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Iished 1882
I89o.-OTTAWA, FEBRUARY-189o.

Rock Drilling and Air Compressing

FOR TUNNELS, QUARRIES, MINES, RAILROADS,
rd wlie Rve Rock is to be Drilled and Blasted. EP Send for new Catalogue of 1889.

RAND DRILL 00., 23 PARK PLAGE, NEW YORK, U.S.A.

J 1I-olRPowEer
COMPANY.

Manufacture Mining, Blasting, Military
and Sporting

C unpowder,
DYNAMITE 'DAULIN, and the new

ECLIPSE MINING POWDER

tmaINION AQENTS FOR

Safety Fuse, Electric Blasting
Apparatus, &c.

OFF'ICE
103 ST.FRANCOIS XAVIER STREET

MO N T RE A L.

WBRANCII OFFICES & MAGAEINES

at all chief distributing points
in Canada.

MILLER BROS. & TOMS,
MANUFACTURERS 0F

Steam Roch Drille
AND

HOISTING ENGINES,
Mining & Contractors' Plant

&c., &c.

STREET, MONTREAL, QUE.

†~5;~49-14- "1

PARK, BROTHER & Co.
IBLACK DIAMOND STEEL,

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

377 St. Paul St., MONTREAL.

LICENSES
-TO--PROSPECT OR WORK

MINERALS
ON ANY OF THEIR

Lands and Reservations
COVERING NEARLY A

Qliafter Ql illllioO URS
In Eastern Ontar ioand principally within

the beits containing

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

Building Stone,
And other valuable Minerals, are issued by

The 0ANADA 001
For hist of lands and terms apply to the

Company's Mining Inspectors,

H. T. STRICKLAND,
Peterborough, Ont.,

For andsin the County of Hastings and
westward, and

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

For lands East of the County of Hastings

BACON'S REVERSIBILE AND FRICTIONW

HOISTING ENGINES
For Mines, Inclines or Quarries, and every possible duty. Double or Stngle Drums.

Complete Hoisting and Mining Plants
.a. Bex-mo.La.x.•rr.

COPELAND & BACON,
85 Liberty Sireet, NEW YORIC

JENCEES MACHINE COI,
Sherbrooke, Que., Manufacturersfor the Dominion of Canada.

REFEIIRENCES.-G. H. Nichols & Co., Capelton ; pells Asbestos Co., Thetford Mines; Dminion Bridge Co., Montreal; Dominion Phosphate Co., Montreal.

-MMMR.Wm ,
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New York Belting & Packing Co.
15 PARK ROW, NEW YORK

JOHN H.CHEEVER, Treasurer. J. D. CHEEVER, Dep'y Treasurer.

Oldest and largest Manufacturers in the United States of

RUBBER BELTING.

ÇIRCULAR WOVEN SEAMLE&S,
SEPTIC RUBBER LINED

"MBLE"0S3T7ST 20SE
For the use of Steani Engines, Force Pumps, Rolling

Mills, Iron Works, Factories, etc. Woven
in a superior manner to insure wear,

compactness and durability.

VULCA NIZED
RUBBER FABRICS

FOR MECHANICAL PURPOSES.

EXTRA RUBBER BELTINC
AND HOSE

FOR MINING PURPOSES.

ANTI-

"TEST HOSE."

SOLID VULcIT-ED

EMERY WHEELS
(Large Wheels made on iron centers)

Cuts Cooler and Freer than any other
Emery Vulcanite Wheel. other wheel in the market.

SAI.ESR00MS:-Chicago, 151 Lake St.; Detroit, 16-24 Woodward Ave.;
Boston, 52 Summer St. ; Cleveland, 176 Superior St.

European Branch; Pickhuben, 5, IHanburg (Freihafengeheit), Gernany.

The M. T. DAVIDSON
Warranted to be the simplest and most efficient Steam Pump

niade, whether it be
SINGLE OR DUPLEX.

To Prove It, We Challenge Ail Makers of Steam Pumps to a
Public Competitive Test.

COMPOUND PUMPING ENGlIES,
Obtaining a higher duty than any

direct-acting pump made.

MANUFACTURED BY THE

N Yrdo t y Setump
New York Office, - - 77 Liberty Stree-t.

SPIRAL RIVETEID PIPE
Hydraulic Mining,

Water Works
Ranch and Railroad

Water Supplies.
Froml 2 tO 24 inches in diameter and I to 25 in length. Manufactured with fittings to

suit, capahle of withstanding any desired pressure.

ABMNDR0T1 & ROOT MM. 00.
28 Cliff Street, New York.

Chicago Branch, - - SMITH & KNAPP, 62 South Canal Street

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

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

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

IMPROVED HOISTINO ENCINES
FOR MINING PURPOSES A SPECIALTY.

Over 5,000 Engines in Use!

300 Styles

and Sizes.

Send for

CATALOGUE.

FRICTION DRUM PORTABLE HOISTING ENGINE.o Double Cylinder Reversible Mine Engine.
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BECKETT -ENGINE, cOe
A]ILmrONt, ONT..

* .* - t t

Having had many years practical experience« in the
manufacture of

MININO MACHINERY
IS181OW PREPARED TO COiT'RACT'POR

Stamp ]Éill Machinery,
Concentration Mills,

Revolving, Roasting and
Drying Furnaces.

Rock Breakers,
Cornish Rolls for crushing,

Amalgamating Pans and Settlers,
Coneentrators.and

Revolving Sereens,
Smelting Furnaces, Retorts,

* ~ :~t i.
~. ,~. *'

t t t
*~~t ~-. C

EOIST1NG ENGINES,
EITHER GEARED OR DIRECT ·ACTION.

Oornish Pumping Machinery,

Iron Ore Cari Safty Cges,

Rock Drill and Air Compressors.

* PI c.. ;~

Marine Engines and Stenahts.

F.0G.

t. e
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ANNUAL REPORT, 1887-88.
VOL. III. 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, io 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.

(c.) Geology of the Mini District of Cariboo, B.C.,
(with maps), by Amos Lwman, 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, io 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 Superidr (with maps,
plans, drawings, etc.), by E. D. Ingall, M.E.

Single copy, 30 centb.
(f.) 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.,

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., I88 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. Surve, Ottawa.

sooI~x*w
canadienne d'etude Minieres

CAPITAL, - - S100,000

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

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

DIRECTORATE :
M. ScwwoB, Vice-Consul of France,......... ....... Priden.
JoHN S. HALL, Q.C., M.P.P., .................. Vics-Prsiden.
C. A. DUGAS, Judge of Sessions
C. H. A. GRANT, .................. Di sm.
C. DuQuET, Alderman, Quebecj
G. WERNER,.......Scrtiary and Treasurer.
L D LA VALLER POUStNI.C.PjoiN D. FROS5AUD, M.E. f....W.hgMflU?
JOHN S HALL,Q.C., M.P.P., Advscat, LgalAdviseroftheE.L

Established r831.

EIMER & AMEND
Importers and Manufacturers of Chem-

icals, Chemical Apparatus and

Assay Goods,
205, 207, 209 and 2t1 Third Ave.,

NEW YORK.

SPECIALTIES:

BALANCES, WEIGHTS,
PLATINUM,

Absolutely pure Chlmicals and

Acids, Royal Berlin and Meimssn Porce-
lain, Kavalier's Bohemian Glass.

THE DOMINION

Leather Board Co.
MONTREAL,

-MANUFACTURERB OF-

Lather Board and S ffiner
AL8O OF

ASBESTOS MILL BOARD,
STEAK PACKING, and

FRICTION PULLEY BOARD.
Sm#plee and prices furnished upon application.
Please mention this paper.

ASSAYERS' SUPPLIES,
Chemicals and Chemical Apparatus.

BEST GOODS, LOW PRICES, PROMPT SHIPMENT,
CAREFUL PACKING.

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

Agents for BEcK.RS SONS' Balances and Weights of
Precision, of Rotterdam, Holland.

Morga Orucible'Co.1
BATTERSEA, ENGLAND,

Manufacturers of

Crucibles, Fu=aces, Mufflea
AND sCORIFI RS

Of superior quality. m

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

HARRIS & OCAMPBELL
Latest Designa in Drawingroom, Diningroom

and Bedroom

-o-

With improved Steam Machinery our facilities fo
manufacturing Cabinet Goods are complete. Our up
holstery Department i8 well etocked with latest imported
patterns.

Comner QUEEN & (YCONNOR 8te
OTTAWA,

a màmmmmmý

<:::>
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DOBBIE

STEWART
THOROLD, ONT,

MANUFA0TURERS
OF

HORSE POWER

HisIiRg jlliillnj
FOR

ORE AND COAL MINING; ALSO
FOR RAILROAD CONTRACTORS

AND QUARRYMEN.

ALEX. FLECK, JUN.
Manufacturer of every description of

lining anil MI l aclinely
WATER W.HEELS,

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

BRASS AND IRON CASTINGS OF EVERY
DESCRIPTION.

Vulean Iron Works
WELLINGTON ST,

Dynamo Electrie Machines
AND LAMPS.

ARC and INCANDESCENT

FOR MINING PURPOSES

Diamonds,JeweleryWatches & Silveware

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

OTTAW,

ROczIsL..AD, P. Q.

MANUFACTURERS 0FPI PETAP8,MEAMERACT Pipe Stocks and Dies, Tongs, Cutters, Vises, and
and Labor-Saving Tools for Blacksmiths', Car-

Mage Makers', Machifltsts' and Gas-fitters use. SEND FOR ILLUSTRATED CATALOGUE,

THE NEWARK SMELTING AND REFINING WORKS,
EDWARD BALBACH & SON, Proprietors,

Newark, New Jersey.

SMELTERS AND REFINERS OF GOLD, SILVER,1
AND COPPER ORES.

BULLION AND ARGENTIFEROUS COPPER MATTE received on consignment or purchas.

SMELTING & REFINING WOKSNEWARK, N. J.ELECtROLYTIC COPPER WORKS,

For Mining Hoisting Derricks, etc.

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

HAMILTON, ONT.

LEAD,

BUENA FE SAMPING WORKS,
A.genoy, Sabinau CoaJiufla, Vox.

MINERS OF NOVA SCOTIAI

W.& A. MOIR,
MECHANICAL

Enaieers 8ndilacililisti,
HALIFAX.

Manufacturers of

Mill and Mining MachiDery,

Air and Circulating Pumps,

Hand and Power Elevators,

Marine & Stationery Engines

And Brass and Iron Castings

of every description.
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F JREL is a new Non-Conducting material, made into sections to fit any size of pipe, and into rolls and

E F Esheets 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.

Covering your Steam or Hot Air -Pipes will save trom 10 to 40 per cent. in fuel and give dry
steam at long distances. SOLE MANUFACTURERS

Th C alxirsDprieCo.,>n

Largest Consumers of Asbestos in the World. 419 to 425 E. Eighth Street, NEW YORK.

DODGE PATENT

Wood Separab1e Split Pulleys
Best Belt Surface, Lightest, Strongest, Best Balanced and Most

Convenient Pulley in the World.

WITH OUR PATENT BUSRIN9 SYSTE1N
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.

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

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

EVERY PULLEY IS A SPLIT PULLEY WE ALSO MANUFACTURE EVERY PULLEY WILL FIT.
Made in any size from 9 inches to 16 ft. diameter WOODEN CROOVED PULLEYS FOR THE TRANSMISSION OF POWER as or more sizes of Shafting.

with original bores of 3 and 3½ inches, BY MANILLA ROPE, so of our Puleys and an assort.
bushings to be used for Intermediate sizes; Under the Dodge Patent System from 5 to 5ooh. p. State power to be trans- ment of bushings represent as

mitted, speed of shafts, relative position of shafts, distance between shafts, and many as 4,000 iron pulleys, a greatlarger ones bored to order. we can furnish a clear estimate. advantage to dealers carrying
_____________________________________stock.

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

IMPROVED CELEBRATED

Hot Water Heaters
Guaranteed more Economical than any other

Heater now made, and containing every
known Improvement in Hot

Water Heating.

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

ATERt

HOT AIR FURNACKZ
FOR COAL OR WOOD.

E. & G. GURNEY & C0.,
MO~TJ~L Bundy Radiators for Quick Circulation and Economy of Space
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THE DOMSNION

SAFETY BOILER CO.
(LIMITED)

MANUFACTURERS OF

The 'STERLING' PATENT WATER

TUBE BOILER.

THE SAFEST, MOST ECONOMICAL, COMPACT AND
DURABLE BOILER; LARCE MUD DRUM; PER-

FECT CIRCULATION. BOILERS BUILT FOR
ANY REQUIRED PRESSURE. - ALL

PARTS READILY ACCESSIBLE FOR
THE CLOSEST INSPECTION.

We guarantee dry steam and great
of fuel. For full particulars and

apply to the manufacturers,

economy
prices

SHIPMAN ENGINES, ACME iVIODEIL.
cCO.A.] • OCIIsJPxà 171Bs

To parties requiring a safe, rdliable, durable and economical Steam Launch, from 20x4 to 35x7 with ample power
to give satisfactory speed we can supply the best on the market and at prices which will defy competition for a like
quality of goods. We have a full staff of competent boat and engine builders and guarantee every article to be
strictly first class. Hundreds of our engines from i to 12 h. p. Marine or Stationary have been in use for years and
are acknowledged superior to all others. No smoke, dirt or sparks, no manual or mechanical labor necessary. You
have the privacy of your launch for your fanily. As the water and oil supply is automatic very little attention is
required. But a few minutes is necessary to get up ioo lbs. of steam; when you return to the boat bouse by turning
a hand wheel all fire is extinguished. Orders for coming season should be placed at once, as the demand is much in
excess of previous years. Write for 1889 circulars giving prices, testimonials, etc. No attention paid to postal cards

JOHN GILLIES & CO., Carleton Place, Ont.

H. R. IVES & 00.,
Hardware Manufacturer% & Fcunders, - - Queen Street, Montreal.

STOVES, P ORT:A B L E MONTREAL CASTINGS
Trade Mark "Buffalo." FORGES. SMELTING CO'S Of Every Desoription

to Order.

Iron Bedsteads IBLACKSMITR'S BABBIT
For Miners' Use. DRILLS. METAL. SOIL PIPE.

31 WELLINGTON ST., - MONTREAL
TO MINERS A NDO THERS.

BANNZMMA4 & pOWErs
VulcanBoilerWorks

428 and 340 Wellington St., Ottawa.
MANUFACTURERS OF

IRON and SIEL B0ILIRS
OF EVERY DESCRIPTION.

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

Repairs Neatly and Promptly Execnted.

Boiler For Sale.
AN EIGHTY H.P. TUBULAR STEEL BOILER

made by W. C. White, Montreal, 15 ft. x 5 ft. 4 in.
--eighty 33/2 in. tubes; smoke stack 45 ft. long; guylards
and guys. Very little used. Equal to new. Price on
cars, $600. Address

P. O. Box 6,
MONTREAL.

PORTABLE ENCINES * SAW-MILLS
of ail capacities-from 3000 feet of immaber ad up per day,

Saw-Mills. ENGIN ES4BOILERS
Shingle-Mills. OF ALLsIZEIRS of ail capacities,

Lth-Mills. nm» M ON rSTEE

Waterous Engine Works Co. 'n"ford, Canada.
St. Paul, Minn., U.S.A,

THE DOMINION WIRE ROPE
MANUFACTURERS OF

co.

Works at LACHINE, Que.

FOR HOISIING, MINING, TRANSMISSION OF POWER, TOWING
SHIP RIGGINGS, GUYS, ETC.,

ALSO

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

HNAROEBLING'S SON -Co*.
-WIRE RO0PE

-FOR-

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

HAWSER ROPES.

WIRE of a.ll inds. Z=Bu1aedaWZZ

John A. Roebling's Sons Co.
117 & 9 ZdZEr St.,. NZT EreP.

I. L SHIPPr S.o'r.

MINING REVIEW.THIE CANADIAN

1
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If you want

13A0-S
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
have not bought from us would find it to their advantage to do so.

THE CANADA JUTE COMPANY (LTD.)
17, 19 & 21 ST. MARTI N STRT,

Established 1882. MONTREAL.

M. MATY & ZOI,
WELLAND ONT.

HOISTING

ENGINES

FOR

IncinesAND

Horse-Power Hoisters,

Stone Derrick Irons,
Centrifugal Pumps,

DREDGES, DERRICKS,

STEAM SHOVELS,

And other contractors- riantAlantb" V.

AMALCAMATINC MACHINERY.
SapMllistor Wetor Dry Crushing. Huntington Centrifugai Quartz Mill.Bvyl C ylnders. Amalgamating Pans, Settiers, Agitators and Concentrator. Retort, Bullion and Ingot Moulds, Conveyors, Elevators. Brucknersand oweI'a Improved Whte's Roasting Furnaces, Etc.

CONCENTRATINC MACHINERY.
Hlake. Dodge and Coret Crushers, Cornish Crushing and Finishing Role&

Eartz Punger and Colom Jgs. Frue Vanner & Embrey Concentratom
Evansd. Calumet, Coom s and Renger Grinr tables. Trommels.I,Cloth and Punched Plates. Ore Sample Grînders and Heberle Milis.

FRASER & CEAi1VIERg,
MINWINR G * AELCIIIN E RY

Improvedi

te
c'

Corliss and Silde-Valve Steam Engines,
Boilers--Horizontal, Vertical and Sectional,

IMPROVED STEAM STAMPS.

c

c0 B «1 .

CLo 5

lie

NuO

Ceneral Offices and Works: FULTON & UNION 81. CHICACO, ILL.BRANON OFFICIES NMEW YORK, Roorn 43, No. 2 Wall St. DENVER, COLO.e 1316,Elghteenth -St. . SAIT LAKE CITY, UTAH, 7 WeUoni South St. LONDON ENGUND, 23 Bucklorabury, E, C. - CHIHUAHUA CITY, MEXICO, No. Il Cale.deûJùar z. LIMA, PERU, South Amerlc.JOHANNESBURG, TRANSVAAL, South AfrIca.eRoi
Sole Western Agents for TYLER WIRE WORKS Double CrinipedMinhig Cloths.

1
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The Canadian Mining Review
CONDUCTED BY . • B. T. A. BELL

OFFICES:

UNION CHAMBERS, 14 METCALFE ST.,
0TTAWA.

THE OFFICIAL ORGAN
Of the Gold Miners' Association of Nova

Scotia, the Canadian Phosphate, Asbes-
tos, Coal, Silver and other Mining

Interests.
PUBLISHED ON THE a5th OF EACH MONTH.

SUBSCRIPTION RATES.
ONE YEAR (in advance) ................................. $i.5o
SIX MONTHS.............................................0

BRITISH AND UROPEAN (post paid).....................1.75

ADVERTISING RATES.

SPACE. ONE THREE SIx TWELVE
MONTH. MONTHS. ,MONTHS. MONTHS.

orif age..........$30.00 $70.00 $130.00 $250.00

One-Half Page ... 20.00 40.00 70.00 130-00

One-quarter Page.. 10.00 25.00 40-00 75.00

One-Eighth Page.. 8.oo 15.00 25.00 40.00

Professional and Business Cards.
Advertisements under this head inserted at the rate of $z5.oo

per year per inch.
Want Column.

Fifteen cents per line ; no advertisement to occupy less than two
lines. Orders for this column, and for all transient advertisements,
must be accompanied by cash.
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Florida Phosphates.

Much excitement has been caused in the
fertilizer world by the report of the discovery of
large deposits of high grade phosphate in
Florida. It has been known for a long time
that there were deposits there somewhat similar
in nature to the Carolina phosphates, but gen-
erally consisting of smaller sized nodules, and
in some cases of lower quality. Dr. Penrose in
his monograph on " The Nature and Origin of
Deposits of Phosphate of Lime," which was
published last year by the U. S. Geological
Survey, gives the result of his personal exami-
nation of these beds, but describes them as
being " either of too small extent or of too poor
quality to pay for mining." He says, " the
phosphate found here (in Alachua County, near
the central part of the State) belongs to the
subdivision of phosphatic conglomerates.
The rock consists of small pebbles, from the
size of a mustard seed to that of a pea, closely
packed in a matrix of indurated calcareous
marl." The pebbles averaged 85 per cent. of
phosphate of lime, while the whole mass of the
rock gave about 48 per cent.

In localities on the west coast of Florida, phos-
phate resembling that of Carolina was dredged
from the rivers, and 'averaged about 55
per cent. in quality. None of these deposits
were deemed to be of any particular commer-

cial value at present, and not much attention t
was paid to them. But in the spring of 1889

Mr. Albertus Vogt who lives near the village of
Dunnellon, in boring for a well found fossil
sharks teeth in a whitish soil, which when
analyzed by a chemist, proved to be phosphate
of lime of high quality. This soil, or soft rock,
was found to extend in a more or less pockety
belt over a district some 6 miles wide by 30
miles long, in a southeast and northwesterly
direction. Matters were kept as quiet as pos-
sible and lands were bought up rapidly. Real
estate soon achieved a véritable boom and specu-
lators rushed in from all quarters. Mr. Vogt
and his brother are said to have realized $1oo,-
ooo each in cash, besides controlling a great
deal of land, and owning an interest in the
Dunnellon Phosphate Co., which was organzed
in September last with a capital of $1,250,000.
The Bradleys, the well known Fertilizer Manu-
facturers of Boston, are said to hold 4,000
shares in the company, and Mr. Peter B. Brad-
ley has been appointed general manager. The
company owns 39,ooo acres of land.

A writer in the Engineering and Mining

journal gives the following account, which is
confirmed by Mr. Frost, of Charleston: "In
the last fall some progressive orange grower in
the vicinity of Ocala, with a little more
curiosfty than his neighbors, sent to a
chemist a sample of white subsoil that oc-
curred in his grove, and with which everybody
in that section had been familiar, supposing it
to be only limestone, for it had been found in
every well in the neighborhood. The chemist
reported that it was 8o per cent. phosphate of
lime. The secret got out and then the excite-
ment began. In the area covering Citrus,
Marion and Hernando Counties it seems that
almost anywhere a pit or augur will reveal phos-
phate."

The chief deposits are found on the banks of
the Withlacooche River, about 18 miles from
the Gulf of Mexico. The phosphate occurs in
pockets, which sometimes extend over several
areas in width. It lies in beds varying from two
to sixteen feet in depth as definitely proved, and
much greater depths are asserted. It is of a
soft nature and can be dug by hand or by ex-
cavators, and varies in color from a dazzling
white (when dried) to a cream color. Analyses
of different samples range from 40 to 86 per
cent. of phosphate of lime. The bed varies in
quality at depths, but the average would pro-
bably be 6o to 70 per cent.

A company has also been formed at Peace
River to work similar deposits, and other cor-
porations will doubtless come into existence.
But as far as we can learn there is no immediate
prospect of any considerable output of phosphate.
Offers to buy cargoes are refused with the re-
sponse that they cannot be supplied at present,
and the whole interest seems to be concentrated
upon efforts to sell lands, as is not uncommon
in the case of mineral discoveries, there being
always a benevolent disposition to allow others

to reap the benefit of the results of actual
mining. An English prospectus issued last

year naively remarked that the great profit in
mining ventures was usually obtained, not by
the original owner nor the final purchaser, but
by the middle inan, and the company proposed
to occupy that position. The same feeling
seems to animate the investors in Florida, and
it does not seem probable than any output will
be produced this year sufficient to disturb the

markets, which have been very firm in view of
an apparent scarcity of phosphatic supplies.
The news of these discoveries has caused buyers
to hold off, and there has been a decline of a
penny.in the English market, but if shipments
are not made the price will be apt to recover.

Another drawback to the success of these
deposits is the uncertanty of quality. It appears
to constantly vary in richness, and chemists
report that it is impossible to judge of its quality
by the eye. It is therefore likely to prove of a

lower average by the cargo than single tests
may give.

But even if the deposits are all that the land
boomers claim, the growing use of fertilizers
will soon absorb the surplus, and we can be
sure that there will continue a demand for.
phosphate, and especially for the richest of

them all-Canadian apatite.

The Geological Maps of Nova Scotia.

