forge Company, of New
Glasgow, has been merged into the Nova Scotia Steel
and Iron Company, with a capital of $2,ooo,ooo, divided
into io,ooo ordinary shares and io,ooo preference shares,
and a debenture capital of $6oo,ooo. The company
last-named bas been formed to extend the present busi-
ness, also to take over the iron areas, railway franchises
and other franchises of the New Glasgow Iron, Coal and
Railway Company, and to erect blast furnaces, mine
iron ore, and carry on all work necessary for the opera-
tion of the furnaces and the manufacture of iron and
steel in all its branchcs. The provisional directors of
the Nova Scotia Steel and Iron Company are : Thomas
Bayne, Halifax ; John F. Stairs, Halifax ; Frank Ross,
Quebec ; William Jacks, ex-M.P., Glasgow; James D.
McGregor, James M. Carmichael, H. S. Poole, George
F. McKay, Graham Fraser, Harvey Graham.

The Springhill colliery has been troubled witb heavy
water from spring rains, but their battery of six pumps
bas kept the workings clear. The Joggins colliery bas
started its season's shipments.

The Acadia colliery ii running a double shift, pending
the erection of a more powerful winding engine.

Salmon River District.
The Dufferin Mining Co. held a meeting on the ioth

inst., and organized under the charter given by the Pro-
vincial Government, session before last. The mine is
understood to be looking better than it bas done for some
years.

Oldham District.
The property of the Oldham Gold Co. was sold by a

Master of the Supreme Court at public auction on the
ioth inst. at Oldham. The property, consisting of some
ninety-six mining areas, with stamp-mill, engines and a
good mining plant, was knocked down to Mr. T. P.
Putnam, of Lower Onslow, N.S., for the sum of
$22,850. This property bas practically been idle for
over two years.

The Standard Gold Co. at Oldham are erecting a new
shaft-house on the Consolidation shaft, which will be
equipped with pumping engine for the plunger pump, and
also a2o-h.p. hoisting engine for the skip. It is expected to
have the new gear running by August ist, when the old
east shalt will be abandoned and all rock and watèr will
be taken to the consolidation shaft. This company is
reported to want good miners badly.

Waverley District.
The miners of the Lake View Co. were notified on the

2nd inst. that the mines were to be shut down for an
indefinite period, pending the erection of the stamp-mill
it is supposed. Manager Hayward is keeping the water
out, but no men are employed under ground. A large
force are employed in the mill.

The Palgrave property bas passed into the hands of
"The Nova Scotia Syndicate, Limited." Mr. Gowland
bas been superseded by Mr. MacDuff, who bas taken
the management of the Syndicate's property, and bas
begun vigorously a reformation much needed in the
company's former methods and system.

Gold River.
The mines of the Neptune Co. have been closed for an

indefinite period, and only a watchman is in charge of
the property. Mr. C. E. Willis, the former manager,
bas his whole time occupied with the management of the
Central Rawdon property.

Malaga District.
The Parker-Douglass Co. are still increasing their

extensive surface plant, and are at work now upon the
machinery for the transmission of power from the "wild
cat " run to the mines. This company also intend
equipping their latest purchase (in Whiteburn) with a
new mill and other machinery.

The other properties in this district are in the cate-
gory of prospects, but have a very promising outlook if
development work is properly carried on. The district
is a good one, but bas had a set back through too
vigorous and misdirected "booming."

Quebec.
At the annual meeting of the Dominion Lime Com-

pany the following directors were elected :-Frank
Jones, Portsmouth, N.H.; F. P. Buck, W. B. Ives,
M.P.; T. J. Tuck, J. G. Robertson, Sherbrooke; R. H.
Pope, M.P., Cookshire; Geo. Van Dyke, Lancaster,
N.H.; C. H. Sinclair, Boston, and J. P. Cook, of
Salem, Mass. The affairs of the company were found in

a healthy condition, and with the increased railway con-
nection the business outlook was most encouraging. The
Upper Coos and Ilereford railway, recently leased by the
Boston and Maine railway, connects the works more di-
rectly with the large railway system of the latter road, and
opens a wider market for the product of the kilns.

