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THE CANADIAN RAND DRILL COMPANY

SHERBROOKE QUE_, CANADA.

Organized Rock Working

" to Produce and Machinery than has

now Produces ever been

Better Made in Canada. _

DUPLEX 14 x 2z STEAM AIR COMPRESSOR.
WITH POSITIVE MOTION AIR VALVES. The fourth Machine of this size made by us

ROCK DRILLS ™, me
s ATR COMPRESSORS,
otone Channelling Machines, Coal Mining Nachines

AND COMPLETE PLANTS OF MININC, TUNNELLING AND QUARRYING MACHINERY.
WRITE TO

INGERSOLL ROCK DRILL CO.

203 ST. JAMES STREET, MONTREAL.

Y

BACON'S RE‘V‘ERSIBLE AND FRICTION )
Hoisting Engines

For Mines, Ineclines or Quarries, and every possible duty.
Double or Slngle Drums.

~ Complete Hoisting and Mining Plants

within the past year.

A SEECOLALTY.

5 COPELAND & BACON,
>~ 83 Liberty Street, New York.
JENCKES MACHINE CO., o

Sherbrooke, Que., Manu(acturers for the Dominion of Canada.

_"'amrgnces—G H. Nicholls & Co., Capelton ; Bells Asbestos Co., Thetford Mines; American Asbestos ‘Co., ‘Black Lake ; United Asbestos Co., Black Lake;
~Dominion Phosphate Co., Montreal.
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Hanmiztox Ac: UKRAL WORKS,
L. D. Sawyer & Co.,
Hamilton.
Penberthy Injector Co.

GeENTLEMEN,—With reference to your letter of the 7th. We
have used your Inlector, size 5, on our tractions, and consider that
they cannot be excelled. They are just the thing for tractions, as
they are automatic without question.

Yours truly,
L. D. SAWYER & CO.

C. N. Norsworrny & Co,
Manuactu ers of Boilers, Eng'nes and Saw Mills.
St. Thomas, Ont.
Penberthy Injector Co.

GeNTs,—We have been using the Penberthy Injector for the past
two years, and are perfectly satistied with it. Wehave been handling
Inspirators and Injectors ever since they have been in the market,
and have tried about every new style offered, and without condemn-
ing any, we find yours giving satisfaction to each and every cus-
tomer. We now use only the Penberthy., We remain,

Yours respectfully

C. NOKSWORTHY & CO.

Essex CExTrE ManuractUring Co., LimiTeD,
Machine Shop, Foundry. Stationary,
Portable and Traction Engines.
Penberthy Injector Co.
GeNTLEMEN,—Having tried several kinds of Injectors, we cheer-
fully recommend yours to be the best we know of.
ESSEX CENTRE MANUFACTURING CO.,
J. P. Duke.

*\ DO
The Pe

1}58,000 STEAM USERS in the UNITED STATES

NOT EXPERIMENT!
nberthy Automatie Injector

HAS BEEN TRIED BY

and CANADA,

And if a few Reliable Opinions will convince you,
we give them kelow.

WHAT THE CANADIANS SAY:

The WaTeroUs Exacine Wokks Co., LIMITED,
M=anufacturers and Exporters of Szaw Mill Machirery,
Engines and Wood Workirg Machinery.
. Brantford, Can.
Penberthy Injector Co.

Gunts,—We sell your Injector almost exclusively, although we

keep nearly all other kinds in stock. It gives almost universal satis-
faction. Yours,

THE WATEROUS ENGINFE WORKS CO.

A. R. WiLLiaMs,
Full Lines of Engines, Boilers. Iron Tools
and Weod Working Machi iery.
. Toro to, Ont-
Penberthy Injector Co.

Drar Sins,—Yours of the €th is at hand. 1 have sold quite a
nllmlxcr of your ln;c«"lors, and have put them on in almost all
(\Y(ilﬂf 3y hCl'.\'ll"C,\._ and i some ins:ﬂncc& (3R] [7“(77'{{1’”(1"}' ser\'ice. flnd
they hive given first-cliss satisfaction.

Yours truly,
A. R. WILLIAMS.

Joux Grives & Co., .
Manufacturers Shipman and Acme Engines.
N Carleton Place, Ont.
Penbertl y Injector Co.
GexTs,—The Penlerthy Iniector is the only kind we have found
to suit cur purpose.  We attach one to each of our four, five and six

horse-power hoilers, znd although too large for colstant use, our
custcmers have never found trouble when Injector was called cn to
take the place of pump. In our small steam lapnches we now have
an Injector on boilers. Before we got yours we dared not put either
Inspirator cr Injector on, as the overflow was so grea§ it made them
very uncomfortable. Ii'¢ have yet to find a custemer who has a
complaint abeut ycur Injector. _Our orders for the coming year will
Ye much in excess of the past.  Draw at sight for last invoice.

Yours respectfully,
JOHN GILLIES & CO.

Tue HAGGERT Lros. MANUFACTURING Co., LIMITED.
Manufacturers ¢f the Cornwall Engine and
Wide-Awake Separator.
) Brampton.
FPenberthy Injector Co.

GENTLEMEN,--We have used, we may say almost exclusively,
your Penberthy Inectors toth on our portable and traction engines
Curing the last two years,  We have not the slightest hesitation in
S g they have given us and our customers so far the very best of

wction. For traction engines the ‘‘ Penterthy ™ is the best
Awutomaric Injector we have ever used.

LN

Yours truly,
HAGGERT BROS. MFG. CO., LiMiTED.
R. HAGGERT, President.

SELLING AGENTS : Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto; I. Matheson
& Co., New Glasgow, N.S.; McKelvy & Birch, Kingston; Nacdorald & Co., Halifax; McKecugh & Trctter, Chatham; Spratt &

PENBERTHY INJEGTOR C0., MANUFACTURERS., WINDSOR, ONT. aacross Letters to Detrait, Michigan.

‘Gray, Victoria, B.C.

Friction Drum Portable Hoisting Englhe.

Lidgerwood Mfg. Co.

96 LIBERTY STREET, NEW YORK.

Pittsburgh ; 610 N. 4th St., St. Louis ; 5 & 7 N, Ist St., Portland, Oregon.

15 N. Tth Street, Philadelphia.

Largest Manufacturers in the United States of Hoisting Machinery ot

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

O

Send for
CATALOGUE.

oo —=

STING ENGINES

FOR MINING PURPOSES A SPECIALTY.

Over 8,500 Engines in Use!

—boublé Cylincer Reversible Mine Engine.

SALES AGENTS : FRASER & CHALNERS, SALT LAKE CITY, UTAH, AND HELENA, :1ONTANA ; HENDRIE & BOLTHOFF MANUFACTURING CO., DENVER, COL
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THE DOMINION WIRE ROPFE - CO,, LTD MONTREAL

mm“m of “I.AING'S " PAm W IXIRE norn. :
i . WHEN NEW

- “Lang’s” Pa.tent

FOR

c La.ng’ ” Patent

FOR

Trénsmission and Co].hery . . Transmission and Colliery

Purposes.

Also l{opes for Holstmg, Mining, 'Elevafori, Slnps nggmg and Guys R | Send for Caalogue o P.0. Box 1942.

‘ THE DOMINION WIRE ROPE CO. LTD., MONTREAL.

EARRIS- un.m IN'OI-I“ OMAT’

Sole Agents for canada. Manufmma by
| 4 LIDGER\VOOD MFG. 00

Purposes

IM VM
\' ‘ ﬁ" calr

(r ’ " -
Tomes  renna = )
3

| | — / — New
Send for Mining Sketch Book. A - ‘4, — York.
mvﬂm ‘ ~‘ /‘--\ /l e ‘
P. 0. BOX 1942, MONTREAL. : ’ = ~ - A

MACDONALD & CO LIMITED

~———MANUFACTURERS AND DEALERS IN———

PUMPING MACHINERY, IRON PIPES, FITTINGS, &c., &c.,
FOR MINERS’ USEK.

Call or Write us for Prices. HATLITFAX K IN.S.

MATHESUN SC | Teuro Foundry and Mashine (o.

ENG ”\{EERS Engineers and Founders,
Enc 'NE?LERS, AND |

\ll,

oumzcaw HINC BOILER MAKERS
| 3 Musy aq CNEWGASGOW
cH

NV

UL\ 20

OUR SPHOCIALTIES

Of every kind, with latest Western

Improvements, - ;
| ROTARY SAW MILLS 7R

In “Latest Styles, A

LP

" ACE
The Bs;f PP
G MININGMACHINEF{Y

g
E
B
:
2
£
F
P

o Iron, Bridges, Btoves,

‘ SHIP, MILL & GENERAL Japes
OASTINGS. ' ‘

G. CLISH, D. McDONALD, S. R. TUPPER,
 Manager. Supt. Secy. and Treas




n ce THE CANADIAN MINING AND MECHANICAL REVIEW.

_ ELECTRIC BLASTING

TIOTOR nr.na':.‘nxo XK. A

FUSES.

Superior to all others.for exf»lodmg any make of dynamite oy blasnnilepowdef Each fuse folded separately and packed in
neat paper toxés of §0 each. All tesied and war me({ Single and double strength, with any length of wires.

“ P UXX.- 'U’P BE.ASTING MAOEXNE.

The strongest and most powerful machine gver made for Electric Blasting, No. 3 fires 30 holes. No. 4 fires 50 holes.
No. 5 fires 100 holes. They are especially ad'\ptq,d for submarine blasting, large railroad quarrying, and mining works.

VIOTOR BLASTING MACOEINE.

No. 1 fires § to 8 holes ; weighs only 15 Ibs. Adapted for prospecting, stamp blasting, well sinking, etc.
Standard Electric Fuse and Blast Testor, Wire Rests; new.design. Leading and Gonnecting Wires.

Manufactured only by JAMES MACBETH & CO

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

e JEFFREY COAL MINING MACHINES

SECTION OF CONVEYOR. OPERATED BY ELECTRICITY AND AIR POWER.

AIN BELTING
Ff‘;:,; ';E;m‘}ozmw "%”#m*“&:&‘“ . Coal Drills, Motor Cars, Etc‘ Hitc.
u;astarers of utes, Tipples, COAL SCREENS

Mines Examined and Estimates Made.
SEND FOR/ CATALOGUE

THE JEFFREY MANFG. COMPANY,

New York Branch, 15 Courtlandt St. COLUMBUS, OHIO. Chicago, Branch, 48 South Canal St.

Robb Engl ing C pany, Agents, Amherst, Nova Scotia.

MINING AND MILL MACHINERY.

Steam Engmes Rock Crushers, Boilers, Derricks, Steam Pumps
| Water Wheels, Brass and Iron Castmgs
of every d;escnptlon

ALEX FLECK, VULCAN IRON WORKS, OTTAWA.

; ' EE AVY m CLOTE BIDDLES oOF ALL DJBBO:EII:E"J.'IONS
. . . ALWAYS IN STOCK

BRASS, IRON AND STERL. FOR MINING FURFOSES. {

f“" THE MAJOR MANFG. CO.

238 & 25 COTE STREET, MONTREAT.
Send Specéfications arnd get Quotations.

VAN DUZEN'S STEAM JET PUMP.
From 5 to 40 Dollars Each.
SAVES YOU BUYING A $500.00 PUMP.
For the followin f uses:

For pumping cold water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanncries, mines,
quarries, irrigating, draining, etc.

Send for Catalogne and Prico List GARTH & CO0., MONTREAL. ¥

CARRIER, LAINE & CO.,
FOUNDERS, MACHINISTS AND BOILER MAKERS,

LEVIS, QU E.

Engmea, Boxlers, Steamn Pumps, Hoxstmg Gear and all Machinery 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.




THE CANADIAN, MINING AND MECHANICAL. REVIEW. g 111

- e - - -

o

i

THOMSON-HOUSTON
ELECTRIC ROCK DRILLS

Are Efficient, Safe, Economical, Powérful. No more steam
or air piping. No more valves and joints to leak ;
great saving of ‘power. The Drill Dynamo’
can also operate

ELECTRIC LIGHTS, MOTORS, PUMPS, TRAM-
WAYS, VENTILATORS, HOISTS.

SOLE CANADIAN AGENTS:

Tne TORONTO GONSTRUGTION ano ELEGTRIGAL SUPPLY Co.

XXX I

€3 to 60 FRONT ST. WEST., TORONTO.

Electric Supkplies of Eyery Description carried in Stock.

JOHN BERTRAM & SONS,

Canada Tool Works, - - - DUNDAS, ONT.

Machinists Tools and Wood-Working Machinery.

Lathes,
Planers,
Drills,
Milling

Machines,
Punches,

Shears,
Bolt Cutters,

Slotting
Machines,
Matchers,
Moulders,
Tenoners,
Band Saws,
Morticers,
Saw Benches.

. 88 and 40-inch Gap Lathem

Tooomotive and Car Machinery, Special Mahinory—Prioe List and Photogeaphs on Applicaton.
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E. LEONA.RD 8: SONS, London, Ontano.

LEONARD LEONARD
Ball Automatic and Com- :- = TANGYE and LEONARD

pound Engines ' Engines.
Standard Stal:lonary
Tor Electrical Plants and o Steel Boilers with one
Street Railway Service. ; , 7/ * Sheet on Bottom.

4 to 150 HORSE POWER
HOISTING ENGINES.

' STANDARD HEATERS,

AGENCIES AND STOCKS KEPT
MONTREAL AND ST. JOHN, ILB.

STEAM PUMPS, .

SEND FOR PRINTED MATTER.

OTTAWA BOILER WORKS.
W. J. CAMVMIPEEILLX.,

482-484 MARIA, ST., OTTAWA, ONT.,

MANUFACTURER OF EVERY DESCRIPTION OF

MINING, MARINE AND STATIONARY BOILERS.

The Fltzg'lbbon. Patent Marine Boiler a Special also Water Heaters, Air R anks
Hoisting Pails, Flues, Smokestacks, and every description of Sheet and Pl:yte' Steel or ;r:;wo:l? made tl; orﬁwﬂs, Waste Burners, T

SECOND - HAND BOILERS

and a complete line of Steam Gauges, Water Gauges, Inspirators, ln]ectots, and other megs eomuntly on hand.
Inuiries and Orders promptily attended to.

As easily applied to
-GEARING

AND
Sprocket Wheels
AS TO
PULLEYS.
" Works equally as well asa

DRIVEN OR DRIVER.

A success all along the
line. Send tor par-
ticulars ot

3-93" X 22" ACE,

| "ARETHE ONLY 8PLIT 6RIP PULLEYS & GUT OFF
COUPLINGS MADE. GIVE EVERY SATISFACTION AS
Dluvms oR DRIVEII PULLEYS. FuLLY GUARANTEED.

‘ Transmitting 205 H.P.’
\ A7 ) ] RV T 7 “‘“’7‘\ each, and
WATEROUS ENGINE WORKS Co. mmpia
- BranTFORD. CaNaba. - oo Transmitting 250 H.P.
ENGINES SAW MILL AND BRICK MACHINERY OUR S2_CIALTY. each,

SUBSCRIBED cAPl‘I"AI- -

FULL GOVERNMENT DEPOSIT.

SIR ALex.CAMPBELL.KC.
{Lieut Govr';rom.:n'eo) Pres. .

Jonn L.Biaikiz £50.Vice Pnts.

G, C RoBa: Chiet Enslneer. A FRASER. Secy Tress

CONSULTIN G « 7" " HeAp OffFicE.2TORONTO ST.

TORONTO.
TIE PREVENTION O ACGIDENT AND ATTAINMENT OF ECONONY IN THE USE OF STEAM OUR CHIER ADMS.

Agonts at Montreal, J. W. GRIER . HUDGB. lm Notre Dame Strect.
Agontutomwa,.l.l(.s ART, st. rNovulootla,c.w.mudm
for New Brunswiok,

Agent R. vfew‘ FRINK, 8t. John, .
O. E. GRANDERQ, inspector, Mon: W. J. OOI-LG‘TON, inspestor, 8t. Mn. [

Money Orders.

MONEY OKDERS may be obtained at ary
Money Order Office in Canada, payablg,in the
Dominion and Newfoundland ; also in the United
States, the United ngdom, France, Germany,
Austria, Hun, , Italy, Belgiam, Switzerland, Port-

- ugal, Sweden, orway, Denmark, the Nethcrlands,
India, ]apan. ‘the Australian Colonies, and other
Countries and British Colonies generally,

On Money Orders payable within Canada, the
commission is as follows :
If not exceeding $4 .......... croeee.2C
Over $4, not exceedmg $10
“ 10, 20
% 20, ““ 40

({3 40 13 (1] &’
[{] @" ({4 " &). .

.« [ €@

5
On Money Orders payable abroad the commission is s

- If not exceeding $10................ 10C.
Over $10 not exceedmg $20 20c,
“ 20 ¢ 30.. 30c.

[ 30 (13 (13 40. .

(1 o (13 " 0 OC.

4
For further information see OFFICIAL PosTAL GUIDER.
Post Office Department, Ottawa.
1st November 1889

NORTH-WEST MOUNTED POLIGE

RECRVUITS:

PPLICANTS must be between the ages of
Twenty-two and Forly, nctwe, able-bodied

men of thoroughly sound constitution, and must pro-
duce certificates of exemplary character and sobriety.

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

The minimum height is five feet eight inches, the
minimum chest measurement 35 inches, and the
maximum weight 175 pounds.

The term of engagement is five years.

The rates of pay are as follows :—

Staff-Sergeants.... ....... $1.00 to $1. 50 per day.
Other Non-Com. Officers .. 85c.to 1.00 do

Service Good con-

pay.  duct pay. Total,
Ist year’s scrvice..  §oc. -——  50c. per day.
2nd do ... 50c 5¢c. 5 5c. do
"3rd do . §oc. 10cC. do
4th do .. Soc. 15¢. 65c do
sth do .. 50c. 20c.  70cC. do

Extra pay is allowed to a limited number of Black-
smiths, carpenters and ocher artizans.

Members of the force are supplied with free rations, a
tree kit on joining,and periodical 1ssues during the term of
service.

Applicants may be engaged at the Immigration office,
Winnipeg, Manitoba; or at the Headquarters of the
Force, Regxna N. W. T.

CANADA ATLANTIC

The shortest passenger route between

OTTAWA and MONTREAL

and all points €ast and south. -

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

Ottawa, Boston and Now Tork

And all New England and New York points.

Baggage checked to all points and passed by Customs
in transit.
For Tickets, Time Tables and information apply to
Dearest agent or to - g EBRS, City Passenger Agent
; 24 Sparks St., OTTAWA,
GEO. H. PHILLIPS Gen. Agent, -
VALLRYFIELD,
J. W. DAWSEY,
136 St. James St., Mozrruu.

Or at 260 Washington St., Boston, and
317 Broadway, New York. ~
C. J. SMITH,

Ed. GIIAHBERI.III.

r a;:fa GeneulPamaAgent.
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M 'C. BULLOCK MANFG. co,

Lane’s Patent -

2 hin HOISTS

~ JOR ANY SERVIOR

ECONOMICAL,
SAFE,

AND

RELIABLE.

Bud Fnctlon !-loist. v

WIRE ROIPE HAULAGE OF CARS. EXPLORING HOISTS.

Corliss anid Slide Valve Engines,

Oor Ca.na.l and Washington Streets, Chicago, U.S.A.

S vor N .
| ' PROSPECTING AND DEVELOBING

Bullock’s s Diamond Rock Boring Drills:

MINERAL LANDS,

Holes bored at any angle, and solid cores
(or specimens) removed from all
strata penetrated.

Hand and Horse Power Drills for prospecting

in localities inaccessible to
Steam Drrills.

Power Drills (15 styles) adapted for boring
from surface or underground to

“Bravo” Hand Power Drill.
Capacity, 400 ft., 1 3-4” hole, 1 3-16” core.

depths varying from
.100 TO 8,000 FEET.

GENERAL MINING MACHINERY.

# SPECIFY REQUIREMENTS WHEN WRITING FOR, PRICES.,

Gates ' Rock and Ore Breaker.

CAPACITY IN TONS OF 2,000 POUNDS. .

Size 0— 2 to 4 tons per hour. Size 4— 15 to 3otonsperhour

“ 1—4to 8 ¢ “ “ 5—25t0 40 ¢

“ 2—6tor2 “ “ / “ 630t 60 * “
“ 3-T0to20 “ R L “ w40 to 75 ¢ o
' RN “ 8 100tor50 * @

Passing 2% in, rfwy C«*rd{w to character and hardness of muerqa.
GREAT SAVING IN POWER. . 1 ADJUSTABLE TO ANY DEGREE OF- FIIIEIIESS

The pnncx le involved in this Breaker. is acknowledged to be the test success ever introduced into Store
B ugmery TheGatesBreakerhimdemg'eemkoadbaﬁ::mdroadmdalthnallotherhndnd
reakers combined.

Universally Adopted by Mining Coxnpanies Many Hundreds used by Railway Companies.

8 Will furnisk a thousand re/ermu.r Jfrom Coﬂmpetars, Street Superintendents, Mines, Cement Manufacturer:, etc., etc. "By
|——— AL MANUFACTURED BY. .

Address, for CATALOGUE, WATEROUS GINE wom co (Idmud-)

Or GATES IRON WORKS, 50 P. South Clinton Street, Chicago, U.S.A. - ¢ Bra.ntford, Ont., Canada.
Branch Offices—44 Dey 8t., New York City ; 73a Queen Victoria 8t., London, Eng.

TOOLS MACHINERY & MINING SUPPLIES
T BN | |

- B V ! %
7] &o ) .
r— - ) g .. v q )" m'
g1 8| g| L[| 8|8 3| 3] 3
O 2 go! < R » 3 Q
S5 | @ A P | B & | 5 = Ec_:

RICH TEWIS & SON, LD, -
GENERAL HARDWARE MERCHANTS, : TORONTO

33 KING STREET EAST.
Homontally or at any angIe, to any desired depth, taking out

For prospecting Mineral Veins and Deposits, Boring Vertxcally,
'Y C)Imdnca!i Se}::et::o:%r Core the entire distance, showing exact character, and giving a perfect section of the strata penetrated. Also for

Boring Artesian Wells perfectly straight, round and true,
lmgMachu’:es for CI;P:nnelhng, Gadding, and all kinds of Quarry Work Shaft Sinking, Tunnelling, Mining, Railroad, and all
classes of Rock-Boring.
Received the

THE “DIAMO’ND DRILL” mgnoetaward = e CENTENNIAL EXHIBITION

For “Orlginality of Method ; Simplieity in its Construetion ; Convenienece in its applieation ; Value
of Results Obtained ; Cheapness and Remarkable Speed.”

New York, and the FRANKLIN INSTITUTE Falz, of

It has also received the highest awards at the AMERICAN INSTITUTE FaIR,
Philadelphia, Pa.

THE JENCKES MACHINE CO.,
SHERBROOKER, P.Q. CAN.,

Sole Repmentatlveaand lmafamrerachNADAfor THE AMERICAN DIAMOND 'ROCK BORING C0., 1 OORTLARD ST., NEW YOR

SEND FOR CATALOGUIS AND PRICE LIST.
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PROVINCE OF NEW BRUNSWICK.

Synopsis of “ The General Mining Act,”
Chapter 16, 84th Victoria.

~———LEASES FOR MINES OF——

GOLD, SILVER, COAL,
IRON, COPPER, LEAD,
TIN and PRECIOUS STONES.

GOLD AND SILVER.

PROSPECTING LICENSES up to 100 areas, (each 150 feet
by 250 feet), issued at 50 cts. an area up to I0 areas, and
2§ cts. afterwards per. area, good for one year. These
Licenses can be renewed for second year, by payment of
one half above amount.

LEAsEs for 20 years to work and mine, on payment ot
$2 an area of 150 feet by 250 feet. Renewabi: annually
at 50 cts. an area in advance.

oyalty on Gold and Silver, 234 per cent.

MINES, OTHER THAN GOLD AND SILVER.

LICENSES TO SEARCH, good for one year, $20 for §
square miles. Lands applied for must not be more than
24 miles long, and the tract so selected may be surveyed
on the Surveyor General’s order at expense of Licensee, if
exact bounds cannot be established on maps in Crown
Land Office. Renewals for second year may be made by
consent of Surveyor General, on payment oz $20.

Second Rights to Search can be given over same
g;q;nd, subject to party holding first Rights, on payment
of $20.

LEAsES.—On payment of $50 for one square mile, good
for two years, and extended to three years by further pay-
ment of $25. The lands selected must be surveyed and
returned to Crown Land Office. Leases are given for 20
years, and renewable to 80 years. The Surveyor General,
if special circumstances warrant, may grant a {mse larger
than one square mile, but not larger than two square miles,

ROYALTIES.

Coal, 10 cts. per ton of 2,240 lbs.

Copger, 4 cts. on every I per cent. inaton of 2,3521bs.
’ » 2 Cts. on every I per cent. in a ton of 2,240 lbs.
Iron, § cts. per ton of 2,240 lbs.

Tin and Precious Stones, § per cent. of value.
APPLICATIONS can be fyled at the Crown Land Office
each dazifrom 9.30 a.m. to 4.30 p.m., except Saturday,
" when Office closes at 1 p.m. .

L. J. TWEEDIE,
Surveyor General.

E. J. RAINBOTH & C40,

—DOMINION AND PROVINCIAL—

LAND = SURVEYORS,

CIVIL AND MINING ENGINEERS.

SO

Reports, Surveys (surface and underground), and maps
mu!:t ines and uineulgropex?ties. P

48 Sparks Street, - BSocottish Ontario Chambers.
OTTAWA, ONT.
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ORDER NOW

Your c6py of

THEGANADIAN MINING MANUAL

AND

COMPANIES DIRECTORY.
1802,

HAssayers Supplies,
CNEMICALS AND CHEMICAL APPARATUS.
Bet Goods, Low Priow, Prompt Shipmunt, Oartal Packing.
RICHARDS & COMPANY,

41 Barclay Street, New York,

Agents for BECKERS SONS’ Balances and Weights of Pre-
cision, of Rotterdam, Holland.

Morgan Crucible Co., <S>

BATTERSEA, ENGLAND,
Manufacturers of
Crucibles, Furnaces, Muffles,

AND SCORIFIERS
Of Superior Quality.
LEONARD RICHARDS, Agent,
41 Barclay St., New York.

| ADDRESS :

THE PUBLISHER, ,
VICTORIA CHAMBERS,
OTTAWA.

(((Cace-—>>2233))
{ jdd:

The Colliery Engineer School of Mines,

A SYSTEM OF

INSTRUCTION &Y GORRESPONDENGE

ARITHMETIC, ALGEBRAI’E SIGNS, VENTILATION,
- MECHANICS, MINE SURVEYING

AND THE

' COMPLETE THEORY OF GORL & METAL MINING

ALSO IN

MECHANICAL DRAWING.

Pupils study at home during their leisure hours.
Students are qualified to pass any of the State exam-
inations. Charges reasonable.

Graduates receive The Colliery Engineer SCHOOL
OF MINES DIPLOMA, which is accepted every-
where as an evidence of the ability of the holder.

For Prices of Scholarships and Pamphlet mtﬁn%mu
particulars, address THE COLLIERY ENGINEER .i’..
Coal Exchange, Scoranton,

A9~ Sample copies of ‘* The Colliery Engineer.” [by reading of
which hun%reda %f miners have uilr{ﬁedg:hemnlm to become
Superintendents and Foremen,} and a catalogue of Books on Mining

for sale are also sent free on application.

Chemical and Assay Apparatus.

AGENTS FOR THE DOMINION FOR THE

MORCAN CRUCIBLE COMPANY, BATTERSEA, ENCLAND,

AND FOR THE

Balanoes Weights of Beckers Sons, Rotterdam.

Microscopes of E. Leitz, Wetzlar. Kavalier's Bohemian Glassware. Royal Berlin and Meissen Porcelain,
N Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically
Pure Reagents and Volumetric Solutions.

&7 An lllustrated Priced Catalogue on Application.wm

LYMAN, SONS & CO.

382, 384 and 386 St. Paul Street, MONTREAT.
CANADIAN MINERAL WOOL CO.

SPECIAL NOTICE TO ARCHITECTS, BUILDERS, STEAMBOAT OWNERS, STEAM-
FITTERS and MANUFACTURERS.

The Mineral Wool and Mineral Wool Pipe and Steam Boiler Covering Business heretofore
carried on under Lambkin’s Patent by Gast & Co.; Toronto, has passed into the hands of a strong
Joint Stock Company, for which Letters Patent have been applied for. The Company has acquired
exclusive rights and patents controlling this business in Canada. The principal public and private
buildings, steamboats and factories have their pipes and boilers now covered with mineral wool,
which is admitted to be the best and cheapest insulating fire and frost proof covering in the world

Address orders for estimates or Catalogues to the

A xamly-tical
;and Amssay

380,

CANADIAN MINERAL WOOL CO.,
: " 122 Bay Street, Toronto
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LEDOUX & COMPANY,

9 CUff St., New York.

Engineers, Metallurgists &
Assayers.

Publie Ore Samplin—g—;.nd Storage Works

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

y special permission of the Secretary of the
Treunry of the United States, cars of ore or
.ﬂ’pﬂ matte passing through in bond can be opened

sampled at our worlu.
Consignments received and sold to highes.
bidder. Send for circular giving full particularst

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

..
STAMPS !
PRITCEARD & ANDREWS,
173 & 1756 SPARKS STREET.

GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,
SCALE MAKERS AND BRASS WORKERS. .

..
Brands, Steel Stamps, Time Checks
and Tags-
Stencils and Ink, Scales and
Weights.

RUBBER STAMPS FOR OFFICE WORK.

Dynamo Electric Machines
AND LAMPS.

THE

BALL ELECTRIC LICHTC¢,

MANUFAL {HRERS  OF

ELECTRIC LIGHTING APPARATUS

70 PEARL STREET
TORONTO
ONT.

ARC AND INCANDESCENT

FOR MINING PURFPOSES.

Diamonds, Jewellery, Watches & Silverware
—_— AT

ROSENTHAL'S

Goldsmith’s Hall, 87 Sparks St.,
| OTTAWA.

BOILER AND PIPE COVERINGS

Absolutely Fire Proof.
nght and Easy to Apply.

Indestructible by heat ; mll sive
from 10 to 40 per cent. in fuel, and: give
dry steam at long distances.

H. W. JOHNS MANUFACTURING COMPANY,

Sole Manufacturers of H. W. Johns' Asbestos Roofing, Sheathing, Building Felt, Asbestos,
Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, &e.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, Sheet Packing, &e.

Established 1858. 87 MAIDEN LANE, NEW YORK.

Jersey City, Chicago, Philadelphia, Boston, Atlanta, London

WIRE ROPES

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

ASB 2 STOS

5 g

SR

E Seimans-Martin for Trans-
mission of Powei1, Ele-
vators, Hoists, &c.

Galvamzéd Ropes for Derrick Stays, Ships’ nggmg, &e.
+ WRITE FOR CATALOGUE AND PRICES,

MANUFACTURED BY THE

B. GREENING WIRE Co., L™

HAMILTON, CANADA.

BUTTE&I&FIELD & B@os

ROOK ISLAND, P.Q.
MANUFACTURERS OF

— ,
S BLAGKSMITHS' STOCKS AND DIES.

Reece’s New Screw Plates and Taps for Black-
smiths’, Machinists’ and Steamfitters’ use, Young’s
Axle Cutter, and other labor-saving tools. Send
for new illustrated catalogue.

5
,ﬁ B
*
>
¥

a

w e e

BUTTERFIELD & CO.

QAME,ROH §TBAM ~PUM
}V\PLE@ ﬁ R!‘B E']

5 REUEE

ADAPTED
FOR ALL

PURPOSES.
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| RoPE TRANSMISSION OF POWER.

We have numerous Dfives running in Canada on
this principle. Transmitting 25 to 200 H.P. at dis-
IIC tances 50 to 1,500 feet centres.

WRITE FOR ESTIMATES.

'SAITINd 1INdS

10,000 'WOOD SPLIT PULLEYS. ALWAYS IN STOCK.

ODGE WOOD SPLIT PULLEY CO.,

- TORONTO, CANADA

9 FRICTION CLUTCH PULLEYS.

DIAMOND DRILLS

FORr

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 heles. R
The Diamond Drill brings to the surface a 8olid 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. R
~ Complete stock of all sizes, driven by hand or horse power, steam, compressed
air or electricity. For sale by

4 4 SULLIVAN MACHINERY COMPANY,
M ™ Drill-Hand Power. Saccessors to DIAMOND PROSPECTING (0., 15 & 17 N. Clinton St., CHICAGO, ILL., U.S.A. “N” Drill—

MANUFACTURERS AND DEALERS IN :
o . X Capacity—2z,000 ft. depth,
Capacity—300 ft. depth. Sullivan ‘Diamond Prospecting Drills, Channeiling Machines, Rock Drills, Hoists and pacity—a,

. other Quarrying Machinery. . R s 1} inches solid core,
Remo7es /s inches solid core. |  pointing and Hauling Engines, Cages, Tipples, and other Coal Mining Machinery. temoves 1f inches ,

Contractors for Prospecting Mineral Lands with the Diamond Drrill.

ROBURITE.

THE CANADA EXPLOSIVES GO0.. Lo,

Continues to manufacture and supply ROBURITE,V which is the MOST POWERFUL EXPLOSIVE KNOWN,

And at the same time is perfectly safe to handle withowt any fear of premature explosion, as it contains no nitro-glycerine. NoO report
of a single accident or loss of life either in its manufacture or use has ever been made.

Since its introduction and manufacture in Canada, numerotis practical miners have given testimonials showing its Efficiency,
Economy, and Perfect Safety, and expressing their determination never to revert to any other explosive.

It can be used in_the most fiery mines without risk of exploding gas or fire damp, and mamagers of mines should prohibit the use
of any other explosive. No noxious fumes arise from it use.

It is peculiarly well adapted for Coal, Gypsum, and Metalliferous Mines, and all kinds of Submarine Work and Rock Blasting.

It can be transported by railway to any part of Canada.

