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GANADIAN RAND DRILL C0. Sererooke, Qus

Mmmg, Tunneling & Roek-Working Maehmery

STRAIGHT LINE COMPRESSORS

‘ f DUPLEX (OMPOBND & GUNDENS]NG BOMPRESSOBS

With MEYER or CORLISS. VALVE GEAR
' For ECONOMICAL PLANTS.

® THE JENGKES MACHINE --eo., Sols Agents, @8

16 VI(CTORIA ~IQUARE MONTREAL. HALIFAX HOTEL, EALIFAX 88’ CORDOVA STRE.

VANCOUVER.

ALL KINDS OF

IRU BBER GOODS for M IN ING PURPOS ES |

MANMUFACTURED

“I-THE CUTTA PERCHA AND RUBBER MFC. CO. OF TORONTO..7o [l

rrice 618 B3 FRONT ST WEST TORONTO. FACTORIES AT PARKDALE. :
Steamn & A:r Hose. Rubber Bumpers and Sprlng-. Fire Hose. Pulley Covering. Rubber (!orhmg & Bools]

- PUMPING WATER BY COMPRESSED AIR*'" 5

We take pleasure in announcmg that. by arrangements made wxfh J. G POHLE
~ we are enabled to furnish qur Custemers with the

| Y mmmh BY WuMERDUS
'POH LE AIR LIFT PUMP "=,
' This Departmont of our busmm will be mdar tbe personal supervision of l)r PNH.E, the lmntor and Fateatee SR ,

-~ e _
z +

S has been estnnated by competent experts that under favorable condttlons and la.rge dxameters
“of mer and au- pipes, 1,ooo,ooo of water can be raised 100 ft. h:gh with one and a—half tons of good coal

& WE WILL BE PI.!ASED TO Wllﬂ‘ﬂ oomn.m DATA AND !Oflﬂhﬂ&‘ﬁ o

lNGERSULL ROGK DRILL ©0. OF GANADA

164 ST JAMES STREE'I WEST, MONTREAL, CAN
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THE CANADIAN MINING AND MEC‘HANICAI- REVIEW, .

80,000 IN USE

LIFE and P’R‘OF’E RTY are - .
EN DRNGERED ' . ’ BOILER‘APPL[ANCEQ

-+« THE P E N B E RT HY 3353.’1'&.‘3

Are SAFE, beca.use “ee

. WELL MADE and
' THOROUGHLY TESTED .

‘'VALVE DRIP WATER GAGE
XL EJECTOR or JET PUMP
SAFETY CRANK PIN OILER
AUTOMATIC INJECTOR Etc.

- PENBERTHY-INJEGTOR GO,

Branch Fa.otory at 'Wmdsor, Onta.no.

DETROI’I‘ MICHIG.AN

. . - v e .
ﬂlw l!m nmmﬁummmmm

CIAL TOUCH MINERS D'fé'sLL,ST

TRE EARDY PATENT PIOK OO Imted

swmm ENGLAKD\

:' , ge hour on Purtland Cement,. Quartz or Ores, dependmg on
14 Grinds from 30 to 250 Mesh with equal facility.

THE GRIFFIN MILL!

The Only Perfect Pulverizer

" OF

5; QuanTZ,
.60
OR sn.vzn

. OF

R . PHOSPHATE
" ROOK,

 FOUNDRY

 ORES, R Facine,
' PLUMBAGO, -
: \  And Al Other
PORTLAND /S B Ratractory
GEIEIIT, “‘ Subsiances. :

" Will work elther wet or dry, and deliver a finished product
§ Capacity, 3 to 4 tons per hour on Phosphate Rock, 1§ to 2 tons

- hardness of material to be pulverized and fineness of product.

" - NO.JOURNALS IN GRINPING: CHAMBER, BALL RIGID ON SHAFT HAVING DIRKCT

ACTY! oxr xn RIAL: * “MINIMUM POWER PRODCOES MAXIMUM AMOUNT |
OF PRODUCT, r..mu GUARANTEED IN EVERY RESPECT, BOTH AS TO
CONBTRUCTION um cuuomr FIRST COST, WEAR, AND QPERATING EXPENSE MUOH -
LESS THAN STAMP MILLS, LA RGE NUMBER OF MILLA IN USE ON DINFERENT MATE.
| BIALS WITH POAITIVE SUOQESS 1N EVERY INSTANCE. )

Oomspondenoo solicited, and {llastrated de..
scriptive pamphlet furnis furnished on application to

BRAI)I.EY PULVERIZ‘R 80., 92 sme St., Boslon. Mass.
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NOVA SCOTIA STEEL AND FORGE GO. LTD
MANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit'Rails, Tee Rails, Edge Ralls Fish Plates, Bevelled Steel Screen Bars, Forged Steel Stamper Shoes and Dies,
Blued Machinery Steel 34" to 3 %" Diameter, Steel Tub Axles Cut to Length, Crow Bar Steel, .
Wedge Steel, Hammer Steel, Pick Steel, Draw Bar Steel, Forgings of all kinds,
Bright Compressed Shafting 54 to 5 true to . s part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS REQUIREMENTS
CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW N.S.

AUSTEN BROTHERS.

RAILWAY COLLIERY AND GOLD MINERS’ SUPPLIES

Neo. 124 HOLLIS STREET, HALIFAX, N.S.
EFALL GOODS AT MANUFACTURERS PRICES.

VIACDONALD & CO., LIMITED

—— MANUFACTURERS AND DEALERS IN—

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c &c
XFOR MMRSQ USE.

Call or Write us for Prices. H_A_LIF_A_X N.S.

MATHES[]Ng@ Truro Founory & |

M\ ACHINE (2
Engubeers .
my [JoilerMakers’

and Founders

o.,;;ifcwf:ﬁ’"ﬁ BOILER MAKERS

;:;;Nrg:;;g EWQLAéaoW TRURO |
[ PUMP:NS 6MCH OVA SCOTIA .

L . |~
| ( WRS'TT‘?'” Z nnpnnﬁﬁﬂts |

< I SPecmIMlxture.Shoes&l)ms
 The Best PP % Fon s with the3esyRetorn < WiRLo

C{ow mec MACHINERY | Miaring quay unsirpassed

OTARY §AW Mu&,&,s
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DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the simplest, most accurate, and
most economical prospecting drill for any kind of formation, hard or soft, in
deep or shallow holes. :

The Diamond Drill brings to the surface a solid core of rock and mineral to
any depth, showing with perfect accuracy the nature, quality and extent of the
ore-bearing strata, and with great saving in time and expense over any other
method.

Complete stock of all sizes, driven by hand or horse power, steam, compressed
air or electricity. For sale by

‘ SULLIVAN MACHINERY COMPANY,
“M ™ Drill—Hand Power. Successors to DIAMOND PROSPEOTING (0., 54 & 60 N. Clinton St., CHICAGO, ILL., U.S.A. “N” Drill—

. MANUFACTURERS AND DEALERS IN .
. _ —2,000 ft. depth.
Capacity—300 ft. depth. Sullivan Dismond Prospecting Drills, Channelling Machines, Rock Drils, Hoists and Capacity—3,000
; ; other rryi achinery. . R es 1} inches solid core.
Removes 1% inches solid core. | 1. i and Haulin Engines, Coages, Tibolen aug Ter Coal Minin Machinery. emoves 1}
. Contractors for Prospecting Minergf Lands with the Diamond Drill.

ELECTRIC BLASTING

VIOTOR HLEOTRICO PLATINUM FUSEHS.

Superior to all ¢ .hers for exploding any make of dynamite or blasting powder. Each fuse folded sep}rately and packed in
neat paper boxes of 50 each. All tested and warranted. Single and double strength, with any length of wires.

b PU‘;“I--ITP " BLASTING MAOEINE.

The strongest and most powerful machine ever made for Electic Blasting. No. 3 fires 30 holes. No. 4 fires 50 holgs.
No. § fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.

VIOTOR BLASTING MAOETINE.

No. 1 fires 5 to 8 holes ; weighs only 15 1bs. Adapted for prospecting, stump blasting, well sinking, etc.
Standard Electric Fuse and Blast Tester, Wire Reels, now design. Leading and Connecting Wires.

remhemed sy JAMES MACBETH & CO.,

SEND FOR CATALOGUE. 128 MAIDEN LANE, NEW YORK CITY.

EAMIILTON FPOWDER C9©6O.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE ad ECLIPSE

Dominionf Agents for Safety Fuse, Electric Blasting Apparatus, Ete.

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL.

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

Roller Chains, Steel Drag,
Steel Cable and Special Chains

BELTING

ELEVATING e
wCONVEYING Specially adapted for Heavy Drives in Damp or Exposed Places,

REDDAWAY*S PATENT

MACHINERY in Mines, Saw Mills, Paper and Pulp Mills, ete.
FOSMADLAG RATERLL OF ALL KINDS . ‘ .
POWER TRANSMISSION

MAGHINERY, GI’IE&PEB; LICHTER, MORE PLIABLE & MORE DURABLE THAN DOUBLE LEATHER,
ST | | | ) |

gl \/\/ T '  SOLE AGENT FoR:
; w- ® A. FL‘—‘_;MING, CANADA. . Fof
. SRR, ﬂ i T
JEFFREY MFB. G0, '3 iztinglen st 57 St. Francois Xavier St., MONTREAL. - Victoria Chambers, OTTAWA,
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STANLEY’S PATENT CoAL-HEADING MACHINE

ANNULAR GROOVE MACHINE

—

=== The following is one of the
most recent Testimonials
received :

“August 27, 1894
““I have three of your Annu-
lar Groove Head'g Machines,
and I find I can drive at about
three times the rate of
hand labour. As the use
of explosives is unnecessary,
all the roof remains unshaken,
and a much larger per-
centage of round coal
is obtained.

‘“With the Full Cut Ma-
chine I cut at the rate of
Ventilates its own Heading thlrtty -five s;latrgs in :ltgr con&
Improves Quality of Work | Segutive cighthourshifs and
Facilitates Ventilation e T A s ~ yards @ shift have been
Avoids the use of Explosives 7 = -3 ar e —— WA A R

A FULL CUT MACHINE

is also supplied, this being
specially constructed for rapid
driving, and by means of
which an average of one yard
per hour can be cut in favour-
able seams,

Saves Money

Saves Time in Heading
Saves Timbering
Produces more large Coal

il

CATALOGUE, showing various Types of Machines with Prices and full Particulars; also Copies of Testimonials on Application.

- STANLEY BROS., Coalowners & Engineers, NUNEATON, ENGLAND
MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks, Steam Pumps,
Water Wheels, Brass and Iron. Castlngs
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
OTTA WA POWDER CO., ILIMITED.

ESTABLISHED 1891,
MANUFACTURERS OF DYNAMITE AND TRIOLINE.
Dealers in Safety Fuse, Platinum Fuses, Detonators, and all Blasting Supplies.

PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.

ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.

CARRIER, LAINE & CO.,

FOUNDERS MACHINISTS AND BOILER MAKERS
LEVIS, QUERE.

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machmery for Miners, Contractors and Quarrymen. .Also Builders’ Castings,
Stoves, Stove Fittings, Hollowware, Flour and Saw Mill Machinery, Marine Engines and Boilers, ete., ete.

WRITE FOR OUR PRICES.

MILLER BROS & TOMS

/..«‘"“ ~ MANUFACTURERS OF
‘- STEAM ROCK DRILLS AND HOISTING ENGlNES

AR Nlmmg and Gontractors Plant, Etc., Etc. .
110-120 KING STREET, MONTRE.A.L QUE.

m o JEANRY
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SOHOOL OF MINING,

RKINGSTON, ONTXARIO.

Facultp

WM. L. GOODWIN, B.Sc. (Lond.) D.Sc. (Edin.) F.R.S.C.
Director and Professor of Chemistry.
WILLIAM NICOL M.A, R. CARR HARRIS, C.E,,
Professor of Mineralogy, Metallurgy and Assaying. Professor of Engineering.

WILLET G. MILLER, B.A,, Lecturer on Geology and Petrography.
WM. HAMILTON MERRITT, M.E,, F.G.S,, Associate Royal School of Mines, England,

Lecturer on Mining Engineering, The Economic GeologyZof Ontario, and The Discovery and Winning of Minerals.
WILLIAM MASON, Lecturer on Freehand, Mechanical and Office Drawing, Topography and Surveying.
JOSEPH BAWDEN, Barrister at Law, Lecturer on Mining Law.

T L. WALKER, M.Af, DR. ISAAC WOOD, M.A., Laboratory Demonstrators.

THE SCHOOL PROVIDES THE FOLLOWING COURSES OF STUDY:

1. A Course of four years leading to the Degree of MINING ENGINEER, (M.E.)

2. A Course of three years, for which a Certificate in ANALYTICAL CHEMISTRY and
ASSAYING is given.

8. A COURSE OF EIGHT WEEKS, (January and February), for Prospectors, Mine Forenien
and others interested in Mines and Minerals.

Lecturers are sent to any mining centre where a sufficient number of students is
guaranteed, to conduct SHORT COURSES in Blowpipe Analysis, Chemistry, Mineralogy,
Geology, Prospecting and Mining.

The different courses are made thoroughly practical by work in the well-equipped
Chemical, Assay, Mineralogical and Petrographical Laboratories. A Mining Laboratory,
furnished with Mills, Separators, Concentrators, etc., is in course of construction. It will be

open for work in Session 1894-5. Surveying is practised in the fleld during the warmer
months of the Session. :

FOR CALENDAR OF THE SCHOOL AND FURTHER INFORMATION APPLY TO

WM. MASON, Bursar,

SCHOOL OF MINING, - KINGSTON, ONTARIO.
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If you want

BAGS

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 COMPANTY (Ltd.)

17, 19 & 21 ST. MARTIN STREET,

MONTREAL.

The Gates. Ore Brealker.

o

N

\ ~ "

THE HIGHEST TYPE OF ROCK BREAKING MACHINERY |

The Gates Gyratory Breaker is used on every Continent,vhaving been
adopted by the largest Mining Companies in the world. -
It has supplanted all other forms of breakers.

- We Manufacture also, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS
and all classes of MINING MACHINERY,

Address for Catalogues GATES IRON WORKS,

B“;‘;g'%%:'i;‘f‘;,sf, New York 50 P. South Clinton 8t.,
T37a Queen Victoria St.r London, E CHICAQO, U.8.A.

. INGERSOLL ROCK DRILL CO. OF CANADA,

8t. James Street West, Montreat,
Canadian Manufacturing Agents for Gates’ Roock and Ore Breakers

FOR SALE

NEW AND SECOND-HAND

Mining Plant, fachinery,

TOOLS, ETC.

The Property of the British Phosphate Co. Ltd.
Glen Almond, Buckingham, Que.

Bullock Diamond Drill, complete, with bit set with 8
carbons, core lifter, core barrel, 200 ft. coupled dril
rods, wire rope, hose, diamond setter’s tools, etc
Capable of boring to 1,200 ft.

80 h.p. Jenckes Multitublar Boiler and Smoke Stack.

30 h.p. Waterous Engine Co’s Multitubular Boiler.

Worthington Duplex Steam Pump, 5%in. x 3}in. x

sin.
I do do do 4X4in. x 2)in. x 4in.

Ingersoll Steam Hoist.

Inclined Shaft Pit Head Framing, complete, with
guides 150 ft. long, large diameter sheaves, side
stopping levers, safety catches, two cages to carry
mine dumping cars, flexible steel winding rope
Zin., etc., etc.

Set Double Beam Wharf Weighing Scales, 230 x 43,.
sft. x 6ft., weighing up to four tons.

Set Wharf Hopper Scales, weighing up to 3,600 lbs.

Hardwicke Steam Pump.

Ingersoll Air Compressor, 12in. x 18in.

Compressed Air Receiver, 12ft. x 1ft. 6in.

Pile Driver and Fittings complete, (monkey 1,600 lbs.
weight.

3in. Seargeant Drills and Tripods.

2% inch Eclipse Drill and Tripod.

Tunnel Column for ditto.

No. 4 Sturtevant Blower.

No. oo do do

Machine Lathe and Tools, complete.

12 h.p. Horizonal Engine, by Low, of Ottawa.

Steam Rotary Hoisting Engine, Drum, Brake and

"Wire Rope.
1 No. 5 Cameron Sinking Pump.

40 Side-dumping Mine Cars and Carriages, 12in. guage,

constructed of hardwood and iron.

As well as sundry other machinery and plant.

4000 Ibs. Drill Steel, 1in., 1}4in., 1Xin.

1600ft. Iron Track Rails, 25 lbs to the yard.

10} Karats of Carbons for diamond drill, unused.

2900ft. 3§in. Wire Rope, new.

3700 lbs. Iron, (new) round, square, and flat, assorted

sizes.

3 Electric Blasting Batteries.

-

-

-

bt

R R R R )

Also a large quantity of wrought iron piping, 4in., 3in.,
2in., 1%in., 1X4in., Iin., pipe fittings, steam hose—
miners’ tools, fire bricks, building bricks, blacksmith’s.
coal, several end-dumping cars, car wheels. and axles,
rope sheaves, derrick masts, booms, etc., explosives,
screens, machine steel, wire ropes, stoves, etc., etc.

The whole of the above in good condition and worki
order, conveniently situated at the wharf of the Briti
Phosphate Co. Ltd., on the River du Lievre, nine miles
from Buckingham, Que.

Inspection invited and further information forwarded
upon application to

J. B. SMITH, Manager,
British Phosphate Co. Ltd,
Glen Almond, Buckingham, Que.
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STAMPS !

PRITCHARD & ANDREWS,

173 & 175 SPARKS STREET.

GENERAL ENGRAVERS,

RKRubber Stamp Manufacturers, ’

SCALE MAKERS AND BRASS WORKERS.

...
Brands, Steel Stamps, Time Checks
and Tags.
Stencils and Ink, Scales and
Weights. '
O —

RUBBER STAMPS FOR OFFICE WORK.

GANADA ATLANTIG RAILWAY.

THE SHORT FAVORlTE ROUTE

BETWEEN

Ottawa 9‘51_ Montreal

N\
6 TRAINS DAILY 6

EXCEPT SUNDAY.

PULLMAN BUFFET PARLOR CARS.

Close Connections at MONTREAL with Trains for -

QUEBEC, - HALIFAX, - PORTLAND

And all Points EAST and SOUTH.

'"FAST THROUGH SERVICE BETWEEN

OTTAWA, NEW YORK and BOSTON,

And all NEW ENGLAND POINTS.

Baggage checked to all points and passed by customs in.transit.
§!For tickets time tables and information, apply to nearest ticket
agent of this company or connccnng lines.

LN
E. J CHAMBERLIN, C. J. SMITH,
General Manager. Gen. Passenger Agt’

BALBACH

SMELTING & REFINING
COMPANY,

EDWARD BALBACH, JR.. - PRES'T.

J. LANCELOTH, - - VICE-PRES'T.
Newark, New Jersey.

BERTRANM ENGINE WORKS GD.

Successors to Doty Engine Works Co., and
John Doty Engine Co., Ltd.

—MWAOTVRIIRB OX*'——

VILNING MACHINERY

Marine and Stationary Engines an
Boilers.

Hoisting and Vertical Engines.
Ore Crushers.

Stamp Mills and
General Machinery.

We Guarantee First-Class Work and
Prompt Shipment.

Pnces and Estimates on Applicatio

BERTRAM EN(II E WORKS CO.

Bathurst and Niagara Sts.,

TORONTO, CANADA.

BUTTERFIELD'S HINGED PIPE VISE

MADE IN TWO SIZES.

No. 1 Holds from o 'to 2% inch pipe.
No. 2 Holds from ¥ to 41 inch pipe.

SIMPLEST AND BEST
IN THE MARKET :

Butterfield & Co. are makers of all Tools for
working Water, Gas and Steam Pipe,
Stocks and Dies and all
{kinds of Taps.

——MANUFACTURED BY ——

| BUTTERFIELD & C0., ROCK ISL.A.N D, P.Q.

WIRE ROPES

Crucible Cast Steel Ropes
(for Hoisting, Inclines,
Mining, &c.

Smelters and Refiners ot
Gold, Silver, Lead, and

Copper Ores. Seimans-Martin for Trans-

mission ot Powel, Ele-
vators, Hoists, &c.

Bullion and Argentiferous Copper
Matte Received on Consign-
ment or Purchase.

Galvanized Ropes for Derrick Stays, Ships’ Rigging, &e.
WRITE FOR CATALOGUE AND PRICES.

Smelting and Refining Works :
Electrolytic Copper Works:
NEWARK, N. J. ..

wrwe= - |B. GREENING WIRE Co, L™

Agency, SABINAS COAHULLA, ) . -
' Mexico. 'HAMILTON, CANADA.

MANUFACTURED BY THE

3
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John E. Hardman, S.B.

MINING ENGINEER,
Oldhnaxx, Novwva Scotia.

Can be consulted on all matters pertaining to the profession
The develop and of Gold Properties a specialty.

ettt ittt st oottt ol

TO USERS OF THE DIAMOND DRILL.

3 Diamond Drill Bits set Promptly by an Effici
ent Man  All Work Guaranteed.

Bort and Carbon Diamonds for sale. Same T
terms as New York. Prospecting with =
American Diamond Drill at per
foot or by the day. .
 MocRae & Co., =
OTTAWA. %
O g1 O 00 S0 S

CROSBY
STEAM . ENGINE . INDICATORS

Catalogues supplied which comprise other trust-
worthy instruments for the Control, Regu-
lation and Economy of Steam.

4Imm||!u..Mlhmdlm-nlblu.n||humﬂlu..nlhn..n

AGENCY: 751CRAIG STREET, MONTREAL, QUE
J. & E. TAFYTILOR.

SPECIALISTS v MICA,

MINERS AGENTS,

RICHARD BAKER SON & CO.

19 ST. DUNSTAN'S HILL.

R. C. CAMPBELL-JOHNSTON

( of Swansea, India, and the United States.)

METALLURGIST, ASSAYER,
AND MINING ENGINEER.

Properties reported on.  All assays undertaken. Fur-
naces and concentrating plants planned and erected.
Treatment for ores given. Ores bought and sold. Box
40, Vancouver, B.C.

T. D. LEDYARD,

DEALER IN MINES, &ec.
57 COLBORNE STREET, TORONTO.

Specialties:

BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
A SEESTOS.

C.V. M. TEMPLE

(Formerly President Megantic Mining Co., P.Q.)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :
47 ST. GEORGE 8T., TORONTO, ONT.

CANADIAN REPRESENTATIVE !

Henry DE Q. SEweLL, Dominion and Ontario Land Surveyor,
Mining Engineer, etc., Port Arthur, Ont., A. M. Inst. C.E.
LONDON REPRESENTATIVES !
1.ANE GAGGE & ANDREWS, Solicitors, Arundel St. Strand, London.

R. C. CAMPBELL- JOHNSTON, (of Swansea, India and the
States), Metallurgist, Mining Engineer, Vancouver, B.C.

Crabb’s Patent Clip

FOR

Endless Rope Haulage

The latest and most efficient Clip in the market ; does
not damage the rope; cheap, simple and substantial in
construction, and certain in action on rising and falling
gradients ; automatically attaching and detaching itself at
Crosses, Junctions, and Terminals; drags the tub or
wagon on the centre line ; requires no adjusting, it being
always in position to receive the rope ; can be adapted
either to the top, bottom or side of the tub. A sample
one forwarded for one month’s trial, purchase or return,
to any Colliery in the United Kingdom, carriage paid.

Further particulars and testimonials may be had on
application to

G. H. CRABB,
Bunker Hill, Fence Houses,
DURHAM, ENG.

LEDOUX & COMPANY,

9 Cliff St.,, New York.

Engineers, Metallurgists &
Assayers.

Publie Ore Sampling and Storage Works

All the principal buyers of furnace materials in
the world purchase and Ey cash against our certifi-
cates of assay, through New York banks.

B; cial of the Secretary of th
I Be Sl B Y
and sampled af our worka, o

Consignments received and sold to highes.
bidder. Send for circular giving full particularst

Mines examined and sampled. Assays
and Analyses of all kinds.

F. CIRKETL,
MINING : ENGINEER,

(Graduate, Academy of Mines, Axchen, Germany.)

Reports on Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,
OT XA W A.

E. E. BURLINGCGAME’S

ASSAY OFFIGE *+ ASoRATORY
ExSP  Goloe, 1%, Senplr

CAl
Gold & Sliver Bullion ofineg, Melged and Ay
Addrees, 1738 & 1738 Lawreace 8., Deaver, Gcle.

J. LAINSON WILLS, F.C.S.

MEMBER INSTITUTION MINING AND MEUALLTRGY,
LONDON, ENGLAND,

12 Old Slip, New York.
INVESTIGATION OF MINING PROPETIES
ANALYSES, ASSAYS, &c.

WYATT & SAARBACH,
Consulting, Analytical and Technical Chemists

12 OLD SLIP, NEW YORK.

(Near Hanover Square.)

W. de L. BENEDICT, EM,

Mem. Am. Inst. Min. Eng. ,
Mining Engineer and Metallurgis
* - REPORTS ON MINES AND MINERAL LANDS.
PHOSPHATE A SPECIALTY.

No. 18 Broadway, Rooms 617 & 618,
C ‘ Newvw Xoxrl.

EBEN E. OLCOTT,
. Consulting Mining Engineer & Metallurgist.
' 18 Broadway, New York City.
Cable Address: - - - “ Kramolena.”
pb:glu ‘ega‘mfned-‘and ?oned_;n rWéﬂ act as perman, nt-or
Special facilities for making working tests on ores

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,
Wiil report on Mines and Mineral Properties.

ADDRESS :
16 Toronto St., Toronto, Ont.

F. H. MASON, F.C.S.

First-class Certificates in Chemistry and Metallurgy from
the Royal School of Mines, London—Late Chemist
and Assayer to the Newbery-Vautin (Patents)

Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
ARLINGTON PLACE, - TRURO, N.8

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

BOARD OF TRADE BUILDING,
MONTREAX., CAN.

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

MICHIGAN MINING SCHOOL.

A State School of Mining Engineering, located in the heart of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane; Railroad and Mine §urveying, Hydraulics
Mining, Mineralogy, i’etrography, General, Economic, and Fiel
Geolc?y etc. Has Summer Schools in Surveying, Shop-practice
and Field Geology. Laboratories, Shops and gwmp ill well
ﬁuipped. Tuition free. For Catalogues apply to the Director

oughton, Mich. .

ROBIN & SADLER

(altier fllony!

ELTSESE B

TOROMNTO

POMNTREAL _
~BlE & 2520 MOIFE DAME <129 2AY ST, §

BOOKS OF INTEREST

TO

Engineers, Mechanics, Eto.

Mathematical Instrnments,
Squares, Scales, Compasses,
and a full line of

Hngineers’ Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.
237 8t. James 8t., Montreal.

ORFORD COPPER CO,,

Copper Smelters

Works at Constable’s Hook, N.J., opposite New
Brighton, Staten Island. Copper Ore, Mattes, or Bul-
lion purchased. Advances made on consignments for
refining and sale. Specialty made of Silver-bearing
Ores and Mattes. o o

—BBLL — . b

INGOT AND CAKE COPPE
President, ROBERT M. THOMPSON,
Lo Treasurer G. A. LAND.
Office 37 to 39 Wall Street, New York.
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H H FULLER: CO.

41-45 UPPER WATER STREET, HALIFAX, N.S.

WHOLESALE AND RETAIL DEALERS IN g

BUILDERS', BLACKSMITHS' and GENERAL HARDWARE.

| M|N|N AND MINE SUPPLIES
AjSPECIALTY.:
SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING CO'S RUBBER GOODS,
REEVES WO00D SPLIT PULLEYS.

CORRESPONDENCE SOLICITED.

P.0.Box 178, Shipments promptly and carefully attended to.

M. BEATTY & SONS,

WET-LAND, ONT.
HOISTING
ENGINES.

ENGINES

FOR

Mines

AND

.
Inclines.
HMgorso-Power Hoisters,

Stone Derrick Iron,
Centrifugal Pumps,

DRIDGES DERRICKS, STEAM SHOVELS,
SUSPENSION, CABLEWAYS,

AND OTHER CONTRACTORS PLANT.

J. G. STEWART, . MONTREAL.

iy e — VAN DUZEN'S STEAM

DISCHARGE PiPE| £ From 5 to 40 Dollars
————a }n-

For the followin f uses:
For pumping col

quarries, irrigating, draining, ete.

SAVES YOU BUYING A $500.00 PUMP.

water, liquids other than water, and air and vacuum
pump. For paper mills, chemlcal gas and sugar works tanncries, mines,

Send for Catalogue and Priee List. QGARTH & C0.. MONTREAL. |

JET PUMP
Each.

J*(OR.TH EY. LD

-rJRON’m O

G

_For MINING, ALL CLASSES

PRAULIC

ACHI C@/




A
&SR
SN

Otticial JOrganJof The Mining Society of Wova Scotia; The General Mining Association of the Province of Quebec; The Asbestos Club;
and the Representative Exponent of the Mineral Industries of Canada.

-—— -

B. T. A. BELL, Editor. Published Monthly. OFFICES : Victoria Chambers, Oftawa.

VOL. XIV, No. 1. JANUARY, 189ys. VOL. XIV,, No. 1.

Ringston School of Mining.
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R. Carr flarns, CL., W, Hamtrox Merrirr, ME, RSN,
P'rof. of Engineering. Lecturer on Mining and Enginetring.
Wat. MAasoN,
Lecturer on Draseing, Topography and Surceyng.
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General Mining Association of the’ Province
of Yuebec.

Many new members elected. Students affiliated. Federation. Quebec Coal
Trade, 1894. The Mining Industries of Quebec reviewed. A large
number of valuable papers presented.

Fifth Annual Meeting.

The Fifth Annual General Meeting of the members of the General Mining
Assotiation of the Provinee of Quebee opened on Wednesday morning, gth January,
in the New Club Room, Windsor Hotel, Montreal, Mr, Johin Blue, C. & M. L.
(Eustis Mining Ca.), President, in the chair.  There was a large attendance, among
others the following :

Mr. §. 5. Mitchell (Beaver Adbestos Co., Ltd.), Sherhrooke,

Mr, H. AL Budden (Intercolonial Coal Co., Ltd.), Montreal,

My, W, . Nebon (Intercolonial Coal Co,, 1Ad), Montreal,

Mr. John L. Drvmmond (Canada Tron Furnace Co., Lid.) Radnor Fuges,

Mr 5. L. Spatford (Nichols Chemical Co.), Capelton,

M, Johe J. Penhale (United Asbestos Co., Ltd.), Black Lake.

Mr. D, Do Mann (Victoria Hydraalic Gold Mining Co.), Montreal.

Mr, AL Patersen, CoE. (Horsefly Hydraulic Mining Co.), Montreal, B, €,
Mr. John B. Hobson, M.E. (Horsefly Hydraulic Mining Co.), Queasnelle Forks,
Me. 1. M. Browning (Cariboo Mining Co.), Vancouver, B.C.

ML Drammond, ML E. (Cariboo Mining Co.), Montreal.

Mr, George E. Drummond (Canada Iron Furnace Co., Ltd.), Montreal,
Mr. George R Smith (Bell's Asbestos Co., Lid. ), Thetford Mines.

My, John E. Hardman, S.B., M.E. (I'res. Mining Society of N.S.), Halifax,
Dr. James Reed (Harvey Hill Copper Mines), Reedsdale, Que.

Mr. Theodur Boas tleffrey’s Asbeste Mine), 5t Hyacinthe,

Me. Dwight Breainerd (Hawmilten Powder Caol), Mottreal,

Me. BT Hopper tanglo-Canadian Ashestos Co., 1ad.), Montreal,

Mro Ao WL Stevenson, CLAL (Treas, G Assagiation, Que.), Montreal,

Mr, F. P Baek (Dominion Lime and Marble Co.), Sherbrovke.

Mr 1L B Hayeock (Star Gold Mines), Ottawa,

Mre. W, HL Nichols, jr.. M, E. (Nichols Chemical Co.), New York, .
M Dan, Smith (Hamilton Powder Co.), Montreal.

Mr. 8. I Franzhot (Emerald Phosphate Co. ), Buckingham.,

Capt. Robi, C, Adams tAnglo.Canadian Phosphate Co.), Montreal.

Mr. AL MoNicholl (Gea. Pass. Agent Can. Pac. Railway),. Montreal,

Me. 1, Fait {Asst Gen, Manager Can. Pac, Railway), Montreal,

Me WL AL Carhyle, Bao Sa (Metalt University), Montreal.

e ) rank D). Adams (Mctall Unnversity), Montreal,

M. 1, C. Innes (Montreal & B.C. Mim’ng amd 1% Co.), Vancouver.,

Mr, €W Spencer (Supt. Can. Pac. Raihway), Montreal.

Mo Feank Grandy (Gen. Manager Quebee Central Railway), Montreal.

Mo WL L Daan (Can, Gl Rleetne Coup, Montreal,
Mr J. T, Dwyer (Camiere Lane & Col), Levis,

P'rof. B, L Jlavngton (Mctall Uninersity), Montreal,
Mr. Walter Adams, Ba. Se. (FPeto Company), Montreal,
Mr. J. Fraser Torrance, ML, Montreal,

Mr, . Citkel, MLE., Ouawa.

Mr. AL Macdonald, St Jobn's, Que.

Me. 1. Keitth Reid, MLUE., Montreal,

Mi 1. Lachwood, Beaace.

Mr. Judge Brouks, Sherbrouke.

Mro WS Gandener (Mach Supply Co.y, Montreal.

De. AL R C. Sebwyn, COMLG. (Geol. Survey of Can), Qutawa,

Mr. ). C. Gwilliam, Montreal, .

M. I, ML Tarnbudl, Mantreal,

Mre. R. Al Gunn, Ba. Sc., Montreal,

Mr. G. F. Burnett, Mantreal. .
Mr. C, H. Taglor, M.L., Montreal.

Mr. Muoses Parker, Montreal. . ¢
Mr. AW, M. Webh, Montreal,
Mr. R, H. Stewart, Montreal,
Mr WL 5, Johnstone, Montzeal.
Mr. W, M. Musen, Montreal.
Mr. F. Rutherford, Montreal,
Mr. G. Hillary, Montreal.

Mr. R, Green, Montreal.
Mr. J. W. Bell, Mantreal,
Mr. R W. Dougall, Montreal.
Mr. H. N. Thomjson, Montreal.
Mr. k. W. Angee, Montreal.
Mr. E. E. Van Barnweld, Montreal, Mr. W, Askwithe, Montreal,
Mr. Q. C. Hart, Monteeal. Mr. F. Wilkin, Montreal.
Mr. W E. Archibald (See. McGill Mining Soc., Montreal.
M B, '1‘: A, Bell, Editor Can. Mining Review, Ottawa, and others,
The meeting was called to order at cleven o'clock, when the minutes of previous
meetings were read and confirmed.