We are informed that the trade of the Bell's Asbestos
Company, Limited, for the past quarter shows an in-
crease of Q4 per cent. over the same period of last year,
and that most of the large customers who had withdrawn
their custom for a time are now returning. There is
every expectation of a satisfactory interim dividend being
paid both on the old and new shares next month. The
raw material is being sold at as high as £45 per ton, as
compared with £i8 last year, and there is every prospect
of getting still higher prices during the remainder of the
year, the latest price received from New York being £53
per ton. Late advices from the mines are most encourag-
ing, and point to a larger output this year than ever
hefore.

Ontarno.
Sudbury District.

Recent advices from this district show that work on
the mines operated by the Canadian Copper Co., the
Dominion Mineral Co., Messrs. Vivian & Sons and
others is being carried on vigorously. In anticipation of
the operation of new Ontario Mining Act, quite a number
of prospectors have arrived, and an unprecedented rush
of prospectors into the district is expected this coming
season. Besides, a good many of the mining speculators,
having found out that undeveloped properties cannot be
sold at any price, are preparing to open their claims
this year.

Port Arthur District.
Numerous new discoveries have been made of late in

both the outside country and among the working mines.
The new veins which have been traced and are being
developed at the Badger and Beaver mine properties are
extremely encouraging, some of them showing silver freely
near the surface. Renewed activity is also taking place
at the Porcupine mine, which was recently pumped out,
and to which the roads are being improved with a view
to active development by the Badger Silver Mining Co.,
by whom it has been acquired. The stamp mill at the
Beaver mine is now busy day and night, and a long
steady and valuable output will doubtless follow.

Development at the mines of the Badger Silver Mining
Company is being vigorously prosecuted upon the new
vein, 350 feet to the northward of the old vein, Badger
No. i. From all indications the new find is the main vein
from which the old vein, out of which about $250,000
worth of silver was taken in 1889, was a stringer. The
new vein measures five feet in width, is heavily mineral-
ized, and carries an average of 1,757 ounces of silver to
the ton ; as far as prospected, it is steadily increasing in
richness and promises to exceed in value anything hitherto
opened in this district. The same vein bas also been
discovered by cross cutting on the west side of the
mountain, 2,500 feet from the discovery shaft. It has
the same width there and carries equally rich ore with
that at the point of first discovery. A steam hoisting plant
has been put to work at No. i end or discovery shaft.
Sinking and drifting is being vigorously carried on on
both sides of the mountain. The force of miners has been
largely increased, and the output of the Badger for the
coming season may be expected to exceed anything in
the history of silver mining on the north shore of Lake
Superior.

The Silver Mountain mine is reported as showing extra
vigor since the advent of the new manager. A new
promising vein on this property will likely be tested and
in a thorough manner shortly.

Tht Crown Point mine has changed hands, or rather a
one-half interest has been purchased by some Duluth
peSple, who already have considerablè invested in
Tliunder Bay lands.

Other finds north-east of the Beaver are being eagerly
taken up by capitalists who are anxious to try their luck
in this well established section of country.

The Dominion Government are again recognizing the
value of this section in a mineralogical point of view. No
less than four members of the staff are now working out
the geology and topography of the country west of Port
Arthur.

The Silver Islet Co. bas employed Captain Frethering
to look over their numerous and extensive mineral locations
around the north shore of Lake Superior. One of the
directors of the company accompanies him in a tug char-
tered for the purpose.

90 MINING REVIEW.

e*



THE CANADIAN MINING REVIEW.

The Rabbit Mountain mine shows signs of life of late.
General Wild is building a residence a short distance
north of the original shaft.

Further discoveries of both magnetic iron and maganese
have been made ; the exact location, however, will not
be revealed until after the necessary surveys have been
made.

Rat Portage District.
The reduction works at Rat Portage will be completed

by the end of August.

