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Rock Drilling and Air Compressing

FOR TUNNELS, QUARRIES, MINES, RAILROADS,
And wherever Rock is to be Drilled and Blasted. E7 Send for new Catalogue of 1889.

RAND DRILL CO., - 23 PARK PLACE, NEW YORK, US.A.

COMPANY,
Manufacture Mining, Blast'ig, Military

and Sporting

Cunpowder,
DYN!AMITE, DAULIN, and the new

ECLIPSE MINING POWDER

DOMINION AGENTS FOR

Safety Fuse, Electri Blatting
Apparatus, &c.

103 STFRANCOIS XAVIER STREET
M O N T B;. A L .

WBRANCH OFFICES & MAGAZINES

at all chief distributing points

in Canada.

BACONS
1

EFERENOES.-G..I Eço. & O..

MILLER

110 120 KING STRE

BROS. & TOMS,
MANUFrACTURER O F

Steam Rock 'Drilla

HOISTING ENGINES,
Mining & Contractors' Plant

ET, MONTREAL, QUE.

PARK, BROTHER & Co.LIMI3O
,BLACK DIAMOND STEEL,

The best for Mining and General Purposes.
Large and well assoPted Stock.

377 St. Paul St., MONTREAL.

LICENSES
-TO-

PROSPECT OR WORK

MINERALS
ON ANY OF THEIR

Lands and Reservations
COVERING NEARLY A

In Eastern Ontario and pcipally wùhiu
the belta containg

Iron, Phosphate, Golc, Galena,
PlumbagooMica, Marbles,

BUdng Stone,
And other valuable. Minerals, are issued by

The OAtADA CO0
For list of lands and termsr apply to the

Company's Mming Inspectors,
H. T. STRICILAND

Pterbarough, Ont,
For lands inthe -dÔunty of Has'in¡gs and
westward, and

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

For lands East of the County 0f Hastings

REVERSIBL.E AND FRICTION

HOISTING ENGINES
For Mines, inclines or Quarries, and every possiMe duty. Double or Single Drumns.

Complete Hoisting and Mining Plants

COPELAND & BACON,
8C Liberty Sireet, NEW YOlUK

EN919 ESMACHItNE 000
Sherbooke, Que., Manufacturers for the Dominion.o Cmda

Oq.hm; 511.Ashesutoo O., Black Lakb; Uited Asbesto. CO. Black Lak;

4 > J,
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Gold Mining Machinery.

SPECALMIXTURE USED

,CN iNC-,

FOR OE '.DE *!

;S

MiLLS

I. MATHESON & 00.,

Engineers and Boilermakers,

NEW GLASGOW, N.S.

Engineers & Founders

~1

G. CLISH,
Manager.

T E f

OFNEE

G A,7HS
rj F- FT

D. McDONALD,
Supt.

LIDGERWOOD MANUF'G C0.
96 LIBERTY ST, NEW YORK,

34& 36 WEST MONROE ST. CHICACO, 197 TO 203 CONGRESS 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 t

300 Styles

and Sizes.

FR/CTlON

Send for

P..«.«--fWýi ATALOGUK.

DRUM PORTABLE HOI8TINO ENOINE. Double Cylinder Reversible Mine Engine.

NOT : thyer MIntd aney owllntbear in»"d that IL MACHI ERY pu'ohaae7dý: * ln: tDomiulwiedCatàtadlisÉow EJMtW .lYt

S. R. TUPPER,
Sec'y and Treas

OUR SPECIALTIES
-ARE-

Of every kind, with latest Western
Improvements.

ROTARY SAW MILLS
In Latest Styles.

ALSO MANUFACTURERS OF

BOL.ERS & ENGINES5
Iron, Bridges, Stoves,

SHI?, MILL and GENERAL
CASTINGS.
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~n~r wuw î~au idd1.m of &Un Degsip+oies
IN-ÂSS ALWAYS IN STOCK

B TRASSHMON AND STEEL. 1 FOR MINING PURPOSES.

The MAJOR MANFC.Co.,
28 s 20 OT3 WT. MO1TT>.EAm.u.

SEND SPECIFICATIONS AND GET QUOTATIONS.

M. C. BULLOCK MANFC. CO.,
-P CHICAGO, U.S.A.

Lanes Patent Bullock's Diamond Rock Boring Drills
Band Frict iUany serviceFor prospectir andsceveloping

For any service, minerai lands.
ECONOMICAL %|i Holes bored at any angle and solid

cores (or specimens) removed
LîEr SAFE -iL from ail strata penetrated.

Band Fric tion Hot. AND RE LIALRE Hand and Horse Power Drills for
prospecting in localities inac-

WIRE ROPE HAULAGE OF CARS. EXPLORING HOISTS. cessible to Steam Drills.
VALVE ENGINES. Power Drills (15 styles) adaptedCORLISS & SIDE VAfor boring from surface or

underground to depths
ýEXE4L 1U:x X&EMEvarying from

Esr SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES. 100 to 3,000 feet. 'apa-Bra Ho0 " oercDr e

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

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c.,
Call or Write us for Prices. EALIFA.., ]|..S.

lah ery Supply Association
669 CRAIG STREET, MONTREAL

IRON WORKING TOOLS OF EVERY DESCRIPTION,
STEAM PUMPS, ENGINES AND BOILERS.

SHAFTING, HANGERS, PULLEYS.

UXO0=WY ZUPPLT Â OOtÂtON,
- - MONTREAL669 CRAIG ST.
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STANLEY BROS.,

Nuneaton Engineering Works,

Nuneaton, England.

TO MINERS A ND 0 THERS.

BANEMa1 & POWEls

VulcanBoilerWorks
428 and 340 Wellington St., Ottawa.

MANUFACTURERS 
0"

IROH and STUL BOILERS
OF EVERY DESCRIPTION.

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

Repairs Neatly and Promptly Execnted.

Derricks, Hoisting Engines,

Steam Pumps,

and all kinds of machinery for

Miners', Contractors', and

Quarrymen's use.

Eagle Foundry,

Montreal.
WRITE FOR QUOTATIONS.

H. R. IVES & CO.,
Hardware Manufacturer% & Fcunders,. - Queen Ztreet, Moitreal.

STOVES, P O RT.A.B LE MONTREAL CASTINGS
Trade Mark "Buflo," FORGES. SMELTING CO'S Of Every Description

to Order.

Iron B.dsteds .BLACKSMITH'S BABBIT
For Miners' Use. DRILLS. METAL. SOIL PIPE.

THE IDOMINION WIRE ROPE
XKRUFACTURERS OF

Co., Montroal,

Works at LACHINE, Que.

FOR HOISTING, MINING, INCLINES, TRANSMISSION OF POWER,
TOWING, 8HIP RIGGING8, GUYS, ETC.,

ALBO

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

AW-MILLS
.d p "e. dayAREBLING

BOILERS JOHN
of all capacities, WIRE R

IRON OR STEEL,
ALL STYLES.

-FOR-

Mines, Elevators,
GALVAN712ED GUY ROPE.

HAWSER R

WIrE of al &iz...-

WategeWrsCOBranford, Canada.A
Water StusPEnlme Works YCo.Â

0 PE

Inclines, &c.
BRIDGE CABLES.

OPES.

Inesulated WZIES

STANLEY'S

COAL

MACHINES

PORTABLE ENCINES * S
Ofail cpaci..-.... 3000 feet .f.....r

John A. Roebling's Sons Co.
U7 & ng ZinawZE TT st., NEW TOIRK.

H..L SIPPY ,..,

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

and Hoists for Warehouses, &c.

GEORGE BRUSH,
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FT is a new Non-Conducting material, made into sections to fit any size of pipe, and into rolls andF IR E F E L T sheets for large surfaces. It is a flexible felt-like 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.
Coveriiig your Steam or Rot Air Pipes will save trom 10 to 40 per cent. in fuel and give dry
steam at long distances. SOLE MANUFACTURERS

Largest Consumers of Asbestos in the World. 419 to 423 E. Eighth Street, NEW YORK.

DOIiE PATENT

Wood Separab1e.SplitPulleys
Best Belt Surface, Lightest, Strongest, Best Balanced

Convenient Pulley in the World.

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

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

than an iron one with same 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 3Y2 inehes,
bushings to be used for intermediate sizes;

larger ones bored to order.

WE ALSO MANUFACTURE

WOODEN OROOVED 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 estimate.

EVERY PULLEY WILL FIT.
za or more sizes of Shafting.
aoo of our Pulleys and an assort-
ment of bushings represent as
many as 4,000 iron pulleys, a great
advantage to dealers carrying
stock.

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

IMPROVED CELEBRATED

Hot Water Heaters
Guaranteed more Enoamical than any othe.

Heater now.made, and containing every
known Improvement ta Hot

Water Heating.

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

HOT AIR FURNACHZ
FOR COAL OR WOOD.

E. & C. OU RN EY & CO,a
Bundy.Radiators for Quick Circulation and Economy of Sp4ce

0 BundTeediato -
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BECKETT ENGIN E co.
EAMILTON. ONT.

Having had many years practical experience in the
manufacture of

MININC MACHINERY
IS NOW PREPARED TO CONTRACT FOR

Stamp Mill Machinery,
Concentration Milis,

Revolving, Roasting and
Drying Furnaces.

Rock Breakers,
Cornish Rolls for crushing,

Amalgamating Pans and Settlers,
Concentrators and

Revolving Screens,
Smelting Furnaces, Retorts,

HOIST1NG ENGINES,
EITHER GEARED OR DIRECT ACTION.

Cornish Pumping Machinery,
Iron Ore Cars, Safety Cages, &c.,

Rock Drills and Air Compressors.

S AIM ENGiES LD 50I1ERS.

Marine ]Ungines and Steam Yachts

F. G.
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C. V. M. Temple,
Mines and Mining Locations For Sale,

CORRESPONDENCE SOLICITED.

OFFICE AND RESIDENCE:

47 ST. GEORGE ST., - - TORONTO, ONT.
AGENTS:

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.
MIN.ERS AND SHIPPERS

MINERALS,
OF

30 St. Francois Xavier Street,
MONTREAL, CAN.

Asbestos, crude and manufactured. Phosphate, Mica,
Plumbago, Soapstone &c.

WILSON & GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.

AGENTS HIGH ROCK MINE.
30 St. François Xavier St., - MONTREAL.

R obin & 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,
machine, EngineljBoiler Works

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

Estimates for Steamboats complete.

MINING REPAIRS CONSTANTLY ON HAND.
WORKS AND OFFICE:

54 to 60 Queen Street, Kingston, Ont.

ORFORD COPPER 00.,

COPPER ZMILTERS.
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.

SELL

INGOT AND CAKE COPPER.
President, ROBRFIT M. THOMPSON,

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

JJA~LV-ES I-IO~EE

Stationers, Bookb1nders and
OTTAWA.

W.BREDEMEYER,PH.DR.I JOHN E. HARDMAN, S.B.
(LA-n PARTNER OF JOHN McVICKER)

Mining Engineer, Provincial and United States Surveyor
and Assayer, Masonic Temple Block, Vancouver, B. C.

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

WAlI business strictly cash in advance.

ALEX. RANKIN,
20 Toronto Street, Toronto Ont.

Agent for sale of Mines and Mineral Land

WAgents in England and New York.

BURN, NORRIE & CO.,
Locators of Precious Me/ais

AND

DEALERS IN MINERAL LANDS,
COBOURG, ONT.

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

DAVID NORRIE.

TAYLOR McVEITY,

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

SCOTTISH ONTARIO CHAMBERS, OTTAWA.

SPECIALIST IN MICA
MINER'S AGENT

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

JAMES O. 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 wili bring about great activity inmining next year 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.

CHEMICAL APPARATUS!
OF EVERY DESCRIPTION.
Glass, Porcelain, Stoneware, Platinum Crucibles
of every sort, Analytical Scales and Weights, Fine
Chemicals and Reagents, including Volumetric
Solutions. Every requisite for Analysis or Ex.
periment. For Sale by

LYMAN, SONS & CO.,
384 St. Paul St., Noutreai.

lustrated Catalogue mailed on receipt of
10e. or Busines. Card.

FRANCIS D. TAYLORPM. E
SPECIALTY.-The Mining of Iron Ores, Coans, sad the Man-ufacture of Iron and steel.
Mr. T. has had for may years the management of large mining

enterprises mi England and theU . S A,

MINING ENGINEER,
OLDHAM, NOVA SCOTIA.

Can be consulted on all matters pertaining to theprofession.
The development and management of Gold Properties a specialty

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 Cla
and Minerai Estates in general, requiring reliable and aound at
vice either in the Purchase or Dispoaal thereof, should consuit E. S.who has executed important professional Commissions in Germany,Austria, Hungary, France, Belgum, &pain, Portugal. Sweden,Norway, and in the various Mning Districts througbout Great
Britain and Ireland. Telegraphic Address: "Spargo,' LiverpoolBankers, 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 ADDRESS:
WILLS, BUCKINGRAX, P.Q

JOHN D.FROSSARD,B.S.,M.E.
MINING ENGINEER & GEOLOGIST,

30 St. Francois Xavier St., - - Montreal.
Je Specialty-Phosphate Lands. ILi

THE AMERICAN METAL CO.,
(LIMITED)

80 Wal St., New York. Post 01R« 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.OR Williams, Foster & Co., Lt., Swansea.
Metallgesellschaft, Frankfort-on-Main.

DEALER IN MINERAL LANDS
4 ONTARIO CHAMBERS. TORONTO.

Will buy undeveloped iron ore and other mineral properties.
WANTED. - Deposits of Magnetic Iron Ore, RedHematite,

Brown Hematite, Galena, Iron and Copper Prites, Mica, Soap-
stone, Marble, Gypsum, Baryta. Samples can e sent by Sampie
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

DOMINION ASSAY OFFICE AND
MININC BUREAUe

Prospecting, Surveying and Examinations by Experts.
Mining properties purchased or floated on the European
markets ; Capital found for developing same. Interest
in good mining property secured.

London Office: 21 Richmond St. E. TORONTO33 King St., Cheapside. 44 Victoria St. T

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

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

ADDRsSa:
15 TORONTO ST., TORONTO, ONT.

J. T. DOMALD, IMA.,
Analytcal Chemist and 4ssayer,

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

ing rocessea practically tested. Laboratory instruction
in ehiestry, Assaying and Mineralogy. Termsou
application.

& ccx.

I PrInter~,
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DOBBIE
&

STEWART

THOROLD, ONT,

ALEX. FLECK, JUN.
Manufacturer of every description of

Mining and Mill Machinery
WATER WHEELS,

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

BRASS AND IRON CASTINGS OF EVERY
DESCRIPTION.

Vulcan Iron Works
WELLINGTON ST,

O> TT A. Wà A.

[MANUFACTURERS
0F

HORSE POWER

HoisIiRg eao4iRes
FO I

ORE AND COAL MINING; ALSO
FOR RAILROAD CONTRICTCRS

AND QUARRYMEN.

DTJTTRPIELD &0Co.
Rock Island, P. Q.,

MANUFACTURER OF

BLACKSMITHS' STOCKS AND DIES
Reece's New Screw Plates and Taps for Black-

smiths', Machinists' and Steamfitters' use.

Young's Axle Cutter, and other Labour-Sav ng
Tools.

Er Send for New Illustrated Catalogue.
SECTIONAL VIEW OF DIE AND COLLET

Dynamo Electric Machines THE NEWARK SMELTING AND REFINING WORKS,
AND LAMPS.

ARC and INCANDESCENT

FOR MINING PURPOSES

Diamonds, JewelryWatches& Silverware

AT ROSENTHAL'S
Çroldsmith's Hall, 87 Sparks St.

O TT AWA .

EDWARD BALBACH & SON, Proprietors,
Newark, New Jersy.

SMELTERS AND REFINERS OF
AND COPPER

GOLD,
ORES.

SILVER, LEAD,
BULLION AND ARGENTIFEROUS COPPER MATTE reoeived on consignment or purchare.

SMELTINGYT REFINING WORKS,
ELECrROLYTIC COPPER WORKS,NEAKN..

For Mining Hoisting Derricks, etc.

Strong Wire Cloth and Screens
For Mining. etc., manufactured by

The B. oesHILg Wie Co., Ltd
HAMILTON, ONT.

BUENA FE SAMPLING WORKS,
A.gemoy, Sabinas Coahnlla, Mez.

MINERS OF NOVA SCOTIA!

W. & A. MOIR,
MECHANICAL

EIIincers andMacIÉil
HALIFAX.

Manufacturers of

Mill and Mining Machinery,

Air and Circulating Pumps,

Hand and Power Elevators,

Marine & Stationery Engines

And Brass andsIron.Castings

of every description.

à

NEW SCF W PLATE

ss s
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ANNUAL REPORT, 1887-88.
VOL. 111. PARTS I and Il.

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. Singlc copy, i0 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, o cents.

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

(h.) 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.

m.) 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.

(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. Hoff.
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. FOSTER 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 Broadway, N.Y.,

or by application to

DR. JOHN THORBURN,
Librarian,

Geological and Nat. Hist. Survey, Ottawa.

canadienne d'etude Minieres
CAPITAL, - - $100,000

Assaying, Prospecting and Mining.
HEAD OFFICE, - - - 30 St. FRANCOIS XAVIER ST.

P. 0. Box 1625, MONTREAL.
Offce In Paris (France) 12 Place Vendome.

DIRECTORATE:
M. SCHWoB, Vice-Consul of France...............President.
JOHN S. HALL, Q.C., M.P.P., .................. Vice-President.
C. A. DOGAs, Judge of Sessions
C. H. A. GRANT,... ebeC.....................irectorS.
C. DuQUET, Alderman, Quebec,J

G. WERNER,.......................Secrtary and Treasurer.
L. DE LA-VALLER POUSSIN,.C.P:1... CV .gEgie
JOHN D.-FROSSARD, M.E...... .. onuting ngineers.

JOHN S. HALL, Q.C., M.P.P., Advocate, LcgalAdviserof the E.L

Established r83i.

EIMER & AMEND,
Importers and Manufacturers of Chem-

icals, Chemical Apparatus and

Assay Goods,
205, 207, 209 and 211 Third Ave,

NEW YORK.

SPECIALTIES:

BALANCES, WEIGHTS,
PLATINUM,

Absolutely pure Chemicals and

Acids, Royal Berlin and Meissen Force-
lain, Kavalier's Bohemian Glass.

0. P.WILLIMOTT & 00.
Mineralogists and Lapidaries

333 WELLINCTON ST.,OTTAWA.

Every variety of stone cut and polished on the most
reasonable terms.

Cut stones of every description always on hand.
Thin sections of rocks for microscopical examination

carefully prepared.
Collections of named characteristic minerals arranged

in neat divided boxes, from $.0oo upwards. -These
collections are in use at McGill and Toronto Universities,
which fact alone should recommend them.

Tourists and others visiting the city should not fail
to give us a call.

Parties living in mineral localities should correspond
with us if they have any minerals for sale or exchange.

SEND FOR CATALOGUE.

WE WILL BUY, SELL OR EXCHANGE.

ASSAYERS' SUPPLIES,
Chemicals and Chemical Apparatus.

BEST GOODS, LOW PRICES, PROMPT SHIPMENT,

CAREFUL PACKING.

RICHARDS & COMPANY,
41 Barolay St., New York.

Agents for BEcKERS SONs' Balances and Weights of
Precision, of Rotterdam, Holland.

Uorgao. ¢oub1 Co.
BATTERSEA, ENGLAND,

Manufacturers of

CrucIbles, Furn~aes, Muffles
AND SCORIFIRS

Of superior quality.

LEONARD RICHARDS, Agent,
41 Barclay St., New York.

HARRIS & CAMPBELL
Latest Designs in Drawingroom, Diningroom

and Bedroom

With improved Steam Machinery our facilities fo
manufacturing Cabinet Goods are complete. Our up
holstery Department is well stocked with latest imported
patterns.

Corner QUEEN & O'CONNOR Sts.
OTTAWA.

MEfRON TEAM'UMP

O D
oui-°BIDESNE 0k
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If you want

FOR PACKING

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

Every quality and size in stock.

Specially strong sewing for heavy materials.

Lowest prices compatible with good work.

We now supply most of the Mining Companies, and those who

bave not bought from us would find it to their advantage to do so.

THE CANADA JUTE COMPANY (LTD.)
17, 19 & 21 ST. MARTIN STREET,

Established 1882. MONTREAL.

M. BEATTY & SQN0I
WELLAND ONT.

HOISTING

cNGINES

EJillES
-- AND

Horse-Power Hoisters,
Stone Derrick Irons,

Centrifugal Pumps.

DREDGES, DERRICKS,

STEAM SHOVELS,

And other Contractors' Plant.

AMALCAMATINC MACHINERY.
ta "r .Mill °,o 7 Weto . ' Dry Cru"hng."unt"n'on C'ntrifuga quartz Mil.

yls. Cylinders. Amalgamatlng Pans, Setters, Agitators and Concentra.
tors. Retorts, Bullilon and Ingot Mouids, Conveyors, Elevators. Bruckuere
and Howeli's Improved WhtesRoasting Furnaces, Etc.

CONCENTRATINC MACHINERY.
llake. D .dge end Cone CUshers, Cornsh Crushing and Flnishing Refis

Hatz Plunges and Cole, liogs FrRt Vanner Embrey Concentratorsr
Evans'. Calumet, Coleeand Rlttengers $Silme Tables. Trommels. Wimo
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Corlies and Silde-Valve Steam Engines,
Boliers--Horizontal, Vertical and Sectional,

IMPROVED STEAK STAMPS.

CL
0o*

GO

ID
c

id
.Dc~
*1o

O

-'

o.
~f. 9

Ceneral Offices and Works: FULTON & UNION STS., CHICACO, ILL.
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TheCanadian Mining Review
CONDUtTED By . . • B. T. A. BELL

OFFICES:

UNION CHAMBERS, 14 METCALFE ST.,
OTT AWA.

Vol. IX. MAY, i890. No. 5.

WANTED.

Any of our readers having spare copies
of January, February and March issues
of the Review for this year, will confer
a favor by returning them to this office.

Mining Legislation in Nova Scotia.

During the session of the local parliament
just closed, several enactments were passed of
a character to interest the miners. No State or
Province on this side of the Atlantic has paid
as much attention to the education of the coal
miners as Nova Scotia. The limited resources
available for this purpose have been carefully
expended. This year the Board of Examiners
for candidates for certificates' as underground
managers has been re-organised. It is to con-
sist of the Chief Inspector and nine persons
conversant with coal mining, three Mining En-
gineers, three Colliery Managers and three
Colliers. The Province is divided into three
Districts for examination purposes. The papers
of the candidates are forwarded for a general
meeting of the Board when the proper certifi-
cates are granted. There are at present in the
different mining localities, nine instructors en-
gaged in preparing candidates for the examina-
tions. There is no fee paid by the pupils. The
rooms, light, etc., are furnished by the Govern-
ment, and the instructors are paid a fee for each
candidate passing successfully.

The course of instruction comprises survey-
ing, ventilation, mine management, methods of
working, etc., and no restriction is placed on the
attendance of young men who are under age,
but are anxious to improve themselves in the
higher walks of their calling. These schools
of instruction are peripatetic so that in rotation
they visit every locality where pupils may offer.

It was to be expected that in the case of coal
miners, who are obliged to work at an early age,
there would be many who were qualified by ex-
perience although deficient in familiarity with
the rudiments of scholarship, and the principles
under-lying the practice of mining. As this be-
came apparent from the reports of the Board of
Examiners and the Instructors, a further step
was decided on, and during the session of this
year, legislation was passed to the following
effect :-

First.-That in any community where there
are twenty-five or more persons of the age of
fifteen years and upwards, wishing instruction
in the ordinary branches of an English educa-
tion, night schools may be established for their
benefit,

Second.-That the Council of Public Instruc-
tion shall provide licensed teachers who shall be
paid such salaries as are deemed adequate.

This legislation, although couched in general
terms, applies more especially to those communi-
ties where the younger members are obliged to
work at an early age, and are deprived of the
educational facilities extended to their more
fortunate brothers. And by its means it is
hoped that cities, industrial and mining locali-
ties will be benefitted.

The Coal Mines Arbitration Act passed last
session, having proved on trial to be in some
important respects couched in ambiguous langu-
age has been repealed, and re-enacted. The
principle remains substantially as before, that
a majority of the employed must be desirous of
arbitration before its provisions can be put in
force. That a preliminary hearing must be had
before the Commissioner of Mines who is to de-
cide if there be prima facie evidence· warrant-
ing a reference to the tribunal of arbitration or
not. The Board of Arbitration consists of five
persons, two permanent members appointed by
the Government, one from the employers, one
from the employed, and a fifth appointed jointly
by the last two. The Act contains provisions
for retention of wages, and for a deposit of an
equivalent amount by the employer pending a
decision of the Board. Proceedings under the
Act cannot be removed by certiorari or other-
wise into any court of record, and an appeal
lies only to tbe Supreme Court in banco. The
provisious of the Act appear to be drawn in
favor of the employed. but presumably the great
difficulty will be found in any attempt of the
Board to decide what constitutes a financial
condition of any company to war:ant either an
increase or lessening of wages when the rates
paid are about the average.

During the passage of the bill through the
local legislature, a measure having the same
object in view was introduced in the Imperial
Parliament, but its chances of passing are con.
sidered doubtful.

The gold mining areas in Nova Scotia are
composed of multiples of areas 25o by 150

feet, and as errors are sometimes committed by
surveyors, which give rise to disputes, and loss
of mining ground, it bas been sought to regulate
this by requiring the adjoining lessees to be
present in person or by agent dnring any survey
ordered by the department. If no objection
is raised when the representatives of all in-
terested properties are present at the survey,
the lines then laid down are to be taken as fixed.
If any are absent through unavoidable cause,
the survey can be repeated on the applicant, one
of the interested parties, depositing with the
commissioner a sum equal to the cost of
the first survey. Should the check survey
prove the correctness of the first survey, the
applicant loses his deposit, but if the first survey
proves incorrdect, the expense of the second survey

is borne by the department and the applicants
deposit refunded.

As the farmers living on the outcrops of coal
seams have been in the habit of sinking small
pits secretly, inside barns, in cellars, etc., and of
extracting coal for their own use and for sale,
considerable trouble has been caused to legiti-
mate mines. These workings have frequently
broken through the barrens of coal left by the,
lessees at the outcrops of their seams, and have
deranged ventilation, admitted surface water,
and caused damage by fire. To meet this state
of affairs, power is given to the inspectors to
enter any premises, and if such openings are
found, the amateur farmer-miners are liable to
a fine, are bound to fill up their pits, and make
good all damages.

Hitherto, although adequate fines awaited the
man caught selling coal unlawfully mined, it was
as a rule impossible to identify the coal, and
there was no provision for searching premises
unless under definite information. It is to be
hoped that these measures will be found suffici-
ent to put an end to this surreptitious mining,
which might at any moment cause the loss of a
valuable colliery.

Royalties on Railway Lands in British
Columbia.

With a view to promoting the construction of
railways, the Local Legislature of the Province
of British Columbia has enacted, during its last
session, that any such new companies shall have
the right to levy a royalty not exceeding 5 per
cent on all gold and silver that may hereafter
be discovered on the lands granted to them.
In introducing the measure, the Premier stated
that the granting of a royalty on the precious
metals was an entirely new departure. He re-
minded the House that in the early history of
the province there was an export tax levied of
fifty cents an ounce on all gold taken out of the
mines as a consideration for the heavy expendi-
ture by the Government in the construction of
roads. "That tax," he said, " although not an
unjust one, proved to be extremely unpopular,
and was ultimately abandoned." And so we
venture to predict will also be the present
measure. Everyone will agree with Mr. Robson
that it is of the greatest importance to the de-
velopment of the Province that railways should
be constructed to make its rich mineral areas
accessible, and if it is necessary in order to
effect this to offer some inducements to com-
panies or individuals, the Government must do
its best to further and promote so desirable an
end. Only on this ground can a land grant be
justified, and even then the concession should
be fenced round with every possible safeguard
to prevent the gift being used for speculative
purposes. In Germany, Great Britain, and most
European countries, and also in our own Prov-
ince of Nova Scotia, the minerals are rightly
regarded as belonging to the Crown, and a large
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yearly revenue is derived therefrom. In this
way the development of our mines proves
directly beneficial to the country. But to
grant monopolies to companies or individuals
in the manner indicated by the Hon. Mr. Rob-
son's measure will surely prove hurtful and
injurious. It places a burdensome prernium on
the work of the explorer and the prospector.
As the News-Advertiser very well points out :-
" The management of a railway company has
got to do the best it can for its shareholders,
and if the miner, after discovering a vein of the
precious metal, cannot work it at a profit, taking
the payment of the royalty into account, what
follows ? Simply that the owner of the royalty,
the railway company, steps in and gets possesion
of the claim, and, being itself free from any
burden of a royalty, can make a profitable
undertaking of it. There is also every proba-
bility that the railway company will transfer
these royalties to another or a secondary com-
pany, whose business it would be to develop
and control these land and mineral properties
-an eminently practical and proper arrange-
ment from the railway company's point of view.
With such a middleman the condition of the
miner would be still worse and an incubus would
be saddled upon our mining industry which
would, within a short time,create a feeling similar
to that which two years ago caused such an agita-
tion throughout Manitoba and the North-West,
over the 'monopoly clause' in the Canadian
Pacific Railway Charter."