The Secretary's Report.

Mg, B. T. A. BELL— Notwithstanding exceptional commercial and industrial
depression which, unfortunately, has not bheen without effiect upon the mineral indus-
tries of the Province, it is gratifying 10 he able 1o repart that the past year has been
in inany respects one of the most suecessful in the history of the Acsociation.

The ineetings have been well attended, the excursions full of interest and enjoy-
able in the extreme, while the numerous papers presented cover a wide ficld and
have heen instrumental in increacing knowledge of theart of mining and in spreading
valuable information iespecting the mining industdes and mineral resources of the
province and of the country,

By the death of Cul. Lucke we have again.to lament .the loss of a popular
ofticer. and one who took a deep and energetic interest in all its affairs,  The stant.
ling_intelligence of the sudden and untimely event was received during the excursion
to Cape Breton, and was a sad interruption to the.enjoyment of the members. A
meeting was convened on board the stecamer, and a resolution entered in thé minutes
recording appreciation of his services, and expressing most tender sympathy with his
widow in her bereavement,

At the Sherbirooke meeting, Mre. W, A, Allan, Ottawa, was unanimously clected
to the vacant VicesPresidency,

Meetings were held an Montreal on tith and 12th January, when four sessions
were held : on board the steamer ** Bonavista,” en route to Cape Breton on the
evenings of Oth and gth July ; and at Sherbrooke on 26h and 27th September,

During the year twelve papers were considered, as follows zo—

(1) *‘The Diamond  Prospecting Drill in Mining Canadian Apatite and Other
Trregular Deposits,” by Mr. J. B. Smith. Glen Almond,

(2) * Mine Tunnels and Tunnel Timbering,” by Mr. W, A, Carlyle, Montreal,

(3) ‘“ Notes on the White Mica Deposits of the Saugenay District, Que.,” by
Alr. J. Olalski, Quebwee.

{(4) ¢ On the Igneous Origin of Certain Ore Deposits,” by Dr. T, D, Adams,
Montreal, .

(5) * The Canadian Iron Industry,™ by Mr. George 1. Drummond, Montreal.

(6) * Ore Sampling,” by Mr. J. ‘I Donald, Montreal.

(7) ¢ The Silver Mines of West Kootenay, B.C.,"” by Mr. E. D, Ingall, M.E,,
Qttawa,

(8) ““ Slate: Its Foomation, Fxtraction and Uses,” by Me. UHarry Williaws,
Thetford Mines, Quebec.

(9) **The Magnetic Needle,™ by Mr. A W, Elkins, Lennoaville, Que.

(10) * Repairs to Rock Drills,” by Mr. .\, Sangster, jr., Sherbrooke.

(21) ¢ Chrame lion ; Its Properties, Made of Ocenrrence and Uses,” Ly Mr,
I. T, Donald, Montieal.

(12) ¢ The Occurrence of Chrome Iron in the Province of Quebec,” by Mr. J.
Obalski, M. ., Quebec.

As will be seen, these have been presented by three honorary and seven ordi-
nary members, six of whom have contributed before.

A very notable feature of the year hay been the interesting character of the
excursions held under the auspices of the Association, By kind invitation of Mr.
David McKeen, M.P., Resident Manager of the Dominion Coal Co., Lid,, Mr. R,
1. Brown, General Manager of the General Mining Association Ltd,, and the officers
aml members of the Mining Society of Nova Scotia, a delightful and instructive
holiday was spent in Cape Breton, visiting the collieries and other importamt features
of that beavtaful anad historic island.

The programme included :—

An excuision by water to the varions shipping piers on Sydney Harbor of the
Dominion Coal Company, i.td.

An excursion” by special train to the Bridgeport, Dominion No. 1, International
and Caledonia, Mines of the Dominion Coal Company, Lited.

An excursion by water to the Old Sydney Mines of the General Mining Associ-
ation, Ltd. i

An excursion by water 10 the historic port of Louishwg,

A drive 1o the Corzhicath Copper wines.

The members were entertained to a public banquet at. Sydacy by Mr, David
McKeen, M., and o a lancheon by Mr. R, H. Brown at his residence at Sydney
Mines.

‘The cordiality of the reception accorded to the Association by the ofiicess of the
varions companies and the local anthorities was «uch as is likely 10 be long remem-
hered by those metbers who were present. The local committee, comprising Mr,
McKeen, Mr. Lrown, Mr. Blahemore amd Me, Archibald, made the most thoughtiul,
complete and satisfactory anangements for the comfort and votedamment of our
party, and special acknowledgment is due to them and 10 Messes. Kingman Brown
& Co, agents of the Black Diamond Line, for special rates and eacellent accommeo.
dation, provided for the ronnd 1rip on their steamer ** Bonavista,”

The Autumn Mecting was held at Sherbraoke in September last, for the second
time in the history of the Assocition, and was one of the most successful, alike as

repards attemdance, the number and importance of the papers and the theroughly

enjoyable character of the ecursions. At Capelton onr members inspected the
extensive underground works of the famous Eustis Mine, and were entertained with
characteristic hospitality by our esteemed President and his good lady, Mrs. Blue.

QOur hearty acknowledgment is also due to Mr. Frank Grundy, General Manager
of the Quebec Central Railway, for his courtesy in placing a special train at the
disposal of the members for the excursion on the following day to the Dudswell
Quarries and the chromic iron and asbestos mines on the hne of his railway, A
thoroughly enjuyable evening at the hospitable residence of the Hon. W, B. Ives,
Q.C., M.P., where the members were entertained to dinner, concluded the proceed-
ings of thisneeting, . . . o .

The question of cunsotidating the existing Mining Societies into an united organ-
ization was discussed at our last annual meeting, but inasmuch as the mineral rights
are vested-in the local governments and mining is carried on in the Provinces under
wilely different conditions and laws, it was thought alvisable to preserve the
autonomy of the Socicties as they now eaist, and a proposition to federate was sub-
stituted.  The objects in view were three-fold :—

, (1) Economy in publication. . L

5} The consideration of such matters affecting or relating to the mining indus.
trics of the Dominion as might be within the jurisdiction of such an organization.

(¢} The holding of a United Meeting once 2 year,

Mr. . Al Halsey and the Secretary were delegated a comaittee to bring the
matter before the Mining Society of Nova Scotia, and this was done at the annual
meeting of that organization in March, when it was referred to a committee to report
ata later mceting. . . . .

In the following April, the Ontario Mining Institute, * representative arganiza.
tion of the mineral interests of that Province, was formed, and on the question being
submitted to i, federation was endorsed and a committee appointed to co-opzrate
with the other Socicties in drafting a scheme.  The desirability of the step was
further agreed upon at a united meeting of the members of all three Socicetics held
at Sydney, Cape Breton, in July.  As the outcome of further discussion at our Sher-
broske meeting, a commitice comprising the President, Messrs. F. A. Halsey, L. A,
Kicin and the Sceretaty, drafted a scheme which, with minor changes, was approved
by the Ontario Committee.  Both reports were then submitted to the Mining Society
and considered at a meeting in November, when certain radical amendments were
introduced which it will be the duty of this meeting to consider.

Early in the year a complete volunic of the transactions for the years 1891-92-93
was issucd to members, and the heavy cost of this publication has been a serious
drain upen our finances.  The Hon. E. J. Flyan, Comissioner of Crown Lands,
with commendable cnterprise and foresight, purchased fifty copies for distribution
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among the principal mining institwtions and -Pablic Libraries of Europe and the
United States, where it is hoped the information will bear truit in directing attention
tn our mineral resonrces and mining industries.  Copies were also purchased by the
Hon, W. B. Ives, President of the Privy Council, and the Hon. T. M. Daly, Min.
ister of the Interior,  The revenue from’these sources was of great assistance.

In view of the impottance to the .country of a thorough education of Canadian
stadents in minisg and wetallurgy, the establishment of a course of mining engineer-
ing and the magnificent cquipment of the Science Departments of McGill College
have been a source of gratification 1o every one interested in Canadian mineral devel-
opment.  With the object of placing such advantages as the Association may offer,
within easy reach of the students attending these classes, there has been some corres-
pondence respecting a student membership, or as an alternative, the atfilistion of the
McGill Mining Society, and a proposition will be submitted for the approval of the
members at this sessions 1t has also occurred to we that onr appreciation of the
good work that is being accomplished might take a still more practical form if we
ofiered a medal or a money prize for annual competition among the students for con-
teibutions from them to our proceedings, -

The Mining Act, the law respecting the storage of powder, and the question of
the free importation of wining machinery., subjects that accapicd considerable promi.
nence in the operations of the Associatiun in previous years, having all been adjusted
more or less to the satisfaction of the Association, there was no action on matters of
legistation during the year, .

The following comparative statement of the affairs of the Association since its
organization to date, is respectfully submitted ;=

MEMBERSHIP,

Active, Hon. Total. New.  Resigned,  Dead.
1891~ 2 5 57 - — —
1892~ 40 3 51 7 12 2
1893 76 13 39 36 5 !
1894~ 78 20 98 18 15 1

Meetings. Papers, Deputations. Excursions.
1891—- 4 7 2 -
1892~ 3 S 3 l
1893~ 6 22 2 2
1894~ 3 12 - 3
RECEIPLS, DISBURSEMENTS,
Ondinary, Special. ‘L'otal. Ordinary. Special, “fotal,
1891— $510 00 - $510 0O $311 20 - $311 20
1892~ 61§ So -— 618 8$o 402 38 —_— 402 38
1893— 906 42 $1,500 2,406 42 726 19 $1,543 36 2,269 53
1894— 0650 00 482 1,268 87 1,291 22 .- 1,201 22
Balance Credit. Balance Debit,
1891— $198 So ——
1892~ 216 42 —
1893-- 136 87 —
1894~ -- $22 35

Financial Statement.

Mg, A, W, STEVENSON subminted balance sheet for the year, showing the
income received to have been $1,268.87, with a number of members’ subseriptions
outstanding.  The expenditore included :~-Printing, $655.88 3 engraving, $41 ;
Secretary’s geant, $150 ¢ Secretary’s disbugsements and expenses, $197.50; Treas-
71903 dinners and luncheons,
$106.43 5 or a total outlay of $1,291.22,  The amount charged v engraving was
properly chargeable to current year, and when all outstandings were collected there
would be a fair balance in favor of the Association.

Tue PRESIDENT-Considering that we bave had an unusually heavy dis-
bursement on account of printing, the Treasurer’s statement is very satisfactory.

Both reports were then adopted.

Student Membership.

On motion of the Sccretary a new clause, among cthers, was inserted in the
Constitution, as follows :— .

** Student members shall be persons who are quahéying themselves for the pro-
fession of mining, wmetallurgical or mechanical engincering, or other branch of
engineering, and such persuns may continue student members until they attain the
age of twenty-five years.  They shall have notice of, and the privilege of auending,
all meetings and excussions, and shall have all the privileges of the Association
except voting.

*¢ Student members shall pay an annual fee of one dollar.”

Medals to Students.

A clause was also inserted wherehy pawer was given to award annually a sum
not to exceed fifty dollars, in the form of medals, or other awards, to student mem-
bers, for original papers contriliuted to the proceedings of the Association.

New Membess.

The following were clected active members :

Mr. H. A. Budden (Interzolonial Coat Co.), Montreal.

Mr. Huntley Drammond (Cumberland Ry. & Coal Co.), Montreal
Mr. F. A, Routh (Carbray & Routh), Montreal. v
Mr. ‘. B. Bsown (Kingman, Brown & Co.), Montreal.

Mr. N. A, Beleourt, Q.C. (Wallingford Mica Co.), Ottawa,
Ms. T. F. Nellis (Vavassour Mining Association), Ottawa,
Mr. G. L. Burritt (Ingersoll Rack Diill Co.), Montreal,

Mr. Walter Fleming (Reddaway & Co.), Montrcal.

Mr. Lowis Gendreau, Jersey Mills, Que.

Me. D. D. Maun (Victoria Hydraulic Gold Co.), Montreal,
Mr. J. M. Browning (Horsefly Hydraulic Mg, Co.), Mantreal.
Mr. C. Berkely Powell, Otiawa,

Mr. C. H. Taylor, M.E., Montreal,

Mr. i. S. Paliner, Sherbrooke,

Mr. F. C. Innes, Vancouver,

Mr. Thos, Drummond, M. E., Montreal.

Mr. G. H. Bradford, Sherbrooke.

Mr. W F, Dean (Can. General Electric Co.), Montreal.

Mzr. J. T. Dwyer (Carticre Laine & Co.), Montreal.

Mr. W, H. Nichols, jr., M.E., New York.

Mr. Moses Parker, Montreal.

Myr. Louis Chonillou, Montreal.
Mr. G. F. Burnett, Montreal,

Student Members.

The following were elected student membiers :-
Mr. R AL Gunn, Ba, Sc., Monteeal.
Mr. J. C. Gwilliam, "

Mo AW, M, Webb, o
Mr. R, H. Stewart, o
Mr. W 8, Johnstone, "
Mr. W, M. Mussen, .
Mr. O. C. Han, «
Me. ¥, Rutherford, .
Mr, G, Hillary, "
Mr. . E. Van Bamweld, "
Mr. O. C. Ban, "
Mr. R, Green, s
Mr. Jo WL el o
Mr. R, WL Dougali, v
Mr. 1L N. Thompson, ‘“
Mr. F.W, Angel, ‘
Mr. W, Askwith, "
Mr. 1Y) Wilkin, ¢
Mr., WL Bl Archibald, "

Election of Officers and Council, 189s.
PRESIDENT @
Mr. John Blue, C. & M.E. (Eustis Mining Co.), Capelton.
VICE PRESIDENTS ¢

Capt. Robt. C. Adams (Anglo-Canadian Phosphate Co.), Montreal,
Mr. 8. P, Franchot (Emerald Phosphate Co.), Buckingbam, -

Mr. G, L. Drummond (Canada Iron Furnace Co.), Montreal.

Mr. F. P, Buck (Dotinion Lime Co.) Sherbrooke.

TREASURER :
Mro AL WL Stevenson, C.G., Montreal,

SECRETARY ¢

Mz B, T. AL Bel (Editor CANADIAN MINING REVIEW), Ottawa,

Couxcll, :

Mr. Jas. King, M.P.I% (King Bros.), Quebee.

Mr. L. A. Klein (American Asbestos Co.), Black Lake.

Mr. John J. Penhale (United Asbestos Co.), Black Lake.
Mr. George R. Smith (Belt's Asbestes Co.), Thetford Mines.
Mr. 11, A. Budden (Intercolonial Coal Co.), Montreal.

Mr. J. S, Mitchell (Beaver Asbestos Co.), Sherbrooke.

Mr. |. Burley Swith (British Phosphate Co.). Glen Alniond.
Mr. C. 11. Carriere (Carriere, Lainé & Co.), Levis,

Mr. R, I Hopper (Anglo.Canadian Astiestos Co), Montreal,

Federation.

The Council having considered the report of the Mining Society of Nova Scotia,
on the question of a federation of existing Canadian mining societics, reported the
qollowing recommendations

Governing Doard.

(@) That the clause ¢ The qualification for full membership shall be an annuat
fee of ten dotlars, ete.,” be deleted.

{4) ‘Be changed to read : * The Council shall elect a Chairman and a Secretary-
Treasurer cach year, the latter to receive such renwneration as wmay be determined
by the Council.”

Subscriptron.

Be amended to read : ** The Societies in the federation shall each pay anannual
subscription towards the expenses of the Institute, of such an amount as may be
determined upon at each annual mceting 5 but the contribution from cach Society
shall at no time exceed in amount the sum of three dullars ger capita.”

Lublications.

Be amended to read ¢ ¢ Publications of the Institute shall be supplied only to
members in good standing in their respective Socicties, one copy to each member,
and the balance shall be sold by the Council at such prices as may be determined.

** Contributors of papers shail be entitied to 20 copies of a reprint of any paper
presented by them and published by the Institte.

*“Copies of the Proceedings sent for exchange shall be accompanied witha
request for such exchange fer cach society in the Federation.”

The Secretary reported that these recommendations would receive the indorsa-
tion of the Ontario Mining Institute.

On motion, the suggested amendments were unanimously apreed to, and the
Scerctary was instructed to forward them to the Mining Society of Nova Scotia for
reconsideration.

The meeting adjourned at one pa.

Afternoon Session.—Notes and Statistice respecting the
Mineral Industries of the Province of Quebec
during the Year 1804.

The members reassembled at two pan., the President in the chair.  The hall,
as at the morning session, was crowded.  The first item was the consideration of a
series of reports on the mineral industrics during the year.

Notes on the Pig Iron Trade of 18p4.

Mi.-G. E. DRUMMOND.— The “year 1894 is not likely to go down to
history as a year of vnparalleled success in the iron trade of the world. " In common
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with newly all other leading industeies, that of iron has been working on * rough
ground.”™ I the United States, now the leading iron market of the world, the
shadow of the panic year of 1893 seems 1o have darkened every avenue of Trade and
Comuterce, and not least of all the Tron industry,  The exhaustion, following on so
severe a shock, of ftsell prevented any very rapid recuperation at the commencement
of the year. At the commencement of 1894 the outlook was gloomy enough, aud as
the year wore on it brought with it a long series of troubles calenlated to prevent
reviving contidence and enterprise.

Among the difticulties 1eferred 10, the depletion in the government gold reserve,
beginning in January, lud to enormousissies of bonds, which of course went to prolong
the season of depression,  Then the cozl and railway strikes, and finally the great
unicertainty of the tarill question,  This combination of adverse circumstances all
tended to bring about an unpaalicled shrinkage in values, effecting everything in the
iron line, from the iaw material to tinished product, and of course served Lo restrict the
purchasing ability of the people.

New and cconomic methods of production were introduced wherever eapital
permitted, but withal the work from the fisst has been unprotitable o capital and
labar,  Many works have been hept in operation simply to keep the men employed,
even i€ at what a year or two ago would be called ** starvation wages.”

Despite ol this the feeling of hopefulness has never died out, and for instance,
at the close of the year the outpat of pig iron in several districts reported, shows an
inerease over the praduction of 1893, with many more furnaces in operation,

There is a more hopeful feeling abroad, brought about in a great measure by the
vesult of the recent electionsinthe United States, and 1895 opens with numerons enquiries
from consamzrs, who are vot unlikely to be good buyers in the near future,  \While
the experience of the last two years in the iron trade; and in fact in all other tradesin the
United States has not been a pleasant one, yet the enforced * breathing spelt ™ is not
unhhely 1o prove a blessing in disguise.  Great economy has heen practiced in all
branches of trude, and this must resultin good.  For instance, the railway companies
have beea o cconomical that their rolling stock has run down to a great extent, aml
they must very soon come into the market as large buyers.  When they do, the whole
tone of the iron trade will be strengthened, and 1t is hoped that capital amnd labor will
be able 1o cam at least a fair retan,

The conrse of the Brtish jron market during 1894 was marked by the great strike
among the Scotch ~oal minets, which lasted for several months, beginning in July and
not coming to an end before Ocioher. [ appears to have been altogether uncalled
for,and did notan akenthe pablic sympathy as did the English coal strike of the previous
yeato The resalt, however, was that the Scotch iron trade was brought almost to 2
standstill while fulasted, anil it will be a long time before the loss of trade can be
nade up. For over three months handly a furnsce was in blast in Scotland, bt
owing to the fact that the great proportion of the foundries, rolling mills, and other
consimers of pig iron were also idle for want of coal, the lueal demand for iron was
light, and prices did not advance 10 any appreciable estent. Warrants remained
stationary about 42:- to 43;- and the closing price on 315t December was close on 42/
The eleet, however, on special or shipping brands of iron was to advance the price of
these about 3.+ 1o 7:6 per ton, owing to their searcity. No. 1 ¢ Summerlee * wassohl
as high as 58:0 1w Glasgow, the highest point it has touched for the past two years.
Several brands were entirely wnobtainable. It shows that the Scotch market no
longer controls the iron trade of the world, for such a scarcity happening ten or
twenty vears ago would have sent prices up to an alarming extent,  As it was, how-
ever, the production and consumption of iron for 1894 shows a large decrease on the
previons year, the figures being as follows : -~

Odlicial returns show that the Scoteh pig iron production

M IS9I WA e eieiieee il e 655,004 tons,
as agAinst it 1893 cecieliiaa... 783,807 ¢

a decrease of il oL 128,253 tons,

The consumption abw shows a decrease, and whilst taking all British made iron
into caleulation, the consumption only fell 41,657 tons behind that of 1893, yer the
decrease in the consumption of Scotch itan, vwing probably to the strikes and con-
sequent high prices of coal, was 125,637 tons.

Stacks, - At the close of 1894 the stock in Connell’s store

amounted to ... L, eeee..287,886 tons,

A5 against I 1893 cievieeians . 320,851 ¢

a decrease of. . 32,963 tons,
Stock in makers hands at the close of 1804..........70,713 tons,
asagainst at the close 0f 189300 vvvviiin i ia 60,030 ¢

AN NCIEAE Of Lttt it i ii it sia i e a e aees 9,777 LONS,
English irons, that is those made i the Middlesboro distiict, remain almost
unchanged, and a buge quantity finds its way into Scotland,

lar iron and manufactures of mild steed, such as plates, angles, cte., have
remained practically unchanged Jduning the year, but owing to the quiet state of trade,
prices closed a few shillings lower than the opening figure of the year.  The change
that has come over the trade in these goods is very marked. A few years ago almnost
the entire requirements of the comntry in mild steel, and all the bar iron that was not
produced in this country, came from Great Britain,  During the year just ended the
uponiations of these goods from Great Britain were practically nothing.  Prices oif
the American side have been lorced down, by keen competition, to such an extent
that all the steel plates, and the great praportion of the angles and other shapes now
come from Pittshurgh, at prices whichi the English manufacturer cannot touch.

CONTINENTAL IRON TRADE.

The same general features of rostticted production and consumption, brought
aboui by the deprassion in trade, obtains in the iron markets of Germany, Sweden,
France and Belgium, with the exception that the returas from Belginm evidence an
increase in the output, although the consumption has been unsatisfactory.

CANADA,

In sympathy with the condition of the irop trade elsewhere, the Conadian iron
industry has felt the depression in some degree.  The battie over the taniff question
that was fought at Ottawa throughout the winter months, and had the efiect of retarding
the progress of the industry, and it may be safely claimed that the fiest half of the
year was, 10 2 certain extent, last in uncertainty.

Huppily the Dominion Government decided that the industry should be encour-
aged.  This restored conlidence, and the iron masters ook up the work promptly.
The effects, however, of the depression in the United States had a very marked effect
on the trade of the last six months of 1893. The overstocks of the American jron
furnaces were thrown into the Canadian market, and American pigiron found its way
as far cast as Montreal, at prices that, under ordinary circumstances, would be quite
impossible, and that certainly did not retuen any profit to the American manufacturer.

In many cases the hankrupt stocks held by American banks were thus unloaded,
presenting a formidable competition to Canadian iron masters.  Aside from this, the
general depression aflected the largest consumers in Canada, such as the railways, and
the conswmption fell short of the ordinary requirements,

Under the existing circumstances and compared with the state of the trade in the
United States, Great Britain, and elsewhere, the Canadian iron industry  has made
very good progress in 1894, at least demuonstrating that those now interested in the
uannfacture of iton have thrown themselves heartily into the work of development,
even under most adverse circumstances.

In Nova Scotia, the New Glasgow Tron, Coal and Railway Co. have kept their
furnace in full blast from the beginning of the year, and their record of output for 1894
will quite likely equal (il it does not surpnxs)lfmt of 1893. ‘The afliliated company,
the Nova Scotia Steel Co., has gone on steadily “estending  their  operations
in the steel departiment.

‘The Londonderry Co. who scek their principal market for pig iron in Ontario,
have perhaps felt the American competition more keenly than the New Glasgow Co,
but they have done comparatively well for the times,

The Victon Charcoal Tron Co. at Bridgeville, were in operation for several months
of the year, and although closed down at the present mement, will shuw a fair output.

‘The same applies to the work at Druvmmondvilte ju the province of Quebee.

At Radnor Forges, the opeiations of the Canada Iron Furnace Co. in all its
branches, will surpass the record of 1893, 1n the charcoaliron department the outpat
is practically the same as last year,

In August last, the company after a continuous campaign of nearly two years,
feund it necessary to shut down for retining of the furnace, and the campaign for 1894
was from this and sumilar causes, reduced to a period of a little over nine wmonths,  In
this nine months the company produced of high class

Charcoal Iron,.......... 7178 660/2240 et tons,
Oremade v.veviieiinnneenes.. . 15,8606 103372240 ** .
Chascoal....... cereeene.. 003,201 bushels,

Cordwood civiiiiiiiniiiie 23,303 cords,

An average of some 630 men and 300 horses were employed throughout the year
in the ficlds and at the works,

The work of prospecting has been carried on vigorously as in the past, aad the
are fields extended and perfected over a very large territory.

The company has found competition very keen during the year, but the high
quality of their iron has commanded a steady market for it.  The auniliary businesses
in connection with the company have all shewn progress, and the value of the industey
to the provinee, and especially to the farming community, has been mae than ever
demonstrated,

ONTARIO,

Aside from the difficaliies experienced by Canadian iron nisters in meeting. the
panic prices of their American rivals, another grave difliculty has recently arisen by
the passage at Ottawa of an Order-in-Council, 2nd Nov. 1894, entitled, *¢ Re-draw-
backs an import goods used in Canadian manufictured articles, and exposted.”  This
Order-in-Council was passediwitha view of encouraging the exportation of agricultural
implements to foreign markets.  The principle of encouragement was perfectly correct
bt the way in which the enactment is framed, and the manner inwhich it works, are
most detrimental to the development of the Canadian iron industry, in its broadest
sense.

As it stands to-day, it obliges Canadiati consumers to use foreign raw material
before they can avail themselves of the encounygement offered by the povernment,
and it hars out altogether the use of Canadian raw material. A steiking illusteation
of this was given a few weeks ago, when a Western plow manufacturer wrole to one
of the iron furnace companies, and said that much as he desired to use Canadian
material at competitive prices with those ¢f American, yet, inasmuch as he expurted
largely to Australin and Great Britain, he was compelled to use Ametican iron and
steel, 30 as to tahe advantage of rebates from the Dominion Government,

Another Canadian manufacturer when absent from home recently, received a
Tetter from his house reading somewhat as follows ;- -

“We beg to advise having just received an order for plows for shipment to
Australia.  The shipment must be made by cutgoing steamer, and we deeply regret
that we have been competled to use Canadian steel, as we have no American steel in
stack, heace we thust sacritice the ordinary rebate,”

In the United States things are done somewhat differently.  Manufactarers of
agricultural implements are entitled to rebates equivalent 1o what the duty would be
had they imported the raw material used in their machines, ot they are left entirely
free to use American raw material, and as a matter of fact they do so in almost every
case.

It is quite evident that the manner in which the Dominion Order-in-Council was
drawn up, and is now being acted upon, is merely an error, but it is one that should
be rectitied immediately, as it simply serves to nallify the protection and  encourage-
ment to the Canadian iron industry granted by the Dominion Government jiself at the
fast Sassion of Parliament.

It is quite evident that so long as the Order-in-Council referred to remains as itis
to-day,and the presentconditionof the Americaniron market eists, Ontarioagricultural
implement manufacturers will prefer to confine their purchases to American iron and
steel, so that they will be relieved from the trouble and annoyance of locating specific
importations of iron and steel necessary in making out papers calling for the rebate
of dnies.

Among other important legislative enactmients of the year 1s one passed by the
Liberal Governmene of Ontario, and which reflects great credit on the wisdom of the
legislators of that Province.  For some time back thie Ontario Government have been
making a very full investigation as to the im(ponancc of the pig iron industry in the
proper development of the mineral wealth of the provinee.  Their investigation has
finally culminated in the passage of an Act, now in the Statute Books of Ontario,
entitled, ** An act relating to mines and mining lands,” by which Ontario appropriates
the sum of $125,000 to aid miners and producers of iron ore, in developing the ore
deposits of that province.

Clause 12 of the said Ace aunthorizes the Treasurer of the province to pay out to
miners, or producers of ore, upon all ores which shall be raised or mined, and smelted
in that province, for a period of five years from st July, 1894, the cquivalent of $t.00
per ton on the pig metal products of such ore, this 1o a maximum amount of $25,000
per annum,

In better times the effect of this Act would likely have been ere this the formation
of companies for the erection of several furnaces in Ontario.  As it is, a coke furnace
of large capacity is now being erected at Hamilton, Ont., and it is expected that it will
be in blast during the ensuing summer.  Other furnaces are talked about, and there
is not the slightest doubt but that Omario, hitherto so dilatory about developing one
of the greatest watural wealths that she possesses, will very shostly, under such wise
|cgisla'uon as the Act referred to, come to the front in the manufacture of iron in
Canada,
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Tt will bz in the bes interests of Quebee it our legislators will meet the action of
Ontario promptly, and not only preserve to this provinee the credit of having been
the fiest iron producer, but touday the Jargest producer of high class charcoal iron
within the limits of the Dominion,

Quebiee possesses such a great wealth of the very highest class of ores, and wood
necessary for the manufacture of chatcoal, that it only remains for her government and
people o give the industre every sympathy, and at least give the same support as
that offzred by her sister provinee Ontario,

Copper Pyrites.

.
Tue PRESIDENT-—The mining of Copper Pyrites in the Provinee of Quebee
for the year 1894 has been confined to the Township of Ascot, in the County of
Sherbrooke,  All the Pyrites mined was tilized for manufacturing acids in the tiest
place, the copper and silver contents being subsequently exteactud.
The quantity mined for the year amounted to.. .o ... ooonels
OF this quantity thete were exported to diflerent points in - the United
States. . cheeas 27,000
And constumed in Canada. . cooe Lottt iiiiieiticiiieaaoes 7,000 ¢
The market for the product of these mines has been very depressed during the
year, and pricos very low in consequence. At the present time, with better demand
and increased conswnption, better prices are being realized.

The Asbestos Industry, 1804,

Mg, JOHUN J. PENHALLE (United Asbestos Ca.)- ~The production of asbestos
for the year 1894 has been approsimately 8,600 1ons.  ‘These figures indicate a very
marked increase over the previons year d and the shipments ftom the mines show
that the demand for crude is very much better than it has been at any time for the
last three years,

During the year just closed, the total shipments fiom the mines on the line of
the Quebec Central” Railway have ran up to 7,318 tens, being only  eaceeded
in the year 1891, when 7,774 tons were sent away,

The figures of shipments sent, <do not include the shipments from the JefMey
mine at Danville, but their output is inciuded in the total given above.

Light companies have been engaged in the wining of ashestos in 1S94-~four at
Thetford Mines, viz, :—=Ring Bros., Bell's Asbestos Co., Johnson's Ashestos Co.e
and the Beaver Asbestos Co. At Black Lake, the American Asbestos Co, the United
Ashestos Co., the  Anglo-Canadian Asbestos Co., and at - Daaville, 1%Q., the
Jeflrey Mine,  Employing in all about eight hundred men and boys, .

About 1,000 tons have been sent to the United States, and the balance to various
European points.

The principal points of shipment it the United States are: New Yok, Erie,
Pa., and Baldwinsville, Mass.  In Euwrope, London, Rotterdam, Genoa, Hamburg,
and Glasgow,

Very tittle-has been manuiactured in this country, there being only one firm
engaged in the business, vizo, Mo B. Berry, of Quebec 3 and the record of shipments
show only twelve tons sent to that place.

This, however, does not mean that only twelve tous have been used, as 1 am in
a position to know that Mr. Berry bad a considerable stock of crude on hand,

The demand for erude ashestos during the year has been fair, but the prices
realised have not been up to former years.—'go and ‘91,

All shipments have gone direct to the manufacturers, and not as in previous
years, to dealers and brokers,

Miners 100 have adopted the plan of mining only the quantity required to fill
their contracts, so there is not now the danger of overstocking the market that there
was three or four years ago at the time of the ¢ hoom.™

On the whole, the past year Las been o very successful ore in this branch of the
mining industry of the Province.

A rough estimate of the value of the production would be $516,000.
however, may be too high,

The anaual report, ¢4 Mineral Statistics and Mines,” for 1892, just issuted by the
Geolugical Survey, places the production of asbestos from 1882 to 1892, inclusive,
at 49,101 tors.

The 1ccond of actual shipments, via Quebee Central Railway for that petiod is
36,630 tons, or a slight difference of 12,331 tons in favor of the Geological Survey.
I am aware tha these figures are compiled trom retarns sent in by mine operators ¢
but it shows at once how ittle teliance can be placed on reports from the Geological
Survey Dept., and would give anyone unacquainted with the facts the impression
that the ashestos miners were carrving a stock of 12,000 tons of cride asbestos in their
shedsat that time, an inipression that might do considerable injury to the market, and
have a tendency to knock down prices.

354300 tans,

This,

Coal Imports by Rail and Water.

Mg. B. T. A, BELL=The importation of bituminous coal into the [Irovince
of Quebiee is of so great importatice that no mineral statisties would he complete
without its figures.  The following returns have been compiled with the greatest care,
at tirst hand, and are as authentic as it is possible to make them :

CARRIED &Y WATER. ‘
@) From Canadian Collieries—

General Mining Assn,, Ltd,, Cape Breton.........

Dominion Coal Co., Lid., ¢ Ceeeernan

Intercolonial Coal Co., Ltd., Pictou County .......

Cape Breton Colliery, Cape Breton.....ove ooaut.

Total water imports, 1894...

During the season of 1894 this trade cmployed

363 cargous, 49 steamers, 18 sailing vessels and two

barges, and distributed on account of labor $360,688 ¢
on wharfage, $35,586 ; Pilots, $55,333.

109,351 tons.
5446933 ¢
So.387 ¢

oo ¢

735,791 tons

CARRIED By Rain..

Intercolonial Coal Co., Litd., Pictow County....... 100 tons,

Canada Coals & Rail. Co., Ltd. Cumberland County 15,800
Cumberland Ry. & Coal Co., Lud., Camberland Cty. 98,913 ¢
Acadia Coal Co., Lid., Pictou County ............ j5.0co ¢

Total cardied by rail ........

119,813 tons
CARRIED BY WATER,
From Foreign Collieries-~

English, Scotch, Welsh and American (St. Lawrence)
American bituminous (Canals, &c.), estimated... ..
Total foreign by water ...