In our November issue we took occasion to
comment on the rumour that the Geological
Survey would issue its geological map of Nova
Scotia upon a reduced scale of four miles to
the inch, and we'were emphatic in pointing out
that such a step would be a great mistake, and
was extremely undesirable to those engaged in
the extensive mineral developments of that most
important mining country. Our remarks appear
to have borne fruit, for the subject was recently
brought before the Minister of Interior in the
following petition presented by the Nova Scotia
members of Parliament:-

The Memorial of the undersigned members of the
House of Commons, from the Province of Nova Scotia,
respectfully showeth :

That the Geological Survey maps of the Island of
Cape Breton, and of parts of the counties of Antigonish,
Guysboro and Pictou in the Province of Nova Scotia,
have been published on a scale of one mile to the inch.

That, the further surveys made on the mainland of
Nova Scotia, have been prepared and plotted on the
same scale.

That we regret to learn it is proposed to "reduce"
the plans to one fourth the former size, and publish the
maps on a scale of only four miles to one inch.

That in the opinion of experienced men most deeply
interested in the development of the mineral fields of
Nova Scotia, the maps if published on the smaller scale
will be so crowded as to render them almost valueless to
the public for practical purposes.

That a due regard for the public convenience requires.
the Geological Survey for the whole province to be pub-
lished on a uniform scale.

That, as the maps yet to be issed cover the most in-
teresting districts on the mainland of Nova Scotia,
embracing the coal, iron and gold mines, it is desirable
in the public interest that they be published on a large
scale, with clear outlines and affording the fullest infor-
mation practicable. Any other course adopted will be
deeply disappointing-particularly to mining men in Nova
Scotia.
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That the cost of publication, if that is a material
obstacle, may be reduced by a cheaper process of printing,
which will serve the purpose, and the cost of "reducing "
the office plans can (in part) be saved-but it is submitted
that in this matter practical utility and public convenience
should be the chief considerations.

We therefore most strenuously protest against the pro-
posed change in the publication of the Geological Survey
maps for the Province of Nova Scotia, and respectfully
urge that a sufficient appropriation be provided to con-
tinue the issue of the Nova Scotia maps on the present
scale of one mile to the inch.

It appears that out of $102,479, voted an-
nually by Parliament for the Geological Survey,
about $5,ooo have been spent every year since
1882 on surveys and explorations in eastern
Nova Scotia, but that no maps and only one re-
port, which cost $,335, have been published.
There would perhaps be required $6,ooo to
print maps of the country surveyed in these
eight years, on the scale and in the manner
adopted for those of Cape Breton, and the
annual expenditure of $1,025 would then be
sufficient to continue the publication of maps
and reports. The industrial importance of the
district, which contains valuable mines of gold,
coal, iron and copper, has made such close in-
vestigations expedient inasmuch that maps drawn
on a scale of one mile to an inch show greater
minuteness of detail than most of those pub-
lished recently by the Geological Survey on four
or eight miles; their value, consequently, would
be greatly impaired by the errors, omissions, and
crowding of lines and names unavoidable in re-
ducing them to such scales.

Asbestos; a Review of this Important
Industry in Canada.

There is probably no mining interest in Canada
that has shown such marked progress, or that
gives such promise of profitable and constant
returns as that of the peculiar mineral asbestos.
Although of comparatively recent date the many
uses to which its manufacture has been ap-
plied, have increased so rapidly that it is with
difficulty that the production can keep pace
with the present demand, although the output
from the Canadian mines has increased one hun-
dredfold in the last ten years. The word is
derived from the Greek, Asbestos, signifiying in-
consumable or unquenchable, and this pro-
perty was known to the Ancients many hundred
years ago. The term asbestos is, at the present
day, applied to minerals which differ very con-
siderably in their mode of occurrence and com-
position. That which was first known as the
asbestos of the Ancients is a variety of the
hornblende family, and allied to tremolite,
actinolite, etc. It consists of fine, somewhat
elastic fibres, varying in color from almost pure
white to greyish and greenish tints, and in
length at times nearly or quite two feet, with a
soft silky aspect, looking very much, in fine
specimens, like fioss silk itself. In the flame of
the blow-pipe, the mineral is but little acted
upon, although after being exposed for some
time to long continued heat the fibre loses ten-
acity, and becomes brittle or even sandy to the
touch. It can be spun like cotton and woven

into cloth, and can be manufactured into a
great variety of substances such as fire proof
curtains, wallpaper, suits of clothing, millboard,
rope and steam packing of various kinds. Tt
is of special value for the last purpose, owing
to its entire non-conductivity of heat and
indestructibility when in the case of the severe
work it has to stand in connection with marine
and other engines, it is exposed to long and
constant wear; in this respect far exceeding any
material heretofore employed for this purpose.
It has however been found of almost too slight
consistency to possess great value for textile
purposes by itself, but this has been ovelcome
by combining the spun fibres of the mineral
with threads of cotton or flax, and in the museum
of the CANADIAN MINING REvIEW can now be
seen a complete suit of clothing from helmet to
shoes such as is supplied to the firemen of Paris and
other cities on the continent, dressed in which
a man can walk with almost absolute impunity
into the hottest flame. The face in this case
is protected by a very fine wire gauze, which
enables the wearer to see dimly and to respire
as well as the dense atmosphere which he has
to penetrate will permit. For this very unique
outfit of asbestos manufacture we are greatly
indebted to the kindness of Mr. Ed. Wertheim,
of the American Asbestos Co. (Limited), now
successfully operating mines of the mineral in
Black Lake district. The suit was made at Mr.
Wertheim's extensive factories at Frankfort,
Germany, and is well worthy of the attention of
our civic authorities, who may be interested in
the better protection of our firemen. Besides
the true asbestos of commerce, other varieties
known as mountain cork, mountain leather, and
mountain wood are met with, but these have
not yet been found adapted for use in the arts or
manufactures, or at least not to any very great
extent.

The mineral which is produced in Canada at
the present day under the head of asbestos, is
in reality not asbestos proper, but a form of
serpentine called chrysotile. This occurs in
veins in certain portions of the great belt of
serpentine rocks of the Eastern Townships of
Quebec, though in the serpentines of the
Laurentian also this mineral is sometimes found
in small veins, but not as yet in quantity to be
economically available, though possibly subse-
quent exploration in this direction may disclose
workable deposits there as well. In the Laur-
entian rocks of certain area, however, the vari-
ety actinolite sometimes forms hilly masses of
considerable size, which has been mined for
some years, and while not as yet found to be
suited for the manufacture of millboard, and
the finer qualities of steam packing, answers ad-
mirably for cements, paints, etc., in the same
way as the tremolite of the State of New York;
these deposits of actinolite are therefore highly
important, and will without doubt increase
rapidly in value.

Although of such recent date, the Eastern
Townships asbestos, for the name may as well

be retained, has now a world-wide reputation,
and is shipped in large quantities to the various
countries in Europe, England, Italy, Germany
and Belgium, and to the United States also,
and of the many firms now engaged in its man-
ufacture, the greater portion draw the bulk of
their raw material from a small area in Eastern
Quebec ; the Italian mines, from which the as-
bestos was formerly obtained being worked
with far greater difficuly than those in Canada,
while the supply of the mineral is much more
uncertain, and although for certain special lines
the Italian may be more valuable than the
Canadian, the latter has been found of sufficient
value for most purposes so as to almost entirely
supplant the former, even with those firms who
control the output of the Italian mineral, a fact
evidenced by the late purchase of a Canadian
property by the United Asbestos Co., of Lon-
don, England.

Although asbestos was known at many points
in Eastern Quebec more than thirty years ago,
and was exhibited at the International Exhibi-
tion in London in 1862, no attempt was made
to work the mineral for some years. The credit
of the discovery of the Thetford area is pro-
bably due to a French-Canadian named
Fecteau, and following upon his discovery
certain areas were secured from the Government
by private parties. The true value of the
mineral was not at first recognized, and
in the first year of mining operations, (1878) only
50 tons were taken out, for which a
ready sale was not at first obtained.
The importance of the discovery was however
speedily ascertained, and new companies ob-
tained tracts of rocky land in the townships of
Thetford and Coleraine, and began the work of
exploration and mining. Had the Government
of Quebec at that day been in possession of
the requisite information regarding its mineral
lands, it is very probable that the thousands of
acres which rapidly changed hands in that sec-
tion of the province, would have brought in
much greater returns than the usual Govern-
ment rate. Curiously enough, however, though
the areas of the serpentine in the townships of
Thetford, Coleraine, Ireland and Wolfestown are
very extensive, the portions in which the mineral
asbestos is found are comparatively rare and the
mining though now prosecuted for nearly a dozen
years, is practically confined to two small sec-
tions about four miles apart. The first, and as
yet the most important of these, is the small
mound near the Thetford station on the Q. C.
railway, which ises about 8o to 90 feet above the
track ; the other, the bold ridge of brownish look-
ing rock to the southeast of Black Lake station
which assumes much greater prominence, and
probably has an elevation of 65o to 700 feet above
the railway at this point. It must, however, be
said in regard to some of the areas of serpen-
tine that lack of sufficient exposures, owing to
soil and forest growth, prevents in many cases, a
careful search, but in other portions where the
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bare rock is well exposed as on the great ridge
of Ireland and Wolfestown, as well as much of
that towards Lakes Caribou and Little St. Fran-
cis, much of the rock has a hard reddish-brown
weathered surface which does not promise fav-
orable resuits to the prospector, who from a com-
paratively brief experience can very generally
decide, with a fair amount of assurance, whether
certain areas are likely to prove of value or not
as a source of supply for asbestos.

The growth of the industry can be seen at a
glance by comparing the output of 50 tons
in 1878 with that of nearly 6,ooo tons in 1889,
a total which would have been further increased,
presumably by some 500 tons at least, had the
pits of the Scottish Canadian Company at Black
Lake been in operation. The importance of
this industry to the Province of Quebec may be
inferred from the fact that this amount represents
a cash value at the mines of about $450,000,
and the industry has now risen to such propoF
tions that hundreds of thousands of dollars
of capital are now seeking investment
wherever an opportunity of successful opera-
tion is presented. Caution, however, on the
part of those desiring to invest is advisable at
present. The productive areas of the present
asbestos district are very well known to
those interested in the industry, and the really
valuable areas now in the market can easily be
counted on the fingers of one hand.

The methods of working are being radically
changed. The old system of hand labor and
horse derricks which have prevailed for years,
and which in the face of a limited demand an-
swered well enough so long as the depth and
extent of the quarries were small, have now be-
come entirely impracticable in the face of large
pits and the urgent necessity for large produc-
tion. Steam derricks, drills, and the most im-
proved labor-saving appliances are now being
rapidly introduced. All the new companies are
putting in plant of the most approved pattern,
with the result of much greater economy in
labor and greater capacity of output, which in this
case also means largely increased profit. Further
improvements are, however, urgently called for,
and that very speedily, if the mining of asbestos
is to be carried on at the. maximum of profit.
Some simple appliances by which the mineral,
especially the shorter and poorer grades, can be
separated without the tedious process of cob-
bing by hand, should be the earnest study of
all interested in the business of mining, and
what is at present of quite as much importance,
especially in the case of those companies who
have been at work for some years, is the neces-
sity of getting rid of the huge and unsightly
dumps which now cumber the good ground and
limit very seriously the extension of operations
as well as the profitable working of some of the
pits now carried,on.

There is no doubt that in the case of the
Thetford mines these dumps cover some very
rich ground, and the same remarks apply also

to certain areas at Black Lake. The mining of
asbestos at either place has not been of a highly
scientific character, and during the visit of the
American Institute of Mining Engineers to this
section last October, many remarks of this char-
acter and as to the desirability of placing these
mines on some more desirable. basis for future
successful operations were expressed. In par-
ticular the bad management of the dumping
ground was commented on. The removal of
these, however, should not, if properly under-
taken, be attended with any serious loss, and
might even possibly be conducted with profit.
It is well known that in the early years of the
industry the separation of the smaller veins was
not closely attended to. Large veins were
plenty, and cheap and speedy extraction was a
necessity, consequently much very fine fibre went
into the lower part of these unsightly
heaps of what is regarded as refuse. In
fact even in the newest portions of these
dumps, veins of asbestos ranging from half
to three-quarters of an inch can be frequently
seen, all of which should repay extraction if
suitable machinery were employed. While in
the present condition of most of the pits, veins
of asbestos of large size, ranging from one to
three or more inches, are common, the uncer-
tain nature of the mineral is such that in view of
the investment of hindreds of thousands of dol-
lars at which many of these properties are now
held, when any are placed in the market, the great
desirability of testing the rocks at lower levels
by some cheap but satisfactory method should
be apparent to all interested, and not only so
but on the part of an investor is almost a
necessity. To the company investing many
thousands of dollars in an asbestos property
to-day, the chances for successful working, or of
getting back their own with profit, depend very
largely upon the continuation downward for a
considerable depth of profitable veins; for
while in the case of a property, acquired at Gov-
ernment rates of $. 'er acre, the capital upon
which dividends must be paid is very small,
the case is very greatly reversed when a price of
$1,ooo to $3,ooo per acre is demanded, and the
cost of a plant sufficient to put such a property
on a satisfactory working basis is added. This
means a very different method of conducting min-
ing operations, and a constant and sure source of
supply for some years to come at least
is a first requisite. The advisability of
thus testing the lower portion of the
serpentine has been pointed out in the reports of
the Geological Survey, and the use of the
diamond drill by which cores could be readily
obtained at a very cheap rate from a number of
holes, bored at different angles, advocated.
The cost of boring such holes to a depth say of
150 to 200 feet should, when the machine is on
the ground, not exceed fifty cents per foot, and
should veins of asbestos reticulate through the
rocks as plentifully at such depths as are now seen

at the surface, their presence would, without
doubt, be recognized in some of the holes.

As regards the present status of the industry,
there are at present engaged in mining at Thet-
ford no less than six companies, two new ones
having commenced operations during the past
season, viz., Messrs. Lucke and Mitchell, of
Sherbrooke, and A. H. Murphy & Co., of Mon-
treal. The low lying area between the railway
and the Thetford River has been proved to
some extent by different parties, and while
promising veins have been found at several
points, these do not appear so numerous or so
important as regards size and quality as those
in the knoll at Thetford station. These areas
should be thoroughly tested and their value
ascertained before dumping grounds are located
there, which may require to be removed
again before long, since it very possible that
large and important veins may be concealed.
On the property of Lucke & Mitchell several
veins of very fine fibre, in thickness up to nearly
two inches, are found in a portion of the low
lying area, so that care is necessary in laying out
the work for the future.

At Black Lake several new companies have
taken up areas and commenced development
work, preparatory to mining during the coming
season. These are for the most part located
contiguous to the line of the Quebec Central
railway to the southwest of the present workings,
and adjoining the mine of the Anglo-Canadian
Co. Among these new companies are the St.
Julie Mining Co., the Black Lake Mining Co.,
and the Laurier Mining Co., but in none of
these has the development reached such a point
as to enable one to pronounce definitely upon
the success of the several undertakings. The
works of the American Asbestos Co., on the
high ridge southeast of the Black Lake station
are, however, worthy of mention for the amount
of work done during the past season, and for
the energy and system displayed, as well as for
the good results already obtained. This mine is
at the highest elevation of any at present worked.
The plant is excellent, and the quality of much
of the fibre very good, a fair proportion ranking
No. i. New workings of the Anglo-Canadian
in the face of the high hill which is about 350
to 400 feet above the railway at this point also
show excellent veins of asbestos, while in the
pits of the United Asbestos Co., which has
lately acquired the property known as the
Frechette-Dauville mine and which is inter-
mediate in position between the Scottish and the
Anglo-Canadian mines, some very fine " cotton"
is obtained, the percentage of firsts from this
pit during the past season probably amounting
to over forty per cent. This mine is now being
thoroughly equipped with steam derricks, com-
pressors, drills, etc., by the Jenckes Machine Co.
of Sherbrooke, who have lately made a specialty
of mining machinery.

To the north-west of the Coleraine station,
adjoining the area of Fenwick and Sclater, opera-
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tions have been commenced during the past
season by W. H. Lambly & Co., of Inverness.
Near the crest of the hill in which this mine is
situated several very good veins are seen, but
work has not sufficiently developed the property
to ascertain the value of the lower cuttings. As
in the case of the copper industry some years
ago, an asbestos boom will doubtless set in,
and some of the many properties placed upon
the market will furnish very poor returns to the
investors. All is not gold that glitters, and all

serpentine is not asbestos bearing. The folly of
placing at greatly infiated prices, properties com-
paratively undeveloped, should be avoided in the

interests of legitimate mining. While from cer-
tain standpoints the prospective profits of asbes-
tos mining may seern very large, the actual
returns are not in all cases commensurate with

the expectations. The figures quoted of pros-

pective output and profit in several of the pros-

pectuses which have lately appeared, can never
be realized, since these figures are, to a large

extent, based upon an exaggerated output of

first quality, chimerical ideas which in the case of
the properties mentioned can never be realized

either for quality of fibre or quantity of produc-
tion ; and it should be the endeavour of every

one engaged in legitimate mining to discourage

any attempts that may be made to flood the

market with undeveloped and sometimes un-

profitable areas, at figures which even the most

profitable mines at the present time would

scarcely warrant. The profits from asbestos
mining must very largely be obtained from the

output of "firsts" and "seconds." There cannot at
present prices be any great margin in "thirds,''
and still less on " waste," and as the percentage
of "thirds " from some of the mines is nearly

equivalent to half the output, the source from
which profitable returns can be reasonably
looked for is largely reduced. These propor-

tions can readily be seen from the figures quoted
in the last issue of the Geological Survey, where

the percentages of the different grades for the

several localities are stated, as also in an

excellent paper by Dr. Ells on the mining
industries of Eastern Quebec, read before the

Ottawa Meeting of the American Institute of

Mining Engineers, and reproduced in another
portion of this issue.

Notable Prosperity of Port Arthur Mines.-In

his address to the Board of Trades Mr. Thomas

Marks, the president, dealt at considerable lengrth upon

the rapid growth and development of the mines in the
vicinity of Port Arthur, indicating the prosperity of the
mines in the following terms:-The Port Arthur silver
district continues to be prominent, and never in the his-
tory of silver mining here have matters looked so pros.
perous. Large shipments of ore have been made all
through the season, new mines are being worked and
prospects developed, and altogether, affairs in the Port
Arthur silver district are bright and business like. The
recent dividend at the Badger of ten per cent on the
total capital stock of $250,000, after having returned to
the proprietors all the money invested by them in mining,
machinery, purchase of lands, &c., some $200,ooo; the
rise in Shuniah Weachu stock, the development at the
Beaver, the rich ore body struck at the Elgin, the show-
ing at the West End, one and all point to the eventual
value to the district and our people of thç silver mines.

Quebec Crown Lands; Gross Misrepresentation of the Output of
Quebec Mines.

In his Annual Report, recently issued, the Commissioner of Crown Lands for the Province

of Quebec announces that the revenue from the sale of Crown lands during the past year has

been $58,818.94, of which $4,997.50 was realized from mining lands. The foregoing figures, he

says, "show that the Province is making progress, and that our sources of revenue are being

developed in a satisfactory manner." Quite so ; but unfortunately it is progress towards the time

when the revenue will decline from the exhaustion of the forest, and the depletion of rich areas

of mineral wealth which, under a just and equitable system of mining laws, ought to be

yielding a large and increasing yearly income to the Provincial Treasury. Again, we are

informed that "the fees on permits, etc., granted to persons interested in mining amounted to

$124, and the expenses to $3,229.27." We have been told that the Government has under

consideration a revision of its effete system of rnining laws ; surely it is full time when such

an absurdity as this appears from year to year in its Blue Book. Appended to the report is

a statement of the work done by the Mining Service for the year, in which some statistics of

the production of the Quebec mines form a prominent and attractive feature--we say attractive,

lor any one conversant with these industries cannot fail to be impressed with striking instances

of their glaring inaccuracy. Here, for instance, are a few of the discrepancies

PHOSPHATE.

QUEBEC MINES, 1889.

Mr. Obalski's The Actual The REvIEw's Authority
Fanciful Figures. Shipments. for its Returns.

Name of Company or Mine.

Tons. Tons.

Ottawa Phosphate Co............'......... 3,500 1,300 Lomer, Rohr & Co.

Canadian Phosphate Co................... . 7,300 6,040 Millar & Co.

Central Lake Mining Co.................. 1,000 210 Lomer, Rohr & Co.

Phosphate of Lime Co....................... . 6,500 6,886 Wilson & Green.

Dominion Phosphate Co.................... 6,ooo 8,350 Lomer, Rohr & Co.

Little Rapids.............................500 Nil; no shipping W. A. Allan.
done.

Blackburn Mine.......................... 1,500 800 Lomer, Rohr & Co.

Jackson Rae.............................200 Nil. do

Chapleau Lot............................ Not mentioned. 125 do

Grier Lots (East Templeton)............... .. do roo do

Chas. Lionais & Co....................... 150 170 do

Bassin du Lièvre Mining and Milling Co. .... 1,700 Did not raise a........................

pound. 
*

*"These 1,700 tons," write Messrs. Lomer, Rohr & Co., " are certainly incorrect, as this company did not raise any phosphate during

1889. They ground for the Canadian Phosphate Co., the Ottawa Phosphate Co., as weil as for ourselves, ail of which has been included

under the shipments of the different companies."

ASBESTOS.

Thetford District....................... .. 3,850 4,803 Quebec Central Ry. Returns.

Black Lake..............................1,560 1,725 do do

Coleraine................................175 124 do do

Broughton............................... 6 8 do do

Lévis................................... Not mentioned. 16 do (10

Danville................................ 328 400 Estimated; Irwin & Hopper.

INDIVIDUAL INACCURACIES.

American Asbestos Co................... .... 380 530 American Asbestos Co.

United Asbestos Co. (formerly Frechette).... 330 3794 Mr. Frechette.

16 T HE CA NA DI AN M ININ G R E VI EW.
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COPPER.

QUEBEC MINES, 1889.
Mr. Obalski's The Actual The REviEw's Authority

Fanciful Figures. Production. for its Returns.
Name of Company or Mine.

Tons. Tons.

Eustis Mining Co.................. ..... .33,000 34,089 Eustis Mining Co.
(Including 1,700 matte.) (Inc. 1,773 matte.)

G. H. Nichols & Co..................... 35,000 36,ooo G. H. Nichols & Co.

Cillis and Moulton........................ 2,000 No shipnm'ts; 2,ooo Dr. Ells.
tons raised, est'd

Memphremagog Mining Co................. 900 800 Mining Bureau, Geol. Sur. Can

Excelsior Copper Co...................... 255 255 Quebec Central Ry. Returns.

FELSPAR.

Villeneuve Mica and Mining Co.... ........ 250 411 Canadian Pacific Ry.

IRON.

Bristol Iron Co.......................... Not mentioned. 2,650 Biistol Irou Co.
!Shipd.Nov.& Dec.

Differences in other returns are also apparent; but we think these figures are sufficient to
show that absolutely no reliance can be placed on Mr. Obalski's statistics. Mr. Obalski states
that these estimates are very approximately made ; this is just what we object to. The accurate
returns of the shipments of phosphates, asbestos, copper and the other minerals are accessible
at the end of the year, and can readily be obtained if the information is sought from the proper
quarters. There can, therefore, be no excuse for discrepancies like these in statistics bearing
the impress of Government authority ; they are misleading 'to the public, and do great injustice
to the mines and the very promising industry which they represent.

A Lesson from the Toronto Fire.

If the destruction of the University of To-
ronto, deplorable as we all must feel it to be,
will only impress upon Parliament the very
urgent necessity there is of better protection
from a similar and what would be a more serious
disaster to our Geological and Natural History
Survey Museum and offices, it will not have
been an unmixed evil. As we have repeatedly
pointed out in these columns, the present incom-
modious structure is utterly inadequate to the
wants and uses of the institution, and adjacent
as its, to a numbet of rickety old fashioned
buildings, it has absolutely no protection against
destruction by fire. At present it holds the
most precious collection of minerals, fossils, and
botanical specimens contaned in any one build-
ing on the American continent. The loss of
such a valuable collection would be irreparable.
In a monetary sense they represent more than a
million of dollars. Surely these are worthy of a
better fate? If, instead of indulging in jealous
intrigues and internal bickerings over family
troubles, the members of the staff would unite
in pressing the urgency of this matter with half
as much energy and zeal as they have lately dis-
played in pulling the political wires for purely
personal ends, something definite might be done
to avert a public calamity, which may occur at
any time under existing circumstances. Now
that Parliament is in session it is both right
and proper that the facts should be placed before
the representatives of the people, and that they
should be asked to assist the Government by
their support, in projecting the erection of such
a structure as would place Canada abreast of
the other nations of the civilized world in the
march of improvement.