Electric Batteries, Detonators and Electric Fuses are also supplied by the Company. Orders will have prompt attention
addressed to the '

CANADA EXPLOSIVES CO., LTD. ©ffce: No. 2 DUKE s,

Agents in Montreal : Wm. Sclater & Co., 42 Foundling Street.

Duncan S. MacIntyre, Hardware and Metal Broker,
' RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPPLIES,
. , 154 ST. JAMES STREET, MONTREAL.
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John E. Hardman, S.B.

MINING ENGINBER,
Oldhiar, Nowva Scotim.

Can be consulted on all matters pertaini g to the prof. 1

The development and p of Gold Prop a specialty. |
ébaq‘lu-nlllmdﬁnu|Illn.ml'!mmlhm-uﬁlwmﬂlm.uth%Ml¥
1 TOUSERS OF THE DIAMOND DRULL. }
4 Diamond Drifl Bits set Prom y by sn Effici- }
4§ . .entMan All Work Guaranteed. é-
= Bort and Carbon Diamonds for sale. ~ Same ¥
% terms as New York. Pros with =
3 American Diamond Drill at per - i
: foot or by the day. F
MoMae & Ooc., i

-

‘ e _ OTTAWA. £ .
WWW”WNPWWWH”“WW?'}

MIDVALE STEEL CO,

i,

STEEL CASTINGS.

Orders invited for Steel! Castings from 100 lbs.
to 45 tons each, to specifieations of
~ the highest class.

J. & H. TAYLOR,

751 ORAIG STREET, - MONTREAL.

J. T. DONALD, M.A.

Analytical Chemist and Assayer.
124 8t. James 8t., Montreal.

Analyses and Assays of every description. Manufac-
turing processes practically tested. Laboratory instruction
in Chemistry, Assaying and Mineralogy. Terms on ap-
plication.

John D, Frossard, B.S., M.E.,

MINING ENCINEER AND CEOLOGIST,
30 St. Francois Xavier St., Montreal.
& Specialty— Phosphate Lands. &

T. D. LEDYARD,

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

Specialties:
BESSEMER [RON ORES PARTICULARLY LOW IN PHOSPHORUS.
A SBEISTOS.

THE AMERICAN METAL (0., Ltd.

80 Wall St., New York. P. O. Box 957.

Sell Refined Pig Lead, delivered to all Canadian Ports,
Copper, Copper Oresand Mattes, Tin, Lead, Spelter,
Antimony, Nickel, Aluminum, Bullion and Iron.
Advances Made on Consignments.

Balbach Smelting and Refining Co. Newark, N.J
AGENTS FOR{ Henry R. Mertoa & Co, London,
Williams, Foster & Co,, Ltd., Swansea.
- Metallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME'S
ASSAY OFFIGE y,Sremicar
% LABORATORY
PR Slerdo, o, Sampic byt

Gold & Silver Bullion ®o2ned, Melged and A
Address, 1?3! 81738 Lawrence 8., Deaver, Oolo,

HARRIS & CAMPBELL,

Latest Designs in Drawing-room, Dining-room
. : room

FURNITURE.

—_———

With Improved Steam Machinery our facilities for
manufacturing Cabinet Goods are complete. Our Up-
holstery Department is well stocked with latest imported
patterns.

Corner Queen & O’Connor Sts.,

OTTA W A.

0. M. HARRIS,

Shipping Agent, General Broker.

| Phosphate, Asbestos, Mica. Soapstone,

Plumbago, Pyrites, £c.
Miners’ and Contractors’ Supplies.

209-211 Commissioners Street, MONTREAL. -

A. LEOFRED,

(Graduate of Laval and MecGill.)

MINING ENGINEER.
PROVINCIAL MINERAL LAND SURVEYOR.
Facilitates Dealing in Mines and Mineral Prodgcts.

The Monteeal Cap Wheel Company,

WORKS AT LACHINE,
OFFICES : NEW YORK LIFE INSURANCE BUILDING,

Montxenl.

MANTUFACTURERS OF

CHARCOAL IRON CHILLED RAILROAD WHEELS.

A. B. McColl.

McCOLL & JESSOP,
MINING BROKERS,

SUDBURY, ONTARIO, CANADA.
—
Propertles Prospected, Reported on, Devel-
oped or Negotiated.
NICKEL PROPERTIES A SPECIALTY.
Cash Advanced to Procure Patents, Leases or Developments.
—_—

Circular with References and Particulars Mailed to Bona
Fide Enquirers.

Toronto Agency :—-24 TORONTO CHAMBERS, Toronto Street.

SPECIALISTS 1N MICA,

MINERS AGENTS,

RICHARD BAKER SON.& CO.

6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,

and Assayer.
SUDBURY, ONTARIO.

W. de L. BENEDICT, EM,,

Mem. Am. Inst. Min. Eng,

Mining Engineer and Mbtalluegist,
REPORTS ON MINES AND MINERAL LANDS. .,

PHOSPHATE A SPECIALTY.

32 LIBERTY STREET,
Neow ¥oxlix.

JAMES HOPE & CO,,
Boolkxmellexs,
STATIONERS, BOOKBINDERS AND Pﬂlﬂfﬂs,

oOTTATVA.

FIELD & MacNUTT,
(M. A.T.M.B.)
J. E. FieLp, Ph.B. (Yale). C. H. MacNuTT, B.A.Sc. (McGill)
Assayers and Chemists,
Mining Ergineers,
U, 8. Deputy Mtneral Surveyors.

Information, Examination and Reports on Colorado Min-
ing Properties ; Surveying. Patent Work and Mining
Engineering in its various branches carefully at-
tended to. Experience in Canadian Geological
Survey, in Colorado, Idaho Territory, &c. Colorado
and Canadian References on application.

Amethyst P.O., Creede Camp, Colorado.

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.

C. W. Jessop.

Houghton, Mich.

Irwin, Hopper & Co.,
MINERS AND SHIPPERS OF
MINERALS.

30 S8t. Francois Xavier Street,
MONTREBAX., OAX.

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 minir‘xﬁ region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,

phical Statics, M ical and Electrical Engineering, Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine éurveying,‘ﬂydmulics,
Mining, Mineralogy, Petrography, General, Economic, and Field.
Geok?‘y etc. Has Summer Schools in Surveying, Shopl-xractice.
and_ Field Geology. Laboratories, Shops and Stamp Mill well
anipped. Tuition free. For Catalogues apply to the Director,

h

ROBIN & SADLER

Lt

'v

: AT
MONTREAL
TR RS20 HoTR

BOOKS OF INTEREST

Engincers, Mechanics, Ete.

Mathematical Instrnments,
Squares, £cales, Compasses,
and a ful] line of

Engineers’ 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. :

— S8BT ——
INGOT AND CAKE COPPER.
Presidont, ROBERT M. THOMPSON,

Treasurer, G. A. LAND..
Office 37 te 30 Wall Street, New Yeork.
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If you want ~ |a BEATTY & sows,
B A ( : S ) (‘ J—
T ENCINES.
FOR PACKING | : EN[;I—NES
ASBESTOS, PHOSPHATES, ORHS, &c, - von
Send to us for Samples and Prices. Mines
Every Quality and size in stock. 'n G;;:I,QS;

Specially strong sewing for heavy materials. Horse-Power Molsters,

Stone Deorrick lron
| Lowest prices compatible with good work. Centri m'.' Pumps,
We now supply most of the Mining Companies, and those i

who have not bought from us would find It to their advantage
to do so.

THE CANADA JUTE COMPANY (Ltd.)

DREDGES, DERRICKS,

17, 19 & 21 ST. MARTIN STREET,
STEAM SHOVELS,

Established 1882. ‘ MONTREAL. And other Contractors’ Plant.

ALL: KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFACTURED

THE GUTTA PERCHA AND RUBBER MFG. CO. OF TORONTO.

_ OFFICE 43 YONGE ST TORONTO. FACTORIES AT PARKDALE.
j Steam & Air Hose. Rubber Bumpers and Springs. Fire Hose. Pulley Covering. Rubber Clothing & Boofs

nd r Psm——p
Wiy

, -I\—\L,
" '_i

| N @)
DUPLEX PUMP. : . //

HEAVY mssunl: PUMP.

"MINING PUMPS.

SIMPLE, COMPOUND, CONDENSING OR NON-CONDENSING.

WRITE US FOR QUOTATIOINS.

NORTHEY MFG. COMPANY LTD. TORONTO, ONT.
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B T A, BELL,

THE OFFICIAL ORGAN
—OF— .
INE QOLD MINEN'S ASSOCIATION OF NOVA SCOTH,
THE UNITED MINING SOCHTY OF NOVA 8COTIA,*

THE ARRESTOR 0108, QUEsEC, .

THE CENERAL MINING ABSOCIATION-OF QUEBEC,

THB following Resolutions of Council indicate beyond
a peradventure the status of THE REVIEW as the
exponeat of the Canadian Mincral Indusiries :—

The Gold Miuers' Awsociation of Nova Scotla.

‘At the annual meeting of the Gold Miners' Association of Nova
Scotia, held at Halifax on 6th March, 1889, THE Canavtax MisinG
Ruvigw was adopted the official olﬁan of this Auociation.
(Signed), . C. WiLsow, Ppesident.
G. J. PARTINGTON, Secretary.

The Minlog Society of Nova Scotia.

*‘Moved by Mr. R, G. Leckie, seconded by Mr. C.
“That the thanks of the Society be tendered "J’:\u. B4
hiskind offer placing the columns of Tuk Raview at thedisposal of
the Sazicty: and that THE CAXADIAS ATINING REVIEW is hereby
appointed the officil organ of the Suciety.”

_ (Signed), WS, Poovs, Prosident,
H. M. WyLow, Secretary.

A, Dimock,

. “The Asbestas Club, (Quebec.)

esolved 2 That Trk Caxantay Mining Review is, by
autbof:( of the Members and Council, hereby appointed the official
organ of the >

Asbesios Club,
(Signed), D. A. Brow, Prpsident
A. M, Evaxs, Seretary.

The General Mining Association of the thinc;'o! Quebec.
At a meeting of Councll held at Montreal on Friday, 6th May,
seconded by Mr. R. l

1891, it was moved Ly Captain Adame,
Hopper, and sesolved s That 111 CANAIIAR MaNine Ruvies be
the official organ of the. Association,

(Signed),

Growae [rvine, 'resident,
'-T' A, Bewt, Seerctary”

of the mines from participating in the advan-
tages of a largely consiming and doubtless pro-
fitable market ; this- last, but most important
item, profit, Leing, we may rest assured, a not
forgotten factor in Mr. Kennelly’s statément of
price of Cape Breton coal F.O.B. .
With some adroitness, Mr. Kennclly places’in
comparison, the cost of Cumberland coal,
shipped at Baltimore and Philadelphia,’and de-
livered at Baston in 18g0.; and establishes by
his figures an advantage to the cons of 67
cents per ton in favor of Cape Breton eoal.

duced by Mr. Kennelly. Is this at present un-
known term in the equation of morg or less
value than the duty of 75¢?  Would the removal
of the duty throw the balance of gain in favour
of Nova Scotia coal? We pause for #'reply. }

Dobson and the “Critic.”

The Halifax Critic most ungraciously and in
verybad humour owns up at last to havingboomed

' a first-class fraud. In its issue of sth instant

it sefers to C. M. Dobson thus: *“ Mr. Dobson
did p to send the Critic a {ull defence of

This, too, it must be bered, is fnclusit
of the duty of 75 cents per ton.

‘Two most interesting inquiries arise in con-
nection with this of Mr. K lly's.
One is of a practical character, viz: have any
of the coal merchants or consumers of coal in
Bosion and adjoining localities availed them-
selves of the opportunity of saving 67 cents per
ton? The other is in the sphere of politics, ard
presents itself in this form: if Cape Breton
coal can be delivered in Boston at the
price stated and with the saving named to the
consumer, surely the latter can afford to pay the
duty, and why therefore should the United
States government remove it? It is an advant-
age all round—the consumer saves money, and
the government earns a revenue that would be
of un increasing character as the Nova Scotia
imports increased, which they may be surely ex-
pected to do under such favorable circumstances

OFFICES:

Victoria Chambers, 140 Weilington Street,

OTT.A VWA,

Vol. XI. AUGUST, 1892. No. 8.

Would Reciprocity in Coal be Beneficial?

A pamphlet has recently$appeared entitled
“ Reciprocal Coal with Canada would give the
New England States Cheaper Fucl. By I). J
Kennelly, Reciprocationist.” Mr. Kennelly is
« well known gentleman in Cape Breton, who is
stated in the report of the Department of Mines,
Nova Scotia, for 1890, to6 be “agent and
manager of the Sydney and Louisburg Coal and
R. R. Co., Ltd.” He is fairlv entitled there-
fore to be acknowledged an authority on the
cost of Cape Breton coal, and fully competent
to give figures bearing on the charges of delivery
to present and prospective markets.  His object
in writing the pamphlet seems to he to prove
that Cape Breton coal can be delivered in
Bosten—in view of the adoption of recent im-
provements in the means of transporting and
handling.of coal—at less cost to the consumer
than he is at present supplied by the home pro-
ducer of coal, and this cost is fnclusive of the
present duty, 75 cents per ton, on Nova Scotia
coal. ‘This is undoubtedly a very important
assertion, and ane-which cannot but be highly
gratifying to the coal operators gencrally of Cape
Breton ; for it -may be fairly assumed that the
circumstances of ‘mining, position, quality - of
coal, ete., are not so diverse as to exclude any

as are rep d

With respect to the first of these queries, we
have to confess to our having received a chill
in making enquiry in the States as well as Cape
RBreton, and being unable to learn of the exist-
ence of any boom in the coatl trade in the direc-
tion reported.  We would be pleased indeed to
have the knowledge and the opportunity to dis-
seminate i, that Nowva Scotia, nay we will say,
that Cape Breton coal only, had forced itself by
mtrinsic ment, and the accompanying favorable
crrcumstances, on the wants of New England,
and become firmly established as the cheap fuel
of that part of the States.

In regard 0 the second query, it has a very
important bearing on the protection policy of
both Governments—the United State and the
Dominion. Assume a mutual abandonment of
duty on coal, this would duubtless be, in the
circumstances named, a great boon to the
American consumer of Nova Scoua coal, for,
according to Mr. Kennelly > dgurcs, the total
saving to the consumer would o that case be
67¢. +75¢. (the duty)=$1.32 m favor of Cape
Breton coal.

Is this not too good to be true? Is it a
reizable result i the coal trade of Nova
Scotia? We do not questiun the accuracy of
Mr. Kennelly’s figures; we are pleased to note
the details of charges, eviden. ing care in making
the statement of cost of Cape Breton coal, but
we cannot fling aside the lasting fear in our
mind that there must be something more thao
cost that affects the question and operates to the
disadvantage of the Nova Scotia coal operator,
and is a set off against the saving in pric» ad-

the charges, but when it arrived we found that
he admitted having made use of the A.R.S.M.
without being entitled to it, and as we consider
this an unpardonable offence in a professional
man, we concluded to drop the matter . . .
but we now, .hile giving publicity to his de-
fence, desire to rec!l any complimentary re-
marks we may have mide in regard to him.”
‘Thenfollows a long and characteristically brassy’
effusion from the pew of the notorious Charles.
Miles De Tracey himself, from which in the
opening sentences we quote :

¢ J{e accuses me of having used the A, R. S, M, degree,
and I may say and do say, as much as I regret it and
have regretted it, that while a very young man, scarcely
more than a boy in fact, I was indiscreet enough to elaim
the same and print it ona card at the time, certainly not
sealizing the gravity of the indiscretion and how it might
react upon me in after years. It was against all the
cthics of a scientific man to do so. I regret it, I have
segretted it, but does this one error of 2 young man's life
occasion such atticles or justify such articles as were
published at Ottawa. 1 find now, fire years after, that
my stupidity has been stored away aganst me, and at the
Drightest time of my life "srmng” in the public press,
with all the venom and maliciousness that jealousy and

rofessional hatred could conjure, coupled with outrageous.
ﬁhels full of glivtering generalitics, no specific charges,
but on general punciples, for wnich, please God, I will
hold the writer sooner ar later legally or physically
responsible, and be thankful the laws of the United
States are so broad and just in cases of this description.”™

A youthful indiscretion indeed ! Yetin 1886-
7-8, only four years ago, when parading the
A.RS.M,, he advertises to the world that he
has had no less than

**Ten years PRACTICAL experience at the largest Galena
mines in Great Britain (Foxdale, Isle of "Man), and on
the South and West African Gold mines—Lisbon. Berlin
(Gold), Kimbertley (Dianiond), and Gold Coast (Cold)
mines—and on Canadian Phosphate ard Mica mines.”,

( Vide his card in April issue.)
To this glittering repertory our Annanias now
adds (vide the Critic) :

* Experience in Canada, 1886, '87, '88, including the
Sudbury and Mar.ora mines ; opened and eaplored the
magnetic deposite of NI E. Georgia successfully, 1889 3
Experience at the St. Genevieve Copper mines, Missouti,
18895 Cuba coppes mines 18893 appointed  Super-
intendent Rico Colorado Metallurgical Reduction works,
San_Juan, Colorado, 18gu {wet and dry crushing and
leaching), condemned then owingto RJR. sowming ins
capeti in the h mine, Central City,
Colorado, 1890; General Supt. Coal till and Spodra
coal tnines, capacity 400 tons daily; 200 men employed:
Choiean air machines, pillar and breast workings, product
to the Missouri Paciic R. R. 1800, Resigned after
breaking through fally into old workings with 40
actes of water above us. Reason for resigning couldn’t
agree with owncr’s_brother.  Eaperience on the San
Sebastian mines, Salvador, Central America, 18913
Expericnce in Manganese; Virginia, 1891; Georgia,
Whitefield Co., 1885 ; Etowah, 1559; New Brunswick,
18923 Nova Scotin, 1892, gold.  Nickel silicates,
Oregon, 1892; California gold, 18925 Mevico, 18903
lead and zinc nines of §. W.' Missouri, 1892.”

. And it is with such self-cvident Tubbish the
Critic fills up space ! .

One can best appreciate all this brazen-faced
parade of vagary when it is remembered that
beyond some crude prospecting and miscel”
lancous reporting, Dobson’s mining eaperience
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in Canada during the years 1886-7-8 was ab-
solutely nil ; neither in the Maritime Provinces
nor in Upper Canada has he ever been engaged
in any mining operation worthy of tl.. name.
He denies having .carried falsified credentials
from John ‘Taylor & Sons. Again we repeat
he deliberately states an untruth. ‘These forged
letters 1we read in 1886, and the statements con-
tained therein as to his ability were the means
of our introducing.him to some professional
work.  The report on a mineral property which
he then prepared for one of our readers 1s fyled
in this office, and is the best evidence of
how little he really knew.  With unblushing im-
pudence he would fain cast aspersions on the
personality of the REviEw by reciting some
ancient history as to its antecedents six years
ago, all of which is stale news to our readers;
but he carefully avoids any mention of the
deliberate theft of personal property from the
office of Mr. J. A. Gemmill, Barrister, of this
<city, or the fraudulent affidavit sworn to in the
Crown lLands Office, Toronto, whereby he
flececed Mr. J. E. ‘Thompson, of that city, out of
several hundred dollars, or the persistent decep-
tion practiced while posing as an analyst and
‘mining cxpert in “Foronto, not to speak of the great
multitude of debts to boarding house keepers

" and tradesmen all over the country. These are
not “glittering generalities ” but very serious
<charges, which we are prepared to substantiate
whenever Dobson cares to bring us to the
proof. But onc word more—the last free ad-
vertisement Dobson will ever get from us. In
his lette. to the Crific he says: “With this
money 1 went to Toronto, leaving debts of about
$50 (?) behind me, some of which have since
been paid (?) 1 got work at my profession and
gained some prominence. Vide MINING REVIEW,
February, 1889.” Asa matter of curiosity we
turned up the fyle containing this issue, and on
page 18 read :

*“We learn on good authority that C. M. De Tracey
Dobson, an individual styling himsel{ a mining expest,
and pho has recently heen posxn§ very prominently in
this capacity in the Toronto press, hasdeparted to a niore
<ongenial clime. The many and vaned peculiarities
which have disunguished this party’s cateer stnce he first
made our acquaintance some three years ago would prove
most mteresting reading, had we space to give it in
detail. It is sufficient 1o add that his depanture from
Canada is a positive gain 0 the mining community.
<Chicago papers please copy.”

EN PASSANT.

Atthe meeting of the Mining Society of Nova
Scotia, to be held at Londonderry next month,
papers will be read by Mr. R. G. F. Leckie, son
of Mr. R. G. Leckie, General Manager of the
Londonderry Iron Company, and by Mr. John
E. Hardman, Oldham. Alfter an nspections .
the works of the Company, the members wilt
take the eveming trawn to Truro, where a pro-
gramme for therr reception and entertaimment
is being awanged. A full report of this meeting
will be given in our next issue. .

Reports from Europe do not indicate any
change in the price of phosphates. Producers
are not sangaine of any material advance before
next Spring.

Mr. Walter B. M. Davidson, F.G.S,,A.R.S.M,,
of London, England, has, returned to Ottawa
from a visit to the mining camps of British
Columbi; Mr. Davidson, it is understood,
was engaged by L.ord Aberdeen to ine and
report on his lordship's yroperties in the Okan-
agan district. His views on the present con-
dition and futurc. prospects of the mining
industries in the West Kootenay mining district,
published elsewhere in this issue, will be read
with interest.

In view of the suspension of operations at
many of the mines, incidental to the stagnation
of the phosphate market, the proposed excur-
sion of the members of the General Mining
Association of Quebec to the Litvres river has
been reluctantly postponed. A geweral meeting
of the Association will, however, it is expected,
be held at an early date, in Montreal, to receive
and consider the report of Council anent the
proposed united Mining Convention.

On the 25th ultimo a deputation {rom the
General Mining Association of Quebec had the
honor of an interview with the Hon. the Minis-
ter of Agriculture and Dr. William Saunders,
Executive Commissioner to the World’s Fair for
the Dominion Government, with respect to
Quebec’s mineral exhibit at Chicago. It was
pointed out that the grant of the Quebec Govern-
ment—a paltry $12,000 to cover the whole
exhibit from the Province, was wholly inade-
quate for a proper representation of the great
mineral resources of the Province, and the
Dominion Government was urged either to
make a special appropriation from its grant or to
send the exhibit now in the museum of the
Geological Survey at Ottawa. Some assistance
from the Dominion Government will be neces-
sary if Quebec is to be represented as it should
be at the World’s Fair, and it is hoped that the
representations of the Association will have a
satisfactory outcome.

In another place our readers will find some
interesting notes from our correspondent on the
Souris coal fields. Last year the Government
of Manitoba made an agreement with the Cana-
dian Pacific Railway to run to the Souris coal
field. At the same time an undarstanding was
also come to with the Dominion Coal Company
to mine and place this coal on the local market
on the completion of the railway.  As a result,
the first car of coal from the district arrived the
other day in Winnipeg, and in a short time the
Company will be prepared to supply the demand
for this coal. The product is situated in a good
locality, being accessible to connections with
the branch railways 1n Mamtoba south of the
Manitoba North-Western Raway. “T'he coal is
therefore in dircct connection with the most
populous portions of the country. 1.  open
prairic districts of Southern Manitoba, where
wood fuel is scarce, have n0w a convenient and
abundant supply of fuel opened to them. The
orice of the new coal will be $4.00 on track at
Winnipeg, as comparcd with the old price of
$7.00 per ton for a similar coal, while at points

nearer the mines the price will be even lower,
This reduction in the cost of fuel will be of
great value to Manitoba in cheapening the cost
of living and reducing the cost of coal for manu.
facturing purposes. '

Rumour hath it that one of our.most popular
field geologists, whose excellent work as a mem-
ber of the staff of the Geological Survey is well
known, particularly in the gold districts of Nova
Scotia, will shortly be married to a charming
French-Canadian lady of thiscity. The REVIEW
bespeaks a hearty round of congratulations on
the coming event,

The use of cyanogen, in its various com-
pounds, as a solvent for the precious metals in
so-called refractory ores, appears to be coming
into more general use.  That it will prove to be
effective and economical on all such ores is not
to be expected, but that it has a field fer useful
ness, which further careful experiment and
practice will probably broaden, seems now to
have been demonstrated by the continued
monthly reports of the “South African Gold
Recovery Syndicate,” which is working the
McArthur-Forrest cyanide of potassium pro-
cess. The success in South Afrca is greatest
where the tailings from the oxidised ores near
the surface are treated, the percentage of re-
covery in some cases reaching above go. That
the process will Be equally successful upon some
of the other classes of ores found there *as not
yet been demonstrated. Some doubt is enter-
tained by competent authorities as to the validity
of the parent company’s patents, or any patents,
in which cyanide of potassium is used as a sol-
vent ; the use of this salt for such purposes
being of frequent mention in chemical and
technical works loog antedating the original
Cassel Company’s patents. For ourselves, we
do not believe that the patents can hold in
Canada. In situations where fuel is scarce and
roasting would be expensive, this process, or a
modification of it, will perhaps be adopted in
lieu of chlorination, vut if so, solely because of
! d expense, as the percentage of extraction
now obtained by chlorination in the best estab-
lishments is very high and very regular. Mr.
A. J. Colquhoun, representing the Gold and
Silver Recovery Syndicate, Limited, of Glasgow,
is now at Golden, B.C., and writes to say that
he has been commissioned to visit our principal
mining camps and report on the suitability of
the ores for treatment by the McArthur process.

The Montague Syndicate (limited) is the
designation of the new English company which
acquired on 1st inst. the Annand group of gold
areas, situate at Montague, N.S. ‘The properties
include the “Rose,” “Montreal,” and *“Lawson”
areas. No particulars of purchase price and
capitalization are available up to date of going
to press.

Mr. J. Lainson Wills, F.C.S., late General
Manager to the G { Phosphate Ccrporation
(limited), has gone to the West Kootenay mining
district, where it is not unlikely he may practice
in the future. -
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‘The Legislative Assembly of the North-West
Territorics has under consideration a Mines
Regulation Act. A mine inspector—it is hoped
a properly qualified one—is to be appointed.

California papers . tate that John Hayes Ham-
mond, the young mining engincer of California,
has just dectined an offer of $15,000 a year to
take chatge of the South African mines of a
wealthy London corporation.

Notwithstanding that most of the Australian
copper mines, and a large number of those in
America, are either closed or being only par-
tially worked, as the result of discouraging mar-
ket conditions, the Japanese contemplate re-
opening a copper mine at Musash,, which was
first worked 1,183 years ago. This ancient
property is said to be spoken of in Japanese
manuscripts of undoubted age and authority,
and the galleries and levels are stated to be in

ame cases just as they were 700 years ago.

‘The latest of the many uses to which asbestos
is being applied is in the formation of a non-
conducting rest for flat or box irons. It often
happens during ironing operations that the iron
resting upon the ordinary stand is so hot as to
scorch the sheet beneath, and not unfrequently
it makes the stand too hot to touch. By em-
ploying a layer of prepared ashestos placed on
top of a wooden stand these disadvantages are
overcome.  ‘The stand does not get heated, the
ironing-sheet is not scorched, nor is the face of
the flat-iron lable to hecome scratched or soiled,
aswhen a metal rest is used. The asbestos also,
owing to its non-conducting properties, enables
the flatiron to retain its heat much longer than
has hitherto been possible.

The report of the mine inspector for East
Scotland for the past year states that there were
51,749 persons employed, raising a total tonnage
of mineral amounting to 17,489,756 tons, with
So fatal accidents, and 81 deaths. Under the
metalliferous Mines Act there were 733 persons
employed, raising 198,713 tons of mineral, with
three accidents and cqual number of deaths.
Of the total tonnage 14,763,193 tons were coal,
and 143,639 tods ironstone.

At arecent meeting of the North of England
Institute of Mining and Mechanical Engineers,
Mr. J. B. Simpson, in an address on improve-
ments in mining methods, said that a great item
in the cost of working coal was that df its con-
veyance from the face to the shaft. In the
majority of collieries this consisted of three dis-
tinct operations : (1) Conveyance from the face
to the point where the main horse roads or self
acting inclined planes end ; (2) from the station
to which the hand or pony putters had conveyed
it, and the haulage thence by horses or self
acting inclined planes to the engine plane land-
ing; and (2) from the termination of the last
haulage to the shaft by means of engine planes.
Summarizing the cost of these three different
haulages he gave it as sd. per ton per mile. He
feared he could not suggest in what way th's
could be zucapened ; how far the applicatios: of

c!cct'tici;y mighf affect any portion of the cost
they had not had sufficient experience to judge,
but no doubt ere long clectricians would assist
them in the conveyance of mineral underground
both in economy and efficiency. The question
of the transmission of power underground for
the various purposes of pumping, hauling, coai
cutting, etc., had of late occupied a foremost
place, and recent papers had enabled them to
see the great strides ‘hich the application of
electricity was making. Compressed air for

plumb over or infront of it. The sight Jlamp, nail and
telescape should always be in a steaight line, * The angle
having been obtained, the engincer notifies the chainmen
to measure up to his position, then proceeds to the fore-
sight, the back.sight takes his position and the fore-sight
sceks a new point.

Ten years ago it was the universal custom to read and
note all the angles as right or left, This is a very had
practice, as itis easy to put the entry in the wrong column
and to forget to place the R or L opposite the figures, It
is now the usual plan to make all the entrics *' right " from
zero and to record them just as they are observad, even
though they are as large as 359 degs. 59 min.

It is not allowable to abridge the underground work, but
on the surface the operators only wish to know the tocation
and direction of the most advanced wotks. ‘This is often
done by producing the first and last coursc of a survey to
i and then calculating the necessary angles and

T

deep and fiery mines pe d great ad I

but its co-cfficicnt of useful effect, being only
about 30 t0 40 per cent, and its heavy cost,
militated against its general use. Steam con-
veyed down shafts was common, but was seldom
applied for long distances. The question was
of such importance that he would venture to
suggest the appointment of a committee to in-
vestigate the chief systems (1) by steam, (2) by
ropes, (3, by compressed air, (4) by electricity,
(5) by petroleum and gas engines, and by other
means. The substitution of machinery for the
labor in hewing coal, although introduced many
years ago, did not seem to have made much
progress, but no doubt they might look forward
to the 1 ing and ch g of labor in
drilling holes in coal and stone being pos-
sible when a general system of electrical trans-
mission of power isadopted. The great quantity
of coal consumed in the production of steam
for the working of mines was a serious question;
hc estimated that about five per cent. of the
total output was used in this way. In the de-
fence it must be said, however, that inferior and
small coal was frequently used. In colliery en-
gines they had not made such marked progress
as other branches of industry, where coal had to
be purchased and other economy practiced.
To ensure great economy, houever, required in
the first place a greater expenditure in the
machinery put up. In mechanical screening

great iraprovements had been made.
The Surveyng of Mines.

Ata recent meeting of the Engineer’s Club, Cleveland,
Ohiy, Mr. J. L. Culley vead a paper on the above subject,
of which the following 1s an abstract .-~In order to insure
accurate work in the surveying of a mine the surveying
party should consist of the engincer, a pilot or fore-sight,
who poes ahead anid selects the transit or angle points,
two chai a for 1he i and a
Lacksight.  The pitot should be familiar with all the mine
workings, and the mine boss is therefore generally selected
for this position.  The hind enainman should be specially
selected by the engineer, for the of the
ment depends upon his ability.  The duty of the torch-
bearer is to first light the plumb-bob, then the upper plate
untik it is level, then the vernier, then flash the cross
hairs, and finally he vemier reading. In setting or
reading the vernier the engeer should stand squatc to
the vernier with the left hami on the upper plate, and should
cause the torch-bearer to ‘u» his Jight over the engineer’s
1eft hand 1o a point slightly above and to the right of the
centre of the vernies.  The engineer will then be able to
sead it without trouble. » .

The settng of the plate will be greatly facilitated if a
snil) rosette be put on the outside of the lower plate
ditectly under the 0o of the hurzontal limb.  Then to set
the plate at 0% the engincer should pass his” hand
around the plare until the roserte is met and then bring 1t

As this is a very laborious process, the author has been
1o much trouble to devise a simpler one.  After a most
careful study, the following method hasbeenadopted.  An
accurate map on a laige scale, generally 40 ft. to 1in., is
nmde of the inside survey.  Allangles are laid off by ordi.
nates, those less than 20 degs. by tangents, the halance by
sinc and consine and radius, with the radius not less than
10in. There is no known protractor by which angles, for
this purpose, can be successfully plotted.  An engine
divided paper protractor may and should be used to test
every angle, and each course and set of courses that run in
one general direction should be repeatedly tested by scale.
When the plot thus constructed has been thoroughly tested
certain convenient courses are selected and produced to
intersection. The lines thus produeed are then measured
by scale, and the angles of intersection computed from the
deflections of the in*ervening courses, and tested by pro.
tractor.  This process will give.absolute results as to angles
and lengths for an entite survey within the fraction of a
foot. ’lfixis method also affords an opportnnity for a careful
review, by plol, of the inside survey.

Whenever it is unavoidably necessary to use a short base
in connecting the inside :mJy outside lines in a shaft mine
the following miethod is recommended for extending the
base at both top and bottom of shaft :—Flace, in the direc-
tion of the first course, a timher over the top of the shaft,
s or 6 ft. above the ground if possible, amrlcl down the
two plumb-bobs from one edge af the timber at as great a
distance apart as possible.  \When the plumb wires are at
rest blin{,‘ atightly-drawn fish line 15 i long into the
vertical plane of the wires and drive a stake at a convenient
distance from either wire. Repeat the operation until the
two points on the stakes are exactly in the vertical plane of
the plumb wises,  Thisis both quicker and mote satisfactory
than the usual operation of setting the instrument
approximately in the plane of the wires by sighting the
neare.t wite, then removing it 10 see if the other wire is
inline. However, itisa bad practice 1o use the short
shaft base at all, nor should it be used cxcept as a last
resort, or whete the shaft does not exceed 4o ft. and the
extreme worhings do not exceed 2,000 fi. distance from
the shaft.

Band chains have given the greatest satisfaction in
mine surveying.  The one drawhack to their use is that
the feet number-plates are often _carried away in passing
the chain through th~ _ines detris,  This could be aver.
come by etching the numbers into the body of the chain
as is done in the printed steel ribbons.