Again, as our contemporary contends, the rate
of the royalty is excessive and burdensome. "It
will result in the smelting company charging the
miner the usual prices for the treatment of the
ore, with five per cent. additional on the value
of the gold and silver to cover the royalty which
it will have to pay over to the railway company.
A smelting company, with a capital of $1oo,ooo
sunk in plant and machinery, can, if operated
properly, turn out in the course of a year base
bullion of the value of $ 1,000,ooo for the gold
and silver it contains, besides that of the copper,
lead, or other inferior metals. Now the royalty
of 5 per cent. on this would be $5o,ooo, or
exactly 50 per cent. on the capital of the smelter,
instead of the one-half of one per cent. on the
same that the hon. gentleman figured by his
method. If he will take the trouble to enquire
what have been the results of the operations of
the smelting companies at Leadville, Pueblo and
Denver for the last ten years, he will find that
the imposition of a tax on them which would
have amounted, during that period, to the enor-
mous sum of $2o,ooo,ooo, would have com-
pelled them to suspend operations."

Meetings have been called and a vigorous
protest will be made by the miners against the
imposition of any such scheme as that submitted
by the Hon. Mr. Robson.

An important meeting of the Gold Miners' Association
of Nova Scotia will be held in the Halifax Hotel, at three
o'clock in the afternoon of 3rd prox. Business of consid-
crable interest to the Association will be discussed, and
every member should make it a point to be present.

Instructions on the Immediate Remedies
to be Applied in Cases of Accidents.*

Asphyxia.
Asphyxia is a state of apparent or real death

caused by the stoppage of respiration.
Any cause which prevents a sufficient quantity

of air from reaching the lungs may cause
asphyxia. Such is drowning, strangulation, the
compression of the chest (by something falling,
for instance), the existence in the air of unbreath-
able gas, etc.

The first duty to fulfil mn case of asphyxia is
to remove the victim from the cause which
occasioned the accident. We will not dwell
upon the manner of drawing out a drowning
man from the water, or upon the necessity of
immediately loosening the rope from around the
neck of a man hanging, etc. A few words are
necessary on the precautions to be taken by the
preserver in case of asphyxia from unbreathable
gas, to prevent his being struck down himself.

He should commence by making an opening
from without if possible, by means of ladders
and poles, breaking the windows where the
accident occurred so as to renew the air before
going in.

If this cannot be done, he should put over
his nose and mouth a cloth saturated with
vinegar and water, and should pass around his
body a strong rope, which will enable him to be
pulled out should he lose consciousness.

Before going into the place he should draw a
long breath and try and hold his breath until he
should have opened all the apertures so as to let
in the pure air. In certain cases where sufficient
air cannot easily be let in (as in cellars, etc.),
he should also carry a rope, the end of which is
held outside and on the other end of which is a
noose which lie should attach to the victim's
clothes, and that being done, he should quickly
retire while the assistants will draw out the
asphyxiated person. (If the gas that has caused
the accident arises from the combustion of coal
or pit coal, it would be useful before entering
the room to throw in large quantities of water
mixed with slack lime.)

In a case where the accident is caused by
illuminating gas, he must take great care not to
enter the room with a light, that might ignite
the gas and cause an explosion.

Immediate hel/.-The man is then cariied
into a well-ventilated room, moderately warm,
and should have around him only those abso-
lutely required. As a general rule, in cases of
asphyxia as well as for all other accidents, if it
be a women, the assistance should be given, if
possible, by other women, and the cnrious
should be strictly prohibited from entering.
The victim should be undressed quickly, or if
this be difficult the clothes should be cut with
scissors. He should then be placed on a bed,
or on a simple mattrass placed on a table, after
having placed a bolster under the shoulders to
raise the body slightly, the head falling back-
wards. He is then covered with a light cover-
ing, and for want of better, with straw or dry
hay. These preliminaries having been quickly
done, the mouth of the asphyxiated is opened
and a small piece of wood is placed between the
teeth, or a handle of a spoon or some other flat
object, not sharp, is inserted ; the jaws are kept
apart by placing a cork between the large teeth,
and the tongue is drawn out with the fingers
which are covered with a handkerchief or a
cloth. With the finger or with the feathered

*Summary Extract of Chapters II and III of the work
by Messrs. E. Ferrand & A. Delpeach,'at Messrs. J. B.
Baillière et Fils, 19 Rue Hautefeuille, in Paris.

end of a feather, the nostrils, mouth and throat
are cleared from mucus and froth that obstruct
them.

Ail this is done quickly but methodically,
while the assistants try to restore warmth and
the circulation by dry rubbing, with hot bricks
and irons and with hot smoothing irons wrapped
in flannel and passed over the body. Rubbing
with spimits with a flannel, a rough towel or a
handful of straw is useful.

A lighted match should frequently be placed
to the nostrils and a cork still wet with alcohol
whose sharp penetrating vapour produces
salutary irritation.

If, notwithstanding these manoeuvres, the
body still remains inert, and the respiration
does not return, artificial respiration must be
resorted to without too much delay.

Artifieial Respiration by the Sylvester pro-
cess: This process consists in producing, by
movements of the arms, the play of the muscles
that raise and lower the chest.

The operator places himself at the head of
the asphyxiated who is lying on his back and
raises his shoulders with a blanket or an article
of clothing rolled up. The feet are supported
and held by an assistant so that the body re-
mains immovable.

Fig. 1.

It is needless to say that all the preceding
precautions which have been described should
have been taken, that the nose and the mouth
should have been cleaned and that the tongue
has been drawn out. In case of need, it is kept
in this position by passiug a handkerchief under
the chin in such a manner that it is pressed be-
tween the teeth.

The operator then places himself at the head,
he grasps the arms of the asphyxiated close to
the elbows, the forearm being bent on to the

Fig. 2.

arm (Fig. i), and having pressed them rather
tightly on-the sides of the chest, he then raises
them quickly but without violence over the head,
making them describe the arc of a circle (Fig. 2).
He then brings them back to the first position
and recommences the manœuvre, imitating the
beas of normal respiration. The operator ceases
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after a few movements in order to judge the
effect he has produced, and begins again if the
respiration is not established of itself.

During these manœuvres the assistants con-
tinue rubbing under the covering or over the
dry clothing; they renew the application of hot
flannels, or bottles of hot water, or of hot bricks
placed along the body, to the feet, or under the
armpits.

As soon as there are signs of life we give the
sick person a few spoonsful of cordial, hot wine,
grog, &c. If there be nausea we aid the vomit-
ing by passing over the uvula an oiled feather.

Then we place the sick person in a warm bed,
his head being slightly raised, and care should
be taken to allow air to circulate well around
him. It will not be long before he will fall
asleep, but bis sleep should be watched in case
new symptoms of asphyxia should manifest them-
selves. We have seen persons asphyxiated
return to life after a very long period (several
hours); therefore we nust, so long as any hope
remains, continue to practice the artificial respi-
ration, changing the operator so as to prevent
fatigue.

Here are some of the signs by which we may
know that ail hope is gone:

If, on applying the ear to the chest in the
region of the heart, we hear no beating ; if a
glass placed at a short distance from the mouth
be not tarnished ; if a hot coal, placed at the end
of the toes, produces no sign of feeling or no
blister.

Loss of Consciousness.
The loss of consciousness is due to various

causes. Besides those we have already de-
scribed as being caused by asphyxia, we will
mention among the nost ordinary cases : con-
cussion of the brain (see farther on), overcome
by heat, apoplexy, epilepsy (or haut mal), syn-
cope. (We call syncope the state of a person
who is ill either on account of emotion, weak-
ness, loss of blood, etc.)

Immediate help.-Send away the curious;
loosen the collar and belt ; give as much air as
possible.

If the face is pale (syncope) lay the sick per-
son down flat, the head low, throw a few drops
of cold water on his face, make him inhale vine-
gar, ammonia or ether, and rub the temples and
forehead with vinegar and water, eau de cologne,
etc.

If the face is highly colored (congestion, apo-
plexy) place the sick person on a bed, the head
high and the legs hanging, and place on the head
cloths dipped in cold or ice water. If there be
vomiting, turn the head on one side to prevent
the matter from being breathed into the lungs.

In case of epilepsy (which we distinguish by
convulsions which accompany the loss of con-
sciousness) all the cure consists in securing the
sick person from the violerice of the shock and
the fall ; put in the tongue, which might be
caught between his teeth and bitten. We must
then wait patiently until the workings cease of
themselves.

Bruises.
CONTUSIONS.-They are the result of a violent

shock against some body that will not yield (such
as blows, falls, &c.) and are characterized by
pain and swelling of the part affected, the skin
remaining intact. A violent contusion without
any of the vital organs being injured brings on
syncope. (See what is to be done in such case.)
Finally the contusion of some important internai
organ, such as the brain, the lungs, may entail
the most serious conseq;iences and cause, ac-
cording to the organ injured, the loss of con-
sciousness, spitting of blood, &c.

Immediate helf.-In cases of slight contusions
apply wrung out cloths dipped in cold water or
eau blanche. If the accident is more serious,
carry the wounded person into a well-ventilated
room, put him on a bed or mattrass and be
careful to remove everything that can interfere
with his breathing. And while awaiting the
doctor, keep, on the part injured, compresses of
ice water, and renew these frequently.

WoUNDs.-Wounds are of differents kinds ac-
cording to their causes, such -as a piercing, a
shock, an incision, a tearing; their gravity de-
pends on their extent, their depth and above the
particular organs injured, such as blood vessels.
lungs, heart, etc.

Immediate helf.-Take scrupulous care not to
touch the wound with dirty fingers, dirty cloths,
sponges, and cover them with lint or cob-webs,
&c.; all manoeuvres that might introduce into
the wound bad germs might be the cause of
poisoning, and consequent blood poisoning and
death. Clear the wound from anything that
may soil it (such as sand, earth, &c.) by washing
it thoroughly with pure water and better still
with phenic water, and with the aid, if required,
of a clean piece of linen such as a napkin, a
handkerchief, &c.

While waiting for the doctor you should never
permit any one to remove anything that has
penetrated into the wound and which offers any
resistance to a slight pull, we should not pull
off either the pieces of skin adhering or the
clots of blood which the water could not remove.

Cover the wound with a compress cold water,
or, better still, phenic water, and keep it in its
place by a napkin or linen band.

H EMORRHAGE.-Hemorrhage or loss of blood,
which accompanies every wound, may assume
such proportions as to necessitate immediate
remedy.

Immediate help.-When the blood is thick, of
a dark red color and flows gently and not by
starts, it is generally sufficient after having
removed everything from the wounded part that
could interfere with the circulation, such as
clothes, garters, etc., to press on the wound
with the aid of the fingers or by means of a
piece of linen moderately light.

Fig. 3.

This process is insufficient in the greater
number of cases where a small artery is injured.
In each case vermillion red blood flows from
the wound by starts correspondiug with the
beatings of the heart, and death is imminent
unless the hemorrhage is stopped. Compression
of the principal artery of the limb, while awaiting
medical aid is always the surest means of saving
the life of the wounded.

It is important to know the places where this

operation can be more easily performed and
consequently with more chance of success.

We will now enumerate them.
For a wound in the forearm or the hand seek

the artery above the elbow in the inside of the
arm besides the biceps muscle. (Fig. 3.)

Fig. 4.

For the lower limbs in the middle and a little
above the fold in the thigh. (Fig. 4.)

For a wound in the head, seek the artery
(carotide) near the middle of the neck on the
front side of the principal muscle, which, from
behind the ear, extends to nearly the middle of
the chest and press it from the front to the back
of the vertebra of the neck. (Fig. 5.)

Fig. 5.

The cessation of the hemorrhage will indicate
that we have found what we sought.

If we do not succeed in stopping the blood in
this way we must-try and produce with compres-
sion by means of elastic bands (such as suspen-
ders, etc.) bound round the injured limb above
the wound. Should it be required, we should
use a cloth folded like a cravat, the ends of

Fig. 6.
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which we fasten in a knot and under which knot
we pass a piece of wood (a cane, etc.), suffi-
ciently long that by turning it we succeed to
tighten the cloth and compress tightly the limb.
(Fig. 6 and 7).

Fig. 7.

WRENCH (SPRAINS)-Immediate helf.-Apply
fresh water in the form of a bath, running water,
or compresses frequently renewed.

DISLOCATIONS.-There is dislocation every-
time that the extremity of a bone comes out of
its natural cavity to take a wrong position. We
are notified of the dislocation by the character-
istic malformation of the place when compared
with the symmetrical one, by the change in the
length of the limb and by the inability of the
injured person to perform certain movements.
These dislocations are caused by falls, violent
movements made in abnormal positions, some-
times by blows.

Immediate hel.-It would be dangerous to
attempt the work of replacement, which to be
of any use would require accurate anatomical
skill. We must then content ourselves by the
exercise of palliative measures that will soothe
the patient and stop the swelling of the part,
until such time as the doctor arrives.

We must simply apply compresses of (eau
blanche) sugar of lead water and keep the sick
person lying down in the least fatiguing position
possible.

FRACTURE.-The immediate symptoms of a
fracture are the impossibility or difficulty of

Fig. S.

moving the injured limb, the change more or
less great from its natural position, and the
rubbing of the two ends of the broken bones.
We may notice also in the parts that are held

together by a single bone, such as the arm, an
unnatural bend, and the individual movements
of the two parts which form the bone.

Immediate help.-We must avoid all pro-
tracted attempts to assume ourselves that there
is really a fracture and apply the remedy
indicated as if we were positively certain. Tht.
first thing to be done is as simple as possible,
and is intended to keep the limb inmovable in
its *normal position. It is formed of small
pieces of wood (splints) which are cut the neces-
sary length and thicknes3, and pieces of thick
cardboard. While these are being prepared
the injured limb should be covered with a com-
press dipped in cold (eau blanche) sugar of
lead water. Then the splints covered with
wadding or a soft thick cloth, are put around
the limb and then fixed with bands or several
handkerchiefs.

The figures 8, 9, 1o, i and 12 rendei it un-
necessary for us to enter into further details.

Fig. 1o.

Fig. 11.

When the fracture is rendered worse by
wounds, we must commence by attending to
these as has been indicated ; and after having
covered the wounds with compresses, we apply
the provisional remedy.

The doctor should be called within the shortest
delay. He alone is authorized to make a thorough
examination of the injured limb, to unite the
fracture and apply the final application. To
wait too long entails much trouble ; the painful
swelling of the muscles next the fracture is an
obstacle to the putting on of the bandage, which
delays and interferes with the cure.

In case of a fracture of the arms, the injured
person should, if his strength is sufficient, seek
his own dwelling or that of the doctor, that is
if the distance to travel is not too great. See on
Fig. ii the position of the sling used to support
the arm.

If the fracture be in the lower limbs the
patient should not in any case be allowed to
walk.

To carry the wounded we must use a stretcher
or upon something made to resemble it.

A plank, a shutter or a door can be used ; it
should be covered with a straw bed or dry grass,
and care should be taken, by some means or
other, to keep the head raised.

BURN.-Immediate Help--When a person's
clothes are on fire the first thing to do is to
smother the flames by whatever means may be
at hand ; you should at once cover them with a
cloak, a blanket, a quilt, a carpet, &c., and wrap
it closely around him. The fire being extin-
guished, we should relieve him of his clothes,
using scissors if necessary, so as to prevent the
rubbing which might pull away the flesh and
cause. intense suffering. If pieces of the cloth
remain stuck to the flesh it is better to leave
them than to try and remove them.

Open the blister by a prick from the extreme
point of a pin ; but take great care to protect
the skin that covers the sore and prevent direct
contact with the air. Apply on the burned parts
a linament which is obtained by shaking in a
corked bottle a mixture in equal parts of oil and
lime, or if this cannot be obtained, use olive oil,
butter or any other grease spread on cotton.

When the burns are caused by chemicalcaustics,
we should be careful not to use water in the first
instance; it would only excite the corrosive ac-
tion, causing intense suffering ; we must try, on
the contrary, to extract what remains of the
caustic by touching it gently with wadding or
lint, until the drying up of the sore, and then
only should there be frequent washing with
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alkaline water (a solution of carbonate of soda,
etc.), soap suds, lime water. If the burn is
caused by acids, then wash with vinegar water ;
if by burns from potash or soda, ammonia or
quick lime is used.

FOREIGN BODIES INTRODUCED INTO NATURAL
CAVITIES.-If a foreign body has penetrated the
eye, the nose or the ears, and if it cannot be
pulled out very easily, we should await the
arrival of the doctor.

When a foreign body has entered the throat
which, leaving aside the inconvenience and dis-
comfort, might cause suffocation and even as-
phyxia, we should try and remove it with the
aid of the finger.

If this means is not successful, we must try
and drive it down by making the patient swallow
small balls of bread crumbs, or pieces of cooked
potatoes, as large as possible. If there be
suffocation, try and make the patient vomit, by
making him drink warm water or by tickling
the palate.

POISONING.-Immediate helf.-While waiting
for the doctor, for whom we must send quickly,
try and remove the poison as quick as possible,
by causing vomiting. For that purpose, make
him drink large quantities of lukewarm water,
tickle the throat with the finger or a feather.

Give him, moreover, emollient and softening
drinks, such as milk (which should be given in
the first place) and albumen water (which is
made by beating the whites of four eggs in a
pint of water) gum water, etc.

If it is known what poisons have to be dealt
with, the following substances may be given :-

In poisoning with acids (sulphuric acid, or
vitrol, nitric, etc.) carbonate of soda, pounded
chalk, magnesia, etc., dissolved or soaked in a
good deal of water is used.

In poisoning with alkalies (caustic soda or
potash, etc.) water slightly flavored with vinegar
or acidulated milk with the juice of lemon is
used.

With arrenic, magnesia mixed with water.
With salts of mercury (corrosive sublimate,

etc.) the white of an egg.
With phosphorons, magnesia and over and

above, ten drops of the essence of turpentine in
milk every half hour.

Avoid oil and fatty substances.
Finally, if we have to deal with vegetable toi-

sons (such as opium, belladonna, etc.) administer
strong black coffee and spirits, and apply com-
presses of cold water to the head.

CONTENTS OF AN AID BOX.

Bottle of ammonia (volatile alkali).
do spirits of camphor.
do extract sugar of lead.

To prepare (eau blande) mix 2 tablespoonfuls
of extract of sugar of lead in a pint of water.

Bottle of ioo grammes of high wines and
phenic acid at 90 per cent.

To prepare phenic water (/'eaufheniquée), mix
2 tablespoonfuls of that solution in a pint of
water, and shake the mixture so as to dissolve
all the phenic acid, which commences by separa-
ting in the form of oily drops.

Bottle of vinegar.
do oil of almonds.
do lime water.

An empty bottle to prepare the calcareous
liniment.

Bottle of eau de melisse.
do hydrate of magnesia.

- A few linen hands;'a few rolls of lint for
dressing.

A few splinters of wood (splints) for fractures.

The Belgian Collier's System of Benefit Or-
ganization.

The Mariemont and Bascoup Coal Companies employ
over 6,ooo persons of the working class.

In the work of mining the system of sale and that of
premiums have been in use for the last fourteen years and
have proved eminently satisfactory to the interest of both
master and workman.

Sales.-Certain kinds of work with mines, the condi-
tion of which rarely change, may be put up to auction.
Herein the workman finds many advantages, a settled
price for his work during a certain period of time agreed
upon, the security it gives him, the power of choosing as
partners in his work, workmen of the same ability as
himself, and the chance of his wages increasing in pro-
portion to the work done, provided work is regular and
favorable, &c.

Bargains.-The care of the underground ways, the dif-
ferent repairs to be made and especially the cutting of
coal are all subjects of bargaining ; that is the price dis-
cussed between the engineers or their assistants and the
workmen.

Premiums.-Since the system of premiums has been
introduced for all workmen loading, driving or drawing
the coal from the pits, their wages now consist of one
fixed part, and of one proportionate part in accordance
with the number of cars that have passed through their
hands, or with the quantity of coal taken from the pits.
This system is a real stimulus for the workmen, and a
certainty for the owner, of coal being mined with regu-
larity.

Contracts.-In dealing out the material from their re-
pair shops, stores, &c., the organization of work by the
job has been extended to all workmen without distinction,
although in certain classes of work, such as drawing up
coal and repairs, difficulties are incontestably met with.
Its results are an increase of wages.of 20 per cent. with a
proportionate decrease in the price ofrreturns. The
greater part of the yearly work such as the driving of
machines, the repair and the care of the material are all
contracted for, the contracts not extending over a year.
They are siged by the coal companies and the bands of
workmen who accept them. The amount for which they
are accepted is frequently based on the quantity of coal
extracted. All the risks of the work, which very often
varies in quantity, are accepted by the workmen. Past
experience shows that, though the coal company may at
times advance money, and at others the workmen may
advance wolk, in the end the compensation is about
equalized. Besides, the profits made by the contractors
show that the confidence in the results was not misplaced
They have, in fact, signed new contracts under conditions
entailing reductions of 20, 30 and even forty per cent. in
favor of the companies. If, therefore, their wages have
not diminished it must be because they have worked
harder, or they have improved their manner of working,
making it more intelligent and ha.ve thus seconded the
efforts made by their superiors in providing improved
implements.

Colorado's Mineral Palace.-Tne minerai palace
now being erected at Pueblo, Col., will cost about $250,-
ooo. It will be of handsome design, the exterior being a
series of square columns and beautifully polished stone.
The carving will be ornate. All parts of the building will
be made of the products of Colorado's mines, the owners
in all the counties in the State having sent in their choicest
and richest specimens. In the interior will be seen every
variety of mierai production, from stone and coal to
pure gold, the value of which wjll be at least $750,000.
The expense of developing this grand and brilliant con-
ception will be assumed by the public spirited citizens of
Colorado. It is intended to be a permanent exhibit,
open every day the year round, and its originators desire
to have the choicest specimens of mineral wealth from
every State in the Union represented side by side with
the resources of Colorado. Building stone, granite and
marble are also desired. The building will be lighted by
3,000 incandescent electric lights. It is the intention to
reproduce this in duplicate of design and brilliancy of
decoration and display, but somewhat reduced in size, as
the Colorado mineral exhibit for the World's Fair, in
Chicago in 1892, should that scheme materialize.

Gold Mining in British Guiana.-The last shipment
of gold-3,483 ounces, valued at $62,ooo in round figures
-is the largest on record in the Custom house books, the
largest exports by a single mail hitherto having been those
of 2,263 ounces a few weeks ago, and 2,514 ounces in
December last. Including the latest shipments above
mentioned, the gold returns for the year show 12,884
ounces, valued at $231,632. Last year, up to 5th April,
there had been sent away 5,846 ounces, declared to be
worth $100,171, from which it will be seen that, as far
as it has gone, this year's export has been more than
twice as large as that in the corresponding period of 1889.
The gold royalty for 189o stands at present at the respect-
able figure of about i x,5oo ounces.

Meeting of the General Mining Association.
The annual general meeting of the proprietors of the

General Mining Association, Limited, was held at the
offices, Blomfield House, London Wall, E.C.

Mr. J. Duke Hill, who presided, formally moved the
adoption of the report and account, and that a dividend
of 6s. per share be declared.

Mr. F. W. Bigge seconded the motion.
Mr. Descou complained that the meeting had not been

called earlier. It seemed to him that four months was a
long time to wait to complete the accounts of the assoc-
iation. He also suggested that the proprietors should be
furnished with a report of the affairs of the Association
more often than onee a year.

Mr. Swan stated in reply that the preparation of the
accounts at the mines took some time to complete, and
then they had to be sent to London. It would be useless
for the board to send reports out as often as Mr. Descou
had suggested, as there would be nothing to communicate
to the proprietors.

The motion was then pnt and carried.
After the re-election of the retiring directors, a vote of

thanks was given to the chairman for presiding.

The Immense Profits of the Tharsis Sulphur and
Copper Co.-In spite of the fall in the price of copper,
the net profits earned last year by this company amounted
to no less than £249,189 15s. 6d., enabling the directors
to maintain the previous year's dividend of 20 per cent.
Over and above this immense profit the company has a
claim against the Societé de Méteaux for £263,915 is. 6d.
It may be of interest to add a line as to the dividends
that have been paid by this company. In the first year
of its existence (1868) it paid a dividend of so per cent. ;
in 1869 5 per cent. was paid, but this rate advanced till
40 per cent. was reached in 1872. Since then the rate
has averaged exactly 20 per cent., 27%/ per cent. being
paid in the two years 1882 and 1883, and 7>/2 per cent.
in 1886.

'Eiffel' Tower for the World's Fair at Chicago.
-M. Eiffel, who erected the great Eiffel tower, which
formed such an important and successful feature of the
recent International Exposition in Paris, has made a
proposition to the World's Fair directors to erect a similar
structure in Chicago, and to provide the entire capital
needed for its construction, should the directors approve
of his proposition. It will be the joint enterprise of M.
Eiffel and Thomas A Edison, and the tower will be higher
than the original structure by at least 5oo feet. Mr. Edison,
it is said, will place a million incandescent lights of
various colors upon the structure.

A Dry Machine for Alluvial Gold.-The Whitty
machine which was successfully tried at Johannesburg
the other day is thus described : It is a greenlooking
aflair of perhaps seven feet in height ; simple enough in
its working and doubtless meritorious enough to ensure
something of the boom anticipated by the American
company who are introducing it. The machine was at
work the other afternoon in the yard to the rear of
Messrs. Turner's premises in Simmonds St., Johannes-
burg. According to Mr. Whitty-and as was pretty
plain to all-the machine was simplicity itself. The
virgin soil is first put through the clod breakers, which
are fixed with screws so as to reduce the wash to a pro-
per size to enable it to run through the separator. It is
then placed in a hopper with an automatic feeder, which
distributes a thin layer over the amalgamating plates, so
constructed as to hold continuous walls of mercury in the
shape of rifles. All the finer gold is amalgamated on the
first plate ; the coarser gold and pebbles falling into the
concentrator beneath -a pecific gravity plate of rough
canvas on which is laid the mercury charged rifles.
An intermittent force of air comes from the bellows,
behind which, striking the canvas plate, drives the
tailings on to the floor, the rougher earth and probable
gold being held in tow for the examiner. Which, being
interpreted, means that the dry earth is poured into a box
at the top of the machine, is allowed to drop through by
automatic action on to the sensitive plate beneath,
where cascade fashion, it dribbled down to the bottom,
leaving its golden wealth (if any) behind in finer par-
ticles and taking the îougher and more acceptable
nuggets to the plate beneath. This plate being of canvas
is blown at by an automatic Boreas behind, the result
being that while the superfluous earth is blown to the
ground as tailings, the pebbles and nuggets remain,
attracted by the gdiron arrangement, topful of irresis-
tible mercury. en when the business is over for the
day, these concentrates are swept off in a pan, and the
nuggets picked out as easily as winkles. The hand
power of the machine, it was stated, will treat between
15 to 20 tons of earth a day-a fact which, contrasted
with the present method in use, speaks for itself. The
earth must be dry-the dryer the better-before it can be
treated ; and the machine itself is adapted either to hand
labor or working by steam.
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Our Portrait Gallery.

[A series of portraits and biographical sketches of Canadian
mining engineers, mine managers. inspectors, geologists, explorers,
etc.]

No. ii.
Mr. H. S. Poole, General Manager of the Acadia

Coal Co. (Ltd.), Stellarton, N.S.

Mr. H. S. Poole, General Manager of thé
Acadia Coal Company (Limited), and formerly
Inspector of mines for the Province of Nova
Scotia, was born at Stellarton, N.S., in 1844.
He is the son of the late Henry Poole, a well
known mining engineer, who managed the
Albion mines for fourteen years prior to the
surrender in 1887 of that company's monopoly
of all the minerals of the province, and who also
reported for the Government on the newly
discovered gold fields in 1863, and still
later was manager of the Caledonia Col-
liery in Cape Breton.