Imports of'Coal, by Water, at the Ports of Montreal, Sorel, Three Rivers and Quebec, for the Years z888 and 1889.

(Authentic figures compiled for the REviEw.)

MONTREAL. SOREL. THREE RIVERS. QUEBEc. TOTALS.

RIMARKS.

1888. 1889. 1888. 1889. 1888. 1889. 1888. 1889. 1888. 1889.

Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons,
CAPE BRETON MINES-

"International")............ 72,341 82,879 1,191........... .......... .......... 4,615 3,841 78,147 86,720 Inc. over 1888, 8,573

General Mining Association. 45,917 45,297 6,698 8,404 3,500 1,300 25,073 21,828 81,188 76,829 Decrease, 1888, 4,359

Sydney & Louisburg Coal & Increase, 1888, 3,608
Railway CO............. 48,777 48,915 .......... . 3,900 ·.......... .......... 7,689 5,759 56,466 60,074

"Caledonia".............. 46,414 33,454 9,739 9,910 .--........ 3,000 ............ 10,077 56,153 56,441 do 1888, 288

"Gowrie"................ 38,837 32,106 10,898 7,372......-... ........ ·.· 583 550 50,318 40,028 Decrease, 1888, îo,29o

"Glace Bay"............. 39,933 31,411 1,500 4,819 2,184 2,089 1,368........... 44,985 38,319 do 1888, 6,666

PIcTou COUNTY MINES-

"Intercoloniat"...........54,906 35,452 ............ 9,200.......... ...----........ ................... 54,906 44,652 do 1888, 10,254

"Vale" and "Acadia".... 22,073 1,213 ..........-.. ...... .......... .......... .......... .......... 22,073 1,213 do 1888, 20,860

FOREIGN CoALS-

Scotch ................... '21,733 12,331..................... .................... 25,474 21,273 47,207 33,604 do 1888, 13,603

English....................5,580 4,791.......... .......... .......... .......... 12,256 15,948 17,836 20,739 Increase, 1888, 2,903

Welsh Anthracite.........4,155 8,286.......... ............................... 4,105 .....--..... 8,260 8,286 do 1888, 26

400,666 336,135 30,026 43,605 5,684 6,389 81,163 79,276 517,539 466,905
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Rumored Discovery of Coal North of
Lake Superior.

Late Port Arthur papers are full of accounts
of supposed discoveries of coal said to have
been made in the counrty north of Lake
Superior. From time to time similar discoveries
have been alleged to have been made in various
parts of the Provinces of Ontario and Quebec in
localities where it would be almost impossible
for coal to occur, if there is any truth in the
conclusions of geologists On looking into the
question and reading what is said in the reports
of the Geological Survey as to the rocks of the
region referred to, we have come to the con-
clusion that while nothing is impossible, it is
exceedingly improbable that coal of any kind
exists in the region to the north and northwest of
Lake Superior. Dr. BeJl in his report for 1877,
describes beds of lignite in the drift along the
Missinaibi River far to the northeast; but in his
report for 1886 the sane gentleman gives rea.
sons why true coal need not be looked for in the
great region westward of James Bay, including
the country in question. No coal has been
found in any part of the world in rocks of such
ancient date as those which occupy the whole
country to the north and west of Lake Superior
or until we come to the plains; and Dr. Bell
shows that the evidence of the drift is all against
the chances of finding coal anywhere to the
northeast. The Geological work bearing on this
problem having been done already by the Do-
minion Survey, we do not see that anything is to
be gained by the proposal to ask for $i1,ooo from
the Government of Ontario and the same
arnount from that of the Dominion. The
ignorance of the results already arrived at by
our own Survey appears to be at the bottom of
much misunderstanding which might be obviated
if the Reports of the Survey, or rather a sum-
mary of them, were better disseminated. Cases
of this kind show the necessity of finding better
means of diffusing among the public the valuable
information already acquired at the public ex-
pense.

The Economic Geology of Ontario.

Although the Report of the Royal Commission
appointed to enquire into the mineral resources
of Ontario is not yet ready for distribution, we
have been favoured with a glance at the advance
sheets of that portion of it which has special
reference to the economic geology of the Pro-
vince. Dr. Bell has evidently done his work in
a painstaking and highly creditable manner, and
has succeeded in condensing into some fifty
pages, not only an interesting, but a scientifically
accurate description of what is known of the
geology of this section of the country up to the
present time. The first part of his report
defines the proper meanings of some of the
commoner geological terms which are often too
loosely used, and explains the origin of the

proper names in Canadian geology. An outline
is then given of the various rock systems and
formations of Ontario, and each is described in
the light of the most recent investigations.
These divisions are described in their chrono-
logical order. The origin of the various Lauren-
tian rocks and the true position and relations
of the Huronian system are clearly stated.
After the general description of the Huronian
the leading facts are given as to iron, copper,
nickel, silver, gold zinc, antimony and other
ores in this pre-eminently metallifarous forma-
tion. The Animikie, or silver-bearing formation
of Lake Superior is described in an interesting
and intelligable manner, and all dates of dis-
covery, workings, etc., are accurately stated, Dr.
Bell having been personally familiar with these.
The various unaltered formations with their
accompanying economic substances, such as
salt, gypsum, petroleum, natural gas, etc., are
described in their proper order. Dr. Bell is
a specialist in surface geology, and devotes
a few pages to a graphic summary of this
branch of geology as far as it refers to the
Province of Ontario. A few pages are added
in regard to the copper, nickel and gold mines
of the Sudbury district, so as to bring the sub-
ject up to the end of 1889. Taking it in its
widest sense we do not remember to have read
any geological report which, for the number of
pages, has proved so interesting and satisfactory.
We understand that the complete Report of the
Commission, which, as we have said before,
has been far too long delayed, is to be sub-
mitted to the Local Legislature during the
present session.

Importation of Mining Machinery.
In the House of Commons on the 3st inst.
Mr. Listerasked whether the Government has allowed

any machinery used in the copper or nickel mines at Sud-
bury to be imported free of duty, or to be used in bond ?
Has the importation into Canada of any mining machinery
been ermitted without the payment of duty during the
past ve years?

Mr. Bowell-Application was made for the admission,
free of duty, of some machinery that had been used in
the mines of the United States, for use in the copper
and nickel mines at Sudbury, Ontario, which was con-
ceded by Order-in-Council. The British Columbia
Government appropriated a sum of money to purchase
machinery for the purpose of erecting reducing works in
the Cariboo district, British Columbia, upon which duty
was paid, and application was made to the Dominion
Government for a refund of said duty as such machinery
was not manufactured in Canada. That application was
granted. No refund has been made, for the reason that
it has not yet been shown to the Department what por-
tion of the machinery imported is not manufactured in
Canada. When that is done, a refund will be made.

The Natal Coal Fields.-The existence of exten-
sive coalbeds in Natal of a rather better quality than any
yet found the Cape Colony has long been known ; but
owing to the absence of any local demand and the pro-
hibitory cost of transit by ox wagon, they were almost
unworked until recently, when the railway from the port
of Durban was extended sufficiently near them to admit
of a portion of. the supply for the locomotives being con-
veyed to the line. An extension of the railway to the
Transvaal border, now in progress, will admit of the
coal being put direct into the trucks, when it is antici-
pated that the Natal railways will be worked exclusively
with local coal, and that the coasting steamers will also
be supplied with it. Mr. William Milne, locomotive
superintendent of the Natal Government railways, con-
si ers that some descriptions of Natal coal are almost
equal in steam-generating properties.to South Yorkshire
coal, which was exclusively used formerly on the Natal
railways.

LETTEPS TO
TrE E»DIT01.

Phosphate Analyses.

LONDON, ENG , January 15th, 1890.
The Editor,

SIR,-I have read with great interest Captain Adams'
letter in your November number on the subject of the
sales of Canadian phosphate in Europe.

The first point about which Captan Adams complains
is the cash discount of 2y•%, the answer to which is that
it is the custom of the trade. I should imagine that
when Captain Adams purchases machinery or supplies
for his mines that he secures a discount for cash pay-
ment; but in addition to this there is another matter to
be considered, viz.: that the broker in Europe who sells
the phosphate to the manufacturer often has to take the
risk of drawing on his buyer, whereas he accounts to his
seller on a cash basis.

The next point is the moisture question. A few years
ago when phosphate was sold " as it rises " (i. e. analysis
on the normal state) it frequently happened that the test
was below guarantee, simply because the moisture was
taken into account in the analysis and was not deducted
from weight, the result being that a cargo of phosphate
sold as 80% and which tested say 81% on the dry basis,
but only 79% in its natural state was rejected for being
below guarantee and a heavy allowance claimed. Cap-
tain Adams also appears to lose sight of the fact that
what is lost in weight is made up in the analysis which is
proportionally higher ; and further than this, the phos-
phate being sold with one-fifth of a penny rise for every
unit above guarantee, the seller secures an additional
price for every unit, as the rise is taken on the analysis
of sample dried at 212°, and not on the analysis in
normal state. On a cargo testing say about 83% on dry
analysis, and only 8o% in normal state, the gain to the
seller would be about 4s. 2d, or $i per ton.

Further, Captain Adams, while on the one hand ob-
jecting to have the moisture deducted from weight,
claims on the other to have his phosphate analysed on
the dry state ; in other words he wants to be paid the
phosphate price for any moisture which the cargo hap-
pens to contain.

To come now to the question of difference in tests of
samples taken on shipment and on discharge, Captain
Adams appears to have been singularly unfortunate in
his experience. For the last two years all the phosphate
shipped by the Canadian Phosphate Co., limited, has
been analysed previous to shipment, and the results ob-
tained on both sides have been practically identical. I
think an explanation of Captain Adams' trouble may
possibly lie in the fact that his shipments may have been
mixed ones, i. e. the collective output from a large num-
ber of pits which gave different grades of ore, and would
be therefore very difficult to sample. I have seen the
sampling done at numerous places in England and on
the continent, and I am of opinion that the current sys
tem of taking about i% of the cargo as it is being dis
charged from the ship is as fair a method as could be
adopted, for the whole sample taken is ground up to
powder and well mixed before the final samples are
taken In the case of mixed shipments it is more prob-
able that the discharge sample would be the correct one,
as after the double or treble handling, the various grades
would be thoroughly distributed through the whole
cargo. I think, however, that in taking samples up
country at the mines, a loss of i% in the test should be
calculated on, seeing that the phosphate is likely to get a
certain amount of extraneous matter mixed with it dur-
ing its conveyance from the mines to Montreal,' and
during shipment fron the dirty wharves provided at
Montreal.

I do not at all agree with the suggestion to leave the
sampling to one reoognised authority, for in cases of dis-
appointment on the part either of buyer or seller, which
would be sure to occur sooner or later, the trouble would
recommence. In addition to this the cost of sampling,
which is now very trifling, would be most materially in-
creased, for such a sampler would want at least four or
five guineas a day, and as he would have to be waiting
at all times in the docks until the steamer commenced to
discharge the phosphate, payment would have to be
made for about four days work on each shipment.

As to there being anything in Capt. Adams' argument
that buyers' chemists are ipso facto lower than sellers',
this I do not for one moment admit, for in one contract
A will be the chemist for Buyer and B for Seller, in the
next vice versa, and so on. For my own satisfaction I
have made a list of a number of cargoes, and I find in
adding up the total of thirty tests by buyers' chemists
and by sellers', that whereas the sellers' tests gave a total of
2423 units, buyers gave 2433, or an average difference of
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about 34%. I have seen cases where differences between
chemists have been 2% or even 3%, but the reference to
the 3rd chemist always settles this point.

On the question of reductions claimed for cargoes
being unaer test, Capt. Adams has given your readers
but one side of the case, viz.: the seller's, who, having
delivertd a cargo inferior to what he has sold and guar-
anteed, finds himself obliged to suffer in consequence.
Now let us consider the buyer's position. A manufac-
turer has a buyer of say iooo tons of 18% superphosphate;
before accepting the order he enquires the price of the
cheapest phosphate from which he can make this quality:
he chooses perhaps 8o% Canadian and buys 500 tons
with which to fill his order. When the Canadian phos-
phate arrives it tests say only 78%, or not sufficiently
high to enable the manufacturer to make the superphos-
phate he has sold. The manufacturer has therefore to
replace with material from another source, and it fre-
quently happens that he has to pay a higher price for his
raw.material. He therefore not only loses part or all of
the profit he calculated on making, but finds his work
blocked with a lot of material which he did not want.
Therefore, in making an offer for the same he calculates
the loss he has incurred in having to buy other material,
and deducts this from what he considers the value to hini
of the 78%, which he never bought, and which the ship-
per who sold him 80% expects him to keep. I have cer-
tainly known cases where ch.ims have seemed excessive,
but it is not always possible to know how the buyer is
placed by the default in guarantee, and the broker or
agent in Europe being thus between the buyer and sel-
ler, may find himself in a truly trying position, his seller
having delivered a cargo below guarantee and his buyer
claiming a heavy allowance. The seller thinks the
broker is not looking after his interest in settling with a
heavy allowance, and the buyer refuses to listen to any
new offers of phosphate made by the broker, because he
cannot rely upon receiving what he has bought. I have
known instances where the buyer has consented to a re-
sampling in order to satisfy the Canadian seller, but I
have never yet heard of a case of this kind where the
second sampling has given any appreciable difference
from the first.

As to selling phosphate on a sliding scale without
guarantee, the proposal is absolutely impracticable, for

'the manufacturer only buys phosphate of that particular
g rade which enables him to produce the superphosphate
or which he has buyers.

In conclusion, though I admit there have been troubles
in the Canadian phosphate trade, I am of opinion that it
has in most cases been the fault of the sellers, who gen-
erall> imagine their phosphate to be of a better quality
than it really is; but I think that now that the industry
is beginning to be more seriously studied and treated
with more systen, the results obtained in Europe will
not be a cause of dissatisfaction to the Canadian sellers.

I am, yours, etc.
C. C. HOYER MILLAR.

MONTREAL, Feb. 15th, 1890.
The Editor,

SIR,-With your permission I would like te have
space for a few remarks on the subject of Phosphate
Analyses, which has been under discussion in your
columns for the last three months.

There is no doubt that in the past, miners of Canadian
phosphate have been dissappointed at the valuations of
their ore at European ports, even though they have
based their expectations of returns on analyses of their
goods made by Canadian or U. S. Chemists. The ques-
tion is, what has been the cause of their disappointment ?
Is it the sampling, or the analysis, or both ? I have had
some little experience in sampling, with more in
analysing Canadian phosphate, and I am firmly of
opinion that very many, if not all, the cases of disap-
pointment are to be traced to improper sampling of the
ore, either here or on the other side of the water.

Sampling. as Mr. J. Lainson-Wills very properlp re-
marks in your January issue, is no easy matter, and it is
high time that our miners should pay more attention to
the matter here, as weil as at the port where the
European purchaser accepts the cargo. More careful
attention to this matter will, I am convinced, result in
fewer disappointments when accounts of sales are re-
ceived.

As to the analysis, chemists, both on this continent
and in Europe, are almost a unit in using what is known
as the Molybdate method, and when working on dupli-
cate samples find no difficulty, as a rule, in obtaining
closely concordant results. At the same time it must be
admitted that the correct determination of the amount of
phosphoric acid in a sample of ore is by no means an
easy matter ; indeed, in the valuation of no other com-
monly occurring ore is greater care required.

In conclusion I may be permitted to add that I am
surprised to see Mr. Lainson-Wills advocating the
method of analyses he outlines in the January REVIEW.
This method, which is uncertain, and likely to givetoo

high results, has for some years been almost universally
discavded in favour of the Molybdate method already
mentioned.

I am, yours, etc.,
J. T. DONALD.

MONTREAL, Feb. 21, 1890.
The Edito-.

SIR,--I have read with interest the comments made by
:orrespondents in your January number upon my previous
emarks as to the commercial difficulties attending the
sale of Canadian phosphate. Mr. J. Lainson-Wills, in
his learned article, waives aside the qûestion by saying :
"the commercial dealings offering no difficulty to any
:ompetent man of business." So it appears that the
whole trouble is due to the incompetency of Canadian
shippers, and as they all, without exception, have suffered
severely from the causes indicated, they all stand con-
demned. If our inefficiency is the cause of all our
troubles, it is well that we should know it; but it would
be a kindness to us if Mr. Lainson-Wills would give such
instruction as might enable us to reform, or else convince
us of our hopeless incompetency and induce our retire-
ment en -masse from the business in favor of competent
men. His prescription of Maret's method of analysis is
said by our best authorities to be defective, but he hits
the mark when he suggests that " the same method of
analyses be adopted by the respective chemists."

Mr. Hutchinson's analyses show a gratifying agree-
ment, in no case being as much as one per cent. different.
But his statement confirms my assertion that the buyer's
analysis is lower than the seller's in a large proportion of
cases. In thefive instances which he gives the buver is
lower every time. I denounce this as a grave commercial
scandal worthy of the attention of the honorable chem-
ists whose reputation is necessarily involved in such a
condition of things. Chemical reactions certainly cannot
vary with the differing commercial interests, nor can the
chemists be supposed to prostitute their noble science.
The explanation is that different methods are used, and
after a little experience it is found out that certain men
are usually higher or lower in their results, and these
henceforth become sellers' and buyers' chemists, respec-
tively. The fault, if it be a fault to follow the recognized
custom of taking every possible advantage in trade, lies
with the merchants and manufacturers, and the remedy
rests with the chemists. Let them adopt uniform
methods of analysis, and we shall doubtless secure an
average agreement in results.

Yours, etc.,
ROBT. C. ADAMS.

Cobalt in the Nickeliferous Pyrrhotite of Sudbury.
MONTREAL, Feb. iIth, 1890.

The Editor,
SIR,-In a recent issue of your Review reporting the

Transactions of the American Institute of Mning
Engineers in Ottawa, I noticed a statement to the effect
that pyrrhotite never contained cobalt.

In December last, a specimen of Sudbury pyrrhotite
free from gangue was placed in my hands for analysis.
On careful investigation it was found to contain 3.843
per cent. of nickel and o.59 per cent. of cobalt. I may
also add that it contained 0.33 per cent of copper.

Cobalt is found in the pyrrhotite of Elizabethtown,
Ont., and in that of other localities in Canada.

Apologising for encroaching upon your valuable space,
I am,

Yours, etc.,
MILTON L. HERSEY, B.A. Sc.

Chemical Laboratory, McGill College.

Metallurgical Progress in 1889.

The metallurgical progress of the past year has been
mainly in the direction of perfecting existing process
rather than in that of new discovery, at any rate as far as
can be judged by communications made public. At the
spring meeting of the Iron and Steel Institute consider-
able interest was exerted by a record of experiments on
the addition of nickel to iron and steel, which had been
carried out at Halside in Scotland, by Mr. James Riley,
and showed that lined steel containing 5 per cent. ol
nickel has its elastic limit and alternate strength raised
by nearly one-half, wbile the hardness is but slightly
augmented. With the large increase in the supply o
nickel from Canada, it is not improbable that steel oi
this kind may become practically useful at no distani
date. The open hearth furnace, variously modified both
as regards shape and material of construction, continue!
to increase in usefulness. For the large purposes, suc
as the ingots required for modern artillery, furnaces o
30 to 4o tons capacity are now frequently employed, an(
the incrcasing use of dephosphorising methods, even witl
the highest class of pig iron, is specially noticeable
This is rendered possible by the use of refractory basi
materials, such as caustic magnesia, and more particularl
chromic iron ore, the latter being used not only for mel
ing furnaces but also for the beds of reheating furnaces

In General.
Messrs. Andrew Hunter & Co., 4 Fenchurch Avenue,

London, Eng., have acquired the business formerly car-
ried on by Messrs. Moller, Gaetz & Co., as chemical
brokers and phosphate merchants.

In another portion of this issue we publish a summary
of the evidence in the suit of the Hamilton Fertilizer Co.
vs. Wilson, which opened at Hamilton on the 7th inst.
The suit was for payment of a note for $120 given for a
shipment of " Sure Growth Fertilizer." The analysis of
the fertilizer gave :

Phosphoric acid, soluble in water. o.86%
Solublein citrate of ammonia .... 5.61
Insoluble....................1..1.71
Ammonia......................5.40
Potash .... ................ .. 5.24
Moisture.......................7.03

The defendant alleged that it had not benefitted his
crops, and refused to pay. In all probability the fertilizer
did not produce immediate effects owing to deficiency in
soluble phosphoric acid, but the land will per-
haps show its good effects in the following years. Since
this was written, we find that pressure upon space com-
pels us to withhold the evidence and verdict in this case.

Markets.
The following is an extract from Messrs. Couper

Millar & Co.'s circular under date of i6th ult:
The " Corner " in phosphates becomes daily more
acute, and it is hard to say how manufacturers' wants are
to be supplied during the spring months. Long prices
are being paid by continental buyers for high test
material, and very little obtainable, while medium and
low test is scarce, the strike of the coal workers on the
Continent having actually shut up some of the works prc
tem., which tends to aggravate the situation, they plead-
ing "force majeure" as a reason for non-delivery on
existing contracts. Mineral phosphates. -South Carolina
offering sparingly at i id.to 1i14d. per unit according to
port. Somme continues scarce; indeed, there is very little
available for early delivery of any test. Canadian
enquired for, but raisers are not disposed to sell
yet at even îs. 3 d. per unit for 8o per cent. with 1-5
of a penny rise, basis London dehivery. Belgian, owing
to the coal strikes, is, generally speaking, off the market
for the present. Aruba is not offered, and the much-

prized Curocoa does not come forward. Cambridge and
Bedford coprolites wanted, but what little is raised is
consumed in the district.

Later advices, under date of ioth February, state that
the "boom " in Florida phosphates has had a tendency
to depress the market, and quotations for Canadian are a
penny less. I/3d. can be obtained at Hamburg, and
i/2d. for English ports. South Carolina has dropped ~50
cents per ton, equal to one half-penny per unit. 65%
phosphates have been sold for next year s delivery at nine
pence, which is an advance of one halfpenny on last
year's prices.

Freights.
The outlook for the coming season is good. Quota-

tions are as follows : Liverpool, 6/3d.; Glasgow, 6/3d.;
London, 7/6d.; Hamburg, 12/6d. to 15/. An unprece.
dented number of outside vessels are reported to have
been secured for deals, and plenty of room is therefore
anticipated.

Templeton District.
Mr. A. S. Thomson, of Toronto, is now operating

with a small force on Lot 27, Range io, in the district of
East Templeton. During December about 6o tons of
No. i ore were mined and hauled to station.

Operations are now going ahead at the McLaurin pro-
perty, lot 7. A couple of boilers and other machinery

f have been shipped, and, as soon as the snow leaves the
f ground, work will be pushed actively on the other por-
t tions of the property.

S About 900 tons have been shipped to the front from
h the Blackburn since the beginning of the year. The
f average daily output at present is eleven tons, with a
d force of 50 men. Three boilers and four steam drills
h have been added to the plant, and the prospects for a

large output during the coming season are good.
c
y The Annual General Meeting of the Templeton and

Blanche River Phosphate Co. was held at Montreal, on
the ist inst. The following directors were appointed &
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Wm. Cassils, president; R. McLea, vice-president;
Dickson Anderson, managing director; Hugh Graham,
J. M. Kirk, Henry Hogan, A. Holden, directors. The
retiring directors were H. J. Beemer and T. Trimble.
Mr. P. S. Ross was re-elected secretary to the company.

A little mining has been done on Lot 35 in the Gore
of Templeton with most satisfactory results. A vein of
pure green apatite forty-four feet long by three feet in
width, and other " shows " equally promising, have been
uncovered. The owners will resume working as soon as
the snow leaves the ground.

Mr. Wm. MacIntosh, of Buckingham, is hauling phos-
phate to the Blanche from his Murphy lot. Recent de-
velopments are reported to be highly satisfactory.

Lievres District.
The output of the North Star to date is estimated to

have been a little over 2,000 tons., Mr. R. N. Hall,
M.P., of Sherbrooke, is now in London with the object,
we understand, of placing this productive and well de-
veloped property, associated with some adjoining Lots, in
the hands of an English syndicate which proposes to ac-
quire them. We have heard it stated on good authority
that the profits of this company on last year's operations
were between twenty and thirty thousand dollars. Capt.
Williams has a force of some 6o men now in the pits,
which are all doing well.