Just as the important mineral reasources on Lake-of-
the-Woods are beginning to show signs of vigorous de-
velopment, it is greatly to be deplored that one of the
principal promoters should be involved in litigation
which may have a deterrent eflect on other and similar
undertakings in the district. It appears that in 1875
the Keewatin Lumber Company were granted by
the Dominion Government a Lease of the whole of
the islands of the Lake-of-the-Woods, with exclusive
possession of same for a period of twentyone years, with
the option of renewal for a further and similar period.
Sultana Island, formerly an Indian reserve and now
being operated as a gold location by an English syndi-
cote, under an agreement with the Ontario Mining
Company, is claimed by the Keetwatin Lumber Com-
pany as one of the islands covered by the provisions of
this Lease, and in exercise of their assumed right of
possession they have ordered off the miners now at work
and made application for an Injunction to restrain further
operations. The Ontario Mining Company on the other
hand contend that their title from the Department
of Indian Affairs is perfectly valid and secure ; they also
claim that the location is not an island but a peninsula.
Apart from the question at issue between these two
parties the instance serves very well to illustrate the
short-sighted and pernicious system of granting to any
company or individual large tracts of valuable territory
without reserve of the minerals to the Crown. Under a
fair and just code of mining laws, such as those in force
in most European countries, lavish extravagance of this
kind would be impossible and neither the farmer nor the
lumberman would have any moral or legal right or con-
trol over any minerals found on property conveyed to
him for the purpose of his calling.

British Columbia.
A strike exists at the Wellington collieries ai Victoria,

owing chiefly to the demand of the workmen that the
time of going in and out of the mine shall be considered
as part of the working hours.

Arrangements have been made whereby the REVIEw
will henceforth be furnished regularly with reliable in-
formation concerning the progress of mining operations
in the promising district of Kootenai. .

The exports of coal from the port of Nanaimo from ist
January to 22nd ult. have been :-January, 39,727 tons;
February, 32,879 tons ; March, 42,615 tons ; April,
51,323 tons, and to 22nd May 33,669 tons.

Dr. Campbell, manager of the new reduction works at
Revelstoke, states that the smelter which combines the
excellencies of several of the best smelters in Colorado,
is now ready for operation. The furnaces have been
tested and found to be in excellent working order. The
company is now prepared to buy at the current value and
pay cash for all the ore which may be sent to it.

At the annual meeting of the Western of Canada
Oil, Lands and Works Campany, Limited, accounts
were presented showing a deficit on the year ended
March last of £231, increasing the debit balance to
L1,131. The directors in their report ascribe this
deficiency to the abandonment of nine old wells during
the year. Thirteen new wells have been drilled, and the
production of oil bas been increased to over i,8oo barrels
per month from the ;oo wells that are now being pumped.

Miners,Contractors & Quarrymen
-:o:

Light Steel Rails and Fastenings.
Hand Cars. Steel Barrows.

Crow Bars. Steampipe and Fittings.
Valves, Guages, &c.

-- :0:--

J.& H. TAYLOR,
MONTREAL.

Every Manufacturer should have a copy of THE

Canadian Mining Manuel & Directory
:o:

Send your orders to the REvIEw now.

p0an SALE

D¥NJIS NND HEIlNE
One 6 h.p. Engine No. 1099, manufactured by

E. Leonard and Sons.
One 25-lamp Dynamo.
Above machinery having never been in use is

entirely new. For particulars apply to
A. B. C.

Mining Review, Ottawa.

Chemist or Assayer.
The advertiser will be open to engagement about

September ist prox., either as Chemist or Assayer (or

Assistant). Has pursued during past four years the

" Faculty of Applied Science " course of studies and la-

boratory work (Chemistry, Assaying, Geology and Min-

eralogy, etc.), in the " Department of Practical Chemistry"

of McGill College, Montreal-
References and other information on addressing

WM. SMAILL, B.A.. Sc..
P. O. Box, 1554, Montreal.

Charles M. Rolker,
- LESSEE, -

New YorOre Milng ù Testng
WORKS

Office, - - 18 Broadway, New York.

Cable Address:-PHAPTRY, New York.

Consulting Mining Engineer.
Examinations made and reports rendered of mines and

mining property, metallurgical works and processes.
Ores can be practically tested by any known process

and the necessary plan of reduction determined. Works
are complete in every respect for practical testing of
Gold, Sîlver and Concentrating Ores and Tailings.
ANALYSIS of ores and furnace products, etc.