73.658 tons
10,000 **

83,658 tans

CARRIED #y RaAlt,

American hituminous, about e iiiiiiiiriesiinass
Total rail bituminons ..., .

1,000 tons .
— 1,000 tons

Or atotal import of hitur 1o0us coal in 1894 of .., .. 040,262 tons

RECAPITULATION,
735791 tons

119,813 ¢
855,604 tons

Canadian by water oo soviieiiieiiiaiecnnes os
. h

T R N

83,658
1,000 ¢

Foreign by water, about oiiiiiiies veviiiaianas
" 1ai, aboul soiiies der deiiiecnenins

84,058 tons

Total importation of.viiseeieiisresiacserssaies 940,202 tons

ST. LAWRENCE DELIVERIES, 1893-1804.

Port or MONTREAL,

1893. 1894. Increase,
Canadian coal . ..., 613,279 655,779 42,500 tons,
Foreign coal . ..., 36,074 55,849
Total— 649,353 711,628 62 27§ tons,

I'ok't OF SOREL.

Decrease,
Canadian ... ..... 16,685 11,636 5,049 ¢
Foreign, voovienns 1,528 1,032
Total— 18,213 13,508 4,045 **
Porr oF TuHREE RIVERS.
Increase, .
Canadian ......... 9,218 9,48t 263 **
Foreign, coooieae. nil nil
Totale 9,218 9,431 263
PORT OF QUEREC,
Canadian . ... 51,587 46,559 Dec. 5,028 ¢ °
Foreign.ooovieenns 9,520 15,877 )
'l‘ota!— 61,107 62,436 Inc. 1,329 ¢
GRAND Torat.
Increase.
Canadian ........ 590,769 723,455 132,680 ¢
Foreigh coveveaes. 47,122 73,658 26,536 **
Total— 637,891 797,113 159,222 ¢

Gold Mining.

Mu. E. B, HAYCOCK—In the County of Beauce there has been very little
mining doing this sceason, 1894,

On the Gilbert Ruver, litigation and the want of a quiet title has much delayed
mining,  The Awmerican Gold Mining Co., under Mr, Fernando Wadsworth’s man-
agement, ground-sluiced a large piece ready for sluicing. A few men did a little
sluicing s the returns gave from $48 to $76 per day. I understand Mr. Wailsworth
will push the work neat season.

Although the Ditton sccton has proved rich in gold, little or no mining has
been done.  This is a section well worth looking into 3 a good ficld for prospectors,
I have na doubt the veins from which the gold is derived will be found in close prox.
imity to the alluvial,

A little prospecting on the Du Loup and Chaudiere was done during this season,
and it is being carried on with more or less success.

The Mica Industry.

Mk, B. T. A. BELL.—The United States leing the principal consumer of
Canadian  Mica, the industrial depression  which has existed in that country
resulted in an almost complete collapse of ounr mica trade during the fiest half of the
year, the oflicial returns for the fiscal year ended 3oth June, giving only an export
value of $26,553 as against $96,900 in 1893.  During these perinds the distribution
of the product was as follows :

1893. 1894.
To United States............$86,871. $26,484.
* Great Britain ............ 10,024. 58.
CGermany Lo . ceiinieae 3. 11,
Total.......$906,900. $26,553.

Towards the end of the season the demand increased very notably and mining
was actively carricd on at a number of the mines. The companies and operators were
as follows :

Vavassour Mining  Association in  the Township of Hull.

Lake Girerd Mica Mining System ¢ s Templeton,
Wallingford Bros., & Co. o ““ Templeton,
Cascades Mica Mine ¢ ¢ Hull,

The Blackburn Mine o . Templeton.
Beaver Lake Mines ¢ . Saugenay District.
Hayes Mica Mine ¢ o Murray Bay.
McGie Mine :: :“ Saugenay District,

Goldering Mine Templeton.

The total production in the Province of Quecbec from returns kindly furnished by
the operators being about 400 tons, employment being given to about 150 persons,

The quantity exported for the calendar year from figures kindly furnished by the
customy” officials was as follows
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fort of Ottawn ...an.. . $22,705.
S Maentreal, . 4.347-
. 120,

Total exports to 3ist Dee, ‘94,000 .. 827,232,

achee ., .,

During the year the Canadian Mica Cou, Luds, was registered in London Eng,,
with an authorized capitai of £90,000, 1o engage in mica mining in Canada,  The
Beaver Lake, Hayes & Perkins propertics were purchased snd work, we are told, is
to be conducted on a large scale during the coming season,

The following is a comparative statement compited from the frade and navigation
retuens showing the exports and distribution of Canadian mica from 3oth fune 1890 to
soth June 1894,

LAroRIED 0 1890, 1891. 1892, 1593 1894.
Caited States  +...$26,805 00 $21,762.00 $67,238.00 $56,871.00 $20,484.00
Great Britain ..., 2.00 §50.00 10,024.00 35.00
Newfoundland.. ..., 23.00 25.00
Getmany voovvaees 4%0.00 5.00 11,00

$26,932.00 $22,312.00 $67,743.00 $v6,000.00 $206,553.00

PHOSEILNTE MINING IN QUEKEC,

Mg, BT, A SELL.—=Estreme stagnation in the European Fertilicer market
together cith competition from other and cheaper sourcesof supply have almost oblit-
crated the mining of Canadian phosphates and the production of this mineral bas
been reduced from 31,758 tons in 1890 to about 9,000 tons,  The exparts of the year
wereto: =

Great Briain, United States.
3,239 tons, 2,000 tur-,

Prices have fallen from 1643 . per unit for So o 1890 to 7d. in 1894 cqual to
$£8.74 Montreal F.O B, and $6.88 Buckingham,  In 1890 the lower grades brought
as follows =75 13d 5 707 12d s 607 9d., whilein 1894 707, reatized 6 d. per
mint equal to $3.70 per ton Buckingbam and 607, $3.co per ton unground DBuck.
ingham.  The companies who did any business during the year were the Phosphate
of Lime Co,, at High Rock ¢ the British Pliosphate Ce., at Glenalmond ;3 the Lake
Girand Mica Systemy, at Templeton s and the lDominiou *hosphate Co., at the North
star, the whole of whose shipments were to Capelton, for use in the manufacture of
sapzrphosphate.

White this indusry may be considered ina state of complete collapee and old
time activity may not be resumed in the immediate foture, the outlook is not without
hope.  The espamsion of the phosphate bininess in Europe goes on unin-
terruptediy, and one would be rash to predict that the end of the century witl not find
us nearly alreast of supply, if we do not overlap ite M. David Boyd, a Glasgow
authorhty, writing in the Nwmetican Zertilizer says

¢ giesi les the gregarious follow-my-leader element in the increase of the use of
new fatlizas, it has been wonderfully stimulated by the abnormally low prices of
rock which have row ruled for some time.  The experience of the past 25 years is
likely to hold good again—every eycle of Jow prfces is succeeded by a stronger refles
carrent, whiely affects a much larger area, and does its best to make the ends of supply
and demand meet but not overlap.  Such contidence in the future may appeae a little
entravagant, in view of the enormons amount of rock now heing mined on both sides
of the Addantie, but ** enotmons ™ s really a relative quantity, and the chances are
that, while that word may be correct for to-day, it will have a totally diflerent mean-
ing when viewed trom the standpomnt of 1900, So long as money s abundant and
cheap, <o lung will the enterprise representing lasting industries tind favor, even if
these for a time 1ax the paticnce of investors for adequate returns.”

The world must have phosphate 3 Canada possesses the highest quality known,
seattered aver a wide area 3 human ingenuity will surely devise means to make these
deposts available for the workd's needs.  Even though at present there may in some
cases e disappointment in the result of phosphate enterprises, as there will be in alt
wining vertores, we may fecl assured that a great and prosperous future awaits the
Canadian industry, and that it is destined to fulfil an important part in the economic
development of the country.

Canauda is an immense wheat growing conntry, but as yet it uses only a few
hundred tons of fertilizers per annum,  “This cannot continue and the example of
other countrics must be imitated.  Prof. H. W, Wiley points out that 19 1bs, per
acre of phosphaeric acid are abrorbed by grain and 1215 1bs,. per acre are absorbwed
anntally by the grass crap. The cereals and grass crop of Canada estract from the
soil (cdnnnal Report, Mnister of Agriculture, 1893 ), 235 million pounds of phos.
phutic acid. equal to 117,972 tons of 2000 pounids.  Supposing one-half only to be
returned 10 the soil in the stable manure, there is still Jeft a deficit of 59,0c0 tons of
shosphotic acid,  The percentage of phosphoric acid in Canadian apatite is stated we
Lc abiont 33 per cent. Faking this as a fair average the requirement for the produc.
tion of the needed quantity of phosphoric acid to be restored to the soil would be
about 177,000 short tons of apatite,  There are extensive mires and workable deposits
of pyrites in Quebec and in Ontario containing 40 to 452 of sulphur suitable for the
manufacture of sulphuric acid  Indeed at the Nichols Chemical Works at Capleton
an important industey in the manufacture of chemicals and superphosphates has
afready sprung up and is expanding.  The older portions of Canada which formerly
raised vast quantities of grain have heen allowed literally 10 go to grass,” but the
knowledge of the use of mineral manures rightly applied will redeem the land from
barrenness, It is therefore the duty of our Departments of Agrculture and Experi-
mental Farms and those interested in the future of this industry to spread this infor-
mation among the farming community, and by the «stablishiment of fertilizing works
continue the industzy and enrich themselves and the province and the country.

Canada. Total,
700 tons. 5,993 tons,

HROMIC IRON FRODUCTION,

MR B, T, A, BELL.~The latest addition to the mineral industries of Quebec
and une of sume importance in consequence of the comparativescarcity of the mineral
and its wtility in the arts and industries has been the development of ‘valuable areas
containing chromic iron of excellent quality at Coleraine and Thetford, on the ine of
the Quebec Centeal Ry,

The accurrence, character, uses and methods of working this mineral have heen
so fully describied in the papers by Messes. Obalski and Donald at the Sherbrooke
mieeting, that it will be only necessary to supplement their data with such information
as has been oltainable respecting the outpwt and shipment of the mineral,

A statement furnished by Dr. Reed, of Keedsdale, an owner of a number of the
areas worked, shows the following production :-—-

Jos, Lamelin, working six months, 20 acres,

Lot 10 Coleraine, 350 tons,
royalty $5.00 per ton to Dr, Reed,

W. I Lambly & Co., working six months, 28 acres in Coleraine. on lease from
the Coleraine Mining Co., 700 tons.

Frechette & Co., working two moenths, 28 acees under lease from Coleraing
Mining Co., 100 tons.

1, Wilwon & Co., working on royalty lands of Dr. Reed, in the Tp of Coleraine,
two manths, 25 tons,

Fortier & Co. Tp of Coleraine,  Royalty,  Dr. Reeds 1 month, 20 tons,

Lemieun & Co. ‘Tpot Coleraine, Royalty, D, Reed. 1 momh, 25 tons,

Leonard & Morris, Little Lake St Francis, six months, 500 tons,

The Anglo Canadian Asbestos Co. Tp of Coleraine, about 20 tons for two
wianths, A total production for the year of 1740 10ns, of which 801 tons were shipped,
as per returns kindly furnished by the Queliee Central Railway.

Dro REED again called attention to differences in the buyers and sellers analyses
of shipments, and urged the appointment of a government analyst whose certificate
would be binding on both,

Mr. G, O DRUMMOND pointed out that the only remedy lay in carefut
sampling and the appointment at the mines of an efficient analyst,

After conniderable discussion Messes, Ro T. Hopper, Dro Reed and Mr. John 1.
P'enhale were appointed a committee to enguire into ch matter and geport to o later
meeting of the association.

GRAPHIFE AND PEFROLEUM,

M. B, T, A, BELL.~A large number of men have been employed by the
Walker Mining Company in the Township of Buckingham during the year and
several hundred tons of merchamtable graphite is reported ready for the warket, A
20 stamp mill equipped with suitable appliances has been erected, having a capac ty
of 10 tons in the 24 hours,  The quality of the geaphite mined by the company is
excetlent. From experiments made in the Laboratory of the Geological Sugvey, Mr.
Hoftimann, F.C.5., consitlers that in respect to combustability it may claim per.
feet equality with that of Ceylon, and that it is in no wise inferior to the latter as a
material for the manufacture of crucibles,

At Gaspé, The Petroleam Oil Trast, Ltd., has had a large force drilling for oil,
A heavy expense has been entailed in equipping and putting down numcerons wells,
some of them at considerable depth, but so far as can be ascertained, only a few
barrels of oif have been obtained,

The meeting adjourned at six o'clock,

The following papees were read at the sessions of the Association on Wednesday
evening, Thursday morming and afternoon, and on Friday afternoon :—

On the Occurrence of kignite and Anthr&cite
Around Hudsot Bay.

By D, Ronert BeLL, Asistant Director of the Geological Survey of Canadz,

The title of my paper, as.announced, is changed to read as above, so that it
may give a more defnite idea of the region 1 intend to cover in the following
remarks, .

The existence of goad lignite, anthracite, or coal of any kind, in the northera
maintand of Canada, is of so much impottance that any information on the subject
is cagerly @leamed. | osay northern mainland, because it has been pretay well
ascertained that workable coal seams to aceur on some of the islands of the northern
seas, all of which now belong to the Dominion.  About all that is known to have
been ascertained wp o the present time in reference to the lignite atound James Hay,
was recorded either in the reports of the Geolagical Sutvey, or in those of Mr. 1. 1.
Boreon, who has made practical tests of some of the deposits for the Ontario Gov.
cenment 3 andall the informadion that conld be gathered in reference tor the exise
tence of anthracite on the east coast of Hudson Bay is given in my geolegical
reponts on that region.  The first mention of the occursence of this mineral on the
above named coast is the following at page 325 of my official report for 1875 :

*“When at Moose Factory, Captaan Taylor of the Hudson's Bay Company,
presented me with several specimens of a mineral having all the (ordinary) characteis
of a very fine anthracite. except: that it comtains, according to Mr.  fHoffman's
analysis, only a very trifling amount of ash.  (Vide, Mr. Hoffman’s report, analysis
No. 4.) Two specimens were obtained by an Indian from Long Island, south of
Great Whale River. T was’told by Mr. James L. Cotter, of the Hudson's Bay Com
pany, to whose intelligent obséivations Iam indebted for much valuable information,
that a_siinilar mineral was reported by the Indians as oceurring some miles intand
from Little Whale River. I could ascertain nothing in regard to its mode of
occurrence further than that the Indian who brought the specimens from Long Island
stated that there was plenty of it there, It appears to have resulted from the altera-
tiun of a mineral like Albertite, by losing nearly the whele of its bitumen.

‘The following is Mr. Hoffman's description and the analysis above refernd to.
(Report Geol. Survey of Canada for 1875, page 423.)

ANTHRACITE,

““The specimen examined was very compact homogeneous s colour, pitch
black ; powder, deep black ; lustre, bright metallic s fracture, highly conchoidal 5 it
doces not soil the fingers.  \When boiled in a solution of caustic potash, it was appar.
ently unacted on 3 the solution remained colourless, and thepowder black,  Gradually
heated or when projected into a bright red hot crucible, in cither case decrepitated
but very slightly.  The specimen had been kept in the laboratory for months.

¢ The following is the mean of two very closely concordant analyses t—

Fived Carbon. ...« cooiiiaiiaiianiin vl 040t
Volatile Combustille Matter. ... ...vvvuneeees 1,29
Water.........
Ashooooaaes

100.00

“ It was scarcely changed in appearance by coking, the ash which had
reddish iron black co'onr was attracted by the magnet ; it showed not the slightes
disposition to aggluttinate, even at a bright red heat.”

In 1877 I vicited the east coast of {ludson Bay and in my (Geological Survey)
report for that year, page 24 C., is the following statement ¢

“Anthracize: The existence of this valuable mineral on Long Island was referre !
1o in my sepost for 1875, page 325. 1t has a conchoidal fracture and bright lustie
and was found by Mr. Hoffmann to contain 94.91 per cent. of fixed carbon, and on.y
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0.35 per cent, of ash. Tt is probable that it does occur as a seam of aliered litu
minous coal, like ordinary anthracete, but eathee as resalting from hardened pich, or
a minerat like albertite by the loss of sts bitenes, and it may not esist i large
quantities, 1 was prevented by circumstances from visiung the locality at which at
is found, which is said to be on Long Island, at four or tive nnfes from is south-
western extremity

[t appears that a teial opening had been made by some prospectors at the abose
locality many yeara ago.  Two of my men happened apon the spot whien out hanting
on the island one day, bat they did not tell me of it i) we bad feft the neighbothood,
and it was impossible for me to retnm that year, and § have never heen near the place
since,  The island is upwards of 30 mules in fengthe 1 an intelligent seasch for this
valuable mincral were made upon Long Bland, atd some of the islands to the north
westwand of it, important results might perhaps foltow. It will I observed that the
anthracite is of extra good guality,  In order that expectations based wpon my dis.
covery might not be dixappointed, 1 thought it as well in mentioning it in my report,
not to allow it to be inferred that the nuncral existed in large quantities unnd we
knew more about it Still 1 know of no reasoa why it may not occur there in some
cases in deposits large enough to be valuable, 11t eaists in workable quantity, it
will no doult be found in the form of vein or veins, analogous to these ol albertite in
New Brunswick and not in beds hke ordinary anthracite.  In my fisst anbouscement
of anthracite, above quoted, 1 wmentioned that the fate Mr. Cotter had informed me
that a similar mineral was geporied by the Indians a3 oceurring indand or eastward
from Little Whale River.  In confirmation Bf this report, Mro AL 1% fow of the
Geological Survey on his late traverse of the Labrador Peninsula found o vein of this
mineral about seven inches in thickness, It woulld be aoaare chance if this were
identical with the wecursence mentivned by those Inaians, and we may pressae thay
these rocks hold many such seins s and this leads us to hape that sooner or later, one
or more of a workable thichness may be discovered.

$1GNITE,

Indications of a vanety of ignste, closely allted to bitastinons caal, were abnerved by
mc in 1871, when sarveying the Albany River, the most southern of the large streams,
which flow into the west side of James Bay. 1o reporting its occutrance, 1 said (page
112, Geological Survey Report for 1871):

*Inone placejust betow the wouthot the Gaose Kaver,or three miles below thepuint
whete the nver turns southeast, bught red mard vecurs on the nontk bank, and on a
small island a nude further dawn some foose tragments of a besght bitumuous coxd
were found,  The Hudvon Bay Company s oflicers informed me that coal had never
been brought into the country 3 and constdening that the conveyance of even light and
valuable goods is %0 evpensive i this regon, this 15 only what mught have been
eapected, s that 1 eannot suppose this coal to have been brought hiere by human
agency.

The occutrence of hgnate on the henogams, the great southern branch of the
Albany, is mentioned in the sae repart. Oa this tiver, which discharges Long Lake
into the Albany, there 15 aninteresting deposit of hgmte an the drft ithag a preglacal
channel of a stream which prolably corresponded in s general course with the
cxisting river. It occurs at sy maies, by the stream, above the mouth of the large
southern branch calted the Bagutchewan jor Pa-wetch-aawan).  Here the nver makes
asudden bend to the north and about & oule further up anotiier sumlar bend. ** These
unusally shagp curves, which are unbike any others in the course of the stream,
apgpear to bz caused by the nver traversing preglacial evcavations, i the Stlunan strata,
which hete consist of dull ged, coarse, somewhat indurated arcnaceous marl with geeen
slotches and layers. These exeavations have become tilled up with loose material
before the formation of the present mer channel. At the lower bend gravel fifty feet
deep is exposed in the south bank, At the upper bend the excavation of the Silurian
matls is plainly seen.  Starting from the level of the river, the lower ten feet of the
filling of this hollow consists of boulder-clay,  Upon this rests 2 hed, sis to cight feet
thick, of solt ligmite, contamung many tlattencd stemns of small trees which are pasu-
ally carbonired, but are somewhat clastic when newly eveavated and oill wet,  The
lignite bed is overlain by ity or forty feet of rudedy stratified red and grey dnft
holding rounded bhoublees and many pebbles. Manne shells were observed in the
drift alonyg the Kenagami, alimost up 1o thes point. which, according to my barometic
seadings would have an clevation of about 300 feet above the sea ™ (See Annual
Report of the Geological Survey for 1886, p. 37-38 G.)

With reference 1o hignite i the baan of Mowose River, 1 will quote the follawang
from my sepost for 1877, page 3 Cu:

¢ The existence of lignite on the Missdnaili River was refersed to in my reportin
1873.  During the past season 1 have found it @ sitee in several piaces on this river
between the Long Portage and its junction with the Matagami.  The first or highest
of these was in the west bank of Cal Brook, thice quarters of a mile from its mouth.
Caal Brook is a small discharge or channel which leaves the main tiver opposite the
head of the 1ourth or Riverside Postage, and segoins it at five and a half miles helow
Round Bay, at the foot of Hell's Gate. . This bed of bgaite s about three feet thick
and is underdaid by soft ticky bluc clay, and ovesland by aliwt 70 feet of deift clay
or till, full of small pebbles and passing into gravel wowards the top. Much of the
lignite retains a distinct wondy nature. Somie of the embedded (runks are twea fect
in diameter.  When dry it makesa goomd tuel, but contass a little sson pyntes. |

 On the sowth-cast side of the river, at mnctcen miles below Coal Broak, of
o miles above Woondpecker dand, a hanzontal <cam of lignite was found in the
midst of a bank of 1t} 123 feer high,  1as from one and a half 1o two and a half
feet thick and v made up principally of sticks and qusies,  Below the lignite are So
feet of yellow -weathering grey dlay and about 43 feet of blue (lay.  Both varicties of
clay arc full of pebbles, and they also hold some striatal boualders of Lausentian
gueiss, Huronian schists and unaltcred Devaaan limestone,

¢ At three miles Below Womdpecher Island, or nne sles alwne the month of the
Opazatika (Paplar) River, anothers bed of ligiite occurs i thie bank on the same side,
1t ic sin feet thick, Lut diminishes o the castward and is of a shaly character. being
wade up of laminne of moss anid sticks,  Tmmcdiately beneath thie lignite is a layer,
one foot thick, of irregularly mingled clay and pots” of impure lignite.  Neat belaw
this are 40 fect of unstratiticd daft, fall of siwall pebibles, under which are a few feet
of stratified yellownh <and and gravel.  Resting wpon the higmite are five feet of hard
Tead-colnred clay with scams and spats of a yellow color and Jayers of red, grey, drab
and bufl.  Aloveall and forming the top of the bank, 63 feet high, are 10 feet of hard
deab clay with <triated pebbles and small boulders and holding sathee large valves of
Savirane rugosa, Mecoma salearca (Tellina proxima) and Mya truncata,

Small scame of lignite wete scen in two places in the bank un the same side at,
and again hatf a nule below, the foot of a rapid which occurs about vin miles above
the Opazatika,  In the anterval between one and tw) miles above thie stream the
whole bed of the rives appeated 10 be underlaid by lignite.  When sounded with a
heavy pole it has an cladtic feel and gives off large valuines of gac which may alw be
<cen at any time bubbling up spontancously liere and there all alongg this past of the
tiver. ‘Ihis phenomena has been olserved by the Indianc from tume smunemonal, and
the Incality has received the name of the * Bubbling Water.” ™

Since the above was written Mr. 15, B. Borron, J. 2., Stipendiary Magistrate for
Northern Ontario, was sent by the Froviacial Govermment to test the lignite beds of
Coal Brook by boring, 1 have not reen his report, but { have heen told that he -
found the mineral to be of fairly gowd quality, 1 have also been informed on goad
authursty that beds of lignite have been found within the last few years on the lower
part of the Abittiti River, where we noticed loose picees of it in 1877,

Comsiddering the very small amount of exploration which has yet been done in
the regions refesel 1o in the above eatacts aad nutes, the discoveries which have
heen mentioned appear to indicate the existence of a good supply of lignite scattered
over avast area in the level country around the sonthern and western side of James
Bay, where valuable deposits of 1ron ote are also hnown to acenr.

“Charcoal ; its Bearing on the Utilization of
our Forests.”

By Mk 1L . Drovsosn, MostREAL

In asking the attention of a Mining Association o a paper on a forest prodiuct, 1
think perhaps it 15 best at the outset to remind you that, as so far, charcoal ix the
only known fuel natugal 10 this province for the simelting of iron ore, this important
product of the mine must be governed by the product of the forsst. IE we cannot
produce cheap charcoal, and if we cannot see a supply ahead, then any attempt to
establish an won mdustry 1 this province, on anything like an estensive scale, would
mean failure.  The importance of this question of the production of charcoal and its
encouragement, and the conservation of wands for its manufacture, therefore, cannot
well be aver-estimated.  Canadian have truly a magaificent national asset in their
forests, and every care and thought should be given to the question of how it may be
utilized.

It will be unnecesary for me to ditate on the forests of the Dominion,  While
the variety of trees is not as great, still the area under timber in Canada is certainly
cqual to that of the Unitedd States, and the woods are useful and valuable.  In aus
own province there are probably not mure than £ifty or sisty species, but they have
alreudy yielded a large revenue to the countey, and with praper care they will con-
tinue to do so for generations to come.  In fact, with a climate like ours, our supply
should be unending, as it is in every way favorable 1o the growth of forests, and if a
proper system of cutting is followed and due care given by the government through
a system of inspection, iew forests will spring up to treplace the timber removed, where
the land is not put 1o agricultural or other purposes,  To presense these forests, and
to utilize them 10 the best advantage to the countey, should be buth 2 national and
provincial care and if necessary, vast districts should be set aside and recerved for this
purpose, over which the government should exercise full control, .

We have forest wealth now, and so, as I have said, what we must consider is
how we can utilize this to the best advantage to the nation.  In considering this, it
scems to e that asin the case of private assets, we must consider each class of wood
sepatately, and tey and find out in what way these wonds can be utilized so as to
return the greatest benelit in cash and labur, and in my opinion, we shuull not be
conteat to be simply ** hewers of wood ™' and allow athers to reap the bencefits deriv-
alle fsom the labor that may be employed in bringing any of our woads to 2 highes
state of finish and value, but should enconrage Dy legilation and otherwise, the
manufacture within our own bonadarices of whatever asticles Mie varicly of our woods
may be suitable for. .

If we are to advance in wealth and popalation, if weare to build a nation, we
must be able to offer fair work and fair wages, and to do this, we must develop our
natural resaurces, mote especially in these directions that tequire the greatest amount
of labor.  When we have labor and the producing power of the carnth working
topether, whether in agricaltare, mining, or the atiizing of our forests, we are doing
this, and the higher the point to which we can bring the earth’s product,” with the
comequent mcrease of vatue through eatra labor expended within our own buundaries,
the better for our conntey.  So, 1 reason, that if indtead of shipping our forest pro-
ducts in practically a raw siate, we can carry the process of finishing to a higher
stage, then our forests will of a necesity yield us so much greater benetit, To a very
large cxtent, the value of a forest tree is the value reccived foe the tabor expended in
hewing it into squate timber, sawing it into boands, or turning it inte an anticle of
furniture, and it stands to reason that the iree that was by Canadan lahoe transformed
into furniture, has yiekded more that its fellow that was exported inthetorm of square
timber, of that a sprace tree shipped in the form of paper yiekls more than if it had
Telt Canaida in the form of sawn logs ar even pulp.  As with eursoft or merchantable
wonds, so with the unmerchantable or hatd woods. I we burn these wonds to clear
the land, it means deasd Toss, or if we use them for domestic fuel, the scturn is small,
and il we wen them into charcoal and exvport the charcoal in that shape, the value to
the country will nut be very great, but if we use those woods in such a maaner as 1o
deveiope an industsy that must therwise be non-existent, then we have obtained some-
thing wonth while, and so I hold that by buning into charcoal and using that coal
for the smeliing of iron, the value of the cord of wood o the countsy hecomes the
vatue of the labor expended in proxducing the amount of pig iton that quantity of wood
will amelt, in other words, the value of a cord of wood for domestic putpunes 10 the
farer would besay §1 30 to $2.00, and would yicld nothing beyondd that to the
country,  Bat if that cord of wood was burnt into charcaal, and Ly that fact an iron
industry becomes possible, then as it takes ffom two 1o two and onc-half cords of
waoanrd 1o oltain satficient charcoal to prodice a ton of iron, so it st be plain that a
cord of woud wtilired in this way brings theougl the labor conseyuent on raising the
are. flun, ete., and smelting, say from $6 to $9 per cord. acconding to the class of
orc smelicd and wood used.  In making this statement, T am, of course, dealing
prin-ipally with aur Province of Quelwe, wheee the conditions are such that without
charcaal an iron indusiry cannot e ¢ cially cuablished, and where, with proper
attention, consideration, protection and encousagement towards the utilization of
what are known as unmerchantable and waste woods, insuting a long and segular
supply of charcaal, a charcoal iron industry can be developed as great and as impo-
1an1 1o the provinee and the Dominion as that industey hac been, and i to Sweden
and the United States.

Now that I have given in a gencral way my ideas as to the utilization ot our
forests, and the hearing those forests have on the iton industry in this province, |
will, in a< fow wotds as possible, explain the different systems of manufacture of
charcoal generally follawed, giving pasticularly the practice adopted at the works with
which 1 am_identified. .

In cutting wood for pit Wrning, the custom in Sweden is to cut the toge i
about 9 foot lengths, but in our own cxperience we have found it better 1o cut &
shotter lengths for reasons hereaficr given.
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For kiln burning, the general practice in the United States is 1o cut to 4 fu
leagths,  Formerly the cutting to lengths as well as the felling was done with the
axe, but fatterly the saw has been brovght into general use, with a view not only to
quicker work, hut to prevent waste.  The value of the saw in cutting the condwouod
to length is cunsi:lcra')lc. for the axe chips represent a very material loss.  The axe
%+ seldom makes a cut at an angle less than 45 degrees, so that in practice as much woold
b2 is cut away as gemains in the two adjacent points, and the loss of chips in cutting to

» - four foot lengths with the axe, amounts to }ully from 87, 1o 107, acconding 10 the size
4 of wood cut.
5’ : In the Province of Quebec, when we first took up the charcual iron industry, we
o founel that the practice was 2o work wholly with the axe, and ta cut to 3 ft lengths,
f and we saw that this must be changed, as'the loss was considerable in labor through
~ cutting to such short lengths, and as already pointed out the loss in chips also was
naturaily very great. We had a great deal o|f irejudice to overcome, but we are now
making for kiln purposes solely 4 ft. wood, and our men are using the saw for cutting
to length.  And we find that not only do we effect cconamy for reasons given, bat
our men age able to carn, working in pairs, with the saw, better wages than they
formerly could, warking singly, with the axe.

In burning into coal two systems are generally followed, viz., pit or meiler burn-
ing and kiln burning, and in the United States *¢ retort ™ buening has been attempted,
This is carried on, 1 believe, on a small scale at presesits it 1 do not think it has ever
proven to be a commercial sutcess although pethaps if given full trial it might be
foun.d to le more econumical that it has so far proven to be.

RILN RURNING,

Two styles of kilns are gencrally user,—the ** rectangular ” and the **bee-hive.”
The latter has been found to be the most satisfactory, and has practically supzrecded
the “rectangular ™ kiln,  In our own oaperience the **rectangular * kilns have
given us good results boths as to durability and the making of coal, but we have tound
them more difficalt to keep air-tight than the * beehive.” and that they also require
wore expreriznce and care i handling, being mr ubject 1o cracking and openmg
theough heihyg effected to a greater extent by eapansion and contraction.  They have
also to be well bound with heavy frames of wood, which are affected by weather and
time and requite replacing.

Our present battery of ** rectangular * Lilns is, howetver, in first class condition,
although it has been in operation about twenty-four ur twentyive years,  This s
perhaps niomtly duz to the fact that they have been carefudy looked after, and repaies
promptly made when necessary,

\When in operation, it is necessary that the bumer watch the ** rectangulas
kilns very closcly, owing to there being a greater liability 1o burn down 1o the centre
than in the ** lechive ” kilns,  The form of the latter giving solidity while the
action of expansion and contraction from heat and colil is not so great, and the ** bee.
hive " Kiln is thercfore eapier 1o heep air-tight, and for these reasons the coal produced
in the ** bec-hive” is moge uniform,

Apart from the question of coal, the * bee-hive ™ hiln is much easier to keep in
repair, as it is not necessary to have any wood frames or binding. The wood can
also be handled somewhat cheaper and faster in the * bee hive ™ than in the *reat-
angutar ” and owing 10 their greater liabi]it}' 10 straining from expansion and conteac-
tion already referred 1o, the **rectangular ** kilns require about two or three days
longer to cool, and therefore cannot be *“ turnied over ™ as ofien as the ** beeshive,””
and for gencral 1esults the latter has been found to be the most auitable,

hi PRINCIPLE OF MANUFACTURING IN RILNS,

In our * rectangular™ kilns, an apening is left from the front door to the centre
of the kiln, This is tmade by piling the cordwond in such a manner that a canal of
say 12 inches square is left in the middic of the kiln leading fram the door to the
centre. At this point a sort of crib work is built, known as a **chimney,” lcading
tv the top of the kiln,  On all sides of this dey wond, or brands, is piled 30 as to firn
casily. A small quantity of split brands is then placed in the boleinthe centre. The
v wood on all sides is ranked in the same manner as cord wood and is piled as closcly
v - aspossible.  Alongthe top of the kiln the ligher wood is laid, and this for two
. Tteasons. First, it is easier 10 handle, and sccondly, the fire will run through it quicker
. than through the heavy timber which is left in the centre of the kiln, then a fair
- quantity of light wood (or brands) is placed along the baitem and at the cads.
» .~ When the kiln is closed and ready for tiring, the top door is opened, and a picce of
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. vily waste is inserted by means of a long pole to the centre of the ** chimney.” The
.- draft to the top of the kiln catrics the tire upwand and along the top, amd once faiely
2 .. sarted, the top door is closcd and the air is allowed to draw down to the lower vents,
N three sows of which are open around the base of the kiln.  These vents are uperated
7 ly the Intnes in such a manncr as 1o draw the heat from point to point of the kiln,
k and thus 10 **cook  the whole miass,  The ditection and futce of the wind have a
> - large bearing on the manipulating of the heat, and will drive it from one side of the
% - “kiln to the other,- hence the hole. have to be closed and the windward side protected
X to prevent combustion, as vtherwise the wood would become over-heated and be
-teduced 10 ashes.  The condition of the coal in the kiln when approaching the finich
* .- ing point is generally determined by the culor of the smoke and sumctimes by the
§  inscrtion of an iron rod at vatious points to ascertain by feeling the condition of the
;- wood or caal. This latter mode is unly occasionally resurted to.
N BEE UIVE KILNS—The same mode of piling and ficing applies to the *¢ bee-
> rhive™ Lilas as described in regard to the **rectangular.”  The tire is started at the
5 - hottom and allowed to burn upwards.  Once faitly started amonyg the light or dey
. woud, the Liln is closed, and as the gases cscape fram the wood they practicatly supe
ply sufficient heat to **cook ™ the cntite masa.  Carc must be taken at_all times to
. Prevent tou great a supply of air to the kiln, and thus causc combustion,

< The properly covked kiln should contain only the ashes made by the wood that
s surrourkls the ** chimney ™" with a little from the dry or light womd on the top, the
£, cembustion of which has supplied sufficient fuel to heat the mass and causc the drying
i and cvaporation of water and gas in the whole.
) What a charcoal Iwtner must keep before him all the time is, that the wood s
%, tobe*covked " and nat lurned, so that every care must be taken to prevent com-
N . bustion, al_'nl suﬁ'gcnml heat must be introduced into the kiln or the ** chimney ” or
5 - canal leading W it, or by the combustion of a small quantity of light or dry woed on
B top ta *cook "' the wholc mass.  The light wod, of course, will be consumed, but

.. _inhe mcantime it should have imparted sufficient heat 1o the test to draw off the
3 -water and thc.lichtcr FRSSCS,
o The burning of charcoal is more or Jess a process which distils of throws out the
i undesiralile gas Teaving the mass of wood charred 10 the centre.  If this could be
= carried out to perfection, the coal should be solid without any Iecaks or cracks or
13 " tendency to fall to pieces.
: . Both vur **bec-hive™ and ** rectangulae ™ kilns have a capacity of about $3
= cords, and they generally take from ten 10 fourteen hours to fill, according 10 the
- class of wood handled, and from five 10 six days to burn, which is again largely
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governed by the class of wood.  The ¢ beeive ™ kilns take about eight days to
cool and can be easily dischatged in one day.  The ** rectangular ' kilns generally
take two or three days longer to coul, as alrerdy stated, owing to their being more
affected by expansion and contraction.  In our kiln work we use cord wod all the
way from a limb of 245 inches in diameter up to the trunk of the heaviest tree that is
too solid or knotty to be split with the axe, so that in our practice there is practically
no waste woad, as we use tops, lops and everything.