The High Rock Mines, which lately have been in
zather hard luck, are now looking very much better, and all
the pits, particularly the Cap Rock, are turning out satis-
factory outputs once more. Foreman Smith is now run-
ning a tunnel from No. i through to No. 9, and antici-
pates the discovery of some rich veins.

The pits of the Canadian Phosphate Company, al-
though slightly troubled with water lately, have been
turning out exceedingly well. Especially is this noticeable
in No. 2, where large masses of high grade are found
and the pieces being too large for the tubs are being
hauled up by chains. The Star Hill Landing is well
filled np with various grades of ore, ready for shipment
en the opening of navigation.

The Anglo-Continental Guano Co. has appointed Mr.
Smith, a gentlemen reputed to have an extensive ex-
perience in the mining of phosphates in Europe, as
the superintendent of their recently acquired property.
Mr. Smith has arrived at the mines, and is now engaged
in operations preliminary to more active work.

At Little Rapids, work on the newly discovered fissure
proceeds with a small force. Developments are reported
to show three feet of clean ore in the vein. This pro-
perty is now in good shape for more extensive workings.

Some very important developments have been made
during the past few months on lot 27, in the 4th Range,
Portland West. Average samples of the ore, which is red
in colour, have analysed 89 per cent. of tribasic phos-
hate of lime. Mr. Lainson-Wills reports it to be the
most remarkable surface showing of apatite in this coun-
try, cevering, as it does,an area of about 200 feet by
4o feet, and revealing the existence of a vast deposit of
the purest crystallised red apatite, having a course of
N.W. and S.E.

Peter Powers and a force of some 25 men continue to
make satisfactory headway at Central Lake. The mine
s being outfitted with an excellent plant comprising 40
IH.P. boiler, drills, steam hoist and other machinery.

Mr. S. P. Franchot, of the Emerald, is now in Lon-
don.

The Dominion Phosphate Co. (of London) have some
fifty men working under Manager Gibbs. This mine is
also being equipped with new machinery, including 50
.H.P. boiler, additional steam hoists, drills, derricks, etc.
A couple of large scows for the shipment of their output
below the rapids are in the stocks.

Kingston District.
We regret to have to record this month two. very

deplorable accidents, which resulted fatally, at the pits of
the Foxton mine. The accident on the 4th inst. is des-
cribed by an eye-witness as follows: Dennis Mooney,
working in one of the shafts, 150 feet deep, placed a por-
tion of a steel drill on the bucket to be taken to the
surface. When he thought everything was clear he
resumed his work, but he did so too soon. The bucket
was being pulled from the opening just about that time,
and, canting, the point, which is about i i inches long,
descended with great force. It came in contact with
Mooney's head, cutting through his hat and then through

his skull, and wedging itself solidly in his head, one end
protruding through his mouth. When he was raised
from the pit he presented a -terrible appearance. The
bar and hat were removed, the latter containing a hand-
fui of brains. A physician was summoned, but nothing
could be done to save the man's life.

The other unfortunate occurrence took place on the
13th inst., and is described as follows : Michael Hogan
fell out of a bucket head foremost down the dark shaft
for a distance of ninety feet. He was only engaged at
the mine for half a day. As he was being drawn up at
six o'clock he grew nervous, lost his hold, and though
grabbed by a companion, fell overboard to his death.

The output from these mines has not been so good this
month, in consequence of a good deal of dead work in
the pits. A fault has been found in the bottom of the
main pit which has shifted the phosphate and reduced the
production temporarily.

ININQ NOTES.

Nova Scotia.
At the annual meeting of the Cumberland Railway and

Coal Co., held at Montreal, on the i2th inst., the old
board of directors was re-appointed.

At the annual meeting of the Londonderry Iron Com-
pany, held at Montreal, on the same date, a report of the
operations of the company during the past year was sub-
*mitted. A dividend of 6% on the preferred stock, pay-
able on i5th March, was declared, and the old board of
directors re-elected. At a subsequent meeting of the
directors, Mr. A. P. Paterson was appointed president
and managing director, Hon. Donald McInnes, vice-
president, and Mr..James Phymster, secretary.

The annual meeting of the Black Diamond Coal Co.
was held a few days ago. The report of the directors
was fairly encouraging. The following were elected
directors: D. C. Fraser, Graham Fraser, Geo. F.
McKay, J. L. Jennisen and Harvey Graham. The
directors recommended the payment of a dividend of io
per cent. on the nominal capital of the company. The
recommendation no doubt was very satisfactory to the
shareholders.

We understand that the New Glasgow Iron, Coal and
Railway Co. has made a contract with the Stellarton
Brick Manufacturing Co. for the supply during this year
of 65o,ooo red brick to be delivered on cars at Pictou
Landing. This will insure a good season's work for the
brick company, and looks like business on the part of
the iron company.

It is reported that the Londonderry Iron Company,
owning the Acadia mines, will open and operate the
Torbrooke iron mines in connection with its works.
These mihes are in Annapolis County, N.S., and pro-
duce red hematite ore of a very superior quality. The
company, it is stated, has secured leases on the property
covering about two miles of the ore vein, which is six
feet in width, and contains 62 per cent. of metal.

Whiteburn District.
The McGuire mine, to which reference was made in

January issue, is reported to be closed for a long time.
The Graves mine has made a change of management,
Mr. Whidden retiring. The new manager, Mr. W. J.
Smart, is an American, and has had an extensive experi-
ence in mining in the United States.

Pleasant River District.
Messrs. Thompson & Newcombe have about finished

their preparations for active work, and will give their
property another test. Larger pumps have been ordered,
and will soon be placed.

Molega District.
The Parker-Douglass Co. have received a small

diamond drill this week, and intend to use it for prospect-
ing their extensive property. It is intended to bore hori-
zontal holes from the ioo ft. level first, and subsequently
to be used for prospecting from the surface. The same
company has also on the way an 8o horse-power Rand
air compressor, and seven drills, and are considering
plans for the transmission of power, either tby air or wire
rope, from an extensive water power distannt about one
and a half miles from the mine.

The Caledonia Co. expect to start their mill in a few
days. This company is employing a large number of

men and should be one of the largest producers in the
camp.

The Malaga Mining Co. are working four of their
lodes this month with good prospects, and the product
will be large as usual. The company are considering
plans for increasing the facilities and output of the mines,
and hiave employed J. E. Hardman, M.E., to consult
with Mr. McGuire, the manager, relative to the same.

Oldham District.

The property of the Oldham Gold Co. will be sold,
by order of the Court, at Oldham on March 22nd. Lit-
te work has been done on this property for some years.

The Standard Gold Company's property, now owned
by John Kilhun, Esq., is being prospected by cross-cuts
and drifts under ground, and the management hope to
reach new pay ground in a few months, or less time.

Fifteen Mile Stream.
The Egerton Gold Mining Company has sold all its

property and privileges to a small syndicate, which has
appointed J. A. Fraser, of Glasgow, as manager. It is
understood that new machinery will be put in at once,
and work be vigorously prosecuted this summer.

Central Rawdon.
Manager Willis had the mill running during a part of

January, and reports the results as coming fully up to
the standard.

Millipsigate Disrict.
Work has been recommenced upon a small scale on

the property of the Duluth Gold Mining Co. It is of a
prospecting character, but the results thus far have been
most encouraging.

Beaver Dam.
Work here was discontinued in January for the winter.

As soon as the weather will permit, the building of the
new stamp mill will be commenced. It is reported that
Mr. Turnbull will reside at the mine and manage it, and
will also continue the supervision of Mr. North's mine at
Renfrew.

New Brunswick.
The treasurer of the Brunswick Manganese Company,

to which we referred in our last issue of January,
has received advices, according to Boston papers. that a
cargo of 200 tons of ore was shipped to Andrew Carnegie,
of Pennsylvania, on the 23rd ult. The company has also
much more ready for shipment. The reported net profit
is some $ri per ton. Owing to the tides of the Bay of
Fundy, shipments are necessarily irregular.

Quebec.
The Villeneuve Mica & Mining Co. expect to have

î,ooo tons of their spar ready for shipment in the
spring. This spar (orthaclase) is being largely utilized
in the manufacture of pottery ware, for which experi-
ments have proved it to be admirably adapted. The
shipments last year were purely of an experimental
nature, and comprised :

To Trenton, N.J..............171 tons
To England.-.......... ...... 225 "
To St. Johns, Que.............15 "

Total................411 cc
Some three tons of uncut mica (muscovite) are now lying
in stock.

The asbestos market remains firm ; prices range much
higher than they have ever done before, and as the de-
mand is undoubtedly greater than the prospective supply
even better figures may be looked for during the coming
season.

The American Asbestos Co. (Limited), have driven a
tunnel from the foot of the hill under their No. 2 and 3 pits,
and are now driving a rise to cut the No. 2 pit. The
tunnel is 6 x 6 feet, and the rise is beng driven in rich
asbestos ground. By means of this tunnel they will do
away with all pumping, and it will at the same time give
them a splendid face or stope to work on. About 15o
men and boys are employed.

We are indebted to Mr. Klein, the courteous manager
of these mines, for the following official returns of exports
and production during 1889:

EXPORTs. MINED.

No. i..........
No. il .n.......
No. iii.... ...
Hornblende....

Tons.
5j19eå
68 ý7afr

259120
2

No. i..........
No. i.... ....
No. iii .....
Hornblende....

Tons.

357iir
12

Total tons.... 381% Total tons.. .-. 530X/
Average men and boys employed during year, 6o.

These mines were first opened last year, and during the
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first six months, only'hand-work by contract system was
in vogue. An excellent equipment of steam working
machinery was then introduced, and the results up to
date have been most satistactory.

Messrs. King Bros. contemplate equipping their mines
at Thetford with a complete new working plant.

All the machinery of the United Asbestos Company
Limited, Black Lake, is now on the ground and nearly
ready to run. As soon as the weather becomes a little
more settled the management will increase the force, and
work the mine on an extensive scale. From returns
received from Mr. Frechette, who formerly operated the
property, we are informed that the exports to the United
States during 1889 were :-

Tons.
No. i ........................... 165%
No. 2........................... 62
No. 3...........................I32
W aste........................... 20

Total...................379
Average number of men and boys employed during year
about 30.

Prospecting on the property of the Black Lake Mining
Co. has developed some very nice veins of asbestos.

The asbestos lots in Coleraine, in which Messrs. Lucke
& Mitchell, Sherbrooke, have a part ownership, were
merely worked last season with a view to prospecting the
property. The surface work was so satisfactory that it

as been decided to put in a complete plant early in the
spring, and go to work in earnest.

The Geological Survey map of the asbestos region is
now in the hands of the engraver, and will be ready for
distribution at an early date. The map is a fine piece of
work. The difference in the Surveys of some of the Lots,
particularly those of the Thetford district, when com-
pared with the Surveys previously executed by the Crown
Lands Department at Quebec, show a wide divergence in
the location of some of the properties, and we should not
be at all surprised to find some lively litigation among the
owners as a result. The surveys made under Dr. Ells,
being the most recent, are probably the most accurate.

Capt. Williams will commence operations on the
Murphy Lots early in the spring. The exports in 1889
were: To United States, 66>/2 tons; Canada, 5iy2
tons. The averaçe men and boys employed were 24
during four month s work.

It is, we believe, the intention of the Anglo-Canadian
Co. to equip their property with an additional plant, in
order to carry on more extensive operations. A number
of new places were prospected last year, and these are
sufficiently promising to warrant the addition of steam
power to work them. The ground in rear, adjoining the
Frechette (now United Co.'s) mine shows equally well,
and a large quantity of choice material was obtained from
these pits during last year. Mr. R. T. Hopper informs us
that the total output from the pits during 1889 was 603
tons, of which about 500 tons went to the United States
and the balance to Great Britain.

A further dividend of 1o per cent. is proposed by the
board of the Bell's Asbestos Company Limited, making
2234 per cent. for the year 1889. The sum of £1,938
will then remain to be carried forward. We are in-
debted to Mr. Thos. Sheridan, Mnanager of the company's
mines in Canada for the following figures of production
during 1889 :-

No. i.1
No. 2.
No. 3.

Tons.
Crude................... 1,200

do ................... 200
do ................... 400

Total.................... I,8oo

Mr. W. H. Lambly, of Inverness, did a little pre-
liminary working last year on his property, Lot A,
Coleraine. About four months work was done with an
average of eight hands, and twenty-three tons were
raised.

Official figures received from the company state that
the output from the Eustis copper mines during the year
ended 31st December last amounted to 34,089 tons of
2,240 lbs. Of this quantity 18,114 tons were smelted,
14,725 tons exported in raw state, and 1,250 tons put in
stock. The matte produced comprised 1,773 tons.

Messrs. G. H. Nichols & Co. advise that the produc-
tion of ore from their Albert mines, Capelton, during the

year ended 31st December, 1889, amounted to 36,ooo
tons, of which about 25,000 tons were exported,

The Brompton Lake Asbestos Company gives notice
of application for Letters Patent of incorporation. The
chief place of business of the new company is to be at
Quebec ; capital $6o,ooo, in 6o0 $1oo shares. The
names of the applicants are :-E. B. Greenshields, Mont-
real; Sir Donald Smith, of Montreal; Frederick Stan-
clïffe, Montreal; R. W. Hudson, Bankhall, Liverpool,
Eng. ; E. J. Hale, commission merchant ; Elliot E.
Webb, William Cook, Archibald Hay Cook, advocate;
G. H. Thomson, Andrew Thomson, president of the
Union Bank, Quebec, all of Quebec. The said E. B.
Greenshields, Andrew Thomson, A. H. Cook, E. J.
Hale, G. H. Thomson to be the first and provisional
directors of the company.

Ontario.
A member of the Local Legislature writes to us as fol-

lows : "It is expected that the report ofbthe Mining Com-
mission will be ready for distribution during the present
session. The Commissioner of Crown Lands bas a
couple of Bills to amend the mining laws, but neither
have as yet been introduced. He tells me that he bas
some provisions to prevent the taking up by one person
for speculative purposes of large areas, but the royalty
business he does not feel so sure about."

Reports from the County of Hastings point to a
revival of the mining operations in that district. The
company that recently purchased the Bull actinolite pro-
perty is now working with satisfactory results. Rumours
are also current that other mines which have long been
idle will shortly be worked again by a wealthy syndicate.

Sudbury District.
Dr. E. D. Peters, the well known American metallur-

gist who bas been so eminently successful in the manage-
ment of the extensive mines and works of the Canadian
Copper Co., bas resigned to superintend the construction
of the new works of the Westinghouse Air Brake Co.,
Southern Arizona. Dr. Peters is succeeded by Mr.
Woodbury, of the celebrated Calumet and Hecla mines,
Mich.

At the mines, work goes along very much as usual.
No. 2 furnace bas shut down for a few days in order to
admit some repairs, and No. i is now in good running
order. The company is at present erecting a school
bouse at Copper Cliff. It is estimated that about 3,500
tons of matte is now in the stock yards.

Mr. Merry, representing the mines operated by Messrs.
Vivian & Sons, states that some 9o men are now working
in his pits making preparations for an active season's
work.

Port Arthur District.
The past month bas been unusually encouraging. The

continued good fortune accompanying the development
of the Beaver mine at great depths by means of the
diamond drill, as well as developments at places where
the workings are in the cherty formation underlying the
Animikie black slates, bas demonstrated the fact that
this lower formation carries silver veins of great richness.
Some of the assays are reported as going about $7oo to
the ton. This fact will undoubtedly be the cause of many
more prospects being opened up, as numerous minor
investors have been holding back pending the result of
the operations of others.

In addition to the prosperous condition of the Beaver,
Badger, Elgin, Shuniah Weachu and West End mines,
another couple of silver prospects are coming fast to the
front.

The vein on the "Murillo " property about ten miles
west of Port Arthur bas widened, and is now producing
first-class ore in quantity. This prospect is owned by an
English company, who are equipping the mine with all
the machinery necessary for rapid and economical work-
ing. An English assayist is resident at the mine.

The next aspirant for honours is the " Star " prospect
on the west boundary of the township of Strange, about
2ya miles north of Whitefish Lake. There is a large
group of promising veins in this locality, and the reported
extraordinary richness of the first shaft is attracting
much attention and numerous enquiries for lands in the
neighbourhood.

The iron land excitement still continues. It is not
known what success the engineering party exploring for
a branch of the Canadian Pacific railway line to the
Atikokan iron bas met with. Those best competent to
judge predict a very easy route for over four-fifths of the
distance.

The iron king ot the district, Mr. R. R. Paulison, is
building a depôt for supplies, outfit, etc., at the east end
of Arrow Lake to facilitate the development of the
immense iron tract which he controls. It is expected
that the P. A. D. & W. railway will reach these lands
before next fall, as the contractors are displaying unusual
energy. The bridge across the Kaministiquia river is
just approaching completion, and for about twenty-five
miles further the line is dotted with camps of men taking
out ties and timbers.

It is reported that the old reliable Rabbit Mountain
mine has been bonded to a syndicate, who have
guaranteed to spend $io,ooo in a test, and will purchase
if development proves favourable.

The Board of Trade at its last meeting discussed
the " Torrens" land title system, Hunter's Island lands
and local crown lands agencies in mining districts, and
appointed experienced men to co-operate with the
Bar association in memorializing the Ontario t3overn-
ment to make certain changes highly desirable in outlying
mining districts. In the " Torrens " system it would
appear that more than four owners cannot be entered
against one piece of land. Now when valuable mining
discoveries are made it is not unusual to hear of sales of
even a fiftieth part, and most people, especially Ameri-
cans, desire to have a tangible, saleable document, which
at present cannot be obtained. The Hunter's Island
question is a most annoying one for those who purchased
in good faith years ago, and have not received their titles.
The want of a title has doubtless caused much loss and
worry to the original purchaser, and the Government
should take immediate steps to have the ground carefully
inspected in order that patents may issue for lands which
are in no way valuable for timber. Mining lands open
for sale ought to be placed in full charge of the local
Crown Lands Agent. It is extremely annoying to have
strangers-intending purchasersand explorers-asking day
after day what lands are available, and to hear the answer
" you will have to write down to Toronto and find out
for yourself, and you may get an answer in a week."
What is there to prevent the Government placing all sale-
able lands in the hands of its local agent who is acting
under their instructions and can at an hour's notice seek
advice from headquarters when in doubt. No money
need go into their hands but should be deposited in the
bank to the credit of the Government, and a copy of the
deposit receipt given to the Crown Lands Agent. This
would obviate any possible objections, and any one on
arriving here and starting out for. the mining region,
could go out with a full understanding of what be was
about. An explorer or intending purchaser would not be
wasting time and money on land which might be already
the property of another, and the waste of a week in cor-
responding with the department would be obviated.

The Star has the following comment on the West
Beaver property, now on the English Market : "We ob-
serve that a fresh attempt is being made to induce the
public on this side to purchase what is known as the
West Beaver Silver Mine. We are informed that the
mine is 'extremely valuable,' and the Beaver mine is
being trottted out as being ' in close proximity,' and as
having yielded £6o,ooo in less than two years. No one
who knows the facts will wish to dispute that the Beaver
is fairly valuable, but there is nothing to show that the
West Beaver, or the properties now offered to the public
are of value. There is no record of profitable bullion.
The Porcupine was opened some years ago, but we have
yet to learn that it was done so at a profit. The truth is
the promoters of the syndicate are trying to dispose of
the West beaver and other properties on the strength of
the Beaver-the one mine which has paid for working."

Now we know little about the merits of the West
Beaver, and can therefore say nothing in its favour or
against it ; but we most emphatically repudiate the
statement that " the Beaver is the one mine that has
paid for working." The Star is apparently very ignor-
ant of the Port Arthur district, and should make itself
thorough'y acquainted with the facts before making
itself ridiculous by any such untruthful assertion.

The January shipments from the Badger amounted to
$15,ooo. Its superintendent at present is engaged
principally in developing new giound, very little stoping
being done.

The Shuniah Weachu Mining Company has driven a
drift through an ore body 125 foot long, west from No. 3
shaft. It is all shipping ore, averaging 450 ounces to
the ton. A block of ore has been opened up in No. 4
shaft east and west, between the first .and second levels,
6o feet deep by 9o feet long. Stoping on both of these
ore bodies will be commenced in a few days. The stock
of this company is steadily going up in the English
market, and the developments at the mine appear to
warrant it.
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Rat Portage District.

Messrs. Matheson & Chaffee are preparing to resume
operations on the Winnipeg Consolidated. The present
depth of the shaft is 125 feet.

The new English company formed by Messrs. Taylor
Sons to work the Sultana is to commence operations in
the spring.

Mr. Oliver Dounais is pushing the development of his
claim at Clearwater Bay. He has two shafts down
some ioo feet, and has begun cross-cutting.

Man. & N. W. T.
Application for Letters Patent under the "Companies

Act 'is made on behalf of the Crowfoot Coal Company,
Limited ; capital stock $25,ooo, in $oo shares. The
names of the applicants are: - William A. Allan,
Ottawa; Henry Lejeune, Regina; H. E. Secretan,
Civil Engineer; A. F. Eden, Land Commissioner, and
Heber Archibald, barrister-at-law, the last three-named
applicants being of Winnipeg. The said William A.
Allen, A. F. Eden and Heber Archibald are to be the
first or provisional directors of the company.

British Columbia.
It is rumoured that the Island Mountain Company,

Cariboo District, will commence working again in the
spring. A proposition has been made by Mr. C. D.
Rand, of Vancouver, on behalf of some British capitalists,
to the owners here of some 23 locations, for the purpose
of forming a joint stock company, with a capital of
$300,000, and to commence work by the first of May.
All the owners here have signed their consent. It is
generally considered that capital is all that is required to
make this place one of the richest gold mining centres in
the world. If the above-named companies go to work,
it will make a change for the better for the whole Pro-
vince of British Columbia, which is universally acknow-
ledged to be a country possessed of vast mineral re-
sources, awaiting development.

The Nason, of Antler Creek, has again shut down,
the pumps not being able to manage the water, and the
claim still remains unprospected. The Barker Co., of
Williams Creek, is at work running for a spot supposed
to be left from old times.

Everything in the mining line looks better and more
encouraging at this moment than has been the case in
many years back. We are all hopeful and in the best of
of spirits. The cold weather has again set in, the ther-
mometer registering at the time of writing below zero.
Yet it is dry and bracing.

A proposal is on foot to form a syndicate with $300,-
ooo to develop the property of the B.C. Milling & Min-
ing Co. Messrs. John Taylor & Sons, London, Eng.,
are interested in the venture.

The four mines at Field, which were part of the assets
of the defunct British Columbia Smelting Co., were
sold at public auction a few days ago by Sheriff Bedgrave,
and were bought in by the Vancouver Syndicate for
about $7,500. These mines, and property in connection,
cost the old company in the neighborhood of $8o,ooo.
Mr. Ceperley has gone up to Field as the representative of
the Va,ncouver Syndicate.

Application was made some time ago by the Govern-
ment of British Columbia for a remission of customs
duties on certain mining machinery imported by the
Government, and entered at the port of Vancouver.
The reply of the Department was that a remission would
be granted if it could be shown that similar machinery
was not being manufactured in Canada. Among the
articles imported was a No. 2 Kendal quartz mill, which
is made only in the United States ; but as the British
Columbia Government has failed to place a distinct value
on the mill, and the invoice being a bulk one for mill,
engine, boiler, pan, settler, etc., it was impossible to
arrive at the amount of duty to be remitted, and accord-
ingly the application has been refused.

We regret very much to have to record the complete
destruction by fire, on the 4th inst., of the new Reduc-
tion works at Barkerville ; loss $25,ooo. These works
were established in the centre of ithe Cariboo mining
district by the Local Government last summer for the
purpose of testing British Columbia ores. They were
completed in November, and the operations were very
successful. Their destruction by fire is a severe blow to
mining prospects, which were looking very bright, owing
to the interest taken in the development by English
capitalists. It is thought the Government will re-build
at once,

D. W. A. Hendryx, manager of the Kootenay Mining
and Smelting Company, writes that his brother is in
negotiation for the purchase of the Silver King, Kootenay,
Bonanza and American Flag mines, the property of the
Hall Bros. and others, and located on Toad Mountain,
near Nelson.

The Phosphate Trust.