Mr. Poole is a graduate of King's Col-
lege, Windsor, and is an Associate of the
Royal School of Mines, London, where
he studied under the well known leaders
in science, Professors Hoffnan, Huxley,
Tyndall, Smith and Percy. He has been
a Fellow of the Geological Society since
1866 and is a member of several other
scientific societies, to which he has con-
tributed papers. When the Canadian So-
ciety of Civil Engineers was formed he
was honoured with a seat at the first
Council. Board. Having finished his stud-
ies in London and returned to Nova
Scotia he was employed under his father's
management at the Caledonia Colliery,
Cape Breton, where Mr. David MacKeen,
M.P., is now Managing Director and part
owner. There he remained until 1870,
when he went to Utah and Nevada, main-
ly to benefit his health, but also in a pro-
fessional capacity, to report on some silver
mines. As an episode in this portion of
his career, it should be stated that he was
for a month with a Japanese Commission
at Washington, at the time when that
wonderful people were boldly casting off
their venerable civilization for that of the
more restless West. Afterwards he spent
a year among the silver mines of Utah.
In 1872 he once more returned to his native
province to succeed Mr. John Rutherford as In-
spector of Mines, and this position he filled with
great credit to himself and to the province for a
period of six years.

As Inspector he marked his term of office by
inducing the Government of that day to adopt
for the better regulation of the mines an Act
based on that of England, and he added there-
to, with Government concurrence, special clauses
having in view the preservation for future miners
of approaches to the large submarine coal field
that extends off the Cape Breton coast. He
also remodelled the forms on which information
is annually given to the public in the official
reports to the Department, giving them the

shape they continue to have to-day.
Nova Scotia owes much to Mr. Poole for the

fearless conscientious discharge of his duties as
inspector during the years in which he held this
office, for his efforts to enforce the authority of
the law and secure that discipline and attention
upon which the safety of the mines depends.
Of the Annual Reports we can only speak in
terms of unqualified praise. The work of the
Department was not limited to the collection of
royalty from the mines or to the publication of
statistics of the yield, value and destination of
their products, useful chiefly to the economist
and historian. The Inspector was by training
and experience quite competent to instruct own-
ers as to the best means of opening and work-

ing mines and of utilizing and marketing their
products, and to recommend modifications and
improvements in mining practices which had
been adopted elsewhere. The reports became
valuable memoirs on the great mining industries
of Nova Scotia, descriptions of the coal, iron,
gold, manganese, antimony, copper, lead, gyp-
sum, barytes, limestone and other economic
ores and minerals; of their modes of occurrence,
of every question of practical application to their
extraction ; of the cost of production, the labour
and materials employed. Methods of mining
were compared with those in use in other coun-
tries; a complete history was given of the growth,
progress and condition of every mining district,
and suggestionsmade fortheirfuturedevelopment.

In his first Report, which contains numerous
carefully compiled statistical tables, references to
mining practices abroad, to appliances for coal
cutting, to the use of dynamite in the gold mines,
Mr. Poole urged the necessity for greater atten-
tion to the condition of the mines and for the
enforcement of stringent rules to guard against
the recklessness with which miners will expose
their lives to dangers which, although known to
be imminent, are familiar, invisible and tempor-
arily doubtful. He insisted that immediate re-
vision of the law relating to mines was prefer-
able to waiting until some appalling accident,
from which happily the province had hitherto
been free, too plainly should point to the neces-
sity for legislative interference. The warning

was not too soon. This report was writ-
ten on February 15th, 1873, and on May
13 th occurred the disaster at the Drum-
mond colliery, an explosion of gas in a
fiery portion of the mine by the careless
use of powder, which resulted in the loss
of sixty lives and a greater destruction of
property than in any previous similar oc-
currence in America.

The next annual Report recommends
some improvements in the handling of
coal, points out the necessity for complete
and accurate plans of underground work-
ings, and further advocates that the law
should require that those in charge of
mines, all colliery officials such as man-
agers, deputies and firemen, should be
men in whom trust can be placed, men
who by practical experience and profes-
sional education are fit to fill the positions
they hold, and should be required to pos-
sess certificates according to their posi-
tions. It condemns the Arab-like wander-
ings in the gold fields of irresponsible
tributers who try new places, open up old
mines and again abandon them, stripping
the outcrops of the leads and making
them reservoirs for water, and but tempor-
arily securing the openings. Interesting
sections are given of one of the leads in
the Montague district, to show the distri-
bution of gold in different parts of the
workings.

Among the questions considered by Mr.
Poole in subsequent reports is that of the duties
of the inspector and the extent of his responsi-
bility as compared with that of those in charge
of the mines, whose constant care and watchful-
ness, coupled with good discipline, he shows to
be the only safeguards against accidents. The
history of royalties and a comparison of the
custom of Nova Scotia with that of other
countries, leases, spontaneous combustion of
coal, colliery machinery, ventilation, explosions
in mines, submarine workings, review of the
coal trade, boiler incrustations, treatment of
gold-bearing ores, tables of analyses of iron ores
-these and other cognate subjects of practical
interest are concisely treated with extraordinary
ability in his reports.

Ô4
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In 1876 be contributed much valuable in-
formation to the Royal Commission, of which the
Rt. Hon. Mr. Childers was chairman, and it is
published in their report on the spontaneous
combustion of coal in ships.

In 1879 Mr. Poole resigned his position as
Inspector of Mines to take that of manager of
the Acadia colliery at Westville, made vacant
by the failing health of the late Mr. Jesse
Hoyt.

Previous to 1886 there were four active coal
companies competing in the Pictou Field, whose
operations did not always result advantageously
to their respective shareholders, and in that
year three of them-the Vale, the Acadia and
the Halifax-were amalgamated. Mr. Poole,
who previously had acted for the Acadia com-
pany alone, was placed in general charge. The
amalgamation consolidated leases cover some

13 square miles, of which but a portion is at
present known to contain workable beds of
coal. The management of this property in-
volves the consideration of nany serious prob-
lems, the record of the district being anything
but enviable; calamities by explosions of gas,
irruptions of water, and loss of pits by sub-
terranean fires, which have continued to smoulder
and occasionally break out destructively, have
marked that of the past twenty years.

The pits in Pictou County are the deepest in
the Province. The Acadia pit has workings
under 1,500 feet of super-incumbent strata, with
depth not only is the cost of pumping water
and winding coal seriously increased, but the
resulting pressure adds to the expense of main-
taining the necessary roads.

Thorough, painstaking and careful, intimately
acquainted with everything about the mines, as
manager he inspires confidence in his pro-
fessional knowledge ; not readily swayed by pre-
judice or passion, solicitous for the welfare of
the miners, affable and easily approached, he is
liked and respected, but permits no disobedi-
ence of orders. His managers at the Acadia
and Albion mines, Messrs. James Maxwell and
J. G. Rutherford, are instructors in the Govern-
ment schools for miners, while Mr. W. B.
Moore and T. M. Turnbull are in charge of the
Vale. The mine with which he has been
lorngest connected is the most successful in the
district. The importance of these coal mines is
shown by the prosperity of the neighbouring
towns of Pictou, New Glasgow, Westville, and

Stellarton, and of the whole county of Pictou.
To win the coal at great depths in fiery mines
from beds thicker than are worked elsewhere,
but of changeable character, highly inclined,
interrupted by faults and having often a dan-
gerous roof; to recover or avoid breaking into
old workings, are problems which tax to the
utmost the powers of the mining engineer
entrusted with the lives of hundreds who are
engaged in a perilous occupation, he must fore-
see and guard against danger and loss, and
husband the resources of the mines. The re-
sponsibility is heavy, but in every crisis Mr.

Poole bas done, and will do, all that coolness,
skill and promptness to plan and execute can
effect.

As the observant practical miner and mine
engineer often makes a good geologist, Mr. Poole
bas also set himself with equal success to solve
certain vexed questions in the geology of a pro-
vince whichb has produced many geologists. In

1873 he read before the NovaScotian Institute
of Natural Science a paper on the geology of the
Nevada silver mines, the great American desert,
the gravel benches, hot sulphur springs and

changes of level of the Great Salt Lake. In

1879 followed a contribution to the Geological
Society of London, of which he has been a
member for more than twenty years, "On the
Gold Leads of Nova Scotia," in which he agrees
with Dr. Selwyn of the Geological Survey in
regarding these leads as true mineral veins,
rather than as beds of contemporaneous age
with the quartzite and slate in which they are
enclosed, as assumed by Professor Hind and
Dr. Hunt, thus " renderirg a most useful service
to geology in completely upsetting the theory of
the bedded origin of the leads." He maintains
also that the granites of the gold fields are of
intrusive origin and not merely highly metamor-
phic rocks. In other papers he has discussed
the question of the glaciation of the country and
the origin and course of the drift.

In i88i he read before the Institute of Natural
Science " Notes on the Ice Storm of January
24 th, 1881"; in 1885, before the American
Institute of Mining Engineers, a paper on " The
Pictou Coal Fields," including, besides particu-
lars regarding the machinery and methods of
working at the different mines, an account of
the geological structure of the coalfields, ot
which he bas since that time made a much more
thorough survey ; and in 1889, before the Cana-
dian Society of Civil Engineers, " The History
of One of the Oldest Railroads in Ainerica-
that between the Albion Mines and the loading-
ground."

It should be stated that Mr. Poole is also
Vice-President of the Nova Scotia Steel and
Forge Company of New Glasgow, a concern
that bas spent $400,ooo, chiefly of local capi-
tal. As is well known this enterprising company
is doing a large business, and is now proposing
to include a blast furnace. The products are
open-hearth steel, nail plate, machinery steel,
car axles, &c., &c.

We hope to include in our next issue a sketch

of Mr. Archibald Dick, Chief Inspector of Mines
for the Province of British Columbia.

The Canadian Rand Drill Company give notice of an

application for incorporation. The applicants are :-
Addison C. Rand, of the Rand Drill Co., New York;

S. W. Jenckes, of the Jenckes Machine Co., Sherbrooke;
J. M. Jenckes, Sherbrooke ; F. A. Halsey, Mechanical
Engineer, and Wm. Farwell, Manager of the Eastern
Townships Bank, all of Sherbrooke. The capital stock
will be $t8,ooo, in i8o shares of $ioo. Th.e company

will manufacture in Canada, Rand Drills, Air Compres-

sors, Qeneral Mining Machinery arid supplies.

\ fItOBflt$XII

In General.

Mr. G. C. Lomer, of the firm of Andrew Hunter & Co.,
London, has arrived on this side for a short visit, and will
make a trip through the mining districts.

Markets.
The European market is weak on account of a drop of

one penny unit in Charleston, and the lower freights that
are ruling. Manufacturers are busy on the other side at
present in manufacturing and shipping manufactured
goods, so that they are in no humor for purchasing.

Shipments.
Messrs. Lomer, Rohr & Co., Millar & Co. and Wilson

Green have been making regular shipments to Europe
since resumption of navigation, from the port of Mon.
treal. Full particulars of quantities exported per ocean
freight will be given in our next issue.

The shipments of ground phosphate from the Ottawa
Valley to United States, from Ist January to 30th ulto.,
have been :-

Month. Quantity. Designation.

January.......... .. 7% tons. Holyoke,Mass,US

February ......... 34o do Holyoke,Mass,US

March .. ....... ioo do Holyoke,Mass,US

April.... ........ 200 do Holyoke,Mass,US

Kingston District.
The Kingston Phosphate Mining Co. has been regis.

tered in London, with a capital of £5,ooo sterling, to ac-
quire and work the property adjoining the Foxton mines.
Messrs. Lomer, Rohr & Co. have been appointed agents
in Canada.

Active operations have been begun under the new
management at the Bobbs Lake Pits, formerly operated
by the Anglo-Canadian Phosphate Co., and from present
indications a large output is expected.

Templeton District.
At the McLaurin Co.'s pits work progresses satisfac-

torily. A bout ioo tons per week are being mined from
the Blackburn.

Freights.
Messrs. Lomer, Rohr & Co. report having made con-

tracts for London and Liverpool at 5s. per Tramps.
Lievres District.

Operations at the North Star, High Rock, Emerald and
Central Lake Mines are being pushed vigorously, and
satisfactory shipments are being made.

The Anglo-Continental Guano Company, operating the
Aetna Hill and Lansdowne properties, purpose to submit
to arbitration the dispute respecting the line dividing their
property from that of the Ottawa Mining Co. A re-survey
by independent surveyors will probably be made. The
Anglo-Continental Company estimate that about 2,000
tons of ore have been taken out of the workings on their
side of the line.

The Canadian Phosphate Company expect to have a
large increase in their shipments this year. The pits are
all doing well at present. A full report of the annual
meeting of shareholders is given in another portion of this
issue.

The annual general meeting of the Dominion Phos-
phate Company was held at Montreal on 2oth inst. The
report of the year's operations was very satisfactory, inas-
much as a very large output of high grade phosphate was
made, resulting in a most satisfactory profit to the share-
holders. Mr. R. N. Hall, M.P., has returned to Lon-
don to complete the negotiations for the transfer of the
mines to the English syndicate by whom they have been
acquired. At date of writing Messrs. Charles Kyte and
John Williams, of New York, directors of the company,
are visiting the mines. Capt. Williams and a small force
are placing the property in good shape for transfer.

65THE CANADIAN MINING REVIEW.



THE CANADIAN MINING REVIEW.

Nova Scotia.
Strong winds have at last driven off the drift ice, and

Pictou Co. is prepared to ship coal, but no craft has yet
loaded for Montreal ; all shipments so far have been
local. Mining questions have for the present been laid
aside here, and local politics absorb all attention, the
election being on the 21st inst.

During the session of the Nova Scotia Ilouse of Assem-
bly just closed, the Committee on Mines and Minerls
made a report recommending the separation of the De-
partment of Public Works from that of Mines. This
separation would be in the interest of the mining industry,
and has been advocated for some time by the Gold
Miners' Association. The public have suffered for years
from the lack of proper clerical force in the Mines
Department, and from the lack of a Commissioner
who could devote his whole time to that Department.
The business of the Mines Office has grown wonderfully
in recent years, and is still increasing, and its receipts
are nearly one-third of the total revenue of the Province.
Under these circumstances the Government could pass no
single measure which would meet with more approbation
from those concerned in mining than that recommended
by the report.

The Committee also inquired into three petitions which
claimed damages for mistakes and errors committed by
the Department. In the petition of Hemeon no claim
was allowed; in the petitions of Thompson and of Cam-
eron damages were recommended to be paid.

The Nova Scotia Steel and Iron Company, New Glas-
gow, N.S., operating under a new charter granted by the
Legislature of Nova Scotia, have issued a prospectus
relating to their business. The authorized capital is
$2,ooo,ooo. The company are now employing about
450 men, and look to increasing the number as soon as
they get to work building their blast furnace, etc., which
will be immediately.

The steamer Eveline which was to have opened the
St. Lawrence coal trade with a cargo from Cow Bay got
on the rocks and is being repaired at Halifax.

The miners at Cow Point have returned to work, the
management having abolished the weighing complained
of, and it is expected that an advance in coal cutting
rates will also be conceded.

Mr. John McIntosh, Stellarton, has secured the con-
tract for erecting twenty coke ovens for the Intercolonial
Coal Company, Westville. The ovens will be of the bee-
hive pattern. It is said after these are built more will be
constructed.

Mr. A. R. McDonald, who has spent some time pros-
pecting for coal near Little Harbor, claims to have
found a promising outcrop near Woodburn, New Glas-
gow, and is forming a company with a view to further
explorations thereon.

Wine Harbor District.
New hoisting and pumping machinery is now erecting

on the properties operated by Mr. H. T. Harding, of
Truro. These properties for some time have required
more powerful machinery, and when the new gear is in
place the output will be materially increased. The engine
was built by W. W. Howell & Co., of Halifax.

Mr. Robt. McNaughton has begun work on the areas
immediately east of the Harding property. A shaft in
the middle Iode has been cleaned out and is now sinking.

Sherbrooke District.
Work in the Peninsula Co.'s mines has been tempor-

arily discontinued.

At Goldenville little or nothing is doing. The exorbi-
tant prices at which idle properties, which are really
nothing but prospects, are held, are effectual barriers in
the way of reviving this district.

Beaver Dam District.
Mr. Turnbull is erecting a small saw mill to cut the

lumber for his new stamp mill. A large portion of the
iron work and machinery is on the ground, and the work
pf erection is going forward steadily,

Yarmouth District.
It is reported that F. W. Christie has obtained a work-

ing lease on the old Cowan property. It is also rumored
that a suit has been instituted by some creditors of the
old company for non-payment of debts.

Gay's River District.
M. B. Gladwin, acting for a syndicate, has put down a

shaft through the conglomerate in this vicinity and found
gold-bearing material below. The shaft lies at some con-
siderable distance from the old mines, and to the north.
ward.

Nothing is yet doing on the Anderson-McDonald prop-
erty, formerly McClure's, but it is understood that work
will be resumed this summer.

Stormont District.
The Pailgrave Co. are still idle, awaiting the issue of

some legal matters.

The North Star lode is looking well. The Iode runs
from six to ten inches in width, and is reported worth
$40 per ton. A new wharf is under construction near
the property, and arrangements have been made with the
packet steamer to land at that wharf.

Renfrew District.
C. H. North, the owner of the "Empress " mines in

this district, bas decided to unwater and prospect the old
" Ophir " lodes upon his property. These lodes, partic-
ularly the South Ophir, were the chief producers some
fifteen years ago, and are opened to a depth of about 4oo
feet. Mr. D. S. Turnbull, superintendent of the Empress
Co. is putting in dams and a Vulcan wheel, the object
being to transmit all the power required for unwatering
and developing Irom the falls in Meadow Brook to the
Ophir shafts, a distance of some 700 feet. Mr. Turnbull
will use a 2 inch endless wire rope, the slack being car-
ried on idlers, three feet in diameter. The driving pulley
will be io feet in diameter, and the driver 6 feet in diam-
eter.

Malaga District.
The Malaga Mining Co., Ltd., have reduced their force

of miners.

The Parker-Douglass Co. have about completed their
surveys for the transmission of their power from Wildcat
Run. The Truro Foundry Co., which is the only con-
cern in the Province having any experience in this matter,
are making estimates on the transmission by wire rope.
The Sprague Electric Motor Co. are in correspondence
with reference to transmission by electricity.

Quebec.
Quite a number of new engines are being added to the

different plants in the asbestos region. Bell's Co. have
a new hoisting engine, and Messrs. King Bros. are putt-
ing in a complete plant of hoisting and air compressing
machines.

The Anglo-Canadian Asbestos Company at Black
Lake is working ahead full swing and making good
progress. Recent operations have exposed some very
good ground to the rear of the property adjoining that
of the United Asbestos Company. A new hoisting
plant has been put in to extend the workings at this
point, and the management contemplate some still further
additions to their plant.

The Beaver Asbestos Co. have their machinery on the
ground and it is being put in place with all speed. Very
little work has as yet been done on the property of this
company, but the openings that have been made, show
numerous veins of fine clean asbestos of the usual Thet-
ford quality.

The Thetford Mining Co. have resumed operations at
their pits. Work on this property was suspended in the
autumn.

Work at the pits of all the companies is being pushed
with the usual energy and all are striving to improve on
last year's output, as is evidenced by the addition of new
and improved working plants.

At Black Lake, Bell's Co. Southward mine has not yet
been opened.

On the property of the United Asbestos Co., (limited)
new ground is being opened and all the pits look very
promising. There are at present four pits working.

Messrs. King Bros. have commenced work on their
property near the Black Lake Station. The asbestos
shows in good quantity and the veina are good sized.

The American Asbestos Co. (limited) are working a
good force and their pits look very nice. On the hill
they are putting in a new hoist to be run by compressed
air. They are laying down larger pipe and wîll put a
large Receiver on the hill so as to command a better
supply of air. A vein taken from one of their pits a few
days ago measured about 7y inches in width. This is
perhaps the largest that has ever been found at any of
these mines. Several pits situated at too great a distance
to be operated by their own machinery are being worked
by contract.

The Exploration Co. of D'Israeli are erecting a build-
ing on the Lot adjoining the Laurier Co. and are also
doing some exploring.

Some exploring has been done on the Lot taken by the
Laurier Mining Co.

We are much pleased to learn of the formation of a
union of the asbestos mine-owners and managers, to be
styled "The Asbestos Club," with head-quarters at Black
Lake, Que. The aim and objects of the club, are

a. To promote meetings of persons directly or indirectly in-
terested in the mining and manufacturing of Asbestos, in order to
discuss matters of mutual interest.

b. To keep on file a selection of suitable newspapers, periodicals,
books, etc., for the use of members,

c. To give impartial information about mines and properties, to
the benent of asbestos mining in genera!.

d., To try to adopt such measures which will enable the various
mining companies to insure their employees against accidents, etc.,
on a co-operative system.

e. To act as arbitrators whenever called upon to settle disputes
between parties connected with the club.

f To promote social intercourse of members and theirfriends.

The new club starts with a membership of 35, includ-
ing not only the local managers, but others interested,
directly or indirectly in the industry, resident in New
York, Boston and other outside points. We heartily
commend the club to those who may not already be en-
rolled among its members and wish it every possible
success. A suitable building has been secured and is
being comfortably fitted up. Visitors to the asbestos
region will find the club a most useful institution and an
excellent medium for imparting reliable information re-
garding the mines and the resources of the district. The
formalîopening of the club will take place on the 24th
inst.

The work of increasing the capacity of the Fertilizer
Works of Messrs. G. H. Nicholls & Co. at Capelton has
been commenced. A building 200 feet long by 75
feet wide, three storeys high, with an ell attached 175
feet long by 65 feet wide, is under way. For the build-
ings 250,000 feet of lumber will be required.

The shipments of iron ore from the Bristol Iron Mines
to the Unted States, from ist January this year to date,
have been:

Tons.
January...........:.................... 923
February.............................. rz49
M arch................................. 846
April.................................. X1279

The shipments were made to the Crane Iron Co.,
Catasauqua, Penn.

The project of utilizing the peat of the Ste Brigide swamp
has not yet been abandoned. The experiments by the
Ste. Brigide Peat company show samples of carbonized
or compressed peat of the density of coal, and said to be
equal to coal in heating properties. Mr. Aikman, the
manager of the company, has confidence in the ultimate
success of the works, ond declares that manufactured peat
can be tnrned out f.o.b. cars for $2 per ton. Mr.
Taylor, an English mining engineer, recently examined
the beds and works, and gave expression to his convic-
tion that the swamp lands of Ste. Brigide will yet prove
to be of commercial value. There is a report that a
syndicate will shortly be formed to push the enterprise.

Commenting upon an announcement of the meeting of
the shareholders of the White's Asbestos Company called
for 2nd ulto., the London Star has the following:-
" There is to be a meeting of the shareholders to-morrow,
but we are informed that it is to be of a strictly private
nature." We can understand that, and the public can
draw their own inference as to why the directors are un-
willing to give publicity to their statements respecting
the position of t h e Company. Exactly a year ago, when
this concern was placed on the market, we called atten-
tion to certain exaggerations and mis-statements respect-
ing the value and capacity of the properties to be acquired
and we warned investors.to look carefully and cautiously
into the seheme before putting their money into it. We
are now curious to know just exactly how much asbestos
was raised from the South Garthby lots, about the value
of which the promoters made so much ado in their
prospectus. All is not gold that glitters, and all serpen-
tine is not asbestos bearing is an adage the full megri-
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ing of which the shareholders of the White's Company
no doubt, now fully realize. It should be the endeavor
of every one engaged in legitimate mining to discourage
any attempts that may be made to flood the market with
undeveloped and sometimes unprofitable areas, at figures
which even the most profitable mines at the present
time would scarcely warrant.

Ontario.
The Wright lead mines at Temiscaminge have, we have

good reason to believe, been acquired by a strong New
York syndicate. Mr. John Williams, M.E., of New
York, is now at the mines putting the plant in order, and
making arrangements for a resumption of active opera-
tions.

Just as we go to press we have received a copy of the
long looked for Report of the Royal Mining Commission.
We will make some extended reference to the work of
the Commission in our next issue. An edition of 7,000
copies, bound in half leather, has been issued.

The manufacture of " Portland cement " from clay and
marl, obtainable near Kingston, will be undertaken by
Mr. Lenderoth, a German specialist thoroughly ac-
quainted with the business, provided the necessary capi-
tal and a suitable site are obtainable. The inexhaustible
supply of the bcst raw material, and the cheapness of
manufacture, with best facilities for shipment, should be
inducements to favor the project ; and it is to be hoped
Kingstonians will not be slow in aflording the country an
opportunity to buy at home so valuable an article, with-
out sending $200,ooo a year to Britain and Belgium for
this building material.

Port Arthur District.
The chief matters of interest are the proposed subsidies

by the Dominion Government to the extension of the
Port Arthur, Duluth and Western Railway to the gold
areas in Moss Township, and to the Kakabeka Falls town
site. With these branches, and the extension of the C.
P. R. line to the Atikokan iron range, the output of ore
from this port would assume an importance which would
undoubtedly bring this section rapidly into notice as a
most desirable field for investment, especially for the ex-
tent and variety of its mineral resources.

There is nothing of special moment to note in reference
to successful development and output of the various silver
mines. A company is now being organized here, assisted
by English capital, to secure options on promising prop-
erties, and make such necessary preliminary outlay as will
determine their probable value, with a view of promoting
companies for the purchase and operation of such as
warrant such a course. A company of this nature, com-
posed of honorable, experienced men, would be of great
service in enabling explorers and others to have their
finds tested and sold-a very difficult matter when we
consider that the majority of explorers are men without
means. Many valuable properties which now lie dormant
would spring into life.

At the Badger, two shifts are at work south of Badger
mountain cross-cutting for the vein. Explorers are at
work prospecting the whole of this company's property,
and it is expected that the new work, in connection with
the energetic developments carried on at the old workings,
will make the Badger output for this year fully up to its
excellent record of the past.

The Silver Glance property, north-west of Whitefish
Lake, and adjacent to the Silver Fox and Mink Mountain
properties, reported sold last week, is, we understand,
finally secured by a French Banking Company. Your
correspondent has taken silver from this vein, and seen
magnificent samples of native silver, which would indicate
that this French organization have secured such a prop-
erty as will induce them to take hold of other claims.
Work will commence almost immediately.

The new manager of the Shuniah Weachu mine-Mr.
Macdonell-is daily expected out from England to take
the place of Capt. Thos. Tretheway, who is moving into
Port Arthur.

Several locations of manganese have been taken up
lately, and, in connection with adjacent iron finds, may
prove of great value. Another new metal has also been
discovered, said to be a silver ore, which has puzzled the
local experts. Samples have been sent to mmeralogists
for determination.

A new mining map of the mining districts between
Port Arthur and Hunter's Island, and including the Ati-
kokan iron region, is being prepared by Messrs. Russell
& Co., Land Surveyors, Port Arthur, and will shortly be
lithographed. The want of a reliable map of this region
has been a serious drawback fer a long time past.

The Black Bay silver lead deposits are being inspected
and worked by Duluth capitalists, on option, at good
figures.

The directors of the Silver Glance Company are M. Ed.
Schuberth, Consul de la Républic de Nicaragua, 139 Can-
non St., London, E.C., M. C. Kuss, of the firm Messrs.
C. Kuss & Co., London, M. L. de St. Giniez, of the firm
G. de St. Giniez & Co., Banking Agents, London, and
Messrs. S. J. Dawson, M.P., Walpole Roland, M.E.,
A. R. Lewis, J. J. O'Connor and Mayor Squier, all of
Port Arthur, Ont. We understand that some 550 odd
shares of $5 have been subscribed for in Port Arthur
alone, and fully paid into the bank within one week of
issue ; and this, in a district where the chief aim is sup-
posed to be the discovery, development and sale of mines,
must be regarded as a very favorable sign in favor of the
new company. The mine has been very favorably re-
ported on by Dr. Selwyn, Walpole Roland, M.E., Capt.
Tretheway, M.E., A. Falco, M.E., and others compet-
ent to judge of its value. The property is favorably situ-
ated for economic working, being about 1i miles north
of the line of the P. A. D. & W. Railway, now in course
of construction. Development has given evidence of
promising results. The capital or the new company is
placed at £6o.ooo.