Staildard Polder Company

MANUFACTURERS 0F ALL KINDS 0F

GLT0ERIl\T

EXPLOS IVES
-FOR-

-AND-

ADDRESS-
W. H. HARRISON,

MANAGER,
BROCKVILLE, ONTs

JOHN J. GARTSHORE,
TORONTO,

NEW AND SECOND HAND

Rails ald Cars for Tramways.
SOME GOOD CARS NOW ON HAND

FOR SALE CHEAP.

LEDOUX & COMPANY,
10 CEDAR ST, NEW YORK,

Engineers, Metallurgists &
Assayers.

Publie Ore Sampling & Storage Works

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

By special permission of the Secretary of the
Treasury 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. Assays and
Analyses of all kinds.

NATIONAL COLONIZATION

Lotteryl
UNDER THE PATRONAGE OF

THE REV. FATHER LABELLE.

Established in 1884 under the Act of Quebec, 31 Vict.,
Chap. 36, for the benefit of the Diocesan Societies

Qf Colonzation of the Province qf Quebec.

CLASS D.
DRAWINGS ON THIRD WEDNESDAY IN EVERY

MONTH AT 2 P.M.

Prizes value $50,000
Capital Prize: 1 Real Estate worth $5,000.

Thirty-sixth Drawing, - July 16tn, 1890.

LIST OF FPRIZES-

4
10
30
60

200
1000
10000

Real Estate worth.
Real Estate worth.
Real Estate worth.
Real Estates..........
Real Estates. . ...-.. ..
Furniture Sets . .. .. .. ..
Furniture Sets.. . . . .
Gold Watches.. . . .. .. ..
Silver Watches........
Toilet Sets..........

$5,0
2,0
1,0

5
3
2
1

2307 Prizes worth............

00 $5,000
00 2,000
'00 1,000
1 0 2,000
30 3,000
00 6,000
00 6,000
50 10,000
10 10,000
5 5,000

... $50,000

riciact, .lOO 1
Offers are made to all winners to pay their prizes cash

les a commission of 10 p. c. Winners' names not pub
lished unles specially authorized.

A. A. AUDET, Secreter-.
Office: 19 St. James St., Montreal, Can.
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iCloieflial ad Assy ADDratus
AGENTS FOR THE DOMINION FOR THE

MORIGAN CRUCIBLE COMPANY, BATTER3SA, HNGLAND,
AND FOR THE

AnalytIcal and Assay Bllanc2s and WeIghts of Beckers Son, R otterdam•

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Merssen Porcelain.
Platnium Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically

Pure Reagents and Volumetric Solutions.
An Illustrated Priced Catalogue on Application.

LYMAN, SONS & 00.,
380, 382, 384 and 386 St. Paul Street, - - - MONTREAL

SUBSCRIBED CAPITAL, - $100 000> FULL GOVERNMENT DEPOSIT

ME1

G.C.ROBB. Chief Engineer. A.FRASEf

HEAD OFFICE. 2TORONTO ST.

TORONTO.

The Proyention of Accident and Attainment of Economy in theU Use of Steam, our Chief Aims.
Agents at Montreal, J. W. GRIER & MUDGE, 1725 Notre Dame Street.

Agent at Ottawa, J. K. STEWART, Sparks St. 1 Agent for Nova Scotia, G. W. JONES, Halifax

Agent for New Brunswick, R. W. W. FRINK, St. John.
M. CREELMAN, Inspector, Montreal. W. J. COLESTON, Inspector, St. John, N.B.

Lead Landz for Zale.
- Township of Galway, Ont. -

Three Hundred Acres (300) showing excellent and
most promising Veins of Galena Ore, varying in size from
ten inches up to two feet in width, extending over the
whole property.

These lands are situate within a few miles of the line
of the Grand Trunk Ry., and adjoin the Galway Mines
in the Township of Galway, Ont.

This property will be sold very reasonable. Part pay-
ment taken in stock of a working company.

Reports by Prof. E. J. Chapman and others, and the
fullest particulars may be obtained on application to

H. CALCUTT,
PETERBOROUGH, ONT.

Intercolonial Railway
OF CANADA.