The Phosphate Trust, to which a reference
has been made in these columns, has, we under-
stand, been withdrawn in its original form, and
it is now said that the proposal will be submitted
on a more modified basis. Below we publish
extracts from some of the English financial
papers commenting upon the Trust and also
communications from readers of the REVIEW
upon the subject :

A gentleman prominent in the trade writes :-" On
Tuesday Mr. -- told me that our Ottawa
County lands are included in the scheme. I gave an
offer of these lands to a Montreal lawyer last February
for four months, and from what Mr. -- tells me
I infer that his agents must have taken this liberty, al-
though the matter was wholly Withdrawn from them last
June. I should like very much to see what they have
done, and would like to put my people on their track.
It is consummate cheek ; but nothing surprises me now
on the part of a London company promoter.

The Star says : " Our well informed contemporary,
the CANADIAN MINING REVIEw has received a very
remarkable document which purports to be the prospectus
of a new concern on the eve of being submitted to the
English public under the pretentious title of the Phos-
phate Trust (Limited.) * * * * * *

Our contemporary warns the public against having any-
thing to do with the venture. We repeat the warning.
It is not the only one of its kind coming from the same
quarter.

The Financial Times quotes the REVIEw'S article
verbatim.

"A well-known firm of English chemical brokers and
phosphate merchants writes : " We have read and are
very much in accord with the remarks in the December
number of your REVIEw about the late proposed syndi-
cate for the purchase of Canadian phosphate lands. If
any sales had really been carried through on the basis of
such figures, the industry could only have been dis-
credited. Well selected lands have a solid value, which
we expect will improve."

Another gentleman, well known in London, and
intimately associated with the trade, differs from our
views in the following terms: " I read with great inter-
est your very able article on 'Phosphates' in the Decem-
ber number, in which you advocate large working capi-
tal, the want of which has always been the drawback of
Canadian phosphate mining. You further state that
large operations are essential to success, and that you
hope to see soon a large amount of capital put into the
working of these mines. With all this I thoroughly agree.
Turning over a few pages, however, I see you go for
the proposed Trust. I take it from the opening comments
that you had no time to study the " private and confiden-
tial " document put before you, or you would have noticed
that the essence of the scheme was to get a large sum of
money to work the Canadian phosphate deposits, and,
further, that 'every property will be separately examined
and selected by the company's experts, etc., before being
acquired.' Now, the way this scheme has come about
was as follows: Dozens of properties were being hawked
round in all'quarters, and had, say, ten of them been float-
ed, the capital would have most probably exceeded that of
the proposed Trust, and there would have been attempts
to float some twenty or so more. Now, instead of this
having taken place, which would have been a misfortune
to the industry, increasing competition in all ways, in the
buying of provisions, machinery, etc., and on the other
hand, in the selling of the ore, the present scheme seeks
to combine a very large number of properties and work
them all as one undertaking. The company does not
bind itself to acquire the properties offered to it, nor does
it follow, as your comments suggest, that, because a pro-
perty is unknown to you, or to me, or to-C, D or E, it is
zpsofacto worthless. Of course the final success of the
scheme depends on the management, but I think the idea
is a sound one, and I very much regret that you criticised
our rough advanced prospectus, marked "private and
confidential," in a manner apparently very hurried.
Should this scheme not go through, I think it will throw
back Canadian phosphate again and make it next to
impossible to get any capital put into the industry."

A Montreal firm extensively interested in the mines,
and the largest exporters of the mineral last year, have
expressed their views in the following terms :

" In the first place, the name of the company, as a
"Phosphate Trust," would certainly tend to deceive the
public, as a Phosphate " Trust " would intimate that the
promoters held at least the " balance of power " in the
Canadian phosphate business, whilst if you look into the
properties they propose to hold, you will hardly
find one of any great importance, and all the actual
phosphate producing properties are in other hands.
Leaving aside the right of the "Trust " to bring for-
ward a great many properties without the actual consent
of the owners, we consider the scheme as by far too
gigantic, and we doubt whether anybody with an intimate
knowledge of the Canadian phosphate deposits would
wish to invest money therein. The taxes on the nominal
capital stock of such a company would in themselves
constitute a good dividend for any reasonable company.

Curious- Occurrence of Lightning in a Scotch
Colliery.

Drumsmudden colliery is near to the Ayr and Muir-
kirk railway, 13/ miles above Drongan station, and
consists of two pits, each 200 fathoms deep, and forty
yards apart, having a large pumping engine and coupled
winding engines, both under the one roof, and built on a
stone seat. The height of the chimney is 120 feet, and
it is fitted with a lightning conductor, made of copper r/
inch diameter, about 5 feet long, with copper wire ya in.
diameter attached. The pumping pit is io yards from
the boiler stalk, and has a pithead frame 40 feet high,
over which two pulleys are fixed, guiding the haulage
ropes to the pit bottom. There is also a Guibal exhaust
fan connected with this pit. On Wednesday morning,
21st November, 1888, a thunderstorm of unusual and
alarming severity burst overhead, and a flash took place
at a time when the ascending cage was within 20 yards
from the surface. The engine man was made powerless
by the electricity, but, fortunately, had the presence of.
mind to throw himself on the brake lever. and stop the
engine. When he recovered, he felt pained in the arms,
neck and shoulders. Probably the fluid ran along the
beam of the pumping engine, then down the steam pipes
which are connected to the winding engine, and along
which it would find its way to the throttle valve handle.
A heavy charge descended the conductor on the stalk up-
lifting the earth and ashes at the bottom, but otherwise
doing no damage. The pit bottomer of the winding pit
heard a loud, cracking noise, and saw a clear bluish flame
on the crowns on the roof at the pumping pit. The
signal boy was terrified, seeing fire running and leaping
between the haulage rope and the rails. The chainman
was engaged at the time taking down the empty race, and
was sitting on the last hutch, with his feet on the chain.
When about 40 yards down he felt a shock tlrough his
legs, and was pitched down on to the road, and lay
stunned for a time. Twenty yards beyond the foot of the
slope dock, or 320 yards from the pumping pit bottom,
and 240 fathoms from the surface, two boys were stand-
ing, one having his feet on the rails and his head almost
touching the electric bell wires. He got a shock turning
him round about, and both were terrified by seeing fire
flying between the rails and wire. They ran off to fird
the oversman. When they found him they were white
with fear, and said fire was flying all through the pit.
Fortunately no serious injury was done to any of the
workmen or property by the above strange occurrence.

Refining Gold at the Australian Mints.-The
process employed in refining gold at the Australian
Mints, according to the London Mining journal, is
different from that resorted to at the British
Mint. It seems in Australia that when gold is melted
in the crucibles, which are first heated to a dead-red,
borax is placed upon the metal in a melted state, then
chlorine gas is passed through a pipe, which is gradually
depressed until it reaches the bottom, and when the coin-
pressor is relaxed, so that the gas bubbles up through
the gold in its molten state, but without causing the pro.

jection of any globules. Hydrochloric acid from time to
time is also introduced into the generator, and by this
means a rapid evolution of chlorine is kept up. When
the gas first passes into the gold, fumes escape from the
holes in the crucibles. These consist only of the chlorides
of inferior metals that are attached to the valuable ones,
none of the chloride of silver escaping. When any
silver remains in the gold nearly the whole of the
chlorine continues to be absorbed ; afterwards, when the
refining is nearly completed fumes of a darker colour
make their appearance, and the end of the operation is
indicated by the flame or luminous vapour appearing
first of a bright yellow colour, and gradually growing
into a deep, reddish brown. The value of chlorine in
gold refining is certainly not a novelty, but it is claimed
it has not before been put into practical use, though its
action on gold has been no secret to chemists, for it does
not mix with it at a red heat.
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z8o,ooo Egyptian Cats: Sale of a Curious Cargo
of Very Ancient Manure.

Messrs. Leventon & Co., cf Liverpool. received the
other day a consignment of 193/ tons of embalmed cats
from Beni Hassan, Central Egypt. In this parcel are
the remains of about i8o,ooo cats. Specimens of these
have been placed in the Liverpool Museum. Messrs.
Levanton & Co. are about to employ them as manure.
A correspondent writes: " Last week a most interesting
auction was held, in a large Liverpool broker's office-
namely, twenty tons of cats. To understand what they
were, it is necessary to know something of ancient his-
tory. It is well known that many nations, in prehistoric
times, adopted the religion of totemism, believing that
there was a relationship between man and the bird, beast
or reptile which he particularly fancied. The totem of a
section of the ancient Egyptians was the cat, hence when
a cat died it was gaily buried with all honors-being em-
balmed, sometimes decorated, and, in short, had as
much attention paid as any human being. It had been
long suspected that a cat cemetery existed on the east
bank of the Nile, and in the autumn of 1889 a lucky
Egyptiah found this ancient burial ground at Beni Has-
san, about ioo miles from Cairo. Laborers were soon at
work, and dug out hundreds of thousands of cats. Some
were quickly sold to local farmers, and the bigger lots
found their way to an Alexandrian merchant-then, by
the steamers Pharos and Thebes, to Liverpool, where
they were knocked down at £3 13s 9d per ton to a local
fertiliser merchant. The auction was only known to the
' trade,' but even the 'bone ' buyers looked nervously at
the large samples exposed, the genial broker knocking
the lot down with one of the pussies' heads for a hammer.

Hoisting Machinery.*
(By William Giliie.)

In this day of progress and improvement, one is struck
with the rapid developments that have taken place, and
the new improvements that have been introduced for the
purpose of raising the mineral from the mines. A good
many steps of improvement intervene between the crude
methods of slowly winding up small quantities of coal,
three centuries ago, and the rapid, well-disciplined
extraction of the present day. The ingenuity of man
has always been equal to the wants and requirements of
his time ; and in no other way has his genius been more
tasked, that in that of devising methods for raising the
mineral from the mines.

Our subject brings to our attention the names of such
men as Savoury, Newcomen and Watt. In 1698 Thomas
Savoury invented an engine to pump water from the
mines, for which a patent was granted. it being known
as the " Miners' Friend." The steam was used to pro-
duce a vacuum, and the pressure of the atmosphere was
depended upon to raise the water in the pumps.

Thomas Newcomen, about the same time, was busily
engaged upon his atmospheric engine, and the results
though rude and imperfect, were far in advance of any-
thing of his time. The atmospheric engine grew rapidly
in favour, and was extensively used by mine-owners, who
did not like Savoury's engine. Newcomen's was an
atmospheric engine because it depended on the pressure
of the atmosphere to perform the downward stroke, and
to do the principal part of the work. Its great dis.
advantage was, that the cylinder was required to be hot
at one time and cold at another, thus the fresh steam
entered a cold, wet cylinder, thereby losing three-fourths
of its power. This wasteful expenditure of steam con-
tinued until James Watt, the renowned engineer, having
a model of the atmospheric engine to repair, saw the
great defect of the engine, and at once went to work to
solve the problem of a separate condenser. In this be
succeeded, and to him belongs the honour of having in-
veuted all the leading principles of the steam engine as
we have it now.

Mr. C. M. Percy, in his Mechanical Engineering of
Collieries, lays down the following conditions, which
every good winding-engine should fulfil : They should
be strong, durable, and comparatively light in construc-
tion, with more power than is necessary for the maximum
amount of work to be done, easy to handle and reverse,
quick to start and stop, and capable of reaching their
highest rate of speed in a short time ; also, they should
work in pairs and be so proportioned that in case of a
break-down with one engine, the other would be capable
of raising the load, although slowly.

Modern hoisting-engines possess all of these require-
ments, except economy in the well-known horizontal,
direct-acting, high-pressure, non-condensing engine.

This question of economy did not matter so much
when mining was in its infancy, when shafts were shallow
and the products of the mines had to be conveyed but
a short distance ; but with the great and rapid develop-
ment of the mining industry, and the fierce rivalry and
competition that is now existing, economy is one of the
most important points to be considered. Engines work-

ing without expansion and without condensation, are of
the most extravagant class, for with non-condensation
one-third of the absolute pressure exercises no effective
pressure at all, and with non-expansion more steam is
required for the same amount of work, than if the engine
worked expansively. For, when steam is admittcd to
the cylinder at a high-pressure the piston attains a great
initial velocity, and before the stroke is completed the
steam is cut off, the rest of the stroke being completed
by the elastic force of the steam already in the cylinder.
The steam expands as the piston moves forward, and
consequently, its pressure is in conformity with the law
of Marriotte's and Boyle, until the piston is at the end
of the stroke, thus a great saving in steam is effected,
and, as a consequence, a smaller amount of coal is
required, and a maximum amount of work is obtained
from a minimum amount of steam. If we wish to find
the pressure of steam at any point in the stroke, when
the engine is working by expansion, and an indicator
diagram cannot be taken, we can find it by the following
rule :-

Let us suppose that steam is admitted into a cylinder
6' long, at 60 lbs. pressure, and the steam is cut off when
2' of the stroke has been performed.

The pressure during ist foot
of stroke is............ 60 lbs.

The pressure during 2d foot
of stroke is............ 60lbs.

The pressure during 3d foot
of stroke is............ 2/3x 60= 40 lbs.

The pressure during 4th foot
of stroke is............2/4x 60= 30 lbs.

The pressure during 5th foot
of stroke is............2/5x 6o= 24 lbs.

The pressure during 6th foot
of stroke is.. .......... 2/6 x 6o = 20 lbs.

Total pressure ...... 234 lbs.
Dividing this total pressure, 234 lbs., by 6, the number

of ordinates taken, gives an average pressure in the cylin-
der of 39 lbs., the terminal pressure being 20 lbs.

The great difficulty in applying expansion-gear to
hoisting-engines is, that we want full power all through
the stroke, and during the changing at the top and bot-
tom of the shait. Little has been done toward making
our winding-engines work by expansion, and while this
economic principle has been applied to all otherclasses of
engines, scarcely one per cent. of winding-engines have
any such arrangement. We hope that mechanical engi-
neers will soon see the utility of applying some automatic
arrangement, making the hoisting-engine as economical
as that of any other class.

The work performed by a hoisting-engine is the lbs. of
coal raised through any given height, i. e., if 2 tons are
lifted from a shaft 6oo deep in one minute, the useful
work will be equal to 2 X 2,000 x 6oo= 2,400,000 units of
work, or foot lbs., and 2,400,o00*33,0o0=72'73 horse-
power. This work is termed the useful horse-power,
without allowing for friction of machinery, etc. Work
may be defined as the combination of force and motion.
The unit of work is one pound lifted a distance of one
foot. While power may be defined as the speed of doing
work, the unit of power is a force of one pound put
through a space of one foot in one minute. A horse-
power is equal to 33,000 units of power. The actual or
ndicated horse-power is the amount of power that is

being exerted by the engine, and includes all resistances
such as the moving parts of the engine. The indicated
horse-power is found by multiplying the average effective-
pressure by the area of the cylinder in square inches, and
this by the mean speed of the piston in feet per minute,
which gives the units of power; and this divided by
33,000 will give the horse-power of the engine. To illus-
trate, suppose we have an engine with an effective-pres-
sure of 4o lbs. per square inch, acting on a cylinder 30"
in diameter, the speed of piston being 200' per minute.
The units of power will be 30x 30"x '7854= 706-86"
area of cylinder, and this, multiplied by the pressure,
which is 4o lbs., and the result multiplied by the speed
of the piston, 200' per minute, will give the units of
power or 5,654,880, and this divided by 33,ooo equals
171-36, the indicated horse-power. The average effec-
tive-pressure is the difference of pressure between the
fresh steam that is entering to force the piston down, and
the exhaust-steam that has a tendency to prevent the pis-
ton from being driven down. Mr. Percy, in solving
questions like the above, allows 50% for resistances, and
as the work to be done by a hoisting-engine is not con-
tinuous, it is best to have a sufficient margin of power
under all conditions.

The modulus of an engine is that fraction, which ex-
presses the ratio of the work done to the power applied.
If the work applied to an engine equals 6o horse-power
and the engineer only delivers 40 horse-power, then 18 =
2/ modulus, ý3 of the power applied is lost in friction in
the moving parts of the machine.

We can ascertain the pressure of steam, and the
diameter of the hoisting-drum, when the load is specified,
the time of a winding given, with the length of stroke
and area of cylinder. For example: If the diameter of

a cylinder is 20", the speed of the piston 360 feet per
minute, length of stroke 5 feet, and the time of hoisting
from a shaft 720 feet deep, is 40 seconds.

360 x 40
Then, 60 = 240 feet distance travelled by the

piston in 40 seconds of time, and as the piston makes a
forward and backward stroke at each revolution of the
drum, the distance travelled in one revolution would be
io feet. The revolutions a drum would make during a
winding would be 240 divided by 1o or 24, and as the
shaft is 720 feet deep, 720-24=30 feet circumference of
drum, and 30 3'1416=9-5 feet the diameter of drum.
If a tons or 4,ooo lbs. are to be lifted in the load, then
4,000 x 30= 120,000 lbs. the moments that are acting on
the drum, and as the diameter of the cylinder is 20", the
area will be 20s x -7854=314" area of cylinder, this
multiplied by io feet, the distance travelled by the piston
during one revolution of the drum, equals 3140. The
number of pounds that are acting on the drum 120,000

3,140=38 lbs. pressure of steam that must be applied to
the cylinder per square inch, adding 17 lbs. for resistances
the total pressure would be 55 Ibs. per square inch.

In connection with hoisting-engines various methods
have been adopted for the purpose of counterbalancing
the load, which I will briefly notice here. The chain and
staple are being replaced by more modern methods. The
incline counterbalance is used to some extent, the coun-
terbalance force may be found by multiplying the weight
of the counterbalance by the height of the incline and
dividing the result by the length of the incline. The
tail-rope counterbalance consists of a rope the same size
as the hoisting-rope passed around a sheave at the bottom
of the shaft, the pulley being free to move upwards or
downwards between guides. The Koepe system does
away with the winding-drum and substitutes a sheave
connected with the engine. There is a return sheave
placed at the bottom of the shaft. Two ropes are used,
one connected with the tops of the cages passing around
the sheave that is used instead of a drum. The other is
attached to the bottom of the cages passing around the
sheave in the sump. The advantage claimed for this
system is, that it gives a perfect counterbalance in all
parts of the winding; smaller engines are required as
well as engine-rooms and no drum is necessary.

The conical drum is fast coming into favor, as the load
is uniform throughout the hoisting, the full cage at the
bottom of the shaft being attached to the small diameter
of the drum, and the empty cage at the top of the shaft
to the large diameter, so that the principle of the drum
is, that a heavy weight, when acting on the short arm of
the lever, is equal to a lighter weight applied on the long
arm.

Everything in connection with a hoisting-engine should
be kept in good order, so that the friction of the machine
will be reduced as much as possible, and the guides in
the shafts should be kept well greased, thus increasing
the amount of work.

The Mining Industries of Eastern Quebec.

(By R. W. Ells, L.L.D., Geological Survey of Canada.),
That portion of Quebec to which the few remarks I

propose to make are more particularly intended to apply,
viz., the Eastern Townships, has long been known for its
mineral wealth, and has enjoyed a reputation for mining
enterprises, second probably to no other part of Canada.
Capital has been invested in large amounts at various
points, some of which has yielded a handsome return to
the investors, while in other cases the inevitable results
of rash and foolish speculation have followed, much'good
money has been sent after bad, and the principal result
has been a dearly bought experience. This is a peculi-
arity which, I take it, is not entirely confined to Canada,
and it can safely be said that this portion of Quebec does
present to-day more advantageous openings for the in.
vestment of capital, wisely and skilfully applied, pro.
bably, than at any stage of its past history. It may be
said, generally speaking that these industries are at pre-
sent confined to not more than half a dozen lines, among
which may be enumerated, in the order of their present
value, copper, asbestos, roofing and other slates, gold,
and the manufacture of lime. Silver, chromic-iron, anti-
mony, nickel and the various ores of iron, have also been
worked to some extent.

The relations between the geological structure of any
country and its minerel wealth are very close and of the
highest importance, but while, as officers of the Geologi-
cal Survey, possibly the greater part of our energies have
been devoted to the unravelling of the complicated prob-
lems of structure which have from time to time been
presented in regard to the age of the several rock form,
ations in Canada, a certain amount of attention has al-
ways been paid to the careful study of .he economic
aspect of the question. Some of the most intricate.
problems of geological structure have been encountered
in that section of Quebec east of the St. Lawrence River,

*Read at the Ottawa meeting of the American Institute of Mining
Engineers,
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upon the elucidation of which much labor has been ex-
pended for more than forty years. It is no great cause
of wonder, therefore, that changes of opinion have taken
place concerning the age of certain portions, as new
light has been presented by successive years of study.

To better understand the positions of the several
mineral-bearing zones of eastern Quebec, it may briefly
be stated that the rocks of that section are devisible into
three grand classes, viz. : the crystalline schists, which
occur in the form of extended anticlinal ridges, the slates
and sandstones, often highly quartzose, which flank these
ridges on either side, and the areas of volcanic rocks,
diorites, granites, serpentines, etc., often of large extent,
with which both the preceding divisions are intimately
associated. As to their age, the views of those who
have more recently studied these rocks differ widely from
those expressed in the earlier publications of the Geo-
logical Survey. Instead of now regarding the great
ridges of crystalline schists as altered Middle or Lower
Silurian sediments, it has been very conclusively estab-
lished, both from palæontological and stratigraphical evi-
dence, that they are much older, being, in fact, for the
most part, at least, pre-Cambrian, by which is meant that
they underlie the lowest known fossiliferous Cambrian
zone. In the same way much of what was forty years
ago regarded as Upper Silurian, in which was included a
very large area in the southeastern portion of the pro-
vince, has been found to really belong to the Cambrian
and Cambro-Silurian systems. In this way a connection
has been established with well-recognized mineral-bear-
ing zones of other provinces and countries, in places
where formerly a marked discrepancy in the relations of
the rock formations was apparently presented.

As regards the geological position of the principal
mineral-deposits of this section, we now find that the
ores of copper, where found in workable quantity, are
very largely confined to the areas of the crystalline or
older schists. Deposits of considerable extent, it is true,
are found at other horizons, more especially in connection
with masses of dioritic rocks, but as a rule these have not,
in so far as yet worked, proved very continuous or of
marked value.

On the other hand, the asbestos, or, more properly
speaking, chrysotile, occurs in serpentine rocks which are
for the most part associated with the Cambrian slates and
quartzose sandstones, although serpentinous rocks are
found along with the schists at certain points. The roof-
ing slates, at one time regarded as of Upper Silurian age,
are also now held to form part of the great Cambrian
series, as is also the case, I believe, with the slates of the
Welsh quarries, while the gold, the mining of which has,
however, as yet been entirely confined to the alluvial
deposits, or to the gravels of old river channels, is also
without doubt in great part derived from quartz-veins in
slates of the same Cambrian age. The statemeut as to
the age of this last is important, from the fact that these
slates were for many years regarded also as of Upper
Silurian age, and have been so described in the Geology
of Canada, 1863, in which the earliest views of the
Survey as to the structure of this region, viz., those of
1847, are simply repeated. The resemblance of these

gold-bearing slates, which are especially developed in the
Chaudière and Ditton areas, to those of the Cambrian
gold series or Nova Scotia was, however, pointed out
many years ago, and referred to by Logan, Selwyn,
Hunt and others.

The copper-deposits in Eastern Quebec, operated for
many years, and still worked, are those known as the
Capelton mines. They are situated about seven miles
south of Sherbrooke, the principal city of Quebec, east of
the St. Lawrence, and are located on the eastern flank
of a ridge of talcose, chloritic and micaceous schists, which
in this locality form a somewhat narrow belt, some miles
in extent. It has, in the late reports, been described as
the second or Sherbrooke anticlinal. Throughout this
belt of schists, with which are associated considerable
masses of greenstone or dioritic rock, deposits or veins of
the sulphuret or copper pyrites are numerous ; and a few
years ago, at the time of the great copper boom, a
number of mines were opened in this section. While at
many of these places the veins promised well at the
time, the gradual decline in the price of copper, and the
generally low grade of the ore, rarely yielding more than
four to seven per cent., resulted in a gradual suspension
of most of these enterprises. At the present time, while
prospecting is again being resumed with some vigor,
mining is confined almost entirely to two locations at
Capelton, viz., the Nichols and the Eustis mines. The
continued success of these workings has been due to
several causes. One, probably, is the great size of the
vein. which is stated to reach, in places, a thickness of
45 to 6o feet, and has been worked to a depth of over
1500 feet. A chief cause, however, is that these ores
are rich in sulphur, the bulk of the raw ore being used,
first of all, for the manufacture of sulphuric acid, the
residue being subsequently utilized for the extraction of
the copper. A certain percentage of silver in the ore is
also, doubtless, a very important factor as regards their
present successful working, the amount at times ranging
as high as io te 12 ounces to the ton. and probably even

higher, though probably 3 to 4 ounces represent the
average.