Operations with the diamond drill have been discon-
tinued on the property of the Beaver Mining and Milling
Co. Four holes were drilled to a depth Of 128 feet. The
first hole struck the vein 12 feet below the surface of the
rock, which at that point is 6o feet below the surface.
The developments made with the diamond drill have been
so satisfactory that Captain Hooper did not deem it neces-
sary to go any deeper with it at that point. He will at
once commence sinking a shaft at the junction of the two
veins, and put that part of the Beaver property under
active development. Some of the cores brought to the
surface by the diamond drill were literally full of sulphide
of silver, the average going about 40 ounces. The mill is
now in readiness, and will be started in about one week,
just as soon as the tramway from the mine can be put in
shape. The mill will treat 25 tons per day, which, when
the richness of the Beaver ore is considered, will run into
large amounts per month. Capt. Hooper expects to
double, and possibly treble, the capacity of the mill about
the middle of summer.

Manitoba and North West.
The company which is developing the Turtle Mountain

coal beds has aked the Manitoba Government for aid to
build a railway from Deloraine to their mine, some fourt-
een miles. This coal has been recently distributed for
trial and found satisfactory, and it is expected will be
sold in Winnipg from 5 dols. to 6 dols. per ton. The
coal is got 45 ft. from the surface, in a five-foot seam. It
is neither hard nor soft, makes no clinkers, and is a good
steam coal.

Coal exists in large quantities on the shores of Hudson's
Bay. On Long Island, opposite Great Whale River, 650
miles from Churchill, is an exposure of anthracite, cont-
aining by assay 94.91 per cent. of fixed carbon and only
35 per cent. of ash. It is probable that other seams of
similar character are to be found on the adjoining main-
land, where the stratification is similar. On the Missi-
naibi River, 150 miles from Moose Factory, there are no
less than five exposures of lignite ; and Dr. Robert Bell
says :- " In the interval between one and two miles
above this seam the whole bed of the river appears to be
underlaid with lignite." On Melville peninsula, coal has
been found on the shore in small quantities, but no
exploration has been made to determine the situation and
extent of the veins. Amongst other minerals discovered
on Hudson's Bay, Professor Bell reports gold, silver,
copper, soapstone, mica, plumbago and lead. Steam
navigation is easily possible with such coal deposits
available.

Messrs Geo. H. Campbell and H. E. Crawford, who
have been to New York negotiating for money to build
the railway from Deloraine to the Turtle Mountain coal
fields, returned to Winnipeg on io inst. It is understood
that their mission was successfully accomplished, but they
will not make any of the details public for a few days.

The Alberta Coal & Railway company began operations
at their Lethbridge colliery on the third shaft on the i5th
of May. The other two are progressing favorably. Pro-
gress on the American side of the Alberta railway is being
rapidly made.

British Columbia
The Slate Quarries at Golden are to be opened up and

worked this summer. The quarry is located by the side
of the railway track. The pitch of the slate is such
that it can be quite readily mined and placed on the cars.
Two colors of slate are found, one a light the other a
dark blue. Experts pronounce it a very superior article,

equal to the best found in the east. It is expected that
a market will be supplied from the Golden quarries,.
extending east as far as Winnipeg, and to all points on
the coast. Contracts have been entered into for supply-
ing the slates for the Catholic and Methodist churches,
now under course of construction at this point, and other
large buildings to be erected this year will also likely be
shingled with the slate. It is expected that slate shingles
will be sold at the rate of about $8.50 per thousand in
Victoria, and though they will cost more than double
that of sheet iron for roofing, yet their durability will
more than compensate for the extra cost of placing them
in position.

Work has been resumed on the properties of the
Gordon Hydraulic Company at Leech River. A large
sluice, three feet wide and two feet deep, has replaced
the old ditch, and there is at present ample water for
piping. The company are determined to fully test the
ground and feel assured that when a clean-up is made in
the fall they will have good returns. When work was
begun in the face of the hill last year, two days piping
gave a return of $16. If the mine proves a paying
venture, other ground will also likely be worked, fully
five miles of good looking ground being available. There
has been considerable adverse opinion concerning pro-,
bable results at Leech River. "Far off fields are green-
est," and perhaps it is because Leech River is so near
Victoria that so much pessimism prevails about its gold-
producing character.

The Hamilton Powder Company of Montreal, with a
view to a further extension of their business on the Pacific
Coast, are making extensive additions to their works
near Northfield.

It is expected that the Cottonwood Gold Mining Com.
pany will employ about 200 men during the summer.
Work is to be prosecuted with vigor.

It is reported that the Island Mountain Quartz Com-
pany will commence crushing rock this summer in
Cariboo. All the old miners are looking forward to a
lively time in that section, this season.

Arrivals from the Kootenai mines state that the Cana-
dian Pacific has about 250 men at work constructing their
line from Sproat's Landing to Kootenai Lake, and which
will open up all the mines near the lake. A desperate
effort will be made by that corporation to get the bulk of
the traffic of the ores northward, which will insure cheap
transportation to the miners from the start, as competition
from the south is only a matter of a few months. The
Canadian Pacific people propose to have their line com-
pleted in three months.

Last week Dr. Hendryx struck his large vein at a
depth of 210 feet from the surface, and at a distance of
575 feet from the mouth of the tunnel. The ore looks
most promising-at least 6o per cent. lead, or a high
grade of silver. This is the ledge which he cross-cut last
fall a width of 86 feet. The Skyline, at a depth of 175
feet, looks better than it ever has before. The ore which
has hitherto been shipped from this mine yielded in Mon-
tana over $300 net per ton. The owners of this mine
will erect a concentrator during the season. The Spok-
ane Co., the Pearl Co., on Woodbury Creek, the Neosho
Co., and a few others, are showing up good bodies of ore,
and will score a point during the summer.

Information from Omnieca advises the discovery of pay
ground in a creek twenty miles south-west of Vital Creek.
The diggings are shallow, about two and a half feet deep,
the bed-rock comparatively smooth where prospecting has
been done. From three pans of dirt over ten dollars in
gold was taken. It is "lead " gold of fine color, and ex-
perts state that it is worth $18 per ounce. Chemical
tests of the ground are being made.

The Hall Bros., of the Eagle Creek Gold Mining Co.,
have shipped 4oo tons of ore to Bute and Denver, and
have obtained a result Of 299 Oz. Of silver to the ton and
30 per cent of copper.

A new mining company composed of English and
American capitalîsts, and several residents of Vancouver
has made arrangements to mine on Siwash Creek.
They have purchased from the Siwash Bed Rock Flume
Company the right to mine for six miles along the creek.
An experienced engineer has made a careful examination
of the ground and found that it was very rich. The new
company which is called the Anglo-American Mining
Company, will put a $5000 plant on the ground and begin
operations in a very short time. A saw mill will be
erected, two steam derricks and one and a half miles of
steel pipe put in.
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The managers of the Great North Western Railway
have flnally decided to build west from Great Falls,
Montanna, by the northern route by way of Flathead
Lake and Kootenay River. The reason the northern
route has been chosen is said to be because the people
connected with that road own extensive coal fields near
Flathead Lake, which are yet undeveloped. This coal is
of very fine quality and is known as coking coal, and
exists in large quantities. This road will bring this coal
to the Kootenay and Spokane smelters, and it is claimed
it can be laid down at $5 to $6 per ton.

Report of the Committee on Mines and Minerals
to the Nova Scotia Legislature.

The Committee on Mines and Minerals beg leave to
submit the following report on the several matters re-
ferred to them :-

No. i. A petition from Mr. Jas. Hemeon, of Queens
County, which sets forth that in April 6, 1887, a certain
Mr. N. Hammett took out a prospecting license on
Malaga Barrens, Queens County, covering nine gold
mining areas in which the petitioner was interested ; that
on the 3rd day of October ofthe same year, the petitioner
filed an application for renewal signed by hiniself and a
W. B. Philips, that the license was renewed to the peti-
tioner, the name of W. B. Philips not being accepted by
the Department of Mines because his transfer was not
filed, that April 6, 1888, A. M. Hemeon, M.P.P., called
at the mines office on behalf of the petitioner with refer-
ence to a renewal of the prospecting license, or with the
object of taking them under lease in whole or in part,
it does not appear which, and was informed by Mr.
Carman, a clerk in the office, that they had been taken
the preceding day under prospecting license by Messrs.
Wade & McGuire. The petitioner further states that on
one or two occasions he wrote or caused to be written
letters to the Department of Mines enquiring about the
areas in question, to which no answer was received. Of
these illegal letters no record can be found, nor does any
person in the Mines Department seem to remember any-
thing of them. The petitioner afterwards received a
letter from the Departnent dated Sept. 19, 1888, marked
No. i, which is appended hereto, and in October of the
same year he received from the same source another
letter dated October 18th, which is also appended and
marked No. 2. in this letter (No. 2) he was informed
that what was told A. M. Hemeon, M.P.P., April 6,
1888, to the effect that the license under which the areas
in question had been held by the petitioner, had expired
on the 4th April, two days before, was misleading, inas-
much as the prospecting license under which the areas
were then held, did not expire until April 6th, that
Messrs. Wade & McGuire did not acquire legal title, and
that Mr. Hemeon, M.P.P., should have been told to
corne again in the following day, April 7th, when the
ground would be vacant. The petitioner claims that for
those reasons he was deprived of his areas, and prays
that the title to them be given back to him, or an equiva-
lent in money.

Vour committee find that the prospecting license
granted to Wade & McGuire was clearly illegal, and as
a tile, of no value whatever, and was so considered by
the head of the Department of Mines, and that were it
not illegal it was not renewed, but expired on October
5, 1888. The fact being that these disputed areas re-
mained vacant from April 7, î888 to October 18, 1888 of
the same year, when they were taken by Messrs. Wade
& McGuire, and are now held by them.

That though it is admitted that Mr. Hemeon, M.P.P.,
was misled by information tendered him by a clerk in
the Mines Department, your committee, while not ex-
cusing the carelessness which induced said clerk to render
such misleading information, are ot opinion that the peti-
tioner should not have been misled thereby, for he had
correct information given him in the receipt he received
from the department for moneys paid by him and Ham-
mett for the prospecting license ; that information was
sufficient to show him when the license expired, and he
should have been guided thereby. Vour committee, there-
fore, do not consider the department of mines liable for
damages for any loss which may have been sustained by
the petitioner.

No. 2. Is a petition from Jas. Thompson, builder,
of Halifax, and Kinsman Randolph, merchant, of Bridge-
town, in which the petitioners state that on the 2oth day
of September, 1887, they made application for nine
mining areas in Mt. Uniacke gold mining district ;
that October 2nd, 1888, they got a lease of said areas,
that said areas were adjoining certain other areas held
under lease by certain Withrow & Hartien ; that prior
to the date of the lease given to the petitioners, the areas
leased to Withrow & lartlern were surveyed by B.
Blois, a crown land surveyor ; that when the petitioners
took possession of the areas leased to them, they found
the north-east corner of the areas owned by Withrow &
Hartlen, marked by a stake placed there by said B. Blois,
and also that the east line of Withrow & Hartlen's areas

was blazed out and cut through the woods, that there was
thereby a clearly definite line of division cut and marked
between the areas held by the petitioners and those
leased Withrow & Hartlen.

That for the same reason that the bed rock was nearer
the surface, near the said division line, the petitioners
sunk a shaft over 40 feet in depth within a few feet of
said division line, and afterwards sunk another shaft 70
feet deep, thirty-seven feet east from the first shaft, and
fifty feet from said division line, and for purposes of
ventilation, they cut a cross tunnel 37 feet in length con-
necting these shafts, that said shafts and tunnel were in-
tended for permanent use.

That after the petitioners commenced work said
Withrow & Co. began operations on their areas near said
division line and they afterwards claimed that said line
was not correctly laid down, and they then began work-
ing to the eastward thereof.

That a short time ago another survey was made by
F. W. Christie, Crown land surveyor, of the areas leased
by Withrow & Co., under the direction of the com-
missioner of mines, and by that survey it was found that
the lands leased to Withrow & Co. were 39 feet short of
what they were intended to be, and that the said surveyor
located said north-east corner, and the eastern boundary
of said Withrow & Co. areas 39 feet further east than
they were previously located by B. Blois ; that Withrow
& Co. have taken possession of that portion of their
areas, between the old and the new lines, and at the date
of the petition were working the same.

That by the moving of the line the petitioners first
mentioned shaft was taken from them ; that the air
tunnel is almost wholly on that portion taken by Withrow
& Co.; that the second shaft sunk by the petitioners will
be available only as an air shaft ; that they will have to
sink a new shaft further to the east, and that they will
have to cut a new air tunnel.

That owing to the dip of the rock, the new shaft will
have to be sunk to a depth of over 125 feet (125) before
the petitioners can work as advantageously as they were
able to do before the re-location of the division line.

That they will have to move certain buildings and
plant from off that portion of the areas taken by Withrow
& Co.

That their loss by reason of the change of said division
line will be over $2,4oo.oo.

For these reasons the petitioners pray that such relief
may be granted them as may be just and right, and that
they may be recompensed for the loss of the piece of
ground in question and their improvement thereon.

As the result of investigation your committee find that
the statements of the Ipetitioners regarding the location,
removal and re-location of the boundary line between the
areas held by them and those held by Withrow & Co.
are substantially correct ; but regarding the equity of the
damages claimed, your committee are not able for reason
of want of knowledge other than that afforded them by
the evidence of the petitioners, to judge.

Vour committee therefore recommends that the Com-
missioner of Mines have the alleged facts regarding the
shafts, tunnel, removal of buildings and plant, also
whether :the petitioners have profited by gold extracted
from ore mined out of said shafts and tunnel, examined
by some person expert in such matters, and if it be then
found that the petitioners have a bonafide claini for any
damages, that such be awarded them.

No. 3. Is a petition from John Cameron of Meirose,
in the County of Guysborough, setting forth that on the
29th of August, 1888, the petitioner obtained from the
Department of Mines a prospecting license of certain
gold mining areas, on the west side of Ecum Secum
Harbor in the County of Halifax, for which he paid the
usual fee ; that on prospecting said areas he discovered a
valuable lead of gold bearing quartz thereon ; that there-
upon he sold a one-half interest in said areas to one Peter
Graham of New Glasgow, the consideration being $200
in cash, an undertaking on the part of the said Graham
to erect machinery on and invest capital in the develop-
ment of said areas, one-half of the profits of the venture
to accure to the petitioner ; that the petitioner also sold
to one David Smith, for services valued at $1o; a one-
tenth interest in said areas to one Donald McLean ; a
one-twentieth interest for $25 to one Thomas Campbell ;
a one-twentieth for $40, and to the aforementioned
Graham a further one-tenth interest for certain services
rendered in connection with said areas.

That on the 8th day of February, 1889, the petitioner
obtained a renewal of said prospecting license.

That while the company so formed were proceeding
with the development of said areas and on or about the
1oth day of May, 1889, the petitioner was informed by
the Inspector of Mines, Mr. Gilpin, that the areas enu-
merated on said prospecting license were held under lease
by a certain company known as the Pittsburg Co., that
the said Pittsburg Co. soon afterwards transferred their
lease to a certain firm composed of John Yorston of
Pictou, and the aforementioned Peter Graham, who dis-
possessed the petitioner :

That the petitioner claims that he is entitled to be paid
by the Commissioner of Mines, as follows:-

To cash paid for license and renewal.
" "4 claimed from petitioner by P. Graham.

Smith.....
McLean...

"g "c"i" Campbell. .
" 10 days measuring and prospecting, etc., at

$2.oo........................
" Coach hire froi Sherbrooke to Ecum Secum
" Supplies and Sundries..................
" Damages for the loss of one-fifth interest by

petitioner............. ............

$ 15 00
200 oo
100 00
25 O0
40 00

20 00
6 oo

10 00

2,000 O0

$2,416 oo

That on the 13 th day of November, 1889, the petitioner
petitioned the Governor-in-Council for relief, and craved,
in the event of such relief being refused, to be permitted
to prosecute an action in the Supreme Court of the Pro-
vince against the IHon. Commissioner of Mines therefor,
when thereupon, the petitioner was directed to bring his
claini by petition to the notice of the Legislature ; the
petitioner therefore prays for such relief and (lainages as
in the nature of his case may seem meet.

Vour committee upon investigation have found that the
alleged facts of the petitioner having obtained the said
prospecting license ; of his having transferred certain por-
tions of the areas covered thereby to the persons named
in the petition ; of the areas having been at the time,
without the petitioner's knowledge, held under lease by
the aforementioned Pittsburg Co. ; of the lease being
transferred by the said Pittsburg Co. to the aforemen-
tioned John Yorston ; of the petitioner being dispossessed
by the said John Yorston ; and of the petitioner having
suffered loss by being deprived of the ttile, were sub-
stantiated by evidence tendered during said investigation.
Vour committec therefore, inasmuch as the petitioner was
nisled by reports from the Mines Department, and was

in consequence put to considerable expense and loss of
time, and was also deprived of valuable property which
he had reasonable excuse to suppose was his own, recom-
mend that he be paid by the Province the sum of five
hundred dollars, said sum of five hundred dollars to in-
clude the monies paid by him for licenses and renewals
thereof.

Your comittîttee also beg leave to report that during
the investigation concerning the petition of John Cameron,
aforesaid, it came to their notice, and was afterwards
found to be true, that Mr. Carnan, a clerk in the Mines
Department, had been acting as agent for the said Pitts-
burg Co. ; that as such agent he promised the transfer of
certain areas at Ecum Secum, among them being those
given under the said prospecting license to the petitioner
to the said John Yorston ; and that it was on account of
misleading data furnished by the said clerk that the said
areas were given to the petitioner in the first instance,
and that from a letfer written by the said clerk to John
Vorston, which was produced and read before your com-
mittee, it appeared that the said clerk was at once mis-
leading the Departnent of Mines and the Pittsburg Co.,
for one of which he was confidential clerk and for the
other he was acting as agent.

iour commtittee deeply regret to find a person em-

ployed in such an important departnent as that of Mines,
and in which he is a very prominent official, acting in a
double capacity ; they therefore deem it their duty to
bring the matter to the notice of the Legislature, and
also to that of the Governmtent.

In view of the large and rapidly increasing amount of
important business coming daily before the Department
of Mines and Public \Works, and in view of the imistakes
that, perhaps necessarily, occur on account of such in-
creased business, your coînminttee take the liberty of
recommending that the Department of Public Works be
separated from that of mines, and that each be placed
under a distinct departimental head or, if such is inprac-
ticable, that the PUBLIC WORKS be placed under a
DEPUTY llEAD, and that it then be transferred to
one of the other departiments, either that of the Attorney-
General or that of the Provincial Secretary.

All of which with the papers connected therewith are
respectfully subnitted. i JAMES A. FRASER.

T. R. BLACK.
R. L. BLACK.

Committee. - ALLAN HALEY.
JFTFERY McCALL.

! DANIEL McNEIL.
l WM. McKAY.

I agree with the above report with the exception of the
recommendation in reference to the Department of Public
Works and Mines. (Sgd.) WM. McKAY.

At a miner's meeting at Revelstoke, on the 19th
inst., the Premier confessed that his policy of granting
power to railway companies to collect a royalty of 50 per
cent. on minerals found on their lands imposed a hard-
ship upon the miners which ought not to be. He stated
that he now had information which he did not have
before, and he should not lay a straw on the back of the
prospector saying " I can see how badly it works, and
that it will seriously retard mining in the Railway Belt."
He promised to have the matter adjusted.
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Electric Mining Application.

One of the most extended and promising fields which can be

found for the profitable and economical transmission of power

by electricity, is that occupied by the mining industries of this

country.
As the system of the electric transmission of power can be

made to give an efficiency of sixty or seventy per cent., de-

livered to the mine, except in case of very long distance, it is

very economical compared with the hydraulic, pneumatic, and

other systems for transmission of power for all distances, greater
than a lew hundred feet.

The difficulties of transmitting power from the mouth of the

pit to the interior of the mine, by means of steam or compressed

air, though manifold, are not insurmountable, as shown by the

number of plants that have been introduced, in spite of the large

primal cost required for enfines, piping and machinery, and the

depreciation of the apparatus with use. We have with electri-

city, however, a medium for the transmission of power which is

more flexible and convenient than steam or compressed air, and

which can be carried on conductors which are at the same time

cool, pliable and comparatively inexpensive.
Where the transmission of power is desired from a waterfall

situated several miles away from the mine, electricity affords the

only practicable solution.
With coal mines, the generating plant consisting of dynamos,

motors and steam engines can be placed near the mouth of the

mine where screenings can be used as fuel, and the power dis-

tributed from that point for operating coal cutters, ventilators,
drills, colliery locomotives, etc.

The motors at the mines can be placed at convenient points

and distribution of power is made by easily handled and put up

conductors. The wiring is convenient, safe and easy, can be

run on places where piping would require great changes to be

made ; and wherever this system is introduced with good work-

manship and supervision, it has been found to be a safe, effective
and reliable method of transmission of power.

For this reason it is not surprising that so many mine owners

are turning their attention to electricity, as affording the most

practical and desirable method of transmitting their power and

applying it to their mining operations.
The illustrations given on this page show several applications

of electric power.
Fig. Il represents the generating and receiving station of an

electric plant for the long distance transmission of power. The

other shows an electric generator geared to a turbine which may

be seveîal miles away from the motor, the current being carried

on wires over the intervening distance.
The first view shows the interior of a mine where power and

light are applied by electricity.
Aside from the ability to utilize water power or other cheap

sources of energy, instead of man or animal power, in the mine,

there are many advantages in the use of electrically transmitted

power in mining districts in its ready application to the work in

hand. It is easily handled, can be applied at any angle,

requires little attention, does away with the noise and smoke of

the steam plant, also with the vertical shafting, piping, etc.,
necessary in mining, and so saves the great loss of power

incidental to the use of the same.
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The B. C. Coal Mines Bill

In the Local Lègislature at its recent session : Hon.
Mr. Vernon, in moving the second reading of the C<al
Mines Bill, said that hon. members would remember the
different Acts relating to the operation of coal mines and
the sale of coal lands. In 1883 an Act had been passed
in which the principle was adopted of selling the coal
with the land, but subject to a royalty of five cents per
ton. Afterwards the difficulty of determining what was
and what was not coal land presented itself, and an Act
was passed providing that prospecting licenses should be
issued, the prospectors simply paying a license fee of $25
per year until they satisfied themselves of the character
of the land. They then might acquire their exclusive
right to mine any certain area of less extent than 480
acres, upon paying the prices at which the land might be
valued. Of late the difficulty had arisen of prospecting
for coal existing under timber land leased by the Crown.
The provision was of course secured to the Crown in all
timber leases of working or prospecting for coal or other
minerals. There was, however, no provision for out-
siders prospecting under license, or developing coal mines
under land leased for timber. It was of benefit to the
province, both in the form of royalties and in the actual
development of the coal mines, to have all the coal mines
opened up, and the object of the present bill was to
allow prospectors for coal to go upon timber land uuder
lease, and it coal was discovered to purchase the land in
the usual manner, of course compensating the owner of
the timber lease. Under the present condition of affairs
thc land was locked up during the entire duration of the
lease, which hon. members could easily see was not
desirable.

The bill passed its second reading, and was committed
with Mr. Tolmie in the chair. The bill was reported
complete with amendments.

The Free Importation of Mining Machinery.

In introducing the changes in the tariff on imports of
mining machinery, the Hon. G. E. Foster, in his Budget
Speech, said :-

" The House will recollect the discussion which took
place here a short time ago on mining machinery, when I
urged that the House should defer the discussion until
the Government had brought down its tarriff measure.
All over our country the indications of interest in the de-
velopment of our mining resources are plain and unmis-
takable ; our resources are being, every year, more and
more explored ; we are coming ourselves to have a better
and more adequate knowledge of the immense wealth we
have in this line ; and this information is filtering out
into other countries, and is producing an interest in the
minds of capitalists in other countries which is continually
growing, and which we believe will be productive of large
investments in this country. On the whole, it appears to
me that we are on the eve of large developments of the
mining industries of this country, and in the future we
may look for large accretions of interest and increasing

employment of labor in the development of the vast min-
eral and metallic stocks which we have scattered through-
out this country from Cape Breton to British Columbia.
There has thus arisen a demand for free mining machin-
ery. It is stated that the best and most improved
machinery must be used by experimenters who put their
money into enterprises the outcome of which they can-
not certainly sec. It is felt by them that the very best
possible machinery should be got. It is felt by some that
for a period at least there should be no restriction what-
ever on the buying of it, and by others, that there should
be no other restriction than that imposed by the consider-
ation whether or not the machinery is made in this coun-
try. Looking over the whole question, the Government
have come to the conclusion that it would not be wise or
prudent to resist this demand at the present time, in the
nterest of the development of that large part of the coun-
try's resources, and it is proposed to allow mining machin-
ery of a class and kind which is not made in Canada at
the time of the importation, to be imported into this
country free for the period of three years and no longer.
That will have a double effect. It will give to those per-
sons who are investing their money in the development
of our mining interests the freest market for the purchase
of the best possible machinery they can get-a market,
the freedom of which is only limited by the fact that the
gnachinery they may require is made in Canada ; and no
person, I apprehend, is so unpatriotic as to wish a pro-
vision to be inserted which would allow him to buy
rnachinery out of Canada when it could be made in Can-
ada by industries which have been fostered and brought
into their present state by the operation of the tariff which
we have enacted and maintained. It will have this other
effect. By the free introduction of mining machinery
such as is not made in Canada, and by the impetus which
will be given to mining after the period of experimenting
is over, and after the richness and paying qualities of these
resources are demonstrated, there will be a continued and

progressive development of that industry ; and after the
period of three years that development will naturally add
to the demand for the production of this machinery in
Canada, which will, consequently, promote and encour-
age its manufacture after that period."

The Maintenance of Institutions for the Benefit of
French Miners.

After having abandoned the construction of workmen's
villages, on account of the inconveniences in point of
salubrity and morality, the Mining, Company of Anzin
has had constructed 2,628 separate dwellings, having a
g arden 2,400 feet. They are let at 70 cents, $i,oo and

1.20 per month, being at least 3 per cent. less expense
than the first establishment. The expenses of keeping
in repair and of taxes are borne by the Company. With
the object of encouraging economy, the Company sells to
its workmen, these houses at cost price. They are paid
by monthly instalments, about equal to the rent, and
without interest. They have already sold 93 houses.
They make advances on the same conditions to the work-
men who with to build. The latter has thus constructed
741 houses. The Company bas a boys' school, and bas
given schools to the parishes ; they support several
asylums and industrial schools. A special preparatory
school, managed by the engineers of the Company, pro-
duces the best workmen ; it receives the best scholars of
the primary school. The company has four churches
consecrated to the Roman Catholic religion ; it pays the
salary of two curates of these churches. Before 1887 the
Company granted retiring pensions to their workmen
without making any assessment on their salaries. From
January ist, 1887, it has deposited in the National Bank,
pension funds for old age, to credit of the employees who
made an equal payment, a sum representing iî per cent.
of th¢ salàry of the workmen. These payments ceased
when the latter reached 50 years of age. The Company
further grants to those of its workman who remain in its
service up to 5oyears of age a supplement to their pen-
sion of 60 cents per annum of service, counting from the

- period whence they have fulfilled the double conditions
of having at least 35 years of age and io years of unin-
terupted service. For married men and living with their
wives the supplement is $1.2o. A workman having
entered the service of the Company at 13 years of age
would enjoy by this system, at 50 years of age an annual
pension of $72, and that of his wife would be $26. If
he only draws at 55 years of age, his pension would be
$boo, and that of his wife $30. In case of infirmities or
serious wounds, the pension of the workman is paid to
him, and he receives a further grant, which may amount
to $35 per annum. The widows of workmen killed
when at work, have a claim, besides the pension paid
them by the Pension Fund, to the annual grant of $36,
to which is often added a supplementary bonus of the
same amount. The parents of workmen killed in the
service of the Company are treated in the same manner
as the widows. The Company grants also pensions to
the employees and to their widows. The Company
grants 20 bushel of coal per month to the families of the
workmen ; the quantity is increased in case of sickness,
and for families having more than six children. It gives
tQ its workmen their first clothing for work in the mines.
It gives a bonus of $2.4o for each child admitted to its
first communion. It lets at reduced prices grounds for
the culture of vegetables.

The Board of Health service is performed under clever
physicians, to whom the Company furnishes vehicles and
horses. Sick employees receive gratuitously medicines,
pecuniary assistance, wine, meat and soup.

Bread.-When bread is raised in price above a certain
amount (about 334 cents per lb.), the Company orders
the distribution of bread at a price equal to 3, cents per
lb. These distributions cost the Company $22,ooo in
1867 ; $20,ooo in 1872 ; $26,600 in 1873-74. The
Mining Company of Anzin made a total expenditure of
$315,500 in 1888 for the maintenance of institutions
which it had established for the benefit of its workmen.