TUHE MANUFACTURE OF COAL IN I'NTS OR MEILERS,

In Sweden the coal is very largely manufactured in pits and this has been carried
on ob quite a large scale also in the United States.  One advantage of the pit system
is that farmers and others can do coal busaing on their own lands and oltain the
results of the labor, and at the same time the cost of transportation is naturally greatly
lessened as forty bushels of charcoal can be transported for considerably less than 2
cord of woud, of which it is an average equivalent.  In general results throughout
the United States it would seem that the quantity of coal per cord obtained by
pit burning has not heen equal to the quantity obtained in the kilns, The
general average scems to be about thiny-hve bushels per cord from pit burning
as against about forty bushels from the katns.  In wy opinion, this is very lacgely
due to lack of eare or knowledge on the part ol the pit burner, as with the
same care and attention, and with a thoroup: know’lc(lgc of the work, there does not
seem to be any gowd and valid reason why hie results as to quantity should not be
about equal.  Apart from this, however, in our own cxi)cricncc of pit burning, the
coal produced was of a better quality than that obtained in the kilns, (i.e., where the
work was well done.)  We found the coal dense and close, and practically solid 10
the centre, and this class of coal develops at least 157 10 209, more gas thzn the
ordinary coal obtained in kiln practice. It will not consume as rapidly, and gives a
greater and more enduring heat, and has proved itself as economical even where an
equal quantity per cord was not oblained, as compared with kiln practice.

In manufacturing coal in pits, the process of firing is practically the same as that
practised in kitns, a canal being made to the centre in which to insert the fire and a
*¢chisnney ™ huilt to the top along which light woad (or brands) is placed,

The whole is then covered with eight or ten inches of evergreen branches, leaves
and sand or earth.  After the fire is tharoughly started, the top or the centre over the
chimncey will fall in, owing to the total consumption of the wood at that point, and a
supply of hard wowd is kept on hand, which is driven into this hole as soon as the
cavering shows a tendency to fall in. - Afier it is thoroughly re-filled, a fresh covering
is put on, then vents are opened along the sides towards the base.  The condition of
the coal inside is ascertained by feeling with an iron rod, and as the burner finds it at
any puint properly ** cooked * he can open it and withdraw a portion of the coal,
covering the balance rapidly and carefully again in the same manner as at fiest. This
process is kept up until he knaws by the color of the sinuke and by the inserting of his
*“1ry rod ™ that the whale is properly *¢ cooked.” It isall then caretully covered in and
allowed to coul and die out.

‘This made of burning coal requires very careful and constant watching, owing to
the liability to fire.  As 1 have already said, the practice in Sweden is 10 use wood
for pit purpeses in nine or ten foot lengths, and when we took up the question of
getting the farmers and others in our district to make coal in this manner, we had
them follow the usual Swedish process in cutting, but from various reasons, princi-
pally owing to the density of our woods, the buening of sherter lengths has proved
more satisfactory, and our best results have been obtained from wood cut in four or
five foot lengths, and a postion of it split, and also by using simaller pits.

The pits which we first operated contained as much as forty-seven to fifty cords,
bt the sesults were unsatisfactosy, the pracess proving too slow and too many brands
being made.  The coal obtained, however, was faitly goad.  Our burners then
resoried to sinaller pits containing from 20 to 23 cords of 4 ft. wood.  These burned
faster and gave better coal. Where our men had had expetience in the work, the
coal was clean and solid, and as pointed out, gave better results in the furnace than
ordinary kiln coal.

In pit and kiln praciice, we have used the folliwing woods:—maple, birch,
beech, soft maple, white birch, tamarac, hemlock. balsam, and in point of value they
can be reckoned in the order named.  Qur principle consumption has been in maple,
birch and hcech, with which our district abounds.  In practice in kilns and in pits
both, we have found it passible 10 use 25% to 307 of soft wood, but for furnace pur-
poses we prefer not to go above that as the coal made from the softer woods is more
friabile and will not carry a hieavy burden of ore.

. RETORTS,

In the United States attempts have been made 1o manufacture charcoal in retorts
or clused vessels in which the wond i< placed, and the charring donc by external heat.
In a report on this system, made by 2 prominent cxpest, he mentions that one system
is to crect a furnace, and supply it with a number of vertical ¢ylindrical vessels, which
arc handled with a crane.  These vessels are filled with wood, lighlly sealed, lifted
into the furnace and connected hy incans of nozzles with conduits leading to conden-
sers.  After the fire has been maintained a sufficient length of time to propetly char
the wood the vessel is lifted out and allowed to cool, another taking its place in the
furnace.  In this mcthod the setorts scrve also as cooling vessels, hut they must be
handied. and the outlets for gases must be disconnected and closed at change.

Another plan consists of a cylindrical retort hung from trunnions over a furnace.
It is raiced to a vertical position to reccive the charge of wood, and reversed to dis-
charge the charcoal into the cooling vessel, where the process is completed. The
ditficulty of filling these retorts and maintaining them, makes this plan undesirable.

N system Targely employed in Nosth Peansylvania and South New York, consists
of a scrics of cylindrical vessels set permanerntly in a horizontal position over furnaces.
Thesc retons are tilled with wood cither thrown in, or, in improved retorts, placed
in a crib which has been previously loaded.  When the carbonization has proceeded
sufficiently, the coal i withdrawn into 2 cooling tank, which is hermetically scaled,
until such time when the danger of the mass taking fire is greatly reduced.

Other forms have also been followed, but as far as I can ascertain, none of them
have ever proved commercially successful, and the old-fashioned kiln and pit system
still scoms to be for general chatcoal purposes the cconomical, and, in fact, the only
systems by which charceal can be successfully manufactured for general commercial
purposcs, or at least for the manufacture of iton. .

RY IRODUCTS.

Of late years considerable attention has been given to by-products ohtainable in
the manufacture of charcaal, and it has been found that witha chemical plant attached
to a lattery of kilus, that every cord of wodd can bz so handled that the.exact weight
that went into the kiln will practically be taken out, when everything is taken into
consideration.  What hy-products can be drawn from a charcoal kiln would be too
numcrous to mention.  In fact there seems to be very little that cannot be taken out

of the wood in this way, but for comincrcial purposes the principal by-prodacts, and
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those to which most of the companies wsing a chemical plant ! e given their atten
tion, is the production of wood alcohol and acetate of Tiune, and those base been
found to e, 1 believe, profitable, and it i very prolable that withim a very short tmg
every battery of kilus will have its chemical plam adjoining, amd the soke that is
now wasted wall be drawn down and distilled, so that authing wall be loste. Whon
this is done the value to the country of a cord uf wood will vaturally b lansely
increased,

Now that | have roughly outlined the systems followed in the making of cha
coal, I must ask your permission to touch on the value to the countsy, and to this
wovinee in panticular, of charcoal making, and the principal industey connected with
i, and on the ditficalties i the way of its development, and to ash your consideration
:.\mll assistance towards avercommy those difficulties and developing the ** chageal
industries.

COLONIZATION,

In colonizing our wooded tamls, the value of the chareoal industry will be readily
seen. Heretofore, ated with grood reason, the settler looked upon ti. > wood on his
lands {from which, as a general thing, the lnmberman had removed the merchamable
timber) as a detriment, and he (the settler) had very little to hope for until he had
made a respectable clearing, and put in sead for his tiest crop, 1 he was within one
or two niles of railway communication, it might be possible for him to sell a certain
amount of selected wood o cond wood merchants,  “They did no: 1ake the mn of the
forest, nor would they azcept branches or knotty sticks, or anything of that kind, so that
at the outside he conli very seldom afford to team the wool more than a nule or tw -,
and even then, owing largely to the amount of waste, his remuneration is small
With the charcoal iren industry in the district, all this is changed, and the settler on
taking up a picce of wonded Tand finds ready at his hand o crop that will yvield gocd
retuens from the day be fiest swings an ave. whether he delivers his wood at Kilns for
burning. or at the nearest railway station in the form of cord winnd, or whether he
buens it himself, he ean utilize practically everything, as the futhace companics can
take practically all elaswes of wood grown in this provinee, and they are ready to
accept the tops and branchies, the large knotty sticks that cannot be split, and every
thing in the shape of sound wood.  In our long winter months he can fell trees, saw
them into cord wood and team to the nearest wond depot, or e can, with the asss
tance of his sons and what help can be obtained, burn the wood on his own fan in
pits, and he can work at it all the year round it he desires, or during his slach season,
and earn good wages whether he makes cord wond or caal.

When 1 speak of the importance of the fact of charcaal kilns or pits being able to
utilize tops and branches and knotty picces, ete., 1 think you will understand how
very important this is to the settier when 1say that as an actual fact, m the average
forests only about one-third of the wod felled is tit for werchant cord woudd, and of
the balance the settler can use a portion for his own purposes, but the great butk has
to be chopped into a suitable size for piling and buming, and then watched carefully
in the spring, or almost as much atten’ion given to it by a careful settler as if he was
burning for charcoal purposes, owing to the danger to the surronn ling furests from
fire, so that the making of merchant cord wamd cannot be consiedered as semunerative
to the settler in comparison with the making of weod tor charcoal purposes. Then
100, there is this burning of retuse, and 1 think you will understand what the danger
in that is.  If the sctler is careless, hic spring ** bonfire ™" means the destruction of
miles of valuable timber, fur the settlers * clearing up ™ fires have certaindy been
instrumental in causing more forest fires than anything clve we know of

Where the charcoal iron industry eaisis, the wod that was lonmeddy a detanent
becomes a valuable asset to the settler, and he realizes st and Khoowing a2 to be an
assurance of abundant and remunerative labor, he bucomes a carctaher of our forests
instead of a danger, for with good cause the vwaers of tmber limits have grown 1o
look upon the settler as something to be kept out if posaible, through fear of the
cffects of his spring burnings.

Where wood can only be sold in the form of merchant ¢ rd wod, as § have
already pointed out, it would searcely pay the settler to locate fusther back than <ay
two miles from the railway line, if he was looking forwand 1o oltain anything for the
wood he cut, but where charcoal iron industries exist the better average price obtained
allows of his teaming his wood greater distances, andd if he lugns into chascoal he can
afford to transport that material even fasther.

VAIUE 10 THE VARMER.

Thic value of the charcoal industsy to the farniers of the district is, of course, the
same, to a large eatent, as that derived by the sentler. During slack seasons they
can make wood and caal on their own lands at remuneratine Gyrures, or they can
artange to work on adjacent lands, and use sheir horses during the winter months for
tcaming their own wond ar coal, or that of neighbors, and where they are not desirous
of working on their own lands they and their sons can find wotk in contractors” camps
cither felling, or tcaming, of burning.

The charcoal iron andustsy i esentially a fanmer’s industry, and affords, both
from coal and ore, steady and remunerative labor from one end of the vear to the
other if necessary, and certainly inall slack seasons,  Our faemers hase, unfortunately.
a good many slack seasans, and 1 think it is largely duce 1o this fact that fasming has
not heen as remunerative as it aught be. There are so many months an the year
when there is nothing for the farmer 10 do and he has to bve dunimg those on the
tesults of the other months.  Now f Lic s an industozous man, and there as a charcoal
iron industy in the dicirict, he can fill in cvery day of his ofl seasons, A< 1 have
said, i winter he can fetl wood, burn charcoal, and team cither an s owan ot acggh
bonng lands, and 0 carly spring tme, of he has contined hunsell 10 cutiing wonnd
duting the winter. he can barn his coal then, and in the sunaner ime from seed tine
1o harvest hie can find cinploy et in the ore fichhs raang ore and teaanng. and m e
St. Maurice diarict he can, 1n most cases, make and wash are on his awn land, and
the result in that distnct is that both scitlers and farniers are prospetous, and seposts
which we have reccived direct (rum the farmers themselves and from the Cures «f the
district g0 to show that wnce the wstablishment of ous works in the St Mannce shs.
trict the agriculturisis have teaped Jarge and lasting beactits.  They have obimned
plenty of remuncrative labor during o seasons, and a ol market for whatever
produce they have raiwed on the fanns,

The province of Qucbee, as 1 think was very fully pointed out 30 a paper last
year, has every natural sequitement for the prosduction of charcoal pig iron, and the
valuc of such an industry to the Provinceand the Domimion must b fully recognired
by cvesy one. We have the iron are, anid while we have ncther coal nor natural gas,
we have plenty of hard and unmcrchantable or waste woud< and this fact makes ot
passible for the cstablishment of an iron indusity of the greatest value, and I see no
teason why such an industry should not be carriad to a suceessful issuc, as it has been
in Swaiden and the Unitad States.  What is wanted, however, is the assurance of an
adequate supply of charcoal, both for the present and the tuture.  To do this somie
steps must be taken by our government to consceve centain woods of portions of fozests
o that this industry can be cstablished on 2 permanent basis.  HHow this can be done

is some thing that will have to be carefully thought out, but if it is done the valne to
Canada will be great,  ICitis not, then we will have wasted a very large proportion
of vur forest wealth, for that is wasted which is not used to the best advantage, and I -
held that more profit can be derived from our unierchantable and waste woods by
wihizing them amd conserving them to the development of the charcoal iron industry
than an any ather way, 10 this is done the establishment of the industry is possible
and certain, if it is not, then it can only be carried on in a very desultory way. -

One of the principal difficulties that stand in the way of 1{;: establishment of the
charcoal industry in some of the districts is the fact of large tracts of lands Weing held
by limit holders,  Limit rights were originally intended to convey an area valued for
its werchantable tber- alone, yet the limt holders, even in cases where the
merehantable tnber has been removed, still retain possession and contraol, with the
result that the hard and unmerchantable wood cannot be wtilized.  The only way by
which these woods can be diverted is by actual settlement, and, asin a great many cases,
the land may not be suitable for agricultural purposes, the wood, if these conditions are
to enist, is practically inaccessabile,

Another great difficolty s the lack of knowledge in regard 1o charcoal burning,
Of course so far as kiln practice is concerned men can be readily obtained or educated
to good practice, but for pit buming it is necessary that 2 much Droader system of
education than could be carried en by a private enterprise should be adopted, as a
knewledge of pit buvning would be of the greatest value to our settlers and farmers in
the wooded districts,

Now, these tao gquestions are, 1 hold, provincial aml national ones, and these
dithiculuies should be considered and overcome by our governments.

In Sweden there are nattonal schonls for charcoal burning, which have done and
are dong good work in tratning men and spreading information throughout the country
as 1o the most econonieal systems of making charcoal, especially in pits.  Both the
Dominion and the Provincial Governmants should follow this example, and dissemin.
ate useful information on the subject among agricultnealists, especially in the wooded
distnets and where charcoal consaming industries have been or can be established,
This should be dane by lecturess, papers, and in every practicable manner,  The
practice, especially of pit burning should be tanght in our agricultural institutions, and
centainly no mining schonl shoukd be without a course in charcoal burning, and when
development cotties, as it surely should come in aland of wool and iron, national
schools should be established, as in Sweden,  Qur governments have spent Jarge sums
in this way on dairy practice, and we all know that the tesults have been profitable
and satisfactory, and § helicve that if the «ame course is adopted in regar-t to charcoal
making, which is 2 farmer’s and practically a domestic industry, the results will be
also to the national good.

Steps should also be taken to prevent the locking up by speculators or others ol
wouls suitalle for charenal purposes, and where thisevil exists, as in the cases I have
relerred to, 1t should be overcome by just changes i the present laws if necessary.
I do not believe thatin the ease of the limits any value was considered or paid for, nor
wan itintended to convey to the limit halders the unmerchantable woads tor which
Tumbermen and others purchasing these limits have no use,  This is proven by the
fact, 1 consider, that at all times the government has seserved the right to settlers
taling up any portion of the land, the anly reservation in favor of the limit holder
bemy in tegand 1o the merchantable woad, which he is given a certain time to remove,
1 therefore holil thar under all circumstances, aad especially whese the lands are not
suitable for agricultural purposes, and the uzmerchantable wood cannot he realized
on through the settler, the government should have the right to divert unmerchant.
able woord to other purposes when and where it is deemed advisable.

Vhen an enterprise that requires this fuel can be started in any district, it should
iw especiatly encouraged by the setting aside of woodlands to 1nsure a continued
supply and by assistance in teaching the principles of ** burning ™ to the inhabitants
of the ditricts, and by rebating of stumpage dues wheee the wood is used for chaccoal
purposes, and encouragement given i every practicable manner within the powers of
the Dominion or Provincial Government.

The industry i, and must always be, if succesful, a settler’s, a farmer’s, and 2
people’s home industry, and for this reason it is especially deserving of national support
and cncouragetcnt,

Qur farmiers should be taught and enabled to use to their own and the nation's
profit everything the land has to give. and here are mighty crops wastirg, burning and
rotting that praperly used might hese in Canada, and especially in our own Provinee
of Quebiee, be wade, as in Sweden, the mainstay of a nation.

Mr, President and gentlemen,—This is a ** burning " question.  Let us hope it
will ne remain a ** barning shame,” but in the near future become 2 * burning ™
RIS

————— e e - o ——

Mining as an Investment.

v Ronekt C. Anavs, Montreal,

If unc wishes to gave a capitalist cold shivers, he can usually produce the cffect by
tequesting i to dnvest in 2 mine; or il he desites to descend to the depths of
humiliation he canget there specdily by taking to heart the scorn and contempt which,
by word or lonk, often meet the solicitation 1o 1ik money in digging. Vet we
Iearn fron the last Ul 8. Census that over one thousand million dollars is invested
an the coantry m seeusing the canth™s products from beneath its surface.. The exact
figures are $1,283,911,433.  Such an outlay would not he made unless it atforded a
consdaable amount of profit te some of the workers, It is therefore safe to assume
that the mineraf praducing industrics are often profitabic, though whether they arc s
on the average is a mattee for question.  Especially does this doult pertain 10 the
mining of precious metals, which, in many instances, gives donanza, bat in more
cases viehls forsca. A statement of some of the facts amd figures relating to the
pobl, silver and copper mines of the United States will enable us to form some con-
clusions as to the peciniary reawlts of mining operations.

The Eugincering and Mining Journal publishes a list of 144 dividend paying
mines and 136 non-dividend paying mines. The latter have never paid 2 dividend
and some of the formes have not paid a dividend since 1870,

Of the dividend paying mines §1 have paid over a million dollars and 25 of these
have paid mare than their capital stock.  Of the 5§t only 27 have paid dividends since
1891, Only 13 of these have paid more than theit nominal capital, and only theee
companics that hiave paid a total of less than a million, and have paid dividends in
the last three years, have paid more than their capital.

The 143 dividend paying mines are capitalized at a total of $643.000,000. If
235 cents on the dullar has heen paid in, this would give of cash paid $161,000,000.
Assessments have been levied to the amount of 5.53.000,000, making total cash panl
in $214,000,000; the total of the dividends paid is $241,000,000, %0 that the returns
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wouldl be about 13% more than the principal.  But if only 10% of the share capital
was paid in the protit would be over 100% on the investment beyond the repayment
ot captal.

‘Paking the whole list of 203 mines the total capital is $1, 164,000,000, aut‘l the totat
assessiments $S§.ooo.ooo=$|.24().u)5.066. Toal dividends are only 200 af this
amount. I 25% of the eapital has béen paid the total dividends would be 607, of the
outlay. 1€ only to% was paid, 118%, of the ontlay would have been returned. Some
eminent anthorities, wham § have cansulted, tell we that prohably not more than 10
cents on the dollar of the capital has been paid in on the average,

When we consider the large number of mines that are abandoned belore they
are turned over to companies, and of the prospects that never heconme mines, but are
spoiled in development, besides the great expendituse made in the wnsiceessful search
fur minerals, we are forced to accept the common statements that more money is put
into 1hie ground than ever comes ont of it,and that every dollar costs adollar. Indeed
many assert that dollars, whether silver or gold, coat at Jeast two dollars apicee, and
Mr. Del Mar has stated that every dollar sccured fram the Comntech Lade has cost
five dollars. 1t was often said there, as in other less favored districts, ¢ It akes the
product of one mine to work another.”

CAVETALIZATION OF MINLS,

Of these 293 listed mines in the United States, 223 have a nominal capital of 2
millien dollaes and over, and of these 70 are capitalized at $10,002,030 and over.
Bue the capital stock gives no idea of the amount of money acturlly pad m. It is
customary in California to capitalize the companies at ten mnlhon dollars and sell
the shares at one cent or ten cents on the dollir or even give them away, anything
in fact to get them into the hands of people wha will pay assesstoents.

The U. S. census of 1880 reports 140 mines wiowe nominal capital is $1,019,-
111,250, but whose market value is $85,641.222, or about 12 cents on the dollag, bat
even these prices were probably inflated above the true values.

The last U. 8. Census gives some important data;

$99.283,732
63,451,136

ceeee $35.852,596

The capital invesded was $186.323,338 <o that the profit was abont 734°, on the
investment.  But when the short lives of mines 13 considered and the cotsequent
deterivration of capital is taken into account, s showing must e regarded as proving
that mining for the precious metals does not pay on the average.

Of 6,004 mines that are known 1,266 were idle 1 1,000 were wotking, but non-
woductive s 1,610 were producing less than $1,000 per aunum 3 1,308 were produc.
ing less than $10,000 per annum 3 437 were praducing less than $50,000 per annum 3
95 were producing less than $100,000 per annnm s 107 were producing less than
$250,000 per antun 3 44 were producing less than $300.000 per ansum 3 28 wete
producing over $500,000.

In 1889 the value of production of gold amd silver was
The operating expenses wese estimated at ... L.

Leavingasurplusof . .oiveiiiien i cien

SUCCFSSFUL MINES,

Teading the list of the United States comes the Calumet and Hecla Coppe
Mine, which, with a share capital of $2,500,000 and paid assessiments of $1,200,009,
has paid in dividends $40,850.000. Then come in order the Ontario Silver Mine,
Utah, with total dividends of $13,175.000: Granite Mountain, silver, Momana,
* $12,120,0003 Quinsey, coppes, Mickigan, $7.070.000: [dahs, galld, California,
i $3.489,000; Homestake, gohl, Dakota, $5,237.509: Eurcka Gonsolidated. silver and

golid, Nevada, $5.812,500; Richmond, silver, Nevada, $4.339.887: Hormn Silver,
. Utah, $4,930.000; the Tamarack, Standard and Small Hepes Consolidated have
paid over $3,000,00, and the Daly, Minnesma Iron and Plumas Eurcka over
$2,000,000.

California from 1348 to 1881 prosluced $1,163,035,050 in gold and $13,¢03,000
in silver.

The yicld of the Comstack Laude in Nevada from 1860 to 1891 was §350,000,000
and $130,000,000 were paid in dividends.  The butk of this was produced dusing
the first 15 yeais.  The original purchasers of the Comstock paid $30 for theee-fourths
interest and bought the other quaster for an old blind horse,  One of the mines, the
Virginia Consolidated, paid $42,930,000 in eight years, and thie California paid $31,-
320,000 in five years. The original discoverers, as usuwal, got no benefit. This summer
a car load of are {rom the Maotlie Gibsn Mine at Aspen, Colurado, yielded 20,003
ounces of silver to the the ton, or 85%. Mate then four-ifths solid silver.

3 Did tiwe permit, stmilar stories could be 1okl of mines in Australia and South
Alrica.  An expest sent out by the Rothschilds to Wigwaterstand geports that one
billion dollars in gold is available in that district, and one of the newly discovered
mines in Coolgardie, Australia, is reported sold (or £256,000.
L Australia in 18352 produced $79,200,000 in gold, and in 18353, $50,400,000.
Two gold nugpets wete found wunth $42,000 anid $38,000. In California single
nuggets have been found worth up to $30,000. Qne clain on Carson Hill had 2 vein
from which gold was chisclicd out in big chunks, one weighing 112 pounds, a single
blast gave $110,c00, and the yield in two years was $2,000,000.  Many miners
working single handed washed out from $100 1o $1,000 a day.  Three sailors on
Murderer’s Creek got 11 pounds daily and $2,700 has been washed from one pan.
The Doran Minc in Somth Carolina yiehled $300,000 from a space 300 feet Jong by
B 2 fect and 15 feet, the excavation of which shoulu not have cost $20,000.

Canada is not without its storics of bonanzas.  The easly history of the Carilwoo
and Fracer River Districts in British Columbia abounds in stories of sudden foriunes
and the great hydraulic uperations now in progress produce results that promise yiclds
& in single wotkings of §1,000 aday,  The geeatest yearly gold production of British
Columbia was $3,913,503 in 1363, huz this had declined 10 $399.523 in 1892, The
highest average carnings per man in onc year were $1,223 in 1875, The carnings
for 1892 were $208 per man cmployed, or about $1 per day.

In Nova Scotia there have been some brilliant succeswes in gold mining, and a
steadily productive and fairly remunceative industry is beingcarried on,  The yicld of
guld for 1392 was 21,080 cnces,and the yicld for nine monthe in 1893 was 14,030 vunces
Fepresenting 97.471 day«<' labor, or an average of neatly $3 per day per man ciployed.
The tatal yicld of gold was about $10 per ton b reck crished.

In the Chaudiere District of the Province of Quebec there has heen some remark-
able finds of gold in the streame, and if titles could be made clear and propet mrethads

emploved some large fostuncs might be realized
E . ’T}\c story of Sitver Islet gives the greatest romance of Canadian mining. The
original owners became discouraged and sold it for a nuxlerate sum to United States
capitalists. These prosecuted the development on a large scale and were rewsrded
Ly stiriking extensive depusits of ore that were often alinost solid silver and fur a time
1ckied an immense revenue,

In Nastings County, Omaiiv, there are gold-bearing rocks that are destined 1o
realize furtunes to investors when the chemical secret is discovered as to a means of
avercoming the effect of arsenic in the amalgamation of ores, .

The niched mines of Sudbary produced in 1892 2,413,717 pounds of mckej and
2,203,795 poumnds uf copper, and one of the companies is paying a dividend of 87 per
atmum on a capital of $2,300,000.

SIPRCULATION,

As good an illustration as can be had of the chances of investment in mining
shares is furnished by the histery of the dealings on the San Fransisco Stock
Ixchange. **Crown Point” in November, 1870, sold at $3.00 per shase. On
favorable reports it advanced 10 $1,800.  Other mining shares sose in proportion and
alt California went wikl,  In 1872 the crash camie aned silver stocks declined $60,.
000,000 in ten days, A lriend of mine who coulil have sold out his holdings for
$800,000 but who was etermined to hecome a millionaire ended  $60,000 in deln,
with a lawsuit on his hands,

In 1872 Virginia Consvlidated began paying dividends of $300,000 monthly.
An expert said there was $1,509,002,000 in sight it the two mines, Vieginia Con-
sulidated and California.  Shares rose from $4 to $780 and were maintained with
some fluctuations for a considerable time.  In 1875 Virginia Consolidated produced
$13,000,000 in seven months.  Then came a decreawe in production and Comstock
values sank $100,00,000. The HBank of California failed, and Rolston's body was
found in the sea.  [n January, t875, the wmarket value of Comstock shares was
$302,000,000.  In the spring of 1885 it was $2,000,000; in the autumn it rose to
$70,007,0%0, and in 1899 it was $6,000,000. Stock that sold lot $700 in 1875 sl
for 25 cents in 1883, During the excited dealing in shares in 1872 one man made
25 millions, another 20 millions, and two others 10 millions each.‘

Placer and hydeaolic mining is now receiving uch atieation.  After the first
autlay is made the average cost o1 washing one ton of gravel by hydraulic process is
three to ten cents, whersas the cost of sining and milling the most favorable free
willing gold is one 1o two_dollas per 1on amd is often nearer five dollars 3 and the
mining and treatment of silver ores sometimes runs up to $100 a ton, and is seldom
under $20.  The firat outlay for hydraulic mining is usually heavy and the cost of 154
ditches in California was an average of $70,000 each, or $3.800 per mile.

As to the profits of mining in the present day it should be said that there are
numbers of smal companies in Cotifornia and other States that are paying ftom $1,000
0 $40,000 a month.  They are usu.lly each contzolle:d by a few people, who are
looking for results trom legitineate w.in3 o rather than from stock speculation, so there
are no puffs in the papers and one racely hears of thew.  Prolably the number of
mining properties that are being worked by individuals or close corporations (ar
esceeds those that are Bisted upan the stock exchanges.

No estimate can be mide of the amount of money eapended in prospecting and
developing mineral propestics, yet the money expended in these preliminary opera-
tions should b2 considered when reckoning up the profits of mining as a whole,
There has been a thousand prospectors at one time ranging the mountains of the
Kootenay District (8.C ), and it is safe tocay that more than a million dollags has been
spent in the last three years in exploring and developing the Slocan Distsict alone,
whereas the ore is only now beginting to go to market in appreciable quantities and
no mine has yet repaid its outlay. .

During the palmy days of California $60,020,000 were produced in one year.
Rut 100,000 winers were employed and the average vutput was oniy $2 per Jday per
wan, while wages were $4 and $35 per day.  This shows that although many made
fortunes, more made little or nothing,  Mining is a luitery with few immense prizes,
numcrous moderate gifts and a moltitude of bianks.  The Josses in mining are often due
to other causes than bad luck.  Managers on the Comstack built mills and reduced ores
at a cost of $15 per ton, but charged the ather sharcholders $14, which was often as
much as the ore produced.  Law suitsamd disputes about titles have been a fruitful source
of the lns of time and money,  One law suit between the Ophir and Moxcow mines
un the Comstock Luile cost $1,070,000. .

A great hindrance to profitable mining in Western Canada is the fact that while
supplies can best be obtained frony the United States and that the nacket for ores is
mainly in that country, the policy of the Canadian Government has been 1o maintain
the tarift on these supplies and to prevent the development of railway communication
with the South,

The high ate of wages in the West, $3.50 per day, and the excessive cost of
transporiation are causes for many mining failures .

There are two classes of investors in mines.  The first class is composed of those
who invest, hoping for profit from the sale of the property or its products. The
sccond class consists of speculators who huy mining shates for a tise.  The investors
ity public companies in England arc usually of this second class, and must of the com-
panies that are promated are organized for the purpose of gambling in the shares.
The promuters employ brokers 10 buy and scll shates on the stock exchange until the
autside public are attracted.  When the prizes have been forced to a suitable point,
or ta where it is thoughit they will not go higher, the original holders unload their
shares.

To those who wish to speeulate in mining shares, this advice may be given.
Sclect some company that has great names in the directoraleand isunder the manage-
ment of somc well known, successful financial firm. Do not concern yourself too
much about the wcrits of the mine, for if you are an outsider you have no chance of
lcarning the teuth about the value of the property.  Content youtself with following
the lead of men who are goad ** boomers and who havea strong interest in ** whoop-
ing up ' the enterprise.  Consider that the probability is that the afiair is 2 swindie
and wil! cventualiy e a dead loss to the sharcholders.  Therefore when the shares
advance sutfizicnily to aflord a good profit, do not hokd vn too long, but sell vut before
the domaward tuen cones.

To those who wish to invest in the legitimate mining industry for the sake of
dividendis from the operations, the following general sules may be given = Avoid the
companies with showy names, heavy exj s ot t, large capitalization or
where Iarge amounts are paid for the property.  Favor invedment with saen of whose
trustworthiness you have personal knowledge, or whose skill in mining has heen
woved.  When you can ** get in on the ground floor ™ with suclh men *‘takea fiyer,”
tf you have any spare cash to lock up and will aot be distressed i it is lost, 1
know some gom practical prospecting miner, who is ready to explore in sonie «lis-
trict of good repute, *‘grrub stake™ him, that is put up the money for his expenses
and go halves with him in his discoverics.  You cannot expect to be able toforman
accurate judgement of the value of a mining property unless you have a thor
(amiliacity with the business.  If you vitit the mine you will only see a hole in the
around and will know no more of its produciive capacity than you did before.  Your
investment must be made usually upon the basis of personal confidence in the
managers of the enterptise or the reponts of your professional advisers.

From the consideration of the facts and figutes which have been mentioned, it
may be assumed that mining on the average is not a very profitable undertaking, that
is, motrc money is put into the ground than ever comes out of it.  Hut many enter-
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prises pay (airly well, amd some of them pay enormonsly, It is the chance of large
profit and sudden acquisition of great wealth that tempts men to twvest. When a
great strike is made, hundreds and thowsands ivest in the same neighbothood hoping
tor similar luck,  These fortunate discoveries have been ealled *ihe devil's decoy
ducks " as they draw many to the spot and often to the slaughter, Lt muast be admit-
ted that mining success is often a matter of luck,  Some of the lagest properties have
been discovered by accident or have become valuable by almost the 1ast strohe of
wark before their proposed abandonment.  Many of the discoveries have been male
by unprofessuatal men, and the theories of shilled engineers have often been worth
less.  Miners say ¢ The mineral 16 where you i at and one wan can see ante the
promwnd as far as another.” .