The output of ore from these mines is large, ranging
from 30,000 to 4o,ooo tons per year for each. While the
greater part of this product is shipped in the raw state,
smelting works, recently repaired by the Eustis Com-
pany, now dispose of over i,ooo tons per month, which
is reduced to matte on the spot. At the Nichols mine
adjoining, a correspondingly large amount is used for the
manufacture of acid. A portion of the latter, with the
phosphate of the Ottawa Valley, is converted into super-
phosphate of lime. This industry, in the not distant
future, bids fair to assume very large proportions. At
the smelting works of the Eustis mine, the large per-
centage of sulphur is, at present, burned off and lost.

The larger lodes of copper-ore at these places appear
to be mostly in the form of the yellow sulphuret or
chalco-pyrite, with which is found a very large per-
centage of iron pyrite. These have their largest develop-
ment in the townships of Bolton, Hatley and Ascot,
though in some of the mines formerly worked, for
instance, in the old Huntington mine, a large propor-
tion of the pyrite is the magnetic variety or pyrrhotite.
The rocks associated with these ores are, for the most
part, schists of various kinds, with diorites and some-
times serpentine. Variegated and virtreous ores are also
found, in considerable quantity, in the more westerly
belt of Acton, Halifax and Leeds, where they have been
worked to a very considerable extent. These are fre-
quently associated with nacreous or talcose schists, as at
the Harvey Hill, or with limestones, slates and trappean
rocks, as at Acton. At both of these localities very
extensive workings have been carried on, and a large
amount of very rich ore has been extracted, The mines
of Harvey Hill are again being operated under a new
management, the new company being styled the Excelsior
Mining Company.

A very full description of the character and distribu-
tion of the various copper deposits of the eastern town-
ships is given in the latter portion of the Geology of
Canada, 1863, pp. 709-736, and supplemented in the
general report, 1866, pp. 34-44. From these it will be
Eeen that many localities exist in this area other than
those just mentioned, which are really deserving of care-
ful attention at the present time as a source of supply
for copper, both for smelting purposes and for the manu-
facture of sulphuric acid. The great and present value,
however, of the copper deposits above indicated is
more particularly due to the fact that, in the more
easterly or Ascot belt. the veins of pyrites which are
without doubt in many places, of great extent, contain a
very large percentage of sulphur, rivalling, in this respect,
most of those yet known to occur in the copper-bearing
belts of the Atlantic portion of the adjoining States.
Their great importance as a source of supply for ores
suitable for the manufacture of acid is just now beginning
to be fully realized. It is, presumably not too much to
say, that within the next five or ten years, great develop-
ments in this respect will take place throughout this
section.

In the belt of crystalline schists, both to the north and
south of Sherbrooke, recent developments indicate that
possibly the heaviest and richest ore veins have not yet
been reached ; and, in view of the new conditions which
have arisen, much of this district would repay careful
prospecting. Further to the north again, in Ascot and
Garthby, new developments are at present being made
that promise fine returns, and bid fair to equal, if indeed
they do not surpass, the well-known mines of Capelton.

The asbestos industry, although of comparatively
recent date, bas since its inception in 1878, rapidly in-
creased in importance, and bids fair to speedily become
the leading.mining industry of the province. While the
occurrence of fibrous serpentine or chrysotile in the
Townships has been known for many years, and bas
been mentioned in the earlier reports of the Geological
Survey, its true economic importance remained unrecog-
nized, and it was not until the opening of the Quebec
Central Railway across the serpentine belt of Thetford
and Coleraine that any importance was attached to this
peculiar mineral. Although occurring to some extent
with the serpentines of the Laurentian district, north of
the Ottawa River, its direction in this extent bas not
as yet been sufficiently studied to warrant a clear expres-
sion of opinion as to the actual value of these areas, and
the production of asbestos or chrysotile is as yet entirely
confined in Canada to the Eastern Townships, and to
the serpentine rocks which are at present regarded as
forming a part of the Volcanic belt of the lower Cambrian
system of Quebec.

This mineral differs entirely from the actinolite of cen-
tral Ontario, and the asbestos of the Township also pre-
sents several points of difference when contrasted with
that from the Laurentian district. This is seen in the
greater softness, silkiness and tenacity of the fibre of
much of the former, a property which gives it great
value for spinning and for its working into the finer vari-
ety of textures to which it is now so extensively applied.

The stratified rocks associated with the serpentines of
the townships in which the workable asbestos occurs are

generally slates of various colours, black, gray, green
and purple, with occasionally conglomerate and sand-
stones, which are often hard and highly quartzose.
These are frequently associated with diorites, which often
form large mountain masses as at Orford, Ham, Brough-
ton and other points, and which in texture are generally
fine-grained, both massive and concretionary, and in
colour, range through shades of green to brown.

In the province of Quebec the serpentines extend for
many miles, in a series of interrupted outcrops from the
boundary of Vermont, nearly to the extremity of the
Gaspé peninsula. At several places, notably at Thetford
and Coleraine, and in the Shickshock mountain-range of
Gaspé it presents a large development. It is sometimes
found in bands of a few yards in breadth, apparently in-
terstratified with the slates and sandstones, and some-
times with diorites, in conjunction with which it forms
knoll-like hills or elongated ridges of considerable extent.
In many places a gradual transition from the diorites to
the serpentines can be observed, and it seems very con-
clusively settled, both from observation in the field on a
large scale, and from analyses in the laboratory of the
Survey, that much of the serpentine is an alteration pro-
duct from dioritic rocks, rich in olivine or some allied
mineral. While generally massive, the rock has at tirnes
a slaty structure, and in many localities the mass is much
shattered and broken. More especially is this latter
feature noticeable in quarries or areas where dykes of
diorite but more generally of a whitish granite or gran-
ulite, cut the serpentine. This latter rock, which
has generally a grayish or grayish-white color,
consists for the most part of orthoclase felspar and
quartz, but at times contains an admixture of mica, clas-
sing with a true granite. Whatever may be the age of
these whitish dykes, which frequently become masses of
consiaerable extent, they certainly are newer than the
serpentineswhich they traverse, as is evidenced clearly by
the alteîatî n and shattering of the mass traversed along
the contact. The view is held by many of those engaged
in mining asbestos, that the presence of these smaller
dykes exercises a favorable influence on the production
and character of the veins, in the same way as the action
of diorite dykes upon copper or other metalliferous strata
on the production of ore deposits.

Among the principal areas of serpentine which are
found at so many widely scattered points, the most
easterly yet known is at a point called Mount Serpentine,
about ten miles up the Dartmouth River from its outlet
in Gaspé Basin. The serpentine is here associated with
limestone and surrounded by strata of Devonian age.
Small veins of asbestos are found in the rock, but not
yet in quantity sufficient to be economically valuable.
West of this the next observed is the great mass of
Mount Albert, whence it extends west in a great ridge
for some miles. This mass is known to contain veins of
chromic iron, and traces of asbestos bave also been ob-
served, but the area bas never yet been carefully ex-
plored with a view to ascertain the presence of the
mineral in quantity, owing largely to the present diffi-
culty of access.

In Cranbourne and Ware, to the north of the Chau-
diere River and in the vicinity of that stream between
the villages of St. Joseph and St. Francis, several small
knolls are seen, in al] of which snall and irregular veins
are visible, but apparently not in quantity sufficient to
render them economically important, at least in so far as
yet examined. Further to the southwest, in Broughton,
Thetford, Coleraine, Wolfestown and Ham, a very great
development of these rocks is observed, forming at times
mountain-masses from 6oo to 9oo feet above the surround-
ing country level, and presenting very peculiar and
boldly marked features in the landscape by their rugged
outlines and curiously weathered surfaces. The large
areas of this division terminate southward at a point
termed Ham Mountain, a very prominent peak of diorite
which marks the extremity of the ridge. In this great
area, which we may style the central area, asbestos can
be found at many points in small quantity, but at a com-
paratively few does it occur in quantity and quality suffi-
cient to warrant the expenditure of much capital in its
extraction.

The third area, regarding that of the Shickshocks as
the first, begins near the village of Danville, and may be
styled the southwestern area. Thence it extends through
Melbourne, Brompton, Orford, Bolton and Potton, in a
series of disconnected hills, to the American boundary
beyond which the continuation of the serpentines can be
traced into Vermont. In these areas, with the exception
of the peculiar isolated knoll near Danville, the asbestos
has, as yet, been.observed in small quantity only, and
generally of inferior quality. Large areas of soapstone
are found at points throughout the area, and the associ-
ated diorites have a large development. It must, how-
ever, be said of this section, that considerable areas,
whose outcrops can be seen along the roads which
traverse the district, are concealed by a dense forest
growth, and the true value of such portions must, for
some considerable time, be largely conjectural. In fact,
until the forest and soil are completely removed by the
action of forest fires, as was the case at Black Lake and
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Thetford, the search for asbestos is likely to prove diffi- e
cult and unsatisfactory. It is, however, very evident i
from the studies already made on this interesting group s
of rocks in Canada, that all serpentines are not equally 1
productive-a fact very evident even in the heart of the

great mining centres themselves, where large areas of the i
belt are made up of what is known as barren serpentine. 1
As a general rule, however, the rock likely to prove i
asbestos-producing can be determined by certain peculi-
arities of texture, color or weathering.

At the Thetford mines, and in that portion of Cole- i
raine lying to the northeast of Black Lake, certain con- i
ditions favorable to the production of asbestos appear to
have prevailed, and have led to the formation of numer- i
ous veins, often of large size, which, in places, interlace q
the rock in all directions. These veins range in size from
small threads to a width of 3 to 4 inches, and in rare i
cases even reach a thickness of over 6 inches. The
quality of the fibre, however, varies even in these locali-
ties, and while much of it is soft, fine and silky, other
portions are characterized by a harshness or stiffness
which detracts greatly from its commercial value.

Several theories have been put forth as to the origin of
the asbestos veins. From a careful study of many places
throughout the belt, it would seem that the theory of
segregation applies equally to these as to quartz veins or
other mineralI lodes. The fibre of the veins, unless dis-
torted by pressure, is always found at right angles to the
sides of the fissure, and frequently in veins of what are
regarded as of large size, say from two and a half to four
inches, the continuity of the fibre is broken by a dividing
zone or comb, if one may use the expression, of grains of
magnetic or chromic-iron. In certain cases, also, the
mass of the serpentine appears to lose color near the
veins or in immediate contact with them, but this feature
is not always observed.

The fissures or veins are not always regular or persist-
ent for any very great extent. A small vein at the sur-
face, of half an inch in thickness, may quickly enlarge
to one of three inches or more, and, continuing, may die
out entirely, while others come in on either side. They
have much the aspect of gash veins in slaty rocks, though
many instances are seen where the fibre maintains a tol-
erably uniform size for considerable distances.

The containing rocks show the presence of numerous
faults, as in other mineral localities, but possibly in the
serpentine these are often more plainly marked. These
faults throw the veins from side to side, and frequently
are of sufficient extent to cut off entirely the working
face of a highly productive area, the rock on the other
side of the fissure being often entirely barren. The sides
of the fault, in such cases, show extensive slickensides,
and frequently have great sheets of coarse or woody-
fibred, or imperfect asbestos, along the planes of fracture.
Occasionally, pockets or small veins of chromic-iron are
found in close proximity to the asbestos.

Much of the asbestos found at the surface, or in the
upper workings, is discolored. This is generally the case
where the rock is shattered by the action of the intrusive
dykes, or from some other cause, and the coloring is
doubtless due to infiltration of water along the lines of
jointing or fracture, becoming less as the rock grows
more solid. The quality of the fibre in such cases im-
proves as the mine becomes deeper. A somewhat similar
remark may be made as to the quality of the fibre at the
surface as compared with that from a lower level, but
proceeding from a different cause. Owing to the destruc-
tion of the forest over the serpentine knolls by extensive
fires or by the action of the weather, the asbestos veins,
which are exposed at the surface, have frequently a cer-
tain amount of harshness, which entirely disappears as
the vein is opened. This peculiarity is probably due to
the action of the fire, by which a certain proportion of
the contained water of the mineral is dissipated ; and in
this connection, also, a very interesting study is afforded
by the comparison of the output at the Thetford mines
with that from certain areas in the Black Lake district.
At the former. the fibre is remarkable for its soft, silky
character, and the percentage of harsh fibre is compara-
tively small. The same is true of certain of the Black
Lake mines, but at others, though many veins of good
size are also found, a very much larger proportion of the
fibre is harsh or brittle. The cause of this difference has
long been a subject of speculation to those more immedi-
ately interested in the subject, some attributing it to a
difference in level of the two localities-a theory, how-
ever, which can scarcely be maintained in view of the
fact that much of the output from the Black Lake mines,
from the higher levels, is of the best quality.

The presence, however, of large masses of the intrusive
granulite near Black Lake, as contrasted with its almost
entire absence at Thetford, where it is found generally in
small dykes, leads to the inference that to this intrusion
of heated matter may be largely due the lack of softness
and silkiness in much of the Black Lake output. The
presence of such great masses would have a tendency to
dissipate a certain proportion of the contained water
from the chrysotile, which is really a hydrous silicate of
magnesia, in the same way as the action of the forest
fires, though on a much more extended scale. The same

effect can be produced by placing a piece of the mineral
in the fire or on a sufficiently heated surface, when in a f
short time it will be found to have lost its softness to a d
large extent and become harsh and brittle.v

The extraction of asbestos in the present stage of the
industry may rather be termed quarrying than mining
proper, the workings so far being all open cuts. The c
rock is blasted out, broken up, carried to the dumps and 1
subsequently cobbed by hand, the latter being generally à
done by boys. The smaller veins, of a fourth to a half i
inch, are frequently left in the rock of the dump, as not
in the present state of the industry repaying the cost of
extraction. There is no doubt, that with suitable ma- i
chinery for crushing and cobbing the greater part of most
or all of the dumps, which have already reached a large
size, would easily pay for working over, while the re-
moval of the dumps themselves, from the fact of their
covering much valuable ground, will very shortly become
a necessity.

The workings at Thetford are at present confined prin-
cipally to four companies, viz. : King Bros., The Bell
Company, Irving. Johnston & Co., and Ross, Ward &
Co. These are all situated on a small knoll of serpen-
tine which rises to a height of 8o to 9o feet above the
adjacent track of the Quebec Central Railway which
traverses the properties. The output from all these mines
is practically the same in quality and length of fibre,
though in the quarry of Irving, Johnston & Co., veins of
extra width, nearly six and a half inches, have been
found. This extra length of fibre does not, however,
possess any special advantage, since it is generally broken
by grains or partings of iron, and for practical purposes
good clear fibre of two to three inches, or even less, is
quite as valuable as any. In addition to the properties
at this place above mentioned, new workings have lately
been commenced by Mr. A. H. Murphy, now of Mon-
treal, and by Lucke & Mitchell, of Sherbrooke, both of
which promise well. These are to the west of the rail-
way, and at a lower level, and some extra work may be
involved in the removal of a considerable covering of
drift in places. The ground between the railway and the
Thetford River, which here marks the western limit of
the serpentine, has also been lately proved to some ex-
tent, and portions of it found to contain asbestos in
satisfactory quantity, but the greater facilities for working
the upper levels are such as to give them the preference
for the present.

At Black Lake, four miles south of Thetford mines,
four companies are'also located. These are the Anglo-
Canadian, the Frechette-Dauville, the Scottish-Canadian
and the American Asbestos Company or Wertheim's, at
all of which a large amount of work has been done.
They are all at higher levels than the mines at Thetford,
and the output, as already stated, is not, as a whole,
equal in quality comparing the percentage of "firsts " pro-
duced. This will be seen from a statement of the real-
tive percentage of the two districts, though this is again
to a certain extent affected by the difference in grading
practiced by the several companies. Thus from the
Thetford area the percentage of "firsts " ranges from 50
to 70 ; "seconds ' from 7 to 30I; "thirds " from 20 to

4o. From the Black Lake district, the percentages are -
"firsts" 1o to 50; "seconds" 25 to 30; "thirds " 20 to
6o.

The prices of asbestos are at present quoted at a
considerable variation, due to the fact just mentioned
that the output from the several mines is to a certain ex-
tent differently graded. Thus the "seconds" of one mine
are quoted at $75 per ton, while from another the price
of " firsts " is very little more. Extra quality of " firsts "
again, naturally commands a higher price than theordinary
run of the grade, but generally speaking it may be said
that the scale of prices for the several grades of the output
at the mines is as follows : Asbestos, No. i, $80 to $i0io
per ton of 2,000 pounds ; No. 2, $50 to $75, and No. 3,
$25 to $40. In addition to the above a certain amount
of waste is obtained from all the mines, and is sold at
from $ro to $15 per ton.

Taking the scale of prices and the percentage of the
higher grades, it is seen that at the present time, com-
mercially speaking, the properties of Thetford are en-
titled to the first place. This is to some extent explained
by the fact that a considerable proportion of the Black
Lake output is oft-colour, the areas worked lying partly
below the crest of the main serpentine ridge, and having
a considerable covering of drift. At Thetford, owing to
elevation of the knoll on which most of the mines are
located, the loose or shattered rock, if it ever existed
there, has been largely removed by glacial action, the
surface of the rock being frequently polished and striated.
It has always been expected that the Black Lake output
would increase in value when the shattered surface rock
was removed, and this expectation has, to a certain ex-
tent, been realized in so far as the workings have pro-
ceeded, the rock generally becoming more solid at
greater depths, and the color and quality of the fibre im-
proving. New workings along the face of the ridge at
this place have also disclosed the presence of large veins
of excellent material, and greatly superior to that from the
lower works, yielding a large percentage of first quality.
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Here the action of the intrusive granulites has not been
felt apparently to any considerable extent, and the con-
ditions in this respect more closely resembie those pre-
vailing at Thetford.

In estimating the value of Asbestos properties,the
question of the relative percentages of output should be
carefully considered, since, while the number of tons
produced by two areas might be approximately equal,
and to the uninitiated the properties in consequence be
nearly equal in value, the one from the largedamount of
" firsts" would be capable of paying very handsome divi-
dends, while the other would require great economy of
management and yield far less satisfactory returns.

In addition to the areas just described, several others
are worthy of notice. The knoll of serpentine near Dan-
ville, of small extent, has been worked for some years by
Mr. Jeffrey, of Richmond, with good results. The veins
at this place are not large, seldom reaching two inches in
width, but the quality of much of the fibre is excellent,
and, though small, a considerable number of them pro-
duce a good amount of asbestos. The proportion of
" firsts from this mine is at present about twenty r
cent., and of "seconds" 6o per cent., the remainder,
of course, being "thirds" thus approximating more
closely the output of the mines at Black Lake.

A more curious deposit, however, is that known as the
Broughton mine. The asbestos here is apparently con-
fined to a single vein, having a hanging wall, intplaces,
of soapstone. This- vein was renarkable for its large
size when first worked, being at times nearly or quite a
foot thick, as well as for the great silkiness and softness
of fibre. It had more the aspect of a well-defined vein,
and has been worked for a distance of several hundreds
of yards, and to a depth of about 70 feet. In the iower
workings, however, it decreased rapidly in size, and at
last split up into minute strings, rendering it worthless.
Another peculiar feature observed at one of the mines
near the Coleraine station is the presence of mica, or a
similar mineral, associated with the asbestos veins, or in
close proximity to them, and occurring in irregular fis-
sures in the rock, of several inches in width. The rock
is much shattered, and the mica is not, in so far as yet
observed, found in any of the other mines in this section
of the country.

In many places the serpentine is intimately associated
with masses of soapstone. In such cases, while occa-
sional small and irregular veins of asbestos may be seen,
in none of those examined has the quantity, with the
exception of the vein at Broughton, just described, been
found to be of much economic importance.

The slate quarries, of which a number have been
worked to some extent, occur at varous localities
throughout the Eastern Townships, and are presumably
all confined to the slaty portions of the Cambrian
system. Several of these were started in the colored
bands of what was formerly styled the Lauzon and
Sillery divisions of the Quebec group, where red and
green shades are common ; others were locaSed in what
were regarded as slates of Upper Silurian age, the later
investigations in the field having very conclusively
shown however that their true position in the geological
scale is much lower. Ati the present time, owing to
various causes, the economic extraction of slate is con-
fined to but two places, viz., that of the New Rockland
quarry, near Melbourne, and that near Danville. The
output of the latter is almost entirely confined to school-
slates, while that of the Rockland Company embraces
roofing-slates, billiard-table tops, mantels, etc. The
character of this slate is reported equal to that of the
Welsh quarries.

An interesting feature at the former place, geoligically
speaking, is the contact of the slates with the serpentine,
probably by a line of fault. A ready demand exists for
the output from both these quarries, and a large force of
men is employed. The New Rockland quarry especially
has an excellent plant, with a magnificent water power,
transmitted to the works by cable, and an outfit of cable
or travelling derricks, which work to perfection. This
quarry has at present a depth of 200 feet, and is con-
nected with the une of the Grand Trunk railway, four
miles distant, by a narrow-gauge road, by which a great
saving in the cost of transportation is effected.

The lime works of the Dudswell Lime and Marble
Company are well worthy of notice, both for their very
considerable extent and for the great purity ot the lime
manufactured. They are located on a belt of limestone
of Upper Silurian age, which is in places highly fossili-
ferous, and which rests on the one hand upon Cambrian
and pre-Cambrian rbcks, and on the other upon the
Cambro-Silurian sediments of the great eastern area. In
certain portions the limestone bas been altered to a
highly crystalline and compact marble, which, when
polished, presents a very attractive appearance, the
corals, of which much of the rock is composed, being
well brought out. Other portions of the marble show an
intricate banding of dark or blackish shades, alternating
with yellowish tints,,formin the variety known locally
as "black and gold," and which bas been very favorably
compared with the celebrated Porter marble of Italy.
Several thousands of dollars have already been spent in
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testing the value of this marble deposit, and the rock, a
short distance below the surface, appears quite solid, so
that large and compact blocks can be readily obtained
The stone for burning is obtained from large ledges of a
dark or grayish rock, in places also crystalline, which in
the upper quarry presents a nearly vertical face of 8o to
90 feet. This is in close proximity to the kilns, of
which there are io in all, 6 in the upper or older works
and 4 in the lower and newer works, about a half mile
distant. Each of these kilns is stated to have a daily
capacity of 3oo barrels of lime, so that the entire output
is not far from 2,500 to 3,ooo barrels daily. The lime
manufactured is remarkable for its purity, the foreign
matter in the rock averaging not more than I to 2 per
cent., and has already obtained such a reputation for
excellence that it controls the market throughout a large
part of Quebec and Ontario, and through the adjoining
States as well,

It would scarcely be doing justice to the mineral
wealth of the Eastern Townships should we omit all men-
tion of the gold-fields of this district. Discovered
first in 1835 by a daughter of one of the censitaires of
Mr. C. DeLery, in a small stream called the Touffe des
Pins, a branch of the Chaudière River, that gentleman,
on being made aware of the fact, easily confirmed it by
exanination of the locality, and obtained several pieces
of considerable value. Subsequent explorations of this
stream and its tributaries showed that the gold was
scattered over a very considerable area, being, in fact,
obtainable in greater or less quantity in nearly all the
branches of the Chaudière, as well as in the bed of that
stream where it was accessible, nearly from the boundary
of Maine to that of the seigniory of St. Marie.

The limits of this gold-field were gradually extended,
and it was found on examination, both on the part of
the Geological Survey and by private individuals, that
the metal could be obtained, by simple washing in the
pan, from the sands and gravels of nearly every stream
south from the Chaudière to New Hampshire and Ver-
mont. The character of much of the gold over this area
was so fine that the returns were not fouud to repay the
labor of hand-washing, but in certain portions, notably
in the upper Chaudière and its branches, and in the
south-eastern portion of the province, in the township of
Ditton, much coarse gold existed, from which nuggets of
large size were obtained, reaching a value in some cases
of over $î,ooo. The greater part of this coarse gold was
water worn, but occasional large pieces were found which
were comparatively ragged and had quartz attached.