Another large company, the Mining Company
of Roche-la-Motiere-et-Firminy, has built two hospitals
for those of its wounded employees who have to undergo
serious operations or prolonged treatment, and for the
dispensing of medicine to all its staff. The attendance
of the Company's physicians, and medicines ordered by
them, are given gratuitously to workmen and their
families for 3 months,, and to the families of employees
who are making less than $400 per annum. Assistance
in money grants is given to workmen and their families
in cases of urgent necessity resulting from wounds, sick-
ness, death, first communion, &c. The majority of hous-
eholds receive gratuitously 16 bushels of coal per month.
The coal sold is at the rate of 30 cents per ton ; it costs
the Company from $1.20 to $2.oo per ton. The company
partly pays the education of their employees' children ;
350 are sent to asylums kept by the Sisters of St. Vincent
de Paul, and 206 girls to the Sister's scool. It takes care,
until they are 16 years of 'age, of lxj boys, çhildren of

workmen who have been killed in its service, eand pays
the apprenticeship of 35 young irls. The expenses of
hospital service cost in 1888, $13,6oo, of which $440,
was provided by fines.

Relief Fund.-There is allowed to the wounded em-
ployee : st, $0-20 per day for himself ; 2nd, $0.05 for
each of his children aged over 12 years. These two-
grants cannot exceed 2/3 rds of the salary. Ilis wife and
the children under 16, wounded in the service, receive
$0. 10 per day.

There is granted:
ist. To the widow of a workman killed by accident in

the mine, a pension :
For herself, of $o.15 for each day of the month, and

of $0.20 if she is more than 50 years of age.
For each of the children, of at least 12 years of age,

$o.o5 per day.
2nd. To orphans of father and mother, a pension of

$0. 10 per day each, up to 16 years of age.
Accidents generally give rise to the exercise of gener-

osity by the tribunals, when they concern minor children.
The result is a pension or indemnity instead (or in excess
of) the payments of the relief fund or the legal expenses.
In 1888 the expenses of the Relief Fund amounted to
$24,6oo. The Company grants a pension of $60 per
annum to every workman who has been 30 years in its
service ; this pension is only paid commencing at 55
years of age ; the widow of a pensioner has a claim for
half of his pension. In 1888 the expenses of this fund
amounted to $6.44o. For employees not entitled to a
pension, the Company provides a fund for old age, by
transterring to this fund a sum equal to the tenth of the
amount of all the salaries of employees. To recompense
services rendered previously to the formation of this fund
in 1874, the Company has deposited the sum of $i1î,ooo.
Employees have a right to receive all sums at their credit
after 20 years of service. The amount to distribute
annually varies from $1,200 to $i,6oo. In 1888 the
Company employed 2,691 workmen, receiving altogether
$633,683 of salary. The total cost to the managers of
institutions of the Company was $44,823, representing
an expenditure of $16.65 for each employee, or 7·07 per
cent. of salaries, or 7 one-fifth cent for each ton of coal
extracted.

The Coal Mining Company of Bessèges has a sick
fund, maintained by a compulsory assessment of 2 per
cent. on salary ; by transferring to it the amounts derived
from fines inflicted, and from loads of coal refused and
charged to employees; by donations, interests, &c. This
fund grants medical care and medicine to members and
their families gratuitously, and indemnity to sick or
wounded employees in the service. The indemnity is
from 20 cents for single men or widowers without
children : 25 cents per day for married men, and 5 cents
per day for each child under fourteen, up to a maximum
of 35 cents per day whatever be the number of children.
In exceptional cases, the fund also grants relief to families
of the most needy workmen, to widows and orphans :
and optional pensions to widows and orphans. These
privileges are only granted by the sick fund during one
hundred days. The Company assumes the cost of medical
attendance. The workman loses all his rights upon
leaving the service of the Company.

Fund for the Wounded. - Maintained by a monthly
assessment transferred by the Company, and equal to 2
per cent. of the salaries of workmen and beneficiary
employees. The fund pays all expenses resulting from
charges for attendance upon the wounded. It provides
for indemnity during sickness, pensions to widows and
orphans, and pensions to workman wounded, or who
have become incapacitated for work. The funds of this
Bank, maintained entirely by the capital of the Company,
are reserved expressly for those of the wounded, or their
heirs, who accept literally and strictly the conditions for
indemnity fixed by the Company. Consequently wounded
employees or their heirs, who wish to remain independent
for the purpose of entering an action against the Comp-
any, to obtain from the courts compensation for any
injury resulting from accidents during work, will not
participate pecuniarly in this special reserve of 2 per cent.
The acceptance of thejirst paymentfoowing an accident,
of pecuniary indemnity for stoppage of work, or of
pensicns fixed by the regulations, entails the renunciation
of the right to enter any subsequent action against the
Company. The Wounded Fund defrays all expenses
incurred by suits entered against the Company on
account of accidents. The outlay of the Fund must not
exceed its resources, and in case.of a deficiency, a proport-
ionate reduction is made to all indemnities and pensions
until the equilibrium is restored.

Pension Fund.-In freeing from the regulations of this
fund all that which relates to the liquidation of a previous
Pension Fund, we find that the Company engages to
deposit annually a sum equal to 2 per cent. of his salary,
to his credit, on the pass-book of every employee who
engages to deposit in the National Pension Fund, a sum
ecual to 3 per cent of his salary. On the Ist of January,
18, a fourth only of the deposits of the new staff was
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transferred to the Pension Fund, all the remainder was
left subject to their discretion, and independent of the
offer of 2 per cent. of salary made by the Company.

Reward Fund.-Every year, grants are made to work-
men distinguished for length or service, punctuality,
civility and good conduct. These rewards are made in
about the proportion of one-tenth of the salary.

The account of the donations of the Coal Mining
Company of Bessèges in 1888 reached the sum of $69,-
ooo, equal to $28.59 for each workman.

The Annual Meeting of the Canadian Phosphate
Co. (Limited).

The annual general meeting of the shareholders of the
Canadian Phosphate Company (limited) was held at
London, 26th ultimo. Mr. Edward Packard, jr. (the
chairman) presiding. The following is an excerpt from
the report for 12 months ending November, 1889, sub-
mitted to the shareholders :-

" In presenting the following report for the year end-
ing November 30th, 1889, the Directors regret that al-
though the output for the past year is about 50 per cent.
larger than that of the previous one, the accounts do not
show a corresponding profit. On the other hand, how-
ever, a large amount of development and prospecting has
been been carried on, of which but a small part has been
charged to capital account, and the mine has now been
placed in proper working order.

" The exact quantity of ore produced during.the twelve
months was 6,56o tons of uncobbed ore, as compared
with 4,036 produced during the eleven months ending
November 3oth, 1888, and the shipments to the U.S.A.,
Canada and Europe, during the same period, amount to
5,710 tons. Nearly 2,ooo tons sold for shipment during
1889 had to be held over, owing to the scarcity of tonnage
in Montreal caused by the London Dock strike.

" The main working of the old company, viz. the Big
Pit at Star Hill, proving too expensive had to be aband-
oned last April, much to the regret of the directors, see-
ing that in past years very large quantities of ore had
been produced therefrom at a low cost. Another old
workng, namely, the Bridge Pit, was pumped out and
proved very remunerative, thus partly recouping the
company for the loss sustained in working the Big Pit.

" Four new pits have been opened, viz., Nos. 1, 2, 4,
and 6, all of which are working, with the exception of
No. I, where work has been suspended during the winter
months, as the pit is entirely open and unprotected.

" The Crown Hill Mine has been fairly productive,
but the ore produced having been very soft, the propor-
tion of second quality has been much larger than was
anticipated, and the falling off in profits is attributable to
this. This has been especially the case with Pit No. î8,
which was opened in May, and produced nearly s,ooo
tons of ore before November 30th.

" The mill situated at Buckingham on a siding of the
Canadian Pacific Railway has been doing good work, but
the plant is insufficient at present to deal with the
quantities of mill stuff produced at the mines, and a con-
siderable part of this material has been ground at a
neighboring mill. The consumption for ground low
grade ore in the U.S.A. and Canada is increasing rapidly,
and new contracts have been entered into at higher
figures.

"The prices ruling for phosphate during 1889 were
about the sane as during the previous year, but since the
autumn the market and demand for phosphates has ex-
panded very materially, and the price is now from 20 to
40 per cent. higher, according to quality, and likely to
reman so, owing to the scarcity of high test phosphate.

" During the last six months of 1889 the directors
have been enabled to introduce some important economies
in the management and working at the mines, which are
now giving a much better profit, and they feel confident
in being able to show a great inprovement in this year's
results.'

THE CHAIRMANsaid: Thereport is so full as regards
the work that has been carried on by the company during
the past year, that I do not know that any very lengthy
comments are at all necessary upon it. The directors
feel a considerable amount of regret that they are not
able to propose that we should pay a dividend this
year ; but we have had a greatmany circumstances to
contend against which were certainly unexpected, and
which have militated against the successful operation
of our company at the mines. One does not like to cast
any reflection upon our servants, or any of those who
have been in our employ, nor do I desire to do so, but I
must say that I hope the difficulties which we have ex-
perienced have not been assisted to any great extent by
the managers which we have employed up to thepresent.
I may say that I feel pretty confident that the arrange-
ments which have now been made will result in much
more satisfactory work, a much more satisfactory output
of phosphate, and a much more satisfactory result as
regardsthecostofgettingthat phosphate. We all know that
rinng operations are uncertain in their action, and that

is the only certain thing which is known about mining
operations. There may be, when we open up our
deposits, something very profitable to work out, or it
may mean that there is a considerable expenditure com-
pared with the actual amount of phosphate produced.
That the mines have been productive is proved by the
statement in the report that no less than 5,710 tons have
been shipped. I think we exported during last yearjust
about one-fifth of the total export of phosphate from
Canada, and I think the total export is something like
27,000 tons. As regards the demand for phosphate,
there is no doubt that at the present time it is exceed-
ingly satisfactory, especially for the.class of phosphate
which we have been enabled to produce. There seems
to be no doubt that we shall be able to sell any quantity
that our mines may turn out, and at a remunerative rate
in future, as the demand is very considerable. The
phosphate that we produce is, I think, in more demand
than any other kind of phosphate at the present moment,
and we must find a ready sale both in this country and
elsewhere. We state in the report that the prices have
improved. We are looking for a much better and more
profitable return in the future. To what extent we can
succeed in increasing the output of the mines very much
depends upon the point to which I have alluded-whethe'
we are successful or not in bitting this vein of phosphate
which will be more or less productive. If anyone is par-
ticularly interested in it, and they will refer to the plan
which has been made, which indicates all the workings
at present going on, they will see how very important
is this property. If we can succeed in decreasing the
cost of output and increasing the price of material which
we turn out, we shall have a much more successful time
in the future than we have had in the past. I do not
think it necessary for me to say very much further, ex-
cept to assure the shareholders of the very great attention
that the directors have been giving to the affairs of the
company. The thanks of the shareholders are especially
due to Mr. Millar, who- has given up a considerable
amount of his time in visiting the property, and who has
made arrangements which, I am sure, will be very con-
ducive to the future improvement of our position. He
will be able to tell you more than I can as to the actual
position of matters at the mines, because he has been
there, and has taken an active part in seeing the work
that is going on ; so I think I must refer to him for any
statement that can made with reference to the actual
work, and the methods employed in carrying it out. I
beg now to move the reception and adoption of the
report and balance-sheet.

Mr. C.C. HOYER MILLAR, insecondingthe adoption
of the report and balance-sheet for last year, said : I may
be able, owing to my personal knowledge of the mines,
to speak rather more fnlly, perhaps, than your chairman
about the causes of delay in getting the company into a
dividend-paying state. At the time of my first visit to
the mines, durng January two years ago, I was unable
owing to the depth of snow, to see more of your property
than the three pits actually being worked at that time.
It was apparent, however, that the late company, owing,
no doubt, to their knowledge of the formation of the
present company, had not been carrying on the work
in a systematic manner. The result of thishas been that
the present company was considerably handicapped at
the start. It must also be borne in mind that your comp-
any is really carrying on two separate mining undertak-
ings, one at Star Hill and one at Crown Hill. At the
latter place work had only been started some six months,
and the first year of this company's time was mostly
occupied with putting up the buildings, fixing the plant,
and laying down the tramway, and it was only last year
that the mining operations there began to take proper
shape. I visited the mines again last October, and made
a thorough investigation of your property, and the results
of my examination were most satisfactory. I also visited
all the other mines in the same district, and I may say
that your property can compare most favourably with any
of them. A considerable amount of developing and
prospecting has been carried on simultaneously with the
mining operations, and the company is now well situated
for producing good future results, as many showings have
been discovered, and have been partially opened up, and
which can be worked to advantage as opportunity occurs.
It must be remembered that the Canadian phosphate
mining industry, though it has been carried on for more
than 15 years in a desultory kind of manner, is still in its
infancy, and it is only during the last few years that any
systematic methods have been followed, and some of our
neighbours have recently pumped out old pits abandoned
years ago, as at that time they had not the necessary
machinery for working at a depth. Improved machinery
and greater continuity of working are being adopted at
the present time, the results of which are apparent in the
increased outputs from the larger mines, and much less
ore is now wasted than was the case during the earlier
mining operations. Your directors have had some
unforeseen difficulties to contend with, the most import-
ant of which has been the difference of the way in which
phosphate has occurred in many of our new pits, and what
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was formerly thought to be the rule has proved to be the
exception, by which I mean to saythat one cannot expect
in Canadian phosphate mining to be continually coming
across large bonanza deposits of apatite, though such do
occur from time to time ; but that the true calculation is
that by moving so many tons of rock one can reckon, on
an average, on so many tons of ore. When extracting
from large pockets, the phosphate comes out clean and
free from impurities ; but when the leads narrow down
or get intermixed with feldspar, calcite, or mica, the
proportion ot high testing phosphate will be smaller and
much more expensive to cob. We made a good many
experiments with this mixed phosphate before we could
determine the best method of treating the same, but I
am glad to say that we have at last arrived at a process
which considerably improves the quality. Had it not been
for the large quantity of second and third qualities pro-
duced, the profit and loss account would have shown
surprisingly different figures.

Turning now to the question of the transport arrange-
ments over which your company has control, I may say
that the same are most complete. The tramway at Crown
Hill, from cobbing-house to the Du Lièvre River, is a
great success for the economic and rapid loading of the
scows. On the river we have our own steamer and four
scows, and at Buckingham Landing we use steam
ho[sting apparatus for discharging from the scows into the
railway cars. There are certain difficulties at the Little
Rapids during the low water in the summer months ; but
thanks to the excellent arrangements we have been able
to make with our neighbours for towage on the river and
the loading at Buckingham, we have been able to reduce
the anticipated trouble to a minimum ; and I take this
opportunity of thanking Mr. Hilton Green, of Montreal,
and Mr. Walter Pickford, of the High Rock Mine, for
joining hands with us over these arrangements. The mill
at Buckingham has been steadily grinding the third-class
quality, but owing to the excessive production we had
considerable quantities ground at the neighbouring mills,
and we have just concluded negotiations for a further
quantity to be ground over the next 12 months. The
demand for this ground phosphate in Canada and the
United States is steadily increasing, and we are now
getting prices nearly 20 per cent. higher than those of two
years ago. I may mention that we had at the mines a
large pile of what we call debris, i.e., phosphate mixed
with rock in such a shape as to make it impossible to be
cobbed, but that we have now been able to turn same to
account by the installation of a Blake crusher, and the
results are much better than was anticipated, so much so
the stock valuation of this pile on November 30 will be
increased on realisation by some £8oo. As regards the
general system of work at the mines, there are some
alterations that I should very much like to see carried
out in the way of more permanent and fixed machinery ;
but until our financial position is improved your direc-
tors cannot see their way to increase the capital expen-
diture. Your profit and loss account for last year is
certainly disappointing, but I may mention that during the
first year's working we received about £2,ooo under an
arrangement made with the former company, and that
the freights for last year cost the company nearly
£i,ooo more than was anticipated. Its was during the
months from December, 1888, to June, 1889, that the
mining operations were unsuccessful. I calculate that
about £3,000 was lost in those six months. The last six
month's working, however, made up this loss and showed
a few hundred pounds to the good. As regards future
prospects, I think the company has all in its favour. The
expenses of management have been greatly reduced, and
the cost of extraction is considerably lower. The pro-
duction since December i to date has increased about 15
per cent. on the corresponding period of the previous
year, and the wages sheet, which is the heaviest item in
the accounts, shows a reduction of ro per cent. In
addition to this, I am most pleased to be able to report
that the quality of the ore has improved, and we are now
getting a higher proportion of first quality, with a cor-
responding decrease in the production of the mill stuff.
This point is really the most important of all, for the mill
stuff does not pay the cost of extraction, and on last
year's prices there was next to no profit on the second
quality, so that it is really the 8o per cent quality which
has to earn the dividends. Prices are very materially
higher and freights are lower, so that I do not doubt but
that this year we shall be able to make some return to the
shareholders, who may rest assured that the directors have
done, and will continue do do, their best to make the
undertaking profitable.

The motion was ihen put and.carried unanimously,
without discussion.

Mr. Millar proposed the re-election of Mr. W. H.
Williams as director of the company, which was seconded
by Mr. Foly and carried.

On the motion of Mr. Winkfield, Messrs. Hibberd,
Bull and Co. were re-elected auditors of the company.

Mr. Winkfield then proposed a vote of thanks to the
chairman, which was seconded and carried.

The chairman briefly acknowledged the compliment,
which closed the meeting,
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Meeting of the Excelsior Copper Company(Limited)

At the annual meeting of the Excelsior Copper Com-
pany, Limited, held on Tuesday, 22nd ultimo, the chair-
man, Colonel Malleson, stated that the expenses of the
mine aipounted to £7,689, while the sum actually realised
in England was £1,165, in addition to which they had
on the dumps-on the ground-ore estimated at £1o,ooo,
the result being a profit of about £3,ooo. At the con-
clusion of the chalrman's remarks, the secretary, Mr.
Fenwick, read the report of Captain Davey, which dealt
in an exhaustive manner with the work done at the mine,
and subsequently Captain Davey himself addressed the
meeting with regard to the present position of the
property. During the year he said that they had raised
20,000 tons of schist or, and from thirteen assays that
had been made th- lovest yield was 3'90 per cent. and
the highest 9 per cent. They had aireatly sent to Eng-
land about oo,ooo tons, which had realised at Swansea
from 8 to 9 per cent. They had hundreds of thousands
of tons of this schist ore, and he guaranteed what they
had on the dumps would give a profit of £io,ooo.
With regard to the better class of ore, he said that
would give them 35 to 6o per cent., and they had got
that in pockets of 10, 20, 30 and sometimes 50 tons. On
the conclusion of the ordinary meeting a special court
was held to consider the following resolution, which was
carried : -That for the purpose of, and to enable the direc-
tors to further develop the property of, the Company,
may be, and are hereby, authorized to raise the sum of
£20,ooo by the issue of debentures secured on the pro-
perty and plant of the Company, bearing interest at the
rate of 7 per cent. per annum, payable half-yearly."

THE CHAIRMAN, answering a question, said the
directors had not received £2,054 12S. 2d. for their fees.
the amount stated in the balance sheet was an amount
put there by the auditors as a matter of account, because
the directors were entitled to that amount. During the
last seven months, however, the directors had not drawn
a single farthing.

A SHAREHOLDER.-What was the money sub-
scribed by the publlc? I was told it was about £8,ooo.

THE CHAIRMAN.-It was £8,ooo.

A SHAREHOLDER.-Seeing that £i5o,ooo was
wanted, I think £8,ooo is too small a sum for the
directors to go to allotment on. (Applause).

THE CHAIRMAN.-I would ask the shareholders
to reserve their cheers until I explain to you how the
directors were perfectly justified in going into allotment
on that sum. Out of an expenditure of £7,689 we have
realised an amount which is tantamount to £i î,065, and
if it had"not been for untoward circumstances we should
have been in a better position, I am in a position to
prove to you and to give you the opinions of experts,
that we were perfectlyjustified in going into allotment on
£8,ooo. I beg to call your attention to that paragraph
in the prospectus where the vendor states that he had
such confidence in the mine that he was willing to take
full payment in shares.

A SHAREHOLDER asked who was the original
vendor of the company.

MR. GREENSHIELDS,-I am the original vendor
and I shall be pleased to answer any questions you may
put. I have not sold one single share. (Applause).

A SHAREHOLDER.-You asked an exorbitant
price for the property ?

MR. GREENSHIELDS.-Thatis a matter of opinion.
If a dividend had been paid at the beginning of the year,
you would not say it was an exorbitant price. These
things are to be shown by their results.

THE CHAIRMAN.-I think you do not realise the
fact that mining is a speculation. I venture to state you
can point to no mine which has been in a better state in
the first year of its work than this is. The balance sheet
shows it has actually realised more money than has been
expended on it.

A SHAREHOLDER.-It has not been realized.
THE CHAIRMAN. --It is virtually realized. The

stufi is at the mine.
A SHAREHOLDER.-Can you declare a dividend ?
THE CHAIRMAN. -I cannot, but let me tell you

one thing. All the directors of this Board are original
shareholders. The collective directors hold a larger
number of shares, probably, than any other shareholder.
Shares which they bought at par value, and which they
intend to make worth ten times the amount.

MR. RAWCLIFFE.-May I ask to what circum-
stances the directors owe this state of affairs ?

THE CHAIRMAN.-What state of affairs ?
MR. RAWCLIFFE.-Not carrying out the promises

in the prospectus.
THE CHAIRMAN.-I will leave Colonel Gay to

answer that,

COLONEL GAY said soon after the company was
started the price of copper went down very much. It
kept on going down. It then became a question as to
whether it would he well to go on shipping the ore, or
wait for better times. It was thought advisable to go on
and get out more copper, with the idea that the price of
copper would augment. It did augment to a certain
extent, but it never came to the price to pay to send it.
If they had more money they could have gone on smelt-
ing, and they would have had more copper in England
than in Canada. They had no more money, therefore
they could not do it.

CAPTAIN DAVEY, in addressing the meeting, said
so valuable was the- mine that if he had the money he
would most gladly purchase. But the shareholders must
be sure of this. If they did not choose to work it, those
on the other side would, and be only too glad of the
chance. It would not remain idle very long. He had
secn a greit many copper mines, but he had never been
struck with a property as he had been with this.
(Applause).

THE CHAIRMAN'S motion was then put to the
meeting and carried with one dissentient.

The retiring auditors were re-elected.
An extraordinary general meeting was then held for

the purpose of considering the following resolution:-
" That for the purpose ot and to enable the directors to further

develop the property of the company, they be and are hereby
authorized to raise the sum of £2o,ooo by the issue of debentures
secured on the property and plant of the company, bearing interest
at the rate of 7 per cent. per annum, payable half-yearly."

THE CHAIRMAN said this was a matter on which
the future of the mine depended. They wanted money
for the development of the mine. He would ask the two
gentlemen from Canada to give the meeting the benefit
of their opinions.

MR. GREENSHIELDS said that he had visited the
mine on two or three occasions, and he was satisfied that
with proper and economical working the mine could be
made to pay. It was for that reason that he, when the
property was put upon the market, accepted and agreed
to take, if necessary, his entire consideration price in
fully paid up shares. He had not sold any of his shares
except the shares he parted with to his friends to provide
the working capital for the mine for the last few months.
So far as he and his friends were concerned they were
ready to subscribe 30,000 or 50,ooo shares for the develop-
ment of the property, because they believed that by the
expenditure of more money to strike this ore, which had
been spoken of by Captain Davey, they could make the
mine a success. He did not wish that this property should
fall into the hands of American investors, but that the
English shareholders would carryit on and reap the rewards.
The property they possessed consisted of some 4,000
acres of land, which covered a valley and two mountains
on either side. The range of mountains running through
the country was proved to possess large mineral deposits.
What they desire to do was to purchase a diamond drill
in order to test the property. With that drill they could
go down i,ooo feet. They proposed to go to the bottom
of the Kent shaft and sink i,ooo feet, and sink another
hole at the bottom of the Sayles shaft, which could be
done at a comparatively small expense. He had faith in
the mine, and believed it would prove a success.

MR. ROOME also expressed his absolute faith in the
property. He had, himself, consulted several experts
and they had all come to the conclusion that the company
had a valuable mine. It was, however, necessary to
sink lower and this they intended to do by means of a
diamond drill. For there were very rich deposits of ore
below, and it was absolutely necessary to get at them

On the motion of the Chairman, seconded by Mr.
Greenshields, the resolution was carried with but one
dissentient.

The usual vote of thanks brought the meeting to a
lose.

c ,_ _

Iron Ore in Newfoundland. -A correspondent, writ-
ing from Bay St. George, Newfoundland, states: "Qn
the south side of this very beautiful bay there is a large
and rich deposit of iron ore. It is seven miles and a
quarter from a good harbor. It is estimated that there is
about a half a million tons in sight which can be mined,
or, in fact, quarried at a cost of not over 20 cents per
ton. A deep ravine cuttiug through this mountain of
ore exposes it on both sides, and affords facilities for its
being easily worked. Analysis by Professor Pike shows
the ore to contain 65.5 per cent. of metallic iron, equiva-
lent to a composition of pure magnetic iron ore of 70.3
per cent.; silica in the sample showed 5 per cent., and
sulphur and phosphorous none, and titanic acid 4 per
cent. The proposed railway which is new being con-
structed to Hall's Bay, on the east coast will, when
finished from Hall's Bay to Bay St. George, run within
four miles of this mountain of ore. I may further add
that coal fields have been discovered in the same neigh-
borhood and are likely to be worked the coming summer.
It is high time that the mining resources of this colony
were more extensively opened up."

Report of the Commission upon the Mineral
Resources of Ontario.

The Commissioners appointed to enquire into and report
upon the mineral resources of the Province, and measures
for their development, have to state for the information
of your Honor, that at their first meeting held in the city
of Toronto, after conferring with the members of your
Government on the nature and scope of their duties under
the terms of the Commission, the following scheme or
plan of enquiry was agreed to, viz.:

i. The geology of the Province, with special reference
to its economic minerals : assigned to Dr. Bell.

ii. Detailed description and maps of the working mines
and important undeveloped mineral occurences of the
Provinces, together with all matters which appertain to
mining engineering : assigned to Mr. Merritt.

iii. Trade in mineral products, showing exports and
imports, shipping facility for ores, building stones, etc.,
and a general enquiry into the causes of depression in the
mining industry of the couitry ; assigned to the Chair-
man.

iv. Information and suggestions on the subject of min-
ing laws and regulation, with a view to the giving of
greater encouragement to our mining industry : assigned
to the Secretary.

v. An enquiry into the best means of promoting the
metallurgical industry, with special reference to the
smelting of iron and other ores : assigned to the Secretary.

Vi. Other measures for the aid and encourgement of
the mining and metallurgical industries, embracing:
(i) The organization of a bureau of mines for the Prov-
ince ; (2) The founding of a geological and mineralogical
museum ; (3) The collection and publication of mining
statistics ; (4) Technical instruction in its relation to min-
ing and metallurgy. The first of these subjects was as-
signed to Dr. Bell, the second to Mr. Merritt, and the
third and fourth to the Secretary.

It was also agreed'to as part of the scheme of the report
that the evidence of witnesses should be arranged, as far
as practicable, under the foregoing heads, so that each
subject or section should be complete in itself, and that
the distinctive features of the evidence of each witness
might appear in their natural and appropriate relation.

Sessions of the Commission for hearing evidence were
held at thirty-seven places in the Province, from Ottawa
in the east to Rat Portage in the West, and one hundred
and sixty-four witnesses were examined under oath, com-
prising among their number explorers, prospectors, min-
ers, mine and quarry owners, mine captains and superin-
tendents, mine.brokers, mining engineers, civil engineers,
land surveyors, geologists, assayers, chemists, metallur-
gists, scientists, iron founders, brick makers, tile, terra
cotta and pipe manufacturers, iron makers, copper and
nickel smelters, mechanics, lawyers, bankers, merchants,
capitalists and speculators. Mines, mining locations and
works in the vicinity of places where the Commission met
were examined, and careful enquiry respecting them was
made.