When we remember that atis said that only fowr or bve wien in a hundred sue-
ceed in commetrcial business, we must ot be too exacting as o the recotd of success
in mining.  The men who gamble i stocks or corner praduce probaddy  loose as
largely in propottion as those who invest i mines and they lack the woral sandaction
of having promoted production or emplayed ko, Pablic spantad mien bave eves
patrivtic and philanthropic motive to ivest in anning,

England awes her supremacy to her coad and o mines, 1t wasslue matuly 1o
the desire to oldain the precions wretals that America was discovered, and the sl
apment of the Pacific stope and the construction of the transeontnental ruiways s
largely due to the mining industties. Austraba and South Atriea have teen opened
up largely by miners.  The miner has also often discovered possibilities for the pro
duction of agricaltural wealth, A mine gives work digeetly and wdirectly 1o a large
number of people,  The man who has lust money i the act ol warking of sines can
comfurt himsell with the asurance that his clort lias tembed e ihe developaent
of his conntey and has benetitted hardy laboress. 1t has nat, as s often sawd, leen
merely thrown into the geoud,

The investment in milways is prabably no more retmunerative than the mvestment
in developea weines and offers fewer opporntanities of brdliant success, Mg will
always attract adventurous enterprise and as the tendoney of the tmes is to con tact
its operations upon a busittess basis, its hazards will be contimally reduced,

1t may be proper to ask, wh_atis that so luge a propotion of  mmmg enter
prises are successful 2 The answer will be that in addition to nawaral sishs there 1>
added a large clement of human isk 3 farth o aztare cannot always be supphinented
by faith in man.  Ignoraace, bad wanagement, dishonests, exttavagance often spunl
favorable chances.  The blind competition and veaations opposition anong rival
enterprises sometimes ruins undertakings that by a spint of co-operation and a
reasonable combination might have heen carried 1o success.

Instead of the present wasteful sy stem of mdividual operattons, there should be
larger enterprises by which a whole district should e operated co aperatively under
one centeal management, composed of the ablest engineers and poluiical business men,
of in 3otme cases 1t might be utidertaken by the local or general government,

De, Raymand in his report on The Mines of the West in 1869, in a criticism of
the methods employed at the Comstock, su ponerfully describes the cause of many
mining failures, that his words are worth reproducing, e says, **One great cause
of trouble is the fact that mining has not on the whole been profitable 1o individual
adventurers,  Anid of this fact the Comsiack Lode has furnished a striking eaample.
Neasly $102.000,000 have been eatracted from that one lode within the past nine
years, yet the aggregate cost to owners has been almost as much,  The reason is
simple.  Unaecessary labor has been employed and vast sums of money wasted in
extravagant speculations and ligitations, and the root of the whole evil lies in the
system of scattered, jealous, individual activity, which has destroved, by dividing, the
resources of the most magaiticent ore deposit in the world.  “Thinty-five or fony
companies each owning 10 to 1,400 feet along the vein, and cach almost without
exception, working its own ground independently ¢ 4o superintendents, 30 presidents,
30 secretaries, 40 board of directors, all 1o be supplicd v 5 salaties, or worse yet with
perquisities, of, worst of all, with oppo:tunities to speculate 1 an army of lawyersand
wittieswes, peripatetic experts, compeling assayers, thousands of minets uniting 10
keep up the rate of wages 3 these things evplain the beavy eapense of Comstock
wining.  Aside from this immiense drain of money amounting to 20, of the whole
prodduction, the labor actually performed has been, for want of united action, often use-
less.  There have beep tunneds enough run by different companies into the Comatoch
Lexle, 10 make, if put together, the whale lenpth of the Sw'to wnnel.  Hardly ane
of them is good for anything to-day.  The Rullion Company, which has the deepest
shaft on the lode, never had any ore, but has spent more than a million dollars in
praspecting, while some neighboring mines, like the Little Kentack, have been m
bonanza for long perivds.  Now this division of a vein which gives the tich chimey
10 one awner and the harren intesvals to another, is not conducive to cconomy.  The
result has been that both owners waste money. ANl the eaplorations” in the
barren mines of the Comatock could have been eaccuted with the money flung away
by the mines that have had, for a time, rich ore.”

Alluding 16 these operations De. Raymond speaks of ¢ the mischevious feeling
that minine is half grab and half gambie 3 that the only way to make money at it i<
i it out what rich ore you can pet, and then find a fool 20 buy the property, or
failing that ro make a fool of that collective individual the public and to *unload
youssel of your stock.”

{1 is <o géncrally the custom with those who write of mining to indalge in enthas.
iastic language and brilliant statements that 1 may be blamed for presenting to a
Mining Conventiun a paper in which the hoom clement is so conspicnoasly waming,
But it may help the reputation of the mining community if we tell the trath occasion
ally, especially when it can do no harm, and it may help to avercome the popular
prejudice as 10 the veracity of promoters, which s eapressed in the adage, ** he hes
like the praspectus of a limised company.™

While ashmitting the losses 1n minng, [ have tried 1o call attention to its frequent
gains, 1ts aceasional sudden fortunes and vhe faccination as well as uscfuliess of its
veatures, 1 have wished 1o point ast abw that a gowd deal of the loss might be
avoided iy more careful and intclligent management and especially by the adoption
of the pstems of combination and co-operation that are so geneealiy being employed
in other industrics and which are destined to ultintely replace the individual jwlated
method of work,

It migint be warthy of consideration alwr whether a tnining association might not
undertake soane practical operations as an object Tesvon 1o the watld of how nining
can b saccesdlally canducted. I all the brilliant ideas and genius that scintilate in
a convention’s papers could only be applied to productive wark the repatation of
mining might I <o enhanced that it would hie more sought as an investment.

— —— o ——— i — —

AstesTos Crue. - The regalar mecting of the members of this Club was
hebid inthe Clah Room, lilack Lake, Qu~., on Thussday cvening, 318t January,
when papees were reald by Messes, E, Wertheim, Chicago s 1. J. Williams, Thetford
Mines, and De. Wan. Glen, of the Baltimore Chroine Waorks, Baltimore.  Dr.
Glenn's paper we hope to sepranduce in the neat issiie of the REVIEW.

Mineral Waters.

By Mi. Jas 1, McCact.

Montreal,

1t nay appear at tinst sight as if my subject was hardly within the range of those
usally dealt with by the Quebec Mining Association, and T venture to think that very
few miners in taking out licenses for nuning, prospecting, or in purchasing mining
nghts on any property, would include a spring of mineral water among the valuable
depasits they expected to find, A Jittle refiection, however, will show us that natural
mineral waters have heen a source of great wealth and prosperity to those cauntries,
and more partienlarly to those districts, in which they have been found.  Springing
up frons the depahs ol the earth, charged in the most natural manner, and in the most
tehcate proporttons with those chemical substances that give tone and vigoe to the
huwan system, these mineral springs must be regarded as of great value, to be placed
om a fevel with gold and silver, iron, copper and lead, ashestos and mica deposits,
wlitch have been consitlered as furming the great mineral wealth of this province,

\We alt reabize, 1 think, of what immense importance a supply of pure water is
to any town or aty.  Blessed as we are, with a plentiful supply of fairly excellent
aabity in Montreal, we are not brought face to face with the ditficulties which some
other cities in Canada, Toronto for example, have had to contend with.

1n reading orver sevesal papers in connection with iy subject, it was notewaqrthy to
fiml what a strotg stand a geeat many eminent physicians take on this subject, They
poant ont that to impure water supply can e traced the great epidemics of chelera,
typhoild fever, diphtheria, as well as those lesser diseases which distress suffering
humanity.  Most of us will remember the experience of the City of Hamburg during
the cholera eprdemic on the continent two years ago. It was the contaminated water
of the Elbe, the source of the drinking supply of that city, that was responsible for
the devastation made among its inhalntants. ~ The same can be said of the great
majunity of towns on the Continent ol Europe.  The dangers surrounding a journey
through a fereigh country, such as Italy, Germany or France, or other Continental
States, are manifold, on account of the impure water supply, and to all who rurposc
w.akng such a trip, let me advise them never to deink ordinary water. 1f their
prinaiples will allow of it let them drink beer or wine, but if they must drink water,
let 1t be buttled mineral water.

A secent writer referring to the saying, *“ See Naples and die™ claims that this
ariginated through the dreadful water of that city finding so many victims,

The drinking of mineral waters for medicinal purposes dates very far back, and
the lamous wells of England used to le the fashionable tesort of the wealthier classes
duting the eighteenth century.  Afier a season of gaity and high living in London,
the fashionable ladies and gentlemen went down to Bath or Buxton, or some other
similar well, to have a course of the waters to wash away *he ill humours and bad
blood that had resulted frons their previous style of livirg.  This is now changed to
a large eatent, and the fashionable world go to the Contiisnt, where such baths as
Hamburg, Baden Baden, Carlstad, ete., are thranged with people in putsuit of
health. .

1t will thus be scen what a source of wealth these sprivgs and baths are to the
districts in which they are found.

Our association is at present purely a Quebec institution, and I will not, there-
fore, refer to points outside of it 3 my object now is to point out that we have in this
province a vast wealth of mincral watcrs, as fine, if not finer, than any 10 be found
on the Continent of Europe or in the United States.

My chemical knowledge is not sufficient to ¢nable me 1o give you a scientific
division of the various kinds of mincral waters found in this Province, but for my
present putpose it s sufficient to divide them broadly into two kinds, medicinal and
table waters,  The division is not a very accurate one, for table waters are and must
Le of very great medicinal value, but the distinction is easily undersiood, and cannot
ke mistaken,

Let me first of all draw your attertion to the medicinal waters, by which Lmean
thase whose chemical ingredients are ot so strong 2 taste or odor, or present in such
quantitics as to make their functions more especially medicinal than otherwise.
Nearly every district has mineral springs of some kina, be they sulphurous, alkaline,
or saiine in their compositinn, but very few have ever attained more than a local
celebrity.

Among these T would mention the following mast important, Richelieu Water—
a well owned by Mr. J. A, Harte, of Montizal.  This is an alkaline water of great
medicinal value in cases of acidity of the stomach. 1Its taste is not such as to make
it unpalatable, although it is pretty high ip salts,

Varennes—This 38 2 strong saline water, of the same nature as St. Leon.

Alenakis—This is a strong saline water. )

St. Genevieve—This spring is also owned by Mr. Harte, and may be considesedd
a fairly strong purgative. )

The Caledoaia Springs are in the Province of Ontario, although pretty close to
the Province of Quebec, so they are not within the scope of my paper, although in
passing 1 would mention that there are three vells there, saline, sulphur and pas.,
This water has oltained considerable celebrity on account of its medicinal qualities,
and the hotel at the Caledonia Springs is regularly frequented during the summer
months.

i have brought up some specimens of these waters found in the I'rovines of
Quebec, amd will be very glad to submit them to you for the purposc of testing.

The most famous of these, at least the one that has been brought most  promin.
catly before the notice of the public, ix the spring at St. Leon.  This is situated near
L.outceville, an the Quchec section of the C.1 Ry. The principal ingredients are :

Chior. Sodium, Chlor, Potassium, Chlor. Magnesium ; Bi-cath. of Lime, Bi-carh,
of Magnesium, with Lethium and the Iodides and Promides of Sodium,

These are present in such quantitics as tu watrant as in classing this as a fairly
powerful water.  {These are of course modified by other chemicals, suchas bi-carbon-
ate of iran.)

Prof. Baker Edwards, in writing in connection with the analysis, says .—

s This rare water combines masine chlorides, bromides and iodides, also rare
alkalines, lithium, harium, strontium, very powetful alterative metals, their actions
modified by the chalybuate, cathonates of iton and -magnesium, all super-saturated
with carbuttetted hydrogen gas so as to protect them from alteration by oxidation or
air.  Nothing raret could be cunccived.” .

The medicinal value of this water has hieen km* recognized, and it has been
repurted on very favorably by a great number of well known physicians, especially
for the relicf of disorders in connection with the kidneys or intestines.

The St. Leon Water Co., have a large hotel at the Springs, and it is a favorite
resort of Montreal and Quelice people, and is ¢specially patronized Ly the French.

As fat as T have been able to find out there are very few of the mineral waters
of the Province that may be classed distinctively =s ¢ ;able waters.” A table water
must fiest of all be palatable.  We are all quite willing to take medicine when we
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require it,but when we are well we like what we drink to be pleasant tothe tasie. While
this water must therefore be sweet to the taste and pure, in order to make it valuable,
it must contain those rare mineials in such delicate propnrtions as to make the water
a valuable tonic, and a corrective of the acidity of ch blood, which is so often the
result of the mudern stylesof living.

A foreign water which has attained a worldewidle celebrity on account of the
vossession of these qualities, is Apollinans, which 1s drunk over the entire workd,
aad in enormous quantities. .

A mure recent spring of a similar quality is the Johannis water, which is now
being pushed very vigorausly, and which appears to contain all the elemants of a fiest
class mineral table water,

‘The most recent discovery of a Canadian water of this description, is that known
as * Radnor ** vater, and it is to this spring that 1 wish wmore paciicularly to draw
your attention .a this paper.

The spring, which is located at Rardnor Forges, Champlain County, Quebee, was
discovered on 3th September, 1893,

The ciccumstances which led to the discovery are warthy of mention.  During
the early part of the year 1893 the General Supenntendent of the C. L ¥, Co,,
reported there was an outhreak of what seemed to be a **skin disease ™ among the
children of the village and neighborhood,  The trouble seemel 1o be so genenal,

that, in his apinion, there was sume good cause for it.  The company at once msti-
tuted a thorough investigation, sending Dr, W, H, Druminond to Radnor Forges o
look into the matter.  After a very full invesugation he reported (his report heng
concurged in by the lat+ Dr. Archtbakl Campbell) that, in his opinion, the trouble
was 1o be attributed to e water supply, which ar that tine was ubtained from the
ordinary village wells.  Samples of water were taken from almost every well in the
village, and a thorough analysis made, with the result that the water was fund to be
heavily impregnated with iwon, ..ud affected by other impunties, the result of anatysis
bearing sut the Doctor's opinion, A natter of note in connection with the mvestiga.
tion v.. that the Rev. Cure Prince of the adjacent viilage of St Maarice, state
that during 28 years he had noted at least four outbreaks of skin diw.ioe, amd these
atintervals of four or five years,

Alter completing the aim\c:in\'cslig:\liun. and finding that the waiess of ths subsoil
could notlisimproved upon,ev en by pig. g water frum a reasonabledistance,the company
finally decided 1o bore an artesian well. Operations were commenced in the centre of the
village pack.  Borings were made at that point 1o a depth of about 354 feet, the
strata through which the deill passed being first subsoil, then limestone, amd the s
itto gaciss rock, a granite similar 11 that of the Highlands of Scotland. ~ Ata depth
of 100 fet a strony flow of water was secured, which on analysis proved 1o have o
much lime and chlotide of sodium that it was looked upon as unfit for domestic pur.
puses.  This spring was finally closed at a depth of 354 fect, and although the officers
of the company were much disheartened by this, and by the fact that all forner
altempits at sinking artesian w.ils in that vicinity had proved failures, it was decided

. that une more attempt should be made. A location was selecterd on the company's
} property some distance away, at which the drill was set to wark, with the result that
§ atasomewhut greater depth in a valley, an extraordinary stiong flow of water was found,
3 apparently of great purily, its mineral qualities being from the tiest very warked bt
¢ at the same time agrecable o the taste.
The steata through which the water passed were first subsoil, then somewhat
* porous shale rock, and lastly gneiss rock, similar in_physical structure to that of the
first location, but inuch darker in color. The shale is reported to have been very
light, whilst the gneiss rock from which the water actually springs, is v ry close
and hard.

A four inch wrought iron pipe was driven down into the geiss rock, and through
this the water flows to a height of about five feet above the sueface of the ground.
Strong pressure is indicated by the fact that from this four inch pipe the water can be
lified to a total height of twelve feet three inches through 2 one inch pipe.

The quality of the water scemad so good that the officers of the company decided
to at once have a conplete analysis made by the most competent authority 1 Canada,
and Prof. J. T. Donald, Vrofessor of Chemistry, Bishop’s College, Montreal, was
sclected to make the analysis.  From the very fiest Prof. Donald was favorably
struck with the quality of the water,  His report was a follows ;

‘* MONTRFAL, June t4th, 1894,

““Thereby certify that I have analysed the sample of Radnnr Water received
from the Canada Iron Furnace Company Ltd. and find the following results in 10,000
patts of water.

Chloride of Sodinm., .. .. ... .. ... ..

Chloride of Potassium... .. .. .. .......... 42151
Sulphate of Sodium, ... ... ... ... . . .... .210
Sulphate of Magnesia ..oooooiviis o0 ... 1,262
Bromide of Sodm...... ......... ......... .08
Bicathonate of Sodinm .. ...... ........ ... 1.697
Carbonateof Lime..... ... coonvias ... 2,940
Catbonateof fron ........ ...... ... . ... Traces
R Yt

] It 10,000 parts of water...... o oiiiaeiel.. 20,899

t ** This analysis shows that Radnor Water is of the same class as Apollinasis and

- German Seltzer.  Like thosc, it cuitains no excess of Soilinm Chloride and Carbonate
of Lime, and again, like these, it contains the valualile ingredients ir such propot-
tions that its use as a table water overcomes ronstipation and acidity o! the stemach
in a gentle and pleasant manner.  And it is wost important that the valvable Sodium
Bromide, which is cntircly wanting in the German waters named. exists in appre-
ciable quantity in the Radnor Water, making it a most desirab'e tonic ”

(Sgtl.) j. T. DONALD.

. This repott was at once subimitied hf the Managing Directer to the best authori
tics in Germany for their seport, The following letters will show what a goud opinion
was irmed of the water by the best experts in Germany :

. Dt. E. Scott, of Frankfort-on-Main, Germany, a physician of high standing,
writing under date June 23¢d. 1894, says:

** The analysis of this water is very like Apollinariz, which it surpasses in its per-
centage of Chlkuede of Sodium, which is artificially added to the Apollinaris water to
make it keep.

**We have in Radnor Water an agreeable drink, which can be used ever day
as a sort of heverage, but which also in cases of dyspepsia, typhus and Kidney disease
can be used with a beneficial influence, thus one is cerrain in drinking this water to
have the advantage of not being affected with the harm-gi~ing substances which are
ftetlue(.llf to be found in vidinacy drinking water.”

. Dr. Julius Lowe, Chemist of Frankiurt.on-Main, the great German expett on
Mineral Watcts, says, under date June 21st, 1894 :

**In comparing the analysis of Radoor Water with the analytical results of the
springs of Seltzer and Apollinaris, I tind that the Radnor contaus in quantity many
of the ingredients which ate to be found in the Seltzer and Apollinaris water. The
Radunor exceeds the Apoilinaris water inits percentage of Chloride of Sodiiwm; which
is added 10 the Apollinaris water antiticially, :

* Suppasing there is a suflicient yield of your springs it deserves, acconding to its
compasition, your whole attention, as far as value is conee sned, :\nd.n justities the
espeetation that the water of this spring can compete successfully with. Seltzer and
Apollinaris,” .

With regard to the actual tlow, experiments with standard measures show the
natural flow to he slightly over 30,000 gallons perdlay.  Certainly the pressure is very
great, and there is wo reason to suppose that by putting on a-steam pump the flow
could not e increased, Le, if it was tound necessary 10 exceed the natural output,

The best test as to the permanency of the spring is that from the date of the dis.
covery, ¥l September, 1893, the water-has not even fur an instant. showed a
diminution of tlow. Prof. Donald and others when interviewed in regard 1o this
matter statedd that this is about as gond a guarantee of permanency as can e given,

As o the “keeping” qualities of the water, it may be mentioned that sume
of the water taken from the spring in its natural state has been kept in a glass for over
wyear, and it is as sweet to-day as when taken from the spring.  The water being
eatirely mineral in character will * keep® without the slightest difticulty.

Sice the discovery of the spring, and the use of the water by the people of the
village, no sign of the sickness and trouble referred o has been seen. The water is
in daily use in all their houses, and is known to e of the highest salue in all cases of
indigestion, rheumatism, wte. ‘

The water placed onarial thas far has given the greatest possible satisfaction,
and no better proof of its admirable qualities can be found than by testing it by the
sille of any of the most popular table waters. The delicacy. purity and Raver of
 Radnor ™ water when thus compared leaves no question-as to its quality.

Now in conclinion let me say that it is one thing to discover a spring of fine
mineral water, and quite another thing to make peopls huy it and drink it. f( is like
a patent medicing, give it a good pame, make 1t well known, ang people will very
saon ask for it The spleadid suceess thar has baen artained by such well hnown
waters as Apollinaris, Johannis, an 1 athers, shows what can be obtained by per.
sistemtly presenting to the public the merits of your spring.  Make yourself sure by
carcful amalysis and expermnents that you have got the right thing, and.plenty of it,
atd then spare no pains o et the public know this fact, and” you will reap an
abundant teward  There i at present room for a mineral water ol) the same nature
as Apollinaris, fur it would appear that there is actually more demand for it than can
be supplied direct from the original spring,

1 venture to prophesy for ** Radaer™ water a worldewide fame, founded not on
advertising and puffing, but on the merits of the water itself, L

The Geological Survey of Canada and Its
Operations.

By. R, W, Eus, LL.D,, F.R.S C., Ottawa,

Tt has Yizen stigggested te me that, to those of our members who live in this city
whure the Geological Survey had its first location, as weil as to many throughoat the
several provinces of our Dominion, some facts relating to the work of such a_ depart-
ment, as annually carried out might be of interest.  The question has beén often
asked, what is the work of the Geological Survey 2 what does its staff find to do year
after year, and what great purpose does it serve in the country’s progress and welfare 2
To discuss this subject fully would require a very long chapter, but 1 hope to be able
1o lay bzfore you a few idexs regarding the general character of this work that may,
to sume extent at least, be an answer to the question propounded.

And first of all as to its history. The Geological Survey of Canada, whose
aperations have now extended to every part of the Dominion, has had an existence of
filty-two years, and while it may seem alntost supetfuons to devate any time to the
story of its inceptiun, it is passible there may bz somg present who are not perfectly
familiar with the early steuggle and dissappointments, which attended the eflorts of
those who were desirous of seeing such an institution in suczessful operation, and wha
fiemly believed in its great wility as a factor in the advancament of the intcrests of the
country. As far back then as 1832 a petition, asking for pecuniary assistance in carrying
on a geological and statistical survey, was presented by Dr. Rae tothe Licut. -Governor
of the P'rovince of Upper Canada § b, though strangly ceconumenided by that gentle-
man, it was not even entertained by the committec of supply.  In December of the
same year the York Literary and ]'hilosu})hical Socicty also forwarded a petition for
tiie same purpose which met with a Lke fate.  In 1836 a commitiée of several gentle-
men was appointed by the governinent to report on a plan for a gencral survey of the
province, which report was presented. but no further action taken in the matter. On
moiion of the committee of supply it was then resolved that an address be presentedd
to Sir F. B. Head, the Lieut.-Governar for the time, with reference to the practica-
bility of the desired Survey.  This, however, failed to go any further, and in Decem-
her of the same year, a Ms. Dunlup gave notice of anladdress to the King, praying
fur a grant of wild lands to detray the expenses of a gealogical survey, which applica-
tion also met with the same fate as its predecessors, and the matter was thenceforth
droppea till the univn of the Provinces of Quebec and Ontario in 1841.

In that ycar the Natural History Socicty of Montreal through Mr. Benjamin
tolnes and the l.hcm?' andd Hivorical Socicty of Quelwe through Mr. Henty
Black, again petitioned for aild to carry out a Geological Survey. The consideration
of these petitions was taken up by the government, and on the motion of the Hon, S. It
Harricon, the sum of £600 sterling, for the purpase of such a Survey was included in
the estimates,  Asa result of thisaction, early in 1842, the advisability of appoint-
ing a geologist for the work was considered. and the matter was ceferred to Sie Chas.
Bagot, who was then Colonial Governor for the time, to Lord Stanley, then Secreta
uf State for the Colonies, by whom on the recommendation of Sedgewick, Murehi.
son, DelaBeche and Huckland, the position was offered to Sir \Wm. Logan in
Scptember of that year.

Logan, who was in England at that time retutned to Canada in the fall and pro-
cecded to Kingston, then the seat of Government.  Here the question of an assistant
was discusscid and, on the recommendation of Delalieche, the services of Mr. A.
Murray, a gentleman who hal been cducated for the navy but who had served for
some time on the Ordinance Survey of Britain, were secured.  Mutray wasalready to
some extent acquainted with Canada, having resided hete for several years, and
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served as a volunteer, abo, in the rebeltion of 1837, The personal acquaintance of
these two mien, who hive sendered sueh signal service to this country from a scientitic
standpaing, began in the winter of 1832.43, and the fricndship then established con.
linum\ unbroken till the death ot the fonner in 18735,

Liwited ax was the area of Canada fifty years agoas compared with the enormons
estent ot tersitory now included under that name <the inception and carrying ot of
a plan of swvey such as Logan contemplated was not a thing 1o be lightly entesed
upon. Great portions of the country were accessible with dificolty, means of communi
cation were slow and expensive, amd the amount of money at his disposal, amd the
saff necessary for the work were Lanentably small.  With  characteristic energy he
addressed hunself to the task, amd soon tormulated a scheme for the carrying on of
the explorations required. In the spring of 1843 Logan, who had spent the winter in
England, again returned 1o Canada, reaching Halifax in May, whence he determined
to make the journey overland through Nova Scotia, New Bounswick and Quebee
order to obiain some preliminary fdeas as to the streeture of that seetion. {L wis on
this trip that his first wark was done in Nova Seotia, and particntany in conneation
with his famous Joggins Section, of which it has been truly said that it forms a
remarkable monument of his idustry and power of observation,”  The remainder of
the season was devated (o the stady of the Casborilereus aud underlying rocks of
Nosthern New Brunswisk and of Gaspe whereaseries of elaburate measurements were
carried out similar to those of the foggins Sceiions,  The couclusions then artived at
by Logan with reeard to the value of these so callad coal tickds in New Hiunswick
and Gaspé were to the eflect that no deposits of that mineral could even be tomud
there in workable guantty, and the views then evpressed hase ever sinee bheen
accepted s definite, thue preventing the useless expenlture of capual i that digeee
tion,
Winle Logan was thus devotmg s energtes to the warhing out of the structure
of the Eastern Provinees, Murray, hus assistant, had been equatly assiduous e lis
labors in Western Canada, and in the preface of the Geolo Cane, 1303, Lugan says
that ** he (M. Murray) has worked out neady all that s Lnown o the distribution
of the rock in that division of the provinee.”  In addition 1o his work i the field
Murray also accompanied Logan i the st great exproration of the Gaspe Pemnsula
in 1843, duning which surveys were made ol the Shici. Shock Range and of mest ot
the larger steeams the 1 traverse the sechion.

The Geological Survey can now be sarl o have been farly laanched, though
umder circumstances not the most sisfactory, At the Session ot the Legisiatare ot
1845-46 the sum of £2,000 was voted fur carrying on the work, and in the ensung
year this amount was geanted for a penod of at least tive years. . The Inll upon which
this grant was made was designed by Sir William himself and was 1o the effect thata
certam number of competent persons shoudd be appomtad. ** Whose duty it shall be,
under the direction of the Governor in Council, to imake an accurate and complete
geological survey of the provinee and to furnish a full and sciening descrption ol the
rocks, soil and wireral, which shall be accompanied with waps, dsagaams and lraw-
ings, together with a collection of speaimens to illustrate the same 3 which, mapsete.,
shall be deposited in some suitable place, which the Governor in Counctl shall appoint
and shall serve as a provincial collection, and that duplicates of the same after they
have served the purposes of theSurvey, shall e deposited in such liverary and educa-
tional instituttons of the Eastern and Westem divisions of the provinees, as by the
same authurity shall be deemed most advantageous,”

The tirst chemist appuinted by Sie Wiliam was the Count de Rottermund, a
student of Le Ecole Polytecnique, Taris ¢ whose conacction watly the official statf was
but bricf as he voluntarily resigned the position in 1836, The vacancy thas created
was speedily filled by the appontment of Dr. T Sterry Huid, who atthat date was
acting as chemist to the Geological Survey of Vermont,  This appointinient was a
particulary happy one, and fur nearly twenty-five yaars, in hiscapacity of cheanstand
mineralogist, Hunt built up, nat only for bimself but {or the Canshan Sarvey, o
reputation whick is world wide.

With the eaception of the department of Palacontology the Survey was now com.
patatively well equipped and ready to carey on the purpose for which 1t was estad-
lished.  The statt was small but the amateral good, aml oyporation went rapaliy
forwarl. In 1847 Mr. Jas. Richardson was added, and mthe coarse of over thiny years
work, examined many portions of the Dominion from the Staats of Beile Isle 1o the
islands in Queen Charlotte Sound on the conhaes of Alaska. Other persuns have
been adied feom time to time as the necessities of the Survey demanted or the funds
as its disposal permitted. In the branch of palacontology it was however found peces-
sary for some years to send aliroad for deternnation, wany of the satuavle specimens
which were rapidly accumulating 3 and among those who eendered valuabue semvices
in this wav were Proll fas 11al, of Albany, N.Y., and Messts Jones and Salter of
the Englich Survey.  This dificulty was at length overcome by the appuintaent i
1856 of Mr. E. Billings of Ot:awa, whose love of scientatic work in this line was
such as to lead hinv to lay aside his chosen professim of the law, anu, at the aequest
of Logan, to attach himself 1o his small but zealous band of workers.  Of han ajso
it may be truly said, that much of the great repataton the Survey has acquired, both
at home and abroad, is due 1o his indefatigable labors  The appomtment of Mz,
Rolt. Harlow, formerly of the Royal Engineers, as chicl draughtsman shonly after
completed the official equipment of the stad at that tme.  The work of explotation
was carried an for some yeats by the employment of speaalists who were clected to
undertake the examination of particular nuncral locations, and whose reports were
of great value, only what was regarded as permanent employees of the statt wio
carried forward the work along certain regular lines laid down by the Director him-
self.  The particulars and resnits of these explotations will be found in the preface of
that great volume the Geology of Canada, 1863. in which the leadig features of the
Survey’s operations to that date are admirably presented.

In connection with this volume and designed to accompany it, the great Geolo-
gical Map of Canada anil the adjacent Nosthern SMates was published 10 1868 3 of
which it may be rightly said that no more beantifu! work of the kind has ever been
presented by this or any other Survey 3 a work entailing an enormous amount of labor
and reflecting the greatest credit upon all engaged an its compilation and it the delin
eation uf the exceedingly complicated geological lines there laid down.  This great
work will always stand as the map pArr encellence and will always be pointed 1o with
a feeling of pride, not anly by the members of the Survey itsell but by every
Canadian who feels an interest in the successfut carrying out ol the study of geological
~cience in our own countey.  During all these yzars of hard work in the tield by the
officers an-l vtaff. other matters mnvolving uite as serious labor, wete being preseated
from time to time.  The great exhibitions at Londen, Pans and Dublin, to wlich
the Survey sent large and characteristic ¢ollections, both of rocks and minermls,
which set forth in ar, atiractive and forcible manner the great natueal wealth of
the country was praductive of much good, but involved an immense expenditure of
time and energy.  The museum and offices were consianly visited by scientific men
from all parts of the wotld who might e passing through the city, as well as others
seeking infurmation on various points ; and from the old workshop on St. lames and

St. Gabriel Strects, much work of very great importance in conneclion with the
development of Canada’s mineral resources was produced.  Bug, in 1867, the Confed.
cration of the Provinees opened new fields for the Smveys operations, and the some.
what small amounts hitherto granted were soon found to be inadequate to carry on
the work over such greatly eatended areas  In the meantime the Sugvey had lost
one of its original wembers by the retirement of Mr, Murmy, who at the tequest of
the Newfoundland Government had undertaken the Survey of that colony.  The
stafl had gradualiy been enlarged, but the great strain to which the Director had for
some years been subjected began o tell upon him severely, and in 1860 Sir William
Logan felt it incumbent upon him, in view of the greatly increased avea to which the
operations had been estended, and the interest he felt in solving ceetain puzeling
problems of structure in the Provinee of Quebee in which he had for some years been
especially interested, to lay aside the direet management of the Susveys and to seck
a swecessor, His resignation took effeet in that year, and with this date we may
close the first stage of the Geological Sutvey operations.  Dr. Selwyn,
a gentleman of very estensive esperience, not only in the Geological Survey
of England and Wales, but as director of the Survey of the great Colony of New
South Wales, was chosen as his successor, and with this appeintment we may enter
upon what one may style the sceond period in the Surveys history.

Hitherto the work had for the most part been confined to the Provinces of
Ontario and Quebee.  Heneeforth it had 1o include in its scope not only the distant
areas of British Columbia, the great plains of the North West Territories, the rugged

asses of the Rocky Mountains and the wide expanse of the Peace and MacKenzie
lavers basins, bt the Maritime Provinces of Nova Scotia, New  Brunswick and
Prince Edward Lslaud as wells Tt can readily be seen therefore that the task now
entered upon by D, Selwyn was one of no small magnitade, especially when we con-
suber that of onr own great western areas onr information was of the most meagre
Kind, not only as regarded its geological structure, its mineeal wealth, its agricu ftural
capabiiities, mud its nataial history and climatie conditions.  New and mere detailed
investigations had also to be undertaken in the older provinees, in connection with
the melamorphic and metalliterous rocks, and in the great country lying hetween
Lakes Huon and Supetior and the Hudson and James Bays. It is probably not
saying tooanuch, nor, 1 teast, will it appear to savor of adulation, il we state that
proliably no enterprise so geeat as the complete Geological and  Natural Hisery
Survey of a country embracing over 3,000,003 square miles, was ever undertaken by
by a statl so small 1 numlers or carried on with an eapenditure so insignificant as
wasattempted by the Geological Survey of Canada,  And it is well within the bounds
of temthy if we say that to the work of the members is due, in very laggs part, much
of the inlormation we now possess as o the greattiess of the country’s resources, lwth
agneultural and mineralogical, beiween the waters of the Atlantic and the distant
shores uf Labrador on the East and the distant shores of the Arctic Ocean and the
houndary of Alaska on the north and west. It will searcely be necessary to mention
individual names in this connection.  The various officers of the staff and their
various tickis of Tabor are too well known to require any special personal reference
when addressing a Society such as this,

It would be impaossible in the time at our disposal to give any detailed account
of the work or the Suivey during the last quarter of a century over such an enormous
area, and we ean only summarise the tesule of the investigations of the several pacties
inthe bricfest manter. Thae, in the East the carefully detailed maps of Cape Breton
and Eastern Nova Scotia have been presented to the public and have received the
highest praise,  We have now also a very good general idea of the structure of the
other portions of the provinee including “the harizons and disteibutions of the great
gold-bearing series which entends from Yarmouth on the west to Guyshorough on the
cast. The structure of the great coal fields of Cape Breton, Pictow and Cumberland
have been carefully studied, and the geological horizons of the ores of iran and an.
ganese whict are of very great impertance in connection with the future development
of the conntry, have heen clearly and satisfactorily determined.  The geological mays
of both New Brunswick and Prinee Edward Iland have been completed aned the
complex gquestion of steactur - in the saehern part of the former provinee which for
years was of aan oveeedingly pursding characier has been thotoughly solved. The ont-
hines of thee great centeal carhoniderons basin, occupying an area of over 12,0 0 square
miles 1 the provance, have been carefully determimed, and its presumptive value from
the coononme standpon: ascertame ), while some of the most imporiant work in
Canula, w ennnectiom with the palacontology of the oldest fossthiferous formanons, has
been and s sl being carned out with the greatest eare.