———————

Safety Appliance for Derrick Cranes.—Many acci-
dents arise from the breaking and inadvertent releasing
of jib chains. A new arrangement, according to the
Engineering and Mining Journal (New \'orltz). has
lately been devised for preventing the falling of jibs
from this cause.  The extremity of the chain, by which
the jib is raised and loweted, is made fast to the bolt at
the jib head.  This Lolt is connected 1o a pair of pawls
which take into two ruichet whecls, cast one on each side
of the sheave over which the lifting chain runs into the
jib head. The bont is continuously urged forward to
place the pawls into engagement Dy a powerful coiled
spring, while it is drawn back by the tension on the jib
crane.  The sheave itself is cast with pockets into which
the links of the lifting chain drop, and it runs in a casing
which prevents the cﬁnin geuing out of the pockets. If
the jib chain Dbreaks the jib begins to fall, and the pawls
dart” forwatd into the teeth on the sheave. The Jatter
can now 1o jonger rotate, and as the lifting chain cannot
7ide over it on account of the pockets, the weight of the
ib is thrown an to the lifting chain, and its fall s arrested

fore it has dropped many inches.  When a wire rope is
used in place of the chain a modified arrangement is used
which grips the rope,

Steel Cars for Mines.—A pressed stect coal car has
been made by the Leeds Forge Company, Lud., Lecds,
England, uader the Fox patents, for use in underground
workings. These cars are designed more pasticularly for
<anying caal and are atlapted to he used cither in the pits
o&(or lakln%;oal l;on} the pit mouth to boats or cars for

c

and the vernier at once together.  Otherwise freq
several revolutivns are made betore the desired position is
obtained.  The flashing of the cross hairs is a very simple
operation when preperly done.  Put the instrument in
position, find the light and nail in front of it, then
direct the torch-carer tu “flash” und he will pass
the flame of his light ditectly across the telescope axis
Zin, in from of the object glass untill the cross hairs
#ecin position. The poson of the sight nail is more
crearly defined ifan orcinaty susveyor’s marking pinis held

p . is made of pressed steel pants,
X of an inch thick and is not unlike the Fox freight car
truck used in this country, except that the framin; cnd
sills. The track is 7 fect long and 4 feet wide. The
sides of the bedy are 3-16 of an inch thick and are coreu.
gated to _Igi\'e nigidity and obviate the need of stays or
stakes.  The total weight, including whecls, axles and
springs, ready for usc, is 720 pounds. These cars have
nroved very satisfactory in En&\ish colliery work on
account of their light weight and small cost for repairs.
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Recent Gold Milling Practice in. Nova
' Scotia.*

By Joun E. HarbMAN, S.B., OLpHAM, N.S.
. In the practice of every art it is always desir-
‘able to have a body of reliable data accessible,
to which to refer for comparisons, and by which
to check one’s own methods and results.
" So far, in gold milling, the data on record
refer almost entirely to large mills, Ze., those
having forty or more stamps ; and to the (com-
paratively) softer ores of the United States and
Australia. I have thought, therefore, that it
might be acceptable to record some data for
Nova Scotia, and for small mills of ten or tweaty
stamps. The time, perhaps, is opportune for
the reason that within the last three years there
has been a decided step forward in the business
of gold milling in the province. Three years ago
I had the honor to read a paper on the Empress

the Homestake type of mortar (modified in
three mills as to minor details), has been
adopted.

In these mills, the design and construction of
the buildings, ore bins and accessories have been
subject to local conditions, and hence have
been of diverse character.

It is not my purpose to give descriptions of
all these different mills, but rather to induce
members in charge of the same to put on record
their experiments and experience.

As to two of these mills, however, (those of
the Oldham Gold Co., and the West Waverley
Gold Co., Ltd.), which have been designed and
constructed under my supervision, I am enabled
to give you descriptions, and figures as to costs,
capacity and saving effected. The two mills
have been built on practically the same lines,
and the plates of the Oldham mill given here-

placed the rock breaker, are free and discon-
nected. The mill contains but ten stamps, and
its character and design will be readily under-
stood from the accompanying plan and sectional
elevations. I may say here that no originality is
claimed for either of these mills. In their
design and construction the whole object was to
select the best features from practice in other
places, and such as had been proved and tested,
and to combine them into such an aggregate as
should be efficient, economical, and best
adapted to the work required.

As to the machinery details, the first one to
which I will draw your attention is the use of
the ““Forster ” rock breaker, i9 the place of the
old “Blake” and the newer “Gates.” The
machine in the Oldham mill is a number three,
the size of the receiving opening being 7 inches
by 18 inches, which easily takes in a slab of rock
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mill at Renfrew,t which had then recently been
built by Mr. D. S. Turnbull for the Empress
Gold Mining Co., and which may be regarded as
the pioneer mill of the new practice in Nova
Scotia.
and detail, was a reproduction of the type
adopted by the Homestake Mining Co. in their
large mills at Lead City, South Dakota, and in
its operation it fully sustained the reputation of
the type for fast crushing, with close saving of
the free gold. Like its prototype at the time, it
had no concentrating plant to save the sul-
phurets, which were reported worth $20 or less
to the ton. No figures of costs or results from
this mill are available for publication.

Since the construction of the Empress mill in
1889, eight other mills, aggregating 150 head of
stamps, have been built in the province in which

This mill, in its design, construction,

* Transactions Mining Society of Nova Scotia.
+ CaNADIAN MINING REVIEW, vol. viii., p. 73.

with show essentially the characteristic features
of the Waverley mill. The Waverley mill is
driven by steam power, the Oldham mill by
water power. As the Waverley mill has been
dropping its stamps for about two months only,
the figures relating to it are given subject to cor-
rection, but the figures relating to the Oldham
mill represent twelve months’ continuous work.
In designing the structure, care was given to
make each component of the mill independent,

z.e., the building, the battery frames, and the ore

bins are each entirely separated from the others,
so that the building is simply a cover with no
strains upon it other than those due to wind and
weather; the battery frames -are not connected
either with the building or the ore bins, and
hence no vibrations are communicated to them
or from them to other parts of the structure;
also the ore bins, upon the top of which is

6 inches by 17 inches. The Waverley mill has
one of the largest size, jaw opening being 12
inches by 21 inches, and capacity being 125 tons
in ten hours. The preference was given to the
Forster in both of these mills for the following
(1) for machines of equal capacity
the Forster requires very much less power than
either of the others, taking less than one-half the
power required by a Gates ; (2) the total weight
of the Forster machine, of equal capacity, is
only about one-half that of the Gates and con-
siderably less than that of the Blake; (3) the
vibratory motion induced by the machine is very
much less than that produced by the Blake, and
no more, if as much, as that produced by the
Gates ; (4) the cost of the Forster is less than
either of the two others.

In small mills, to which I wish it clearly un-
derstood my remarks are meant to apply, the

reasons :
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ponts referring to the amount of power required
and the first cost of the machine, are important
factors, and where the breaker is mounted on
the top of the ore bins, total deadweight and the
vibration are almost equally importamt. TFor
larger mills I am inclined to consider that the
Gates might be preferable, but 1 can see no situ-
ation where T believe a Blake would be the
equal of the Forster.

‘Yhe small breaker in the Oldham mill is
driven 3oo revolutions per minute by a 5 inch
belt, and at that speed crushes 5 tons an hour to
pass an in % and a half ring.

From the rock breaker the ore drops into the
ore bins, which present no points of noveity and
which will be ecasily understood from the
sectional view,  Chutes lead wrom these bins to
the hopper of the “Hammond” automatic
feeder, ‘The feeder is the one which has been
in use at the Alaska-Treadwell mill on Douglas
Island for some years. It has given us every
satisfaction. It is positive with wet and dry
ores, is superior in its freedom from attendance,
can be regulated with great exactness, and is
much cheaper both in fiest cost and repairs,
than either the “ Tulloch” or the “ Challenge.”
Its construction will be readily understood from
the drawing. A small ausiliary split tappet
fastened on one of the stems between the guides,
serves to operate the lever.

The style of battery frame is new to Nova
Scotia, being adopted from he Grass Valley
practice, where sts knownas the “kaee frame.”
Its essential point is the removal of the hoe
shalt from its usual position behind the mortar,
and beneath tiw feeder floor, 10 the front of the
ries and on a level with the cam shan.

bas

'he merits of thearrangement are many: (1)
the shatt 1s always 1 sight, it has the hest hghe
in the mudl, and is easy to ahgn when necessary;
{2) it is removed from heneath the feeder floor,
where it is in darkness, and subject to the damp-
ness, drip and fine dirt which will inevitably
work down upon it and its bearings ; (3) any re-
pairs to the shaft when below the feeder floor
have to be made by artificial light, and in con-
fined spaces which are usually abounding in
grit and fine dirt; (4) it enables the cam shaft
belt to be run horicontally, or nearly so, without
A tightener, and thereby saves a great deal of
wear on the belt.  As against these advantages,
one possible point of disadvantage is made, viz:
that the main shait is more liable to get out of
alignment when crected on this knee frame than
when placed on the solic cross sills henind the
mortar blocks. To this it may be answered
that if the knee frame is properly made and
braced, of heavy timbers, the chances of mal-
alignment are very slight and are casily
remedied.

On this line shaft a Hunter friction clutch
pulley serves to disconnect the cam shaft with-
Jut disturbing the running of the rest of the
will.

Xl‘hc mortar blocks are built of sclected two
uth spruce plank, twelve inches and six
iighes wide, planed on both sides and jointed
on‘f\both edges. The blocks are built thirty

inches wide, and are therefore made up of two
twelve inch planks and one six inch in cach
layer ; joints in one layer are broken jn the nest,
and cach layer is spiked to the previous onc
with 4ody. nails (five inches long), sv that cach
nail holds in three layers, Lach plank is
fitted on the bottom to the surface of the solid
bedrock, as it was found impracticable to dress
off the whin rock to a smooth and level surface,
and concrete is valuelass unless put down in
large masses.

‘The two blocks for ten stamps are built to-
gether, so that the Oldham foundation is one
solid picce of timber thirty inches wide, four-
teen feet deep, and twelve feet two inches long.
In the Waverley will the blocks were built in
the same manner, but are for twenty stamps. As
bedrock was four feet deeper, and a clear space
of four feet was left between the two cam shafts,
the final block in Waverley measured thirty
inches by cighteen feet by twenty-cight feet four
inches.

‘I'he holding down bolts were put in as usual,
with the exception that the standard threads for
one and one half inch bolts were not used;
instead of six threads to the inch, twelve threads
to the inch were used, with standard size
hexagon=l nuts.  This substitution of afiner
thread not only gives greater strength,* but also
serves to prevent the jarring loose of the nut by
the vibration of the mortar,

‘The mortars are moditied from the Home
stake pattern only m the fronts, which are cut
down to within two mches of the bottow, the
height of the front bemnyg requlated by wooden
chuck blocks faced with thin steel plate.  Abo
the Ip has bean entended three and a half inches.
The accompanyig detul drawings will show
the character and extent of tiese changes,

The essenual character ot tie mortar s not at
all affected by these modifications which have
been made only for minor points of convenience.
‘The cutting down of the front was done for two
reasons :  first, be~.se the Oldham mill is also
a custom mill and it was desirable that the whole
inside of the mortar should be readily accessible
for a thorongh clean up ; and secondly, because
of the very diverse character of the quartz com-
ing to a custom mill, necessitating perhaps a
hith discharge for one lot and a very low dis-
charge for anotber lot. It has been found also,
in the experience of twelve months, that the
slight spring, or give, which the wooden chuck
block has (although wery shyght) is sufficient to
cause the amalgam to scutle a little lower round
the dies than it does m the solid front type.
‘The extension of the lip was made in order that
the apron plates might be entirely free from the
mortars, and receive no wmotion or vibration
theretrom,

‘The cams, tappets, bosses. shoes and dies are
of the usual Homestake pattern, the full stamp
with new shoe, weighing 838 ibs.  Sectional
guides such as were deseribed in the paper on
the Empress mill, have been used, with the
addition of a long diagonal washer to prevent

* Sec paper of Major W, R. Ring. Trans. A, I M. E,
vol. xiv., p. 90 ¢f seg.

checking or warping. The guidesare 14 inches
long, made of sound yellow birch wood. They
have been in use in the Oldham mill for twelve
months, and are good for several months yet be-
fore being trimmed down, The lubricant used
is a mixture of tallow and graphite, applied
warm. ‘The front clevition of battery frame
shows the sectional guides in position, but does
not show the diagonal washer.

‘The plates for catching the amalgam are four
in number.

‘The first plate lies inside the mortar, just at
the lower edge of the screen, and about ten
inches above the foot of the dies. It is made
from a strip of copper oue-eighth of an inch
thick and one and three quarter inches wide;
the length being the full length of the screen,
about forty-cight inches.  “This copper strip is
placed on a bar of square iron, and from one-
quarter to three-cighths of an inch in width is bent
over at right angles for, the whole of its length.
It is then fastened to the rounded or bevelled
edge of the wooden chuck-block by screws, the
longer side sloping upwards towards the screen
at an angle of about 45 degrees with the horizon,
while the shorter side inclines towards the
stamps at an equal angle, forming a narrow V
shaped trough, as shown in fig. 1 sectional view
of the mortar.

‘I'his plate has proved most effectual, as will
Le shawa further on, and the wear upon it, after
twehe months, is not noticeable. It does not
choke nor fill with sands, the splash from the
serecn being sufficient to dislodge the sands but
not the amalgam. Out ie the mortar there is
a splash plate cight inches wide, set at a run of
three-quarters of an inch 1w the foot, which
catches 8o per cent. of all the gold caught out
side of the mortar.  This plate discharges the
pulp upon what is called the “quadrant plate,”
which is a sheet of copper rununing the full
width of the apron plate, but curved round the
quarter circumference of a circle whose radius is
9 inches in the Oldham mill and 6 inches in the
Waverley mill. The prime function of this plate
is to spread the pulp perfectly smooth and even
upon the long apron plate below, but it has also
been found to be a most efficient amalgam and
mercury saver.  From this quadrant plate the
pulp has a drop of one inch upon the upper end
of the apron plates, which are fifty-four inches
wide by ten feet long and have a pitch in the
Oldham mill of one and three-quarter inches to
the foot  From the apron plate the pulp drops
intoa box on the end of the wooden table, whence
it is led by an iron pipe two inches in diameter
to a mercury box of the Grass Valley type,
thence through a short wooden sluice to a hox
of the same pattern as is used in the Black
Hills, thence, in the Oldbam mill, to a Golden
Gate concentrator, which handles all the sands
from ten stamps with case, being from 24 to 30
tons in 24 hours. .

‘The tables upon which the apron plates are
laid are arranged so that the pitch can be varied
from one and three-cighth inches to the foot as a
minimum to two inches to the foot as a maxi-
mum. Reference to the sectional clevation of
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the mill will show that the tables (F) rest upon
two stringers (A) of 3°x5” scantling and are
kept from sliding downwards by a block or
cleat (G) nailed to the stringer.  These stringers
lic loose in nntches or gains cut in the standards
(B), and a hard wood pin (C) keeps each
stringer from sliding downwards, but admits of
sufficient freedom to raise the lower end as re-
quired. T'he standards are nailed to the floor
and have no connection with the mortar blocks,
nor has the floor, a coarse saw-cut separating
the boards of the floor from the blocks. At the

diameter, conveys the water to the interior of the
mill. Inside the building the diameter of the
pipe is gradually reduced to eight inches, where
it is joined to the wheel gate by danges. This
pipe line is provided with three valves, located in
appropniate places, one for blowing out air when

Jilling the pipe, one for automatically admitting

air in the event of a ‘vacuum being formed n
the pipe, and the third valve is an Ashton pop
safety to relieve any abnormal pressure arising
from suddenly shutting the water off the wheel.
Four nozzles of different diameters (23", 3"

and has givcn' every satisfaction, both in cold
weather and in summer.

As Nova Scotia abounds in water powers, in
which in many cases the flow of water per
minute is too small to be utilized to advantage
in a turbine, it may not be out of place to say
that this wheel will render many of these powers
valuable wherever the conditions are such as to
permit of obtaining readily a head of 40 fect or
more at reasonable distances.

‘The motive power of the Waverley mill is a
tandem compound condensing engine, cylinders

lower standard a hard-

8”and 12" by 12", with

wood wedge (D) is in-

1 11

a Meyer's adjustable

serted, which has a slot

cut in the middle,
through which a bolt (£)
and thumb nut is run.
By means of this wedge
the inclination can be
changed to suit the |
character of the pulp
passing over the plate,

the wedge being locked
in position by the thumb
nut. Theupper edge of
the copper apron plate
is turned up one inch,
behind the lip of the
mortar, but not touching
the mortar, so that there

is no point of contact
hetween the outside
plates and the mortars.

‘The floor of the bat-
tery room is laid in hard
pine with a pitch of half
an inch to the foot, and
a sluice is arranged to
carry all washings from
this floor to a mercury
trap below.  The floor
is washed down by a
hose every shift.

The lowest floor of the
mill measures 38 feet by

cut-off, Boiler pressure
is carried at 100 lbs.,
and stcam is cut off at
14 when condensing,and
at 3 when run com-
pound but not condens-
ing. The cconomy of
this type of engineis too
well known to need
further demonstration.

In the Oldbam mill
the pulp, after leaving
tue last mercury trap,
flows into the hopper of
a Golden Gate concen-
trator, whence the tails
run into the brook, the
headings being saved in
a box. The average
mineral contents of the
quartz crushed is about
2 per cent., the sulphur-
ets saved are very clean,
averaging over 9o per
cent. mineral, and assay
$70 per ton in round
numbers.

No concentrator has
yet been added to the
Waverley mill, the merits
of several machines be-
ing under consideration.

30 feet. Upon it, be-
sides the Golden Gate

The percentage of sul-
phurets will run about

concentrator, are the

boiler for heating the

nill in winter, the coal

bin, the retorting and

smelting furnace, and

the casing or housing of

the Pelton wheel which

furnishes the power for

the mill. The shaft of

this wheel is on a level

with the floor, tae wheel-

pit and tail-race being

excavated below it. From this shaft a sixteen inch,

six ply rubber belt conveys the power to the line

shaft, whence it is distributed to the cam shatft, the

rock breaker, the exhaust fan ard concentrator.
The Pelton wheel referred 10 is a six foot

standard single nozzle wheel, operated by water

under a head of seventy-six feet eight inches, or

a pressure of about 33 lbs. per square inch.

This water is brought in bya ditch 1,026 feet in

length, to the forebay, whence 3540 feet of pipe,

made of No. 14 gauge iron and sixteen inches in

Frour ELtvarion
or.
Barrear. Frape.

Stle filndn « | Foat,

3% and 4”) are supplied, to be used as the de-
mands of power vary ; the three inch nozle is
the one usually used at Oldham. With this
size of nozzle, venting about 250 cubic feet of
water per minute, the wheel develops more than
25 horse power, which is sufficient to run the
entire milling plant,

I am informed by the Pelton Water Wheel
Co. that this is the first wheel of the kind sent
to Canada, outside of British Columbia, It has

been continuously in use since it was installed,

the same, from 2 per
cent. to 3 per cent.
‘This brief description,
of the equipment and
character of the mills
under consideration will
serve to bring out the
main points wherein the
recent practice differs
from the older practice.
The adoption of the nar-
row mortar with inclined
screen, thé rapid, but short, drop of the stamps
and the narrow V shaped inside plate, are
features which have been developed by reason of
the necessity for getting increased capacity with-
out impairing the efficiency of the battery as an
amalgam saver.

T am enabled to give some of the actual work,
ing results of these mills, and hope to supple-
ment them in a future paper.

As to increased capacity: The Oldham mjll
drops its stamps 85 drops per minute, six apd

;
'




THE CANADIAN MINING AND MECHANICAL

REVIEW, 137

a-half inches, and the screen used is an indented
Russia iron slot, having a No. 7 ncedle, the
equivalent of 3o meshes to the inch., Under
these conditions the capacity of the mill is from
28 to 3o tons per 24 hours, or 11§ to l% tons
per hour; or 2% to 3 tons per stamp per diem.

T may say here that the Oldham mill has to
be used as a custom mill, being the only operat-
ing mill in the district. Hence the varicty in
the character of the quartz in the lots presented
for crushing causes a considerable variation in
the capacity under the conditions given. From
clean, hard, compact quartz, the mill often goes
upoa soft, much weathered and decomposed
slate belts, careying very little hard quartz.  But
with the speed, drop and screen given, the
capacity of the ten stamps isa minimum of 1 ton
per hour, and a maximum of 1}{ tons per hour.

As to the efficiency of the amalgamation, 1
have summarized the results of the last twelve
months’ work from records which have been: kept
of each and every lot or parcel crushed, As
stated before, the lots come from three different
companies as well as from tribute workers, and
the gold contents varied during the year from
$1.50 per ton to $8oo per ton of stuff crushed,
the average being about $18. The size of the
lots also varied from 5 tons to over 200 tons.

Of each separate lot a record is kept, showing
among other things :—

(1) The weight of material crushed.

(2) The time occupied in actual milling.

(3) The weight of amalgam obtained from the
outside plates (fe., splash, quadrant and long
apron plates).

(4) The weight of amalgam in inside V plate.

(5) The weight of amalgam in mortar sands.

(6) The weight of retorted gold.

‘There therefore, a body of data
upon which to base satisfactorily a general
average, and also an opinion as to the efticiency
of the mortar, :

Calculated into percentages the results are :—

is,

Per cent.

Percentage of gold on outside plates....  8.55

o " inside plates...... 23.40

“ *  inmontar sands ..... G8.0§
Total gold. .

It will be seen that the percentage of gold
retained in the mortar behind the screen is gr.45
or 91% in even numbers. .

‘The Aighest percentage ever obtained on out-
side plates was 15¢%s, leaving 84.% per cent. as
the lowest percentage of gold saved in mortar.

The lezvest percentage ever obtained on out-
side plates was 2y%, or 974 per cent. saved in
mortar,

These figutes arc, to my mind, the most satis-
factory answer to the statement which has been
made, that this style of mortar would not save
the gold inside the screen, but would grind it.
In only one case have I seen the gold show
signs of having been ground, and that was in
one small lot which was crushed while the cam
shaft belt was slipping, and the speed was con-
sequently reduced to 70-75 drops per minute,

The mill-man seeing these figures will next
ask: “What is the value of your tailings ?’
The average assay value of the tailings as they

go upon the concentrator is $2 pet ton, but this
value is alrost entirely in the sulphurets, the
tailings from the concentrator varying from 2o
cents to 5o cents per ton.  Samples of tailings
from which the ets were climinated by
careful panning showed only traces of gold.

The mill-man from Australia or South Africa
will be inclined to doubt these figures until he
is told that the gold in Nova Scotia quartz is
coarse (comparatively speaking). It is very
doubtful if there is any quartz vein worked in
Nova Scotia which carries gold of such a degree
of fineness as to be invisible to the ey, or so
fine as not to be saved by stamp-mill work if the
mill is a proper one and the amalgamation
skilfully performed. I am fully aware that this
statement will provoke discussion, but I make it
after nearly eight years diversified experience in
this country, and after two ycars very careful
study of the question. In somo veins the sul-
phurets carry fine gold mechanically combined,
of which a certain proportion is set free by fine
grinding in a pan, but all such sulphurets with
their contained gold are much more satisfactorily
handled by concentration than by fine grinding
with the consequent sliming.

The essential and important factor of this
large percentage of gold saved in the mortar is
the rapid short drop of the stamp. With the
narrow mottar ot western pattern, slow speed is
the enemy of successful saving of gold behind
the screen,  The relative height of the screen
above the die, and the coarseness of the mesh,
are important factors it is true, but they are
entirely secondary to the speed. T have dilated
somewhat upon this point because some of the
mills having mortars of this type in Nova Scotia
have been blamed for not saving gold, and upon
them has been laid the blame of unsucccssful
ventures.

Whatever the true cause of these failures may
be, it certainly cannot be the form of the mill
mortar, if this same form does the good work it
has done for years in the Western United States,
and has done lately in the mills under considera-
tion in this paper.

The results, as to capacity and efficiency, in
the Waverley mill, although covering only a
limited period (some 8oo tons crushed) fully
bear out the figures given above. ‘The speed in
the Waverley mill is 1oo, the height of drop six
inches and the screen 30 mesh.  The duty is 30
tons per diem. The average saving behind the
screen - has heen 9o per cent, on the
plates 9+%.

Coming finally to the costs of milling, we
naturally cannot expect small mills to work as
cheaply per ton of material handled as the large
ones do, but yet in Nova Scotia, where both fuel
and labor are cheaper than in the west, we may
expect to approximate the costs of the best mills
elsewhere.

In Prof. Hofman’s paper on *Gold Milling in
the Black Hills,” the cost at two different estab-
lishments is given as: $0.8349 per ton, and
$0.87 per ton.  If we deduct from these figures
the item for fuel, a very expensive item there,
the costs stand about .56¢c. per ton milled.

tevh
Y

Taking the costs at some of the best of the
California mills,* the results in 188[1 were :—
Plymouth miill, 160 stamps, water power.$0.3900
Bunker Hill mill, 40 stamps, water
POWCE. teveviacross sesaneessans O
3 Plumas Eurcka mill, 6o stamps, water
powe: ceeees 04875
Sierra Buttes mill, 8o stamips, water
POWEr cetanrnceenasossaasessnss 03450
‘The costs at the Oldham mill are given i

detail as follows :—

L LR EE LR R )

E]

Per ton.
Lo S
e ivenn Lo LTI 1T o
$0~349_2

This figure, it must be borne in mind, is for a
mill doing custom work, which necessitates much
loss of time and consequent loss of tonnage, and
higher “costs per ton.  The same mill, when
running on large lots, has reduced the cost per
ton for labor $0.063, making the total cost per
ton for large lots $0.2862. During the winter
months an extra charge of $o.0351 is made to
cover the cost of fuel required to warm the mill.
The highest cost per ton, therefore, in the
Oldham mill during the past year has been
3844 cents, and the lowest 28 cents,

Figures of costs for the steam mill at Waverley
are not yet available, for the reason of the short
time the mill has been at work, but the cost
sheets for May showed the figure of 484 cents.
I have reason to believe that this figure is not
far astray; and that the result of the first year's
work will show a cost figure not to exceed s0
ents per ton.

——t
‘The Use of Asbestos in Mines.

Asbestos is a highly refractory fibrous mineral, having
about 90Y of silica and magnesia in its composition. It
is insoluble in water, and will not change its mechanical
(that is, fibrous) structure when wet,

licati i ing mines, is to in-

e apy of in op

sulate steam i The problem which
the mininF engineer is, how to sccure good results with a
steam boiler at the mouth of the pit, and a pump several
hundred feet under ground, or a fan several hundred yasds
away from the boilcr, necessitating the use of long lines
of steam pipe which must be covered with a nen.conduct-
ing material to prevent the radiation of heat.

his pipe often runs close to the tracks in slopes and
along haulage roads, or is hung perpendicularly in shafls,
where it meets with the roughest usage and is often sub-
ject to the constant drip of water, sometimes strongly im-
pregnated with sulphur.

Of what form and of what materials to make an in-
sulator that will be of service under such trying conditions
is the question that must be solved.  That the pipe must
be covered is scarcely a matter of debate,  Assuming the

ipe to e 4” internal diameter, and the run, say 1,000
eet, the exposed iron surface will be £,250 square feet,
f.e., the cquivalent of a flat surface 125 feet long by 10
feet broad.

Assuming, further, a steam pressure of 70 1bs! we have
a body of heat at 316° Fahr., 1,250 square feet in extent

ly radiating into an phere about 250 degrees
cooler than itself, with results which anyone familiar with
the condensation of vapors can easily predict.  Theoreti-
cally, it would take over 8 tons o{cml per annum to
remedy the waste in cach 100 lineal feet of pipe, or, at
$3 per ton, $24 per 100 fect, making a total waste
on the line of pipe in question of $240 per annum, but
practically the pump could not be run, as the water of
condensation would clog the cylinder and valves so as to
stop the motion and injure the machinery.

Vith the pipes properly insulated by the application of
a good non-conducting covering, all this loss can be pre-
vented, and p 1y dry steam delivered at great di
from the boiler. .

The loss from radiation under such favorable ciscum-
stances is infinitesimal, and compated with the loss of
waste through fricticn and other causes, is not worthy of
note. It is hard to obtain rcliable statistics owing to the
dif of making bservations from apy
covering so much ground. Ina recent test, however, of
a system of piping carrying hot water undvr pressure at
400 degrees Fahr., the total loss, in a travel of 10,000

*California State Mining Burcau.

Eighth Annual
Report of State Mineralogist.
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fect, chargeable 10 radiation, was placed at 3%, These
tests were made by competent engineers, and with the
use of every means known to saence. Al of the pipes in
question were isulated with 157 i thickness of asbestos,

faving considered the possibilitics of the case, we * Hw
revert to the main question.  What wateral, 1f any, will
answer the purpose 2

Such material to fully answer the purpose must fill the
following requitements: -

1. 1t must be a non-conductor of heat.

2, It must be unaffected by heat

3. Ttaust be unaffecied by water.

4. Tt st stand rough wsage

A countless list of articles have been offered by enter-
prising vendors, with various devices for are vronting,
water-proofing, etc., and i tarn have been discarduld for
some fatal defect.

The fire-proofing lining has been found 1o protection
or the water-proof cover has bean hrohen away and the
water has destroyed the covenngs, .

It may be interesting ta review a fow of these to see in
what way they fall short of the stan lard we have just set
up, .., durability under heat, water, and rough usage.

st comes haie felt, the oldest form of pipe covering
in use, one of the best non conductors of heat known, be
cause so full of air cells, hut hair felt is short lined under
heat, and diintegrates apidly when wet.  The various
fire-praof linings used un. r haie felt do ideed prolung its
tife *»ul do not give it real duratality, and for mine work
it cannot be recommended.  Then there is an extended
fist of paper pulp anl wonl fedt materialy, wsually made up
in sectional or cylinducal form  Some have a thin sheet
of ashestos as a lining, placed there more for appearance
than use, as a close exanmation will show the asbestos to
be tno thin to atfrd much pantection,

The best type of this covenng s made of alternate
fayers of wool felt and asbeston sheatlung, faid ap n
cylindrical form so as 1 leave aurspaces.  But this cover
g while efficient ard durable, under ordinary circum-
stances, will not stand the exposure of a nune shaft, the
waol felt will char, leaving the asbiestis,

We would refer right hiere to the woll hnuwa effect of
heat and moisture on organic substances, which is tu dis-
integrate them rapiedly — Hence these, and sumilar cover-
ing, containing a large percentage of hair, wool and other
organic matter will be quickly destroyed in wines, and we
therefore lay @ wn the general proposition that no cover-
ing shonld b I\\h)plch for use moamnes that contains
organic matter in its composition.
he vanons forms of nun conducting caments are more
dugable under the heat hut are to casily wnjural Ly rough
wsage to last long inamine  We can divide them anto
two classes, thase contaning heavy clays or carths with
animal or vegetable fibres as binders, and those made
fron: ashestos and infusonial, or fossil earths.  The former
are only nominal pipe corenngs, as they do nut retain the
fieat and have no real value  The latter have merit, but
are not of service in the line of work we are now contem-
plating.

In connection with these cements or plastic coverings,
we find in use several made from miung magnesia or
plaster with ashestos.  The asbestos acts as a binder amd
adds to the strength of the plasue compound, which
formed into sections or slabs, but the objection arged
against the we of cement in nunes holds good against this
form of material 5 it will not be found durable.

AVe have just gefesred by vanous torms of fuct

1
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most intense radiated heat that can be brought to bear on
it, for it is entirely free from all organic sulstances, and
hence will meet the third requirement, which is to be un.
aflected by water. -

‘This material is then taken and by machines invented
by the 11 W, johns Company, it 1s shaped 1ato eyhindn-
cal form, of sizes to fit pipes of any diameter and ‘of any
required thickness.

These eyhnders or sections of asbestos are then cut on
one side 50 as to o[un and slip over the pipe, after which
they are neatly jachetied with suitable material and pro-
vided with bands and buckles to hold them in place.

For mine work, under favorable conditions, the jacket
1s a lght cotton duck which 15 afterwards coated with a
water-proof paint to keep the covenng dry as possible.
But an very wet places, and under trying conditions, a
jacket of asbestos atud v re cloth is substituted. i
special material formed by uniting |n{crs of ashestos
(Lt\mg\l the weshes of wire cloth after which the matenal
is water«proofed. ‘This forms a jacket of great strength and
durability, anaifected by heat and 1) reious to moisture.

These jachetings are 1o give tinish to the covenngs, and

Thisisa |

In the shaft, the vein should be sampled from wall to
wall on both sidvs, cvery fifty feet.

These samples should be kept sc{zamc, awd scparately
assayed, and the average of all taken; or, the samples
may he combined, quartered, crushed, and assayed—the
result being the value of the ore output from the whole
wine,

Pay streaks, when distinetly marked from the rest of
the vein, may be separately <ampled—such streaks nswe
ally constituting first-class ore, and the balance, second-
class. \When the I~dge 1s decompesed on the surface,
careful sampling should be made from wall to wall as
usual.  Marhed vanations in fedge matter should be kept
separate.

Dume Savrtive,—~In sampling a dump, or an ore
pile, 1t may be done quickly by grab-sampling.  The
sampler may be blindfolded while he picks up from the
ile the fragments of vein and ore with \\-luc!: his hani
comes n contact,  Or, the pile may be sampled by a
careful selection from its surface.

Car samples may be taken in the same way,  None of
these methods are as accurate as the regular methods of

alsu to prevent any evcess of nthem, as

Hifls the air cells and promotes conduction of heat.  The

covering dues nut depend on the jacket cither for ats
h, ut fur its pratectivn. as the asbestos fibres from

which it s made have in themselves great strength and

will stand very rough handling.

ot again wehuat in any way sajuring the covenng,

We have thas far treated asbestos only in sts function as
a non comlucuing covenag, and we can justly clam to
have demonstiated ats unexqualled merit for this purpose,

There is certaunly no matenal havwn that in any way
aprnmchc; tu it for such a purpose.