For some years the source from which this gold was
derived was a question not clearly understood. It was
first regarded as belonging to the quartz-veins which
occurred in the crystalline schists of the Notre Dame
range of hills, which traverse a considerable portion of
the country in a northeasterly direction, the materials
from their disintegration beng spread over a considerable
area to the*south. The age of the rock underlying the
area in which the gold was most commonly found was,
at that time, regarded as Upper Silurian.

On the upper branches of the Chaudiere, and on the
Du Loup stream, heavy beds of gravel occur which were
deemed worthy of a careful test as to their value as a
source of gold ; and a series of washings, made in 1851-
52, under very disadvantageous circumstances, however,
and with very ordinary appliances, showed a very fair
margin of profit to operations if conducted in the large
way and with a proper expenditure of capital, many of
the large areas of gravel being found sufficiently rich to
warrant such an enterprise. Unfortunately, the only at-
tempts of any considerable importance in this direction,
either through lack of proper management or other causes,
do not appear to have been so successful as anticipated ;
an experience, however, that should not be held as con-
clusively establishing the unprofitableness of the entire
section.

The Ditton area, being entirely in private hands, has
furnished no official returns from which the quantity of
gold obtained from this district can be ascertained ;
though, from the coarse character of the gold there found,
and the fact that certain persons have carried on mining
continuously for many years, it is evident that much rich
ground exists on the upper branches of the Salmon River.
The appliances for mining and saving the gold appeared
to be of the crudest kind, no provision existing for the
extraction of the finer portion of the yield. Nuggets of
$50 to $15o are reported from this place. and many
quartz-veins traverse the black slates and sandstones
which form the country rocks. Some of these are, with-
out doubt, auriferous, from the fact that ragged gold in
quartz is found in close proximity to them.

The largest operations in gold mining have been car-
ried on in the Beauce section, and principally on~a branch
of the Chaudiere River, known as the River Gilbert.
Here, also, the mining was of a very crude kind ; but
though the returns for this area are largely incomplete,
the official figures show that for 1877 to 1883 a very con-
siderable quantity of gold was obtained, even under the
very unfavorable conditions that prevailed. Much of the
gold was very coarse, large nuggets being frequent.
Owing to litigation and other causes, the mining on this

stream has, to a large extent, been abandoned, though a
large part of the old river channel, from which the
greater part of the gold was obtained, yet remains un-
touched.

The presence of these old river channels in the tribu-
taries of the Chaudiere River is a very important feature
in connection with the profitable extraction of gold in this
locality. Indications of these are visible on the Famine
River, the Pozer stream, the Gilbert, which has been
worked to some extent and already referred to, the Des
Plantes and the Millstream, where successful mining is
being carried on af the present time. The bottoms of
these channels, which are, in places, many feet below the
present water courses, of the streams, contain several feet
of well-defined river gravel cemented with sand and clay,
in which the greater part of the coarse gold occurs, the
upper portion being largely occupied with quicksands,
gravel and clay. On the Millstream, also, there appears
to be a great lack of appliances for saving the fine gold,
the greater part of which is undoubtedly carried down
the sluices and lost in the main stream.

A series of essays and examinations, conducted by
Messrs. Hunt and Michel, and published in the Geologi-
cal Survey Report, 1866, shows conclusivcly that many
of the quartz-veins in the Chaudiere district contain gold
in paying quantity. The greater ease of working the
gravels, however, and the present lack of capital, has, as
yet, diverted attention from the working of these quartz-
leads. This lack of capital is, to some extent, due
doubtless to certain peculiar conditions of tenure of the
lands which are not considered satisfactory to those con-
templating investment in this direction. If these were
put on a proper basis, and the country thrown open as a
mining district, good results would certainly follow.

It will, however, probably be found that the most pro-
fitable fields of investment will be confined to the areas
of Cambrian slates, and, judging from the fact that the
largest nuggets have been obtained in close proximity to
certain well-defined quartz-veins which occur in the
vicinity of lines of anticlinal structure, the principle now
generally admitted in the Nova Scotia gold-fieids, that
the paying leads are located near these anticlinal axes,
will doubtless be found to apply to the gold-fields of east-
ern Quebec.

In this connection it may be mentioned that in their
character the slates and hard sandstones of the Quebec
gold-fields are very similar to those of Nova Scotia, and
they in all probability belong to the same geological
horizon. The southward extension of the Ditton gold
field should be looked for and found in that portion of
New Hampshire adjoining and lying on the upper
waters of the Connecticut River between the Hall and
Indian streams. Since black slate and schistose sand-
stones have been reported by Prof. Hitchcock as there
existing, precisely similar in lithological character to
those of the Ditton area, and since the strike of the beds
in both places is continuous, the valleys of the streams in
that section should be also auriferous.

Of argentiferous galena, rich veins are known to exist,
more especially in the Cambrian rocks of the Chaudiere
River, and upon the Du Loup, one of its principal
branches from the east. Assays from some of these
veins show a percentage of silver ranging from $30 to
over $400 per ton. The veins are of good size, but the
largest deposit, that of Risborough and Marlow, is at
present accessible with difficulty. This will be shortly
overcome by the proposed extension of the Quebec Cen-
tral Railway, which is to cross this area, then these
properties should become very valuable.

Of the iron ores it need only be said that deposits
occur at various points, some of which are of great purity
and excellence. The great drawback, at present, to
their successful working is the lack of suitable fuel for
smelting, wood for charcoal being generally too scarce in
the immediate vicinity, while the geological formations
in Quebec and Ontario are such as to render the chances
of finding coal in either province an impossibilty.
Should the problem of cheap transportation of coal, either
from the mines of Nova Scotia or from those of the
United States, to some central point, such as Montreal
or Sherbrooke, ever be solved, it is confidently antici-
pated that these ores will form no inconsiderable factor
in the mineral wealth of'eastern Quebec.

The deposit of antimony near Garthby has been
known for many years, and beautiful specimens can be
obtained there, but the lack of a market, in view of the
occurrence of large veins of the mineral in Nova Scotia
and New Brunswick, and the lack of facilities for extrac-
tion on the spot, have hitherto interfered with its suc-
cessful development. This, also, is one of the problems
that should be solved in the near future.

It will be seen from this sketch of some of the leading
minerals in this portion of the Dominion, that the
chances for the profitable investment of capital in several
important lines are not few. Improved methods of
mining, a more extended market, and, in the case of the
gold, greater security of title to those desiring to invest
with a view to scientific mining operations will do much
to improve them. The great value of these several in
dustries is only now beginning to be understood, and it

can be safely preaicted that before many years the min-
industries of this section will take a much more promi-
nent position than they have ever yet enjoyed, and will
be regarded with increasing favor as a field for profitable
investment by capitalists both at home and abroad.

The Geological Relations of the Principal Nova
Scotia Minerals.*

BY E. GILPIN, JI., HALIFAX, N.S.
Any estimate of the economic mineral value of an un-

visited district is to the mining engineer largely a com-
parative one. If he knows that certain minerals char-
acterize any given geological horizon he naturally draws
upon his experience of the same ores as met by him under
similar geological conditions. And if he has not had the
personal experience, the investigation of the geology of a
similar district as given in a trustworthy report enables
him to lay a fair basis for conclusions.

In a general way these conclusions are of value, and
while they pronounce on the possible mineral fecundity
of a given district, they often give a decided rebuttal to
startlhng statements of discoveries of ores.

The number of the geological horizons in Nova Scotia
is limited, but they are well developed, in some cases
typically, and exert a prominent effect on the agricultural
and industrial distribution of its inhabitants.

The following table, based on Sir William Dawson's
Acadian Geology, will serve as an outline for my notes:

Modern.
Triassic sandstone and trap.
Permo Carboniferous.

Upper coal measures.
Productive coal measures.

Carboniferous Millstone grit.
Marine limestone.
Lower Carboniferous.

Devonian f Upper Helderberg.
t Oriskany.

Upper Silurian Lower Helderberg.
Clinton.

Lower Silurian.
Cambro-Silurian.
Cambrian, Longmynd series.
Laurentian.

This list is intended to refer rather to the divisions
known to contain ores, than to be a complete geologica.l
scale of the province.

Geographically speaking, in Nova Scotia proper these
divisions are represented as follows : On the Atlantic
coast are the Cambrian of the gold-fields with their as-
sociated granites. Then follow the measures of the
Cobequids running through Cumberland, Pictou, Col-
chester and Antigonishe counties, supporting Silurian
and Devonlan strata, the latter being met also in the
western part d the province. The Carboniferous occu-
pies the gulf shore, and much of the district surrounding
the basin of Minas. The Triassic measures are met in
narrow fringes and outliers around the Bay of Fundy.
'In Cape Breton the northern part of the island is largely
composed of Laurentian, which occurs also between the
arms of the Bras d'Or Lake. The Carboniferous rests
on it, and forms fringes, while it is replaced in Richmond
county by several large areas of Devonian.

Taking the divisions in descending order, their best
known minerals are :

Modern.-Beds of bog iron-ore, manganese wad, peat,
infusorial earth and clays are frequently met. A number
of years ago the iron ore was smelted in connection with
older ores, at Clementsport near Annapolis. Deposits
of considerable extent have been observed in Shelburne,
Queens, Kings, and Pictou counties, and no doubt exist
at many other localities. The wads are met in Cape
Breton at several points, in deposits of considerable size,
yielding from 20 to 40 per cent. of ore with water, iron,
silicious matter, etc. Smaller deposits are not unfre-
quently found, but as there is no demand they are not
sought after. The deposits of infusorial earth have beei
used locally for insulating steam pipes, and as an absor-
bent in the manufacture of dynamite.

Tiassi.-The trap and associated ash-beds yield
numerous varieties of zeolitic and other minerals. At
several points they are penetrated by veins of massive
and crystalline magnetite and specular ore of remarkable
purity. The thickest vein that has come under the
writer's notice, of magnetite, was about 15 inches wide.

At numerous points, most noticeable at Margaretville,
copper ores, principally carbonates with native copper,
are found in veins in the trap and ash. These veins have
been explored several times without success. No records
have been made of the "low-grade " values of these
rocks, and I believe from the frequent occurrence of copper ores over so wide an extent of territory that locally,
beds may be found carrying the disseminated metal inamounts of economic value. The associated sandstones,
*Read ai Ottawa meeting Amý Inst ME.
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red and friable, yield no building stone of value, and as
yet have furnisbed to the miner only a few tons of man-
ganiferous ochre.

Permo-Carboniferous. -In the great mass of sediments
covering large areas in Pictou. Colchester, and Cumber-
land counties, and presenting fossil evidence of a transi-
tion from the Carboniferous to the Permian, there are
few minerais of economic value. A few thin seams of
coal are met, with fire-clasy. At numerous points the
sandstones and shales present irregular bedded masses
and layers of copper ores, principally gray sulphurets,
with films and coatings of carbonate. These ores are
associated with fossil plants to whose presence their de-
position is to be attributed. Hitherto, attempts to flnd
these ores in workable amounts have not been successful.
A sample from Caribou, near Pictou, gave :*

Per cent.
Copper.............................40.00
Iron................ ............... i1.o6
Cobalt.............................. 2.10
Manganese........................0.50
Sulphur........ .................... 25-42
Lime ........ ...................... 0.92

Admirable varieties of building stone, variously tinted
sandstones and free-stones have been quarried from these
measures.

Upper Coal Measures.-These strata in general re-
semble those noticed in the preceding section. There is
however more coal;: and layers of clay iron-stone are
frequently met.

Productive or Middle Coal Measures-The principal
mineral of this formation is coal, which is worked in
Cape Breton, Pictou and Cumberland counties. De-
posits are known in five other counties, but have not been
worked to any extent. The production last year was
about 1,700,000 tons. The coal is bituminous, and the
writer is not aware of the occurrence of any hard coal,
although several discoveries of graphitic shale have been
heralded as anthracite mines. Speaking in general
terms the Cape Breton coal is the most bituminous, that
of Cumberland less so, while the Pictou coals rather ap-
proach the semi-bituminous or steam variety. All the
districts furnish coke of fair quality.

The following average of an analyses, from a paper on
Canadian coals, read before the Montreal meeting of the
British Association, will serve to show the variation in
quality :

Cape Breton. Pictou. Cumberland.
Moisture.......o-0.75
Vol. combustible

matter.......37.26
Fixed carbon. - .58.74
Ash............3.25

1.19

29.10
60.63

9.34

1.46

33.69
59-35

5.50
The fire-clays accompanying these coals have never

been systematically tested as to their value for fire-brick.
Some that have come under my notice are too high in
alkali and iron, while others theoretically were of satis-
factory composition. An investigation into the capabil-
ities of the fire-clays of Nova Scotia would form an ob-
ject worthy the attention of the Canadian Geological
Survey- Beds of cannel and oil coal, and of bituminous
shale, are frequently met, but are not at present of
economic value.

Beds of clay iron-stone (in a few instances of the black
band variety) up to a thickness of 12 inches are numer-
ous. The following analyses made by me are samples
from the Pictou coal field :

Clay Iron-stone.
Moisture.......... 2.132
Iron protoxide..... 45.361
Alumina........... 16.962
Silicious residue0.... o.780
Lime............. trace
Magnesia .......... 1.655
Manganese ........ trace
Sulphur........... .0.612
Phosphoric acid.... trace
Carbonaceous matter .....
Carbonic acid-. ... ..
Metallic iron.........35.00

Black Band.
0.732

36.ooo
3.180

16.546
3.780
0.783
4.450
0.214

.586
6. 14o

27.589
28.oo

Milstone Grit.-The dividing line " between the mill-
stone grit and productive measures is not a fixed one,
and consequently there are workable beds of coal in its
upper part referred to this horizon, but practically be-
longing to the productive measures. Throughout this
range of measures thin seams of coal occur at numerous
points, but in the presence of the larger and better known
beds they have not yet received attention. At the Jog-
gins, Cumberland county, large quantities of excellent
grindstones are made for local use, and for export, and
numerous beds of quarry rock are known.

Marine Limestone.-This horizon is very strongly de-
veloped in Nova Scotia, and to its presence is due the
fertility of the central and northein part of the province,
for its gypsum, limestone, and marl yield soils of per-
manent fertility. Its most promihent mineral is gypsum,
in every variety and texture, which occurs in beds in
m.any cases extending for miles, and reaching in thický

ness roo feet. It is quarried for export to the United
States, chiefly near Windsor, in the basin of Minas, the
annual production varying from ioo,oco to 150,ooo tons.
A few thousand tons are annually sent up the Gulf of St.
Lawrence from Cape Breton, but the export trade, on
account of the difierence in freight, is from the Windsor
district. Limestone is equally abundant, and is burned
for local use, and used in rough masonry, and at Walton,
near Windsor, furnishes a beautiful red stone, which it is
said will first be used in the new buildings of a prominent
New York newspaper. At several points these lime-
stones carry deposits of manganese, lead, iron, and cop-
per ores and barytes. The manganese is met as pyro-
lusite with a little hard ore, and is of remarkable purity,
carrying very minute amounts of iron. It brings a price
varying up to $ioo a ton, but the demand is limited. I
am not aware of any deposits of these ores adapted to
the steel-makers' purposes. Tenny Cape, Onslow, and
Loch Lomond are the best known mines.

The iron ores are limonite, red hematite, and spathic
ore. As yet the ores of this series are little worked, but
they are of undoubted value. The purity of some of
them may be shown by the following analysis of a
sample from Brookfield :

Per cent.
Water..............................11.36
Silica...... ....................... 1.54
Sulphuric acid....................... trace
Phosphoric acid......................trace
Metallic iron...................... 60.00

The spathic ore occurs in beds, the limonite and red
hematites as contact and replacement deposits. The lead-
ores occur as small seggregated veins, and as aggregates.
The silver contents of the Nova Scotia lead-ores are
variable, assays have returned as high as oo ounces, but
the average would not exceed io ounces. The copper-
ores resemble in composition and mode of occurrence
those already described. Celestine, fluorspar, and brine
and mineral springs also occur in these measures.

Devonian (Upper Helderberg, Oriskany)-In the hills
lying to the south of the Annapolis valley are numerous
important bedded deposits of magnetite and hematite.
The ores vary in character, but some are of excellent
quality and favourably situated for mining and exporta-
tion. In Guysboro' county the Devonian measures carry
several large deposits of specular ore of good quality,
but as yet unproven. The ore is presented in veins and
in large masses,-and may be connected with the dioritic
dykes found at this point. It occurs under similar con-
ditions near St. Peters. I believe that by some the
copper-ores of Polsons Lake and Lochaber in Anti-
gonshe County are referred to this horizon. These de-
posits are connected with igneous dykes, and, as far as
they have been explored, appear very promising, but
their distance from shipping, etc., has diverted attention
from them.

Upper Silurian.-(Lower Helderberg, Clinton).-Ir
Pictou and Antigonishe counties, strata which are re-
ferred to this age carry important deposits of bedded red
hematites, varying in thicknesss up to 50 feet. The ores
are silicious, but frequently free from sulphux and phos-
phorus ; their metallic contents vary from 35 to 50 per
cent. Owing to their size and accessibility they can be
cheaply mined, and will probably be utilized in connec-
tion with the richer ores found in their vicinity.

Lower Silurian.-These measures, as developed ir%
Cape Breton carry several beds of red hematite, and de-
posits of copper pyrites and sometimes cupriferous iron
pyrites.

Cambro-Silurian. -This term has been provisionall-
applied to the mass of strata forming the Cobequid hills
and reappearing in Pictou County. The ores occurring
in these measures embrace several varieties of hydrated
and anhydrous peroxide. At Londonderry the limonite
occurs with a little specular in a large interstratified vein
containing ankerite and sideroplesite, the latter being
used to some extent in the furnaces of the company oper-
ating at this point. Magnetites have also been met in
parts of this range. In Pictou County the ores occur in
nterstratified veins in the ankerite, but are principally

specular. Copper and gold ores are reported as occurring
in this range, but I am uninformed concerning their
economic value. The deposits of antimony-ore, at Raw-
don, Hants County, have been worked for several years,
and are probably extensive. Their exact geological
horizon is uot yet clearly known, but they are referred to
here.

Cambrian (Longmynd).-The only mineralof economic
value yet found in these measures is gold. The strata
are slate and quartzite lying in large abrupt folds, which
have permitted the intercalation of the gold-bearing
quartz-veins, varying in thickness up to 12 feet. The
gold is also found disseminated in some of the beds of
slate. Copper, lead, zinc, iron, and molybdenum sul-
phides occur with the gold in the quartz-veins,
but not in amounts of economic value. The aurif-
erous territory is estimated to cover 3,000 square miles,
and as the annual production of gold is only about 23,000
ounces, there is ample openingfor minerms

Laurentian.-This series is widely distributed in Cape
Breton, and roughly speaking is divisible into the felsite
and the limestone series. They contain red hematite, in
places magnetic, of excellent quality, although some are
reported to be rather high in phosphorus for Bessemer
purposes. Copper ores, graphite, asbestos and mica are
also found. The limestones are frequently altered into
marbles. Some of the deposits are beautifully tinted,
and are said to be adapted for building and statuary pur-
poses. At present the West Bay (Cape Breton) marble
is largely burned into a lime of excellent quality, which
is used in the province, and exported to the United
States, etc. To complete the parallel between these
Cape Breton strata and the Laurentian rocks of the
vicinity of Ottawa, there rémains to be discovered in the
former "Phosphate Rock," and there appears to be no
reason for its absence.

Copper ores are found at numerous points and are un-
doubtedly valuable as they are widespread and at the
surface show well, but up to this date no decided steps
for development have been made except in the case of
the copper ores of Coxheath, near Sydney. Here the
Eastern Development Company has proved several
large veins carrying copper in workable amounts to a
depth of 300 feet. The ore is calcopyrite with erubes.
cite, and carres considerable amounts of gold and silver.
Molybdenite also occurs in small disseminated grains and
nodules at several points, and a few lots have been
shipped to England.

In summing up these brief notes it may be said that the
visitor to the province would place the minerals, irrespec.
tive of any development effected, in the following order:
Coal, Iron, Gold. It is perhaps unusual to find these
three so close together.

Parties desiring extra copies of this issue should
write at once for them as no spare copies can be
furnished within ten days suceeding publication.

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

complete assortment of first class goods, is

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

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

H. H. FULLER & CO.,

Halifax, N.S.

North-West Mounted Police.

RECRUITS.

A PPLICANTS must be between the ages of
Twenty-two and Forty, active, able-bodied

men of thoroughly sound constitution, and mnust
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 the
maximum weight 175 pounds.

The term of engagement is five years.
The rates of pay are as follows >-

Staff-Sergeants ........... $z.oo to $x.So per day
Other Non-Com. Officers.. 85c. to ,.oo "

Service Good con-
pay. duct pay. Total.

ist year's service, Soc. - Soc. per day.
2nd " 50 5c. 55 "
ird 50 o 6o "

4th 50 15 65
5th " 50 20

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 Immigration
office, Winnipeg, Mantoba; or at the Head
quarters of the Fo#te, Regina, N.W.T.
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ALFRED SMITH, M.E., ETC. ETC.
18 OPEN TO ACT AS

Consulting Engineer to Gold Mining
Companies.

Examinations and Reports on Mines carefully made out and pre-
pared- The treatment of refractory ores a specialty. Estimates
made for the erection of the most approved machinery for treating.
First class references in England, Nova Scotia and the U.S.A.

ADDRESS:
ALFRED SMITH, - - - Sheet Harbor, N.S.

Cable Addrea.-Tapemith, Sheet Harbor.

PHOSPHATE LANDS FOR SALE

600 ACRES
IN THE

BOBB'S LAKE DISTRICT, ONT.

These lands are on the Surveyed
extension of the proposed Brockville,
Westport and Sault Ste. Marie Rail-
way, and are located within four miles
from Station on the Toronto and Ottawa
Division of the C. P. Ry.

Splendid show for developments
made. Highest grade of ore. Half
interest for sale; or owner will convey
an interest for cost of slight further
developments.

Further particulars by addressing,

P.O. Box 126,

SAULT STE. MARIE, ONT.

CANAI)A ATLANTIC
RAILWAY.

IE SHORTEST PASSENGER ROUTE BETWEEN

Ottawa & Montreal
AND ALL POINTS EAST & SOUTH.

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

Orara w, Bogrv *aY MXir roa
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 aply to nearest agent,

or te S. EBBS, City Passenger Agent,
GEO. H. PHILLIPS, Gen. Agent, 24 Sparks St., OTTAWA.

VALLEYFIELD.

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

Or at'26o Washington St., Boston, and
317 Broadway, New York.

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

General Offices, Ottawa.

SEALED TENDERS marked "For Mounted
Police Clothing Supplies," and addressed to

the Honourable the Mnister of Railways and
Canals, will be received up to noon on Wednesday,
26th February, î89o.

Printed forms ot tender containing full informa-
tion as to the articles and quantities required, may
be had on application to the undersigned.

No tender will be received unless made on such
printed form. Patterns of articles may be seen at

Each tender must be accompanied by an ac-
cepted Canadian bank cheque for an amount equal
to ten per cent. of the total value of the articles
tendered for, which will be forfeited if the party
decline to enter into contract when called upon to
do so, or if he fail to supply the articles contracted
for. If the tender be not accepted the cheque will
be returned.

No payment will be made to any newspapers in-
serting this advertisement without authority hav-
ing been first obtained.

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

Ottawa, January 24 th, 189e.

BEL L 1EEPH0NE 00,
OF CANADA.

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

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

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

HFA.D OFFICE, - MONTREAL.
H. C. BAKER, - - - - Manager Ontario Department,

HAMILTON.

This Company will sell its instruments at prices ranging from
$10 to $25 per set. These instruments are under the protection
of the Company's patents, and purchasers are therefore entirely
free from risk of litigation.

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.

Staldard Powder Colpally
MANUFACTURERS 0F ALL KINDS 0F

GLTOERINE

EXPLOSIVES
FOR-

-AND-

]L&ILEROÂID WOIRE.
AiDDREss-

Analyses of ail kinds. W. H. HARRISON,
MANAGER,

BROCKVILLE, ONT.

Canadian Agents for

WORTHINCTON DUPLEX
Stea.m Pumps,

-FOR-

MINES, QUARRIES AND OTHER PURPOSES
R achinery of ail kAndN.

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

.ALL KTATDS OEF

RUBBER GOODS for MINING PURPOSES
MANUFACTIURE» BY

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.