In Qachee Eastthe great problem of the age and stratigeaphical relations of the
varoas members of the * Quebee group,” a prablum which for more than forty years
has  engiged the attention of  geologists not anly of  Canada, but  to
same extent of the Unated Staies and Burepe as well, has, it is hoped, been placed
ai a sitsfactory basis of settlement, While to the north of the St. Lawrence
the mpsteries of the great segion of the Mistassini have leen  cleated ap,
and great progress made in the study of the Laurestian rocks north of the St
Lawrence and Ottawa rivers.  The geeat wilderness countey between the Ottawa und
James Bay has been traversed in many directivns along the great natural avenues of
lake amd niver, by which alone tlus otherwise pathless area can be explored. Concern-
ing thegreat extent of country about the Hudson and James Bays as well as of the great
inlan-t platcan of Labrador, we have now very clear ideas, not only of its geology
and mmeral wealth, bat also of its fauna and Hora, and of its adaptability for setule-
ment ;3 while mush of its topography has been carefully mapped by means of insteu.
mental surveys,

The cconomic problems of the occurrence of iron, gold, phosphate, asbestos,
copper and nica_have also been investigated and much valuable information relative
to their distribation, their geological position and the manner of their vccurrence has
been obtained.  Some of these have already appeared in the puldlications of the
Survey or it the Bulletins of the several scientific socictics in Canada and the United
States. o Ontario while a large amount of detailed work has been carried on in
the oliier and more settled portions of the provinee tending 1o the more accurate
determination of the hetter known formation and to the determination of the econ.
omic mineral wealth, much careful work of a very high order has albyo been done in
the area north of Lakes Huron and Superior and further west, where some of the
great questions as to the age and oeigin of the fundamental or lowest rocks of our
systenis, are now in a faie way of being definitely settied. The geological relations
of the copper bbasing series, of the great deposits of -iron ores and of tae gold bear-
i tocks of the Lake of tiie Woods areas, and the horizon and distribution of the
nickel ores of the Sudbury district have been among the ueitions of the greatest
cconomic nature.  In the more settled portions of the provinces the distribution of
the gas bearing strata, and the problems of the origin of the gas itself have Leen
carefully scudied, and the assertion of the great American gas expert, Ashburner, that
no deposits of natural gas would cver be found in workable quantity in Canada has
been thoroughly exploded,

To 3¢ Contimued.

.
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The Auriferous Gravels of British Columbia.

—

By joun B. Houson, M.E., Vancouver.

—

‘The auriferous gravels of British Columbia, like those of Central California, may
be divided into two classes; first, the shallow or modern placers 3 second, deep or
ancient river placers. These terms indicate the characteristic difference that exists
between the two classes of placers. .

SHALLOW OR MODKRN IPLACERS.

These placers are superficial depusis of aunferous gravel and alluvium, formed
by the mudern streams that drain an - auriferous regron, and are designated as niver,
bar, beneh, guleh, creck or ravine diggings, according to their topugraphical position.

The placers of the modern nivers of Cahiforma are practically exhausted.  Those
of British Columbia are not by any means exhausted.

The shallow piacers huowu as bar, aech and gulch diggings, have been, so far
as known, extensively worked since the Fraser River and Canboo gold excitements
about 1857.

The most accessible of the above named placers have lbeen pretty well worked
out in the districts I have examined.

But the vast accumulations of auriferous gravel on the benches along the Fraser,
Quesnele, Horsefly and other modern streams examined are practically unexplored.
These can be worked by hydraulic process swherever water can be secured and all
other necessary conditions are reasonably favorable.

The dcq't placers of the wmodern streams, that is to say, the auriferous gravels
lying below the water level of the modern streams, have been worked to some extent
in the vicinity of Barkenville, but immense areas remain to be eaplored, and will in
all probatbility be profitably worked in the future by aid of modern appliances.

The deep modern placers can Le eaploited either by shaft, and worked by what
is known in California as the drifting process, or by the hydraulic elevator process.
In other words a shaft is sunk 20 bed rock, and the bottom stratuwg of avriferous
gravel is breasted out, hoisted to the surface, washed in ordinary sluices and the gold
recovered.

Wherever an abundant supply of water can be obtained and delivered at the
mine under suflicient head or pressure, as it is called by California miners, the auri-
ferous gravels lying below drainage can be successfully and _profitably worked by the
hydraulic elevator. Figure 4 represents a mine in operation by hydraulic elevator
process.

THE DEEP PLACERS OF THE ANCIENT RIVER!

The deep placers of the ancient river system of the teitiary as seen in British
Columbia, are similar in character, but so far as I have been able to determine, far
more extensive and richer in their gold tenme than those of the most favored districts
in Central California, where gravel deposits which contain from three to five cents per
cubic yard in gold arc considered rich and yield as profit from twenty to fifty per cent.
of the gross output when worked by the hydraulic process.

Figure 1 is a sketch showing a geological scction of an wncient river channel
deposit of auriferous gravel in Califurnia, and shows the method of explutativn and
working by the hydraulic process.

The top gravel A is usually free, and yiclds to the force of the hydra slic streams,
and i> evsily worked wvut through the slusces in tunnels E, F and G.

The Llue gravel stratum B s usually indurated to such a degree that it becomes
necessary to disintegrate it by bank Ulasung befure the guld can be hberated and re-
coverad.  This is accomplished by driving a system of drifts under the bank and ex-

loding large quantitie: of powder therein— one hundred thousand pounds of puwder
1ave uften been exploded in one blast at some of the larger hydraulic mmes in Cali-
fornia. By this means immense quantities of the nicher gravels are disintegrated and
very profitably worked.

The Lottom stratum D is in places sndurated to such a degree of hardness that it
cannot be worked by hydsaulic process without loss of a large percentage of the gold
inclosed in the indurated mass whizh goes to the dump in Jumps.  When thiscondition

occurs, the bottom or rich stratum on the bedrock is drifted or breasted out, worked
in stamp mills in the same manner as quartz, and the gold recovered by amalgamation.

Similar conditions accompany some of the deposits of the ancient rivers of British
Columnbia as those illustrated in figure 1. Figures 2 and 3 represent geological sec-
tions at the Cariboo Hydraulic mines. .

Water is abundant in all the districts I have examined, and can be brought on to
the deposits in shorter canals and at much less expense than is possible in California,

In California there is invested one hundred millions of dollars in hydraulic mining
enterprises, and prior to the inhibition of that 1ndustry, on account of damage done by
debris toagricultural landsand navigablestreams, the annual product in gold amounted
to about twelve millions of dollars, about one-half of which resulted in profits,

The auriferous deposits of California remaining unworked are estimated at 2,108,-
875,000 cubic yards. The %old tenure of these gravels vary from one to thirty cents
per cubic yard, and the total gold content estimated at about” $500,000,000.00.

I have seen in British Columbia, included in the Yale, Lillooct and Cariboo
districts, three tu..es the area of auriferous deposits that are hnown to exist in the
whole of the State of California.

‘The British Colubia gravels that I have examined, and that may be considered
available for hydraulic warking, yielded results varying from one cent to $1.50 per
cubic yard, and as a whole average richer than any I have seen in California,

In some properties examined, I smmpled streaks, some of which were on bedrock
and others 150 feet above the bedrock, that yielded prospects varying from $2 to $36-
per cubic yard, We have no such rich deposits in California.

The exploitation and equipinent of hydraulic mines is expensive, and large sums
of money are required to provide water supply and hydraulic plant, to get the mines
opened and placed on a paying basis,

For this reason great care should be exercised by those intending to engage in
such enterprises.  Competent enginvers should be employed to investigate the source
of water supply, detenmine the available gradiem for sluices, dump for debris and the
gold tenure of the gravel.  The absence or insufficiency of either of the first three of
these conditions means the Jilure of the enterprise 1o prove remunerative.

A company of gentlemen in Montreal have undertaken the equipment of two-
large hydraulic wines in Cariboo, the Horse Fly Iydraulic Mine and the Cariboo
Hydraulic Mine, which will soon be on a basis for profitable production.

I do not _hesitate to predict that the day is not far distant when the gold output
from the auriferous placers of British Columi)i:\ will not only surprise Canadians, but
will astonish the civilized world.

I will refer briefly to some of the principles involved in the working of hydraulic
mines, and to the origin of the hydraulic process in California.

The exhaustion of the shallow placers led to the discovery of the deeper deposits
of the ancient river system.  The shallow placers were, of course, rich like those of
Cariboo, and, as they were exhausted, the miners attacked the deeper deposits to
wark their shallow edges. Only a small supply of water was requited, and the great
richness of the bed rock stratum and concentrated edjges or rims made the work pro-
fitable to individual labor, with the casily obtained and limited supply of water ; but
as the depth of the superincumbent mass of poorer top gravel increased, the results.
decreased and the individdal miner was forged to abangon his effort and depart for
shallower and richer ficlds.

This was the condition of California in 1857. This is the condition of the auri-
ferous regions of British Columbia to-day—the shallow placers exhausted—the deep-
placers unexplored.  Vast areas of the best auriferous earth in the world awaiting the
energy of the prospector to explore and locate, and the courage of capital to develop
and place on a basis for gold production,

he gravel banks or deposits of debris and alluvium of the ancient rivers are the
most favorable forin of deposit for the operation of hydraulic mining, owing to the
even distrbution of the gold throughout the mass of gravel and the great depth of
material.

As the early or pioneer miners exhausted the rich shallow placers in the ravines
and gulches, they turned their attention to the deposits of the ancient nivers, working
off their thin edges with the limited supply of water, but sooner or lat r abandoned
the attempt, as the amount of the material which they could removei a day witha
small quantity of water, without pressure, would not pay; they had, wever, dis-
covered two important facts, viz : That their want of success was main. 7 due to the
want of a large supply of water delivered under pressure to cnable them to remove:

Table Showing Results of Working a few Well Managed Mines in California.
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Sketch Shewing Sectioa ¢f Gold Bearing Gravel Deposits of Ancient River, Placer County, Cala.
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large quantittes of material. As bLefore stated, miners also discovered that as the
quantity or volume of water employed was increased, as also the pressure under which
it left the delivery pipes, they accomplished better results, and that under favorable
circumstances, gravel which contained only a few cents per cubic yard could be made
to pay handsomely, and therefore every eflort was made to secure these conditions.
Out of these efiorts has arisen the modern system of hydraulic mining, which I will
brictly endeavor to explain,

HYDRAULIC MINING.

Hydraulic mining is accomphshed by utihzing the power of water, and the
gradient afturded Ly the fall or difierence of level between the aussictous deposits and
the dunps into “ilich the debins resuling from the nuning operations must be de-
posited,

The power of the water depending on its volume and the head or pressure under
which it can Le delivered at the workang fluor of the hydiauhic eacavation, 1t 1s there:
fure must essential that the water dich or canal shuuld be at . lagh clevation atiove
and as near as posstbie to the depost of gravel 1o be nuned. The fust «onchtion n.
sures a great hydrostatic pressure, and the second a reduction in the Jergth and cost
of the shieet iron or steel conveying papes.

I has been demonsttated that une thuwsand nuters” inches of waier can be dis-
harged under a head ot presswie of 300 teet through a sixanch noezle, wab a velueny
fabuut 1o feet per second, and in a volume of about 1050 pounds durimg the same
criod of time,

Such a volume of water, in the form of a jet amntenuptedly impinging upon a
Lank of auriferous earth ur gravel, having, as 1 does, about one-tenth ot the velocty
af a projected cannon ball, must necessatily do great escention, and produces the
caving of an vrdinary gravel bank without the aud of explosive blasting,

The greater the gradient given to the conveying or immng shuces, the greater
will Le the duty of the water cinployed to temove the aunterous matenal ttom the ex-
cavation to the dumps,

The separated gold is caught Letween the nflles placed an the ninmg sluice
buttuis, and held there by the use of mercury until it becomes desirable or necessary
to recover it theretrom. When the amalgamated gold is cleaned up from the sluces,
it is returted to distil over and recover the mercury and the remaung gold  retory, as
it is called, is melted into bars and seat to the mints for comage.

Guld-saving appliances, called under currents, are now i general use in Cali-
fornia for recovering fine flour gold that could nut be recovered m the ordinary nffled
sluice,

Figare 5 represeats an hydraulic mine in operation,

Figure 6 represents an improsed under cureent.

As it is proposed to remove anmense masses or quantities of gravel, only utilizing
an intinitesimal portion of the same, it is first necessary to see that there 15 abundant
roor. to dump below the mine the vast quantities of debiris to result from the entire
working of the mine, for if this debris was petmitted to accumulate near the end of the
sluices, it would soon choke and cover the gold-saving appliances. It next becomes
necessary to ascertain the quantity of water available, and the head or pressure under
which it can be delivered at the mine,

The amount of work that can be accomplished depends {greatly on these two con-
ingencies ; it is self-evident that to remove a large amount of material composed of
sand, gravel, cobbles and rock, a considerable quantity of water is necessary, and if it
is not obtainable, the operations of hydraulic mining cannot be carried on successfully.
The amount of water used for operating an hydraulic mine varies greatly in different
ocalities, viz: from 200 inches to several thousand inches daily, 500 to 1,500 inches
being considered a fair volume to be discharged through one Jmachine or giant, while
the work accomplished by the quantity of water used is greater as the pressure under
which it is discharged in the mine, and the grade of the sluices for conveying away the
gravel increases.

As water used by nniners is always measured by the snch, and all calculations of
the value of gravel are best esumated by the duty of aninch of water, it becomes
necessary to fully understand what an inch of water 1s, as well asats power to remove
gravel under different condsuons.  The standard of measurement vanes [shghtly n
diffurent mining districts, but the usual method of measuning v ater nuw b use in
Califina is todischarge the water threugh a four-inch opemng wiile the water in the
measuring box stands four inches above the top of the discharge opening 3 thus an
oprtauy, 125 wches long and fuut nches lgh will discharge 500 miner’s inchies, one
inch bong equal to a dischiarge of about 2230 culie feei 1 24 hours.  As analiustra-
tiun ot the advantage of estunaung the salue ot 2 bank of gravel by its yield an gold
per culue yard, and the rumber ot yards of gravel removed 10 24 hours per inch of
water uscd, where the water was used under different heads and the shuces under
differert grades, see the annexed table shuwing the results ot the worhing of a few
well managed hydraulic mines in Califorma.

by rederence to the talile, it will be seen that the mine yrelding the least amount
of guld per cubic yard gives the Jargest returns to 1ts owners, lor the reason, as the
table shiows, thac the water was delivered at the mine under the greatest head, and the
sluices tor running away the gravel have the heaviest grade. It 1s evident that the
value ot the gravel per cubic yard is not a good standard, and for this reason the
poner of a dehinite quantity of water and a heavy grade in the sluices have been sub-
stituted to accomplish the desired result, .

It grade for sluices, dump for debins, and a sufficient quantity of water are avail-
able, 11 38 then worth while to ascertain whether the gravel will pay to was! , and
under this head it will be casy to show, by reference to many operations on a large
scale, that the cost of mining and washing a cubic yard of gravel may be brought to
exceedingly low figures, but it is almost imposable to say what at should contain to be
Jemunuative, as so many clements and conditions enter into the calculations.

The price of water sold to miners in California for hydraulic mining varies from
ten to twenty cents per inch per twenty-four hours, and this item must always influence
the result, as it is the main one, but at the same time the actual cost of water to the
diteh evner is not more than from two to five cents per inch, sa that the ditch owners
can afturd to work gravel on their own account that would not yield more than one or
two cents per cubic yard, considering other conditions, such as grade for shiices and
dump for debris being reasonably favorable.

It is hoped that this brief sketch, which deals only with the principles employed
and not with their individual application, will give an intclligent idea of hydraulic
mining. which promises to become an important industry in Britiih Columbia.

Had I the time, Gentlemen, I would willingly enter mote into details of working
and cquipment of deep gravel diift and hydraulic mines.

I thank you for your patience and attention, and hope to have the plcasure of
meeling your Association at some future time.

Notes on Hydraulic Mining in British Columbia.
By Dr. G. M. Dawson, C.M.G., ls—itcclor. Geological Survey of Canada.

(During the past summer Dr. Dawson visited the more important new works
of this kind'in British Columbia, of which a description was given, as well as some
discussion of the geological conditions and age of the auriferous gravels, in an address
to the members of the association of which the following is a synopsis. ]

Although hydraulic mining has long been practised on a small scale, particularly
in the vicinity of the uld gold wining camps in the Cariboo distriey, it is within the
past two years unly that really extensive operations of thi. Xind have been initiated.
Of these the most important are the Cariboo Hydraulic Company, oj+rating on the
south fork of Quusnel river, the Horselly Hydeaulic Company, on the niver of the same
name, and the Van Winkle Hydraulic Company, near Lytton, in the Fraser valley,

The two first mentioned companies are ander the management of Mr, J. B, Hob-
son, to whose practicat hnowledge and advice based upon long expenence in Calie
fornia the renewed interest in mining in the Cariboo district 1s largely due.  Both of
these companies will bwe in fuld speration neat spring, and it iy anuicipated that they
will be closely fillowed by many other anterprises of the same hind, Al these shovld
be undertaken, however, only after thorough prospecung, for althuugh the Cariboo
district abounds in streams and Lahes at wany different tevels, the inital expenditure
in obtaining a suflicient supply of water with the requisite head is generally very con.
siderable. In order to give an idea of the character of the operations now in progress,
the following particulars relating to the Cavilwo and Horsetly companies may be cited,

The property of the Cariboo 1ydraulic Mining Company is sitnated on the south
side of the south fork of Quesnel siver, about three miles above the village of Quesnel
Forks. It comprises sgveral claims, and is believed to cover alout 8,500 feet of an
old high channel uf the river, separated from the modern deep and canon-like river gorge
for a considerable part of its length by an exposed rocky ridge, known as I"xcnck Bar
Blufl.  Near the tower end of the propetty, on Dancing Bill Gulch, successful hydraulic
mining on a small scale and with imperfect appliances has been carried on for a num-
ber of years by a Chinese company, At a distance of about 3,000 feet further east, on
Black fack Guleh, a good deal of wurld had Leen doae by the South Fork Company,
but without eflectively reaching the richer geavels, which are below the level of the
tim rock where this has Leen cut through,  Short ditches have been made by both
these earlics companies, and the eaposures in their hydraulie pits afford most of the
information obtainable as to the character of the deposits,

A ditch with a total length of seventeen miles and a capacity of 3,000 miner's
inches has now been laid out by the present company and will be completed in the
spring.  This is to derive most of its water from Polley’s Lakes, situated in the hills
to the south-eastward. It is also  believe ultimately proposed to bring an equat
volutie of waler from Moorhead Lake by means of a second ditch, which will be
thirteen miles in length,

At the lower, or **China Pit,” the bed rock of the old channel where cut by the
Krcsem river bank is believed to be approximately 134 feet above the river. "The

ead of the train of sluicesinear the working face is 200 feet above the same datum,
while the sand box at the top of the bank is at a height of 489 feet ; giving a head of
water equal to about 289 feet, with ample fall for the dump, which is made direct into
the river.  Two monitors of five and five and a-half inches diameter of nozzle respect-
ively, are established in this pit.  Mr. Hobson estim~tes that the old Chinese com.
pany removed in all about 150,000 cubic yards of the bank, from which, it has been
ascertained, $135,000 of gold was obtained, without the employment of mercury, or
at the rate of about 90 cents per cubic yard. The scanty water supply available in
advance of the completion of the main ditch enabled a eun of only forty-seven hours
to be wade in the early summer. The mean volume of water employed was 2,000
inches, and the yield was 302 ounces.

The floor of the pit of the Old South Furk Company is about 200 feet above the
present river, and the bed rock run has been found in test jits at a depth of about
30 feet below this flsor, while above it on une side of the gully, is a nearly vertical
face of clay and gravels about 200 feet in height.  The head of water from the sand
box to the present Inttom of the pit is about 246 feet ; but as already stated the rim
rock has not yet been cut through to the full depth of the uld channel.” Itis proposed
to begin active work here ir the spring,

The Horsefly Hydraua. Company’s claims are situated an the tHorsefly tiver at a
distance of about sis miles south of Quesnel Lake.  The siver was notably rich in this
patticular part of its leng Lot the bars had all been wirked vver by Chinamen some
years ago.  The source of this go W was found by Mr. McCallum to be the old gravel
deposit now being worked by the Company.

By *he hydraulic system now .uccessfully completed, water is brought from Mus-.
scl creek, a southern feeder of the Morsefly by a ditch and pipe line aggregating over
eleven miles and a half in length. The ditch is about ten miles long, with” a copacity
of 2,000 niinee’s inches.  The pipe line is steed, 30 inches in diamcter, in two lengths
aggregating 8,300 feet.  There is also about 600 feet of flume.  From the sand box
the water is led to the pit by two lines of 22 duch pipe, cach of which is intended
eventually to supply the monitors.  Water is delivered from the wain  ditch
with a head of 168 feet and from the pooling reservoir with a head of 106 feet.  The
bed rock, constituting the floor of the pit, is about go fect above the level of the river
and the working face (60 feet in height at its highest part) at the time of my visit, was
about 5§60 feet back from the river bank.  The damp i lormed in the river itself,
which is a moderately rapid stream, capable, (particularly in high water) of remove
ing a large quantity of debris.

Respecting the actual average gold comtent of the gravels as worked, much has
doubtless been ascertained since my visit, sume $13,000 being reported as the result
of the last clean up,  The preliminary run made by the Company was cstimated to
have dealt with 21,333 cubic yards of gravel. Tt produced gold to the value of $5,000,
orat the rate of about 25 cents per cubic yard, but about a third of the area then
worked had already been drifted on bedrock by the original discoverer, weadecing it
probable, in Mr. Hobson's opinion, that the unworked ground would average about
40 cents. A small percentage of platinum occurs with-the gold at this place.

The ground being worked by the Van Winkle, Company is situated on the west
side of the Fraser river about two miles above Lytton. It consists of & series of terraces.
rising in stc'ps from the river toward the bases of the mountains.  The first of these is
about 100 feet above the river, the second some 60 feet highsr, while others occur at
various still greater heights.  The first has taken the form of a great isosceles triangle,
of which theapex touches the river, the base being about 1,200 feet distant. The
yield in gold has not yet been found to be so good as the rich character of the old flat
worked over here many |_yc:us ago appeared toindicate it would be, but the prospecting
carried on in advance of the work shows richer ground.

The water emiployed is brought along the upper terraces by ditch from a branch
of Stein Creck and then down to the work by an 18-inch pipe-line 1,500 feet long.
The working head is about 350 feet and about 1,600 inches of water is employed,

The auriferous gravels at Horse-Fly are probably of Pliocene Tertiary age and
are overlain by boulder-clay, referable to the glacial period. Thoie in the Cariboo
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<Company’s pits are in part inter-glacial and in part pre-glacial, but probably all newer
than the Horse-Fly gravels. The deposits near Lytton which are being worked by the
Van Winkle Company are in the main still more recent, consisting chiefly of the river
benches or terraces, by which the Fraser Valley is lined, and which have been formed
by the gradual cutting down of the river itself after the close of the glacial period.

The geological conditions of occurrence of auriferous gravels in British Columbsia,
-even as already known, are somewhat complicated and as work progresses great
-additions to our knowledge may be expected. The circumstances differ considerably
from those met with in California, because of the general action of glaciation to which
British Columbia has been subjected. The older gravels, where not covered bya
basaltic capping, are often buried under boulder-clay, while above the houlder-clay or
between two deposits of this kind, are to be found extensive masses of later gravels.
The study of the facts relating to the glacial period are therefore here likely to have an
important bearing on the economic problems of the gold placers and the tracing out
-of the old auriferous drifts.

The Albert Mines and Capelton Chemical Works.

By MRr. S. L. SpaFForbD, Capelton.

These mines and works are situated at Capelton, Que., and owned by the Nichols
-Chemical Co., of New York city, successors to G. H. Nichols & Co. The ore occurs
in the pre-Cambrian formation.

Veins are the filling of cracks or fissures ; these cracks or fissures may either ex- -

tend through the earth’s crust and divide it for long distances, or they may reach down
only to a limited depth or be confined to single strata, so veins are exceedingly various
in extent. They may be many rods in width or they may be very thin. Strata having
been faulted, so veins also may have their faults and displacements. The subterranean
movements that produce joints and fractures in rocks may give origin and peculiarities
to veins. Faults may divide veins not only into parts that are little displaced, but into
portions that are shoved hundreds of feet above or below, which of course is very per-
plexing to the miner.

Fissures, that have been filled gradually without eruptive aid, are veins of infiltra-
tion, and those through the agency of igneous eruptions are contact veins. The latter
is considered the most prominent in depth. There seems to be a diversity of opinion
as regards the formation of the veins at Capelton and Eustis, but let that be as it may,
the work done by the Nichols Chemical Co. and the Eustis Mining Co. have proven
the deposits to be of enormous extent.

There are a large number of ore deposits in the Capelton district, all of which are
found running in a north-east by south-west direction.

About 32 years ago prospecting was first commenced at Capelton, and soon after
that mining operations were commenced on lot 2, range 9, and at shaft known as No.
5 Hartford, which is now operated by the Eustis Mining Co.

My notes concerning the mines will now refer specially to those owned and oper-
ated by the Nichols Chemical Co. Their workings consist of shafts Nos. 1, 2, 3 and 4.
The present depth of No. 1 is 2,100 feet on the slope of the vein, which averages
about 30 degrees from the horizontal. When the above company first commenced
operations sixteen years ago, this shaft was only 300 feet deep. No. 3 shaft is about
400 feet deep and No. 4 is about 700 feet deep. The longest level in the latter is a
little more than 650 feet, following a productive vein all of that distance, except for
about 50 feet where a cross course disturbed the lode, forcing the vein to the left, or
back into the foot that distance. The cross course causes a displacement of the vein
on the horizontal, forcing it either to the right or left. It is a matter of great impor-
tance to the miner to know in which direction he will find the vein. If approaching
the cross course from the west it is usually a left hand throw, but there is no rule that
can be depended upon.

The method of mining is by sinking the shaft about 8 by 12 feet in advance of the
other workings. Levels are then extended on the vein and the ground is blocked out
by sinking winzes or raising from a lower level to one above it. In distance apart
these levels are from 65 to 100 feet, thereby giving very high and long stopes.

In No. 1 shaft the deposit has a length of about 300 feet, and varies in width from
2 feet at the ends to 45 feet at the widest place. Slides have been met with in differ-
ent places. These faults merely caused displacements of the vein, the most prominent
being an upthrow of 20 feet. The vein is also crossed by a very large trap dyke,
which does not in any way disturb or affect the vein.

The selvage being wavy causes irregularity in the width of the vein.
which is to the south-east, is very irregular also.
dicular, while in others it is nearly horizontal.

Large pillars of ore are left standing in suitable places to support the roof of the
mine. Usually the ground is firm, hut occasionally the heavy blasting loosens bands
of slatey rock which are kept in place by heavy and very large timbers.

The bottom part of the mine is very free from water. The surface water is
caught in large cisterns near the surface. The pumps used were manutactured by
Guild & Garrison of New York. The water being strongly charged with copper in
solution, which is very destructive to iron, it is necessary to have the water end of the
pumps made of bronze, and the piston, piston rod etc., made of brass. Three inch
cast iron pipe is used for conducting the water to the surface.

The battery of tubular boilers at No. 1 shaft consist of seven set parallel with
each other.  Four of them are 80 horse power each, one 60 horse power, and two 50
horse power each, making a total of 480 horse puwer. For steam purposes bitu-
minous coal is used entirely. o

Two Air Compressors, one a compound Norwalk, main 20 x 24 in. cylinder, the
other an English duplex 16 x 36 in. cylinders furnish the compressed air for drillling.
There are three large air receivers, the largest being 6 feet by 30 feet, and the air is
«carried from them down the shaft in 5inch and 4 inch pipes where it is at different
points diverted in smaller pipes to the many different workings where power drills are
in operation. Ingersoll-Sergeant and Rand power drills are used.

The hoisting engine is a double friction winding engine, 20 x 24 in. cylinders,
250 horse power, speed 700 feet per minute, with two drums 6 feet in diameter, each
drum has a powerful spur wheel keyed on drum shaft, which meshes the driving pinion
on engine shaft. )

The hoisting rope used on these drums is made of the best plough steel, breaking
strain 30 tons. It is 1 in. diam. has 6 strands with 19 wires in each strand and hemp
centre,

Automatic dumping hoisting skips are used, which are made of heavy steel plate,
and have a capacity of 3 tons.

The machinery in the concentrating plant is driven by an 18 in. x 24 in. single
straight line engine, having a driving wheel 24 in. by 10 feet.

The plant also has a 400 h.p. surface condenser, the circulating water being sup-
plied by a compound pump, having an 8 in. suction and a 6 in. discharge.

The dip,
In some places it is almost perpen-

“

The head house is 75 feet high. The ore discharges out of the skips on toa
series of bar screens, after which the very largest pieces pass through a 15 in. x 30 in.
ore breaker. The ore of proper size for hand picking passes from the screens on to a
travelling picking table, 4 ft. wide by 32 ft., which is driven by an 8 in. belt, A few
boys stand on each side of the table and pick out the rock while the table is in motion
conveying the ore and discharging it into two 6 in. x 20 in. ore breakers, and these
break it down to proper size for transportation. The fines, which include all that
pass through a one inch screen, is conveyed by elevator to a revolving screen, which
separates the fines from the half inch and larger. The latter for further sizing down
is put through the Cornish rolls which are 15 in. x 3o in., and it is then conveyed to
the last revolving screen, delivering each size to their own jigs. The concentrating
plant produces three sizes of ore, viz :—lumps, smalls and fines.

Shafts No. 3 and 4 are each equipped with two 75 horse power tubnlar boilers,
and each has a 75 horse power friction drum winding engine. The two air compres-
sors at No. 1 supply all of the compressed air required. The distance between No. 1
and No. 4 is about 1,500 feet.

The hoisting and concentrating machinery was supplied by Mr. Earl C. Bacon of
New York.

The ore is transported from the mine by wire rope jramway to the stock sheds
near the Boston and Main siding. The tramway in use was patented by Mr.
Hodgson. Its construction consists of an endless wire rope, one inch diameter, and
9,400 feet long, running on grooved sheaves, 24 in. diameter, which are secured on
the cap piece of the bents or supports. In order to make the grade as regular as pos-
sible the bents are from 15 ft. to 50 ft. high and they are 100 feet apart. At each end
of the line there is an 8 ft. sheave around which the rope runs. The buckets in
which the ore is carried are made of wrought iron and each holds 350 lbs. At each
terminal there is a fixed rail. The box heads or saddles which carry the buckets,
have two small wheels on the side, and when the bucket arrives at either end the
wheels ride on the fixed rails and the bucket can be filled or dumped while the rope
keeps in motion. The buckets are hung on a wrought iron hanger which is secured
to the box heads. The loading end of the line is about 500 fi. higher than the discharge
end. The speed is controlled by a 15 h.p. engine which is geared to the pinion or
driving sheave shaft. The capacity is 200 tons in 10 hours. The coal consumed at
the mine is also conveyed by this tramway.

The owners of the mines have always utilized the whole ore product, the first
treatment being converting the sulphur contents into Sulphuric acid.

Brimstone was first used for suiphuric acid making but since cupreous pyrites
has come into market, brimstone is to quite an extent driven out of sulphuric acid
works. The sulphur in pyrites must be driven off before the copper can be obtained,
consequently its sulphur will probably always be cheaper than brimstone.

Pyrites for sulphuric acid making was first used in 1818. Considerable diffi-
culty was experienced in lighting the kilns because it was attempted from below. It
was discovered by accident that lighting them from the top was the quickest way and
since then that method has been used.

It is said that in 1614 the apothecaries produced sulphuric acid by burning sulphur
in moist vessels with access of air. The price of acid at that time was $6.00 per
pound or $12,000 per ton. In the year 1740 acid making was carried on near London
and the price was reduced to 45 cents per pound.

In 1746 Dr. Rosbuck of Birmingham introduced the first lead chambers. In
France the first lead chambers were erected by Holker in 1766, while in Germany
they were not introduced until the year 1820.

Chemical works were first constructed at Capelton in the year 1887. The works
were designed by Mr. J. B. F. Herreshoff of New York City. The main buildings
are 175 feet long by 75 feet wide and 3 stories high. These buildings being very wide
made it necessary to use the truss roof, which is covered.with slate supplied from the
quarry near Richmond Que. .

The kilns are constructed of fire bricks and have cast iron fronts, each burner
being independent of the other. The percentage of sulphur in the ore controls to quite
an extent the quantity of ore which can be burned per superficial foot of grate surface.

Usually the results are from 30 to 45 pounds per square foot in 24 hours. The
ore should beused neitherin too large nor in too small pieces. If the pieces are too
large the sulphur would not properly burn out, and then would remain green cores in
the interior of the cinders. In the other case if the pieces are too small they prevent
the proper access of air.

The oxygen of the air being transfe{red to sulphur dioxide (So,) through the
interposition of the acids of nitrogen and with the aid of a vapor (steam) produces sul-
phuric acid as a final product. The substances coming into question here, except the
final product are in the state of a gas or a vapour. For reaction it takes a certain
time, therefore there must be a large chamber space given so the gas can remain for some
time. The gases and acids being very strong, quickly destroy wood of any kind,
anb it is necessary to construct all acid chambers of lead.