But it s nut only in ths way that it s useful to the
miner.  There are many other ways in which it is useful
and doubiless maay mure will be devised i the near future.

It s largely wed as a paston packing in cyhinders of
cngincs Am‘i unps, and also as a flan |lm;kmg to wahe
cylinder heads, steam chests, and all hinds of flange juints.

As a fire provting it admits of great possitalities,  Its
Tong silthen filres can be spun aml woven mto a tne
fabric that would make an eeellent brattice-cloth, and
the many light flenible and durable forms into which at
can be made could, when aintelligently used, greatly «de.
crease the fire rish in mincs.

We senture Lo prediet that the present known wes of
ashestus are to ats >uon 1o be discovered possibalities, as
the feeble steam of the pivncer Cornsh pumips are o the
present million gallon Worthingtons of to-day,

We therefure commend i 1o the nuuce of every thought.
ful amd progressne nining ensuncer,

et et
Notes on Sampling.

By Husorkr R Woun, M
VEIN AND MINE SaMPrING.—On the ethods of
pl van s,y § s and nunes, depend the
actual ralue of the property, and ats value as known to
the public.  \ ein contents, thar assay value at the sure
face, and at muwderate or great depth, vary greatly.  The
character of the vre ven will largely determine tine value
of the assay-return method of samphng.  The changed
chemeal condiuun which sulphudes of iron, capper and
lead, umdergo authe surface, and trequently 1o consider-
able depth, wah an mcrease or decrease of silver, renders
1

ing coverings and point ti the fact that in each cas the
materials tsed an thewr mahe-up other than asbestus can-
not be recommended for use when exposed to great heat,
continued moisture, and rough usage.

We now pomt to anothier most amportant fact tu be
observed, which is that all the Jurability these goods
possess is found 1 ashestos fibres, which they contain,

he hair, wool, paper, pulp, ctc, chars under heat, while
the clay, magnesia, placter, and whuoe smtar illings wash
away under exposure Lo moisture ur crach and break when
subjected to abrasion.

It was the discovery of thesc facts that lud tu the con-
struction of the style of pipe eovening manufactured by
the H. W. Johns Manufacturing Company. This meets
all the demands of winc work, and we will now fully
describe it

It is an established fact that the aon conducting pro-
perty of a matenal depends not su mich on the clements
of which 1t 1» composucd as en thur mechamical arrange-
ment. A matenal which is made up m wlid and compact
form, so that its particles be an close contact will be a
poor non-conductor uf heat. 1, however, this same
material be Joely felted together s as to form numerous
air cells between wts particles or fibres ot will then prove
an excellent non conductur of heat, and ut is such sub-
stances only which adnur of such treatment that are ase-
ful as non-conducturs of heat.  Asbestos, fur instance, is

pularly hnown as a unll board or sheathing, and in this
xI":rm isonly a_far heat insalator, while in the loose or
fibrous form it is onc uf the best non-cunductors of heat
known.

In conformity ta thes will proven facts the covenng
we are about 1o describe s made solely from fibrons
ashestos,

The asbestos is taken i ats crude or natural state,
and by special pracesses it 1s cleaned from all foreign sub-
stances and the long slken tibres are sclected and
sepatated and divided until they are as loose and fine asa
hat of cotton,

This material has been found 1o answer the first stipu-
lation as lud down earlier in ths article, t.c., 1t is a good
non-conductor of heat,

It also meets the second requirement and will stand the

. ate outcrop the gold may be entirely removed.

1 g and not ¢ of the acusal value
of the me, but only in that region of the vem mn which
the samplhing 1s done.

Ve outcrops rarely assay the average value of the
e ;oan some iastances, however, they do, and, indeed,
evceed the average value of the vein at greater depth.

A Proseicr, or the fisst sampling done on 2 vein,
should be made from a seres of puts, dug at intervals
along the vem, as a single excavation cannot represent
the average salue ol the ore.  Such pus should be ten or
twelve feet i depth, and, 1f the ven s much decomposed
on the surface, such samples cannit be taken as any
cntenion of the value of the ven throughout.  Surface
samples cannot ve regarded of any value as to the real
character of the vein, It has been said that the depth of
the test pits should be at least ten feet, but they may be
regulated accouding to the nature of the ore.  If the sur-
face cappings consist of 1ron ovides and the carbonates of
fuw assay-yietd, a short distance may reach the ore body
the form of sulphrdes, but this must be deternned by the
Judgtuent of the prospector.  Gold bearmg vens are fre.
quently ncher at the surface, and the gold more apt to be
m the form of large agglutimations, though at the immedi-
When
the gold accompatues aron pyntes, and ovidation goes on,
the ferrous «uiphate fermed, acting as a shght solvent of
wold, removes 1, or washes it out, or deposits 1t in
nugget-lihe masses.

n sampling ore in which there s nanve silver and silver
sulphudes, the sasne care 15 taken to get a quanuity of ore
cpresentative of the quality of the ven, holding rock and
silver in constant ratio.

In sampling & mine throughout, for buying or sclling
pur}»oscs, 1t should be sampled 1n all the levels, and the
shaft as well.

1. When the ledge is exposed in end of tunncl, sampled
thus, x.

2.' When the ledge is exposed in bottom of the shaft,
sampled thus, x.

3. When the wnnel follows ledge, the vein should be
sampled from wall to wall, across both roof and floor,
every ten or twenty feet,
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0 they are wet they dry -

hng for buying and selling pueposes.

The most satisfactory method of sampling a winc is to
take trom five to ten tons of the ore and ship it to a mill
or smelter, where the actual commercial value of the ore
can be obtamed,  Such a car load shoukl be taken from
all paruons of the vem.

SMELIER SAMPLL AGs. —In sampling slags it is
better o do so wlte they are hot and fluid, -~ A slender
1ron rod may be used, a portion of which bent at one end
serves as a handle. It as thrust into the red hot siag and
quichly withdrawn, and wstantly placcd m a bucket of
water. ,The thia shale of slag coating the ead of the rod
falls .nto the water.  Where l%u: slag 1s run in pags on the
ground as from matte reverbatory furnaces, the slag nwst
be broken before too cool, and the red hot thrust into uts
centre.  In tlus case the rod 1s far the tost, but when the
slagz 1s run into pots a small iron cap with a long handle
may be used, the surface of the slag i the pot being
broken and the cup thrust into the molten llui'l, care
being taken that ail the partcles of matte suspended in
the slag be fiest allowed to settte.  The slag in the cup
should "be cooled slowly, and, on breaking, present a
glassy appearance. Slag may be sampled when cool,
several picces bemg brohen off from 1t but this method is
more mconvenent, and 1s not so representative of the
quality of the slag,  Surface samples sHmuhl not be taken
as bits of coke or flux are apt to adhere.

Mai rE.~1n sampling matte the cup should be used,
the shight crust which has formed on the pot broken and
the cup theust well in, as slag 1s fre.uently on the surface.
1f, however, the pot is fuil of malte, it 15 not advisable to
hrust the cup to the bottom as speiss is very apt to be
oresent.  The sample 15 cooled by dropping it into a
oucket of water.  Where the matte is run into a mould
as I copper teverberatories the watte is sampled by
breaking small chips from the centre and one end o}lhe pig.
Zixe l’or>.—’l“n: following 1s the method of sampling
the zinc pots m the desilvenzation process:  After the
final zincing and the last alloy of zinc, a rich silver-lead 1s
shimmed from the surface of the pot: and a long-
handled pasr of tongs having a cavaty in each tong, which
when closed resembles a bullet mould, 1s thrust into the
pot b{ the workman, worked back and forward until
heated  then suddenly closed, drawn up and opencd on a
clean board or Nag-stone.  Thisas the method of samp-
ang the bottom olblhc pot, two bullets usually being taken.
The upper portion of the Yol is sampled by quickly
thrusting in and quickly withdrawing a thin short bar of
stecl, rounded at one end 3 a thin coatng of lead will ad-
here. which can be readily removed by shtuing one side,
‘These samples will vary slightly .10, .08. The lower
portion of the pot usually runs a tafle higher than the sur-
ace s.\mrle. though the workman can usually tell by the
natwure of the last alloy remaved, 1ts crystalline structure,
ete., whether the silver 1s all taken out,

Bursiox,—The bullion direct from the blast furnaces
is sampled with a punch hammer, which removes a core
from cach bar.  These cores may be duplicated by one
from the muddle of the bar and one from the end.

When pure retined or test Iead is manufactured, the
lesilverizing process 15 inved till the lead assays .005
or less silver to the assay ton.  This requires a repetition
of the zincing process, and_a re-samphng alter_each re-
wmorval of the zinc alloys.  The sampling is performed in
the same way, haweser, Lut the assayer uses (wo assay
tons from the top and bottom of the pot, which he first
sconties and then cupels. .

These should be ‘taken, melted down i a pot by a
moderate heat in 2 wind furnace and the contents poured
into 2 mould.  This may be doneat the close of 2 month’s
run,  The bar has a picce chiselled from the end and
across the middle. This is rolled out with a haud roller
to a ribbon the thickness of sheet lead, and with sheacs,
cut across into the strps, then again cut across into small
squares which are mixed up.- Two assay tons weighed
out which are scorified and cupelled.  Usually it will be
found that the middle of the bar runs a trifle higher in
silver than the end.

Brast-Fursaces.—The furnaces are sampled at the
lead wells, the antimonial and copper oxides brushed off
the surface and a little lead poured on to a flat cold sheet
of iron near.

SOFTRNING FURNACES. « The sofiening furnace is
sampled in much the same way, the surface cleaned and
sample poured on the flagstone pavement near the furnace,

CurrLs AND SILVER FURNACES.—~In sampling cupels
the surface oxide is brushed away and a cup thrust in and
the contents poured on a clean portion of the hearth.
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In silver furnaces the bar or poker end, first cleaned, is
quickly thrust into the molten silver, coated and knocked
off on to the hearth. The sample should be taken from a
portion of the bath on which no trace of lead oxide floats.
In sampling the silver while pouring into the moulds a
buck.et of clean water should be at hand, into which a
portion of liquid silver from the ladle is dropped at
Intervals. If the ladle is held high and carefully shaken
the silver will be granulated. After each sample the
bucket should be cleaned and refilled.

In smelter sampling—such products as the zinc oxide
formed by driving steam into the molten lead—atter the
zincing process, the fue dust from blast, cupel and silver
turnaces, the litharge, cupel bottoms, furnace linings, the
most of these being sampled and assayed at the close of a
month’s run.

The sampling of flue dust and zinc oxide is done by
selecting portions from the heaps and cutting these down
by a riffle to a small bulk.

<&

The Dangers of Dynamite

In an article contributed to the Genie Civil of the
Irth June, M. P. F. Charon, Ingénieur des Arts et
Manufactures, discourses on the influence of dynamite
on the health of miners, observing that its use—and in
fact, the use of all so-called nitro-explosives in mines
and public works—exercises an injurious influence, which
it is desirable to point out. Dynamite is obtained by
mixing nitro-glycerine with an absorbent substance,
the office of which is to furnish a solid or, at any rate, a
pasty mixture more convenient than a liquid one for use
In mines.
given to modern explosives, for the most part they
differ very little from dynamite, being mixtures of
nitro-glycerine with one or more absorbents.  Although
some of them have as bases nitro-cellulose, nitro-benzine,
nitro-naphthaline, &c., they are all nitrogen explosives,
exercising an injurious influence through the poisonous
or, at any rate, deleterious gases which they generate.
. Theoretically, nitro-glycerine becomes decomposed
into oxygen, nitrogen, steam and carbonic_acid; but
in point of fact, explosives of this nature, which are very
difficult and dangerous to manufacture, give out a large
volume of gas of highly complex nature, including
carbonic oxide and vapours of nitro-glycerine, which, with
the carbonic acid, are very dangerous to inhale, some of
them, indeed, causing suffocation or poisoning. In
addition to this, the explosion of dynamite often projects
a fourbillon, or whirlwind, of dust, which penetrates the
lungs, the injurious effects being in direct proportion to
the quantiity of the charge. According to M. Berthelot,
M. Vieille, and M. Sarrau, 1 kilog. (2°21b.) of nitro-
glycerine gives out, on explosion, a volume of 713 litres
(2,520 cubic feet) of gasand steam, when reduced to a
temperature of zero Cent. 32 degs. Fahr.), and a pressure
of 76 mm. (3 in.) of mercury, the elevation of temperature
due to the explosion being 6,980 degs. Cent. Admitting
a free and instantaneous expansion of these gases would
be, according to Mariotte’s formula, nearly 20 cubic
metres (706 cubic feet). In a mine heading of 3 square
metres (106 square feet) sectional area it may be admitted
that the products of explosion, driven along by the
enormous pressure developed, would displace double the
volume of air,-—that is to say 40 c.m., which is equivalent
to 13 m. (42%ft.) longitudinally. Of course the gases
very soon contract on cooling, and are dispersed more or
less quickly by the ventilation ; but it is no less true that
these gases remain mingled with the atmosphere of the mine
Sufficiently long to incommode the men, Approximately
these gases are composed of—steam 19 per cent., car-
bonic oxide and carbonic acid §8 per. cent., nitrous pro-
ducts 15 per cent., and nitro-glycerine vapour in varying
quantity ; therefore about 11,000 litres (3884 cubic feet)
of carbonic oxide and carbonic acid, and™ 3,000 litres
(106 cubic feet) of nitrous products are instantaneously
liberated on the explosion taking place, and must exercise

an injurious influence on respiration if the explosions are
often repeated.

Dr. Darlington who studied the deterioration of the

workmen’s health owing to dynamite explosions while
driving the tunnel for the new Croton Agqueduct, at
New York, noticed the following symptoms :— Headache,
cough, indigestion and nervous trouble, severe cases being
characterised by nausea, vomiting, violent and irregular
beating qf the heart, and sometimes feeble and intermittent
pulse, with all the effects of asphyxia and poisoning ; and
these symptoms led him to suppose that the smoke
produped by dynamite explosions contains a certain
quantity of volatilised nitro-glycerine in addition to the
poisonous or deleterious gases already mentioned.

To counteract these injurious effects it is recommended
to take a strong decoction of pure coffee, and to inhale
the vapour of ammonia, sulphurous acid or a concentrated
acetic acid; while a small quantity of carlfonate of
ammonia, a few drops of ammonia in coffee, a glass of
water, or antipyrine may be taken. Prevention, however,
is better than cure; and M. Charon recommends, as
preventative measures, energetic ventilation at the
working face to promptly carry off the products of
combustion ; while to prevent any partial vaporisation of
nitro-glycerine, and even to considerably reduce the
formation of nitrous vapours, & much more powerful
detonator is recommended than that generally employed —
for instance, 1 or 1} gramme instead of only a 14
gramme of fulminate—a sufficiently powerful detonator
having the advantage of causing more complete decomposi-
tion, thus approximately realising the theoretical formula
of transformation into the simple gases of the explosive.

Notwithstanding the great variety of names .

Mining Development in the Slocan and West
Kootenay, B.C., Mining Camps.

By WALTER B. M. Davivson, F.G.S., A.R.S.M,, Etc., Ottawa, Ont.

In 1888 Dr. G. M. Dawson, C.M.G., published an
excellent monograph on the ‘“ Mineral Wealth of British
Columbia,” and his general notes end as follows :—“‘In the
southern district, for which information is most complete,
praiseworthy efforts are now in progress at a number of
widely separated localities, toward the exploitation of ores,
which, in many cases, have already been proved to be of
an exceptionally valuable character. Here, at least, we
have every reason to believe that we are on the point of
witnessing the inauguration of an era of mining activity
of the most important kind.”

This prediction has not been fulfilled before this year,
and there is no doubt that the *‘ era of mining activity ”
has only just begun.

There is probably no other country where there is such
a magnificent opening for successful mining, which has
been so much talked about, and where all legitimate
mining—except coal mining—has produced so little in
actual results. Without doubt all this will soon be altered,
and British Columbia will take rank as one of the largest
producers of gold, silver, lead, and copper, in the world.

It is easy to trace the reasons for the failures which
have marked the history of mining in this Province.
Since the dying away of the excitement which started in
1858, when over thirty thousand miners swarmed over
the country—penetrating to the head waters of the wild-
est rivers, and leaving good pay washings for the possibly
richer beyond—some gold has been washed by white men
and Chinamen, though in constantly decreasing amounts;
but this gold, up till now, with the exception of a few
small sample shipments of silver ores, has been the only
practical outcome of mining achievement. Next year I
trust we shall be able to say, Nows avons change tout cela.

Not less than three smelters have been erected during '

the past five years, and another (of which more anon) is in
course of erection ; one built at Vancouver is now demol-
ished ; the one at Revelstoke. has had only a disastrous
trial run of a week or ten days; and that at Golden,
although finished, has not yet been blown in. These
three are on the Canadian Pacific Railway, and have all
been built by town site companies, and not by practical
smelting men. They all attribute their failure to smelt
anything to the impossibility of purchasing ore, and to
the high percentage of zinc and antimony in the small
quantitics of ore offered. It was presumed, without
doubt, that the erection of these smelters would encourage
the miners to mine and produce ore, but it has failed to
do so; and I regret to have to record as the result of my
observations during an extended trip through all the most
important mining districts of British Columbia, that the
production of ore is the last thing that these so-called
‘“miners” aim at. Theh only wish is to try and develop
their mine until a ¢ fine showing” is apparent, and then
it is carefully left, and never disturbed, in the hopes that
it may be sold to some sanguine capitalist. This system
has been carried out even in the Silver King mine on
Toad Mountain and the Lanark mine at Illicilliwaet,
and in the claims of the prospector who never pretends to
do more than prospect. There is .no pretense of
legitimate mining, and while many mines are in the
hands of wealthy individuals, none of them have any idea
beyond bonding their properties in the hope of selling out.
The only notable exception to this is the Blue Bell mine
on Kootenay Lake, owned by Messrs. Franklin Farrell
and Tomlinson (of the Parrot mine, Montan.), and A. B.
Hendryx (of New Haven, Conn.), where the intention is
to work the property.

Naturally, under this system, development has been
painfully slow ; work has been entrusted to cheap, and,
therefore, usually incompetent men ; there has been no
systematic plan of mining, no mining machinery, and
ofien, where there has been a “‘good showing,” the
owners will not touch it for fear that the next blast may
injure its appearance. I cannot do better than quote
Dr. G. M. Dawson’s words, which are as true to-day as
when written :—

“ While speaking of causes which have hitherto stood
in the way of vein-mining, it must also be mentioned that
not the least important of these has heen, and still is, the
fictitious or exaggerated value too frequently placed upon
entirely undeveloped discoveries. While it is manifestly
right that the discoverer should be properly remunerated,
it should be remembered that a mere surface showing,
however promising, generally requires the expenditure of
a large sum hefore its true value can even be ascertained,
and that till thus developed it is unreasonable to expect a
large payment for mining claims.”

Under these circumstances it is scarcely to be wondered
at that there are virtually no results, for foreign capital
is shy of-investing in any place where there is no output ;
and as a good tree is known by its fruits, so is a mining
camp known by its results. One mine producing ore in
paying quantities will attract more capital into the coun-
try than thousands of prospects, or specimens, or news-
paper puffs ; for what attracts capital is a successful mine,
and the best advertisement is the figure o output in the
mineral statistics. I trust that before next year there will
be several mines which will have substantial returns to
make.

The district which this year has received the most
attention is the West Kootenay, particularly the Slocan
district. T have just returned from a professional trip,
when I visited all the important prospects. At the time
of my visit there were six or seven hundred prospectors-—
mostly from the United States—camped in *‘ the Slocan,”

| were in the dump.

and though most of them have located a claim or two,
few discoveries of any importance have been made this
year, and attention was centred almost entirely on the
most important of the discoveries of last fall. These
were, ‘“ The Noble Five "’ group of five claims, (including
the Noble Five and the Bonanza King), the Slocan Star,
the Freddy Lee, the Lucky Jim (the last two were
located by *“ float” last fall, and found in place this year).
There are others, such as the Payne, Chambers, and
other groups, which, while being promising prospects,
present no extraordinary features.

The different mineral deposits are found in a black
argillite or phyllite of the Nisconlith Series (Dawson) of
the Cambrian age, which lies unconformably upon mica-
ceous and hornblendic schists, quartzites and gneisses of
Cambrian age. The mining field is a basin some twenty
miles long by ten miles wide, and it is underlaid by micro
and macro-crystalline granites to the south, and by an
altered volcanic rock (mostly trachyte and diabase) to the
north. The argillites are much contorted and folded,
the cleavage planes are indistinguishable from the bedding
planes, and they are traversed by frequent dykes of in-
trusive granite or felspathic trap. The argillites are fre-
quently fissile, and are often calcareous.

The different mineral claims have generally a similar
formation, and vary only in width, assay, and continuity.
They have probably been formed in the following man-
ner: When the upheaval which caused the mountain
range took place, these slaty beds were crushed and
folded as a quire of paper might be crushed between the
hands; in this way certain crevices and spaces would be
formed lying parallel with the bedding planes, or at right
angles to the direction of the pressure. This pressure
was energy and was accompanied by heat, and the two
caused a molecular redistribution of the minerals con-
tained in the calcareous clay slate, and the crevices were
filled up by different minerals, quartz, calcite and argen-
tiferous galena predominating. I noticed as associated
minerals marcasite, copper pyrite, zinc blende, bornite,
and tetrahedrite (Fahlerz), but only in small quantities.
The galena is locally distinguished as *‘coarse cube,”
“steel ” and ‘“‘wavy” galena, the latter usually being
antimonial, The pyrite is sometimes arsenical, forming
mispickel. Crystallization is rarely complete and there
are very few vuggy cavities.

The mineralized zones seem to be fairly regular and
continuous for some little distance. At the Bonanza
King, the zone is plainly traced on the course of a snow
slide for two or three hundred feet, varying in width from
six to fourteen feet, carrying a very varied percentage of
galena in places; the galena appeared to form about
ten per cent. of the zone, and there were occasioral lenses
of a foot to eighteen inches in width ot pure ore. As no
work had been done except clearing away the snow, and
in places a little picking on the surface, it is impossible to
estimate the percentage of lead ore to the total contents
of the mineralized zone.

The assays of the galena vary extremely, but without
doubt they carry an exceptionally high percentage of
silver, varying from 80 oz. to many hundred ounces per
ton. This group of mines, in my opinion, will prove to
be a very fine property, judging by the surface indications,
and of the claims, I think best of the Bonanza King.
From its altitude, over 6,000 feet, and the great steepness,
of the mountain, the want of water, and the ever present
danger of a snow slide, the development work will have
to be very carefully laid out, and in working the mines
successfully there are many difficulties to be overcome.
Judging from the surface indications it will be possible to
cob and hand pick a good deal of the ore, but when opera-
tions are undertaken on a large scale the proper way to
treat the ores will be to send the majority of it through a
crusher and some form of separators ; to do this it will
have to be sent down 2,000 or more feet to Carpenter
Creek, which can be best done by rial tramway.

For this group of mines Mr. H. G. Bond, a well known
capitalist and mining broker of Seattle, Wash., offered
this spring $25,000 cash and $275,000 in September, but
both parties seemed glad that the negotiations failed,
though the owners are now very anxious to sell and would
probably be glad to accept other terms. .

The Slocan Star is in a more accessible position on the
southern and oppusite side of Carpenter Creek, but pre-
sents the same general features. Where the owners have
commenced work they had made a cross cut of seven feet
into the lode, exhibiting a fine body of galena measuring
in all about 4 feet 6 in. in width, and several tons of ore
According to the owners, average
assays of this ore gave about 60 oz. of silver to the ton of
galena. This lode or zone could be traced in the Creek
some 700 yards away and 500 feet below ; here it showed
itself much wider, but apparently carrying only a very
small percentage of lead and silver. No work had been
done in this place, but the owners were taking energetic
steps to drive a cross cut 100 ft. below their present out-
crop, I hope and believe with every chance of their finding
a fine deposit of ore. .

The Freddy Lee is in the next canyon and on the same
side of Carpenter Creek as the Slocan Star. It is at an
altitude of 1,000 to 1,500 ft. above the stream, and on the
course of a snow slide.  Very little work had heen done
at the time of my visit, not enough to determine exactly
if there was a lode or zone, or if it was only a * blow out ”
or pocket. On the dump formed by breaking up
the croppings at this place, there were some 20 tons
of galena, mostly of coarse cubes with occasional
nodules of tetrahedrite (Fahlerz) which it is reported run
very high in silver. Some 20 feet above where this
work was done there is a narrow seam of ore some
four inches in width, and the sa=e¢ is found a"mt 30
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feet below, but the lode is not traced or its dip or strike
determined.  James Wardner, the Lucky Jim of the
Cour d’Aléne miners, and a local celebrity, who was once
connected with the Bunker Hill and Sullivan mine, has
bonded this property for $15,000, and had made a pay-
ment of $1,500 and was expected to do some develop-
ment work and to ship the ore on the dump to some
American smelting works, but there was no trail when I
was there within about five miles of the mine.

The Lucky Tim is about 1,000 ft. above Bear Lake and
presents the same general appearance as the other mines,
it has been uncovered for about 30 ft. on the strike of
the lode, the mineralized zone having a width with
possibly 324 ft. of galenite, where there is the best
showing. No development has been done on this claim.

There are other groups of claims such as the Brennan
camp and Jardine camp, but they do not claim to be of
much importance.

The country is extremely rough, the mountains being
from 6,000 to 9,000 ft. high, mostly with rocky summits,
covered with snow till midsummer, but generally wooded
high up the slope; the valleys are V-shaped. Snow slides
are very frequent and the creeks have many falls and rapid
declivities, and some may be used for water power,
notably, Carpenter and Kaslo creeks,

Three rival trails have been cut, one by the Govern-
ment, one by the C. P. R., and one by the Kaslo
Town Site Company, all of which are now finished and
passable for mules. It is reported that the C. P. R. will
make a waggon rdad from Nakusp to the head of Slocan
Lake, but this can scarcely be finished and will probably
not be begun this year.

The Slocan River Trail is 32 miles, from the crossing on
the C. P. R. to the Slocan Lake; it is then probably 14
miles to New Denver by boat. The trail is fairly good
and the grade easy.

The Kaslo Trail is 21 or 22 wiles from Kaslo Lake to
the Bear Lake at the summit, with a rise from 1,750
(Kootenay Lake) to 3,780 ft. at summit. There is an
uncut trail from Bear Lake to the forks of Carpenter
Creek, about 6 miles, which would connect with trail to
New Denver.  The trail is made about 6 miles beyond
Bear Lake, round the mountain hog-back, and zig-zag up
the mountain to the Payne mine, at a height of about
5,000 ft. The trail stopped there, about 215 miles from
the Noble Five group, because of the snow.

The Nakusp Trail I did not go over.

The season here when transport is feasible, is short,
and the winters are long, but now that there are three
trails into the mines, it is to be hoped that at least one
will be kept open all the winter.

The smelter and concentrating works which are being
erected at Pilot Bay will he, when completed, the finest
in Canada, and equal to any in the United States. The
concentrators will have a capacity of 100 tons a day, and
the roasting furnaces will be able to treat 50 tons to 75
tons. In addition they are building a refinery which wiil
separate the lead and silver. '

There will be no difficulty in procuring the limestone
and iron ore needed as flux, as there are beds of lime-
stone in close proximity to the Blue Bell mine, and the
ore from this mine in itself contains a good deal of iron ;
in addition a fine deposit of iron ore has been discovered
opposite to the smelter, on the other side of the lake.

The Blue Bell mine, owned by the parties erecting the
smelter, has been sufficiently developed to prove the
existence of enough ore to supply the smelter, almost to
its full capacity, for some years 1o come, and the ore is
easily and cheaply mined, the tunnel coming out on the
edge of the lake near the wharf, about cight miles north
of the smelter. The ore is a galena, mixed with con-
siderable quantities of iron pyrites and zinc blende, and
will need concentration. It is argentiferous, carrying
from 15 to 25 ounces of silver to the ton.

There is a large quantity of decomposed ore matter form-
ing a talus at the foot of the hill in which the mine is
situated; the limestone underlying the ore having been
leached away, the overlying ore has fallen in, and has
formed by double reaction oxides and carbonates.

Although the Pilot Bay smelter expects to depend
mainly on the Blue Bell mine for its supply of ore, it will
also be a custom smelter, and proposes to buy any lead
or silver ores offered, and to give prices which, while
leaving a fair profit, will encourage the extraction of ore.
Next year there will be no excuse for any miners in the
Hot Springs camp or round Kootenay Lake to remain
inactive.

This smelter will depend at present on Montana coke
or charcoal made in the vicinity, but they eventually look
to the Crow’s Nest Pass as their source -of fuel.

The plans for the smelter were laid out before the dis-
coveries at the Slocan last year, or doubtless another
location would have been chosen, but it can smelt all the
ores coming out by the way of Kaslo. Unfortunately
the proposed railroad on the route is not of casy grade,
and will be expensive to build, and the natural outlet is
by Carpenter Creek to New Denver.

Canada has ® thank the McKinley tariff for this
American enterprise on her side of the line, and the same
cause has led to the erection of many furnaces in Mexico,
and the rich dry ores of Arizona and New Mexico are
now taken to the poorer galenas of Mexico, and the
silver is smelted there to the great benefit of the southern
republic, and the injury of the American mining industry.
The great smelters of Helena, Montana, and Butte City,
have great difficulty in securing sufficient lead to flux the
*¢dry ” ores of Nevada, Idaho and Montana, and there is
no reason, with proper enterprise, that Canada should
not become a purchaser of these rich ores and a smelter
of them in conjunction with her own silver and lead.

Up till now the smelters have only offered the miners
London prices for the metals in their ores, less freight,
insurance, etc., to an English port, and have had to
charge high smelting rates from the heavy cost of labor
and fuel. It is self-evident that lead or other metals can
be brought to Montreal cheaper by ship from England
than they can be brought by the C.P.R. from British
Columbia, and they have claimed that there was no local
market to speak of in British Columbia. Owing to the
enterprise of the C.P.R. this state of affairs is now altered,
as by their Pacific line of steamers to Japan and China
the market of the east can be more cheaply reached by
the product of British Columbia mines than any other
route. The consumption in China of lead for lining tea
chests alone amounts to nearly 10,000 tons per annum,
and there is no reason why large manufactories of white
and red lead should not be erected on the coast, and
even India and Australia supplied by the manufactured
article. It will be found too that the Californian market
will prove a profitable one, notwithstanding the duty which
is paid by the consumers, and not by the producers.

It must be borne in mind that the China market is a
peculiar one, and great care should be taken to have the
lead pigs of the same size and quality as those to which
they are accustomed.

In this article I have dwelt particularly on the Slocan
camp, as it is the newest and least known ; but the whole
country is teeming with mineral wealth, and development
is not confined to this district. The Slocan camp pro-
mises, even now, in its infancy, to become a very large
ore producer, judging from the prospects already found,
and doubtless many more and equally goad locations will
be discovered, and from the high silver content of the
lead, it should take rank as one of the largest silver pro-
ducing camps in the world. Many disappointments will
undoubtedly occur, but I have every confidence that there
will be in time several silver mines of world-wide repute,
if they are properly developed and judiciously worked,
and I trust that Canadians will reap the profits.

There are several other very promising new mines in
the Kootenay district, of which I may particularly men-
tion the Tam O’Shanter, owned by Montreal parties, and
since the date 'of my visit I have received word of several
most promising prospects having been found.

I do not refer to the well-known Toad Mountain group,
which includes the Silver King, for at the time of my
visit Mr. Charles Roepel, a well known mining expert,
was making a professional examination of the Silver King
mine, and it is to be sincerely hoped that his report was
favorable enough to induce the parties by whom he was
employed to complete the negotiations and transfer this
extremely valuable property to a syndicate or company
which will have the means to exploit it.  Should this be
done, and the working of the mine prove a financial
success, it will be the finest possible thing for mining in
Canada generally, and British Columbia in particular.
The ore of this mine is mostly bornite, a sulphide of
copper carrying a large percentage of silver, and should
it be treated on the spot, the erection of concentrating
and electrolytic refining works will be necessary. These
in the United States have had the greatest financial suc-
cess, and should prove equally remunerative in Canada,
while the products in the rough or manufactured would
find their natural market in China or Japan.

In other districts there seems to be real mining activity.
Mr. John B. Hobson, of the State Mining Bureau, San
Francisco, and perhaps the best authority on hydraulic
mining in the world, has been retained to report on the
gravels of the Fraser and Thompson rivers, and has re-
ported favourably on them; and I understand that
hydraulic mining will be commenced at once. The
platinum and gold deposits on the Tullameen and Simil-
kameen rivers are attracting great attention and some are
likely to pass into the hands of powerful companies. The
same is true of the Okanagan and East Kootenay districts,
and 'great developments are promised in the Boundary
Creek district, where there are very rich deposits of
copper and silver lead, and the late discoveries on Fish
Creek are, I was informed, looking well, and some claims
are being intelligently proved under the management of
Mr. Fishburn.

In conclusion, I will state that never before since the
early days of Nevada and Colorado excitement, was there
such a chance of successful mining enterprise and invest-
ment as there is to-day in British Columbia, for enough
has been proved and discovered to show the presence of
the ore bodies of great extent andrichness. The C.P.R.,
the Dominion and the Provincial Governments, are most
anxious to assist the country’s development and aid
private enterprise in every way by the granting of land and
the building of roads. A splendid market in China and
Japan is within easy reach, and I believe that British
Columbia in a few years will take its place as one of the
largest mineral producing countries in the world.
L

Unveiling of a Monument at Westville, N.S.—
On Saturday, 20th inst., a monument to the memory of
the colliers who lost their lives in the deplorable explosion
at the Drummond colliery in 1873, was unveiled in
Drummond Park, Westville, Nova Scotia, with becoming
ceremony. Speeches were made by Mr. John McDougald,
Mr. Rod. McDougald, Mr. Hall, (the chairman), and by
Mr. Charles Fergie, the highly esteemed manager of the
Drummond colliery.

Mr. Robert Simpson, M.E., formerly manager for the
Intercolonial Coal Company at Westville, has gone to
British Columbia, where it is thought he will practice in
the future.