The direct route between the West
and all points on the Lower St.
Lawrence and Baie des Chaleur,
Provin'ce of Quebec; also for New
Brunswick, Nova Scotia, Prince
Edward and Cape Breton Islands,
Newfoundland and St. Pierre.

E XPRESS TRAINS leave Montreal andHal
fax daily (Sunday excepted) and run hrough

without change between these points in 30 hours.
The Through Express Train cars of the Inter-

colonial Railway are brilliantly lighted by elec-
tricity and heated by steam from the locomotive,
thus greatly increasng the comfort and safety of
travellers.

New and Elegant Buffet Sleeping and Day Cars
are run on all through Express Trains

CANADIAN EUROPEAN MAIL
AND PASSENGER ROUTE.

Passengers for Great Britain or the Continent
by leaving Montreal on Friday morning wil join
Outward Mail Steamer at Halifax the same
evening.

The attention of shippers is directed to the supe-
rior facilities offered by this route for the transport
of four and general merchandise intended for the
Eastern Provinces and Newfoundland ; also for
shipments of rain and produce intended for the
Europanmai-ket.

Tickets may be obtained and all information
about the route, also Freight and Passenger rates,
on application to

G. W. ROBINSON,
Eastern Freight and Passenger Agent,

13634 St. James St., MONTREAL.
E. KING,

Ticket Agent,
27 Sparks Street,

OTTAWA.
D. POTTINGER,

Chief Superintendent.

Railway Offices, Moncton. N.B
14th November, 1889.

ADAMANTINE SHOES AND DIEST P IL.
Recent great improvements in material used and manner of casting have resulted in producing a SHOE and DIE

that will outwear at least three sets made of the best cast iron. They will not "cup," and the Shoe does not break
at the shank.

SEND FOR ILLUSTRATED CIRCULAR.

S. H. KOHN, Pres't.
C. P. HAUGHIAN, V.-Pres't.
J. G. DUNSCOMB, Sec'y.

WWHEN ORDERING, SEND ROUGH SKETCH, WITH DIMENSION5.

chrome Steel Works,
STAMP DIE.

Kent Ave., Keap and Hooper Sts., Brooklyn, N.Y.

4

STAMP SHOE

Aq
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RUBBER GOODS for MINING PURPOSES
MANUFACTURE» BT

THE CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO,
43 YONGE STREET, TORONTO.

Steam & Air Hose, Rubber Bumpers and Springs, Fire Hose, Pulley Covering, Rubber Clothing & Boots.

ST. LAWRENCE CANALS.

RAPIDE PLAT DIVISION.

NOTICE TO CONTRACTORS.

S EALED TENDERS addressed to the under-
signed and endorsed, "Tender for the St.

Lawrence Canals," will be received at this office,
until the arrival of the eastern and western mails on
Wednesday, the 23rd day of July next, for the con-
struction of a lift lock, weirs, etc., at Morrisburg,
and the deepening and enlargement of the Rapide
Plat Canal. The work will be divided into three
sections, each about a mile in length.

A map of the locality, together with plans and
specifications ofthe respective works, can be seen
on and after Wednesday, the gth day of July next,
at this office, and at the Resident Engineer's offiçe,
Morrisburg, where printed forms of tender can be
obtained.

In the case of firms there must be attached to the
tender, the actual signatures of the full name, the
nature of the occupation and residence of each
member of the same, and, further, an accepted
ceeque on a chartered back in Canada for the sum
of $6,ooo, must accompany the tender for Section
No. i, and an accepted cheque on a chartered bank
in Canada, for the sum of $2,ooo for each of the
other secttons.

The respective accepted cheques must be en-
dorsed over to the Minister of Railwaysand Canals,
and will be forfeited if the party tendering declines
entering into contract for the works at the rates and
on the terms stated in the offer submitted. The
cheques thus sent in will be returned to the respec-
tive parties whose tenders are not accepted.

By order,
A. P. BRADLEY,

Secretary.

Department of Railways and Canals,
Ottawa, 13th June, î89o. J

Money Orders.