The Glover Tower, which in its special structure is patented by the Nichols
Chemical Co., occupies an intermediate position between the kilns and chambers. It
is a rapid and economical concentrator, besides being valuable for dinitrating.

Pans are used for concentration of the sulphuric acid. The final products are
oil of vitriol and extra concentrated or 989 acid. The former comes largely into
use for refiniag oil and the latter for mixed acid making is an important factor.

To suit the requirements of the trade the product is shipped either in carboys,
iron drums or tank cars. To retain its transparentness oil of vitriol must be kept free
from dirt.

In the superphosphate industry sulphuric acid is also largely employed.

With the agriculturist, if production is to be cheap it must be rapid and plenteous.
We all know the progress of unaided nature is slow, but as we are familiar with the
elements essential to plant growth, the farmer may assist and hasten the natural pro-
cesses. Canadian phosphate which comes from the Buckingham district is used at
Capelton for manufacturing fertilizers.

=  The phosphate is first dried, then ground to a fine powder in the Griffin mill.
This mill employs in its construction the principle of a rigid roll, on a suspended shaft
running against a ring or die. This rigid roll on a revolving shaft has freedom to
swing outward against the die by the use of a universal joint. By centrifugal pressure
there is great force brought to bear on the material being pulverized between the roll
and die. This mill will grind about two tons per hour. After being ground the
apatite is dissolved with sulphuric acid, after which ammonia and potash is added to
make the complete fertilizer. It is then put through the disintegrator and then
screened again. .

We manufacture five different brands or grades of artificial fertilizers. The
Capelton and No. 1 brand as superphosphates, and the Reliance, Victor and Royal
Canadian are complete fertilizers. The goods are shipped in sacks 200 pounds each,
and in conformity with the law the brand and guaranteed analyses is plainly printed
on each sack.

The Herreschoff water jacket smelting furnace is used for extracting the copper
in the burned cinders. The capacity of the furnace is 50 tons per day. The matte
produced is shipped to Laure Hill, Newtown Creek, L.I. The buildings are lighted
by electricity ; the mines and the chemical works each have their own dynamo.
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On the Origin of Gold Nuggets.

By AL Lavkrabug, M8, FOROSS
(Professar af Chamistey in the Univensity of Sydney.)

(Continued from page 252,)

'
‘¢ There is n tradition prevalent in all the shatlow placer gold mines of the south,
and in those of some other districts, o the effect that gold groes from the sead gold
which ix not extracted, so that every few yearsthe tails of the old mines are reworked,
generally with a profit 3 the quantity sepiated each time, acenling to the local
teadition, being in proportion to the length of time the mateial has remained undis.
turhed.”  This admits of an easy esplanation, although Prof. EZeleston does not otfer
one, viz., that the gold is, of caurse, not wholly rgmoved by the ondiniry processes of
extraction, aud some, although a sunller amount, is alurnt ¢ «otain o be abtamal by
each successive treatment, moreover the matertal becomes mowe broken up by the
further handling and weathering, and more gabl is thus set free, bt mecaancally
and proliably by chencal changes also. e . .

He then cites, page 64, esperiments of his own similar 1o Wilkmon <, New-
bery*s and many others, to show that gokd 15 precipitaed from its solution as chbride
by petroleam, cork, peat, leather, leaves, ke The petrolemm threw down long
crystals of gold resembling Chester’s pesagonal crystals, and the peat a mamillary
mass resembling the formr ot nupgets, . .

He then tried, . 63, the sotubility of gold in <olutions of salts, ammonivm sul.
phate and chloride, potassium chloride and bromide placel in sealed tubes wath
spongy wold for cight months gave no reaction s on_heating them for tive homs at
150" to 200" C anly the potassinm bromide gave a reaction. . . .

Pure sponge gold was sealed up for theee months with ammonium sulphide with
no reaction 3 but both potassium and sodium sulphules gave black precipitates and a
strong reaction for gaki was given by the lignid ineach case 1 the ammonium sulphide
heated for six and a hatf houes at 135 0 180 C was unchanged but reacted strongly
for golit 3 the salution of potassitim sulphade also acacted and the glass was much
attacked, further there was a black precspuate of gald § the sohum sulphide acted
much wmore fechly,  Other salts and solvents were used but with no very staking
results,

He states, po 72, that * the suue conditons which cause the solution of the gold
in certain cases canse ako the solwion of the silica.™  And *many of the catises
which produce the precipitation of the gald would also cause the reduction of soluble
sulphates ta insoluble sulphides, the pold being retuned within the mass.  This
would account for the almost constant presence of gold in pyrites.”

“ Nu single agent is so powerful asolvent of jrald as chlorine.  Very few drain.
agte watcees aee {ree trom sone compannd of ity and no sol is without the nitrogennus
materials necesary to set the chlorine free, and therefore capable of attacking the
gold and rendering it soluble.” .. . .. The readiness of filiation through the rela-
tively casily permeated gravel canses the gold to precipitate so rapidly that thee s
no time for any but a mammillary depasit, which in vein deposits the extreme slow-
ness of the depasition allows the gold to assume the esystalline shape.”

Melville Attwaad, E. M., ina paper, * On theSorce o1 Oniemn of Gold Founel
in Lodes, Veins or Deposits,” (Report of the Staie Mineralogist of California, 1883,
Vol, viti.. p. 773) quotes that ** M. Laur, ¢ On the Origin and Distribution of Gold
in Catfornia,” communicated to the Academy of Sciences, Paris) mentions having
found metallic gold in deposits, evidently derived from some hot <prings

M. A, Dauliee, in his ** Les aus sautereamns a epoque actalle,” (Paris, 1887,
Pe 330 says i —** Plusicues geologiques (MM, Jo 1. Laur, AL Phillips et Egleston) ou
cru reconnaitre g’ en Californtic de Vor se dépose encore actucliement, particulicre-
ment dans des graviers.  On prétend anusa avoir trouvé ce metal dans Ueau de
Louéche et plus récement, dapres Gaotll, dans Vean de Gieshubl et dans celle de
Carlshad,”

Posepny “ Zur Genesis der Metallseifen,” ((Esterr. Zeits, 0 Berg. und Hutien.
weseny, $387, x\avid is of opinion that the formation of lae masses of gold in the
vein are more easily accounted fur than i allusval depoaate.

E. Cohen, ** On the Genesis of Allu@al Gald™ (Jahr, £, Min., 1889, i., Ref. 430-
240 from Mit. Ver. . Neworpommenn w. Rugen, 19, 198) s of opinion that the
greater part of alluvial gold is denved by the diantegration of older depusits, but that
separation from solution also vccurs 1 a subordinate manner,

Mr, HL P Wadhbun e a paper eatitled “A Theory an the Foration of Gold
into Specks and Nuggets ™ (Trans, N. Z. Inst., 1889, p. 400) opposes the hypothesis
that nuggets have been formed 221 s2ta i allnvial deposits,

COMPOSITION OF VEIN AND ALLUVIAL ¢OLD,

In the preceding seferences there are several statements as 10 the greater pasity
of alluvial gold over vein gold, and this s by many assamed to be a proof that the
nuggets and other forms of alluvial gold have had a different angin o the vein gold
and that the allavial gold hac Yeen deposited in the way suggested by Selwyn and
other writers,

If we examine some of the assays of vein and atlavial gold, we shail see that there

are differences but that they are not very material, and further, the vein gold is some-

tinses richer than the drift gold.

Selwya ud Ulrich (1 P G, and Min, of Vict,, 18663, p. 32, refer to the greater
richness of alluvial gold.

D. C. Davis, F. G. 8., ** Metalliferous Minerals .ad Mining™ {Loadoa, 1850, .
50). in speaking of ** the gold bearing deift of the Sierra Navada says, the particles of
gold are found of larger size and contain maore silver at the bottom than at the top of
the ancient drift, and are worth less by twa shillings and sixpence per ounce. 1t is
supposed that their difterence in quality is caused by the larger size of the fragments
below resisting more effectually the action of sulphuric acid wlich, st free by the de-
c,:nmp(.)‘ixion of pytites, has caten the silver ont of the smaller grains at the top of the
acposit,

po;lc also says, p. 306, gold is most plentiful in it (drift in the Urals) where the

drift is most largely chaiged with 1ron s’ and Brough Smyth, in a Report of the
“Gold Mines of the 8. E. Pation of the Waynaad, &c.,"” (Landon, 1850), states
that ** the gold oltained in the Waynaad, is uncqual in fincness. that from the soils
being of the best quality, 1t has been olkerved in other countrics that the finer the
particles of the gold procurcd from alluvial depocits the higher is the quality.”

*. Nisser, **On the Geol. Distritation of Gold with Special Reference to some
Autiferous Rocks in South America,” (Trans. Phil. Inwtitute, Viet., iv., 1860, read
3oth March, 1859] points out (p. 17) that in the Psovince of Antioquia, North
Grenada, the gold from the vein stones differs very greatly from the alluvial gold : the
{ormer averaging 1413 carats fine, and the latter cighteen to iwenty-two carats.  He
states that W. Hitkmyre found that vein gold from Clunes, Victoria, was poorer than
the alluvial gold, and that the same thing was observed hy other assayers ; and he
finally concludes that since the South American alluvial gold differs so much from the
vein gold that it must have had a diffcrent origin.

Bernard Von Catta, in his treatise, ** On Ore Deposits,” New York, 1870, in
speaking ut the placer deposits of the Urals, says that the gold is generally more or
less argentiferous, the amount of silver varying according to G, Rose’s examinations
between 16 anid 38+747, It has been sometinies thought that the placer goldjwas
purer (less argentiferous) than that extrcted from deposits i site, It G, s’{osc has
shown that such is not the case in thie Ural Mountains,  He found that the amount of
silver wag very variable in both cases, although the highest amount of silver was
found in goll from veins, which comtained even in the <ame lode very variable quantities.”

Mr. Geo. Foord, FoCLSa,0f Melbourne, could find no diffecence between the
quality of the internal and external portions of nuggets ; bt in one case he found 2
vein which was of a greenish-yellow in the centre, from the larger amount of silver
present in that part of the gold..=Brongh  Smyth, *“ Gold Fields and Mineral
Statistics of Victoria,” p. 359-60.

Mr, Bitkyre, po 371 of the same work, points out that the * Welcome " nugget
weighing one hutidred and cighty-four pounds, nine ounces, gave him 23 car. 334 grs.
gold or 99°20 ., orat was gearly as eich as the finest gold dusy, viz., 23 car., 338 grs.

The tolliwing analyses of gold from the North Transvaal, (E. Cohen, fabr. f.
Min., 1389) show a slight difference between the vein and the allavial gold ;3 but much
importauce cannot be attached to it =

Residue,  Ag. Au, Cu. Fe. Total.
to Veingold, L...0 . Loz 516 94.48 .25 trace 99.91
20 AMlwaalgold . ... 78 . 6.49 91,38 .09 b 98.74
3 . cees. 07 564 95.16 . o 99.87
3 . ce eee WO 457 94.87 .11 " 99.62

1. Vein gold, Button's Reef, Marabastad, North Transvaal,
2, Alluveal gotd, Button's Creek, derived from above.
3. and 4, Alluvial gold, in flakes and geains,

e EXPERIMENTS,

Freshly fractured picees of the inllowing sulphides were placed in cylinders of the
photographer's golid 1omng solntion {fifteen grains of the doubie clhoride of gold and
sodunm in fifteen ounces of water) viz: iron pyrites, molylsdenite, mispickel, galena,
capper pyrites, blende, argentite, &c.

I some cases the sulphide reduced the gold at once und hecame gilt or coated
with the reduced gaold, cither as a bright coherent depasit or else as a dul) ochre-
colored one. Successive quantities of the gold solution were added from day to day
as it became colutless, and in this way quite thick and strong depasits of gold were
formed on the sulphides.

In the case of the molyldenite, MoS,, the gold deposit was at first lustrous and
metallic, but as time went on it became of a dead brown aspeet, atthough this under
the microscope was seen to be made up of brlliant metallic ponts of light. Blue and
white onides of molyladenam separated ont.

The deposit on the mispickel was not compact and coherent like that on the
malybdenite, galena, and other minerals, but louse and easily subiled off,

The deposit on the iron pyrites was also bright and metallic looking at fiest but
as it thickened it became dull and ochre-like in color,

The deposit on the galena was similar to the above ; under the microscope, the
sueface, as in other cases, §s seen to be minutely mammillated, and it is on that ac-
count that to the unassisted eye, the go'd hias a dult brown or achre colot,

The preceding experiments are not unmbered because they are mercly qualitative
ones, but the nestseries of experiments were quantitative ; weighed picces of pure sheet
pold were put up with various crganic reducing substances 3 sulphidesand other naturally
occurring substances which 1 thought might form a galvanic couple, and which would
throw down the gold from solution upon the plate as in the electroplating process.

A —WITIHL A GOLD NUCLEUS AND ORGANIC MATTER. -

La the following experimients, pure gold specially prepared by the late Dr. Licbius,
senint assayer of the Sydney Mint, and assaying 1000 was rolled out into fillets of
283 inch thick. so as to expose a large surface and yet be strang enough to handle,
these were beated in 2 carnet ceucible to busn off impunties amd then boiled with
nitric acid, and well washed to get rid of any sulphur of other contaminations from
the gas thme,  The nuggets and specimens of native gold used as nuclei wese also
cleanied in the same way,  The tillets were nent weighed and placed in stoppered
lass exhinders with o solwtion of the sodium chlorausate, supplicd for photographic
purpases, and made up of the usual strength of a fifteen grain tube of the salt o
ﬁﬁccu aunces '\r water,

The teducing substances were similar to those used by Wilkinson, but as will be
seen with resalis just the severse of what he obtained, z.e. the gold foil or other
uuclens weighed less insiead of more after the experiments,

Experiment 1. A water worn nugaet was used as a nuclgus the dus: of the air
was allowed to fall in, and the evperiment was continued for one hundred and sixty-
ool days, with an occasionat adidition of gald solwtion as the tiquid in tie cylinder
beeame colarleas from the reduction of the gold.  Althaagh a geod deal of gold was
precipitated on and areund the nugget none of it was adherent, and on se-weighing it
was found to have lost 002 grammee.

Experimonts 2 and 3. — A plate of jure gold was used a< a nuclens in cacl case,
and the solution was expusedd 1o the air as above 3 one plate lost ‘0043, and the other
‘0038 pram.e,

Experiment 4, with cotk, =The gold solmtion was left in a stoppered cylinder
with a slice of clean, new cork, until the yellow color of the solution h:nl disappeared,
showing that all the pold had been eemoved from i, Some gold was peecipitated at
the bottom of the oylinder, some on the sides, and a little floated as tilms on the top,
there was also a small quantiy of gold precipitated on the gold plate, but this was
non adherent and camie away on washing the plate in a jet of water. This plate
underwent ne change in weight,

Note. -\l of my experiments weie carried out in full daylight, and not in the
datk ke thase by Witkinwon, Egleston and othets.

Esperiment 5, with Swedish flter paper. —The yellow colour soon disappeared
from the swintion, and the paper acquired a purple colour.  The gold plate Jost ‘0036
gramme in weight.

Experiment 0, with phosphotus in cther.~The solution soon became colorless,
and a black piecij itate of gold sas thrown down on the bottom of the cylinder and
on the gold §: e, Floating flms of gold also formed on the sucface.  On washi
the gold plate with a jet of water all the gold deposited on it was washed ayay,
on d?_ing and weighing it was found to have lost ‘0004 gramme.

Experiment 7. —1In this case 2 freshly broken ja fragment of pold in quartz
was used as the nuclens instead of a gold plate, but cleaned with the same care.
Cuttings from a cedar pencil and some scraps of paper were added, these acted in the
same way as the cotk and were “ mineralized” by the reduced gold ; the gold and
quartz nucleus lost *0021 grammes in weight,
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Experiment 8. —Paper and wood were used as in experiment 7, witha nuclc.us of
' jogged gold set free from quartz by means of hydrofluoric acid 3 the nucleus lost ‘oor3
gramme,

LExperiment 9.~Similar 1o experiment 8 with a necleus of native gold from
Sandhurst (Bendigo).  This showed a loss of *0001 gramme, .

On incinerating the cork, cader, &c., which had been used for reducing the gold,
the residue retained the original form, but inuch shrunken and :s has been observed by
others, the wicroscopic structure of a cut section presents the appearance of burnished
gold from the pressure of the knife.

. Original Weisht off . :
,  No. Nu:leus, Reducing matter, wci;?m of "}:‘:rl‘:; l:f;“:;:;“ sf“d“a‘;):.r
: nucleus, | oo tent,
© 1. |Nugget ... o...|Dust from air.....] 39920 | 3.4900 | .0020 | 168
2. [Goldfoil... ..... s e ] 15152 | 5110 | L0042 168
3 et Ll 1713 | 141675 | L0038 168
4. ¢ el with cotk Lo......] 101410 | 101410 | None 273
L8 “ eeee. oowith filter paper. ] 8500 8464 | .0036 273
p o. ¢ veeedPhosphorus in cther] 9330 9326 | .0004 27
- 7. {Gold inquartz. ... {paper and wood. . .| 1.7630 | 1.7609 | .0021 [t
<5 8. [Coldfrom *¢ ....] ¢ ¢ ¢ 28387 | 28474 1 0013 58
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The above expetiments all show that instead of the nucleus or nugget of gold in-

+ creasing in weight and size in the presence of organic matter, there is a decrease which
+ s just the reverse of the effects obtained by Wilkinson, Daintree, and others.

The o in weight of the nucleus may have been due to the removal of small

= quantities of impurity in the gold used as a nacleus, the native gold would of course

© contain silver and other inpuritics, but the gold foil was regarded as pacticutarly pure

by the late Dr. Leibius of the Sydncy Mint, by whom it had been assayed. This

- will be the subject of further experiment, the point of chief interest at this stage is that

the nuclei did not show any increase in weight.

(70 be continueld. )

£ ONTARIO MINING INSTITUTE.

Proceedings of the Kingston Meeting on 3rd and 4th January—A Large
) Addition to the Membership—Many Papers of Interest Discussed.

-.Q The second ordinary meeting of the Ontario Mining Institute opened in Carruth.
S er's Hall, on Thursday morning, 3rd January, Dr. W, L. Goodwin, Vice-resident, in
& the chair. . . )

' Tie SECRETARY read the minutes of previous meceting, which were confirmed ;
% also a letter from the 'resident, Mr. james Conmee, M1, segretting inability to

=7 be present.

‘-:,} % Federation.

fé L Tk SECRETARY submitted the Report of the Mining Society of Nova Scotia
%

i on a scheme for the federation of caisting Canadian Mining Associations.

> Mg, HAMILTON MERRIST alvo presented the report of the Commitiee of

3" the Institute which had been foewarded to the Quebec and Nova Scotia Societics.

o After considerable discussion the Repott of the Mining Socicty of Nova Scotia

; was in the main approved, but the clause aneat sulnciiptions was referred to 2 sub-

2 < committee comprising I'rof. Goodwin, Prof. Nichol, Ms. A. Blue, Director u-»l‘ Mines,

* " and the Sccetary, to tepust ata lates stage of the proceahings.  This committee after

". " due consideration recommended the llowing amendaients 1o the consideration of the
“Quebee and  Nova Scotia Socictics :—** That cach of the Sucicties in the Fedcration
;3:'::" pay the expenses of printing and illustrating its own portion of the Proccedings

r’

% -of the Institute, the zate per page not to exceed one doltar and a half.” (Or as an
% alteenative.)  * The Sacictics in the Federation shall each pay an annual subscription
» towards the expenses of the Institute of such an amount as may be determined uponat
£ :each hnnual meeting, but the contritmtion from cach society shali at no time exceed in
% amount the sum of three dollazs per capita.”

Meetings and Student Membership.

Tue SECRETARY tabled a notice of motion to amend the Constitution and
By-laws so that two mectings of the Institute should be held in cach year, instead of
" three as at present; also, a0 as to create a student membership at 2 nominal fec.

B 3T

Legislation re Mining Engineers.

Mz. HAMILTON MERRITT moved the appointment of a committee com-

- pising Prof. Goodwin, Dr. Coleman and Mr. Mernit, to report upon the advisabiiity

and feasibility of legislativn for the registration in the Province of duly qualified min-

ing_cngineers. It was highly desirable, he thought, that where such cducational

1 jnstitutions existed in Ontario as the School of Mining and the School of Practical

T Science, sumcthing should be done to prevent or to minimize the practicc of quacks in

" the profession. It scemed to be the rule in Ontario that whete people were enpaged

. i~ an vecupation in which lile and limb were endangered they shou%d be requitad to

coniorm 10 a certain standard of qualification.  The matter had been under considet-

ation and had been discusséd in Nova Scotia.  Fersonally he thought that ining
cnaginecrs had as much right to proteciion as doctors, dentists and lawyers,

= Mx. B. T. A. BELL thought that the motion might e tabled for discussion as

: '0.\"3'5 and meansata future mecting.  While in sympathy with the principle in-

volved he coild not see how legislation would improve matters.  Ile could mention
cases in which the biggest frauds had been perpetrated by mining experts who had all

the letters in the alphabet Lehind their names. Some of the ablest and mont compe-
tent mine managers were men who had never seen a school of mines or takén a de-
gree. A science coutse wauld never compansate for the abscnce of honesty of com:

Pror. NICHOL having seconded Mr. Merritt's motion, it was put to the meet-
ine and carricd.

New Members.
The Mllowing were elected to membership :—

Mr. John Donnolly, Kingston, P'rof, Carr Harris, Kingston.
Me. I3 HL, Klock, Flock’s Mills, Me. Bruce Carruthers, Kingston.
Mr. W. G. Kidd, Kingston, Me. T, L. Walker, Kingston,
Me. W, Mason, Kingston. Mr. J. Newlands, Kingston.
Prof, Dupuis, Kingston. Mr. E. Musgrove, Kingston,
Mr. Fred, Burroughs, Napanee.

The morning session then adjourned,

AFTERNOON SESSION.

The members re.assembled at three o'clock, Mr. W. Hamilton Merritt in .lhc
chair. Dr. Guodwin opened with an excellent address on ** Nature’s Concenteation
of Minerals,” which we hope to reproduce in a future issue, together with the discus-
sion that followed,

Diabase Dykes in the Sudbury Region.

My T, L. Warkrx, M.A.

-

During the past few years the rocks of this region have received considerable at-
tention. .\t the time of the construction of the Canadian Pacific Railway in 1883,
Professor Boaney (1) of London visited the disteict aud made a carefusl micrascopic
stdy of the rocks found near the railway lines.  His attention was directed chielly 1o
the metamorphic rocks of the Huronian belt. In 1890 the late Professor G, H.
Williams was entrusted by the Canadian Geological Susvey with the microscopic
study (2} of a collection of Sudbury rocks, This collection had reference principally
to the rocks associated with the copper-nickel ores.  Baron Von Foullon (3) of Vienna
spent a few weeks during 1899 studying these rocks in the ficld, especially with a
view to ascertaining the relative ages of the different rocks.

The so called Suwdbury segion is compuosed of a belt of Huronian rocks striking
north-cast and south-west.” The rocks to the south-cast and north-west of this bzit
are_chiclly granites and gneisses.  The Huronian belt is here made up of hornulende
schists, quartzites and slates, while associated with these and possibly of later age are
areas of granite and greenstone.  Theselatter rocks generally occur in lenticular areas
whose longer axes agree with the strike of the Huronjan rocks. The rocks to be con-
sidered here are the youngest in the district,and are found generally in dykes of
diabase, which frequently have a strike nearly at right angles to the members of the
1luronian belt. :

One of the best representatives of this dyke series may be seen crossing the rail-
way track several times between Sudbury and Murry mines.  Its course can be casily
followed for about three miles. The most eastern exposure is a little more than a
mile from Sudbury where it cuts through feldspathic quarizites which are regarded as
characteristic Huronian rocks.  About a mile farther along the journey to Murray
mines, just near a pit from which clay has been taken for furnace purposes, another
good exposure occurs, but at this point the rocks intersected by the dyke are the green-
stones with which the nickel ores of the district are commonly associated. A curve
in the railway leaves the dyke on the north side, but it may be well seen again, at the
village of Murray wmines, just where the colunisation read, after passing cast through
the village, turns south-castward to Sudbury. In this instance the rocks infersected
are granites which Bell regands as of Laurention age, but which instead can be shewn
to be younger than even the nickel-bearing greensiones which he regards as not older
than Hurenian.  This dyke is again cxposed just west of the smclier at Mursay mines.
Herethedyke cuts through the greenstone area with which the Mureay mines deposit
is connected.  All the exposures of diabase aloag the Canadian Pacific Railway be-
tween Sudlury and Murray mines, are portikns of the same dyke. Thus in following
up this dyke for a distance of three miles it is seen to be of later age than any of the
other rocks of the district. A second diabase dyke crosses the Canadian Pacific Rail-
way onc miile east of Worthington station, lIts general direction is northowest. A
third dyke crosses the railway about one quarter of 1 mile east of Worthingten station
and shews about the same general direction as the othess. Many other examples
occur, some of whichare said to have other ditections, but all thase examined Ly the
wtiter, have a gencral north-westerly direction.  In width shey vary from a fow fect
to fifty yards.

ne thing characteristic of these dykes is the case with which theyare acted upon

by hydro-chemical agencies. Near the Village of Murray Mines, the Gavernment
10ad passes for some distance hetween high walls of granite, which have become
promincat by the weathering out of the diabase.  The nickel bearing greenstones re-
sist the action 0/ atmospheric influences much better, and arc gencraily greenish on
weathered surfaces.  In this they stamd in contrast to the rocks under discussion,
which become quite rusty on cxposure.  Spheroidal weathering is characteristic.
When well exposed the dialiase scems to be made up of ball-dike masscs, varying in
size from a few inches to several fect in diamcter. Decomposition is scen in the
scparation of concentric layers.  Gowd expsures of this weathered rock often resemble
walls built of cobble stones.  With a view to understanding the reason for this con.
centric weathering, a thin section was made of 2 ball alwut three inches in diameter.
No_radial or tangential armngement of any of the constituent minerals could be
noticed.  Mineralogically the centre of the ball did not diffcs from the poriions necarer
the surface.  If these balldike forms osiginated from the molten magma by crystal.
lization beginning at independent centees, which afterwards became the centres of the
balls, then we.would cxpect the central portions to contain the more basic mincrals.
The microscopic examination of the large section did not confirm this anticipation.
is structure has been tegarded as duc to contraction on cooling after solidification.
Spheroidal weathering is very frequent in diabase.  One of the exposures on the Can.
ian Vacific Railway, just cast of Worthington station, shews phenocrysts of
plagioclase from onc to two inches long. This porphyritic phase is confined 10 2
margin of from four to six fect along the wall.  The rocks. inteisccted show contact
action, since, for three yards from the- junction with the ‘diabase the staics are
broken into_thombohedral fragments.  Just behind McGregor's house at Mucray
Mincs a similar action is shewn.  The granite, along the contact with the dialase, is
shattered into layers panallel to the contact.  Adjoining the dizbase these layers are
about onc:thitd of an inch widc; the width of the successive layers gradually increases
till a maximam of two and a half inches is reaclied at ahsat two feet from the contact.

A section feom one of these layers of granite, shewed, under the micruscope, that
considerable limonite had been developed, and that the fcldspar was somewhat
kaolinised.  Besides, the quariz grains appear to have been shaticred by the heat;

t)?un. Jout. Geol. Soc., vol. 44. p. 32.
3) (reol. Survey Canada. Report of Progress F,
g,) Jahd, d. ko k. geol. Reichanstait 1392, p. ‘::6‘.. P 5
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they are seen in gronps having nearly the same orientation as though larger grains
had been hroken up into several fragments which now form one of the groups of
grains with nearly simuliancous extinction. No glawy borders were alnerved on the
diabise, but this may be due to the ease with which the rock decays.  Inone instance
a dyke was examined which sheweda trench ten inches wide and about twice as deep,
along the line of contact,  This was probably cansed by the comparatively rapid de-
cay of 2 glassy border, but there was no opportunity of obtaining fresh specimens of
the dyhe quite close to the contact. Near the horder the rock s fine grained, but
within a few inches it Becames alimost as eoanse as at the centre of the dyke.

Muneralugically considered, the plagioclose is the most abundants It is gencrally
qite fresh, but at times somewhat haolinized,  Idiomorphic much twinned crystals
are characteristics.  From a measurcment of the angles of eatinction in thin sections
it appears to be one of the most basie members, such as labradorite.  The relative
propartinne of time and wda found in the generat analysis of the rock point to its
heing a feldspar containg very much more lime than sada, such as we have in the
case of labradorite.  Wandering extnction and zonal structure are very frequently
observed, I some of the slides prepared from the dykes near Worthington the feld-
~par crysials i a fow cases contain slender inclusions, probably of glass, arranged with
their langer directio « patallel to the contact between the suecessive twinning lamellae,
“T'he twinning is commonly according to the allate law, but a combination ol the alhite
and pesicline laws is not infrequent. I one section from the dyke near Murray
mines, twmning was seen combining the albite, peticline and baveno laws, Reing the
earlicst of the silicates toerysiallize, we have the ophitic structure beautifully developed
by the idiomorphic lathahapal forms of the plagioctose.  The quamtity of pyrovene
varies,  In the exposares near Murray mines about one-quarter of the rock ispyrovene,
while at ather potnts on the same dyke and also o the dyvkes near Worthington the
prroene dovs an fonm mwre than ene-cighth. 1t i noted thin where there 15 noxt
pyrovene there is least olivine and sdetvra, The total quantity of olivine and pyr.
owene §e nearly constant—the one increasing as the other decreases. The olivine
osenrs in pale greenish yellow grains which are genvrally somewhat sounded, wad are
a litthe younger than the feldspar, but older than the pyrovéne. Ina f:_.-w cases the
aolivine hacgiven rise to serpentinean | fine grainsof magnetic iron ore. 1 he pyrovene
shows 1o definite outlize.  Cleavage can be very seldom olnerved, 1t s reddish
brown to violet in color and faimly pleochroic.  In none of the large number of sec
tion- examinetd conld ahkeration of the pyrovene be seen,  The iron ores are in pars
magnetite and the rest is probably ilwenite.  They occur in irregular grains, showing
no alterative products, and are generally associated with the olivine,” Vesy steader
apatite needles are abundant and ntersect all the ather minerals. A few seales of
strongly pleochraic brown mica, a little cloritic substance, an occasional minute speck
of a brassy sulphide and a few particles of quartz complete the list of minerals,  Con-
siduring the general freshniss of the rack it is casiest to regard the quartz as primary.

A carcfil chemical analysis was made of specimiens from an exposure of the dyke
on the Canadian Pacific Railway near Mureay Mines.  The result of this analysis is
hown in Colwmn 1. Colimen 1. shows an analysic by Mr. W, F. Hildebrand () of
an ofivine gabbro from Pigeon Point, linaesota, Tl is Teall’s (3) analysis of diabase
from Cauldron Snout. Durham, Ensland.

( 7o b6 continucd, )

Mining Society of Nova Scotia.

Discussion on Coal Cutting Machinery—Continued.

Mi. W, BLAKEMORE =ln reply to My, Dick. 1 nnght <ay that the Mesws,
Stanley of Neweaton have i their catalogue a cut of a double header, for driving
levels ap 0 12 feet wide, and alse a machine for cutting through the tilx for ventila-
tion.  In driving levels with Stanley headers it will always be a question of speed,
and of neceaity, often regardless of ‘enct, and inwmy former paper 1 simply stated
what the man on the machine had per foat.

At Caledania Caltivey we had 2 band of hasd splint sunning from § to 14 inches, *

ataatmd 22 inches from the pavement, which was cat through without any perceptibile
ditterence in the warking o the machine 3 and in <cveral instances we got both ap in
the 10af sione.and into the pavement, and it was simply a question of having cnoigh
cuttees for aay ondinary stonc. which would conie in anything like repular layers,
1 understand and wauld think that jronstone halls wauld give the cattes a hard blow,
and that they wonld be liable to break or jump out of the wings, L.

The question of water makes Htle difierence 1o the working of the machine. in
fact having the level wet wonld be of considezable alvantage, as it alsorhe the Jdus
which is made in cutting the circle, and which atherwise causes considerable trouble to
the men in breathing. . )

n regard to the yuestion of any coal cuttingg machine after the pattern of the
tngersoll and $larsicon machincs, 1 am very much in favor of the percussion iype in
room and pillar workings. . . o

The following will. 1 think, answer Mz, Dick’s question as to the selative time in
shifing the two iypes of machines named.
wotk in Cape Ltcion was at the Gardencr minc, and among some data of work per-
formed by xnic machine I find that it required from four 1o ten minutes in shifting
from cut to cut.  Thic seems reasonable when you consider that the Jeffrcy machine
weighs 3,030 1bs., and is on ruancrs similar to a leigh and has 10 bie pinched with a
crowbar from cut to cut 3 while the Ingersoll and Haerison mach:qcs arc mounted on
wheels and can bz casily handled, s that practically the time moving from cut 10 cut
daes not count. . . .

In reference 10 my statcment that any man of ordinary intclligence can work the
Ingersall or Harsison machine, 1 am piving a short account of vur starting coal cutting

W, S. Baylcy—=Dull. 10), W, S. Geol, Sur,
{3 Zivl.ef—lihrh . Petrographie. Vol. 18, page 638,

The only Jefirey machine which Jdid any’

machines at the Steeling Colliery, and 1 most certainly join issue with Mr. Dick’s

authority as to the percentage of men standing the shock of the percussion machines.
This was 2 matter to which I gave considerable attention during the summer of 93 at
Caledonia Colliery, and in no instance do 1 remember of any of our men giving up a
machine on this account, or that any of onr men lost weight by'working the machines,

During the summer, Dr. Black, of Halifax, visited Caledonia Colliery and was
very anxious 10 see the machines at work., Daring his inspection | brought this theory
to his notice, and he made pacticalar enguiey into this from the men themselves, and
in every case was assured that they had suffered no ill eftects from this cause,

For the consideration of your readers who may be interested in increased outputs,
1 am piving the following account of machine work at the Sterling Colliery :—

We commenced machine wark at the Sterling pit on the 13th of August, and the
first week got $30 tons, second week 644 tons, third week (in Sept.) 1,269 tons, and
in 17 days of October we cut 3,622 tons from our machines,

1 alo give the quantity of coal cut by one of our machine men : —Aug. 16 to 3,
339 tons s Sept. 110 15, 316 tons=635 tons for ane month ; and this man had never
aperated a machine until the date mentioned.