Process of Manufacturing Alloys of Iron or Steel
and Nickel.

We give below a brief description of the process of
manufacturing nickel steel recently patented by E. F.
Wood, of the Homestead Steel Works, who has assigned
the patent rights to the Carnegie Steel Company.

The invention concerns, chiefly, the method of intro-
ducing the nickel into the presence of the melted iron or
steel and securing its admixture therewith, and it consists
in effecting the reduction of oxide of nickel in the presence
of the fused iron or steel, either before or after the decar-
burization of the pig metal, by mixing the oxide of nickel
with carbon and exhibiting the mixture to the metal fused
or in the process of fusion, so that the nickel ore may be
reduced.

The nickel oxide used may be any of the natural ores,
or what is known as ‘“ artificial ”* nickel ore, which is pre-
ferable on account of the leanness of the natural ores, and
generally analyzes about as follows : —

Per cent.
Iron...... . e e 23.870
Nickel............. e, 48.230
Phosphorus................... .. ... 0,007
Silicas. .. oouiveeii i 1.900
Sulphur......... ... o, 0.264
Copper. ... .. e e e trace.
Oxygen and earthy matter........ v.o.. 25.729

Total...............cooes. .. 100.

The process of manufacture of this nickel steel differs
only from the ordinary open-hearth or Bessemer process
in the manner of introducing the nickel, which is thus
accomplished :

The nickel addition is prepared by grinding or other-
wise pulverizing the nickel oxide and then mixing it with
powdered charcoal or coke in the proportions of about I
part, by weight, of carbon with 3 parts, by weight, of
pulverized nickel ore. If a lean natural ore is used, a
smaller percentage of carbonaceous matter will be
required, and if the proportion of nickel in the material
used is greater or less than before mentioned the amount
of carbonaceous matter should be correspondingly in-
creased or diminished. The object of the carbon being to
effect the reduction of the oxide of nickel, the exact pro-
portions of carbon added being easily determined in prac-
tice. The nickel and carbon being intimately mixed, are
formed into a plastic mass, with a sufficient quantity of
some binding material, such as tar or silicate of soda, and
this plastic material is formed into small masses, prefer-
ably bricks, which are compressed into a solid condition.
The purpose of this pressure is to compact the materials,
so that they can the more readily be kept immersed in
the melted metal. It is preferable to previously dry the
ore, so as to render the bricks more compact and to pre-
vent the presence of water. The amount of oxide of
nickel contained in these bricks can be readily determined
by a previous analysis of the ore (natural or “artificial) of
which they are composed, and on the quantity of such
bricks used with a given charge of metal will depend, of
course, the percentage of nickel contained in the resulting
product, which may vary in any desired degree, according
to the character of the nickel-iron or nickel-steel to be
manufactured, it being understood that an allowance
should be made for the loss of about 10 per cent. of
metallic nickel which passes into the slag and is lost.
The amount of this loss varies, however, somewhat with
the different processes of iron or steel manufacture.

The application of the process to the open-hearth
furnace is thus described : The open-hearth furnace being
suitably heated, a proper proportion of nickel-addition
bricks are placed on the hearth, mixed with the charge of
pig metal, which is so placed as to prevent the bricks
rising to the surface of the metal as it melts, after which
the open-hearth process is carried on in the usual way,
the decarburization of the pig metal and its subsequent
recarburization, together with the addition of spiegeleisen
or ferro-manganese, being conducted in the usual
manner. The effect of introducing the nickel addition in
the manner described is that ihe oxide of nickel is
reduced in the presence of the melting or melted pig
metal, and the metallic nickel thus produced becomes
intimately miixed with the iron, while the earthy and
foreign matter of the nickel ore is melted and unites
with the slag. )

The process applies also to the use of the nickel
addition in the basic process of decarburizing pig metal
without any other change than the addition of the nickel
bricks ; and it is found preferable in the basic process to
add the bricks after the addition of the limestone and
before charging the pig iron, so asto bring the nickel
bricks into more intimate contact with the melting
iron or steel.

When used in connection with the Bessemer process it
is perferable to introduce the nickel additions into the
iron ladle as the molten pig metal is being charged into
the converter, if the iron were hot enough at that stage
of the process; but as thisis usually not the case it 1s
better to introduce the nickel brick into the Bessemer
converter before the molten iron is charged, no other
change in the conduct of the Bessemer process being
required ; or the nickel bricks may be added to the
Bessemer metal in the steel ladle at the end of the
process, the steel being blown hot enough to cause
the complete fusion of the bricks, in which case the
nickel ore will be at once converted into metallic nizkel
and mingled with the liquid steel.
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Coal Mining at Lethbridge, N.-W.T,

By Frans B3 Ssuzm, I Sc,, MK, Anthracite, NJW.T,

The rmtway to the Galt Coal Mines, operated by the
Alberta Raulway and Coal Company, leaves the Canadian
Pacific Ralway main hne at Dunmore Station, and is
constructed as 2 narrow gauge, running - a south.
westerly direction for 110milestothe town of Lethbridge,
in Southern Alberta. A few mles cast of this town
another narrow gauge branches off 10 the south and
crosses the hine to the city of Great Falls, both hines beng
owned by the Albenta Railway and Coal Company.  The
tonn of Lethbridge is beautifully sitvated on' the prawie
close 1o the valley of the Belly River, where the trail
crosses the valley 1o Fort Mcleod,  The town possesses
very substantial buildings, and has every indication
of being one of the most flourishing in the North-West,

The mines are situated near to the town, and comist
of entries made from the level of the valley, and four shafts
sunk from the level of the prairic 1o the coal, & distance
of about three hundred feet, and half amileapart.  From
the river valley the conlcan be seen cropping out along the
banks and dipping generally in a
northewest  direction.  From the
vatley there have been eight double
entries working out the coal; all

SHALE

about 200 revolutions per minue,  The winding engines
for No. 1shaft are two 20 inch cylinders, direct acting, on
a spirally grooved drm and excellent brake connection.
The pithead frame, screening, and general arrangements
at this shaft are of the most modern type, including a
s:\fcl{ clutch on the cage, so thatif the wire rope was
breaking, the cage would only descend a few yards uniil
the clutch acted on the guides of the shaft, stopping any
further descent,

Nos. 2, 3 and 4 shafts sunk to the coal are all cqually
well equipped, so that should a greater demand take
place for coal this company cuuld un the shortest notice
increase their output of coal 1t 1500 to 2000 tons of coal
perday.  The coal is of an eveellent quality, and is used
largely for steam raising puspuncs, Leing equally good for
Bieating and cooking stoves.

————e

Souris Coal Fields.

What a pleasing sound the mention of the above name
must be to the ears of all, and especially commercial men,
in Manitoha and the castern portion of Assiniboia. ‘The

SECTION [TAIN  ENTRY

and surveyors® camps, also a woodea boarding house,
livery stable, and a Jew's dry poods gore.  On'the side
of the Long Creck, which joins the Souris River a
mile further south, are to be seen entries going into
the side of the valley where the miners have been
prospecting.  Some of these entries are driven in the
coal about 200 feet, and the coal as scen in them is of
very fair quality, and an average thickness of cight feet,
‘The bottom of the coal seam lies about fosty to fifty feet
below the leve) of the prairie, and from all appearance
seems to lie very flat, or in some places may lic in
troughs like the prane.  The pavement and roof of
the coal secam is not what a practical miner would
desire if he had the making of them, as they are botha
tritle soft, but there is no doubt a system will be de.
vised after experiment for the safe and ccononneal workmg
of the coal.  The seam is of a wondy structure and
friable, which will reader it a fitde ditticult of wranspor.
tation, but_the system of dumping the coal direct from
the mine into box cars, and from them to coal sheds or
cellaes, will obviate to a great extemt the slacking that
takes place when the coal is_eaposed to the atmosphese
for any length of time. The coal bums extremely

well, and leaves a light ash; these

is no doubt that it will be

largelyused for heating and cooking

hurposes, and supersede the burne

bt two have, however, een worked
out to the requited distance for the
cconomical working of the ceal.

NN
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The principal entey now at work is
a stone drift for about one hun.
died and fifiy yards, and driven at
an casy gradient to steikhe the caal
at a lower level.  The system of
working the coal in this district is
by driving double entrics, a main
and a lack entry.  These again are
connccted by ends or rooms about
thirty-aix feet apart, to allow the
air to circulate fredy, and continue
the working of thecoal on the pillar
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ing of woud, and 10 some cxtent the
hard coal in this part of the country.
About one mile to the south of the
new town site, i the Souns Valley,
are vast flats about 30 to 6o feet
below the level of the prairie, and
neasly one mile wide. These flats
have been formed by the burning
out of the coal at no very distant

date, and the exposutes of strata in
the cliff shew that in conjunction
with the coal are fine scams of clay

suitable for brick making purposes.

Here also good building stone is to

be found, which will casure that

and sall system. The main and

the great coal ficld city of the future

back entries are driven six feet
wide, and cvery thirtysix fect a
room is branched off’ right and left,
driven in the solid coal for thiny
feet, and then opeacd out into a
stall about twenty feet wide. The
wotk is now carricd on in a breast
keeping the road close to the fast
side of the placc, the waste part
of the warking Iiing pasiially tim-
bered and flled dn with® din,
The stalls are now worked forward
at right angles to the main cntry
for a distance of about 250 feet';
when this requited distance of the
stall has been reached by the mner,

FAVELIENT
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will not be a wooden one, but good
substantial buildings of brick and
stone. Twelve wmiles further down
the Souris River are two coal mines
which have been in operation for a
number of years, supplying all who
liked 10 comce 10 the mine for itat
the moderate sum of $t per load.
The ceal in these mines is also cight
fect thick, and the entries run Lelow
the prairic about onc hundred and
fifty yards, with rooms Lranching
right and left.  The mining here has
not been carsicd on in a systematic
manncr, but the quality of the coal
. is very fair, and scems 0 be harder

he opens out the full widih of the

than what has beea already mined

place, about 36 feet, and takes out
the pillar of coal to the waste of
the stall, which has hieen previously
worked to the requirad distance.

«30°> < 36"

at the new coal ficlds, hut in all
likelihood the quality of the latter
tutn out as good when the
miners have penctrated a greater

«09+

’

The general scction of the coal as

distance below the praisic. The

wroupht here is:

Shale.

Conl, 1° 6.

Hlard Rib, 3%

Caal, 2" 10"

lard Fire Clay, 1”3
« Softer Fire Clay,
The main entrics ate driven straight,
and the soadway formed by lcaving
on the top coal for the 1oof and
lifiing about three foct of the fires
clay, making a roadway six fect
high by six feet wide, suitable for
pony haulage, which is the system
adopted for drawing the coal from
the mine.  When the rooms have
been formed and the miner has
openad out the stall to the required
witth, the coal i< broken up to the
full height and carried forwand in =
breast, as previously entioned.
The modc of ventilation usad in the entrics i« s a fur-
nace Luilt on the back cntry, a- shaft to the surface,
surmounted by a chimncy about 30 feet hugh, giving
an adequate amount of air w all the mincrs,  The
coal is drawn from the river Jevel to the lank head
up a double track inclinc by a geared engune lifung
cight hutches at a time, and weighing in all about 12
tons, not including the ropc. When the coal has
lcen landed at the bank head, it is tipped over
scrcenc into a waggon which stands on the platform of a
weighing machinc, and so the amount of cach hutch is
tegistared.  The bars of the sereens are ively 1%
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SYSTEN OF WorkAWwe

MAIN-ENTRIES PULAR B STALL

—

opening up of the coal ficlds s thic part of the Dominion,
so desitute of wood, will l¢ wacof the greatest boons
that this part of lhcmnu}‘lut setespesiencal.  In the
great city of Winnipeg, and all tawas along the track to
the cual ficlds, the general wepic of conversation is the
protable development of the avw city of ** Estevan,” and
these remarks usually interspersal with the ncver ending
subjeat, the crops.  The jouracy e the coal fickds at
yrcstnx is a tedious one, bt a fow wonths thg Canadian
Pacific  Railway is sure to le ninning trains  direct
through to this promising town.  Along the roule

1

and X" apart, and the slack which passes llnmugh “the
screens is landed in a pit, and again clevated by buckets
and passed through a revolving scrcen with _halfsinch
micshes.  This revolving screen divides the coal into two
classes, nuts and dross.  Near to the bank head No. 1
shaft has been sunk to the coal, a depth of 275 feet, and
18 conncction with it an air shaft has also been sunk, and
to this shaft is fitted a Murphy fan 6 feet diameter.  This
fan will cither cxhaust the air from the shaft or force it

from Drandon to Oxbow, the preseat milway tere
minus, are many ﬂourishing wn s, and the land for miles
on cither side o% the track is well settled and cultivated.
The distance fron: Oxbow to the caal ficld is abowt 52
miles, and this part of the nilway has now been com.
pleted, although not yet open for passenger_ traffic 3 this
distance is covered by stage, the il following the con-
struction linc the greater ‘wx of the way. When within
five miles of the coal ficlds there tices to the view a num-
-3 of ** Buttes,” relieving to the cye the monotony of the

down, as sometimes required by the state of the weather. | «ovel prairie, It is abomt onc aule oathe south side of these

opening of

The reversing of the cutrent of air 1s made l;y &
an is usually

closing cettain openings.  The speed of the

Luttes stands the present teni city of Estevan on Sce. 23,

R. S, T 2. Mcrewe find amining, railway

company who have now taken up
the enterprise of opening up the
coal ficldz in the Souris district
should assurc the public that the
undertaking will be gone on with in
a systematic mansier, and no moncy
will be spared 10 try and make it
onc of the greatest” sucCesses ever
attempted inthic past of the country.
The first ear load of coal was shipped
o \\'n'nnipc% on the 2ad ulto., and
is 10 be sold there at the rate of Sy
per ton.

Cost and Uses of Aluminium.
—Alfred C. Hunt, President of the
Pitsburg Reduction Company, docs
not _cncourage the idea that alu.
minium is to be made ** ditt cheap;”
hut as he considers it prohable t|
the price will be ultimately brought
down to 1S8@20¢. per pound, a cheapness is indicated
which will have important industrial cflecte.  Onc of the
principal resp in whicha i ing of the cost is ex-
pcclcti is in the clectrical energy roquired for the process
of deposition. which now makes up onc-third of the cost.
Mz, Hunt thinksthat the power to be develope-tat Niagama
will prove *‘onc of the best in the world for the manufac-
turcof aluminiam. Asmallp geof inium makes
2 handsome bronze with a tensile strength of $0,000 pounds.
per squarc inch, whilca limit of 130,000 pounds i< attained
and can be supported under contract. Tt is feasible to
makea wire of aluminium, allayed with silver, titanium or
copper, which will have as comparald with copper, weight
for weight, an clectrical conductivity 70 per cent. greater
than copper.  In view of the maguitude of the problem of
transmitting_clectrical power, this declaration that the

lumini; itaniomalloy will be thech and most ad-
g cal d has a vast importance.
The important qualitics which this metal scoms to possess
areits relative lightaess; itsron-tarnishing quality; its ex-
treme mallcability; the case with which it can he castsits
influcnce and value in alloys; its high comparative strenpth
and clagticity ; its high spedific heat and its conductivity
of both clectricity and heat.
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with those primary rocks, or those still older and formless
rocks whence the primaries had their origin? To think
on those themes, or seek to answer those queries is only
to bring up afresh the questioning which came to Job out
of the storm.

Who is this that darkeneth counsel
By words without knowledge ?
Gird up now thy loins like a man ;
For 1 will demand of thee, and declare thou unto me,
Where wast thou when I laid the foundations of the earth ?
Declare, if thou hast understanding,
Who determined the measures thereof, if thou knowest ?
Or who stretched the line upon it 7
hereupon were the foundations thereof fastened ?
Or who laid the corner stone thereof ;
‘When the morning stars sang together,
And all the sons of God shouted for joy ?
Or who shut up the sea with doors,
When it brake forth, as if it had issued out of the womb H
When I made the cloud the garment thereof,
And thick darkness a swaddling band for it,
And prescribed for it my decree,
And set bars and doors,
And said, Hitherto shalt thou come, but no further B
And here shall thy proud waves be stayed.

We are appalled by the story of our earth’s creation ;
yet it is befitting that we study it, and speculate upon it,
and strive to understand it. Even in things too large for
finite comprehension it is profitable to speculate and en-
quire if we do so in a spirit of reverence and of loyalty to
truth, for the mind expands by the contemplation of the
universe about us. But let us' get on to the practicable
and the knowable.

The primary rocks, embracing the Cambrian, Huronian
and Lawtentian systems, together with the igneous rocks
which sometimes overflow them as trap, but are oftener
extruded through them as veins and dykes, are the source
of almost all our minerals. Of the primary rocks we
know something. They make up the surface of a very
large portion of our country, and small regions of them
have been explored and studied with more or less care for.
many years. They are indeed of vast extent and volume,
covering an area in Ontario alone of not less than 1 50,000
square miles. In the Dominion they reach from the
straits of Belle Isle on the Atlantic to Demarcation Point
on the Arctic ocean, and cover an area of 2,000,000
square miles. Their thickness has never been measured,
and owing to foldings and tiltings it may be impossible to
measure it, but one section of the Laurentian series north
of the Ottawa river was computed by Logan to be 32,750
feet, or a little over six miles. By others the depth of
the upper division of this formation is estimated at
100,000 feet or nearly twenty miles. The Laurentian
mountains, which extend in a V-shaped line from Labra-
dor to the region west of Hudson Bay, are the oldest in
America ; and upon both their northern and southern
slopes in Ontario, but especially upon the latter, are
. stratified beds of successive ages which are no doubt the
accumulations of sand and mud worn away by the action
of ice and rains upon the mountain ranges during count-
less time.

*“ The destruction of the elevations in the Laurentian
districts,” Prof. Shaler says, ““is so complete that we
cannot make out the original trend of the several ranges;
as in an ancient city where the devastation wrought by
time leaves nothing but a confused ruin which we only
know to have been the dwelling place of men by the
nature of the materials, so this old mountain field can
only be shown to have been at one period like the newer
systems’ of the Cordilleras and the Appalachians by the
waste of its former structures,”*

If you examine a fragment of Laurentian rock under a
glass, or even with the naked eye, you will observe that
as a rule it does not consist of one mineral or element,
but of a variety of metallic and non-metallic substances
which enter into almost endless combinations. Of the
sixty or more minerals found in this Laurentian series and
its enclosing veins, there are twenty-three enumerated by
Sterry Hunt which are constituents of the country rock as
well as of the veins, including such important ores as
apatite, serpentine, muscovite, quartz, magnetite, hema-
tite, pyrite and graphite. Great limestone beds are inter-
stratified with gneisses and quartzites in the formation,
and disseminated through the limestone or arranged in
parallel bands, in it are grains of specular and magnetic
oxides of iron, scales of mica and graphite, and crystals of
iron pyrites and apatite, all of which are sometimes met
with also in large accumulations either in veins or running
with the stratification,

In the Huronian and Cambrian systems the minerals
are largely the same as in the Laurentian, from which
they have been derived ; but they also abound in dykes
and are covered in places with extensive overflows of
greenstone and basaltic trap, and are reticulated with
mineral veins. They are pre-eminently the metal-carry-
ing rocks of our province, and are for that reason of first
importance from an economic point of view, or are by
most persons so regarded. The Cambrian system is con-
fined chiefly to the shores of Lake Superior, embracing
the Animikie, Nipigon and Potsdam formations; but
there is also an outcropping of the Potsdam in the eastern
part of the province, from the River St. Lawrence below
Brockville to the town of Perth in Lanark. The

*The Story of our Continent, p. gg.

Huronian is much more extensive, consisting of a number
of belts or areas from the upper waters of the Ottawa
river to Lake of the Woods. The system has not yet
been accurately mapped, but the largest belt is no doubt
that which extends from Georgian Bay northeastward to
the province line at Lake Temiscamingue, where it enters
Quebec and continues to Lake Mistassini. Other im-
portant belts lie between Lake Superior and the western
limit of the province, and these like the one north of
Georgian Bay have their greatest length in northeast and
south-west lines. The most extensive remaining areas
are those in the upper basin of the Moose River and its
tributaries, and in the region north of Lake Superior and
east of Lake Nipigon. The mineral-bearing district of
which the northern part of the County of Hastings is the
centre was at one time supposed to belong to the Lauren-
tian system; but its rocks are now by some geologists
classed with the Huronian, and by others with a later
series, the Taconian.

Rocks of the Silurian and Devonian systems, which
constitute all the more recent formations in Ontario,
have hardly been disturbed at all since their first deposi-
tion, except as changes of elevation or subsidence may
have occurred slowly and uniformly over wide areas.
Veins carrying small quantities of galena, copper and
some other metals cut through the lowest Silurian forma-
tions in the eastern parts of the province, where thin beds
overlie the Laurentian rocks; but no dyke or vein has yet
been discovered in the sandstones, shales and limestones
which cover to great depths the country between the great
lakes. Mineral veins are most frequent in districts where
eruptive rocks are abundant and are confined to certain
areas of disturbance, and of these conditions the Silurian
and Devonian rocks of western Ontario give no sign.
Either they were laid down in a quiet period of the earth’s
history, or the region over which they extend was never
seriously subject to the influence of disturbing agencies.
It is a vast plain whose level is only broken by long and
low anticlinals, and therefore, there have been no great
moverments to divert pressure from one part of the earth’s
crust to another, to find out lines of weakness and develop
volcanic excitement along lines of fracture.

I would not, however, have you assume that there are
no minerals where there are no veins. Iron ore is some-
times found in large deposits in regions where no veins
occur ; and although it has not yet been discovered in the
Silurian or Devonian systems of western Ontario, except
as the local coloring matter of certain strata, no one can
definitely say it does not exist there. Salt is found in
great abundance in beds of the Onondaga formation, and
above it in parts of the same formation are extensive beds
of gypsum. Of limestones, sandstones and clays, there
are illimitable quantities, suitable.for economic uses s and
of all the minerals of those newer systems, salt, petroleum
and natural gas excepted. the source is to be sought in the
Archzean rocks of the north.

As far as known there are about 600 mineral substances
in the crust of the earth, which are made up of the 64 or
more elements found in the earth and its atmosphere.
These elements are classed as gases, metals of the alkalies,
metals of the earths, metals proper and non-metallic sub-
stances; but many of them must be exceedingly rare, since
it is estimated that eleven of the number make up g9 per
cent. of the earth’s crust. One of the gases, oxygen,
forms one half of the whole ; silicon, a non-metallic sub-
stance, one quarter; aluminium, a metal of the earths, one
tenth; calcium and magnesium, two other metals of the
earths, 8 per cent. of the whole ; sodium and potassium,
metals of the alkalies, 3.6 per cent.; carbon, iron, sulphur
and chlorine together, 2.4 per cent.; and all other bodies
one per cent. Of the compound bodies silica constitutes
53 per cent. of the whole; alumina 19 per cent.; and
lime, magnesia, soda and potash, 17 per cent.; leaving
the combinations of oxygen with carbon, iron, sulphur and
chlorine to make up 7.5 per cent., and with other bodies
3.5 per cent. It thus appears that the metals proper con-
stitute ohly a very small part of what we know as

minerals: and in no corner of the globe are they so gener-

ally diffused as to form any great bulk of it although
some areas are vastly richer -in the metallic ores than
others.

No one can undertake to give an exhaustive account of
the minerals of our province, for the sufficient reason that
only a small portion of it has been explored. Fifty years
ago the work of the Geological Survey was begun by Sir
William Logan, with a small staff ; but the labors of the
Survey were spread over the whole of Upper and Lower
Canada. Twenty-five years later the area was extended
by Confederation to the Maritime Provinces, and in five
years more the country was taken in from ocean to ocean,
embracing a land area of 3,315,000 square miles. Logan’s
survey of Ontario did not extend northward beyond the
height of land, and indeed a very large part of the
Ontario of our day, northward and westward, was not
supposed to lie within its boundaries a.quarter of a
century ago. Since then other portions of the Dominion
have demanded the attention of the Survey, and the
result is that little has been added to our geological
knowledge of Ontario since the publication of Logan’s
Geology of Canada in 1863. Small sections have been
surveyed with more or less care. Hunt made a report on
the Huron salt district, Vennor on the Hastings district,
Lawson on the Lake of the Woods, Ingall on the silver-
bearing rocks of Lake Superior, and Bell on the Sudbury
district.  Other larger territories have been explored in a
general way, but not so as to supply very definite or prac-
tical information on the character of their ores or
minerals.  Bell’s report on the Hudson Bay district will
answer for illustration; an exhaustive report on so exten-
sive a region could not be made on the observations of

two short seasons of field work.  His more recent report
on the geology of the Sudbury mining district is based on
the labors of three seasons, and embraces a tract 72 miles
long by 48 broad, or 3,456 square miles. Now at I 30
working days in the season a thorough survey would re-
quire the covering of nine square miles per day, which is
far more than could be.accomplished under the most
favorable circumstances. But see what the difficulties
were as described in the report.

“‘Rocky ridges and boulder-covered slopes, alternating
with swamps and small lakes, are the rule over the
greater part of the area.  In most parts the boulders are
not only thickly scattered over the uneven rocky surface,
but are often piled on top of one another without any
finer materials between them. The trees which originally
grew between and even on top of the boulders have gen-
erally been killed by forest fires, and their trunks have
fallen over them in every direction. A second growth
thicket of small prickly spruces entangled with tough
young birches has sprung up among the boulders and
resists the explorer’s progress like a continuous hedge.
This, together with the uncertain footing, due to the
boulders and the net-work of prostrate trunks, renders it
very difficult to make one’s way through these obstruc-
tions. Indeed it sometimes became impossible to do so
until we had first chopped a passage through them.”*

With such hindrances to exploration large portions of
the field must have escaped notice, and so the report can-
not be assumed to deal fully with the ores and minerals
of the district. It is possible that there are many
metalliferous veins and ranges in those two and a quarter
millions of acres of his sheet which the geologist either
passed over unobserved or did not cross at all. The late
Alexander Murray spent a year in surveying the district
between Lake Wahnapite 'and the mouth of Whitefish
river on Lake Huron, yet only the barest mention is made
in his report of a sign of the nickel ore which within the
last six years has made the name of Sudbury famous in
America and Europe. Not one-tenth part of the province
has been explored, we are told by the head of the Geo-
logical Survey, although the work has been carried on by
the government for fifty years. Therefore we are forced
to speak in a qualified way on the extent and value of its
mineral resources.  We know that they are considerable
by the number and variety of discoveries which have heen
made and proven. They may be vastly greater, but that
can be determined only when the whole area has been
gone over, and 200,000 square miles is a very large terri-
tory to be scanned by the geologist’s eye or sampled by
his hammer. Fortunately his labours are being supple-
mented by the explorer, and in recent years the explorer
has developed not a few of the qualities of an expert.
Accordingly I feel sanguine that the ratio of progress in
knowledge of the geology of our province will soon be in-
creased, and that we shall not have to wait five hundred
years for a completion of the survey.

I propose now to pass in review, as concisely as may
be, some of the principal ores and minerals of the
province, their places of occurrence, and the extent to
which these resources of our natural wealth have been
developed ; and for convenience I shall group them under
the following heads, viz: 1. Metals and their Ores ; 11.
Structural and Decorative Materials ; 111. Mineral Pig-
ments ; 1V. Mineral Fertilizers ; v. Refractory Materials;
Vi Salt and Mineral Waters; vil. Materials of Light
and Heat,

I. Of the principal metals we have, in alphabetical
order, aluminium, arsenic, copper, gold, iron, lead,
nickel, silver and zinc, one or two of which are some.
times found in the native or metallic state, but all of them
in chemical combination with other elements in the form
of ores and earths. Often they occur in veins traversing
the crystalline rocks and in the rocks themselves, fre.
quently as deposits and impregnated beds, and sometimes,
but very rarely, in alluvial clays, sands or gravels. How
the metals came to occupy veins or the country rock, and
whether they came as elements or compounds, no one can
tell. We can speculate on their source, and there are
many theories,—so many, in fact, as to suggest the story
of the young candidate at a civil service examination.
‘“How did you succeed my son?” his father asked. O
pretty well, father, I guess. I answered one question I
am sure.”  “‘And what was that?” ¢ Well, they asked
why Charles I. was put to death? and I answered that I
didn’t know.” As to thc metalliferous veins there are
theories of contemporaneous formation, of igneous injec-
tion, of electric currents, of aqueous deposition from
above, of sublimation, of lateral secretion and of ascen-
sion.  Prestwich says that by Werner and his school
‘“ They were supposed to have been introduced in a state
of solution from above ; by others they were supposed to
have been injected simultaneously with the opening of the
fissures from below; but the more general opinion of
geologists now is, that they are the deposits formed dur-
ing lengthened periods by thermal mineral waters or by
sublimation.” And again he observes that—

“Ordinary mineral veins were no doubt fissures in which
there were cavities or spaces left open for a length of time,
and in the interstices or on the sides of which were gradu-
ally deposited a variety of minerals and of metallic ores.
The banded structure of some veins, and the fact that the
minerals are such that could be deposited in water, tend
to prove that their formation has been in most cases due
to thermal waters, rather than to sublimations of gases
and vapors such as are now discharged in the solfataras of
volcanic districts. It is possible that in some instances
such emanations may have contributed to a particular

*Report on the Su&hury Mining District by Dr. Robert RBell,
p. 7 F.
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result, but in the majority of cases the phenom:
better wath the hypethesis of aqueous solution.”

Sir Arclubald Geikie in discussing the various theorivs
of otigin says:

“ and ch mineral of
metalliferous vemns are preasely such as would be pro.
ducest by deposition from aqueous solution,  There can
hanldly be now any doubt that the contents of these veins
have gencrally been deposited by water.  But the source
from which the metals were derived 15 not so obvious,
“The fact that the nature and amount of the nunerals, and
especially of the ozes, 1 a ven so often vary wath the
nature of the surrounding rocks shows that these rocks
have had an nfluence on the preapitation of mneral
matter 1 the fissures passing through them, if they were
not themselves the source from which the metals were ob-
tained ; for, as alteady remarked, the presence of the
heavy mctals has now been detected in rochs of almost
every kind and age.  On the other hand, in some m.lc‘lmc

LR agree

alumina, but not until 1827 was it isolated for the first
time.  Then, however, it was oltained only as a metallic
powder; the first ingot was cast in 18354, Alumina itsell
was not named until 1760, when it was obtained by cal.
cining alum. e find it in many forms and combina-
tions. It is the basis of all clays, and when crystallized
n six-sided prisms it is called corundum, the clear and
blue varietivs of which constitute sapphire and the red
varicties oriental ruby. Alumina is one of the chief
components of febspar, which s a mineral generally of
igneous o erupted from  Lelow the sedi

harmless.  The sulphurous acid of the air or of the pro.
ducts of combustion likewise leave aluminium untouched,

while they quickly blacken silver.”®
And in the article in the Cosmopolitan, from which T
have already quoted, the same authority sa')'s :
It has leen liscovered that many of the alloys of
aluminium with other metals have very remarkable pro-
perties.  For instance, five or ten per cent. of aluminium
added to copper forms a beautiful bronze of a yolden
color and as strong as ordinary steel. A small portion of
itanium added to aluminium inakes it much

wriin, erupts y
strata. Felspar jtsell is one of the components of granite
and syenite ; but occasionally i s found sepacate and in
large masses, as in parts of the countics of

copper or 1 ] e 10 n « t
stronger without 2 its weight perceptibly. It is

these nIIO)rs shich may rc|:l.1cc stect for wmany en{;iuccling
d

¥
Leeds and Lanarh. It is very generally diffused in rocks
of the Lautentian system.  Laposid o atmospheric in-
fluences the suda and potash felspars are altered to haolin
ot china clay, but general’y the admistere of lime, iron
aml‘mhcr impurities on_this side of the Lavrentians has

districts at the present timie, vanous \ 2
silica, both crystalline and chaleedonie, metalhic sulphudes,
and even metallic gold, ace bang deposited an fissures up
which hot water rises.  Each of these modes of ongun
may in different cases have occurred. It s almost centam,
from what we now know of the diffusion of metallic sub-
stances, that there must be a decomposition of the rocks
on cither sule of a fissure, perhaps to a great distance, and
that a portion of the mineral matter abstracted will be
laid down in another form along the fissure walls,  If, on
the other hand, the rocks on cither side of the fissure are
permeated for some distance by hot ascending waters,
holding such metalliferous solutzons as have been detected
in the hot spungs of Califorma and Nevada, some of the
dissolved mineral substances will doubtless be deposited
in the fissure, and may even be introduced nto the jores
and cavities of the adjacent rocks. "t

Sterry Flunt's theory is set forth as follows :

““The mutals.. . . seem to have been ongally brought
to the surface in watery solutions, from which we conceive
them 10 have been separated by the reducing agency of
organic matters in the form of sulpnurets or 1 th'c natve

¥ ! the clays of our farmland.  In lwalic
ties on the vther side of the Lausentians, especially vnthe
Missinaibs and Abitibi rivers on the Hudson Bay stope,
theee are eatensive deposits of a very pure haolin’ which,
when reached by railway communication, will prove to
possess great ic value.  Doulatl o i

wonder at the lightness and strength of poreclain or
clinanare, but wonder will ccase when you know thay it
is made up largely of the metal aluminium.  The sample
of this metal before me, which o Sinches long, 435 inches
widy, one much in thichness amd weighs unly 3 pounds S3=
ounces, was smelted from a charge of kaolin ina crucible.
As made by the fiest process thiny-vight years ago,
alutimum cost its weight in gull,  Six years later it was
produced at a cost of $3 prr pound andl the selling price
was $12, at which price i remained for iwenty-five years.
In 1885, by the application of Jectncity, the cost of pro-
duction was reduced 10 $1 per jwund; and by an improve-
ment of the clcclrol'ylic preparation the cust in the
following year was further seluced to fifty cents per
pound, the sclling price now being seventy-five to nmety
cents per l;'ou‘nd._ By this last process it is claimed by

N in "

state, and mingled with the I N
where they occur in beds, in disseminated graws formng
fal Is, or arc the 3 material of 1

During the subsequent mctamorphism of the steata these
metallic matters being taken into solution by alkaline car-
honates or sulph , have been redey 1 fissures i

Prof. at Lehigh Uni
versity, that * the elecurolytic of alumini

pury or they steel in gth and yet are
very ltle heavier than aluminivm.  Again, a \'cxz
amount of aluminium has a decidedly beneficial effect on
cast iron, so that many founderies are using it, while for
the difficult process of making steel castings aluminium is
coming to be regarded as almost a necessity.  Hundreds
of pounds are being used weekly for this purpose.”+

I have said so_much on aluminium that I must ncces-
sarily be very Urief in referring to other metals and their
orgss but I have done so (1) because this metal is less
known than most of the others, (2) because it is a metal
of great prowise, and (3) because it appears likely that no
other past of America is 5o rich in the ores or carths from
which aluminium may be extracted as our own province.