M ONEY RDERS may be obtained at any
Money Order Office in Canada, payable in

the Dominion and Newfoundland; also in the

United States, the United Kingdom, France,
Germany, Austria, Hungary, Italy, Belgium Switz-

erland, Portugal, Sweden, Norway, Denmark, the
Netherlands, India, Japan, the Australian Col-

onies, and other countries and ,British Colonies

generally.
On Money Orders payable within Canad t' e

commission is as follows:

If not exceeding $4...................2c.
Over $4, not exceeding $xo........... 5c.

" 10, " " 20...........oc.

44 20, c "i 40...........20C.

"940, " " 6o...........3oc.
" do, s" " o...........40c.
8, " "010oo...........5oc.

On Money Orders payable abroad the commis

sion is:
t not exceeding $ro................oc

Over,$xo, not exceeding $2o..........2oc
20, " 30..........3oc

30, 40.........:40C

40 50..........5oc.

For further information see OFFICIAL PosTAI

GUmi.

Pest Office Depart"îent, Ottawa,
1st Nevember isso.

SEALED TENDERS, addressed to the under-
signed, and endorsed " Tender for Caisson,"

will be received at this office until Friday, the x8th
day of July next, inclusively, for supplying, erect-
ing and completing in place, a Wrought Iron Cais-
son for the Dry Dock now in course of construction
at Kingston, Ont., in accordance with the plans on
exhibition at this office, and at the Engineer's office,
30 Union street, Kingston, and with the conditions
and stipulations contained in a Form of Tender,
copies of which can be obtained on application to
the undersigned and W. O. Strong, Esq., Resident
Engineer, 30 Union street, Kingston. Ont.

Tenders will not be considered unless made on
the forni supplied, and signed with the actual sig-
natures of tenderers.

An accepted bank cheque, payable to the order
of the Minister of Public Works, equal to five per
cent. of arnount of tender, must accompany each
tender. This cheque will be forfeited if the party
decline the contract, or fail to complete the work
contracted for, and will be returned in case of non-
acceptance of tender.

The Department does not bind itself to accept
the lowest or any tender.

By order,
A. GOBEIL,

Secretary.
Department of Public Works,1

Ottawa, 13 th June, x89o. f

North-West Mounted Police

RECRUITS.

A PPLICANTS must be between the ages .j
Twenty-two and Forty, active, abe.-bodied

men of thoroughly sound constitution, and must
produce certificates of exemplary chyracter and
sobriety.

They must understand the care and management
of horses, aud be able to ride well.

The minimum height is 5 feet 8 inches, the
minimum chest measurement 35 inches, and th
maximum weight 175 pounds.

The tern of engagement is five years.
The rates of pay are as follows:-

Staff-Sergeants ........... $z.oo to $.so per day
Other Non.Com. Officers.. 85c. to i.oo "

Service
pay.

ist year's service, Soc.
and " 50

-rd 50

4
th 50

5 th " 50

Good con-
duct pay.

5c.
'o
15
20

Total.
Soc. per day
55
6o
65 "

70"

Extra pay b allowed to a limited number of
blacksmiths, carpenters and other artizans.

Members of the force are supplied with free ra
tions, a free kit on joining and periodical issues
during the tern of service.

Applicants may be engaged at the Immigratior
office, Winnipeg, Manitoba; or at the Head
quarters of tie Force, Regina, N.W.T

C. ANDERSON, Secretary-Treasurer. T. J. C.ARROLL, General Manager.

Coods,
'ON, ONT.

PRDO"

STATIONERY, MARINE, PORTABLE, AND
LOCOMOTIVE BOILERS.

Simple, Reliable and Durable. Every
Guaranteed for Two Years.

Injector

Range, 25 to 150 lbs., and is the only Automatic Injector
in the world that can be operated by opening one valve, and
that the overflow. Can have a pipe connected to conduct
the overflow to tank or sewer. The only Injector having a
Signal Valve to show when the Injector is working; all
other boiler feeders not having this cannot be connected to
return the overflow to tank or sewer.

OUR PROPOSITION:
As every Injector is tested before it leaves the factory,

we know that if properly connected (as in diagram) and in-
structions are carried out, they cannot fail to work. We
therefore offer to pay the expenses of any man to come
to the factory, and '25.00 per day while there, if the
Injector does not work, provided it bas not been misused.