Several other important districts and places were also
visited by members of the Commission, with the object of
procuring special or desirable information. The exten-
sive magnetic iron ore range in the region west of Lac-de-
milles-lacs and the Black Bay lead region on Lake
Superior were explored by Dr. Bell, while Mr. Coe, Mr.
Merritt and the Secretary made a journey to the iron ranges
in northern Minnesota, near the Ontario boundary. Mr.
Merritt also visited the Michigan School of Mines at
Houghton. The Chairman and Secretary in the latter
part of 1888 visited the Columbia School of Mines in New
York, the office of the Geological Survey at Washington,
and furnaces and steel works at Pittsburg, Pa., at Chat-
tanooga, Tenn., and at Birmingham, Alabama. Another
object of the visit to Birmingham was to enquire into the
merits and witness the operation of the Henderson pro-
cess for eliminating sulphur and phosphorus from iron and
converting it into steel. An accident to the machinery
prevented their observing this process, but they were
fortunate in arranging for a careful test and report upon
it to be made by Mr. Garlick, of Cleveland, Ohio, a
metallurgist whose experience in the manufacture of iron
extends over a period of twenty-five years. His report
appears in the Appendix. The secretary also visited,
during the summer of 1889, the laboratory of Mr. Edison
at Orange, N. J., to witness the operation of an electrical
machine invented to purify and concentrate magnetic iron
ores, the Sheffield Scientific School at Yale College, and
several iron furnaces and mines in the vicinity of Port
Henry on Lake Champlain.

The data of the report are original and historical. The
Commission has not followed in the footsteps of others,
but has pursued the course marked out for itself, and it
professes to present no inference, opinion or statement of
fact which is not warranted by the evidence, the study
and observation of its members, or the testimony of the
highest authorities.

In the Section devoted to the geology of the Province
a systematic account is given of each one of its rock for-
mations. This part of the report could not be prepared
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without employing geological terms, but the simplest
expressions have been used, and a glossary of many terms
has been appended in order that it may be the more
easily read by persons unfamiliar with geological science.
To make the description more complete and intelligible,
it has been deemed necessary to sketch some of the gen-
eral geological features of North America beyond the
borders of Ontario and to touch upon a few of the leading
characters in connection with its geology. The aim
throughout has been to make a statement of facts only,
disregarding everything of a purely theoretical character.
This section has been written with the advantages of a full
knowledge of the work of the Canadian Geological Survey
from its inception up to the present time, and it embodies
the results of the latest researches not only of members of
that service but of various other investigators. In its
preparation advantage has also been taken of any new or
hitherto unpublished information known to the writer.

The reports of the Geological Survey of Canada, al-
though of much value for reference as to details in the
various Provinces, are too numerous and too voluminous
for the use of any one who can spare only time to acquire
a general acquaintance with the geology of his own Pro-
vince. Moreover, as these reports extend back through
a period of nearly half a century, most of them are inac-
cessible to the public, and much of what was stated in
the earlier volumes has been superseded, modified or
largely supplemented by more recent investigations. The
limits of the Province having been recently extended far
beyond those which were formerly recognized, any pre-
vious account of its geology would now be incomplete,
even if the data in reference to the added territory had
been available. But no pretence is made to cover the
field in this work. A full account of every branch of the
subject, or of any locality, has not been attempted ; that
would occupy several volumes, and the aim of the Com-
mission has been to present in compact form information
upon all matters coming within the scope of its enquiry.
The Geological Section, however, embraces the most
recent and the best established views on all points, and
gives prominence to the Archæcan rocks, which cover the
greater part of Ontario as now bounded, and which are
important from the occurrence in them of various ecenomic
minerals in the Huronian and Upper Laurentiap systems.
The description of the various formations of the Cam-
brian, Silurian and Devonian systems is briefer, the fullest
account being reserved for those which are richest in
mineral,. Such are the Animikie, yielding silver ore ;
the Nipigon, in which native copper occurs ; the Tren-
ton, which produces petroleum and natural gas ; and the
Onondaga, which holds the beds of salt and gypsum.

The classification of rocks which has been followed is
that of the late Sir William Logan, the accomplished
founder and for twenty-seven years the director of the
Geological Survey of Canada. The geology of the
mining districts is described in greater detail than that of
other parts of the Province, and the geological relations
of some of the principal mineral products are given as
examples to illustrate their general character in the dis-
tricts referred to. Additional facts on these subjects are
mentioned in the section on mines, especially on the
occurrence of iron ores and phosphate of lime in the
eastern part of the Province, and much new information
available for these purposes has been collected by the
Commission or supplied by the testimony of witnesses.
A supplementary account of the geology of the Sudbury
district and of the mining operations there, brought
down to the month of October, 1889, is given in the
Appendix.

A practical business basis has now been reached in the
develop ment of a number of our minerals, as for example
in the production of salt, petroleum, phosphate, mica,
cement, gypsum and building stones, and in the manufac-
ture of bricks, terra cotta, tile and sewer pipe. The
silver and copper and nickle mines are also being worked
with much skill and energy, and at the few locations
where deep shafts have been sVnk and galleries have
been driven the existence of large ore bodies has been
demonstrated. Iron mining has been intermittent hither-
to, but its operations will doubtless assume a perman-
ent place as a source of one of our largest mineral
products when we shall have the steady demand of a
home market to provide for, beside such foreign markets
as we may be able to secure. It may also be confidently
hoped that gold mining will become one of the established
industries of the country, especially if attention be given
to our refractory ores and should the economic treatment
of them be satisfactorily solved.

The cost of mining machinery, much of which is not
yet made in Canada, is a mattcr of common complaint
with mine owners, as is also the high freight charges on
machinery, supplies and ore ; but these are losses of ad-
vantage which the enlightened good sense and liberality
of our Governments and our railway companies may be
expected to overcome. In no other way can a country
add more directly to its wealth than by raising and utilis-
ing its minerals, assuming it to possess them in commer-
cial quantities ; for not only are manufacturing industries
of many kinds created to treat them, but the raw material
may itself be said to be created by the labor expended in

searching for and mining it. Whatever lessons the cost
of raisng minerals and whatever facilities their shipment
to the best markets are the most obvious means of aiding
the industry; and in so far as governments can remove
burdens imposed on themselves, or reduce the cost of
carriage by building or granting aid to build roads or
railways, they to that extent make the success of mining
operations possible.

Explorers and prospectors are the pioneers of mining
enterprise. They have already proven that our Province
contains almost all of the economic minerals in workable
quantities except coal, and that it has vast possibilities of
mineral wealth. Vet the tolls upon trade and the want
of facilities for cheap transportation are a hindrance so
serious to the employment of capital that a number of the
most promising of known mineral properties are either
lying idle or are being worked in the face of great odds.
Encouragement of the industry, not its discouragement,
is the office and duty of the governments. Explorers,
prospectors and miners deserve just consideration and
liberal treatment. Mineral lands should be held for de-
velopment, not for speculation. Mining enterprises
should not be weighted with restrictions imposed by
trade policies, and should as far as possible consistently
with a fair consideration of the claims of all other in-
terests of our country be secured the advantages of the
home markets. Confidence in mining as a business
should be established by yearly reports of progress made
and workdone. To instruct, to inform, to ascertain and
publish facts, to lighten the industry, to enlighten the
men employed in it and deal with them in a generous
spirit-such, in the opinion of the Commissioners, is the
true national policy for governments to pursue in pro-
moting the development of our mineral resources.

The evidence that Ontatio possesses great mineral
wealth is abundant, and is constantly accumulating.
In the central and eastern counties are magnetic and
hematitic iron ores, gold, galena, plumbago, arsenic,
mica, fibrous sepentine, apatite, granite, marble and
freestone. In the Sudbury district copper and nickel
mines are being worked on a large scale. In the town-
ship of Denison rich specimens of gold-bearing quartz
and extensive deposits of copper and nickel are found.
Along the north shore of Lake Huron, from the mouth
of the French river to Sault Ste. Marie, gold and silver-
bearing veins, iron, copper, galena and immense quar-
ries of marble have been discovered. North of the
height of land and extending towards James Bay pros-
pectors report a promising mineral region. North of Lake
Superior locations of gold, silver, copper, iron, galena,
plumbago and' zinc ores have been taken up, besides
which there are inexhaustible supplies of granite, marble,
serpentine and sandstone. West of Port Arthur is a
silver district which, judging from the explorations
already made, promises to be an argentiferous region of
great richness. Beyond this district, to the northwest,
are found veins of gold-bearing quartz and extensive
ranges of magnetic iron ore, while to the southwest is
believed to be a continuation of the Vermillion iron
range of northern Minnesota. The partial examination
already made inspires the hope that here will in time be
developed an iron region of great value. Upon Sultana
island and other islands in the Lake-of-the-Woods, and
in the region adjacent to that lake, gold-bearing veins of
good promise have been discovered, and now that the
question of title has been settled an early development of
some of the properties may be looked for. But know-
ledge of the extent of our resources is necessarily imper-
fect. The area of the Province is vast, many districts
have not been prspected at all, and therefore it may be
reasonably presumed that only an inconsiderable portion
of our mineral wealth is yet known to us.

But notwithstanding the extent and variety of our
mineral resources, the statistics and tables presented in
Section iii show conclusively that in Ontario as well as
elsewhere in the Dominion the mining industry is mak-
ing slow progress. The value of the m-etallic and non-
metallic mineral products of Canada for 1887 was $ii,-
896,793, whereas the value of the same class of products
in the United States in that year was $542,284,225, be-
ing nearly four times greater in the latter than in the
former country per head of population.*

The United States is the principal customer of Canada
for products of the mine, the value of our exports to that
country for the seven fiscal years z88î to 1887 being
$18,567,710, while to all the rest of the world it was
only $4,828,313. The value of the mineral exports of
Ontario alone to the United States for the twenty fiscal
years 1869 to 1888 was $14,329,330, and to all the rest
of the world it was $3,342,894. These figures present

*The table of the Canadian Geological Survey includes in the list
of mineral products such articles as brick, charcoal, coke, fertilisers,
glass and glassware, iron, iron ore, pottery waie, sewer pipe and
tle, steel, sulphuric acid, terra cotta and tile, but as these are not
embraced in the United States table their value is struck out of the
Canadian total so that a fair comparison may be made. The statis-
tics of 1888 show that the value of the metallic and non-metallic
mineral products of Canada in that year was $12,048,421, and of the
United States $584,55o,676, being for the former country $151,628
and for the latter $42,266,451 more than the value of their respective
products in z887. See Appendix N.

in a strikîng light the natural commercial affinity which
exists between the two great Anglo-Saxon divisions of
the continent, and open a field of speculative enquiry as
ta what might have been the volume of the business if
trade restrictions had not clogged its movement. The
great store of ores and structural materials possessed by
Canada and the transportation facilities by land and
water for placing them upon the markets of the United
States could not fail ta build up a trade of immense
extent in mine and quarry products but for the duties
which have served in a more or less perfect degree the
purpose of preventing commercial intercourse.

Everywhere among mcn interested in mining opera-
tions, with the exception of those engaged in producing
and refining petroleum, the Commissioners have met
with expressions of an earnest desire ta see the American
markets opened ta the admission of Canadian minerals
free of duty upon terms equally fair ta both countries.
The amount of iron ore exported from Canada for the
fiscal year 1888 was 13,544 tons, valued at $39,595, all
but ten tons of which was mined in Ontario and exported
to the United States. For the calendar year 1888 the
shipment of iron ore from the lake Superior mines of
Michigan, Wisconsin, and Minnesota ta lake Erie ports
amounted ta 5,023,279 long tons, or three hundred and
seventy-five times as much as the entire export from
Canada. This ore was worth $î5,ooo,ooo at the ports
of shipment ; about $6,ooo,ooo was earned by the lake
marine in its transportation ta lake Erie ports, and a
large but unknown amount by the railway companies
over whose lines it was carried ta furnaces at Pittsburg
and eleswhere. For the calendar year 1889 the total
output of the lake Superior mines was 7,292,754 tons,
showing an increase in ten years of 5,917,063 tons, or
430 per cent. Ontario undoubtedly possesses large
quantities of iron ore that might be delivered at all the
furnaces of Ohio, Pennsylvania and New York as cheaply
except for the duty as the ores of lake Superior, but her
mines are almost absolutely idle.

The increase in the world's production of iron from
î8oo ta 1888 has been nearly thirty-fold, it having grown
from 825,ooo tons in the former ta 23,194,500 tons in the
latter year. Of the product of 1888 Great Britain
furnished 34 per cent. and the United States 28 per cent.
The world's product of steel for the same year was
9,630,477 tons, and of this amount Great Britain fur-
nished 35 per cent. and the United States 30 per cent.
Yet in the vast movement of industrial forces connected
with the manufacture of iron and steel, over three-fifths
of which centres in Great Britain and the United States,
Canada has relatively an insignificant part, its total
amount of wrought and puddled iron in the calendar year
1887 being only 31,501 tons and of steel 7,326 tons,
while its make of pig iron in the fiscal year 1888-9 was
only 24,822 tons.

Our situation naturally suggests comparison between
ourselves and our neighbors, and when we observe the
rapid increase of mineral development in the United
States, the great stream iof capital flowing in upon the
mining districts of the north and south, and the transfor-
mation of regions but lately almost uninhabited into
scenes of industrial activity, the conclusion seems ta be
irresistible that if we could succeed in directing enter-
prise ta our own mineral districts results of like kind
would surely follow. More than one-half of the capital
now invested in the mines and mineral properties of this
Province is held by Americans, in spite of the repellent
conditions imposed by trade policies upon both sides, and
the extent ta which it might further be attracted may be
conceived by observing the growth of the industry in
neighboring States.

The numerous complaints heard by the Commission
respecting the mining laws of the province made a care-
ful enquiry into that subject necessary, and in addition
ta the information given and the suggestions offered
by many witnesses the mining laws and regulations of
the principal countries of the world have been examined
and digests of them prepared, so that our own laws
might be considered in the light of a wide experience.
It does not appear ta your Commissioners, however, that
very radical changes are demanded. The provisions of
the Act which relate ta "nmining claims " are found by
experience ta be unsuited ta the occurrence of minerals
in this province, where no alluvial deposits of minerals
are known ta exist, and it does not appear that any pro-
perties are being secured under them. It is only in the
provisions which relate ta " mining locations " that
changes in the law are felt ta be desirable.

The custom of terming a mining location a mine is
itself misleading and mischievous, and unfortunately the
terms are synonymous as defined by the Act. Mining
men and capitalists have not infrequently met with
disappointment in this province by being brought ta see
a "mine" which has turned out ta be only an un-
developed location, and ta prevent the recurrence of
such mistakes it is desirable that the term s:ould be
clearly and accurately defined.

The prospector and the exploIer have special claims
for consideration at the hands of the Government, for
without their services many years may elapse before the
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mineral riches of the country are made known. They
should have easy access to sources of information ;
geological and topographical maps of the territory they
propose to examine should be placed in their hands if
available ; records of every transaction in mining loca-
tions should be open to their inspection, and they should
be permitted to file and prove claims at the local agencies.
The right of staking out claims might also be conceded
in unsurveyed districts, under proper regulations. But
in all cases it is desirable that proof of discovery of a
mineral vein or deposit within the limits of the location
applied for shonld be furnished before a claim is filed.

The extent and number of locations which one person
or company may claim or hold cannot easily be regulated
in practice, and while in all cases the tenure of mineral
lands should be subject to working conditions, it does
not seem to your Commissioners that a wise or useful
purpose can be served by a provision the effect of which
would be to bar the profitable investnent of capital.
One strong company, if not hindered by a too narrow
area, may employ more men and raise more minerals
than half a dozen weaker concerns. But prospectors,
explorers and miners deserve to he encouraged in the
acquisition of locations of small area, and if their con-
veniences are better suited with the privilege of buying
forty or even twenty acres instead of the present mini-
mum of eighty acres, subject to working conditions, the
country stands to gain rather than to lose by the sale of
the smaller area.

The Commissioners have been impressed with the
danger which threatens one of the chief sources of
revenue possessed by the Province in prospecting for
minerals. They were struck with the appearancc of
many scenes of desolation where forest fires had swept
over wide districts, leaving blackened tree trunks and
fire-scorched wastes in the place of hills and valleys once
covered with valuable timber. The loss to the Province
from this cause has reached many millions of dollars
within the last thirty years, and constant danger of
further disaster attends the business of prospecting for
minerals in forest regions. Moss and leaves often con-
ceal mineral veins, and in addition to the danger arising
from carelessness there is reason to believe that unscrup-
ulous persons sometimes set out fires and burn valuable
tracts of timber-land merely to facilitate their own work
of search for minerals ; and still oftener fires are started
by the carelessness and even recklessness of sportsmen,
tourists, missionaries, surveyors and others. This new
danger to our forest wealth is one which may well engage
the attention of the Government and the Legislature, and
perhaps there is no simpler plan of keeping a check upon
prospectors and explorers than to require each one to
take out a license at the nearest land office, upon pay-
ment of a nominal fee, granting him permission to search
for minerals within a district of defined boundaries.

The Act contains no provision for the health and
safety of miners, and although no law can ensure work-
men against the occurrence of accidents or the effects of
foul air, it is none the less necessary that every possible
precaution for their health and safety should be taken.
Neither is there any provision for the recovery of claims
against employers, such as is found in the mining Laws
of many other countries, but it may be that the general
statutes afford sufficient facilities to mine-workers in the
collection of wages without special provision being made
to suit their particular circumstances.

The mining industry may be carried on in a country,
as it is in many sections of countries, without the smelt-
ing of metallic ores being undertaken. Great Britain
imports large quantities of iron ores for her furnaces from
Spain, Elba, Sweden and elsewhere, and almost the
whole of the iron ores raised in the mines of the lake
Superior ranges are shipped to furnaces in Chicago,
Detroit, Cleveland, Pittsburg and other centres of iron-
making in the United States. This practice has the
advantage of enabling iron masters to make mixtures of
ores suitable for free smelting, as well as to produce the
various grades of iron required by the manufacturers.
But wherever the conditions are favorable, mining and
smelting may be carried on most advantageously as the
complements of each other. If sufficient supplies of fuel,
flux and a suitable quality of ore are fotund close together
the best location for a furnace is at the mine, especially if
there are facilities for shipping the product to market. It
is unquestionably in a country's interest not only to smelt
its own ores, but to refine and manufacture the metalst
providing always that the various.operations can be'
carried on economically and without taxing other inter-
ests indefinitely for their maintenance.

The history of the iron industry inGreat Britain proves
conclusively that its growth and prosperity have depended
upon a knowledge of methods and processes. Towards
the middle of the last century, before mineral fuel began
to be used in blast furnaces, the total yearly make of pig
iron in that country did not equal the production of one
furnace of medium capacity at the present day. The
industry was threatened with extinction, from which it
was saved by the genius of Abraham Darby, who discov-
ered the means of using bituminous coal as furnace fuel
by converting it into coke. He worked out the problem

in the sweat of a sleepless brain, and the narrative of his
achievement is one of the most touching in the long story
of the triumphs of man over matter. Darby's discovery
was the beginning of Britain's career as the chief iron
producing and iron manufacturing country of the world,
and she owes that position to the service of processes and
appliances begotten by the ingenuity of her-sons. The
cylindrical bellows of Smeaton, the steam-engine of Watt,
the pudding process and the puddle rolls of Cort, the hot
blast of Neilson, the steam hammer of Nasmyth, the
various processes of Huntsman, Heath, Bessemer,
Mushet, Siemens and others for the conversion of iron
into steel, the utilisation of furnace gases and the improv-
ements in furnace construction, mark every step in the
progressive stages of the industry along its wonderful
course. And it is mainly upon a knowledge of processes
and skill in the use of them, conjoined with capital and
prudent enterprise, that we must rely if a prosperous and
stable iron industry is ever to be established in this
country. We may begin with the b st appliances, and
with skill and capital we can start upon even terms with
the iron men of the United States and Great Britain. But
we should begin right-with experienced management,
the best working plant, a sufficiency of capital, and not
unmindful of the wants of the home market or our trade
relations with other countries. The industry is of first
class importance, and every proper means should be
taken to secure its establishment in Ontario.

The course which a wise policy would naturally sug-
gest is, to begin with whatever branch of the industry
promises to give the largest profits and surest results.
We have neither anthracite nor bituminous coal, and if
one or other of these fuels were used it would require to
be hauled long distances at a charge for freight dependent
on our ability to furnish return cargoes. Besides, the
margin of profit on coke and anthracite iron is never large,
and the price is subject to frequent fluctuations as a
consequence of the great capacity of British and American
furnaces to produce supplies. With charcoal iron the
case is different. The supply is limited, the demand is
usually constant, superior quality causes it to be indis-
pensable for certain purposes, and where ore, fuel and
flux are found in proximity the margin of profit may
be regarded as fairly liberal. From data presented in
Section v, some of which have been furnished by metal-
lurgists and others by iron masters or the managers of
furnaces, it appears that the cost of producing charcoal
iron in Ontario would be about $13-6o per long ton, the
figures of ten estimates ranging from $9.o8 for a hot
blast furnace of 60 tons daily capacity to $i8.5o for one
of five tons capacity. There is no charcoal iron made in
Ontario however, and all that is required for the manuf-
acture of malleable castings is imported from the United
States at a cost ranging from $26 to $38 per long ton
according to quality-freight and duty paid. These prices
ought to be considered as affording a liberal margin of
profit on the cost of production, especially when the
statement is made upon expert authority that a furnace
of 9,ooo tons yearly capacity would earn ten per cent. on
a capital of $200,ooo at a profit of $2.25 per ton of pig
iron produced. Furnaces located at favorable points
should be able to supply the home market with all the
charcoal iron it wants, and, besides, keep out much of
the poorer coke iron imported from other countries. The
iron masters might even hope to make sales at good
prices in the British and American markets, notwithst-
anding the freight charges on shipments to the one and
the high duties which guard entrance to the other.

The most promising mineral works in the Province at
present are the mining and smelting of copper and nickel
ores in the vicinity of Sudbury. The Canadian Copper
company began operations there in the latter part of
1886 and shafts were sunk on three separate locations,
one of which had reached a depth of over 500 feet at the
close of 1889. The ore body is proven to be very extens-
ive, and large quantities have been raised at each of the
mines. One water-jacketed furnace was set up by this
company in 1888 and a second in 1889. Each bas a
capacity of smelttng 120 tons of roasted ore per day,
producing a matte which carries about 13 per cent. of
nickel and 18 per cent. of copper. Computed upon the
basis of work in 1889, the annual yield will average 500
tons of refined nicked and 7oo tons of refined copper per
furnace, and for nicked alone this represents a market
value of $5oo,ooo. During 1889 mining operations were
commenced in the same district by the Dominion Mineral
company of Montreal and Vivian & Co. of Swansea,
Wales, the latter being owners of the largest copper
smelting and refining works in the would. It is understood
that furnaces are being erected by these companies at
their respective mines, and that smelting operations will
begin at an early day.

The experiments recently carried on in England and
Scotland with alloys of nickel and steel, to which refer-
ence is made in section v, cause great interest to be
attached to Ontario's deposits of nickeliferous ores. If
the results already obtained are verified by further tests,
and if the claims made for the alloys are fully borne out
by practical application in the metallic arts, the impor-

tance of the inventions to this Province can hardly be

over-estimated. The ranges already discovered in the
region north of Georgian Bay are more extensive than
any which have been found elsewhere, and only a small
portion of the formation carrying nickel and copper ores
has yet been explored. It does not appear .unlikely,
indeed, that in spite of its unattractive aspect this may
prove to be che most valuable portion of territory in the
whole of Ontario, and your Commissioners venture to
recommend to your Government the importance of care-
fully investigating its resources and encouraging by every
legitimate means their development. The construction
of new railway lines may be found necessary for opening
new locations; and possibly a practicable scheme can be
devised whereby not only the smelting of ores may be
carried on upon a large scale, but also that the matte
may be refined in the country instead of shipping it to
distant places, and that our rich magnetic ores may be
utilized in the manufacture of nickel steel.

In order that the mineral resources of the Province
may be successfully and economically developed it is
desirable that measures should be taken for the practical
and scientific training of all who may engage in the in-
dustry. Prospectors and explorers are found to be very
deficient in the kind of information which would enable
them to prosecute their arduous labors to the best ad-
vantage, and your Commissioners recommend for that
purpose the adoption of a scheme such as has been tried
with gratifying results in the colony of New Zealand, and
fully explained in Appendix L. But for the education of
mining engineers and metallurgists a thorough system of
instruction is called for, which can only be provided by
establishing a School of Mines or enlarging the course of
studies at the School of Practical Science in connection
with the Provincial University. It is the opinion of
your Commissioners that if the duty of providing instruc-
tion of this character devolves upon the Government the
obvious plan is to take advantage of the means which
are available in the University courses of study, and to
make such additions of instructors and appliances as may
be necessary for a thorough equipment. And for econo-
mic and educational purposes of the first importance your
Commissioners further recommend the establishing of a
bureau of mines for the purpose of making a complete
geological survey of the Province, and a museum of
geology and mineralogy to represent its rock formations,
minerals and metallurgical products, together with an
efficient plan for the collection of yearly statistics of the
mining and metallurgical industries of the Province, as
indicated in Section vi. of their report herewith respect-
fully submitted for Your Honor's consideration.

Signed John Charlton, Chairman ; Robert Bell,
William Coe, Wm. Hamilton Merritt, Archibald Blue,
Secretary.

Toronto, April, 1890.

Note on the occurrence of Native Copper in the
Animikie rocks of Thunder Bay.

By Andrew C. Lawson, Ottawa, Ont.

Among the rock formations of lake Superior, the
Keweenawan or Nipigon series has long been recognized
as strongly characterized and differentiated from older
and newer rocks, by the occurrence of deposits of native
copper. So distinctive have these features appeared that
a common synonym for the series is "The copper-bearing
rocks." No occurrence of native copper in the Animikie
rocks has, so far as the author is aware, been recorded.
Any facts therefore, which indicate that native copper is
not peculiar to the Keweenawan series, but occurs under
somewhat analogous conditions in association with the
Animikie rocks, which underlie it, will be received with
interest both by geologists and miners familiar with Lake
Superior. Such facts have come under the notice of the
writer during the past season. and it is here proposed to
give a brief account of them since it will be some consid-
erable time before a systematic report of the geology of
the region can be published.

Field occurrence :-Along the west side of S. W.
Sec. 8. Con. VI. in the township of Blake, District of
Thunder Bay, runs a north and south trending ridge
which presents an abrupt escarpment about two hundred
feet high facing the east. To the west of the brink of the
escarpment the surface slopes gradually to the old Pigeon
River road. The section exposed in the face of the
escarpment is very characteristic of all the numerous
similar escarpments of this portion of the country and
consists of about 150 ft. of nearly fiat lying black shales
and thin gray siliceous beds of the Animikie series,
capped by about 50 ft. of vertically columnar diabase
trap. Near the south end of the quarter section, there is
an indentation or bay in the face of the escarpment afford-
ing a steep slope whereby it may be ascended from the
valley to the east. At the foot of this slope some Indian
prospectors found some pieces of amygdaloidal trap carry-
îng native copper, which were brought to my notice at
Port Arthur by Mr. C. Johnson, who had become inter-
ested in the find. In company with Mr. Johnson and his
Indian guide I visited the ground last October, and
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found extending up the surface of this slope a dyke-like the most part are not apparent. Some of the rounded It is a well known fact that an ore carrying sulphur in

ridge of cupriferous amygdaloid. The surface had not clastic grains of feldspar show feeble traces of secondary * material quantity, cools the hearth of the furnace, prob-
been stripped, but was covered with soil, forest loam, growth. ably by dissociation of calcite sulphate, and " buckshot

brush, tree roots and moss. There were, however, four Proportion of Copper.-A few specimens of the rock results, while the hearth is " built up.
or five outcrops along the ridge from the bottom of the were collected with the view of ascertaining its average The fuel used is anthracite, with as much coke (usually
slope up to an elevation of oo ft. These lay in a line value as a copper ore. Four of these have been sub- from 20 to 30 per cent. of the fuel charge as the price of

which, by the compass, had a bearing of N. E. and S. mitted to Mr. F. L. Sperry, chemist to the Canadian coke will permit.

W., which is the strike of the deposit provided it be a Copper Co., at Sudbury, who has very kindly analyzed Dolomite of very uniform composition is used as a flux,
vertical attitude ; but this question cannot be determined them. These specimens taken from different parts of for the reason that no calcite of good quality is available.

till farther stripping and exploring has been done. If the the outcrop at an elevation of 64 feet above the foot of About 1. 8 tons of ore are required to the ton of iron,

deposit has a dip or lode, the true strike, which is of the slope, and one from the lowest outcrop gave the and o-8 ton of stone is added to form a cinder of approx-
importance as a guide to further exploration, would have following percentages of copper :- imately 35 SiO 2, 12 A 20,, 33 CaO and CaS, and 20

some other direction than N. E. and S. W. The out- Sample No. T, 64 feet level..........- 1.32% Ccpper. MgO.

crops show very clearly a width of at least 15 to 20 ft., " No. 2, lowest outcrop .......... 0.27% As an instance of satisfactory work may be cited the

though nowhere is the contact with the country rock " No. 3, 64 feet level............ .2.88% record of furnace No. 3 for nine consecutive months, dur-
exposed. The trap has a much more pronounced amy- No. 4, i ............. 357% ing which time 18,422 tons of iron were made, being an

gdaloidal structure at the base of the slope than higher Besides this occurrence the writer was also shown other average of 472.36 tons weekly, on a fuel consumption of

up, but does not carry so much visible copper. The specimens of amygdaloidal trap carrying native copper, 1. 19 tons to the ton of iron. The best week's output was

whole appearence is that of a dyke fdlling a fissure in the which were said to come from the township of Crooks ; 531 tons, made with i 'o5 tons of fuel per ton of iron.