Arsenic is not 2 metal of high commercial value, it is
not consumed in large quantities, and our supply of it in
Ontario in the form of t‘le white oxide far exceeds the eall
of the market. It is one of the components of the anis-
pichel ores in the County of Hastings, and I believe that
a sufficient quantity was produced at the Delozo gold re-
duction works when these were in operation several years
ago, tv mext all roquirzements to the present time.

Copper is found in various logalitics, on the north shore
of Lake Huron, on the cast shore of Lake Superior and
clsewhere, gencrally as copper pyrites in quartz veins
travensing greenstone or diorite, as at the Bruce and
Wellington mincs: but sometimes native and in sulphurets,
in amygdatodal trap, congl 4 as at
Mamai peninsula and Michipi Island in Lake
and at points on the mainland along the north

small

has reached its climax of simplicity.”  Inanarticlein the
Januan number of the Cosmpvlitan Magasine Prof.
Richards says: .

** The clectrolytic processes for pure aluminium witl be

the metalliferous strata, forming vems, or, 2 to
higher beds, have given gise 1o metalliferous vems m
strata not themselves metalliferous.  Such we concene to
bic, in a few werds, the theory of metallic deposits 3 they
belong to a period when the primal sediments were yet
impregnated with metallic Is which were soluble
in the permicating waters.  The metals of the sedimentary
rocks are now, however, for the preater past an the fonn
of inscluble sulphurcls, 50 that we have only traces of
them in a few mincral springs, which scrve 10 show the
agencies once at waork in the sediments and waters of the
earth’s crust.”s

And Asthur Phillips, after demonstrating the alm
universal presence of heavy metals in yocks bhelong:
every geological period, states his conclusions brictly
these words

“There can be no longer any doubt that the tilling of
veins has often bren derived, in a sate of chenueal solu.
tion, from the surrounding country rock, and |th theoty

§ 1
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ped, but not radically changed.  Details will be
improved, bat in principle they have reached their masi-
num development.  ft is unlikely that by them
aluminium will cver be made and sold at a fir profit
much below its present sclling price. It will e several
years before this maximum development is reached, and
then the aluminium industey, wetallurgically speaking,
will again be at a standuill.  The next upheaval ater
this will be the discovery of a process using ncither
sodinm nor electncity, a purcly metallurgical one, simple,
rapid and cheap, by which aluminmm can be produced at
acontof five to_ten cents & pound.  The writer hardly
looks for this within the neat fifty years, but before the
neat century has run its length such a process will be in
operation.”™
AVcll, the tzuth of an okl adage finds here another illuse
tration: It is never safe 1 prophesy unless you know.
A purcly  matallargical proves  has :\lrcad?‘ been
discorered, a sample of what it can accomplish is the
block of aluminium before mie, and 1 am assured that ata

=

of latesal secretion appears to caplin more y
than any other certain phenomena not otherwise casily

\! 1 unt only in 2 sats.
factory way for the changes which take place m
metaliferous veins when passing from one formation nto
another, but it also affords a reasonable explanauon for
the fact that shoots of ore ususlly follow the dip of the en-
closing tocks.”™

This relation of orc bodics to surrounding rock was
illustzated in the Silver Islet mine, to which 1 shail agam
tefer, and haslong been familiar to v .crs.  The famous
Dolcoath minc in Cornwall changed from copper 10 tin
some forty years ago, and n both Corawall :\mﬁ;c\'on H
has been otwerved that somce lodes yicld tin where they
crns granite, and copper where they traverse slate,
changing from onc metal to the other as they cross from
the one rock into the other,  In the nonth of England,
again, the galena is most abundant in the limestones and
scarcest in the shales, and Geikic mentions the fact that
the veins in the Great Limestone, as it is called, which is
150 fect thick or less, bave yiclded as much leadasall the
Test of 2 mass of 2,000 fect of strata put together.

The question of the origin of metals as found in veine
and in the country rock has not been solved, tut 1
thought it might interest you to be told what theories are
held respecting it, as well as some peculiatitics concern-
ing the accurrence of metals and their ores.

ALUMINIUNM IN ONTARIO—ITS HISTORV AND USES.

As to aluminium, the first of my list, the theory of s
ongin is not 3 matter of so much doult as that of most
other metals, Yot it is never found in a free statein
nature, and although by great odds the most abundant of
all the metals—Ueing estimated to make up a tenth of the
carth’s crast—it is one of the most modern in respect of
discovery. A great French chemist, Lavoisicr, suspected
its existence about a century ago as the mctallic lase of

*Geology, Chemi Thpial and Stratigraphi 3 3
Joweph Frestwich, "?LL!. m’;ﬁs- Frial by Tt
1 Text Book of Geology, 1 S90.
2 Chemianl and Geological Exays, ynd e, . 320,
1 A Treative on,Ore Deposits, . 85

sclling price of twenty-five cents pes pound there is a
fortunc n it for the inventor and the praducers.  As to
its uses 10 the ants, these will Jdepend on its qualities, It
is light, being only 2.6 times heavier than water, while
1on and steel are 7.8 and gold 19,3 times heavier than
water respectively. A cabic frat of aluminum weighs 163
1hs., while a cubic foor of won e stecl weighs 487 b,
and of gold 1,206 Wb, It is strong, the tensile sizength
per square inch being 26,800 11, while that of cast iron s
16.300 1b., of wrovght iron 50,000 Lir, and of steel 73,000
1.~ s feehly magnetic, 3 has no sensible 1aste o odor,
it may be forged of volled like godd or silver, it is ductilc,
it is fusible, and it is almet tonscorzalible, neither air
nor water nor sulphureited hydrogen nor sulphusic acid
having an appreciable effect spon 13 besides which it has
most valuable properties as an alley with other mctals
In hiceacellient work on Aluainiun, published two years

¢ age, Prof. Richanls say<:

“*Whatever its price st canealy seplacegold o7 platinum
ecause of its lightness 5t alzeahs seplaces silver, especis
ally because of its rexistance v <ulphur, as well as for its
lightness, besides being cheaj  can only replace, the
common metals, at it preseat e, for uses where its
ligh is an dinary ad: . But whea its
price is down 10 that of thove baser metals it will Ixgin to

shore of this lake. It may be noticed here, and the fact
has an impontant bearing, that microscopic ohservations
made by the late Prof. [rving of the United States
Geological Survey have established a complete identity
between the Michipicoten island rocks and those of the
typical copper-bearing districts of the south shore of Lake
Superior in which are situated sume of the largest and
richest copper wines in the world.s  Copper ore 3s found
in many other pasts of the province besides those already
mentioned, but perhaps in the greatest quantity in associ-
ation with nickel in” the Sudbury district. "For thirty
years, ending with 1875, copper mnning on 2 large scale
was carried on at the Bruce mines; and Mr. William
Plummer, who had charge of the works for a number of
years, has otimated the value of the product of these
mines at Wetween $6,000,000 and $7,000,000. Opera.
tions at these mins were discontinued owing to the low
price of copper and have nat since been vesumed,

a

ARGENTIFEROUS GALENA.

The ore of lead, galena, usually carzies a small percert-
age of silver. It occurs in veins, the greater number if
not all of which in this province are found in rocks of the
Huronian and Cambrian_ systems.  Mines have been
opened in the Countics of Lanark, Frontenac and Petez.
borough, and smching works have been crected at
Kingston and near Carleton Ulace, but owing to wasteful
management in one case, and to a limited supply of ore
in the other these enterprises failed.  There are nich veins
near Garden River, 1n the district of Alyoma, which were
workad about ten years ago 3 and although condderable
quantitics of ore were raised, stamped and shipped, the
Iack of capital and markets led 0 the works Ueing closed
at the end of three or four years.  On the nornth shore of
Lake Supenior, near Black Bay, a number of veins have
been discovered, as also in the district of Nipissing, near
Lake Temagami.

GOLD AREAS.

We have gold-bearing ores in many localitics, as in the
Haglings region, in the Sudbury countsy, in the valleys of
the Thessalon and Mississaga rivers north of Lake Huron,
on the north shore of Lake Superior, near Lac-des-milless
Iacs, and on the islands and mainland of Lake of the
Woods. Gold occurs almost always in quanz veins, in
rochs of Huronian age; hut somctimes 3t isaid to be
found in lands of slate, a¢ on 2 location ncar the
Vemilion river, west of Sudbury.  Gold nuning in
Ontario has never been 3 profitatile luvness, although

replace them by virtue of iis -aher supenor «qualiti

chenueal and physical; aside tiom ats bghtaes<at will win
2 large ficld simply in compazivon wath them on its merits
asa metal.  Thus there are wale applications now almost
unthought of, because the hizh puce nas been a blank
wall to >t0p its use, but as it cheapens more and more we
hear cvery day of new uses hrought 0 light. Thus its
sphere will widen until, since ats ores ate as cheap as
XLOSC of 170n, it will be approviniate an utility to that uni-
versal metal. . . . When aluminium becomes chaper it
will without doult be used for culinary arucles of many
kinds, replacing copper and un vessels, for it is attacked
10 a less degree by the acids and salts ordinarily found in
food than aither of those metals, and possesscs the great
superiority that if dissolved its salts are not poisonous like
thase of copper or tin, being, on the contrary, perfectly

*The Casmepolitan Monthly Magazize, Janaary, 1893, p 284,

fine 5] g free gold arc often exhibited by
prospectors and teal cstate minerss but locatons now
teing worked on Lake of the Woods, in the County of
Hadings and in the Sudbury district are claimed to be
full of promisc.  Reduction works recently stasted in the
two regions first named -ate likely to prove the value of
the ozes, which as a rule are hard to treat,  As illustrat-
ingthe d i litics of veins supposed to be g(:]ld.

Iwating, I may mention that of 66 5 [
the chemist o? the Geological Survey, panticulars of which

*Aluminiom ¢ its Hiuory, Oscurrexce, Propenties, <tc., by Jowph
W. Richands, M.A., 20d &L pp 36749 )

t The Cosmepolitan Magazine, January, 1892, pn 254,
ment that lhuel:{byl m“-‘\-«y i?’lx: M?\"i(:’lhl'; algminium an
handly, be comrect, except in cates where the latter metal constitates
the principal part of the alloy.

$The Copper-bearing Rocks of Lake Superior, by Roland Dger
Tevisg, PR J4t-7-

Thestate-
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are given in the last report of the Survey, 46 contained
neither gold nor silver, 13 showed traces of gold and 4 of
silver, while of the remaining 33 there were 21 which con-
tained gold and 18 silver, some specimens showing both
metals.  Yet of those 96 specimens 73 were collected by
officers of the Survey, thus proving the truth of a saying
common ameng miners that ‘‘A great many other things
are mistaken for gold, but gold is never mistaken for any-
thing else.”
IRON DEPOSITS.

Ores of iron are abundant in the Laurentian and
Huronian formations, chiefly as magnetite, but sometimes
also as hematite and limonite. In the eastern part of the
province there are large bodies of magnetic ores in the
counties of Peterborough, Hastings, Frontenac and
Lanark, some of which are of excellent quality; but
sulphur is often present, and occasionally titanium, both
of which are very objectionable substances in combination
with iron.  Yet it seems likely that methods will be found
to get rid of bosh sulphur and titanium, or to greatly
reduce their proportions in the ore, in which direction
very marked progress has recently been made by a pro-
<ess which consists in crushing the ore and cleansing it at
one operation with a flow of water and a magnetic
separator. Limonite, the brown ore, is found in Peter-
borough, and hematite, the red, in Hastings and Lanark.
Hematite ore also exists in what is believed to be large
quantities on the north shore of Lake Superior. Farther
west, on the Mattawan river, a range containing specular
and magnetic ores is found which is supposed to be a con-
tinuation of one or other of the great ranges of Minnesota
—the Mesabi and Vermilion.  Other ranges of magnetic
ore, which are described as of vast extent, lie along the
Atik-Okan river, a tributary of the Seine, which flows
into Rainy lake. These ranges have been traced a length
of ten or twelve miles, rising in places 200 feet above the

lain, and the ore is said to be very rich and clean.

here are many other outcroppings of iron ore besides the
ones I have mentioned ; yet it has to be confessed that
there is not a working mine in the province, for which the
only consolation is that we have got the ore still, and that
it may perhaps be more valuable in some day to come,
when other great deposits in America are worked out.

NICKEL RESOURCES.

Nickel is the most important of all our ores, and there
are inexhaustible supplies of it in the country north of
Georgian Bay. Nearly fifty years ago nickel was found
with copper on what is known as the Wallace location,
near the mouth of Whitefish river. It was found also
on Michipicoten Island; but at neither place is it known
to exist in workable quantities. The construction of the
Canadian Pacific Railway led to the important discoveries
that have been made in the district of which Sudbury is
the centre. A railway cutting through one of the rocky
ranges exposed the ore, which at first was supposed to be
<opper pyrites, but which, six years ago, was ascertained
to. carry nickel as well as copper. Explorations and
workings made since have resulted in proving that the
Sudbury district is richer in nickel ore than any other
known part of the world, and two engineers of the United
States navy department have reported 650,000,000 tons
of ore in sight. The data from which this estimate was
<omputed may not have been absolutely trustworthy, but
we know that other large and rich discoveries have been

made since those engineers visited the district, and there

<an be no doubt of the vast extent of the ore. Eight
mines are being worked, three large smelting plants are
in operation, and as the demand is said to far exceed the
supply the reports we hear of enlarged development of
the mining and smelting industries of the Sudbury field
will find ready acceptance. The value of nickel when
united with steel, producing an alloy which combines
hardness with strength and freedom from fracture under
the strain of heavy blows, has been so amply demonstrated
that the secretary of the United States navy department
has decided to construct the armor plate of all his battle
ships with it ; and the British admiralty has recently de-
<ided to use it largely for the same purpose, extensive
orders having been placed for nickel-steel armor which
forms the secondary defence of the battle ships now in
progress. There are various other objects for which this
alloy is well suited, such as in the ‘making of cannon,
small arms, boilers and machinery, cutlery, etc., where
strength, malleability, capacity to take a fine polish and
freedom from rusting are valuable properties. Besides,
there are many uses in the arts to which the pure metal
may be applied when produced cheaply and in large
quantity; so that we may look forward with confidence to
great activity in the working of the nickel mines of this
province, and, possibly as growing out of it in a natural
“way, to the awakening of our dormant iron mining in-
-dustry also.
SILVER MINING.

The silver-producing district of our province is confined
almost exclusively to rocks of the Animikie series in the
Cambrian system, lying to the north and west of Thunder
Bay in Lake Superior.  The veins which carry silver are
found cutting ranges of table-topped hills or mountains
whose summit is basaltic trap and whose base is black
slate. Underlying the slate are beds of chert and jasper
of extreme hardness which contain a percentage of iron,
and it is found that the mineral veins in these beds are
much leaner in silver than in the slates. The observation
of this fact has depreciated to some extent the value of
silver mines in the district, but recent accounts give rise
to the hope that beneath the cherts the veins become en-
riched again. ~Silver Islet mine, which lies in Lake
Superior south of the Thunder Cape promontory, was one
of the earliest discoveries in that region, and from its

opening, in 1870, to the suspension of work in 1884, the
value of the silver output was $3,250,000, the total depth
reached being 1,230 feet. Although the vein of this mine
has been explored on the mainland for about a mile, no
silver ore has been found; the only productive part of it is
at the intersection of the dyke which constitutes the islet,
and out of which the silver is supposed to have been de-
posited.  Other mines in this district, the best known of
which are the Beaver and the Badger, have yielded large
quantities of ore during the last four or five years, but if
they have been worked profitably the fact has been care-
fully concealed. It miay require more capital and skill
than have yet been employed to give them a thorough
test.

There are other metalliferous ores in the province, but
I shall refer only to one other, viz., blende or the sulphide
of zinc. A large vein of it exists on the White Sand
river about ten miles from the north shore of Lake
Superior. This was discovered eleven years ago, and it
is claimed that the ore may be mined with great facility,
but for want of a road it cannot be brought to market. A
specimen analysed by the chemist of the Geological
Survey gave 54 per cent. of zinc. Another vein has
been discovered a short distance from the head of Thunder
Bay.

STRUCTURAL MATERIAL.

IL. In structural and decorative materials Ontario is
richer than most countries, both as regards variety and
quality. Sandstones, serpentines, marbles and granites
ahound in the northern districts, while in the south we
have sandstones, limestones, clays and the materials for
the manufacture of cement. Native cements are obtained
from limestones in the Niagara formation at St. David’s,
Thorold and Limehouse, and in the Trenton at Napanee
Mills. Portland cement is now being manufactured out
of shell marl, large quantities of which are found deposited
in shallow or extinct lakes, the marl being mixed with
certain proportions of clay of a suitable quality, arter
which it is baked in a kiln and ground to a fine
dust. Clay for common brick and tile is taken from
deposits of the Saugeen and Erie clays; while for the
manufacture of pressed brick and terra-cotta, the shales of
the Medina and Hudson river formations are used. The
brown Medina shale, which crops out along the base of
the Niagara escarpment at frequent points between the
Niagara river and Owen Sound, has a depth ranging from
400 to 600 feet. The Hudson river shale crops out along
the valley of the Don and Humber rivers, and is probably
of as great thickness as the Medina, although not so
accessible. A few years ago all the pressed brick used in
Ontario had to be imported fron: Ohio and Pennsylvania,
but a better quality may now be produced at home. Its
introduction is bound to greatly improve the architecture
of our towns and cities.

MINERAL PAINTS.

III. Mineral pigments of natural paints are obtained in
a number of localities, and some of them are very abund-
ant. Sulphate of barytes is used as an adulterant with
white lead. It is found in many of the veins on the north
shore of Lake Superior, and sometimes, as on McKellar’s
and Jarvis islands in Lake Superior, makes up a large
part of the vein. In-the eastern part of the province, but
especially in the county of Lanark, there are numerous
veins of this mineral. Ochres are clays of various colors,
such as red, yellow and green. At Limehouse on the
Grand Trunk Railway, a variety of colors is obtained, and
pigments have been manufactured there for many years,
as also at a point in the same formation farther south in
the township of Nelson. Yellow ochre is a mixture of
clay and limonite or the brown ore of iron, while red
ochre is a mixture of clay with the specular or hematite
ores of iron. Large deposits of the latter of fine quality
are found in the counties of Lanark and Frontenac, one
of which is 30 feet wide and three-quarters of a mile long;
while another, which has a rich bronze hue, has been ex-
plored with a diamond drill to a depth of 65 feet.

PHOSPHATE AND GYPSUM.

IV. Mineral fertilizers exist as marls, gypsum, and
apatite or phosphate of lime. The last named occurs as
veinstone in the upper rocks of the Laurentian formation
in various parts of the counties of Frontenac, Renfrew,
Leeds and Eanark, but mining has been carried on chiefly
in Frontenac and Lanark. The mineral is rich, but it is
difficult to mine, and most of the deposits are remote from
railway communication. During the past year the in-
dustry suffered partial collapse owing to the discovery and
working of large deposits in Florida and the shipment of

reat quantities to the European markets. Gypsum is
ound over a large area in the Onondaga formation which
underlies the counties of Brant and Haldimand, where
mines have been worked for half a century. As plaster
of Paris it has been largely used as a fertilizer for grass
land, and when calcined it is used to furnish and decorate
walls. There are very extensive deposits also on the
Moose river and its tributary the Missinaibi,

SALT BRINES AND MINERAL WATERS.

V. Mineral waters and rock salt are of limited occur-
rence in Ontario, but while the latter occupies one field,
the former are found in a number of localities and at
points far distant from each other.  Salt beds in the On-
ondaga formation extend over an area of 1,200 square
miles in the counties of Bruce, Huron, Lambton and
Kent. These beds no doubt were originally deposited at
the bottom of inland seas as their waters gradually dried
up. The total depth of the beds in Huron is about roo
feet, gradually thinning out to the edge of the basin ; but
a boring near the River Thames in Kent, is reported to

have gone through one bed of white salt 171 feet in thick-
ness. The supply is sufficient to last our province for
centuries; yet it is small when compared with some other
known deposits of rock salt, such, for example, as the
massive accumulations at Sperenberg, near Berlin, which
have been bored through to a depth of 4,200 feet, or those
of Wieliezka in Galicia which are more than 4,600 feet
thick. The annual make of our Ontario wells ranges
from 350,000 to 400,000 barrels, and owing to the
restricted market this limit of production was reached
nearly twenty years ago. Mineral waters impregnated
with sulphur and salt are found very generally in the
western part of the province, when deep borings are made
in rocks of the Upper Silurian and Devonian systems ;
whereas in the eastern section of the province they are
alkaline waters and are found to issue from rocks of the
Lower Silurian system.

GRAPHITE, MICA, AND ASBESTOS.

VI. Refractory minerals are such as require an extra-
ordinary degree of heat to fuse them, or as are altogether
infusible, among which may be named actinolite, asbestos,
graphite, mica and talc or steatite. These are found in
commercial quantities in the eastern counties of the pro-
vince, in rocks of the Laurentian formation. They have
not yet, however, been worked upon a large scale, with
perhaps the exception of mica. This mineral, from its
possessing good insulating properties, has recently come
Into extensive use in connection with electrical machinery,
and last year 240 tons of it were mined in Ontario.

PETROLEUM, NATURAL GAS AND PEAT.

VII. Materials of a mineral character used in the pro-
duction of light and heat are not of first-class importance
in Ontario, being limited to petroleum, natural gas, lignite
and peat. They are all of organic origin ; the two former
derived from animal or vegetable fossils, and the two
latter from vegetable only. Our petroleum area at one
time extended over portions of Lambton and Kent, but
the producing field is now wholly confined to a few
thousand acres in Lambton. It is obtained from the
Corniferous limestone, but the origindl source may have
been in lower formations. Natural gas is a recent dis-
covery, but reservoirs of good producing capacity have
been struck by borings in the Counties of Essex, Haldi-
mand and Welland. In Essex the gas rises, it is sup-
posed, from the Clinton formation, whereas in the two
eastern counties it rises from the Medina sandstone.
Extensive beds of lignite have been discovered inter-
bedded with the drift in the basin of the Moose river and
its tributaries, the Abittibi and the Missinaibi. But the
peat deposits of the Hudson Bay slope have a vastly
greater area, and when the time comes, as doubtless it
will come, that peat can be converted into good fuel at an
economic price, a material of first-class necessity will be
obtainable for the people of Ontario in limitless quantity.
Nor, when that time comes, will we be dependent on the
peat bogs of the Moose river basin alone. There is
hardly a county in the province which does not possess a
supply; there are large beds between the Ottawa and St.
Lawrence rivers; our lake country is full of it; and along
the line of the Canadian Pacific Railway from the Ottawa
river to Lake of the Woods there is more of it than would
replace the coal fields of Pennsylvania. And it is with
some confidence I express the belief that in a process
which I had an opportunity of looking into a few days.
ago the problem of the conversion of peat into fuel has
already been solved, in a simple, practical and economic
way.

So I come to the end. The subject is very far from
being exhausted, but I know that I must have wearied
your patience if I have not exhausted your forbearance.
Let me, however, express the hope that something has
been said which may serve to arouse in your mindsa
higher opinion of this great Ontario of ours—the first
commonwealth of America in the extent and variety of its
resources, in the commanding opportunity of its situation,
in the excellence of its institutions and the sterling quali-
ties of its men. If I was to give a word of counsel con-
cerning your relations to this commonwealth, the duty you
owe to it and the sphere you should aspire to occupy in it
when you also become men, it would be only in the words
of the Spartan mother when her son was bidding farewell
on going out to meet the enemy of his country and might
not evermore return :

¢ SPARTA IS YOUR PORTION,” she said; “Do vour
BEST FOR SPARTA !”

———t ————

Lubricating Qualities of Graphite—A correspon-
dent to the dmerican Machinist says:—‘‘ If engineers,
machinists, and millwrights in general, and pipe fitters in
particular, knew of the good qualities of graphite, I dare
say there would be ten times the demand for it. Its
primary object is lubrication, and it is to this fact we
must credit good pipe joints and cool bearings. In
making pipe cement (or as I would term it, pipe smear),
it is not necessary to use the best oil or grease, as it is the
graphite, and not the body in which it is suspended, that
makes the mixture valuable and the joint perfect. I use
the drippings from the line shaft bearings caught in the
ordinary way, and mix it with the best Ticondsroga flake
graphite, so that it can be applied with an ordinary sash
tool. During the past three years I have used about
15 Ib. or 20 Ib. of graphite for pipe joints, cylinder heads,
piston and rod packing &c.  Bolts smeared with graphite
mixed as above, I have unscrewed after having been in
the dampest place for upwards of two years or more
proving the antirusting qualities of graphite. To cool
hot bearings, put it on as thick as it will mix with oil.
Almost any oil or grease will answer ; but don’t use poor
graphite.”
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“ Hutton's Theory of the Earth,”

(Presdential Address by Prop. Stk Akcmnace Gringe, at the
Edinburgh Mecting of the Hritish A<sociation,
3rd August, 18]

S Archubalit Geikie, who was received sath loud ap.
plause on risng, saad ¢ Inits beneficent progress through
these istands the Britsh Associ: for the Ad
of Science now for the fourth time receives a welcome in
this ancient capatal. - Once more, under the shadow of
these antique towers, crowded memories of a romantic
past 6ill our thoughts. The stormy annals of Scotland
seett to move in procession before our eyes as we walk
these streets, whose names and traditions lave been matde
famnliar to the civilized workd by the genius of literature.
At every tum, too, we are ramnded, by the monuments
which a grateful city has crected, that for many gencrations
the pursttits which” we are now assembled to foster have
had here their congensal home,  Literature, philnsoph)-.
science, have cach in turn been guided by the intluence ot
the great masters who have lived here, and whose renowan
is the brightest gem ia the chaplet around the brow of
this “Queen of the North.”  Lingering for a moment
over these local associations, we hall find a peculiar ap-
propriateness in the time of this renewed visit of the
Association to Edinburgh, 4 lred years ago a
remarkable group of men were discwssing hiere the great
problem of the history of the carth.  James Hutton, after
many years of travel aad reflection, had communicated
1o the Royal Socicty of this city, in the year 1783, the
first outlines of his” famous * Theory of the Earth.”
Among those with whom ke took counsel in the clabora-
tion of his ductrnes were Black, the illustrions discoverer
of ““ fixed air ™ and **latent heat ;™ Clek, the sagacious
inventor of the system of breahing the enemy's line in
naval tactics; Hall, whose fenile ingenuity devised the
first system of i in il of the
and origin of focks; and Playfair, through whose sympa-
thetic euthustasm and diterary skill Hutton's views came

11 Iy to be und 1 and appreciated by the world
atlarge. With these fricnds, 5o well able to comprehiend

ne cuntunded that from time to time this calnslro}xhv is
P { by the, i e undergy vrees,
wherehy new continents are upheaved from the bed of the
wcean. © And thus in his sysiem 2 due proportion is main-
taned hetween land and water, and the condition of the
varth as a habitable globe i presenved. A theory of the
earth so simple in outline, so boll in conception, so full
of suggrestiun, and resting on sv broad a base of observation
and reflection, ought, we might think, to have commanded
at once the attention of mien of scicnce, even if it did not
immediately awahen the interest of the outg’dc world;
but, as Playfair sorrow fully alduntted, it auteacted notice
only very slow Ie-, and several years elapsed before anyone
showed himself publicly concerned about it, either as an
caemy or as a fricnd.  Sume of s eardiest critics assailed
it for what they asserted *o be s irreligi X

adopted his views received the equally descriptive name
of Neptunists,  ‘The baule of these: two  contending
schools raged ficzcely here for some years, and though
mainly from the youth, zeal, and cnergy of Jameson, and
the infivence which his posttion as ™ Professor 1 the
Uaiversity gave hiny, the Wernerian doctunes continued
1o hold their Yl:\cc. they were eventually abandoned even
by Jameson himself, and the debt due’to the memory of
Hutton and Playfair was tardily acknowledged,  The
pursuits and the quarrels of vhilosophers have from carly
times been a favourite subject of merdiment 2o the outside
world,  Such a feud as that between the Plutonists and
Neptunists would be sure to furmsh abundant matter for

the of ths ty.  Turmng over the
s v’ " " N .

pages of l\:lyla .“.“’"." " where S0 nlmch that was

i bes L - B

\
accusation which Hutton repudiated with much warmth,
The sneer levelled by Cowper a few years earlier at all in-
quities 1mto the history of the universe was perfectly
natueal and intelhgible from that poet’s point of view.
“There was then a widespread behief that this world came
into exntence some six thawsand years ago, and that any
attempt greatly 10 increase that antiquity was meant as a
blow to the

AUTHORITY OF HOLY WRIT.