As the body will last for years, it is only necessary to
order working parts to make Injector good as new. Every
purchaser can repair his own Injector without sending it to

the factory.

NUMBER.1I PRICE.

7%

83/
10

12 Y

15

17% ý
20

22%

25

30

35
40

45

$4
6

7

9
10

14

15
21

22

27

30

35
38

J. S. HOSSACK, President.

nAMxLTON BRAas MX. co.,
MANUFACTURERS OF

inaeers' nd Pluznbers' Bras
BRASS TUBING AND ALL KINDS OF BRASS CASTINGS.

259 & 261 James Street N., - - - - - - - HAMILI

HORSE

POWER.

4
8

12

16

28

40

57

72

93
120

16o

220

290

8

12

16

28

40

57
72

93
120

16o

220

290

308

Eng



TIE CANADIAN MINING REVIEW.

RUSSELL & 00.
PROVINCIAL AND DOMINION

LAND SURVEYORS,
CIVIL AND MINING ENGINEERS,

PoILr T:arU:, oIrT.& .0

Mining Properties Surveyed, Reported on and Dealt in

Latest and Most Complete Plans of Thunder Bay
Mining District Always on Hand.

A. L. RUSSELL,
P. L. S., D. L. S.

A. H. MACDOUGLL, W. W. RUSSELL
P. L. S., D. L. S. M.E.A.MCAN.SOC.C.E

All the Nutritious Constituents
of Meat

-ARE PRESERVED IN-

3Oý&'rOX'SPLUtD UE,
An invaluable Food for all who need

Strong Nourishment in an
easily digested form.

1vtkuoe
0F THE-

PHOSPHATE RECION
-OF-

OTTAWA COUNTY, QUE.

PRICE, TWO DOLLARS.

On sale only at the offices of

THE CANADIAN MINING REVIEW,
OTTAWA.

Mineral Lands other than Coal Lands, 1886.

T HESE REGULATION8 shall be applicable to all Dominion Lands containinggold, silver, cinnabar, lead, tin, copper, petroleum, iron or other minerai
deposits of economic value, with the exception of coal.

Any person may explore vacant Dominion Lands not appropriated or reserved
by Government for other purposes, and may search therein, either by surface or
subterranean prospecting for mineral deposits, with a view to obtaining under the
Iregulations a mining location for the same but no mining location or mining
claim shall be granted until the discovery of the vein, Iode or deposit of minerai
or metal within the limits of the location or claim.

QUARTZ MINING

A location for mining, except for trou on veins, lodes or ledges of quartz or
other rock in place shall not exceed forty acres in area. Its length shall not be
more than three times its breadth and its surface boundary shall be four straignt
lines, the opposite sides of which shall be parallel, except where prior locations
would prevent, in wbich ca*e it may be - f such a shape as may be approved of by
the Superintendeut of Mining.

Any person having discovered a mineral deposit may obtain a mininl location
therefor, in the manner set forth in the Regulations which provides for the char-
acter of the survey and the marks necessary to designate the location on the
ground.

When the location bas been marked conformably to the requirements of the
Regulations, the claimant shail within sixty days thereafter, file with the local
agent ln the Dominion Land Office for the district in which the location te situated,
a declaration or oath setting forth the circumatances of his discovery, and describ-
Ing, as nearly as may be, the locality and dimensions of the claim marked out by
him as aforeeaid; and shall, along with such declaration, pay to the said agent an
entry fee of FIVE DOLLARS. The agent's receipt for such tee will be the claim-
ant'. authority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date ot his obtain-
ing the agent's receipt it shall be open to the claimant to purchase the location
on filing with the local agent proot that he has expended not less than FIVE
HUNDRED DOLLARS in actual mining operations on the same; but the claim-
ant is required, before the expiration of each of the five years, to prove that he
has performed not legs than ONE IUNDRED DOLLABS' worth of labor during
the year in the actual development of his claim, and at the same time obtain a
renewal of his location receipt, for which he is required to pay a fee of FIVE
DOLLARS.