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

Engineers, Metallurgists &
Assayers.

Public Ore Sampling & Storage Works

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

By special permission of the Secretary of the
Treasury of the United States, cars of ore or
copper matte passing through in bond can be
opened and sampled at our works.

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

Mines examined and samnied Assays and

MONTEAneL



THE CANADIAN MINING REVIEW.

W. Blakemoo, G.S. .E.F
Member of 1. & S.I.

A. Montmery Evans.M.E.
of Canada & US.

GeneralMerchantslShippingAgents BLAKEMORE & EVANS,
ATLANTIC CHAMBERS,

209 COMMISSIONER ST., - MONTREAL
Cable address, "Hoyer, Montreal." P.O. Box 1095.

AGENT FOR The Canadian Phosphate Co., Ld., of London, Eng.,
The Montreal Union Abattoir Co., of Montreal, Can.

English Correspondents Messrs. Couper, Millar & Co., Lon-
don, Engiand.

Irwin, Hopper & Co.
MINERS AND SHIPPERS

MINERALS,
OF

30 St. Francois Xavier Street,
MONTEAL, 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.

Robin & Sadler,
MANUFACTtJs Or

LEATHER BELTINC.
TILT OURB

Waterproof B1elting,
Just the thing for Mining Machinery.
MONTREAL, TORONTO,

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

D. McEWEN & SON,

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

Estimates for Steamboats complete.

MINING REPAIRS CONSTANTLY ON HAND.
WORKS AND OFFICE:

54 to 60 Queen Street, Kingston, Ont.

ORFORD COPPER 00.,

corPPR ZMIILTRZ.
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-
fning and sale. Specialty made ofESilver-Bearing
Ores and Mattes.

BELL

INGOT AND OAKE COPPER.
Preuident, ROBET M. TROMPSON,

Treasurer, G. A. LAND.
OfBee, 37 te 39 Wall Street, New York.

JA.M.ES HOiP:m & 00.e

stationers, Bookbtnders and Printers,
OTTAWA.

MINING& CIVIL ENGINEERS
Exchange Buldings, cardff, S.W.

LOn DONT OFF'ICE:
Robert H. Jones, 82 Queen St., Cheapside, London, E.C.
Reports, Estimates, and Valuations made on Iron and Steel Works

Blast Furnaces, and all classes of Mining Properties.
CANADIAN BUlSINESS PROMPTLY ATTENDED TO.

ALEX. RANKIN,
20 Toronto Street, Toronto Ont.

Agent for sale of Mines and Mineral Land
COE'LSPNEC SOLICITIED.

lrAgents in England and New York.

BURN, NORRIE & CO.,
Locators of Precious Meta/s

DEALERS IN MINERAL LANDS,
COBOURG, ONT.

W. D. BURN.
P. 0. BOX 198.

DAVID NORRIE.

TAYLOR McVEITY,

Barrister, Solicitor, &cs,
Supreme Court and Departmental Agent,

SCOTTISH ONTARIO CHAMBERS, OTTAWA.

JAMES C. ASHTON,
Mining and Mechanical Engineer

Experience in the gold-fields of the T'ransvaaI, South Africa,
and of Nova Scota. Mines xamined and reports. furnished
thereon. Advice and estimates given for the development of mines.
The smelter at Revelstoke is in fuil operation, and assured steam-
boat and railway communication will bring about grept activity in
mmning next year throughout the rich Kootenay Valley.

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

CHEMICAL APPARATUS!
OF EVERY DESCRIPTION.

Glass, Porcelain, Stoneware, Platinum C
of every sort, Analytical Scales and Weighî

RSAChemicals and Reagents, including Yolu
Solutions. Every requisite for Analysisq

TIùMI periment. For Sale by

LYMAN, SONS & CO

rucibles

ts, Fine
umetric
or Ex-

.,t
384 St. Paul St., Montreal.

Illustrated Catalogue mailed on receipt of
10c. or Business Card.

FRANCIS D. ,AYLORIM.E.
SPECIALT.-The lIining of Iron Ores, Coals, and the Man-

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

enterprises in England and the U. S. A,

MILLAR & CO. JOHN E. HARDMAN, S.B.
MINING EiNGINEER,

OLDHAM, NOVA SCOTIA.
Can be consulted on all matters pertaining to the profession.

The development and management of Gold Properties a specialty.

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

Lverpool.
Owners of or Investors in Metailiferous Mines, Slate, Granite,

and other Stone Quarrie, Brick, Terra Cotta, Fire andother Clays
and Mineral Estates in general, requiring reliable and sound ad-
vice either in the Purchase or Disposal thereof, should consult E.S.,
who has executed important professional Commissions in Germany,
Austria, Hungary, France, Belgium, Spain, Portugal. Sweden,
Norway, and in the various Mining Districts throughout Great
Britain and Ireland. Telegraphic Address: " Spargo," Liverpool.
Bankers, National Provincial Bank of England, Liverpool.

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, BUCKINGHAM, P.Q.

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

30 St. Francois Xavier St., - - Montreal.
4W Specialty-Phosphate Lands. «U

THOMAS HEYS,
Analitical and Consultii gchelaist and Assayei',

References are kindly permitted by the following:
Messrs. Gooderham & Worts, Tororto, Limited ; Messrs. P. R.

Lamb & Co.; John Livingston, Esq., Dominion Bolt Co.
Assay and Analytical Laboratory

16 King St. West, opposite the Rossin Housef TORONTO.

DEALER IN MINERAL LANDS
4 ONTARIO CHAMBERS, TORONTO.

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

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

Information regarding mines cheerfuily given. Corresponden
solicited. Crown Land Busines attended to

DOMINION ASSAY OFFICE AND
MININC BUREAU.

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. RN

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

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

ADDRESs:

15 TORONTO ST., TORONTO, ONT.

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

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

ing processes practically tested. _Laboratory instruction
in Chemistry, Assaying and MiReralogy. Terms on.
application.

SPECIALIST IN MICA
MINER'S AGENT

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

SPECIAL MIXTURE USED

. L.D

e *I

UN
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ERS
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A

I. MATHESON & CO.,

Engineers and Boilermakers,

NEW GLASGOW, N.S.

TRURO FOUJDRY , 3.

Engineers & Founders

G. CLISH,
Manager.

OUR SPECIALTIES
-ARE--

Of every kind, with latest Western
Improvements.

ROTARY SAW MILLS
In Latest Styles.

ALSO MANUFACTURERS OF

BOIIERS & ENGINES
Iron, Bridges, Stoves,

SHIP, MILL and GENERAL
. CASTINGS.

D. McDONALD,
Supt.

S. R. TUPPER,
Sec'y and Treas.

J. S. HOSSACK, President.

259 & 261

C. ANDERSON, Secretary-Treasurer. T. J. C

UAMxLTOrN BUame mG. co..
MANUFACTURERS OF

rs' and Plumbers' ]Broa
BRASS TUBING AND ALL KINDS OF BRASS CASTINGS.

James Street N., - - - - - - - HAMIL]

4 Pint.....................
4 Piut....................
1 Pint...............
1 Quart ..................
2 Quarts...............

EDT.T:rMD ]PlIO s-

.............. Plain, Brass $4 50 Nickel Pl

............. d" " 5 00 "é

............... " " 8 00 "4

.. .. . " 1100 ci

............... C" " 16 00 "c

ated, $5
" 6
g - 9

" 12
" 18

V .0

MICHIGAN. DETROIT.

ARROLL, General Manager.

Coocs,
TON, ONT.

ÉES

RMAKI

LSOI
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MACIONALD & CO., Limited,
-MANUFACTURERS AND DEALERS IN-

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

Call or Write us for Prices, ~EA 'GJ¯]'.A , J5~.~-..

GOLD AREAS
AT OLDHAM, N.S.

In the Supreme Court at Halifax, 1890

BETWEEN

WARREN F. PUTNAM, PLAINTIFF,

AND

JOHN E. HARDMAN AND FREDERICK TAYLOR,

DEFENDANTS.

TO BE SOLD AT PUBLIC AUCTION
By WILLIAM TWINING, a Master of this Court, on the

premises at OLDHAM, in the County of Halifax, on

Saturday, the 22nd day of March, 1890
At 12 o'clock noon, pursuant to an order of this Court made herein

on the ist day of February instant.
FIRSTLY (as one parcel) FIFTv-'I'HREE GOLD AREAs, each

î5o by 250 feet, known as 'THE LOwELI. AND ANDRF.wS AREAS,"
and comprised in lease 419, issued by the crown, represented in
that behalf by the Commissioner of Public Works and Mines for
Nova Scotia, with the Shaft Houses, Mills, Buildings, Machinery,
Donkey Hoist, Tools and appliances thereon and thereunto be-
longng.

SECONDLY (as one parcel) FoRTY-THREE GOLD AREAS, of
sane size, known as the "BAKER AREAS, and comprised in lease
No. 420, issuee as aforesaid, with the Shaft Houses, Engine and
Boiler House, Egnine and Boiler, Blacksmith Shop, Magazine,
Mill and other buildings, Tools, Ropes, Pumps, and other appli-
ances situate thereon or thereunto belonging.

An inventory of the said properties may be seen at the office of
the undersigned, 3 Prince street, Halifax. and the properties may
beinspected at any time.

The distriet is within 4 miles of railway and telegraph communi-
cation, at Enfield, on the I. C. Railway, w daily mail.

These proerties are well known, and hW produced largely, as
will appear y the public returns at the Mineurce in Halifax.

TERMs.-Ten per cent deposit at the time of sale; the remainder
to be paid to said Master within ten days after.

Halifax, N. S., 5 th February, î89o.

WILLIAM TWINING,
MASTER SUPREME CoURT, HAI FAX,

3 PRINCE STREET.

IGilIEGltG FuSeS.
Superior to all others for Exploding any make of Dynamite, High
Explosives, or Gelatine Powder. Each Fuse is tested and war-
ranted extra strong and waterproof. Low grades of Dynamite
Powder will do ten per cent. more execution if detonated with
Victor Electr.c Fuses.

VICTOR BLASTINC MACHINES.
Latest improvements, made in three sizes, easy to operate, strong
and dura ble. No expensive repairs, low in price, will fie any
make of Electric Fuses.

MANUFACTURED ONLY BY

JAMES MACBETH & CO.,
128 Maiden Lane, N.Y., U.S.A.

4W Send for Catalogue.

SUBSCRIBED CAPITAL, - - - 4100,100. I FULL GOVERNMENT DEPOSIT.

NGNEE 1 G.C.ROB. Chief Engineer. A.FRASER.Sc'4.s
CONSLTING .HEAD OFFICE.2TORONTO ST.

TORONTO.
The Pr'vention of Accident and Attainient of Economy inI tho Use of Steam, oli' Chief Aims,

Agents at Montreal, J. W. GRIER & MUDGE, 1725 Notre Dame Street.
Agent at Ottawa, J. K. STEWART, Sparks St. I Agent for Nova Scotia, G. W. JONES, Halifax.

Agent for New Brunswick,
M. CREELMAN, Inspector, Montreal.

EALED TENDERS addressed to the under-
signed, and endorsed " Tender for Ice, Public

Buildings," will be received at this office until
Monday, the 3 rd February next, for filling the
Government ice house at the Rideau Canal Basin,
Ottawa.

Sealed Tenders, endorsed " Tender for Ice,
Rideau Hall, &c.," will also be received at the
same time for filling the ice house at the Governor-
General's Residence, Rideau Hall.

Tender to state price per block of the followin
dimensions, viz:-3 ft. by i ft. by i ft., which
price must include cost of packing and of the saw-
dust required for that purpose.

All saw-dust and other refuse on the premises to
be removed; only new sawdust to be used.

The ice to be measured before being packed in
the ice house and payment to be made accord-
ingly.

N.B.--The ice must be taken from the Ottawa
River, above the Chaudiere Falls.

By Order,

A. GOBEIL,

Dept. of Public Works, Secrtary.
Ottawa, November. 28th, 1889.

R. W. W. FRINK, St. John.
W. J. COLESTON, Inspector, St. John, N.B.

MONEY ORDERS.
M .ONEY ORDERS may be obtained at any

Money Order Office in Canada, payable in
the Dominion and Newfoundland ; also in the
United States, the United Kingdom, France,
Germany, Austria, Hungary, Italy, Belgium,
Switzerland, Portugal, Sweden, Norway, Den-
mark, the Netherlands, India, Japan, the Austra-
lian Colonies, and other countries and British
Colonies generally.

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

If not exceeding $4.... ...... C.
Over $4, not exceeding $îo..........Sc.

" 20 " 0 . oc

10, il . . ............12C.

20,40.......... C.
40,6o.......... c.66......---30c

8o..........40c.
80,, " " oo.--....-..50c.

.On Money Orders payable abroad the commis.
sion is :

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

20, 30..... 30c.
30, 40.........40C
4o, " 50.........50C.

For further information see OFFICIAL POSTAI,
GUIDE.

Post Office Department, Ottawa.
îst November, 089.

WM. STAIRS, SON & MORROW;
174 to 190 Lower Water St., Halifax, N.S.,

Importerz and I)alerz in ail kindz of Mining suppliez, Zteel Wire Ropez,
LUBRICATING OILS, EXPLOSIVES, &c.. &c.

Correspondence solicited. Goods promptly supplied. Sole agent for Canada for Patent Mineral Fusible Cement.

R@@mzmm«mý
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PROVINCE OF NOVA SCOTIA.

Leases for Mines utfUold, Silver, ol ru CpeLaTIR
a 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 Minerala

Licenses are issued for prospecting Gold and Silver for a term of six months, which

can be extended by renewal for another six months. Mines of Gold and Silver are

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

Licenses are issued to owners of quartz crnshing milla 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 isued 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 this

gives him one week and twenty-four hours for every 15 miles from Halifax in which
to make application at the Department for his ground.

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

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

Al rentals are refunded if afterwards the areas are worked and pay royalties.
Al 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 outaide capitalists who have always stated

that the Mini-ng Laws of the Province were the best they had had experience of.

The royalties on the remaining minerals are :-Copper, four cents on every unit;

Lead, two cents upon every unit ; Iron, five cents on every ton ; Tin and Precious

Stones, five per cent. ; Coal, 7j cents on every ton sold.
The Gold district of the Province extends along its entire Atlantic coast and

varies in width from 10 to 40 miles, and embraces an area of over three thousand

miles, and is traversed by good roads and accessible at all points by water. Coal is

known in the counties of Cumberland, Colchester, Pictou and Antigonish, and at

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

met at numerous points, and are being rapidly secured by minera and investors.

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

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

NOYA SCOTIA.



THE CANADIAN MINING REVIE W.

RUSSELL & 00.
PROVINCIAL AND DOMINION

LAND SURVEYORS,
CIVIL AND MINING ENGINEERS,

Mining Properties Surveyed, Reported on and Deait In

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

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

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

Merely Stimulants 1
This the Best that can be said of

Extracts of Meat.

FLU1[D BEE-F-

US REAL FOOD.
The most eminent physiclans and

chemists in the world have pro-
nounced Johnson's Fluid

Beef to be the
Most Perfect Form of Concentrated

Food.

-OF 
THE-

PHOSPHATE REQIO'N
-OF-

OTTAWA COUNTY, QUE.

PRICE, TWO DOLLARS.

On sale only at the offices of

THE CANADIAN MINING REVIEW,
OTTAWA.

Minerai Lands other than Coal Lands, 1886.

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

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

QUARTZ MINING

A location for mining, except for Iron on veine, Iodes or ledges of quartz or
other rock ln 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
Unes, the opposite sides of which shall be parallel, except where prior locations
would prevent, in which case it may be of such a shape as may be approved of by
the 8upeintendent of Mining.

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

When the loc>tion has þeen marked conformably to the requirements of the
Regulations, the claiinanishall within "sitty days thereaftet, file with the local
agent in the Dominion Land Offiee for the district in which the location Io situated,
a declaration or oath setting forth the circumstances 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 feu 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 ot hie obtain.
ing the agent's recelpt it shall be open to the claimant to purchase the location
on filing with the local agent proot that he hu 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
hu performed not less than ONE HUNDRED DOLLARS' worth of labor during
the year lu 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 feu of FIVE
DOLLARS.

The price to be paid for a mining location shall 1e at the rate of FIVE
DOLLARb PER ACRE, cash, and the sun of FIFTY DOLLARS extra for the
survey of the same.

Nu more tran one mining location shall be granted to any Individual claimant
upon the same kde or vein.

IRON.

The Minister of the Interior snay grant a location for the mining ot iron, not
exceeding 160 acres in area which shall be bounded by north and south and est
and wet lines stronomically, and its breadth shall equal it length. Provided
that should auy person making an application purporting to be for the purpose of

mining iron thus obtain, whether in good faith or fradulently, possession of a
valuable mineral deposit other than Iron, his right in such deposit shall be
restricted to the ares 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 byacquired
ror milling purposes, reduction works or other works incidentai to mining
operations.

Locations taken up prior to this date may, until the lst of Auguet, 1886, be
re-marked and re-entered in conformity with the Regulations without payment of
new feus In cases *here no existing interests would thereby be prejudicially affected.

PLACER MINING.

The Regulations laid down in respect te quarts mining shall be appli.able to
placer mining as far as they relate to entries, entry feus,-assignmenta, marking of
localities, agents' receipts, and generally where they can be applied.

The nature and size of placer mining claims are provi<ied for in the Regula-
tions, including bar, dry, ben:.h, creek or bill digging, and the RIGHTs AND DUTIEs
or MINERs are fully set forth.

The Regulations apply also to

BmD-ROC. FLUMUs, DMAIkes or MINES AND DiTcHEs.

The GENURAL Paovisîous of the Regulations include the literpretati6n of
expressions used therenl; how disputes shall be heard and adjudicated upon; under
what circumstances minerd shall be entitled to absent themselves from their
locations or diggings, etc., etc.

THI ScaDULI OP M1NING RUGULATIONS

Contains the forms té be observed in the drawing up of all documents such as:-
" Application and affidavit of discoverer of quarts mine." "Receipt for feu paid
by applicant for mining location." "4Receipt for fee on extension of time foi pur.
chase of a mining location." "Patent of a mining location." 'Certificate 'of the
asslgnment of a mining location." ' Application for grant for placer mining and
affidavit of applicant." 'Grant for placer mining." " Certificate of the a-signment
of a placer mining caim." "Grant to a bed rock flume 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-
posai 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
same time to encourage the prospector and miner In order .that tAýie minerai re-
sources may bu made valuable. by development.

CoPIne oP TH REOULATIONs MAY BR OBTAINUD UPON APPLICATION TO TIR
DSPARTMUT 0F THI INTsIRIO

A. Ml. BURGESS,
Deputy Minister of tM Inter



TttE CANAflIAN MtNINL~ 1~EVTEW.

EPARTIENT'
OF

Inland Revenue.
AN ACT RESPECTING AGRI-

CULTURAL FERTILIZERSe

The .ublic Is hereby notified that the
provisions of the Act respecting AGni-
CULTURAL FERTILIZERS came into force on
the lst 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 "ifertilizer " means and
Includes all fertilizers which are sold at
more than TUN DOLLARS per ton, snd
which contains aninonia, or its equiva-
lent of nittogen, or phosphoric acid.

Every manufacturer or Importer of
fertilisers for sale, shall, ln the course of
the month ot January in each year, and
before offering the same fertilizer for
sale, transmit to the Minister of Inland
Revenue, carriage. paid, a sealed glass
jar, containing at least 'two pounds of
the fertilizer manufactured or imported
by him, with the certificate of analysis
of the saine, together with an affidavit
setting forth that eacb jar contains a
fair average sample of the fertilizer
manufactured or imported by hhi'n; and
such 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 tbe twelve months then next ensuing
from such manufacturer or impotter, or
collected under the provisions of the
Adulteration Act, or is transmitted -to
the chief aralyst for analysis.

If-the fertilizer is put up in packages,
every such package intended for sale or
distribution within Canada shall have
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 upoP
good paper and securely pasted upon thm
head ofeach barrel, or upon a tag securé
ly attached to the head of 'each barrel ;
if it is in bulk, the manufacturer's certi-
cate shall be produced and a copy givea
to each purchaser.

No fertilizer shall be sold or offered
or exposed for sale unless a certificate of
analysis and sampleof the same shall
have been transmitted 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 fertilizer, in respect
of which the provisions of this Act have
not beén 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 le contained therein
--or who sels,'ofers~ or exposes'for sale
any fertilizer purporting to have been
insp-cted, and which does not contain
the percentage of constituents mention-
ed in the next preceding section-or who
sells or'ôf4ers or exposes for sale anyfer-
tilizer which does not contain the per-

centage of constituents mentioned in the
manufacturer's certificate accompanving
the same, shall be liable in each case to
a penalt fnot exceeding fifty dollars for
the first ffence, and for each subseq4ent,
offence to a penalty not exceeding one
hundred dollars. Provided always that
deficiency of one per centum of the ama-
monia, or its equivalent of nitrôgen, 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, cbaptered
thirty-seven and entitled, "An Act to
prevent fraud in the manufacture and sale
of agricultural fertilizera," is by this Act
repealed, except in regard to any offence
committed against it or any prosecution
or other act commenced and not con-
chuded or completed, and any payment
of money due in respect of any provision
thereof.

A copy of the Act may be obtained
upon application to the Department o?
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 ail cominunications ii respect
to matters affecting the Department of Indian Af-
fairs should be addressed to the Honorable E.
Dewdney as Supèrintendent General of Indian
Affairs, and fnot as Mister of the 'Intrior, or to
the undersigned. Al cers bf the Department'
should address their official letters to the under-
signed.

L. VANKOUGHNET,
DeiutySoerinendent-General

Department oT Indian Affairs,1
Ottawa, irth May, 1889. j

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 Breon Islands,
Newfoundland and St. Pierre.

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

without change between these points in 3o hours.
The Through Express Train cars of the Inter-

colonial Railway. are brilliantly lighted by elèe.
tricity and heated by stean from the locomotive,

tra eatly increasng the comfort and safety of

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

CANADIAN EUROPEAN MAIL
AND PASSENGER ROUTE.

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

The attention of shippars is directed to the supe-
rior facilities offered by1 

this route fôr- the transport
of flour afid gèneral' tcuhandise -intended for the
Eastern Provinces and Newfoundland ; also for
shipments fgamnand produce intended for the
Euro0anmarket.Ti t nay be obtained and all information
about the route, also Freight and Passenger rates,
on application to

G. W. ROBINSON,
Eastern Freight and'Pàssenger Agent,

i3% St. Jans St., MONTREAL.
E. KING,

Ticket Agent,
27 Sparks Street,

0-rTAWA.
D. POTTINGER

Chief Superngtadqet;
Railway Offices, Moncton, N.B

î4 th November, 1889.

The Polson Iron Works Co'y
roe~civra. oivr.

Manufacturers of the Celebrated
Automatic Engine."

GE1TEP~.A..L DEALEBJS 1N

MININC.
SP'EOI.4:T

MACHINERY
A~E~TTS FOR

Knowles' Steam Pumps,
B. T. Sturtevant's Blowers and Fans,

Burleigh Rock Drills

Hoisting Engines and Boilers, Quartz Mills, Iiamond Prospecting Drills, Rock Breakers.

Office aW«oEse S 0.; W eohoue38$e Toy St, * - TORONTO.

TIIE CANADIAN
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wRoBomsTWo,

Pump
mr .

SPECIAL STEAM PUMP.

Steam:Pumps of the best and latest designs for mining purposes,
Supply, etc.

Boiler Feeding, Fire Protection, and General Water

Mechanical Hydraulic Engineers,
WORKS-COR. FRONT AND PARL: AMENT STS.

Toronto, Ont.

Northey & Works7co's Steam
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ROCK DRILL COMP'Y
03' CAN*-ADýA,

Rock Drills,
Air Compressors,

oe'I

Steam 2 Horse Power

BOILERS,

GENERAL

Quarrying.
Contractoi

MINING

Machinery

rs' Plant.

Drill Steel, Wire Rope,

Derrick Castings,

Steam 9 Air Hose ? Couplings,

Iron Piping,

ALL KINDS O)
-FOR-

Miners

Fittings,

F SUPPLIES

For Estimates, Catalogues and information address

Ingersoll Rock Drill 00. of Canada

204 St. James St., or P.O. Box 1942, Montreal.

Hoists,

& Contractors' Work