Animikie strata. Whether the amygdaloidal trap cuts the but although the locality was carefully examined the This furnace was filled and blown in as follows : Three

diabase trap cap which rests on the shales, cannot at deposit could not be found as the services of the guide stands of oak wood were put above the tuyeres, and the

present be determined. It probably does not. who knew its whereabouts could not be secured. Later hearth was packed full of light dry pine, saturated with

There are, however, some circumstances which, in in the season Mr. Hille, mining engineer of Iort oil. On top of the wood was put, as a blank, 26 tons of

view of the meagreness of the exposures, render other Arthur, secured the necessary guide and proceeded to the coke, with about 2 tons of good gray furnace-cinder to

explanations possible, and the conclusion that the forma- place where these specimens were taken, and he has flux the ash of the coke and wood. Ore-charges were

tion is a dyke can only be held tentatively. These are since informed the writer that he succeeded in locating then commeTnced with 2,000 pounds fuel (34 anthracite

(i) that at a level of ioo ft. up the slope there is a small a dyke-like formation of amygdaloidal trap carrying and ,/ coke), 1,300 pounds ore, and stone calculated to

outcrop of a fine-grained, brownish red sandstone such copper in sec. 4, con. II of Crooks. But enough has form a slag of 39 per cent. SiO,,. The burden was in-

as is common in the Keweenawan series. but which has been advanced to show that the Anmikie rocks of creased 200 pounds every six charges, until the stack was

nowhere been observed by the writer in the Animikie ; Thunder Bay are worth careful prospecting for copper. full, after which the fuel-charge was 663 per cent.

(2) dykes do not usually present a highly vesicular or anthracite and 33Y3 per cent. coke. The furnace was

amygdaloidal structure which is rather the characteristic Peculiar Working of a Blast-Furnace., lighted at the tapping-hole and tuyeres. The wood

of surface flows ; (3) the supposed dykes are much more By N. G. Wittman, Birdsboro, Pa burned well, and as soon as bright coke appeared at the

vesicular and the vesicules are larger at the foot of the • tuyeres the blast was put on, and everything went off

sloping line of outcrop than at the top, which is con- The working of blast-furnaces is always of interest to smoothly. The volume of blast was increased so that in

trary to what we would expect with reference to the many members of the Institute, for which reason I present ten days the maximum was attained. This furnace con-
formation of vesicules in any molten mass of rock, the an account of the working of the furnaces of the E. and tinued in blast over three years ; had all sorts of mishaps,
mass being usually more vesicular toward the top where G. Brooke Iron Company, of which I have had charge due to break-downs in machinery, which necessitated

the pressure is less. The other possible explanations, for the past four years. Although there are no phenom- long stoppages without preparation ; yet always worked
none of which are supported by any direct field evidence, enal runs to record, there have been long periods of satis- without trouble, and, for the greater part of the time,
are (i) that the supposed dyke may be a small piece factory work, and also periods -altogether too long-when with very satisfactory economy in fuel. It will be
which has been let down within the Animikie by fault- one of our furnaces has behaved in a way wbich may be remembered that the lines of this furnace are by no
ing from the Nipigon, which may be supposed to have described as "nagging." All the conditions were appar- means modern.
once covered the Animikie here as it does elsewhere ; ently normal, but only a very light burden could be Furnace No. 2 was blown in, as nearly as possible, in
or (2) it may be the infilling of a fissure in the Animikie exactly the same way, and went off equally well; but

may infihlin~ the Animikie carried, which of course resulted in a high fuel consump- tewr o h is iemnh ftebatwihi
formation from above by a surface flow of vesicular lava tion to the ton of iron, as well as increased cost of labor. the work for the first nme months of the blast-which is
which brought down 'with it portions of the Nipigon The two active furnaces os of this company have the the present one-was vastly diffprent.
sandstone ; or (3), least likely of all, it may be a small following dimensions and equipment stok The general features of the process were normal; the
outlying patch of the Nipigon resting on the surface of a No. 2. N. dstock settled evenly all around ; tuyeres bright ; gas good
pre-existing slope of the Animikie. No. 2. NO. 3. and plentiful ; cinder hot and of proper basicity ; but

A little exploration and mining would soon set at rest Feet. Feet. there was no indication that a heavier burden could be
these questions as to the precise nature of the formation. Height ......-. ....... 55 60 carried. The dharge at the time of blowing-in was : fuel,
We have this fact at least, that it is a rock of the same Diameter at Bosh............ 15 i6 2,ooo pounds ; ore, 2,600 pounds ; stone, 1,240 pounds.
facies as the amygdaloids of the Keweenawan or Nipigon " hear2th..........8 73 After a few days an attempt was made to add more
similarly charged with copper, well within the Animikie " stock-line........ io 934 burden, although the iron was only an ordinary gray-
slates and apparently cutting them. In this respect the Height of bosh ... .......... 23 23 forge ; but after the additional ore-6o pounds-came to
formation differs from the amygdaloides of the Keewee- c tuyeres ............ .534 5 work, the iron was closer in grain, and evidence was
nawan, which are interbedded and contemporaneous Diameter of bell ............ 7 6 soon given that the furnace was overburdened. The only
with the other rocks of that age, while the formation Front ...................... closed open abnormal feature was low pressure of blast, the gauge
here discussed is apparently of later age than the An Both furnaces are blown with I. P. Morris condensing registering only 434 pounds per square inch for two or
imikie, and may very probably be of Keweenawan age, engines, similar in all respects save one, the engine of No. three weeks alter blowing-in, and gradually rising to 534
though associated with Animikie rocks. 2 having a steam cylinder of 45 inches diameter, while pounds, where it remained for about three months. The

Character of the Rock.-The rock in which the copper that of No. 3 is 50 inches. In both the diameter of the usual pressure wiLh Y anthracite and 3< coke (the fuel-
occurs is a fine textured purplish-brown trap strongly air cylinder is 9o inches, and the stroke 84 inches. mixture then in use) is 7 to 8 pounds, and the low

amygdaloidal in some portions and only feebly so in In both cases the stock is raised by an air-hoist. pressure indicated the possibility of working up the
others. The least amygdaloidal portions when examined In No. 2 the blast is heated by three Durham stoves of center, or ' ring-scaffolding." To ascertain whether
in thin section prove to be typical diabase. Slender 28 pipes each, the pipes being 14 feet high and 8 inches this was the case, and at the same time endeavor to
idiomorphic plagioclase crystals lie embedded in allotrio- inside diameter. No. 3 bas two Kent ovens, 40 pipes in correct it, a fuel-blank of 20 tons was charged, with
morphic masses of purplish to yellowish gray augite and each, 14 feet high by 7 inches inside diameter. scrap enough to keep the iron from becoming too gray.
in yellowish green masses of chlorite which is doubtless The ore mixture, which is practicrlly the saine for both When this had been m the furnace about ten hours,
the result of the alteration of the augite. Yellowish furnaces, consists of 75 per cent. magnetites and 25 per the speed of the engine was reduced three revolutions, so
brown iron oxide partly opaque and partly translucent cent. Lake Superior or foreign hematites. that there might be a tendency of the blast to work up
occurs in profusely scattered grains. About 40 per cent. of the magnetic ore is similar in the walls and loosen any matter which adhered to them,

The more amygdaloidal portions show in thin sections character to that of Cornwall, except that it carries a vari- and get it into the hearth about the time the extra fuel
a finer textnre but an equally strongly pronounced able amount of free calcite, ranging from nothing to 8 per reached there. The presence of the blank in the melting.
ophitic structure. Augite is not so abundant and cent. The sulphur in it is also very inconstant, the ex- zone was manifested by the cinder in about twenty hours
plagioclase is the dominant mineral. A portion of the treme range beig from i to 4/ per cent., probably an after it was charged at the tunnel-head, and after 6o
base appears to be glass, being colourless and isotrophic ; average of about 234 per cent. There appears to be no charges or rounds had been put in on top of it (the
and the augite is probably represented in part by the definite relation between the percentage of free calcite volume of which would occupy the space between the
glass and in part by certain decomposition products and sulphur, the latter being in the form of pyrites, ag- stock-hne and bosh), showîng that the meltng-zone was
nterstitial between the feldspars. Magnetite and brown glomerated with the ore, while the former occurs in in the region of the bosh, and that no considerable accu-

iron oxide are generally distributed. The crystals of loose pieces, varying in size from grains of sand to mulations were on the walls. The working of the

plagioclase are arranged tangentially to the periphery if masses weighing several pounds. furnace was not at all improved by the blank, or changed
the amygdaloidal cavities. The latter are filled with The general gangue of the ore is hornblende, with in any way that was perceptible. During the timeïrom
calcite or dolomite and a brightly polarizing fibrous or which the calcite is sometimes associated intimately, as it blowwg-a, November, 1888, to March, 1889, the best
laniellar mineral doubtless a zeolite. In the thin section seldom is with the ore. week's work was 445 tons of iron of 1-3 tons of fuel per

Ob examined no copper was detected, but microscopically it This ore is the only one used which is inherently ton of iron, and the average production for five consecu-
may be seen scattered through the rock in small grains troublesome to work. tive weeks was 431 tons, requiming L-3 tons of fuel per ton
which do not appear to fill up the round vesicles, but to The points of difficulty are, that the calcite being vari- of iron. The pressure still continued low. After some
be more irregular in shape. able, it is impossible to flux it with any degree of certainty time it was discovered that the collars connecting the

The brown red sandstone above referred to is very as to the composition of the cinder, and that a large por- pipes in the mains in the hot-blast stoves had "raised "
fine textured and could not be identified as a sandstone tion of the sulphur is oxidized to sulphuric acid, and in all the ovens, and that several of then were split, so
with certainty in the field. In this section it is seen to combines with the l e, forming calcic sulphate or gyp-i that it became necessary to give them a thorough over-
consist of an aggregate of rounded, pear-shaped and sum so that it i on practicable to reduce the sulphur hauling, which occupied the greater portion of three
angular grains of fedspar, pyroxene, chlorite and quartz, about one-half by roasting. weeks. While these repairs were beng made two ovens
ail the grains having a coating of iron oxide. A good The ore disintegrates very rapidly, and there aie sev- were used, and the volume of blast had to be diminished
deal of the secondary matrix appears to be feldspar, pro- eral soft veins in the mine, so that a considerable portion in order to keep up ils temperature. It may be men-
bably albite and orthoclase, and it is full of slender of iti fin like sand. tioned here, as a tale of misfortune, that when une oven
colourless needle-like microlites. Twinning lamellæ of ' S e was off, and about twelve hours before it could be ready
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conductor, which passed over one of the ovens, became
disconnected at a joint, and the water poured on the
roof of the oven and found its way between two plates,
which had warped somewhat, in a sufficient quantity to
crack a piece out of one of the pipes. The piece was
large enough to cause the hot-blast valve to drop, and,
the furnace being full of cinder at the time, the belly-
pipes, all filled. This necessitated a stop of about four
hours to clean them out, after which we were obliged to
run twelve hours with one oven of twenty-eight pipes and
a blast-temperature of 6oo'. Finally, the ovens were all
in good shape again, and some improvement was noted
in the working over that immediately preceding the time
when repairs were commenced, but not nearly so much as
I had hoped for. The pressure had gradually risen to 7
pounds, but the fuel-consumption per ton of iron remain-
ed high, and it was not long until the production fell off
to less than before repairs were made, and the fuel rose to
stili higher figures. The pressure remained at 7 to 7>4
pounds per square inch.

During the months of July and August the results were
most discouraging. Thc average production for five weeks
during that time was 361-8 tons, each requiring i.5o8
tons, of fuel. The worst week's work was: iron, 356
tons ; fuel-rate, 1.6 tons.

The only abnormal feature apparent was that, during
casting, the cinder would run out very hot and fluid,
separating perfectly from the iron, until about one-third
of it had run ; then a mass of "buckshot" would follow,
often choking under the skimmer, and causing iron to
run out into the cinder-runners. This was followed by
about an equal amount of hot, fluid cinder entirely free
from buckshot. At some casts no buckshot was made,
but when it did appear it was almost invariably in the
way stated. This was a very unusual thing. In our
previous experience with buckshot it had made its
appearance with cinder visibly cold, the hearth would
soon build up, and iron would be thrown out of the
cinder-notch during flushing. In this instance, however,
the cinder which preceded and followed the buckshot
was hot and fluid, the hearth did not build up, and no
iron was thrown out of the cinder-notch. The appearance
of the cinder was unusually good. It is our practice to
ladle out a sample of each flush of cinder while it is
running, and pour it into a scorifying-mould, so that
buttons from the various flushes can be compared. At
this time there was scarcely any difference noticeable
between flushes. One sample would represent the entire
day's work ; yet at some casts two or three tons of
buckshot would run out and at others none. The top of
the furnace was as cool as could be expected with such a
light burden-about 6oo°, when the fillers were at work,
which would increase to 700' or 750° when they stopped
for an hour.

No gas-analyses were made, but the gas was clean and
good. No firing was at any time necessary under the
boilers, and the bleeder was seldom opened. The slides
on the gas-valves of the hot-blast chambers were seldom
moved. Everything seemed right, yet the results showed
that something was seriously wrong.

The coke strike occurred about the time we were most
troubled with buckshot, and it was necessary for several
days to increase the porportion of anthracite to 8734 per
cent. This resulted in less iron and more buckshot. I
mention the fact, as it will have a bearing later on.
During the first week in September a slight improvement
was noticed ; no change had been made in any particular,
and there was no reason to think that it was more than
a temporary relief, after which a relapse might at any
time be expected. The relapse, however, did not come.
There was no more buckshot, and the iron indicated that
more burdon could be carried. The iron, at the time
when the improved working commenced, was peculiar.
It was only a good gray-forge in grain, but there was an
appearance about it difficult to describe, though familiar
to those who grade iron by its fracture, which indicated
that it was very much grayer than the grain would lead
one to suppose. Burden was added in 40-pound lots,
with stone in suitable quantity, and when it came to
work, evidence was still given that a little more could be
carried. This was done in 4o-pound lots at first, and 8o-
pound after there seemed less danger of overdoing the
matter, untilSoo pounds more ore was carried by 2000
pounds of fuel than had been possible during the summer.
The peiod of transition from light burden to heavy accu-
pied about three weeks, during which time the iron only
varied in grain from very gray-forge to close gray-forge.
The volume of blast, measured by piston-displacement,
was steadily maintained, and the production increased
for the five weeks ending with October to an average of
464.6 tons of iron, made with 1.206 tons of fuel per ton
of iron. The best week was 507 tons of iron, made on
1r.8 tons fuel-rate. On October ist, when the price of
coke advanced, the proportion in the mixture was reduced
to 20 per cent. with which the best work was done. It
was further reduced to 1234 per cent., which had caused
much trouble during the summer ; but at this time it had
no such effect, and 488 tons of iron were made in a week
with 1.2 tons of fuel. After running two weeks, however,
it was deemed advisable to return to 20 per cent. of coke,
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the production having dropped to 453 tons; and now th 1
production averages 69 tons daily, and the fuel is fairly É
constant at 1.2 tons per ton of iron. During the summer, c
when the results were most distressing, the process ap- a
peared singularly uniform, and no evidence of scaffolding n
could be detected. Now there is no uniformity whatever; 1
the stock slips sometimes from 4 to 6 feet at flushing ;c
the cinder varies from bluishwhite with stony fracture to E
black with vitreous fracture, yet is always hot and fluid. t
The iron varies from foundry to mottled between casts ; t
and the cinder is but a poor guide, as the gray cinder t
sometimes makes close iron, and the dark glassy cinder g
does not always make hard iron. There is much more 2
evidence of scaffolding now than there was during the i
summer, but the cost-sheet has a much healthier look.

It is likely that, apart from atmospheric conditions, 1
the ordinary causes which affect irregularities of working i
are : arching of the stock, thereby forming a temporary
scaffold ; dropping of unprepared stock, which has been 1
adhering to the walls as a fixed scaffold; and filtration of
fine ore through the coarse stock, reaching the heaith in 1
the state of ore and desiliconizing the iron, thereby 1
lowering its grade.

I was unable to detect any form of scaffolding, and as
the proportion of fine ore in the mixture has not changed,
it is not likely that it influenced the process. When a
furnace does not work economically, it is customary to
say there is a scaffold; but it has seemed to me that this
term is often applied to express an abnormal condition,
the cause of which is obscure. Scaffolds, in order to
exercise a material influence on the process, must occupy
considerable space ; and, although our means of esti-
mating the working capacity of a furnace between the
stock-line and the melting-zone are very crude, it is at
least possible to ascertain whether there is a very con-
siderable contraction in the cubic capacity contained
between'the stock-line and bosh or not.

In furnace No. 2, large fuel-blanks have been dis-
charged, from time to time, when it seemed desirable for
any reason to do so ; and after 58 to 64 ore-charges were
on top of the fuel, its presence became apparent in the
melting-zone. There has been no variation observed in
this respect a? any time during the blast. At one time,
during a former, blast, when the furnace was working
badly, a fuel-blank would work after 27 to 30.charges
were on top of it. It was not difficult to determine then
that the melting-zone was high, and that a scaffold
existed.

It has been my practice to maintain a uniform volume
of blast, measured by piston-displacement, under all
circumstances, and to distribute the current according to
the manner in which the stock settles on top. If the
settling is even, tuyeres of equal area are used all around.
If there is a marked tendency to settle faster on one side
than another for a few days, nozzles are put in the
tuyereu under the low side, and the blast, flowing in the
direction of least resistance, naturally goes in greater
volume through the large tuyeres, and cause the furnace
to work faster on the side which was high. In this way
incipient scaffolds are moved, and dangerous ones are
not likely to form suddenly.

The practice of reducing the speed of the engine
whenever the cinder becomes sharp I have always re-
garded as likely to form scaffolds on account of alter-
nately raising and lowering the melting-zone, and, as I
could never see how heat could be generated by dimin-
ishing tbe rate of combustion, I have avoided it.

The working of the furnace in question has been a
mystery to me, and this account of it has been written in
the hope that it may meet the notice of some among the
members of the Institute who have had similar experi-
ence, and, more fortunate than I, have ascertained the
cause. It is not usual to proclaim one's poor work in
all its details and confess ignorance of its cause ; but if
one cannot get light without opening the windows, they
had better be opened, though other people may thus be
enabled to look in.

The Royal Mining School of Frieberg.

Of the numerous mining schools of Europe, probably
the Royal Saxon "Bergakademie" of Frieberg has trained
the largest number of successful miners and metallurgists,
and the title of M.E. of that school is a guarantee of ex-
cellence, and serves as a recommendation of the greatest
value. The reason of this is obvious when we know that
the system of instruction carried on here is a thoroughly
practical one, so that the students are brought into actual
contact with the operations on a large scale. The object
of this time-honored institution is to give a complete
scientific education, both of a theoretical and practical
character, to young men intended for metallurgists or
mining engineers. Admission to tla school for Saxons
and Germans is made dependent on having passed the
Maturitats examination of a gymnasium or first class Real-
school, but foreigners are received without examination,
provided they bring certificates of competence from some
recognized scientific or educational institution, and this
liberality on the part of the Saxon Government has been

largely availed of by many distinguished English and
American metallurgists and mining engineers. Regular
courses of study are laid down, extending over four years
and difiering according as the pupil desires to follow the
nining or the metallurgical branch of the profession.
Higher mathematics, descriptive geometry, spherical trig-
onometry, physics, chemistry, mineralogy, geology and
mechanical drawing form the groundwork of the studies,
to which are added, in the second and succeeding years,
the special subjects of mining and metallurgy, and all
their allied branches of science, taught by lectures, labor-
atory practice, by working and surveying in the mines,
and by practical metallurgical instruction in the smelting
works of the Saxon state.

The collections of mineralogical and geological speci-
mens are most complete, and with the libraries and
museums of mining machinery are open to all the
students. of the school. Many of the professors have
been men of European fame-Werner, Plattner, and now
Richter and Weisbach, are names know to and honored
by all students of science. The lectures of Richter on
the blow-pipe are unique, and those of Prof. Weisbach
on mineralogy are most valuable. But the most impor-
tant respect in which Freiberg excels is the practical
experience which the students can gain in the operations
of smelting conducted on a large scale in the government
smelting works(theMiildnerhütte and thatat Halsbrucke)
as well as in those of mining by visiting the neighboring
mines belonging to the Saxon government. As these
mines now yield ore of only the poorest quality the
operations have to be conducted with great care, and
hence offer to the student of mining training of an excep-
tional character, while the number of metals present in
the ore (gold, silver, copper, lead, bismuth, arsenic and
antimony) and worked up at the smelting works afford a
no less valuable one to the student in many branches of
metallurgy. The cost of living in Freiberg, including
the fees payable to the academy, need not exceed £oo
per annum. The average number of students in training
for the last ten years: Saxons and Germans, 64 ; foreig-
ners, 58. Freiberg does not, however, afford practical
instruction in iron mining or smelting ; the mining school
specially adapted for the study of the metallurgy of iron,
is that of Leoben in Styria under its veteran head, Prof.
von Tunner.

The Invisible Costs in Quarrying.

Those unacquainted with the stone business are apt,
like novitiates in other lines, to underestimate the costs.
They see a body of stone accessible, and they know what
it will cost to extract a given number of square yards of
it. They also may know how ,much a given number of
men with a given number of gangs of saws may saw up
in a given time. If they base their costs on this, they
will see a profit where old quarrymen claim a loss. But
usually they seldom reckon on the "invisible costs"
which, like Banquo's ghost, will rise to confront them at
most inopportune moments.

In the first place novitiates seldom reckon on the loss
their quarry beds sustain. Every foot of stone taken
from a quarry represents an irretrievable loss to it. It
can never be replaced. and as time goes on acres and
acres of territory are denuded of their wealth, until
finally they are exhausted. The costs of quarrying it do
not represent this loss, which must be added, or the time
will come when the operations must cease, or the profits
of the business must provide means for the purchase and
opening of new territory.

Again, the young quarryman will start out with a full
complement of derricks, channeling machines, drills and
power plant, all new. But from this instant they begin
to wear, and the time rapidly approaches when the profits
of the business must guarantee a new outfit ; or else new
devices are invented that lead to the same result, or the
business must join the long list of the unprofitable.

Again, in placing the stone on the market, are a num-
ber of unforeseen adverse conditions. A piece of stone
worth hundreds of dollars will get broken, to be repro-
duced without p.ay. A favorite and prompt-paying cus-
tomer goes bankrupt (and this will occasionally happen
to the most conservative manager). Then are added
costs of delays, breakage and direlictions of railroad
companies, and the costs of their own agents, none of
which figure in the cost of extracting numberless yards of
stone in quarry.

Every penny of waste, every penny of cost, every cent
for repair down to the last drop of oil, will soon or late
rise up for liquidation. Yet they are invisible in the
estimate of cost for a given number of yards of quarry
production. And it will take nearly 20 per cent. added,
and it may take 33, to make the items of cost equal the
items of receipts where these various losses are considered.

When a young quarryman begins he rarely considers
these invisible but constant losses. He sees the older
men charging more than he figures he can take out a
given number of cubic yards for, and he concludes there
is a bonanza in it, and all he has to do is to get on the
market, even if at the loss of a few cents, which he con-



TRE CÂNÂDIAN MINING REVIE W.

ceives he can make out of these great "profits." He
finds out his mistake-he has learned the invisible costs,
but meantime he has forced the older men to reduce
theirs in order to retain the market they have already
earned. He has destroyed his own profits, and reduced
those of his competitors, and the result is the entire trade
is lowered in tone, capacity and profit.

On the other hand is the old quarryman who either
has, or conceives he has, a quarry so easy to work that
competition with him is fruitless, and who may from this
fact further improve his sales by reducing his prices.
Failing to pocket the profit that his good fortune assures
him, he strikes at the income of his neighbour. It is
notorious that the consumer is paying the contractor
prices out of all proportion with what the quarryman is
getting, and which a well-understood basis or organiza-
tion could easily remedy. If a portion of the profit in
the stone business now going to the contractor and other
middlemen were divided with themselves and consumer,
advantage to both would result, and the use of stone
greatly extended, while the quarryman, with much more
business, at the same time would reap a higher price.-
Stone.

The Superphosphate Works at Smith's Falls.

The following description of the Standard Fertilizer

and Chemical Co.'s works at Smith's Falls, Ont., is

given by -the Commissioners in their Report just

issued :-
Various grades of superphosphate are manufactured for

fertilizing purposes, and acid phosphate is also made at
the works whch is used for baking powder, etc. The
sulphuric acid used in the process is manufactured from
brimstone imported from Scicily, and costing at Smith's
Falls one cent per pound. The apatite is ground
very fine by burrstones, after which it is conveyed into a
vat by means of a fan. The coarse dust falls back to the
stones and is reground. The apatite requires to be pul-
verized to such a degree of fineness that if bolted it
would go through a 120 mesh, or at least an 8o mesh.
The charge is weighed out, moistened with sulphuric
acid and run into the mixer, and thence into
an air-tight bin that has a wooden funnel above
to carry off the hydrofluoric acid which generates.
The acid and phosphate of lime work in this bin and
solidify in twenty-four hours. It is then broken up by a
sort of disintegrator, and after being mixed with various
proportions of hydrochloric acid, ammonium, potasb,
ammonium sulphate and nitrate of soda, it is ready for
shipment. The following grade of fertilizers are manu-
factured :-

No. I.................$
No. II Standard .........
No. III Special............
No. IV. Fruit Tree.........
Plain Superphosphate.

32.00
35-00
40.00
42.00
26.oo

per ton.96
"i
"i
"c

Acid phosphate is also manufactured by this company.
Only the purest ground phosphate is used for its produc-j
tion, which is carefully sorted by hand. After the acid
has dissolved the phosphate the charge is leached off,
and the product is the liquid phosphate. This is then
evaporated down to a syrupy condition, is mixed with
starch and dried, after which it is ground. It is used as
a substitute for cream of tartar, and chiefly as a baking

powder. The phosphate used at the works comes from
urgess and from Buckingham. The high grade (83 or

84 per cent.) used for acid phosphate costs $17.5o at the
factory, and the low grade (65 per cent.) costs about
$9.60. Farmers use about 3oo pounds of the fertilizer to

the acre, and that quantity is claimed to have the same
effect as 25 wagon loads of well-rotted barn-yard manure.
Market gardeners use 800 to 1,ooo lbs. per acre. The
ammonium sulphate costs $60 per ton, and $ii worth is
put in a ton of the fertilizer. This and the potash are
imported from Germany. Of the output of the works

about seven-eighths of the grades is special and standard,
and the price obtained averages $35 per ton. The lead
chambers in the works cost about $io,ooo, and the pure

sulphur is said to be much less severe upon these than
when iron pyrites is used. The sulphur also occupies
less room, and a boy can look after the furnace. The
cost of producing sulphuric acid is about 70 cents per oo
pounds.

New Use for Mica.

The principal use to which mica has been put hereto-
fore was for stove doors and for decorative purposes, such
as bronzing, wall-papering, etc. When properly pre-
pared, it can be used for a variety of purposes, and the
discovery of this fact has led inventive genus to supply a

rocess whereby it can be so utilized, and machinery has
en brought out for the purpose of handling the

minerai.

The new field thus opened to this mineral is as a t]
lbricant for railroad purposes, and its value for this t]
>urpose lies in the fact that it is absolutely anti-friction, c
and it is claimed that with its use hot boxes or journals a
are simply impossible. A company has been incorporated v
n Denver, Colorado, under the name of the Railroad a
Mica Lubricating Company, with a capital of $200,ooo, i

and they have purchased the machinery, together with a
the process of manufactuie, all of which are covered by v
patents. A visitor to the factory thus describes opera- I
tions :-r

The mica comes to the factory in carloads, just as it is
taken from the mine. It is fed by boys into two i

machines, which cut it into fragments about half an inch
in size. By a system of pneumatic tubes the mica, so 1
cut, is delivered to the atomizing machines, which grind
it into powder.