Nova Scotia Gold Output, 1894.

The folloning uiticial returns hase heen received snce our statement of November:

Quartz
Name ot Owaer. . District. Months,  Crushed. Yield of Gold.
. Tons, Oz. Dwits, Grs,

WA Sangless. ... .ll..Cariboo Aug. & Sept. 36 184, 17,
Moaseland Gold Mining Co . Tangier ... Aug. & Sept. S3 21, 14
Antigonish Gold Mining Co . Stormont. . May to Sept. 2,433 554. 2,
Country tir, Gold Mining Co.  ** Jan. to Sept. 2,324 Sat. 4.

=000

CORRESPONDENCE.

Rapid Tuunel Work.

. Sir. ~In the November number of the Review you cited *“ Rapid Tunne®
Work 7, done by the East River Gas Ca., New York,  The conditons were the fullow.
ing :

Best day shift Total week's

Ruck. Heading. Drills. work work
“‘}Slnldl:m' 1015 x 892 fi. Four 313+ 484 feet. 101 feet.
Gneiss : =9o14 cub. feet.

This is undoubtedly very rapid work, but let us compare it with another one ex-
cented by the Mine Engincering Firm, Rud. Meyer in Muhtheim af/R Germany, for
the ¢ First Transilvania Gold Mining Co. ”* in Bojcza Trans.

Drills used were four 33¢ inch Meyers air drills mounted on one Meyess Uni-
versal two colomn deill careiage.

Best month’s

Rack. Heading. length of Tunnel. Time nsed. work
Solid tough. 10.17x9.18 fi, 6.573 feet. 524 days. 439.6 fect,
Trachyte and amygdaloid. .

Average per week ¢ 101. 3 feet = 9476 cubic feet, o 5.18 feet of 1034 x 8§44 feet of
winnel in favor of the latter wotk. 1 do not knaw what the best day’s work was
bt the above figures compare very favorably with the East River Co's work, if it does
not show quicker work, especially if we consider the very stringent mining laws in
-Gegmany and Austria in regard 1o underground works, also the carrying along of 2
water trench 10.6x19.6 inchics. 53,000 lhs. of dynamite wete used, and no accident
occurted.

Since the finishing of this tunncl two years ago the tirm has driven several other
long drifts with its still furthes improved air deill and compressor, and has beaten the
above mentioned work, but these can not be compareail here <o well side by side with
the East River Gas Co’s wark, as the drifis were emaller.  The German niining laws
do not permit the blasting down of the whole face ofthe tunncl, or dsift breast, nor the
drilling of such deep holes as used in this countsy for this Kind of work, which tends
10 2 comiderable saving of time and a greater cfticiency of the blasts, besides the
narrower space of the driftc or levels does not permit the erew 10 move as cacily about
in carrying off the loose rock,

F. HILLE, M. E. and Ch,

PORT \rThUE, 2nd Jan. 1893,

Complimentary.

Sir Although nat enjoying a personal acquaintance with you, but being a mem-
brze with you of the Mining Socicty of Nova Scotia, T cannot refrain from capressing
10 you herewith the great sutisfaction it is to me, and 1 think to all nembers of our
watthy Society, to frel and to know that enr official cxpounder, the CANADIAN MINING
REevIEW, is cver ready and alert 1o place before the reading pualdic a trathful state-
ment of facts and sulid intelligent information regarding, projects liable to mislead any
onc who may be or i< likely to become interested in the mining industry of the Do-
minilclm ‘9( Canada, especially the Lower Provinees, which are of so great impostance
to ali of us.

The fact of so much misrcpresentation in the past by specalative individuals and
irresponsible companices is anc of the greatest drawhacks to-day from the progress and
Jdevclopment of our mining industry.

My expressions herein stated were drawn forth, particulacly at this time, by read-
ing the leading article in the Decenber ivue of *TuE MINING RevIEw™ and the
comipany’s prospectus to which it refers.

Personally my intereis are with gold mining but trath is unchangeable with all
matters.

Yours, ctc.,

BosToN, ath Jan., 1503. C. FRED. HOWE.

<
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COMPANIES.

Ontario Peat Fuel Co,, Ltd.—The annual general meeting of shareholders of
this company is called for 3oth January, but as the directors are desirous of submit-
ting plans and specifications of the proposed changes to be made in buildings, machin-
ery, etc., for the production of moss-litter, it is likely an adjournment will be made
until 21st February. '

Tulameen Mining Co.—This is a new company with an authorized capital of
$30,000, formed to operate hydraulic mining in British Columbia. The promoters
are Wm. Hogg, Vancouver, W. B. Stephens, Montreal, A. Fleck, C. Berkley
Powell and W. Harris, C. E., Ottawa.

Bellingham Bay Hydraulic Mining Co.—Formed under the Foreign Com-
panies Act, B. C., with head office at Fairhaven, Whatcom Co., Wash., to conduct
mining operations in British Columbia.

Slocan Surprise Co., Ltd.—Registered 27th December, 1894, under the Foreign
Companies Act, B. C., with an authorized capital of $225,000, and head quarters in
Chicago ; to mine and smelt ores i the Province of British Columbia.

Hall Mines, Ltd. —The second annual meeting of shareholders of this company
was held at the offices of the company in London, E.C., on 19th ulto. We quote the
following from the report to the shareholders, *‘As soon as the purchase of the property
was completed the first matter the Board took into consideration was the advisability
of sending an expert out to the mines to report upon the whole property and to advise
the Board as to the best method of opening up and working the same.”  Accordingly
Mr. Charles Harvey, the company’s consulting engineer examined the mine in Sep-
tember and on his report the directors decided to adopt a policy of simply prospecting
before going to any great expense for machinery and laying down of tramway. Mr.
J. J. Jordan was appointed mine manager. The following machinery was put in :—
Portable engine and boiler, compressor, diamond drill, crusher, sorting table and
*“in view of the necessity of a tramway from the mine to the proposed site for con-
centrating works, the directors introduced a bill into the Provincial House of Assembly
at Victoria for the necessary powers to expropriate land for this purpose, and this bill
has been passed. Your chairman inspected the company’s property during his recent
visit to British Columbia has reported that the favorable impressions previously formed
by him from what he had heard and read about this mine were fully confirmed by his own
observations which have convinced him that the Hall mines enterprise is a thoroughly
bona fide undertaking and gives encouraging prospects of profitable results.” The ex-
penditure at the mine was £11,971 3s.4d ; and in London, £4,223 5s.5d. ; the total out-
lay for the year amounting to £25.456 14s. 11d. On the other side of the balance sheet
we find :—Ore sales realized £5,360 14s. 2d. ; value of ore on dump at formation of
company still unrealized, £7,345 16s. ; tools and stores in hand, £1,337 18s. etc.,

leaving a balance in excess of expenditure over income to date, against which there is .

a stock of ore in dump at the mines awaiting treatment £11,402 0s. 9d.

General Mining Association, Ltd.—We are officially advised" that the coal
disposals of this company for the year 1894 were : 211,000 tous rourds ; 12,000 tons ;
or a total sale of 223,000 tons.

Thompson River Hydraulic Mining Co., Ltd.—During the year this com-
pany acquired their leases on Tranquille river, about 12 miles from Kamloops ; built a
dam, flume and ditches, and put in a plant capable of moving 2,000 yards per day.
Owing to early frost only a partial clean up was obtained, but the company succeeded
in proving a portion of their ground, being 40 feet abuve the water level, which gave
about 50 cents per yard. Work will be resumed in March.

The Lillooet (Cariboo) Gold Mine, Ltd., has been registered with a capital
of £40,000 in shares of £1. Directors: F. S. Barnard, M.P., Victoria, K.C.; A. E.
McPhillips, Victoria ; C. T. Dunvar, Lillooet, B.C.; Reginald Northall Lawrie,
London, Eng, ; Robert Horne-Payne, London, Eng. Head office: 54 Old Broad
street, London, E.C. Has been formed to acquire and develop gold claims in British
Columbia, and in particular certain hydraulic claims at and about the village of Lil-
looet, Fraser river, and known as the Irving, Jensen and Macdonald & Hurley, Rob-
son and Welton claims. The lands are held under Provincial Government leases and
comprise altogether about 480 acres The Macdonald & Hurley claim has been worked
since 1890, and with only 200 miner’s inches of water, very limited means, and prim-
itive methods of development, such results as the following being obtained : *‘ Mr,
A. . Smith, M.P.P., certifies that he bought gold from the claim as follows :—From
1890 to 1892, value $4,179; in 1893, value $1,500. Mr. C. A. Phair, (Government
Mining Recorder), certifies that he bought gold from the claim between 1890 and
1893, value $725. Mr. A. Macdonald certifies that he sold gold from the claims in
1893 in Montreal and Ottawa, value $1,200. Mr. Angus Beaton, who managed the
work on the adjoining claim, certifies that with six months’ work and 200 miner’s
inches of water, it yielded $6,700 in 1893. The other claims have been worked by
Chinamen, who claim to have averaged $4 to $5 per day, but no absolute record of
these results is obtainable. A thorough examination and careful prospecting of the
claims are recommended before shareholders are committed to a heavy outlay upon
works.

The Golden Lode Mining Co., Ltd.—-The officers of this Nova Scotia Gold
Company are: H. H. Bell; President : A. M. Jack, Sec.-Treas.; F. S. Andrews, J.
T. Burgess and A. A. llayward, Managing Director.

New Glasgow Iron, Coal and Ry. Co., Ltd.—Official returns furnished the
REVIEW show the furnace record for the year ended 31st December to have been:—
Total pig iron made, 28,1424338 tons of a value at furnace of $295,500.90; ore
charged, 60,817 tons of a value of $121,634 ; fuel charged, 42,378 tons of a value of
$104,516 : flux charged, 22,928 tons of a value of $22,928. 450 persons employed.

Cariboo Hydraulic Mining Co., Ltd.—At this company’s property or the
South Fork of the Quesnelle river, B.C., eight miles of ditch have been constructed ;.
capacity, 3,000 miners’ inches ; nine miles more to build to complete system. Plant
partly installed as follows :—2,000 feet of 22 inch and 18 inch pipe; two hydraulic
giants, having 7 inch nozzles, under 300 ft. head ; sluices, distributors, etc., in place.
One preliminary washing made in early spring, using water for only 47 hours, but
mining work only begun. $5,161.85 in gold dust was recovered during the progress
of the work. From 50 to 250 persons employed last year.

Horsefly Hydraulic Mining Co., Ltd.—On this company’s ‘claims on the
Horsefly river, Cariboo district, B.C., water system has been completed, consisting
of 11 miles of ditching and 1) miles 30 inch steel pipe, with diversion dam, gates
flumes and pooling reservoirs complete. Capacity, 1800 miners’ inches. Portions of
plant installed consist of 2,000 ft. 22 inch and 18 inch pipe ; two hydraulic giants
with 7 inch nozzles, sluices, elc., in place. Water was used on claim 17 days with
incomplete supply, for purpose of opening pit and in preparation fur work to begin
next season. $13,674.61 in gold dust was recovered during the progress of the work,.

Slough Creek Mining Co.—On this claim on Slough Creek, Cariboo district,
B.C., the work of development was begun by drilling prospect shafts with a Chapman
hydraulic jetting machine across the valley for the purpose of determining the location
of the old channel. By this means a cross section of the valley from surface to bedrock
has been secured. The old channel was located at a depth of 245 feet, and a working
shaft is now Leing sunk. A drain tunnel has also been constructed 2,150 fi. long.
Machinery sufficient to complete the work of development is now ez route, aggregating
over 20 tons.  An average of sixteen persons were employed in 1894 and this number
will be increased during 1895 as required.

Tennycape Manganese Mining Co., Ltd.—Owing to the depression in busi-
ness the shipments of manganese during the past season have been very small,
amounting to about 100 short tons. A great deal of development work was done on
the property, and the outlook for ore and market is reported to be encouraging.

Dominion Coal Co. Ltd.—H. M. Whitney, Pres., F. S. Pearson, Consulting
Engineer and J. S. McLennan, Treasurer, have just returned to Beston from one of
their periodic tours of inspection in Cape Breton. The recent visit has been one of
unusual interest as whilst here the directors in company with D. McKeen, M. P. their
resident manager and the chief officials were able to run the first train over their new
line to historic Louisburg, and also to open their fine suit of general offices just
erected at Glace Bay. The past season’s work was reviewed and pronounced on the
whole satisfactory and extensive plans made for construction on surface and develop-
ment in the mines with a view to raising 1,500,000 tons next season. The surface works
include new boiler ranges at Reserve, Stirling, International and Gowrie. New bu k-
heads at Dominion No 1, Hub and and Reserve. Extensions of the endless haulage
system at Reserve, Gowrie, International, Stirling and Caledonia and other general
works of less magnitude. Mr. H. F. Donkin, C. E. will superintend the surface con-
struction works and in the absence of Mr. McKeen (who has gone south for a
three months trip for the benefit of his health) the assistant nanager Mr. W. Blake-
more, M. E. bas been intrusted with the general charge of the mines, etc. as Mr.

McKeen’s deputy. We trust the latter gentleman will return with his health fuily
restored.

International Asbestos Mining and Manufacturing Co., Ltd.—The fol-
lowing circular has been issued by this Company : —*‘ You are hereby notified that the
subscriber, Receiver of the International Asbestos Mining and Manufacturing Com-
pany, has received an offer from John L. Armitage of three thousand dollars and a
waiver of a claim which said John L. Armitage has or claims to have against the said
International Asbestos Mining and Manufacturing Company for fifteen thousand dol-
lars for all the factory plant and machinery at Newark, New Jersey, and the Asbestos
mine in Canada, and that the subscriber, as Receiver, will report said offer to the
Court of Chancery at the Chancery Chambers, in the City of Newark, on Tuesday,
the 22ad day of January, eighteen hundred and ninety-five, at ten o’clock in the morn-
ing of that day, and recommend to the Chancellor at that time the acceptance of said
offer of said Armitage, and ask for direction to convey the property to him. If you
desire to object to the confirmation of a sale to said Armitage, you are requested to
attend at the time and place above mentioned.”

.

The Cariboo and Kootenay Prospecting and Mining Co., Ltd.—Devel-
opment on the ten silver claims owned by this Company and located in the Lardeau
district, B.C., is to be proceeded with this season. So far the operations of the com-
pany have been confined to a placer claim on Lardeau Creek. The creek isto be
dammed and a large flume put in.

Silver Wolverine, Ltd. —This English syndicate, owning property in the Port
Arthur district, Ont., and now in liquidation, will pay a supplemental dividend at an
early date, and creditors who have not yet proved their claims are requested to do so
before 2nd March next by communicating with Mr. C. J. Stewart, 33 Carey street,
Lincoln’s Inn, London, W. C. The liabilities are 4772 and the assets available for
dividend £14.

The Natural Gas and Oil Company of Ontario, Ltd., is applying for
Ontario charter for the purpose of acquiring in the County of Essex lands or interests
therein in which to sink wells for natural gas, oil and other minerals. Head office,
Walkerville. Authorized capital, $500,000, in shares of $50. Directors: Hiram
Walker, Detroit ; S. A. King, King»ville, Ont. ; Thos. Reid, Walkerville, Ont. ; C.
M. Walker, Walkerville, Ont., and Hiram A. Walker, of Walkerville.

‘

Lake Girard Mica Mining System.— Our correspondent writes : This Com-
pany’s Phosphate King mine, in the Township of Templeton, is being developed with
remarkable success. Sriginally opened for mica, from which a fair quantity of mer-
chantable sizes have been obtained, operations have uncovered one of the largest
badies of high grade apatite found in the history of Canadian phosphate mining. The
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main shaft is now 70 feet deep aml <hows in the bottom a mass 10 feet in widih, 45
feet in lengeh, and stifl continuing withont any sign of exhaustion or pinching with the
walls,  Fhe mineral is all high geade, of pink and dark green eplors, and so far but
linle bupurity is ascociated with the deposit. Twenty.one persons are employed.
About 1,200 tans have been mined since the 18t of Jannary, and contracts for its sale
have been made, we understand, with Me. 1. 8. Iligginson of Buckingham. A haist-
ing andd drilling plant is to be put in the spring,

The Taylor Hydraulic Air Compressing Co., Ltd., has been incorporated
under Dowminion charter with a total capital stock of $500,000, head-quarters at the
city of Montreal s 1o acquire the invention patented under the Canadian letters patent
of invention N 46,092 and to mannfacture and sell the same,  The applicants for
incorporation are :—Charles Havelock Tavlor, anining engineer 3 Henry Millen, gen.
tHeman s Walter Tylee Ross, real estate agent 3 Juseph Rowet Fair, accountant 3
Ruderuh Lavingstune Muschison, advocate : Robert William Sutherland, accauntant 3
and Haooper Mallet, clerk, all of the city of Montreal s and William Heber Camphelt,
of Belleville, barrister 3 James Gerald Fitzgibbon, of Norwoaod, hanker, and Duncan
Turner Ritehie, of Relvinside, Glasgow, Scotland, gentleman,

Quebec Mining Association Smoking Concert.

Instead of the annual dinner which hitherto has been a feature of the annual
gatherings of this bady, a smoking concert was substituted this year, which proved a
thoroughly enpayable and successful aftair.  The event took jdace in the New Club
Room, Windwr Hotel, on Thuraday evening the toth inst.  There was a large attend:
ance. Mi. George E. Drummond, of the Canada Iron Furnace Co., presided. A
feature of the evenmng was the capital selections of the McGill Banjo and Glee Club,
which were heantily applauded, angd the unigue entertainment provided by My, George
R. Smith (Bell’s Asbestos Co.), in his character sketeh, ** Why me we bere? “—a
humorons satite on the proceedings of scientific societies, which completely convulsed
the audience. My, Heney, the reader of the McGill Glee Club, grovided a good deal
of fun by his excellent sketches of the French Canadian Aabitans,  Other features of
an admirable progranme were the imusical selections of Messts. Haveock, Ingall and
F. Citkel, and the ** Personal Reminiscences” of Mr. S, P. Franchot and Mr.
Woltmann of New York,  Shortly betore widnight the company adjourned to the
].:.I(“cs. Ordinary, where an excellent supper and a few teasts concluded the enter-
tainment,

A Monster Wrought Steel Colliery Winding Drum.

A new conical wrought steel winding deam has just been completed by the well
known English firm of engineers Mesars, 11, Daglish & Co., of St Helens,” Itis 33
feet on its manimtun diameter and 18 feet on its minimum, 6 feet wide on the mani.
mum diameter, and 135 feet 9 inches wile over the sides.  “The drum is bailt on thice
cast iron hosses, o feet indiameter, made in halves, with planed points and secured
by strong bolts, each boss being bored 1o 2t in, diameter and secured to the crank-
shaft by four keys, The centre boss is fitted with cight pairs of arms made of flat
steel hars, S in, by 122 in. in section and fitted into suitable Jocesses prepared on the
boss and halted thivreto 3 the bars are alwo bolted to a ring of plates at the wasimum
diamcter, 16 in. by 13 in., and secured 1o the periphery plates by doubleangles.  The
outer busses are tittnd with dises of steel plates, 8 ft. in diameter, forming the sides
of the drum, strengthened with suitable angle rings.  The skeleton frame of the drum
is formed of 16 main frames made of steel bars of T section, 6 in. by § in. by !4 in.,
with diagonal lraces of similar section and strong guset plates at the intersections.
There are alvo 16 intermediate frames made of steel hars of T section, § in. by 4 in.
by 22 in., and strengihened ina similar manner to the main Grames,  Additional lars
of angle steed, 3 in. by 3 in. by 34 in., are fitted between the main and intermediate
frames and on these, mveted 10 each at every intersection, s built a scroll of grooved
steel of special section 1o receive the tope, 2 in. in diameter.  Between the coils of
the scroll is nveted on each franie a cast steel distance pivce <o as to form a continuous
support to the scroll from the winimum to the masinn  diameter.  The outer peri-
phery of the deumas plated with steel plates, 34 in. tiuch. siveted to the main anl
intermediate frames, with side flanges formed of angle steel, §in. by g in. by 22 in,,
and in the centre agroove of chunnel steed, 12in, by 3% in. by 4 in. is siveted to
receive the brake Bocks,  The whole of the frames and side discs are secured to the
side bosses by turned bots and berween the bosses are cight pairs of cast iron quill
stays, with cight through bolts, 2in. in diameter, tightening the whole structure fiemly
together.  The engines have 45 in. eyhinders by 7 fi. stroke, the load, we understand,
being 4 tons of net coad and the depnis of pit 763 yards.

JEFFREY STEEL CABLE CONVEYORS, S0 i

For Handling Coatl, Ores, Chemicals, Refuse, Etc.
Alse Manufacture

GHAIN
ELEVATORS

AND

CONVEYORS

SEND FOR CATALOGU

The JEFFREY MFG. COMPANY, Columbus, 0.

Alen, 163 WASHINGTON STREET, NEW YORK.

JOHN B. HOBSON, L. R. WARNER, Jr.
Mining Engineer and Metallurgist. Hydraulic and Mining Engineer.

HOBSON & WARNER
MININGC ENCINEERS
Quesnelle Forks, - - -~ British Columbia.

The Squipment and Opening of Deep QGrave! Drift, Hydraulic and Geld
Quartz Mines a Specialty.

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

REPKESENTED AT VANCOUVER BY

J. M. BROWNING
Corner Graniiie and George Streets, Vancouver, Sritish Celumbia,

A

J. K. CHEWETT, B.A.Sc.

Hon. Graduate in Applied Science Torento University, ¢
Assoc. Mem. Can. Soc. C.&.

Reports on Mineral Lunds, Treatment of Ores, Motallurgienl Procesaes, nand
Muken Ansnyn and Analyses.

83 YORK STRERT, ROSSIN BLOCK, TORONTO.

SALE OF MINING LANDS.

i

IN THE HIGH COURT OF JUSTICE,
(Queen’s Bench Division.)

In the Matter of the Winding Up et and Amendments therelo ; and
in the Matter of the Austin Mining Company (Limited).

SE;\LEI) TENDERS addressed to Peter Larmonth, Liquidator of

the Austin Mining Company, Ottawa, Ontario, will be received
up to two oclock in the afternoon, on Monday, the Eleventh day of
February, A.I)., 1893, for the purch .se of mining locations A, B and C,
on the north side of Echo Lake, in the Garden River Indian Reserve, as
laid down on a plan thereof dated September 3rd, 1874, fyled in the
Indian Branch of the Department of the Interior at Ottawa, containing
six hundred acres more or less.

‘There are said to be valuable mines of copper on this property.

‘This property will be sold subject to the standing conditions of sale
of this Court, and the highest or any tender will not be necessarily
accepted. '

For further particulars, apply to Peter Larmonth; Messts. Mac-
Craken, Henderson & McRay, Barristers; and Messes. Gormully &
Orde, Barristers, Ottawa.,

Dated the ninth day of January, .*\.D.,.1893. '

(Sgd)  R. B. MATHESON,

Master at Ottawa.

TSy,



Obtaining Covernment Drill to Explore Mines

‘ or Mineral Lands.

Owners or lessees of mines or mineral lands
in Ontario may procure the use of a Government
Diamond Drill, subject to the provisions of the
Rules and Regulations relating thereto, upon
giving a bond for payment to the Treasurer of
the Province, of costs and charges for (1) freight
to location, (2) working expenses of drill, includ-
ing labor, fuel and water, (3) loss or breakage of
bits, core lifters and core shells, (4) wear or loss
of diamonds, (5) other repairs of breakages and
wear and tear of machinery at a rate per month
to be estimated, and (6) an additional charge of
$50 per month after the mine or land has been
shown, through use of the drill, to be a valuable
mineral property.

Of the aggregate of costs and charges above
enumerated, excepting the sixth item, forty per
cent. will be borne by the Bureau of Mines in
1894, thirty-five per cent. in 189s, thirty per
-cent. in 1896, and twenty-five per cent. in each
year thereafter until the end of 1goo. All
accounts payable monthly.

For Rules and Regulations- iz exfenso govern-
g the use by companies and mine owners of
Diamond Drills, or other information referring
to their employment, application may be made
to ARCHIBALD BLUE, Director of the Bureau of
Mines, Toronto.

A. 8. HARDY,

Commissioner of Crown Lands.

Toronto, October 17, 1894.

W. PELLEW-HARVEY, F.C.S.
Mining, Analytical & Assay Work undertaken

Information concerning the Mining Industry
and Mines of British Columbia given.

ASSAY AND NINING OFFICES: VANCOUVER, B.C.

COPPER ORE!!! .
Wanted at Good Shipping Points

Write with copy of analysis and state what
quantities you can deliver this season.

—

ALFRED BOYD,
WELLINGTON ST. EAST, TORONTO.

The CANADIAN MINERAL WOOL CO. Ltd.

122 BAY STREET, TORONTO

Pipe and Boiler
COVERINGS.

LAMKIN PATENT

STEAM

MINING LAWS OF ONTARIO.

ANV person may explore Crown Lands for minerals,

Mining lands may be taken up as surveyed loca
tions or staked claims.

Locations range from 40 to 320 acres.

Claims range from 10 to 20 acres on vein or lode.

Locations may be acquired in fee or under leasehold.

Price of locations north of French River, $2 to $ 3 per
acre, and south of it, $2 to $1.50, according to distance
from railway.

Rent of locations first year 6oc. to $1 per acre, and
subsequent years I§C. to 25c. per acre.

Rent of claims, %l per acre each year.

Claims must be worked continuously.

Royalty on ores specified in the Act, 2 per cent. of
value at pit’s mouth less cost of labor and explosives.

Royalty not charged until seven years from date of
patent or lease, nor (as provided in s. 4 (3) of the Mines’
Act, 1892), until fifteen years in the case of an original
discovery of ore or mineral.

Original discoverer of ore or mineral on claim entitled
to stake out a second claim.

Crown Lands sold under provisions of mining laws in
force prior to 4th May, 1891, exempt from royalty.

Copies of the Mines Act, 1892, Amendment Act, 1894,
may be had on application to

ARCHIBALD BLUE,

HOW IS THIS?

Something unique even in these days of mammoth
premium offers, is the latest effort of Stafford’s Magazine,
a New York monthly of home and general reading.

The proposition is to send the Magazine one year for
one dollar, the regular subscriptiou price, and in addition
to send each subscriber fifty-two complete novels during
the twelve months ; one each week. :

Think of it.  You receive a new and complete novel,
by mail, post paid, every week for fifty-two weeks, and
in addition you get the magazine once a month for twelve
months, all for one dollar. It is an offer which the pub-
lishers can only afford to make in the confident expecta-
tion of getting a hundred thousand new subscribers,
Among the authors in the coming series are, Wilkie'
Collins, Walter Besant, Mrs. Oliphant, Mary Cecil Hay.
Florence Marryat, Anthony Trollope, A. Conan Doyle,
Miss Brad on, Captain Marryatt, Miss’ Thackery and
Jules Verne. If you wish to take advantage of this un-
usual opportunity, send one dollar for Stafford’s Magazine,
one year. Your first copy of the magazine, and your
nrst number of the fifty-two novels (one each week) which
vyou are to receive during the year will be sent you by re
turn mail.  Remit by P. O. Order, registered letter or
express.

Address :

STAFFORD PUBLISHING CO.
Publishers of

STAFFORD’S MAGAZINE,
P. O. Box 2264.

- New York, N.Y.*

Director Burean of Mines. Plea mention this paper.

ToroNTO, May 25th, 1894.

-

THE WEBSTER VAGUUM FEED WATER HEATER AND PURIFIER
Aggregate Sales 400,000 HORSE POWER Cuaranteed

We guarantee this Heater to give better results than any heater in the market, and will
furnish the same subject to 30 days’ trial.

IN STOCK—Heaters from 10 h.p. to 400 h.p. inclusive, in stock for prompt shipment.

EZ" SEND FOR ILLUSTRATED CATALOGUE.“§}

WEBSTER OIL EXTRACTOR AND LIVE STEAM SEPARATOR

— MANUFACTURED BY —
“RELIANCE WORKS,”

DARLING BROTHERS, “REJANCE w
CHEMICAL AND ASSAY APPARATUS —&—

Y

AGENTS FOR THE DOMINION FOR THE

MORGAN CRUCIBLE CO., BATTERSEA, ENG.

\“tr:nseﬂ

AND FOR THE

ANALYTICAL and ASSAY BALANCES and WEIGHTS of | moum.
BECKERS SONS, ROTTERDAM.

Baker & Adamson’s C. P. Acids and Chemicals, Brown’s Portable Assay F urnace,
Hoskin’s Gasoline Blowpipes and Furnaces, Dangler Laboratory
Lamp, Microscopes of E. Leitz, Wetzlar, Kavalier’s Bohem-
ian Glassware ; Royal Berlin and Meissen Porcelain
Platinum wire, Foil, Crucibles and Dishes,
Swedish and Rhenish Filter Paper.

LYMAN, SONS & CO.

380, 382, 384, and 386 St. Paul Street, MONTREA




IN PREPARATION. TO BE ISSUED IN JANUARY, 1895.

... oth ANNUAL NUMBER . ..

L X2 X2 3

FIFTH YEAR. Miﬂiﬂg, EngineePiﬂg :
% [ron and Steel Trades

FOR 1805 companies Manual . .

EDITED AND PUBLISHED BY

B. T. A. BELL, Editor of the Canadian Mining Review,

Secretary General Mining Association of the Province of Quebec, Honorary Secretary the Mining Society of Nova Scotia,.

Secretary Ontario Mining Institute.

This, the Fifth Edition of the Manual, will contain a careful
digest of information, compiled up to date, respecting the history,
organization and operations of all Canadian Mining and Quarry-
ing Companies, Blast Furnaces, Rolling Mills, Iron and Steel
‘Works, also of all the Rod Mills, Wire Mills, Cut Nail and Horse
Nail Works, Car Axle Works, Car Wheel ‘Works, Car Builders,
Locomotive Works, Cast and Wrot Iron Pipe Works and Bridge
Engineering Establishments.

o

In one Volume—600 Pages ; Cloth; Royal Octavo.

PRICE: FOUR DOLLARS PER COPY.

T



PROVINCE OF NOVA SCOTIA.
Lieases for Mines of Gold, Silver, Coal, Iron, Copper, Lead, Tin

—AND——

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1892, of Mines and Minerals, Licenses
-are issued for prospecting Gold and Silver for a term of twelve months, Mines of
‘Gold and Silver are laid off in areas of 150 by 250 feet, any number of which up to one
‘bundred can be included in one License, provided that the length of the block does
ot exceed twice its width.  The cost is 50 cents per area. Leases of any number of
-areas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if ot worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent. om smelted Gold
valued at $19 an ounce, and on smelted gold valued at $18 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 2.m. to 4 p.m., except Saturday,

"when the hours are from 10 to 1. Licenses are issued in the order of applicatiom

according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, apd this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application at
the Department for his ground. .

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
aminerals other than Gold and Silver, out of which areas can be selected for mining
under lease.  These leases are for four renewable terms of twenty years each. The
<cost for the firsi year is fifty dollars, and an annual rental of thirty dollars secures
-each lease from liability to forfeiture for non-working.

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

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

GOLD AND SILVER.

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

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

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

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

THE Hon. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX. NOVA SCOTIA.



School of Practical Science.

TORONTO, CANADX.

THE DEPARTMENTS OF INSTRUGCTION ARE., ..

™~

1 Civil Engineering (including Sanitary Engmeermg)

2 Mining Engineering .

3 Mechanical and Eleotrical Engineering.

4 Architecture . . . . .

5 Analytical and Applied Chemistry.

The regular course for the Diploma of the Schiool, in each of the above departments, is three years in duration.
A Post-Graduate Course has been established, consisting almost entirely of laboratory work, which leads to the degree of:
B.A. Sc. in Toronto—Special Students are received in all Departments.
The Session continues from October 1st to May 1st. -

SUMMER SCHOOLS FOR PROSPECTORS AND MINERS

And others interested in Mining, have been established at Sudbury and Rat Portage, a.nd a
‘Winter School of a similar character, but covermg a more extended course, will commence
in the SCHOOL OF PRACTICAL SCIENCE, TORONTO, on JANUARY S8th.

Properly equipped ASSAYING, ENGINEERING AND CHEMICAL LABORATORIES are provided.
for the use of students of the various departments, and the museum contains collections.
illustrating MINERALOGY, LITHOLOGY, METALLURGY AND PALZONTOLOGY.

For further information regarding the regular Courses and the Prospectus of the Winter School for Prospectors,

APPLY TO THE SECRETARY,

L. B. STEWART, D.L.S.

SCHOOL OF PRACTICAL SCIENCE, TORONTO.
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FOR
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SOLE OANADIAN AGENTS for the

,OEL,EBRATEP o OELEBRA‘I’ED T
MILLER &-HARRIS-MILLER - “ BL EICHE RT’
~ CABLEWAYS. " TRAMWAYS.
. Miso -Ropes forHoisting, ‘Mining,’ tfevahfs‘, Ship's Ilcgging and Guys, Etc., Etc. * Send for Cataloue and Estimates to P.0. Box 1942 |

' MONARCH ECONOMIC BOILERS -
: . REQUIRE NO BRIGKWORK

And are guaranteed to save 10 per cent. in fuel over any
brickset boiler; in some cases the savmg
has been as hxgh as 30 per cent.

We also build Lancashxre and the ordma.ry Bnckset
Bo;lers, or any other usual type .

ROBB ENGINEERlNG COMPANY LTD. X AMHERST NOVA SCOTIA. ‘;'

Domlmon Coal Company lelted

Owners pf the Vlctona., In‘berna.tlonal, Caledonia Reserve, Gowne, thtle
Gla.ce Ba.y, Bndgeport a.nd Gardner Colhenes .
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OF FERS FOR: SALE———-—-——-—

STEAM GAS and BOMESTIB COALS of HIGHEST UUALI.TY

v Carefuny prepared for Market by xmproved apphances, exther F.O.B. or Delxvered

It is also pr’eparad to enter mto Contracts ‘with Consumers covermg a term of

yea.rs !ta fa.cilmea for supplymg Bunker Coals with promptness is unequa.lled
| —-—-—-APPL!CATION FOR pmcas,ss‘rcr, TO BE MADE TO— .
.I S McLENNAN Treasurer, 95 Mﬂk St., BOSTON, MASS.
- navm M;KEEN 'Resident Manager, - M ‘R. MORROW
s G!ace Bay, Cape'Breton.” . 50 Bedford Row,* Haﬁfax

'KINGMAN BRQ‘WN & CO.; Custom House Square, MontreaL |
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