So far, however, from aumng at the overthrow of ortho.
dov beliefs, Hutton evidently segarded tus ** Theory ™ as
an mportant coptrabution n and of aatural religion.” He
dwelt with unfeigned pleasure on the multitude of proofs
which he was able to accumulate of an orderly design in
the vperations of nature, decay and genovation being so
aicely bak: 1 as to the habrable condition of
the plavet,  But as he refused toadut the predomnance
of violent action in terrestnal changes, and on the con.
trary contended for the efficacy of the quiet, contnuous
processes which we can ¢ven now see at work around us,
he was constrained 10 require an unlinnted duration of
past e for the production of those tevolutions of which
he perceved such clear and anundant proofs in the crust
of the carth,  The general public, however, failed to com-
preliend that the doctrine of the hugh antiquity of the
globe was not inc: with the ¢ ly recent

of man=a which seems so obvious

and criticise his efforts to picrce the veil that shrouded the
history ot thes globe, he paced the strects amid which we
are pow gathered toygether 3 with them he sought the
crags and ravines around us, wherein Natare has laid open
50 many impressive records of her past; with them he
sathied forth on those memorable expeditions to distant
parts of Ncotland, whence he retumed laden with
treasures from a field of OINL‘I\'.‘\UOI: “ hic![n_.l though now
e

now,  Hutton died in 1797, beloved and regretted by the
circle of friends who had learmt 1o appreciate his estimab}

society al jears ago is
cmbalmed, we tind Hutton's rcuon:\l pecuhanties and
pursuits touched off i good-humoured caricature, In
one plate he stands witharms folded and hamumer in hand,
meditating on the face of a clifi, from  which rocky
promnences, i shape of human faces, pethaps grotesque
I s of s e opy , grin at him, Iy
andther engraving he sits 10 conclave with his friend
Black, possibly acranging for that famous banguet of
gardenesnails  which the two worthies had  persuaded
themselves to look upon as a strangely neglected form of
human food. "More than a generation later, when the
Huttonists and Weenerists. where at the height of their
goni e side of the sy did not
escape the notice of the author of *¢ Waverley,” who, you
will remember when he makes Meg Dods recount the
varions kinds of wise folk brought by Lady Penelope
Pennfeather from  Edinbusgh to St. Ronan’s Well, does
not forget to include those who *“rin up hill and doon
dale, knappng the chuchy-stanes to picces wi hammers,
like sac mony road-makers run daft, to sce how the warld
was made.” " Among the nanies of the frieads and followers
of Hutton there is one which on this occasion deserves 10
be held 1n speaal honour, that of Sir James Hall, of
Dunglass.  Having accompanied utton in some of his
S and having i 1 with him the problems”
presened by the rochs of Scoiland, Hall was fanuliar with
the views of his master, and was able to supply him with

fresh  illusteations  of  them  from different pasts of
the country.  Gified with semarkable  originality
and s ity, he soon pe ) that some of the

character and to adwire his genins, but with little recog-
mtion from the world at large.  Men hnew not then that
a great master had passed away from their midst, who
had aid broad and deep the foundationsof a new science;
that hbis name woutd become a houschold word in after

»0 familiar, was then almost 3 Y
of Hutton’s ** Theory of the Earth™ 1s an cvent in the
annals of scictice which seems most fittingly celebrated by

! inCla b In

2 , and that pilgrims would come from distant

lands to visit the scenes from which he drew his inspica-

tion.  Many years might have elapsed betore [Hunton's
hing met with wide 3 ¢, had its iti

a mecting of the Brithh As i (3
chioamng from among the many subjects which might
properly engage your attention on the present occasion, I
have thought that it would not be inappropriate nor unin-
teresting to consider the mare salient features of that
*Theory,™ and to mark how much incestain departmients
of inquiry has sprung from the fruitful teacling of ats
author and his assaciates, It was a fundamental u‘]’m‘uinc
of Hutton and his schoo! that this globe has not always
worn the aspect which it bears at present . that, on the
contrary, proofs may everywhere be culled that the land
which wenow see has been forned out of the wreck of
an older land.  Among these proofs, the most obrious are
supplicd by some of the more familiar kinds of rock,
which teach us that, though they are now portions of the
dry land, they were originally sheets of gravel, sand :n(:

questions invelved in the theory of the earth could
protably be solved by direst physical experiment,
uton, however, mistrusted any attempt ‘““to judge

the great operations of Nature by merely kindling a fire
and fooking into the bottom of a’little crucible.”  Ou. of
deference to this prejudice Hall delayed to carry out his
intention during Hutton's lifetime. “But afterwards he
instituted a kable series of hes which are

depended solely on the wonngs of the philosophc? hime
self.  For, despite his finm gm)r of gencral prncaples and
his mastery of the minutest details, he had acquired a
literary style which, 3t must be admitted, was singularly
unattractiv Fortunately for his fame, as well as for the
cause of science, s devoted fricnd and disaple, Playfur,
at once set himself to draw up an eaposition of Hutton's

After i s of labour on this task, there ap-

of the I i

v

peared  the classic *

Theory,” a work which for lummous reatment and

graceful chction stands_sull without a rival in English
Torical i

i Though professing merely to set
forth his friend’s doctnines, Playtair's treanse was in many
sespects an original contribution to science of the highest
value. It placed for the first tune m the clearest ight the
whole philosaphy of Hutton regarding the history of the

mud, which had been worn from the face of long-vanishe

continents, and aflter being spread out over the floor of
the sca were consolidated inte compact stone, and were
finally broken up and raised once more to form parnt of
the dry land.  This cycle of change involved two great
systems of natural pracesses. On the one hand, men were
taught that by the action of wnning water the materials
of the solid land ate in 2 state of continual decay and
wansport to the ocean.  On the othier hand, the ocean
floor 1s hable from time to time to be ypheaved by some
stupendous internal force akin to that which gives rise to
the volcanu and the carthquake. Hutton further per
cewed that nut only had the consolidated materials been
disrupied and clevated, but that masses of molten tock
hadd een thrust upward amonyg them, and had cooled and
cry«allized in large bodies of granite and other cruptive
tocks which forms so prominent a feature on the canth's
surface. Tt was a special characteristic of this philosophi
cal system that at soaght in the ch:mgcs now in progress
on the canth’s surface an caplanation of those which
occursed 1 older times.  Rs founder refused to invent
causes or modes of operation, for those with which he was
familiar scemed to him adequate 10 solve the problems
wath which he attempted to deal.  Nowhere was the pro-
foundness of his insight more astonishing than in the c‘car
definite way in which he proclaimed and reitermted his
dociting, that every part of the surface of the continents,
from in-top to hore, is continual Jergoing
decay, and is thus slowly travelling to the sea.  He saw
that no sooncr wiil the sca floor be clevated into new
land than it mest necessarily become 2 prey to this uni:
versal and ing deg i He perccived that, as
the transport of disintegrated material is carried on
chicfly Ly running water, rivers must slowly dig out for
themsclves the channels in which they flow, and thus that
a system of vallcys, radi from the water-parting of a
country, must nccessarily result from the descent of the
streams from the mountain crests to the sea.  He dis.
cemed that this ccaseless and widespread decay would
ceventually lead to the entire demolition of dry land, but

earth, and entorced it with a wealth of reasoning and copue
ousness of illustration which ohtasned for 1t a wide appre-
ciaton.  From long comerse with lutton, and from
profoand reftection himself, Playtair gawed such a come
prehension of the whole subiect that, discarding the non-
cssential parts of s master s teaching, he was able 1o
give so Iucid and accurate an exposition of the gencral
scheme of Nature's operationson the surface of the globe,
that with only slight corrections and  expansions his
treatise wav serve a tert pook to.dav.  In some
respects, indead, his volume was long in advance of its
time.  Only, for example, Wattun the present gencration
has the truth of his teaching in zegard to the ongm of
alleys been gencrally adnmtted.  Vanous causes cone
wributed to retard the progres o1 the Huttoman doctnnes,
Especially potent was the mtiuence of the teaching of
Weraer, who, though he percened that a detinite order of
sequence could be recognizet among the matenals of the
eanth’s crust, had formed singularly narrow conseptions of
the great processes wherebwy that erust has been built up,

1is enthuni: h y tired s disaaples wath the zeal
of prosclytes, and they spread themsehes over Europe to
preach everywhere the arutenal system which they had
fearnt in Sanony. By a cunions fatc Edmburgh became
anc of the great headquarters of Wernensin The fuends
and followers of Hutton found themselves attached in
their own city by zealots who, proud of supcrior miner-
alogieal acquirements, turned their most cherished ideas
upside down and assailed them

THE. UNCOUTH JAKWOM OF FREIBERG.
Tnasmuch as subtersancan heat had .I)ccn invoked Ly
i in I

ble in the history of scicnce as the first methodi-
cal endeavour to test the value of geological specnlation by
an appeat to actual expenment.  The Neptunists, in ridie
culmg the Huttonian doctnne that basalt and similar
1ncks had once heen molten, asserted that, had suci, been
thar ongin, these masses would now be found in the
condition of glass or slag.  Hall, however, wjumphamily
vindicated his friend’s view, by proving that hasalt could
be fused, and thereafter by slow cooling could be wade to
resume a stony teature.  Agamn, Hutton had asserted that
under the vast presures which must be cffective deep
within the canth’s crust, chemical reactions must
powerfully influenced that under such conditions
cven limestonce may conceially Le melted without losing
its casbonic acid.  Various specious arguments had teen
adduced against this proposition, but by an ingenions!
devised series of exp Hall ded in vert
ng limestones under great pressure into a kind of marble,
and even fused it, and fuund that it then acted vigorously
on other rocks.  These admirable researches, which laid
the foundations of experimental geology, constitute not
the least memorable of the scrvices rendered by the
Huttoman schoo) to the progress of science.  Clearas was.
the mnsight and sagacious the inferences of these great
masters in regard to the history of the globe, their vision
was nm‘smrilf linnted by the comparatively narrow range
of ascentaned fact which up 1o their time had been
cstablished.  They taught men to recogaize that the pre-
sent world 15 built of the rwns of an carlier one, and they
cplaned with hle perspicacity the uperation of the
pracesses whereby the degradation anid renovation of land
arc brought about.  But they never dreamed that a long
and ordetly serics of such successive desteuctions and re-
newals had 1aken place, and had left their records in the
crust of the carth.  They never imagined that from these
records at would be possible to esablish a detenninate
chronalogy that could be read everywhere, and applied to
the cluadation of the remotest quarter of the globe, It
was by the Ll ol ions and i lrzations ot
William Smith that this vast extension of our knowledge
of the past history of the carth became possible.  While
the Seottish philosophers were building up their theory
here, Snuth was quictly a ining by ded j
that the stratified rocks of the West of England occur ina
definite sequence, and that cach well-marked group of
them can be discriminated from the others and identified
across the_country by means of its cnclosed organic
semans. It 15 ncarly a hundred jears since he made
known his views, so that by a cutious co-incidence we may

Hutton asa force targely g
and upheaving the ancient that now form so
freat a part of the dry land. his followers wetc nicknamed
Plutonists.  On the other hand, as the agency of water
was almost alone admitted by Werner, who belived the
rocks of the carth’s crust to have been chiefly chemical

ipi from a pri 1 uni 1 ocean, those who

itly celeb on this the ¢ of William
Smith as well as that of James Hutton.  No single dis-
covery has cver had a morc momentous and far-reaching
influcnce on the progress of a science than that law ot
organic succession which Smith established. At first it
served mercly to determine the order of the stratified
tocks of England.  But 1t soon proved 1o possess a,wotld-
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wide value, for it was found to furnish the key to the
structure of the :

WHOLE STRATIFIED CRUST

of the earth. It showed that within that crust lie the
chronicles of a long history of plant and animal life upon
this planet, it supplied the means of arranging the
materials for this history in true chronological sequence,
and it thus opened out a magnificent vista through a vast
series of ages, each marked by its own distinctive types of
- organic life, which, in proportion to their antiquity, de-
parted more and more from the aspect of the living world.
Thus a hundred years ago, by the brilliant theory of
Hutton and the fruitful generalization of Smith, the study
of the earth received in our country the impetus which has
given birth to the modern science of geology. To review
the marvellous progress which this science has made dur-
ing the first century of its existence would require not one
but many hours for adequate treatment. The march of
discovery has advanced along a multitude of different
paths, and the domains of Nature which have been in-
<luded within the growing territories of human knowledge
have been many and ample. Nevertheless, there are cer-
tain departments of investigation to which we may
profitably restrict our attention on the present occasion,
and wherein we may see how the leading principles that
were proclaimed in this city a hundred years ago
have germinated and borne fruit all over the world.
From the earliest times the natural features of the earth’s
surface have arrested the attention of mankind. The
rugged mountain, the cleft ravine, the scarped cliff, the
solitary boulder, have stimulated curiosity and prompted
many a speculation as to their origin, The shells em-
bedded by millions in the solid rocks of hills far removed
from the sea have still further pressed home these
“‘ obstinate questionings.” But for many long centuries
the advance of enquiry into such matters was arrested by
the paramount influence of orthodox theology. It was not
merely that the Church opposed itself to the simple and
obvious interpretation of these natural phenomena. So
implicit had faith become in the accepted views of the
earth’s age and of the history of creation, that even lay-
men of intelligence and learning set themselves unbidden
and in perfect good faith to explain away the difficulties
which Nature so persistently raised up, and to reconcile
her teachings with those of the theologians. In the
various theories thus originating, the amount of know-
ledge of natural law usually stood in inverse ratio to the
share played in them by an uncontrolled imagination.
The speculations, for example, of Burnet, V histon,
Whitehurst, and others in this country, cannot be read
now without a smile. In no sense were they scientific
researches ; they can only be looked upon as exercitations
of learned ignorance. Springing mainly out of a laudable
desire to promote what was believed to be the cause of true
religion, they helped to retard inquiry, and exercised in
that respect a baneful influence on intellectual progress.
It is the special glory of the Edinburgh School otP Geology
to have cast aside all this fanciful trifling. Hutton boldly
proclaimed that it was no part of his philosophy to account
for the beginning of things. His concern lay only with
the evidence furnished by the earth itself as to its origin.
With the intuition of true genius he early perceived that
the only solid basis from which to explore what has taken
place in bygone time is a knowledge of what is taking
Place to-day. He thus founded his system upon a care-
ul study of the processes whereby geological changes are
now brought about. He felt assured that Nature must be
<onsistent and uniform in her working, and that only in
proportion as her operations at the present time are
watched and understood will the ancient history of the
earth become intelligible. Thus, in his hands, the inves-
tigation of the present became the key to the interpreta-
tion of the past. The establishment of this great truth
was the first step towards the inauguration of a true
science of the earth. The doctrine of the

UNIFORMITY OF CAUSATION IN NATURE

became the fruitful principle on which the structure of
modern geology could be built up.  Fresh life was now
breathed into the study of the earth. A new spirit seemed
to animate the advance along every pathway of inquiry.
Facts that had long been familiar came to possess a wider
and deeper meaning when _their connection with each
other was recognized as parts of one great harmonious
system of continuous change. In no department of
nature, for example, was this broader vision more
remarkably displayed than_in that wherein the circulation
of water between land and sea plays the most conspicuous
part. From the earliest times men had watched the
coming of clouds, the fall of rain, the flow of rivers, and
had recognised that on this nicely adjusted machinery the
beauty and fertility of the land depends. But they now
learnt that this beauty and fertility involve a continual
«decay of the terrestrial surface ; that the soil is a measure
of this decay, and would cease to afford us maintenance
were it not continually removed and renewed; that
through the ceasless transport of soil by rivers to the sea
the face of thelandis slowly lowered in level and carved
into mountain and valley, and that the materials thus
borne outwards to the floor of the ocean are not lost, but
accumulate there to form rocks, which in the end will be
upraised into new lands. Decay and renovation, in well-
balanced proportions, were thus shown to be the system
on which the existence of the earth as a habitable globe
had been established. It was impossible to conceive that
the economy of the planet could be maintained on any
-other basis. Without the circulation of water the life of
plants and animals would be impossible, and with that
<irculation the decay of the surface of the land and the

renovation of its disintegrated materials are necessarily
involved. As it is now so must it have been in past
time. Hutton and Playfair pointed to the stratified rocks
of the earth’s crust as demonstrations that the same
processes which are at work to-day have been in operation
from a remote antiquity. By thus placing their theory on
a basis of actual observation, and providing in the study
of existing operations a guide to the interpretation of those
in past times, they rescued the investigation of the history
of the earth from the speculations of theologians and
cosmologists, and established a place for it among the
recognised inductive sciences. To the guiding influence
or their philosophical system, the prodigious strides made
by modern geology are in large measure to be attributed.
And here in our own city, after the lapse of a hundred
years, let us offer to their memory the grateful homage of
all who have profited by their labours. But while we
recognise with admiration the far-reaching influence of
the doctrine of uniformity of causation in the investigation
of the history of the earth, we must upon reflection admit
that the doctrine has bheen pushed to an extreme perhaps
not contemplated by its original founders. To take the
existing conditions of nature as a platform of actual
knowledge from which to start in an inquiry into former
conditions was logical and prudent. Obviously, however,
human experience, in the few centuries during which
attention has been turned to such subjects, has been too
brief to warrant any dogmatic assumption that the various
natural processes must have been carried on in the past
with the same energy and at the same rate as they are
carried on now. Variations in energy might have been
legitimately conceded as possible, though not to be
allowed without reasonable proof in their favour. It was
right to refuse to admit the operation of speculative causes
of change when the phenomena were capable of natural
and adequate explanation by reference to causes that can
be watched and investigated. But it was an error to take
for granted that no other kind of process or influence, nor
any variation in the rate of activity save those of which
man has had actual cognisance, has played a part in the
terrestrial economy. The uniformitarian writers laid
themselves open to the charge of maintaining a kind of
perpetual motion in the machinery of nature.

They could find in the records of the earth’s history no
evidence of a beginning, no prospect ofan end. They saw
that many successive renovations and destructions had
been effected on the earth’s surface, and that this long
line of vicissitudes formed a series of which the earliest
were lost in antiquity, while the latest were still in
progress towards an apparently illimitable future. The
discoveries of William Smith, had they been adequately
understood, would have been seen to offer a corrective to
this rigidly uniformitarian conception, for they revealed
that the crust of the earth contains the long record of an
unmistakable order of progression in organic types. They
proved that plants and animals have varied widely in
successive periods of the earth’s history, the present condi-
tion of organic life being only the latest phase of a long
preceding series, each stage of which recedes further from
the existing aspect of things as we trace it backward into
the past. and though no relic had yet been found,
or indeed was ever likely to be found, of the first
living things that appeared upon the earth’s surface,
the manifest simplification of types in the older formations
pointed irresistibly to some beginning from which the
long procession has taken its start.  If then it could thus
be demonstrated that there had been upon the globe an
orderly march of living forms from the lowliest grades in
earily times to man himself to-day, and thus that in one
department of her domain, extending through the greater
portion of the records of the earths’s history, Nature had
not been uniform but had followed a vast and noble plan
of evolution, surely it might have been expected that those
who discovered and made known this plan would seek to
ascertain whether some analogous physical progression
from a definite beginning might not be discernible in the
framework of the globe itself. But the early masters of
the science laboured under two great disadvantages. In
the first place, they found the oldest records of the earth’s
history so broken up and effaced as to be no longer
legible. And in the second place, they lived under the
spell of that strong reaction against speculation which
followed the bitter controversy between the Neptunists
and Plutonists in the earlier decades of the century.
They considered themselves bound to search for facts, not
to huild up theories ; and as in the crust of the earth they
could find no facts which threw any light upon the primeval
constitution and subsequent development of our planet,
they shut their ears to any theoretical interpretations that
might be offered from other departments of science. It
was enough for them to maintain, as Hutton had done,
that in the visible structure of the earth itself no trace can
be found of the beginning of things, and that the oldest
terrestrial records reveal no physical conditions essentially
different from those in which we still live. They doubtless
listened with interest to the speculations of Kant, Laplace,
and Herschel, on the probable evolution of nebulae, suns,
and planets, but it was with the languid interest attaching to
ideas that lay outside of their own domain of research.
They recognised no practical connection between such
speculations and the data furnished by the earth itself as
to its own history and progress. This curious lethargy
with respect to theory on the part of men who were
Fopularly regarded as among the most speculative
ollowers of science would probably not have been speedily
dispelled by any discovery made within their own field of
observation. Even now, after many years of the most
diligent research, the first chapters of our planet’s history
remain undiscovered or undecipherable.  On the great
terrestrial palimpsest the earliest inscriptions seem to

have been hopelessly effaced by those of later ages. But
the question of the primeval condition and subsequent
history of the planet might be considered from the side of
astronomy and physics. And it was by investigations of
this nature that the geological torpor was eventually
dissipated. To our illustrious former President, Lord
Kelvin, who occupied this chair when the Association last
met in Edinburgh, is mainly due the rousing of attention
to this subject. By thé most convincing arguments he
showed how impossible it was to believe in the extreme
doctrine of uniformitarianism. And though, owing to
uncertainty in regard to some of the data, wide limits of
time were postulated by him, he insisted that within these
limits the whole evolution of the earth and its inhabitants
must have been comprised. While, therefore, the geo-
logical doctrine that the present order of nature must be
our guide to the interpretation of the past remained as
true and fruitful as ever, it had now to be widened by the
reception of evidence furnished by a study of the earthasa
planetary body. The secular loss of heat, which de-
monstrably takes place both from the earth and the sun,
made it quite certain that the present could not have
been the original condition of the system. This diminution
of temperature with all its consequences is not a mere
matter of speculation, but a physical fact of the present
time as much as any of the familiar physical agencies that
affect the surface of the globe. It points with un-
mistakable directness to that beginning of things of which
Hutton and his followers could find no sign. Another
modification or enlargement of the uniformitarian doctrine
was brought about by continued investigation of the terres-
trial crust and consequent increase of knowledge respecting
the history of the earth. Though Hutton and Playfair
believed in periodical catastrophes, and indeed required
these to recur in order to renew and preserve the habitable
condition of our planet, their successors gradually came to
view with repugnance any appeal to abnormal, and
especially to violent manifestations of terrestrial vigour,
and even persuaded themselves that such slow and
comparatively feeble action as had been witnessed by
man could alone be recognised in the evidence from which
geological history must be compiled. Well do I remember
m my own boyhood what a cardinal article of faith this
prepossession had become. We were taught by our
great and honoured master, Lyell, to believe implicitly
in gentle and uniform operations, extending over indefinite
periods of time, though possibly some, with the zeal
of partisans, carried this belief to an extreme which Lyell
himself did not approve. The most stupendous marks of
terrestrial disturbance, such as the structure of great
mountain chains, were deemed to be more satisfactorily
accounted for by slow movements prolonged through
indetinite ages than by any sudden convulsion. What the
more extreme members of the uniformitarian school failed
to perceive was the absence of all evidence that terrestrial
catastrophes even on a collossal scale might not be a part
of the present economy of this globe.  Such occurrences
might never seriously affect the whole earth at one time,
and might return at such wide intervals that no example
of them has yet been chronicled by man,  But that they
have occurred again and again, and even within com-
paratively recent geological times, hardly admits of serious
doubt How far at different @pochs and in various degrees
they may have included the operation of cosmical influences
lying wholly outside the planet, and how far they have
resulted from movements within the body of the planet
itself, must remain for further inquiry. Yet the admission
that they have played a part in geological history may be
freely made without impairing the real value of the
Huttonian doctrine, that in the interpretation of this
history our main guide must be a knowledge of the
existing processes of terrestrial change. As the most recent
and Dbest known of these great transformations, the Ice
Age stands out conspicuously before us. If any one
sixty years ago had ventured to affirm that at no very
distant date the snows and glaciers of the Arctic regions
stretched southwards into France, he would have been
treated as a mere visionary theorist. Many of the facts
to which he would have appealed in support of his
statement were already well known, but they had received
various other interpretations. By some observers, notably
by Hutton’s friend, Sir James Hall, they were believed
to be due to violent debacles of water that swept over the
face of the land. By others they were attributed to the
strong tides and currents of the sea when the land stood
at a lower level. ‘The uniformitarian school of Lyell had
no difficulty in elevating or depressing land to any required
extent. Indeed, when we consider how averse these
philosophers were to admit any degree of natural operation
others than those of which there was some human
experience, we may well wonder at the boldness with
which, on sometimes the slenderest evidence, they made
land and sea change places, on the one hand submerging
mountain-ranges, and on the other placing great barriers
of land where a deep ocean rolls. They took such
liberties with geography because only well-established
processes of change were invoked in the operations.
Knowing that during the passage of an earthquake a
territory bordering the sea may be upraised or sunk a few
feet, they drew the sweeping inference that any amount
of upheaval or depression of any part of the earth’s
surface might be claimed in explanation of geological
problems. The progress of inquiry, while it has somewhat
curtailed this geographical license, has now made known
in great detail the strange story of the Ice Age. There
cannot be any doubt that after man had become a denizen
of the earth, a great physical change came over the
northern hemisphere. The climate, which had greviously
been so mild that evergreen trees flourished within ten or
twelve degrees of the north pole, now became so severe
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that vast sheets of snow and jce covered the north of
Europe and crept southward beyond the south coast of
{reland, ¢ wiost as far as the southern shores of England,
and across the Baltic into France and Germany.  This
Arctic transformation was not an cpisode that lasted
merely a few seasons, and left the land to resume ther
afler its ancient aspect.  With s arious successive fluctua-
tions it must have endured for wiany thousands of years,
When it began to disappear it probably faded away as
slowly and smperceptibly as it had ady; d, and when
it finally vanished it teft Europe and Nornth America
profoundly changed in the ¢l alike of their scenery
and of their inhabitants,  The nqi'gwl rocky contours of
earlier tnes werse ground smooth and polished by the
march of the ice across themy, while the lower grounds were
buried ander wide and thick sheets of clay, gravel and
sand, left behind by the melting ice.  The varied and
abundant flora which had spread so far within the Arctic
circle was driven away into more southern and less
ungenial climes,  But wost memorable of all was the
exturpation of the prominent large animals which, efore
the advent of the ice, had roamed over Europe.  The lions,
hywxnas, wild horses, hippopotansi and other creatures
eithes became entirely extinct or were driven into the
Mediterranean basin and into AMrica.  In their places
came northern forms—the reindeer, glutton, musk ox,
woolly rhinoceros, and mammth.  Such a marvellous
tranformation in climate, in scenery, in vegetation and in
inhabitants, within what was after all but a brief postion
of geolugical time, though it may have involved no sudden
or violent convulsion, s surely entitled to rank as a
catastrophe in the hisle?' of the glube. It was probably
brought abuut mainly if not entirely by the operation of
forces eaternal to the carth,  No similar calamity having
befallen the continents within the time during which man
has been recurding his experience, the Iee Age might he
cited as a contradiction to the Joctrine of uniformity
And yet w manifestly arrived as part of the established
order of Natare.  Whether or not we grant that other Iee
Ages preceded the last great one, we must admit that the
conditions under which it arose, so far as we hnow them,
might cunceisably have occured before and way occur
again. . The sarions agencies called into play by the
extensive refrigeration of the hern hemispl were
not different from those with which we are familiar
Snuw fell and glaciers crept as they du to-day.  Fee seored
and pulished rocks exactly as it still does among the Alps
amlm Norway. There was nothing abnormal in the
phenomena save the scale on waich they were manifested.
And thus, taking a broad view of the whale
subject, we recogaise the catastrophe, while at he
same time we see in it progress the operation of
thuse same natural processes which we  know to
be integral pasts of the machinery wherehy the surface
of the carth is continually tramsformed.  ‘Awong the
debits which science vwes to the Huttonian school, not the
least memorable is the promulgesion of the first well-
foundud cunceptions of the higs antiquity of the globe
Somie siv thousand years had previowsly been believed 1o
comprise the whale life of the planet, and indeed of the
entire universe.  \When the curtain was then first raised
that had veiled the history of the carth, and wen, laking
beyoml the bricf space within which they had supposed
that history to have been transacied, beheld the records
of a lung vista of ages stretching far away into a dim

mencement, but he estimated that the sutface of the globe
could nut have consolidated less than twenty willions of
years ago, for the rage of increase of temperature inwards
would in that case have been higher than it actually is;
nor mare than 400 millions of years ago, for then there
would have been no sensible increase at ail. — 1le was -
clined, when tirst dealing with the subject, to believe that
from a review of all the evidence then avalable some such
period as

100 MILLION > Uk VEARS AGO

would embrace the whole geological history of the globe.
It i> not a pleasant experience 1o discover that a fortune
whichone hasunconcernedly believed to be ample hassowiee
how taken to itself wings and disappeared,  When the geo.
Ingist was swddenly § I by the getic warning of
the physicist, who assurect i that hie had enorinously over.
drawn his accounnt with past tune, it was but natural
under the ci*~umstances that he should think the account.

f

the activities involved in the lowering .of the surface of
the land are not everywhere cquall{ energetic. They are
natrally more vigorous where the rainfall is heavy,
where the daily range of temperature is large and where
frosts are severe,  Hence they are obviously much more
effective 10 mountainous regions than on plains; and their
results must constantly vary, not only in_ different basins
of drainage, but even, and sometimes widely, within the
same basin.  Actual measurement of the propurtions of
sedsment s river water shows that while in some cases
the loweriny of the surface of the land may be as much as.
1-730 uf a foot in a year, in others it falls as low »s 1-6800.
In other words, the rate of
DEPOSITION OF NEW SEDIMENTARY FOFMATIONS,

over an area of seifloor equivalent to that which
has yiclded the sediment, may sary frum one foot

1730 years toone oot in 6800 years., I now we take these
results and apply them as measures of the length of time
\ d

ant ‘o he mistaken, who thu 1 to him dish
the targe drafts he had made on cternity, e saw how
wide were the hmits of time deducible from physical con.
sidertions, how vague the data trom which x{u:)' had been
calculated.  And though he cauld not hefpadmitung that
a limit must ve fined beyond which lus chronology could
not he estended, he consoled hunself with the reflection
that after alf a hundred wnllions of years was a tolerably
ample periad of time, and might }mmhly have been quite
suflicient for the transaction of all the prolonged sequence
of events recorded in the crust of the earth. e was
} lisy to acqs m the | thus e
posed upon geological history.  But physical inquury con.
unued to be pushed forward with regard to the early
history and the antiquity of theearth.  Further constdera.
tion of the influcace of udal fncuon n retarding the
earth’s rotation, and of the sun’s rate of cooling, led to
sweeping reductions of the ime allowable for the evolu.
tion of the planet.  The geologist found humself in the
plight of Lear when his bodyguara of one hundred kmights
was cut down.  ** What need you five and twenty, ten or
five > d ds the i bl physi as he 5

il or the d tion of the various sedimentary
wasses that form the outer part of the canh’s crust, we
obwamn some ndication of the duration of geological
history.  On a reasonable computation these stratified
masses, where most fully developed, attain a united thick-
ness of not less than 100,000 feet,  If they were all laid
down at the most rapid recorded rate of denudation, they
would requure a period of seventy-three millions of years
for thar completion. It they” were laid downgt the
slowest rate they wonld demand a period of not less than
680 nullions. But 1t may be argued that all kinds of
terrestnal encrgy are growing feeble, that the most active
denudation now 1n progress is much less vigorous than
that of bygone ages, and hence that the stratitied part of
the eanth's crust inay hase been put together in a much
brazfer space of tme than modern *vents might lead us to
suppose. Such arguments are easily adduced and look

1y sy but no confitmation of them can be
gathered from the rochs,  On the contrary, no one can
thoughtfully study the varnvus systemss of stratified forma-
tions without being smpressed by the fulness of their

lessly strikes slice alter slice from Ins allowance of fco.
Ingical time. rd Kelvin s walling, I believe to grant
us some twenty millions of years, but Professor Tait would
have us content with less than ten mithons,  In scenuific
as in other mundane questions there wmay often be two
i and <he truth may ultumately be found not to he

) that, on the whole, the accumulation of sediment
has been extreniely slow.  Again and again we encounter
roups of strata composed of thin paper-like lamina of the
%ncsl silt, which evidently settled down quictly and at in-
tervals on the sea bottom.  We find successive Iayers
covered with nipple-marhs and sun-cracks, and we recog-
mize in them memorials of ancient shomls “hcni sand and
) T

wholly with cithes. I frankly confess that the o
of the carly gcologists for an unlimited senes of ages were
estravagant, and even, for their own purposes, unneces.
sary, and that the physicist did goed service i reducig
them. It may also be freely adimtted that the latest con.
clusions from physical considerations of the extent of
geological time requure that the interpretation gaven to the
record of the tocks should be ngorously revised, with the
view of ascertaiming how far that interpretation may be
capable of mudification oy amendment.  But we must also

Ler that the geologican record a volum.
inous body of evidence regarding the carth’s hustory
which cannot be ignored, and must be eaplaned 1 ace
cosdance with ascestined nataral laws, If the conclu.
stans derivedd from the most careful study of this record
cannnt be reconciled with those drawn from  physicat
considerations, it is surely not too much to ask that the
tatter should be also revised. [t has been well smd that
the math il is an hi

mud i\ ¢ i as they doin
at the present day,  Wecan see no proof whatever, nor
even any evidence which suggests, that on the whole the
rate of waste and sedunentation was more rapid durin

Mesozoic and Palacozoic time than it iy to-day. Ilad

there been any marhed difference ... this rate from ancient.
to modern tines, it would be incredible that no c..ar
proof of 1t should have been recorded in the crust of the
carth.  But 1 actual fact the testimony in favour of the
slow accumulation and lugh antiquity of the geological
record 15 much stronger than might De inferred from the
were  thick of the ificd (i i hese
soimentary deposits have not been laid down in one un-
birohen sequence, but have had their continuity interrupted
agan and again by upheasal and depressim.  So
fragmentary are they in sume regions, that we can easily
demonstrate the length of time represented there by still
exising sedimentary strata to be vastly fess then the
tme nd; 3 by the gaps in the series.  Thereis yeta

illimitable past, the prospect wividly imy 1 heir
imaginatdon.  Astronomy had made known the inaneasur-
able fields of space ; the new science of geology scemerd
now to geveal boundless distances of time. “The more the
terrestrial chronicles were studied the farther could the
¢ye rauge into an antiquity so vast as to defy all av=mpts
to measure or define it. - The progress of sescarch can-
tinually furnished additional evidence of the enormwas
dueation of the ages that preceded the coming of man,
while, as hnowledge increased, periods that wer* thought
to have fullowed each other consceutively were found to
have been separated by prolonged intervals of ume. Thus
the idea aruse and gained univeisal acceptance that, just
as r o Loundary could be set to the astrenomer in his free
range through space, so the whale of bypane cn'mila' lay
open tothe requitements of the geologist.  Playfair, re-
echoing and expanding Hutton’s 1 ge, had declazed
that neither among the 1ecords of the carth nor in the
planctary motions can any trace be discovered of the be-
ginning or of the end of the present order of things; that no
Symrlom of infancy or ofold age hias been allowed to appear
on the face of Nature, nor any sign by which cither the
past ot the fature duration of the universe ean be esti-
mated ; and that although the Creator may pur an end as
He 70 doult gave a begianing, 1o the preseat system, such
a catastrophe will not be brought about by anyof the laws
now enisting, and is not indicated by anything which we
perccive.  This doctrine was nanwrally espoused with
warmth by the extreme uniformitarian school, which re-
«uired an unlimited duration of time for the accomplish-
wient of such slow and quict cycles of change as they
ived 10 be alonce recognizalile in the records of the
carth’s past history. It was Lord Kelvin who, in the
writings to which I have already referred, first called
o the fund; 1y nature of these
conceptions, e pointed out that from the high intcrnal
} of our globe, increasing inwards as it docs,
and from the rate o?lose of its heat, a limit may be fixed
to the planct’s antiquity. He showed that so far from
there being no sign of 3 beginning, and ne prospect of an
end to the present economy, every lineament of the solar
system bears witness to a gradual dissipation of energy
from somc definite starting point. No very precise data
were then, or indeed are now, available for computing
the intesval which has clapsed since that semote com.

miece of y

s
but that the value of what at vields depends upon the
quality of what is put into . Tifat there must be some
flaw in the physical argunent I can, for my own part
hardly doubt, though I do not pretend te be able to say
where it 35 10 be found.  Sowe assumption, it scems to
we, has been made, or some conswleration has heen left
out of sight, which will evenzuallv be seen 10 vit~te tie
conclusions, and wh'_a when duly taken into accovt wisl
allow tiine ¢nough or any reasanable mterpretat on of he
geological record.  In prodlems of this natece, wheee
geologieal data capable of numencal statements are so
needful, hardly possible to ohtain trustworthy compu-
tations of tire. We can oniv measure the rate ot changes
in progress now, and 1afer trom these changes the length
o? time required for the comp.etion ot results achieved tr,
the camie nrocesses w the past. There is fortunately one
great cycle of movement whict: adimits of caretul investse
gation, and which has Leen made to furnish va
materials for estates of tius kand.  The amversal
degraglation of the land, so natabic a charactenstic of the
earth’s surlace, has been rgrazded as an extremely slow
process.  Though it goes on withont ceaming, yet from
century 10 century 1t scems 1o tease hardly any perceptible
trace on the landscapes of a country. ~ Mountamns and
plaing, hills and valleys, appear to wear the same fanhar
aspece which isindicated inthe oldestpagesof hastory. This
ohvious slowness in one of the mast wportant dc}xm-
ments of geological actavaty, doubitl din large
measure 1o form and foster 8 vague behef n the vastness
of the amiquity required for the evol of the carthy,
But, as geolog tually came to p 5 the rate of
degradation of the land 1s capable of actual measurement,
‘The amount of material wern away from the surface of
any drainage-basin and carnied in the form of mud, sand,
or gravel, by the main nver nto the sca, represents the
extent to which that surface has been lowered by waste in

further and unpressive body of evidence furpished by the
successive races of plants and animals which have lived
upon the cath and have left their remains scaled up
within 1ts rocky crust. No one now bhelieves in the
evploded doctrine that successive creation, and universal
dustructions of organc life are chronicled in the stratified
ruchs.  Ttas everywhere admatted that, frum the romotest
tmes up to the present day, there has been an onward
march of development, type succeeding type in one long
continwous progression.  As to the rate of this evolution
precise data are wauting.  There is, however, the im.
portant negative argument furnished by the alsence of
evidence of ou sprecific variati of organic
forms since man began to observe and record.  We know
that wathin eaprerience a few species have become extinet,
but there is no conclusive proof that a single new species
has come mto existence, nur are appreciable variations
readily apparent in forms that live in a wild state.  The
seed and plants found with Egyptian munmies, and the
flowers and fruits depicted on Egyptian tomts, are easily
weenufied with the vegetation of modern Lgypt.  The
embalmed Lodies of antnals found in that couttry show
no sensible divergence from the structuse o pruportions
of the same animals at the present day.  The human
races of Nonthern Africa and Western Asia were already
as disunct when portrayed by the ancient Egyptian
artists as they are now, and they do not scem to have
undergone any perceptible change since then. Thus a
lapse of four or five thousand ycars has not been accom-
paicd by any recognisable vanation in such forms .of plant
and animal life as can be tendered in evidence.  Absence
of scnsible change in these instances is, of course, no
proof that consiﬁcralvlc alteration may aot have lcen
accomplished in other foims more eaposad to vicissitudes
of climatc and other external snfl But it furnish
at least a presumption in favour-of the extremely tardy

any given period of time.  But d }
must be cquivalent to cach other. As much matenal
must be lai‘b down in sedimentary accumulations as has

n hanicall! d, so that m g the
annual bulk of sediment borne 1nto the sca by a niver, we
obtain a cluc not only to the rate of denudation of the
land, but also to the rate at which the deposition of new
sedimentary formations takes place.  As might be expeeted,

prog; of organic_variation. If, however, we extend
our vision beyond the narrow range of human history,
and look at the remains of the plants and animals preserved
in those younger formations which, though recent when
regarded as parts of the whule geological record, must be
many thousands of years wller than the very oldest of

human we the most_impressi
proofs of the persistence of specific forms,  Shells which
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lived in our seas before the coming of the Ice Age present
the very same peculiarities of form, structure, and
ornament which their descendants still possess. The
lapse of so enormous an interval of time has not sufficed
seriously to modify them. So too with the plants and
the higher animals which still survive. Some forms
have become extinct, but few or none which remain
display any transitional gradations into new species. We
must admit that such transitions have occurred, that
indeed they have been in progress ever since organised
existence began upon our planet, and are doubtless taking
place now. But we cannot detect them on the way, and
we feel constrained to believe that their march must be
excessively slow. There is no reason to think that the
rate of organic evolution has ever seriously varied; at
least no proof has been adduced of such variation. Taken
in connection with the testimony of the sedimentary rocks,
the inferences deducible from fossils entirely bear out the
opinion  that the building up of the stratified crust of the
earth has been extremely gradual.  If the many thousands
of years which have elapsed sincethe Ice Age have produced
no appreciable modificationof surviving plantsand animals,
how vast a period must have been required for that mar-
vellous scheme of organic development which is
chronicled in the rocks ! ~After careful reflection on the
subject, I affirm that the geological record furnishes a
mass of evidence which no arguments drawn from other
departments of Nature can explain away, and which, it
seems to me, cannot be satisfactorily interpreted save with
an allowance of time much beyond the narrow limits
which recent physical speculation would concede. I have
reserved for final consideration a branch-of the history of
the earth which, while it has become, within the lifetime
of the present generation, one of the most interesting and
fascinating departments of geological inquiry, owed its
first impulse to the far-seeing intellects of Hutton and
Playfair. With the penetration of genius these illustrious
teachers perceived that if the broad masses of land and
the great chains of mountains owe their origin to stupend-
ous movements which from time to time have convulsed
the earth, their details of contour musf®be mainly due to
the eroding power of running water. They recognized
that as the surface of the land is continually worn downg,
it is essentially by a process of sculpture that the physiog-
nomy of every country has been developed, valleys being
hollowed out and hills left standing, and that these in-
equalities in topographical detail are only varying and
local accidents in the progress of the one great process of
the degradation of the land. From the broad and guid-
ing outlines of theory thus sketched we have now
advanced amid ever-widening multiplicity of detail into a
fuller and nobler conception of the origin of scenery.