These machines one must see to fully realize their
peculiar action and construction. Each machine con-
sists of two steel shafts three feet long, with a series of
gun metal spirally arranged beaters,-which revolve in a
closed case forming a figure. When in operation these
machines make from 5,000 to 7,ooo revolutions a minute.

The beaters on the revolving shafts are so arranged that 1
the fingers on one pass between the fingers on the other
shaft, so that when the material is passed through the
pneumatic tubes from the feeding machine to the ato-
mizers at a velocity of 15,000 feet a minute, the work of
atomizing is instantaneous.

The mica, now reduced to atoms, continues its course
at the same velocity through another set of pneumatic
tubes to the sifting bins. Here the current is so retarded
by the peculiar mechanism that it causes the material to
settle in the various compartments, of which there are
six, at the samne time grading the material according to

its finenessaThe powdere mica is nowsettled in the
hoppers or bins, immediately over the mixing pans.
Here the several grades are drawn into the pans, which
are provided with mechanical mixers, and the lubricant
is made up by the use of the proper percentage of oils,
mica and such other ingredients as the company uses in
the manufacture of the product.

Directly over the hoppers are located the oil tanks,
which supply the mixers by a pipe running down on the
outside of the hopper, on the end of which is a faucet.

At the south end of the bins there is located a large
cylindrical machine four feet in diameter and ten leet
high, that is called a dust arrester. Any of the material
that is so light and fine that it will not settle is driven
into this machine by air currents, which thoroughly
separate the mica dust from the air, where it settles in
the bottom of the machine and is drawn off as
needed.

It is stated that the capacity of all machinery hereto-
fore made for pulverizing mica has been from 300 to 400
pounds a day, and then the material has not been suffi-
ciently fine for lubricating purposes. It is claimed for
this new concern that it can pulverize about five tons a
day, or in ten hours running.

Estimnating the Cost of Foundry Work.-In a
paper read before the American Society of Mechanical
Engineers, Mr. G. L. Fowler observes that the expense
of moulding is the basis upon which all estimates and
calculations should be founded, coupled with a careful
consideration of the weights and cost of the iron and
fuel. The author classifies the expenditure under various
heads, and then determines in what relationship they
stand to one another. The various ratios having been
determined, the timekeeper should every day take the
time of each moulder and the work on which he has
been engaged. This gives the necessary basis for the
calculation of the cost. The various ratios already
determined are added together and multiplied by the
wages paid ; to the product is then added the wages, and
the cost of the iron in the casting. The result is the
cost of the casting. The author gives the following
example; 40 cents is pafd for moulding a grate-bar
weighing 1oo Ibs ; the sum of the several ratios is I-2,

and the cost of iron and fuel was I cent per lb. of cast-
ing, then:-

Sum of all ratios multiplied by the moulder's wages..$o 48
Moulder's wages--..-............... ..... - --- 40
rost of iron------------------------------------...i 00

Total cost of the grate-bar......................$1 88

The author states that this method of calculation has
been employed for the last seventeen years by Mr. A.
Messerschmidt at Essen, Germany. The author, too,
has found in his own experience of the practical applica-
tion of the method, that it is of very considerable com-
mercial value.

Safety cages-A good many years ago what are known
as safety cages were not uncommon i England,and on the
Continent they were compulsory by law. Their action is
simple ; so long as the load is on the rope the catches on

the cage are out of action ; but when a rope.breaks, and
he load goes off, the catches come into action, grip the
onductors, and hold the cage. Therehwere two advant-
ges which these safety cages formerly had-the speed of
winding was slow, and the conductors were of wood,
ffording facilities for gripping. Now the speed of winding
s very rapid, and the conductors, a good many of tbem,
re of wire. There is some danger of such cages acting
when they should not, and not gripping when they should.
t is a fact that safety cages are notrnow as numerous in
proportion to the collieries as formerly, and on the

Continent are not now compulsory. Safety cages are
ntended to act when ropes break ; but those who do not
care for them say that ropes of proper material, well
made, worked on proper machinery, and not overloaded,
ought not to break, and will not break. It must be
remembered also that even with a safety cage we have
nothing to prevent the lower part of a broken rope falling
down the pit and doing injury.

Coal Mining by Machinery.-In Illinois in 1888

there were 272 machines at work for mining coal. With

them, 3,088 men produced 2,243,210 tons of lump coal,

or 20 per cent. of the total production. Of these
machines, 245 are of the Harrison type, 17 are the Legg
or Lechner machines, and To are the Yock machines.
Owing to the thorough division of labour which the use
of machinery induces, it is more likely that both timber-
ing and blasting are efficiently performed.

Shaft Sinking by the Kind-Chaudron Method.-

M. J. Chaudron (excerpt from L'industrie), gives a list

of shafts sunk by the Kind-Chaudron method since 1878.

There are five in Belgium, three in France. one in Eng-
land, and seven in Germany, or sixteen altogether.
Full details and illustrations are given of three of the
more important. A new departure was made at the
collieries of Gneisenau, Westphalia, by lining the shaft
only where it passes through water-bearing strata. This
was done by closing the lining with a diaphragm, both
at the top and bottom, so as to obtain an air-tight vessel
into which water could be admitted as desired to control
its buoyancy. In order to be certain of stopping out all
the water, the lining was carried upwards for a distance
of about 82 feet above the water-bearing strata, which
were 142 feet thick.

At the salt mines of Thierderhall, Brunswick, great
difficulty was experienced owing to running ground. No
leis than eight separate linings bad to be used, each one
just overlapping the next, so that the shaft is reduced in
diameter from 13 feet 9 inches to 10 feet 3 inches, at
a depth of 354 feet.

The Kind-Chaudron method of boring shafts has been
successfully carried out, for the eighth time in Germany,
at Leopoldshall. Several attempts to sink a new shaft
having failed on account of the influx of water, the Kind-
Chaudron method was adopted, and the shaft completed
in 17 months. The small shaft was sunk with a borer
Sy feet in diameter and about 16 tons in weight. For
the subsequent boring down to the impermeable strata,
a tool, 14 feet in diameter and 20 tons in weight, was
employed.

Lignite Briquettes.-In a paper read at the German
Mining Congress at Halle, the uselessness of attempting

to dry the lignite used in the manufacture of briquettes is

pointed out by Vollert, experience having shown that the

presence of from 15 to 20 per cent. of moisture in the

briquette greatly increases its resistance to atmospheric
action and to disintegration during transport. Great care
has to be taken to prevent the collection of dust during
the manufacture of the briquettes, owing to its liability
to explode. The numerous arrangements which have been

adopted to prevent danger from such explosions are
referred to by Schrocker, who shows that, whilst in 1875
there were in North Gennany only twenty-nine briquette

presses, consuming annually two hundred and fifty
thousand tons of lignite, there are, at the present time,
186 such presses at work, each giving employment to io
men, with an annual consumption of 2,250,000 tons of

lignite, and a production of 1,250,000 tons.of briquettes.
Unfortunately, this manufacture of lignite into briquettes
is accompaned by considerable danger, owing to the

evolution of hydrogen and other gas, and to the explosive

character of the dust produced in the manufacture. This

dangerous deposition of dust takes place partly during
the preliminary drying of the fuel, but more especially
during the transport of the dried material to the press.
In conclusion, the various mechanical arrangements

which have been introduced to prevent such dust deposits
are referred to,

REVIE W.THIE CANADIAN MINING
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Government Assistance to Schools of Mines.-
The Mines Department of New Zealand has imported
from London, for the use of the schools, chemicals and
apparatus to the value of about £400. It has also
procured from Germany eleven collections of ores, rocks,
and other minerals for distribution among the schools of
mines. Each of these collections cost about £35, and
includes 200 specimens of metallic ores, 50 specimens of
rocks and 30 specimens of minerals that accompany the
metallic ores and indicative of the same, besides an
assortent of einerals to show tegrees of hardness, and
i 10 saniples for blowpipe testing. with blowpipes for
same.

The Petrolia Oil Wells.-The wells are drilled 4,
inches in diameter, and where casing is put down it is
rimmed out 34 or 2 of an inch, the casing being
4>i inside and 5%/ inches outside diameter. The hole
is put down in about five or six days, and costs from $i5o
to $16o. In the early days the cost ranged from $i to
$3 per foot, and the time occupied from two to six
months. Wooden rods are now used altogether instead
of cables, a steel drill 3y2 inches in diameter and 25 to
30 feet long being attached to the lowest section. Two
shifts of three men each form a drilling gang. These
Petrolia drillers are very expert, and are called for all
over the world, much work being done by them in Europe,
Asia and Australia.

JOHN J, GARTSHORE,
TORONTO,

NEW AND SECOND HAND

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

FOR SALE CHEAP.

E. E. BURLINCAME'S

IaSI I88umu A#CHEMICALI UIU. D LABO0RATORY

Established In Colorado, 1866. Samples by mail or
express wli receive prompt and careful attention.

Gold & Silver Bullion sa ed,eor euaud.
Addrnes, 1736 à 1738 Lawronce St., Denver, Colo.

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

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

PROSPM5.tTI & SPSCZ*tLT.
32. LIBERTT ST.,

EVW YoRnX.

rFOn SALM

D¥N]VJ 7ND ENGINE
One 6 h.p. Engine No. io9, manufactured byE. 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.

.A.aIILINZD O.F

RUBBER GOODS for MINING PURPOSES
MAUUFIIACTURaED BT

THE CUTTA PERCHA AND RUBBER MFC. CO. 0F TORONTO,
43 YONGE STREET, TORONTO.

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

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. SMAIL.L, B.A.. Sc..
P. O. Box, i55, Montreal.

Charles M. Rolker,
- LESSEE, -

New York Or Milling 8 Testng
Office, - - z8 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 im every respect for practical testing of
Gold, Silver and Concentrating Ores and Tailings.
ANALYSIS of ores and fgrrace products, etc.

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

Coal for the Public Buildings, Ottawa," will be
received at this office until FRIDAY, 23rd inst.,
at noon.

Specifications can be seea and forms of Tender
obtained, on and after Friday, the 16th instant, at
this office, where all necessary information can be
had on application; also at the office of James Nel-
son, Architect, Montreal, and at the Dominion
Public Works Office, Post Office Building, Quebec.

Each tender must be accompanied byan acce ted
bank chequefor thte sum Of $300, made payabye 10
the order of the Honourable the Minister of Fublic
Works, which will be foifeited if the party decline
to enter into a contract when called upon to do so,
or if he fail to complete the work contracted for.
If the tender be not accepted, the cheque will be
returned.

The Department will not be bound to accept the
lowest or any tender.

By orderA. GOBEIL,

Secretary.
Department of Public Works.

Ottawa, rlth May, 18oo.

NATIONA L COLONIZATION

Lottery!
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
of Colontzation ofthe Province of Quebec.

CLASS D.
DRAWINGS ON THIRD WEDNESDAY IN EVERY

MONTH AT 2 P.M.

Prizes value $0,000
Capital Prize: 1 Real Estate worth $5,000.

LIST 0 E=>IZEs.

4
10
30
60

200,
1000
1000,

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

2307 Prizes worth.--.

$5,00
2,00
1,00

5(
39
20
10
5'1

0) $5,00
0 2,000

0 2,0000 2,000
0 3,000
0 6,000
0 6,000
0 10,000
o 10,000
5 5,000

. $50,000
Tiok..etas, *1OO Z

Offers are made to all winners to pay their prizes cashless a commission of 10 p. c. Winners' names not published unless specially authorized.

A. A. AUDET, Secretarv.Office: 19 St. James St., Montreal, Can.

LEDOUX & COMPANY,
10 CEDAR ST., NEW YORK,

Engineers, Metallurgists &
Assayers.

Publie Ore Sampling & Storage Works

All the principal buyers of furnace materials in the
world purchase and psy 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 ail kinds.

.1.1

1
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North-West Mounted Police.

RECRUITS.
APPLICANTS must be between the ages of

Twenty-two and Forty, active, able.bodied
men of thoroughly sound constitution, and must
produce certificates of exemplary character 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 term of engagement is five years.
The rates of pay are as follows:>-

Staff-Sergeants ........... o$.0 to $1.so per day
Other Non-Com. Officers.. 85c. to 1.oo "

Service
pay.

îst year's service, soc.
2nd 50
;rd 50

4 th 50
5th "i 50

Good con-
duct pay.

Sc.

15
20

Total.
5oc. per day.
55 "
60 "

65 "i
70 "9

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 term of service.

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

BELL tEEPHONE 00o
OF CANADA.

ANDREW ROBERTSON,. - - - - - - - - PRESIDENT

C. F. SISE, - - - - - - - - - - - - VICE-PRESIDENT

C. P. SCLATER, - - - - : - - - SECRETARY-TREASURER

HEAD OFFICE, - MONTREAL.

H. C. BAKER, - - - - - Manager Ontario Department,
HAMILTON.

This Company will sell its instruments at prices ranging from
$1o to $25 per set. These instruments are under the protection
of the Company's patents, and purchasers are therefore entirely
free fiom risk oflitigation.

This Company will arrange to connect places not having
telegraphic facilities with the nearest telegraph office, or it will
build private lines for firms or individuals, connecting their places
of business or residences. It is also prepared to manufacture all
kinds of electrical apparatus.

Full particulars can be obtained the at Company's offices as
above, or at St. John, N.B., Halifax, N.S., Winnipeg, Man.,
Victoria, B.C.

SEALED TENDERS mzrked " For Mounted
Police Provisions and Light Supplies," and

addressed to the Honourable the Minister of Rail-
ways and Canals, Ottawa, will be received up to
noon on Tuesday, 3 rd June, 1890.

Printed forms of tender, containing full informa-
ton as to the articles and approximate quantities
required, may be had on application at any of the
Mounted Police Posts in the North-West, or at
the office of the undersigned.

No tender will be received unless made on such
printed forms.

The lowest or any tender not necessarily ac-
cepted.

Each tender must be accompanied by an accept-
ed Canadian bank cheque for an amount equal to
ten per cent. of the total value of the articles ten-
dered for, whlch will be forfeited if the party
declines to enter into a contract when called upon
to do so, or if he fails to complete the service con-
tracted for. If the tender be not accepted the
cheque will be returned.

No payment will be made to newspapers in.
sertng this advertisement without authority
having been first obtained.

FRED. WHITE,
Comptroller, N. W. M. Police

Ottawa, April 22nd, z89o.

Staldard Povder Compaly

TCERIN:E

EXPLOSIVES
-FOR-

-AND-

RAILROAD WORE.
ADDRESS-

W. H. HARRISON,
MANAGER,

BROCKVILLE, ONT.

MONEYORDERS.

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

the Dominion and Newfoundland ; also in the
United ïStates, the United Kingdom, France,
Germany, Austria, Hungary, Italy, Belgium,
Switzerland, Portugal, Sweden, Norway, Den-
mark, the Netherlands, India, Japan, the Austra-
han Colonies, and other countries and British
Colonies generally.

On Money Orders payable within Canada the
commission is as follows:

If not exceeding $4............2C.
Over $4, not exceeding $.0 ... 5c.

20, 20". . .20, 40...........2C.

4016o.......... 5c.6 o , 4 o ..........240 c .

800..........4C.

On Money Orders payable abroad the commis.
sion is:

If not exceeding $io.................oc.
Over $îo, not exceeding $20.........20C.

20, 30.........3oc.
30, 40.........40C
40, 50.........SOC.

For further information see OFFICIAL POSTAL
GUIDE.

Post Office Department, Ottawa.
ist November, oô8g.

Canadian Agents for

WORTHINCTON DUPLEX
Steom :Pumpa,

-FOR-

MINES, QUARRIES AND OTHER PURPOSES
Machinery of al klinds.

R. H. BUCHANAN & Co., 64 Craig St.,
Builders of Water Works.

CANADA ATLANTIC
RATEWAY.

THE SHORTEST PASSENGER ROUTE BETWEER

Ottawa & Montreal
AND ALL POINTS EAS & SOU!H.

The only road in Canada running trains lighted with electricity
and heated by steam from the engine. Luxurious Buffet Pullman
Palace Cars on aIl trains between Ottawa and Montreal. Only line
running through Sleeping Cars between

rra wdeogren -*-a *Ma wres
And all New England and New York points.

Baggage checked to all points and passed by Customs in transit.
For Tickets, Time Tables and information apply to nearest agent,

or to S. EBBS, City Passenger Agent,
GEO. H. PHILLIPS, Gen. Agent, 24 Sparks St., TTAWA.

VALLEYFIELD.

A. E. CAIRNS, General Agent,
136 St. Jcmes St., MON-I REAL

Or at e6o Washington St., Boston, and
317 Broadway, New York.

E. J. CHAMBERLAIN, C. J. SMITH,
General Manager, General Passenger Agent.

Generai Offices, Ottawa.

Send for Circular.

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

Supplies," will be received at this office up tonoon of MONDAY, 21st April, î8go, for the de-
livery of Indian Supplies, during the fiscal year
ending 3oth June, 1891, consisting of Flaur, Beef,Bacon, Groceries, Ammunition, Twine, Agricultu-
ral Implements, Tools, &c., duty aid,at various
points in Manitoba and the North-West Territories.

Forms of tender, containing full particulars rela-
tive to the Supplies required, dates of delivery, &c.
may be had by applying to the undersigned, or tothe Indian Commissioner at Regina, or to the
Indian Office, Winnipeg.

Parties may tender for each description of goods
(or for any portion of each description of goods)
separately or for all the goods called for in theSchedules, and the Department reserves to itself
the right to reject the whole or any part of a tender.

Each tender must be accompanied by an accept.ed Cheque in favor of the Superintendent General
of Indian Affairs, on a Canadian Bank, for at leastfive per cent. of the amount of the tender, which
will be forfeited if the party tendering declines toenter mio a contract based on such tender when
called upon to do so, or if he fails to complete thework contracted for. If the tender be not acceptedthe cheque will be returned.

Each tender must, in addition to the signatureof the tenderer, be signed by two sureties accept-able to the Department for the proper performance
of the contract based on his fender.

This advertisement is not to be inserted by an
newspaper without the authority of the QueensPrinter, and no claim for payment by any news-
paper not havinghad such authority will be ad-mitted.

L. VANKOUGHNETDejutyof the Su.rintendent-Genemg
of Indian Afairs.

Department of Indian Affairs,
Ottawa March; x8go.

MONTREAL. send for circular.
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PROVINCE OF NOVA SCOTIA.

LaSOSfo Mines 0f old, Silver, (ual, Iront Co99r, Leaåd, il

PRECIOUS STONES.

Titles given direct from the Crown, Royalties & Rentals moderate

GOLD AND SILVER.

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

Licenses are isued 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 area 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 leass 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 mille 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 from Halifax in which

to make application at the Department for his ground.

MINES OTHER THAN GOLD AND SILVER.

Licenses to search for twelve months are issued, at a cost of twenty dollars, for

Mineras other than Gold and Silver, out of which one square mile can be selected

for mining under lease. These leases are for four renewable terma of twenty years

each. The cost for the fiast year is fifty dollars, and an annual rental of thirty

dollars secures each lease from liability to forfeiture for non-working.

Ail 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 can acquire

promptly either by arrangement with the owner or by arbitration all land required

for their mining works.

The Government as a security for the payment of royalties makes the royalties

a 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 whoi have always stated

tha<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 coat 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, Pictau and Antigonish, and at

numerous points in the island of Cape Breton. The ores of Iron, Copper, etc., are

met at numerous points, and are being rapidly secured by miners and investors. 4 r

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

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

~EELIFAX
1N0VA SCOTIA.
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EE r

BEPARTIENT
0F

Inland Revenue.
AN ACT RESPECTING AGRI-

CULTURAL FERTILIZERS.

The public is hereby notified that the
provisions of the Act respecting AnaR-
CULTURAL FERTILIZERS came into force on
the 1st of January, 1886 and that all Fer.
lizers sold thereafter require to be sold
subject to the conditions and restrictions
therein contained-the main features of
which are as follows :

The expression 94fertilizer " means and
Includes all fertilizers which are sold at
more than TEN DOLLARS per ton, and
which contains ammonia, or its equiva-
lent of nitrogen, or phosphoric açid.

Every manufacturer or importer of
fertilizers for sale, shall, in the course of
the month ot January in each year, and
before offering the same fertilizer for
gale, transmit to the Minister of Inland
Re venue, carriage paid, a sealed glass
jar. containing at least two pounds of
the fertzer manufactured or imported
by him, with the certificate of analysis
of the same, together with an affidavit
setting torth that each jar contains a
fair average sample of the fertilizer
manufactured or imported by him ; and
uch sample shall be preserved by the

Minister of Inland Revenue for the pur.
pose of comparison with any sample of
fertilizer which is obtained in the course
of the twelve months then next ensuing
from such manufacturer or importeror
collected under the provisions of the
Adulteration Act, or is transmitted to
the chief analyst for analysis.

If the fertilizer is put up in packages,
every such package intended for sale or
distribution within Canada shall bave
the manufacturer's certificate of analysis
placed upon or securely attached to each
package by the manufacturer; if the ter.
tilizer is in bags. it shall be distinctly
stamped or printed upon each bag; if it
is in barrels, it shall be either branded,
stamped or printed upon the head ot
each barrel or distinctly printed upon
good paper and securely pasted upon the
head of each barrel, or upon a tag secure-
ly attached to the head of each barrel ;
if it is in bulk, the manufacturer's certi-
cate shall be produced and a copy given
to each purchaser.

No fertilizer shall be sold or offered
or exposed for sale unless a certificate of
analysis and sample of the same shall
have been Iransmitted to the Minister ot
Inland Revenue and the provisions of
the foregoing sub-section have been
complied with.

Every person who sells or offers or
exposes for sale any fettilizer, in respect
of which the provisions of this Act have
not been complied with-or who permits
a certificate of analysis to be attached to
any package, bag or barrel of such ferti
lizer, or to be produced to the inspectors
to accompany the bill of inspection of
such inspector, stating that the fertilizer
contains a larger percentage of the con-
stituents mentionod in sub-section No.
11 of the Act than is contained therein
-or who sells, offers or exposes for sale
any fertilizer purporting to have been
inspected, and which does not contain
the percentage of constituents mention-
ed in the next preceding sectIon--or who
sells or offers or exposes for sale any fer-
tihizer which does not contain tLe per-

J. S. HOSSACK, President.

centage of constituents mentioned in the
manufacturer's certificate accompanving
the same, shall be liable in each case to
a penalty not exceeding fifty dollars for
the firet offence, and for each subsequent
offence to -a penalty not exceeding one
hundred dollars. Provided always that
deficiency of one per centum of the arn-
monia, or its equivalent of nitrogen, or
of the phosphoric acid, claimed to be
contained, shall not be considered as
evidence of fraudulent intent.

The'Act passed in the forty.seventh
year of Her Majesty's reign, chaptered
thirty-seven and entitled, "An Act to
prevent fraud in the manufacture and sale
of agricultural fertilirers," is by this Act
repealed, except in regard to any offence
committed against it or any prosecution
or other act commenced and not con-
clnded or coropleted, and any payment
of money due in respect of any provision
thereof.

A copy of the Act may be obtained
upon application to the Departnent ol
Inland Revenue, as well as a copy of a
Bulletin which it is proposed to issue
in April, 1888, concerning the fertilizers

E. MIALL,
Commissioner.

January, 1889.

NOTICE
Is hereby given that all communications in respect
to matters affecting the Department of Indian Af-
fairs should be addressed to the Honorable E.
Dewdney as Superintendent General of Indian
Affairs, and not as Minister of the Interior, or to
the undersigned. Ali Officers of the Department
should address their official letters to the under-
signed.

L. VANKOUGHNET,

Deouty Soeerintendent-General
ofIndia Afairs.

De artment of Indian Affairs,
ttawa, irth May, 1889.

C. ANDERSON, Secretary-Treasurer.

Intercolonial Railway
OF CANADA.

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

E XPRESS TRAINS leave Montreal and Hal
. fax daily (Sunday excepted) and run broughwithout 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,

thura tly increasing the comfort and safety of

New and Elegant Buffet Sleeping and Day Carsare 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 joinOutward Mail Steamer at Halifax the same
evenng.

The attention of shippers is directed to the supe-rior facilities offered by this route for the transportof flour and general merchandise intended for the
Eastern Provinces and Newfoundland ; also for

shipments of grain and produce intended for the
European market.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,

136e5St. James St., MONTREAL.
E. KING,

Ticket Agent,
27 Sparks Street,

OTTAWA.
D. POTTINGER,

Chief Superintendent.
Railwy Offices, Moncton, N.B

14th November, 1889.
x4 th November, 1889.

T. J. CARROLL, General Manager.

UAuxTon BRAss mec. 30.,
MANUFACTURERS OF

Plunbers'
BRASS TUBING AND ALL KINDS

259 & 261 James Street N., - - -

STATIONERY, MARINE, PORTABLE, AND
LOCOMOTIVE BOILERS.

OF BRASS CASTINGS.

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

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.oo per day while there, if the
Injector does not work, provided it has 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.

Coods,
- - - HAMILTON,_ONT.
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'ri1t CANADIAN MINING REVIEW.

RUSSELL & 00.
PROVINCIAL AND DOMINION

LAND SURVEYORS,
CIVIL AND MNING ENGINEERS,

Pon'r .TH- , oI'T ao. 'O

Mining Properties Surveyed, Reported on and Deait in

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

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

All the Nutritious Constituents
of Meat

-ARE PRESERVED IN-

An invaluable Food for all who need
Strong Nourishment in an

easily digested form.

0F THE-

PHOSPHATE RECION
-F-

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 REGULATIONS shall be applicable to all Dominion Lands containinggold, silver, cinnabar, lead, tin, copper, petroleum, iron or other mineral
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
I egulations a mining location for the sarne but no mining location or minmng
claim shall be granted until the discovery of the vein, Iode or deposit of mineral
or metal within the limits of the location or claim.

QUARTZ MINING

A location for mining, except for iron on veina, Iodes 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, ewept where prior locations
would prevent, in wbich ca e it may be cf such a shape as may be approved of by
the Superintendent of Mining.

Any person having discovered a mineral deposit may obtain a mininz 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 has been marked conformably to the requirements of the
Regulations, the claimant shall within sixty days thereafter, file with the local
agent in the Dominion Land Office for the district in which the location Is 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 aforesaid; 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's authority to enter into possession of the location applied for.

At any time before the expiration of FIVE years from the date of hie obtain-
ing the agent's receipt it sball be open to the claimant to purchase the location
on filing with the local agent proot that he has expended not less than FIVE
RUNDRED 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
bas performed not less than ONE HUNDRED DOLLA S' 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 1 e at the rate of FIVE
DOLLARb PER ACRE, cash, and the sum of FIF<TY DOLLARS extra for the
survey of the same.

Nu more ti an one mining location shall be granted to any individual claimant
upon the same I. 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
and west lines astronomically, and its 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, hie 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
tor milling purposes, reduction works or other works incideutal to mining
operations.

Locations taken up prior to this date may, until the let of August, 1886, be
re-marked and re-entered in conformity with the Elegulations without payment of
new fees in cases where no exieting interests would thereby be prejudicially afected.

PLACER MINING.

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

The nature and ize of placer mining claims are provided for in the Regula-
tions, including bar, dry, ben::h, creek or bill diggings, and the alGHTs AND DUTIES
or miNBB are fully set forth.

The Regulations apply also to

BD-Roe FLUXEs, DRAINAGE or MINES AND DITrcEs.

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

TEm SciDuta oF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as:-
" Application and affidavit of discoverer of quarts mine. "ciReceipt 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." -c Application for grant for placer mining and
affidavit of applicant." 'Grant for placer mining." " Certificate of the a signment
of a placer mining claim." "Grant to a bed rock flune 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 Lande the same have been carefully and thoroughly
revised with a view to ensure ample protection to the public interests, and at the
ame time to encourage the prospector and miner in order that the mineral re-

sources may be made valuable by development.
CoPra oP TEE RUSULATIONs MAY BI OBTAINED UPoN APPLICATION TO TUE

DEPARTMUUT OP TED INTERIOS,

A M MI. BURGESSP
Deputy Ministerf the Interovcr

.la3%: 936
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Northey & Steam
w Ji; oN\TOT

Pump
OTr.r

Steam Pumps of the best and latest designs for mining purposes, Boiler Feeding, Fire Protection, and General Water
ßupply,tetc.

MechanFa K Eydralic Engineersm
WORNKS-00R. FRQNT~ ANil'?AR IAMÊNr ST8.

Toronto, ont.

Works,
TUE CANADIAN

co's
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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.