The price to be paid for a mining location shall be at the rate of FIVE
DOLLARb PER ACRE, cash, and the sum of FIFTY DOLLARS extra for the
survey of the same.

No more tr.au one mining location shall be granted to any individual claimant
upon the same 1[de or vein.

IRON.

The Minister of the Interior may grant a location for the mining of iron, not
exceeding 160 acres in area which shall be bounded by north and south and east
sud west lines astronomically, and ite breadth shall equal it length. Provided
bat should any person making an application purporting to be for the purpose of

mining iron thus obtain, whether in good faith or fradulently, possession of a
valuable mineral deposit other than iron, his right in such deposit shall be
restricted to the area prescribed by the Regulations for other minerals, and the
rest of the location shall revert to the Crown for such disposition as the Minister
may direct.

The regulations also provide for the manner in which land may by acquired
ior milling purposes, reduction works or other works incideotal to mining
operations.

Locations taken up prior to this date may, until the 1st of August, 1886, be
re-marked and re-entered in conformity with the Regulations without payment of
new fees in cases where no existing interests would thereby be prejudicially affected.

PLACER MINING.

The Regulations laid down in respect to quartz mining shall be applicable to
placer mining as far as they relate to entries, entry fees, assignments, marking of
localities, agents' receipts, and generally where they can be applied.

The nature and aise of placer mining claims are provided for in the Regula.
tions, including bar, dry, benah. ceek or hill diggings, and the RIGHTS AND DUTIRE
or mNiaa are fully set forth.

The Regulations apply also to

BED-RocK FLuMUs, DRAINAGE OF MINES AND DITrcEs.

The GENIaAL PiovisioNs of the Regulations include the interpretation of
expressions used therein ; how disputes shall be heard and adjudicated upon; under
what circumstances minera shall be entitled to absent themselves from their
locations or diggings, etc., etc.

TEs SceuDuLE 0W oINING REGULATIONS

Contains the torms to be observed in the drawing up of all documents such as:-
" Application and affidavit of discoverer of quarts mine." "cReceipt for fee paid
by applicant for mining location." "Receipt for fee on extension of time for pur.
chase of a mining location." "Patent of a mining location." ' Certificate of the
assignment of a mining location." 'Application for grant for placer mining and
affidavit of applicant." 'Grant for placer mining." "Certificateof the a-signment
of a placer mining claim.'' "Grant to a bed rock fiume company." " Grant for
drainage." "Grant of right to divert water and construct ditches."

Since the publication, in 1884, of the Mining Regulations to govern the dis.
posal of Dominian Mineral Lands the same have been carefully and thoroughly
revised with a view to ensure ample protection to the public Interests, and at the
same time to encourage the prospector and miner in order that the mineral re-
sources may be made valuable by developm6nt.

COPIEs OF THU REGULATIONS MAY BI OBTAIND UPoN APPLICATION TO TE
DEPARTMENT OF THE INTBRIOR.

A pM BURGESS,
Depuly Mini8terf UMeLU.roicr
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1Northe y &Lcoyz Zteam Pnump Worksi
wO J1ŽTO0,

SPEOIAL STEAM PUMP.

Stea.m Pumps of tIe best and 1atest deaigns foi- mining purposes,
Suppiyretc.

MohW ~ Hydrailîc. zng!nGllerzl

Bolier FeeAink D'ire Erotectioi,, and (3eLeraI Water

d~ a~,
WORKS-ÇOR. FRONT AND) PARLIAMENT BTS.

Tc~ronto, Ont.
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ROCK DRILL COMP'Y

M rUACTrMCE:DIEIfO

Rock Drilis,
Air Compressors,

Steam 2 Horse Power Hoists,

BOILERS,
GENERAL MINING

Quarrying Machinery

Contract'ors' Plant.
0o-

Drill Steel, Wire Rope,

Derck Castings,

Steam? Air Hose & Couplings,

Iron Pipin

ALL KINDS

Fittings,

OF SUPPLIES
-FOR-

Miners & Contractors' Work

For Estimátes, Catalogueq and inormation addresV

Ingersoll Rock Drili Co. of Canada
204 St. J esSt., or P.Q. Box1942, Kontreal.
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