THE LAW OF EVOLUTION

is written as legibly on the landscapes of the earth
as on any other page of the Book of Nature. Not
only do we recognize that the existing topography
of the continents, instead of being primeval in origin,
has gradually been developed after many precedent
mutations, but we are enabled to trace these earlier evo-
lutions in the structure of every hill and glen. . Each
mountain-chain is thus found to be a memorial of many
successive stages in geographical evolution.  Within cer-
tain limits, land and sea have changed places again and
again.  Volcanoes have broken out and ﬁave become ex-
tinct in many countries long before the advent of man.
Whole tribes of plants and animals have meanwhile come
and gone, and in leaving their remains behind them as
monuments at once of the slow development of organic
types, and of the prolonged vicissitudes of the terrestrial
surface, have furnished materials for a chronological
arrangement of the earth’s topographical features, Nor
is it only from the organisms of former epochs that broad
generalizations may be drawn regarding revolutions in
geography. The living plants and animals of to-day have
been discovered to be eloquent of ancient geographical
features that have long since vanished. In their distribution
they tell us that climates have changed, that islands have
been diso’ned from continents, that oceans once united have
been divided from each other, or once separate have now
been joined ; that some tracts of land have disappeared,
while others for prolonged periods of time have remained
in isolation. The present and the past are thus linked
together not merely by dead matter, but Ly the world of
living things, into one vast system of continuous progres-
sion. In this marvellous increase of knowledge regarding
the transformations of the earth’s surface, one of the most
impressive features, to my mind, is the power now given
to us of perceiving the many striking contrasts between
the present and former aspects of topography and scenery.
We seem to be endowed witha new sense. ~ What is seen
by the bodily eye—mountain, valley, or plain—serves but
as a veil, beyond which, as we raise it, visions of long-lost
lands and seas rise before us in a far-retreating vista.
Pictures of the most diverse and opposite character are
beheld, as it were, through each other, their lineaments
subtly interwoven and even their most vivid contrasts sub-
dued intoone blended harmony. Like the poet, “ we see;
but not by sight alone,” and the ““ray of fancy ” which,
as a sunbeam, lightened up his landscape, is for us
broadened and brightened by that play of the imagination
which science can so vividly excite and prolong. Admir-
able illustrations of this modern interpretation of scenery
are supplied by the district wherein we are now assembled.
On every side of us rise the most convincing proofs of the
reality and tpotency of that ceaseless sculpture by which the
-elements of landscape have been carved into their present
shapes. Turn where we may, our eyes rest on hills that
project above the lowland, not because they have been

. and colour to the scenery.

upheaved into these positions, but because their stubborn
materials have enabled them better to withstand the deg-
radation which has worn down the softer strata into the
plains around them. Inch by inch the surface of the land
has been lowered, and each hard rock successively laid
bare has communicated its own characteristics of form
If, standing ‘on the Castle
Rock, the central and oldest site in Edinburgh, we allow
the bodily eye to wander over the fair landscape, and the
mental vision to range through the long vista of earlier
landscapes which science here reveals to us, what a
strange series of pictures passes before our gaze! The
busy streets of to-day seem to fade away into the mingled
copsewood and forest ol prehistoric time. Lakes that
have long since vanished gleam through the woodlands,
and a rude canoe pushing from the shore startles the red
deer that had come to drink. While we look the picture
changes to a polar scene, with bushes of stunted Arctic
willow and birch, among which herds of reindeer browse
and the huge mamnioth makes his home. Thick sheets
of snow are draped all over the hills around, and far to
the north-west the distant gleam of glaciers and snow-
fields marks the line of the Highland mountains. As we
muse on this strange contrast to the living world of to-day
the scene appears to grow wore Arctic in aspect, until
every hill is buried under one vast sheet of ice, 2,000 feet
or more in thickness, which fills up the whole midland
valley of Scotland, and creeps slowly eastward into the
basin of the North Sea. Here the curtain drops upon
our moving pageant, for in the geological record of this
part of the country an enormous gap occurs before the
coming of the Ice Age. 'Nhen once more the spectacle
resumes its movement the scene is found to have utterly
changed. The familiar hills and valleys of the Lothians
have disappeared.
—tall reeds, club-mosses, and tree ferns—spread over the
steaming swamps that stretch for leagues in all directions.
Broad lagoons and open seas are dotted with little volcanic
cones which throw out their streams of lava and showers
of ashes. Beyond these, in dimmer outline and older in
date, we descry a wide lake or inland sea, covering the
whole midland valley and marked with long lines of
active volcanoes, some of them several thousand feet in
height. And still further and fainter over the same
region, we may catch a glimpse of that still earlier
expanse of sea which in Silurian times overspread most of
Britain, But beyond this scene our vision fails. We
have reached the limit across which no geological evidence
exists to lead the imagination into the primeval darkness
beyond. Such in briefest outline is the succession of
mental pictures which modern science enables us to frame
out of the landscapes around Edinburgh. They may be
taken as illustrations of what may be drawn, and some-
times with even greater fulness and vividness, from any
district in these islands. But I cite them especially be-
cause of their local interest in connection with the present
meeting of the Associatiqp, and because the rocks that
yield them gave inspiration to those great masters whose
claims on our recollection, not least for their explanation
of the origin of scenery, I have tried to recount this even-
ing.  But I am further impelled to dwell on these scenes
from an overmastering personal feeling to which I trust I
may be permitted to give expression. It was these green
hills and grey crags that gave me in boyhood the impulse
that has furnished the work and joy of my life. To them,
amid changes of scene and surroundings, my heart ever
fondly turns, and here I desire gratefully to acknowledge
that it is to their influence that I am indebted for any
claim I may possess to stand in the proud position in
which your choice has placed me.

During the delivery of his address, Sir Archibald was

frequently applauded, and at the conclusion he was
heartily cheered. )

CORRESPONDENCE.

Notes from Illecillewaet, B.C.

Zhe Editor :

SIR,—It is quite refreshing to read all the varied inci-
dents that crowd the columns of a weekly newspaper,
especially when you yourself are located in one of
the bye corners of the world. You feel like one who
had drifted into a quiet eddy, whilst the great stream
of life went swirling past on its mighty way, and only a
dim and distant echo of the many eventful episodes that
go to make up the sum of the daily struggle of the teem-
ing, toiling millions of this great continent, floats, as it
were, to your ears, or rather eyes. Buried among the
mighty mountains of the Selkirks, which tower §,000
feet on either side into the air, time was, and not many
years ago, when as far as reaching the outer world, buried
would be the proper description of existence in this
locality. Now, thanks to the iron road, we can say with
our French neighbours, ¢* Nous avons changé tout cela ;”
and having access therefore to the outer world, our woes,
wants, hopes, fears, prospects, etc., etc., can find a vent
through the columns of your valuable paper, and if our
small contribution does not interest the readers, at least
the effort to rescue ourselves from oblivion has been
made,.

We are still in existence ; that is the main point to bear
in mind ; and we shall be heard of in a rather surprising
manner before long, or the indications are all wrong.
Perhaps such a statement needs verification by facts, and
such will be forthcoming. The spring of this year opened
up with apparently the most cheering prospects, and all
looked forward to a great impetus in mining develop-

Dense jungles of a strange vegetation .

ment ; perhaps the hopes were too sanguine, or rather
unforeseen contingences were not counted on. Progressis
the order of the day, but not the feverish, wild, exciting
rush that was expected and looked forward to with long-
ing eyes by those who had stood by their prospects for
years, and looked forward to a substantial reward for
their patience. :

No fevered rush has taken place, but a large number of
claims have changed hands; in some cases large prices
have heen given. The best known claims are now held
by parties who intend developing them, and as such work
is not of the rushing order, and requires time, and intel-
ligent direction of work, there is not apparently much
difference in the appearance of things to the outside or
superficial observer. Some people seem to run away
with an idea that mines can be tested, tramways built,
reduction works established, and an army of men put to
work in the course of a few weeks, or like the transforma-
tion scene of a pantomine, and that paying dividends are
become an immediate contingency on the investment of a
little capital in a mine—or perhaps a very shadowy

rospect. Consequently, so many are ready to decry all
Einds of mining investment, because they really know
nothing about it.  But this is old news, and repeats itself
‘“ad nauseam.” This is not our situation. We have the
mineral in large quantities, and our mines will bye and
bye be one of the features of British Columbia. We
have had a fair number of visitors from the outside
world wishing to become better acquainted with
the value of the mineral deposits. Each and
every one has been greatly impressed with what they
were shown, and ‘mean returning; at least they say
50, and there is some comfort in that for those who are
satisfied with the day of small things. Now to speak of
tangible progress. The ¢ Maple Leaf” has changed
hands for $50,000; the * Dunvagan ” for $15,000 ; the
““Blue Bell ”* for $6,000 ; the *“ Goat Cave” for $20,000;
and quite a number of other claims from $150 to $1,000.
These claims have been bought from the original pros-
pectors by the representatives of real live companies, who
mean testing them for all they are worth, so if our pro-
gress is not fast, the probabilities point’to a sure and
steady progression that will be lasting, and by which the
resources of the district will be more fully known. A
large amount of prospecting is also going quietly on, and
a number of new claims are bLeing located. The new
Act restricting the number of claims to be held in one
district by any individual miner to two l)'y location, has
prevented what could have been made quite a monopoly
if no limit had been placed on the number of claims held
by one miner. The number that can be held by purchase
is practically unlimited. Thus the prospector has an ex-
cellent opportunity to dispose of his claim or prospect to
those wishing to purchase or invest in mining property, if
through lack of funds (which is generally the chronic
condition of the prospector) he is unable to develop the
property himself.

The tramway to the ‘‘ Lanark ” mine has not been
commenced yet, though rumour is busy with the state-
ment that it is soon to be an accomplished fact; time will
show. At present the mine is shut down for a while. *
They have a very large amount of ore ready to send down
on completion of tramway, and an immense quantity in
sight. It is said_from pretty good authority that this
mine could give an output of $800,000 worth of ore in a
short time. The ordinary assessment work has been the
order of the day so far, and kept all hands occupied.

At Fish Creek, Messrs. Fishburn and Fowler are
steadily working, developing the properties they bought
in the spring. They speak hopefully of their prospects.
They employ some twelve men constantly and have done
so for some months.

Messrs.  Ryckman and Scott are busy on the
‘“ Elizabeth ” at present, sinking a shaft on the lead, and
driving a tunnel to tap the lead at about 150 feet below
the surface. They are in about 70 feet, and their tunnel,
when completed, will be about 160 feet in length. The
rock is very kindly to work and they are making most
satisfactory progress. They keep three shifts of men
going—eight hour shifts—employing about 14 men all
told. A tunnel has also been driven some 40 feet on the
‘ Link,” but is now shut down for a while. All the
claims here have the assessment work done, and they are
waiting developments in the other claims now working.

The Elizabeth people expect to strike something very
good when they arrive at the lead—and the probabilities
are that their expectations will be realized.

Apropos of Fish Creek and the Elizabeth, there is a
true story. They had a great quantity of red carbonates,
with solid galena while sinking the shaft, and by some
means took a notion that the carbonates were worthless
and threw them all away down the waste dump. As
there was about two feet six in width of carbonates and
they had gone down 25 feet, a considerable amount was
thrown away ; but they saved about two tons of it. No
one seemed to think it any good. It was, however, re-
solved at last to send some to Golden for assay, which
was done.  Judge of their feelings when the assay return
showed the following result:  Silver, 701 oz.; gold,
traces; lead, 47%; and as they had thrown some five or six
tons away, they felt comfortable.  But of sucky etc., etc.

Also 7¢ Fish Creek : We had a gentleman,accompanied
by a friend, who came to explore for soft snaps, recruit
health and enjoy sport. They had an excellent outfit;
required six horses to carry baggage ; they came to Fish
Creek and camped. They were not aware that every
party in these mountains has, by some unknown and
occult understanding, a hear told off to attend them. 1
expect a sort of courtesy shown by the hierarchy of bears.
It is nevertheless true, each party will always have a bear
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looking after him or them. Our friends had an interview
with their attendant sprite, with the result that they sold
off everything as it stood and left for the East, vowing
anathemas against the country and its inhabitants. No
one knows what took place at the interview, but the re-
sult was palpable.

The Government have sent Mr. E. D. Ingall to survey
the different mineral localities between here and Kootenay
Lake, and doubtless the result will be some important and
reliable information on this new section. By the way, the
last report that came out was for ’89 to ’90, two years old,
and therefore almost valueless to a stranger. Such are
the methods of red tape and economy.

The Lardeaux country is coming to the front for placer
gold, and also big ledges of silver, lead and galena. It
will be heard of prominently soon, but the old drawback
(which time and money only can overcome) of no trails,
or, at least only tracks, prevents much prospecting being
done. Most encouraging accounts are heard of the pro-
spects.  For some reason the amount appropriated for the
making and repairing of trails was curtailed, for this
district, by $3,000, and much dissatisfaction was the re-
sult. The district has been divided into two divisions,
and they are not evened up yet. Altogether, the outlook
is promising and encouraging.

P £ g E. A. WATSON.

ILLECILLEWAET, 7th August, ’92.

—_—e

MINING NOTES.

{FrROM OUR OwN CORRESPONDENTS.]

Nova Scotia.

Caribou District.

Little is doing in this district apart from the mines of
Messrs. Dixon, Putnam ef a/, which continue their steady
yield. The product for August is expected to be greater
than usual.

The old Lake Lode property, sold at sheriff’s sale some
months ago, still lacks a speculative purchaser.

East Rawdon.

It is reported that Mr. Brown, the principal owner in
the old Rawdon mine, intends to re-open the property.
It is known that one or two men have been sent up to
make a start, and that a representative will shortly arrive
from England. This is the property whose surface plant
was destroyed by fire in 1889.

Killag.

Mr. D. S. Turnhull, manager of the Old Provincial Co.,
reports the mill ready to start at five days’ notice. The
shaft, however, is not yet down deep enough to start off
levels, and the mill, as yet, has no supply of quartz. The
lode is reported to be a’strong one, showing eight to ten
inches of quartz which prospects well in gold. ~The sur-
face plant has been re-arranged by Mr, Turnbull, and
will be of ample power for some time to come. The
electric plant for lighting and for drilling has not been re-
ceived, delay having been encountered in the manufacture
of the same. The drill it is proposed to put in is the in-
vention of Mr. McKay, one of the owners of the property,
and is said to be the most promising electric drill that has
yet been made.

Lake Catcha.

It is understood that Mr. J. M. Reid, the manager of
the Oxford mines, has been very successful in his attempts
to get pay gravel on the property of the company, and
that the resuits have shown good margins for profit.” It is
also reported that the underground work looks better than
for a long time past.

Montagu.

On the 1st of August, the properties in this district
which have been so long under negotiation for sale to
London parties, were transferred by Manager McQuarrie
to Mr. W, H. Harrington, the financial agent in Halifax
of the London syndicate.  Mr. Lucius J. Boyd has been
temporarily placed in local charge of mines, which em-
brace the Rose, Annand, Montreal and Lawson. Itis
understood that the sale has been made to a few gentle-
men in London, who purpose promoting a joint stock
comp:any so soon as the condition of the London financial
market will permit.

Major Johnson, representing the syndicate which pur-
chased the Oland property two months ago, has arrived
out from England and has taken over the charge of the
Oland property, temporarily in Mr. Boyd’s care.

Oldham.

The operations of the Concord Mining and Crushing
Company appear to _have been brought to a permanent
standstill. The liabilities of the company are reported
still unsettled.

The Rhode Island Co., after sinking over 100 feet, cut
the Dunback lode on its western extension on the 20th

inst. The lode showed only two inches of black, barren’

looking quartz. This is the third place on the property
on which this lode has been cut, and each opening failed
to show pay quartz.

It is reported that the Oldham Gold Co. will perman-
ently close its Baker mine in September. The extensive
prospecting work done underground during the past two
years having failed to show any paying proposition.

Stormont.

The work of the MacNaughton Gold Mining Co. at
Seal Harbor has been suspended, pending investigation
by the company of its own affairs. The same company is
operating at Country Harbor, and it is reported have had
an expert examining into matters there also.

The recent decision by the Privy Council in the case of
the Palgrave Gold Mining Co. vs. McMillan, is of great
importance to this district as it will permit the re-opening
of the Palgrave mine on Hurricane Island, a mine which,
at the time of its closing down, was a steady producer and
employed a large number of men.

The North Star Co., on the west side of Isaacs Harbor,
have re-opened their workings under the management of
Mr. Roderick McLeod, formerly at the Parker-Douglas
mine, Queens County.

Tangier.

The property of the Mooseland Co., under the manage-
ment of Mr. H. G. Stemshorn, is increasing in value
daily. The Bismarck lode has narrowed to about two
feet, but has increased in value from 4 dwts. to over an
ounce to the ton. With continued good management this
property should become a marked gold producer.

Quebec.

Lievres River.

Only four phosphate mines are in active operation at
the present time. The High Rock mire of the Phosphate
of Lime Co., the Ross Mountain mine of the General
Phosphate Corporation, the Etna and Squaw Hill mines
of the Anglo-Continental Guano Works Co.

Two properties are being worked for mica, being the
Lake Terror mine in Portland West, and north of this
property and further up the river near High Falls, Mr.
Mclntosh is mining dark mica.

An asbestos mine has been opened near Farley Lake,
in Portland West. The Lomer and Harris crushing mills
at the Basin du Lievre, are at present grinding the asbestos
from Templeton Township.

Jacob Weart of the Graphite Lubricating Co., Jersey
City, is operating his plumbago mine and the mill by the
dry concentration process, and this manner of dressing the
ore is now a success, as one and a half tons of the dressed
product have been shipped to the United States. One
hundred tons of low grade disseminated graphite ore are
being shipped to England on trial from another property.

Eastern Townships.

The Richmond Guardian, under date of gth inst., con-
tains an interesting description of the mining operations
for asbestos, carried on by Mr. W. H. Jeffrey, on lot 9,
in 3rd Range of Shipton, widely known as the Jeffrey
asbestos mines, The article is too long to be reproduced
in full, but the following particulars will be of interest :
“ We visited the Shipton mines this week, and we found
a change there, and in its surroundings, which is simply
marvellous since we visited the place five or six years ago.
Mr. Webb’s farm house, Mr. Morrill’s, and the school
house near Ly, were then the only buildings near the
mine, while at the mine itself, the office, a small slight
wooden structure for the manager, a blacksmith’s shop,
and a couple of rough sheds for sheltering the men doing
the ¢ eQbbing,” were all that was to be seen; there is now
a vill:% crowding round the mines, and substantial
houses 80 in number, many of them of a comfortable and
neat appearance, and between 600 and 700 people, all de-
pendent upon the mine, inhabit them. There is also a
post office as well as a thriving well-stocked general
store. At the mines, also, there has bLeen a complete
transformation.  There are powder magazines—four
large well appointed engine houses, store houses, cobbing
houses, tooling sheds—and other buildings, all of the most
perfect character, and *“built to live “—nothing being
temporary—there are no less than seven enormous
derricks operated by powerful model steam engines ; only
one-—that at a small auxiliary pit is now operated by
horse power. The pits are five in number—including the
small one referred to; they vary in depth from 75 to 130
feet and the larger ones are, we should judge, 400 feet in
width, They are working on the walls towards each
other; so that in a few years the whole vast area will be
one enormous pit, except in one place, where a vein of
bastard granite carrying masses of iron pyrites was struck,
and which is about 80 to 100 feet in width ; the entire
rock is asbestos and a large proportion of the veins are of
No. 1 quality-—the fibre being about 124 inches in length.
The workings cover altogether about 40 acres and the en-
tire property is 75 acres. The quantity got out averages
8 tons per day—though during the week endinfg the 6th
instant 59 tons were got out and bagged ready for export.
Speaking generally, 50 per cent. of the whole ranks No.
2, 10 per cent. is No. I and the balance is No. 3, though
there 1s, besides, a No. 4 quality which is made from the
¢ scrappings ” and is found to be a readily handled com-
mercial article. There is now ready for shipment
about 600 tons, and Mr. Jeffery has 150 tons stored in
Montreal  One hundred and thirty hands is the regular
staff employed, and the wages paid amounts to $4,000
per month.”

South and south-west of the great dumps, down on the
lower level are the engine houses recently erected by Mr,

J. C. Bedard and Mr. N. Noel—the latter for a Phila-
delphia company—both of whom are about to engage in
making these huge dumps tell what they are worth in
asbestos. The contents of these dumps are the huge
stones from which Mr. Jeffery had taken asbestos. They
are going to crush them by a new patented process with
the expectation of taking from them the asbestos that is
still embedded in them. It is an experiment; but it is be

lieved that sufficient will be found to pay a handsome re

turn on the outlay these two companies propose to invest
in the venture.

CANADIAN COMPANIES.

The Hastings Mining and Reduction Co. (Ltd.)—
This company gives notice ot application for charter of
incorporation under the Ontario Joint Stock Companies
Act.  Authorised capital, $100,000 in 1,000 shares of
$100. Directors: F. B. Allan, Toronto ; W. H. Wylie,
Carleton Place, Ont.; Mrs. Theresa Allan, Toronto.
Formed to explore for, mine, treat, reduce, smelt,
separate, convert, amalgamate, refine, manufacture, buy,
sell and transport gold, silver, copper, iron, iron pyrites,
lead and other ores, metals, minerals, and mineral sub-
stances, and to utilize the by-products in such minerals-
and ores. For these purposes to acquire and hold by
purchase, lease, or other legal title, lands, mines, leases,
etc., etc. Head office: Toronto, Ont. The operations
of the company are to be carried on in the counties of
Peterborough, Hastings, Addington, Frontenac, Lanark
and Renfrew. -

The Toronto Chemical Co. (Ltd).—Authorised
capital stock, $100,000 in 2,000 shares of $50 each.
Directors : Arthur English, Oliver B. Shepherd, Charles
Gordon Richardson, all of Toronto; Henry Shepherd,
Orillia, and William H. F. Russell, Waubaushene, Sim-
coe Co. Head office: Toronto. Formed to carry on
the business of purchasing and treating all manner of ores
and their by-products, and to carry on in all its details
and branches the business of smelting and refining of
ores, with full power for that purpose to purchase all
patents covering all and every process in connection with
the carrying on of the said business. Also to hold real
estate sufficient for the purposes of a place of business
and for the supplying of dwellings to employees; also
with power to purchase mining properties to be worked
in connection with said business. The operations of the
company are to be carried on in the Province of Ontario.

The Crescent Nickel Mining Co. of Algoma,
(Ltd.)—Capital stock, $200,000, in 20,000 shares of $10
each. Directors: John W. Cheeseworth, merchant;
William A. Dewar, George Peter Sharp, Herbert A.
Hilyard, broker; and Henry Morgan, hotel keeper, all of
Toronto. Head office, Toronto. Formed to acquire,
sell, and dispose of, and generally deal in mining claims
in the Province of Ontario, and work and operate mines
thereon, and smelt and refine, sell and dispose of minerals
found thereon.

The Sarnia Salt Co., (Ltd.) — Incorporated 28th
July, 1892. Capital stock, $20,000, in 400 shares of $50
each. Directors: Harrison Corey, of Petrolia, County
of Lambton; Martin Jesse Woodward, of Petrolia,
County of Lambton, oil operators ; Wm. Keenleyside, of
Sarnia, Ont., merchant; Henry H. Green, of Tp. of
Moore, Ont., grain merchant; Jas. H. Kittemaster, of Tp.
of Moore, Ont., oil operator. Formed to acquire the
plant, premises, business, stock-in-trade, credits and
assets of every kind and description of the Sarnia Salt Co.,
and to carry on the business of the said company in the
production and manufacture of salt and of all other articles
that may be made therefrom. To sink and work artesian
wells; to procure salt, petroleum oil, natural gas or other
minerals; and with the consent of the parties interested to
lay down and work pipe lines for carrying and conveying
brine, petroleum oils, natural gas and other fluids; and,
for the purposes aforesaid, to manufacture barrels and to
buy, sell, or deal in any, or all of the articles aforesaid;
and to enter into contracts and do all such other matters
and things as are necessary, incidental or conducive to the
due attainment of the said objects or any of them.

The Eagle Nest Gold Mining Co. of Ontario,
&Ltd.)-—-lncorporaled 3rd August, 1892. Capital stock,

200,000, in 2,000 shares of $100 each. Directors:
Alex. McArthur, lumber merchant; Reuben Millichamp,
merchant; Geo. Alex. Shaw, Lieut.-Col.; William Howard
Hunter, barrister-at-law; Nelson Mills, barrister-at-law;
all of Toronto. Formed to acquire, hold, lease, exchange
and sell mining lands, and to develop the said lands by
working mines, smelters, stamping mills and other neces-
sary works.

Eustis Mining Co.—The annual general meeting of
this company was held on roth instant at Capelton, Que.

Ontario Natural Gas Co., (Ltd.)—This company
makes application for a grant of supplementary letters
patent, increasing its capital stock to £loo,ooo.

Ambherst Red Stone Quarry Co., (Ltd.)—This com-
pany gives notice of application for charter of incorpora-
tion under the Nova Scotia Joint Stock Companies Act.
Head office, Amherst, N.S." Capital, $6,000, in sixty
shares of a value of $100 each. Directors: John Mc-
Keen, James Donalds, and Thomas Dunlap, all of
Ambherst, N.S. The purposes for which the said letters
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patent are sought are the opening and working of stone
quarcies of all kinds within the County of Cumberland or
elsewhere in the Province of Nova Scotia, and for manu-
facturing the products of such quarries, and for the selling
and exporting the said stone and products in any form
whatever; and further, for the purpose of carrying on
Dusiness as builders and contractors, and for the purpose
of purchasing, leasing or otherwise acquiring any lands or
other property necessaty for the objeets aforesaidl, or any
of them; and for sellingzor otherwise dealing with the
same; and for the transacting of all business connected
with the purposes aforesaid, or any of tham,

The Laprairic Pressed Brick and Terra Cotta Co.
—Capital stock, $150,000, in 1,500 shaves of $100 cach.
Directors:  Hugh Cameron, Toronto; Archibald Dunbar
Taylor, Montreal 3 Thomas Auguste Brisson, Laprairi
William Johnson, Montreal. Head office, Mot
Formed to manufacture bricks, tiles and all other art
from clay or shale.

el @ P e
Economical Coking of Coal, with Recovery of
the By-Products,

The Bois-du-Luc Company owts and worhs, in addition
to its royalty proper, the colliery of TIavre, near Mons,
Belgium; but ithas so happened that just wheie working
was begun the coal measures have been disturbed by two
etensive faults, and the coal is rendered so friableas to
greatly diwinish its commercial salue.  Under these
circunstances the best course to pursie was manifestly to
make coke on the spot. But the coal, without being
absolutely poor, only contains geuerally from 18 to 23
per cent of volatil: matter; that is to say, it is-only just
capable of being cohed, while some of it contains as little
as 16 per cent of volatile matter. 3
put u}) 6 of his coke ovens, which we
with for about a year, after which th
crfcml aset of 25 ovens, which the Bois-du-Luc Company

quently took over, extending them to § sets of 23
each, capable of coking from 100 tv 110 tons of coal per
24 hours, and working thew on its own account.  The
gas generated from the coal in the combustion chambers
of the ovens is led by a collecting fiue through the boiler
flues (each set of 25 ovens firing 2 Haveez boilers of 75
square metres (810 syuare feet heating  surface), and
up the chimneys 235 metres (S2 feet) high, and 1.6
metre (5 feet 3inches) in their smollest diameter.  The
discharging floor is on a level with the tops of railway
coke waggons, and the discharging is effected hanically

srFomahe opposite side, by steam tams moved along their
rails by endless chain and fived capstan, in sucha way
that, in case of a breakdown, a single ram can discharge
:\!"lhc 100 ovens. The rams are supplied with steam
\ .!‘:gm the boilers by a fived pipe running the whole lenpth
£ the ovens, and connected by movable clbow joint
pipes.  The steam alko drives pumps for rising the water
required for quenching the coke, the tar and amemoniacal
liquor pumps, the distntegrators and the gas exhausters.
The gas, drawn by the exhausters, passes fisst into the
hydraulic mains, of which there is 1 1o each set of ovens,
and successively through the condensers, the exhaustess
and the scrubbers, into the boiler flues.  The hydrantic
main is soa.ranged that the gas i< obliged to pass through
water, which has the effect of cooling it rapidly, and thus
preventing the formation of hard 1ar.  The condensers
are water-jacheted, and the sorubbers have 7 superposed
chambers, in which the gas, finely subdivided by perforated
lates, passes through water.  The exhausters are of the
cale type, capable of drawing 33,000 cubic metres
( 1,225,000 cubic feet) in the 24 hours, There is 1
exhauster, driven by an engine, to each set of ovens, 30
that its speed may be regulated to suit the working of
that set o}ovcns. The tar and ammoniacal liquor are
reccived in a tank, whence they ate pumped into large
* reservoirs, mounted on towers, sufiiciently high to permit
of their flowing into the tank waggons. The coal, brought
in 10100 waggons from the pit mouth, is raised in elevatons
to the Carr_disintegrators, driven at 600 revolutions per
minute. The ground coal is led by trucks, upening
at the bottom, directly over the ovens, which are changed
by shafts in the ordinary manuer.

The distinguishing featute of he ovens themselves is
that the gas ducs, instead of being 1onued as usual in the
walls of the ovens, necessitating their eing almost come
pletely pulled down to etfect 1epairs, ars made of tireclay
flues or retorts, in lengths finting into one another with
socket joints, and in 3 superposed heights or stages on
cither side of the coking or combustion chamlxr. In
this way the heat is evenly distributed and casily trans
mitted through the thin sides of the gas flues, \\Lilc the
latter may be readily repaired or renewed without inter-
fering with the main structure of the ovens,  Experi

in the ascending gas pipes, are closed by tight covers,
hept against their rests by springs.  That o outer air
enters 1s proved by the batch of coke whea drawn, which
shows not the slightest signs of combustion ; and there.
fore the yiekd of coke is very high, viz., 8t per cent. of
the coal charged, or very nearly the theoretical {icld.
To more evenly distribute the heat the gas is introduced
at two separate points, part at the back end of the u?\pcr
row of gas fMlues or retorts and the other part at the front
end of the middle row, while the air necessary for com-
bustion, previously heated to a temperature of 200 or
300° C., is admitted at the fist inlet,  The gas enters its
tlues by gauged orifices, so as to be evenly distributed
over all the lhlcs‘ of all the ovens.  Although the ovens
work at a high temperature, that of the escaping gases
barely reaches 2007 C. at the base of the chimneys.  Of
the 16 or 17 per cent. of volatile matter contained by the
coal, there are 4.3 per cent. water and 1.5 per cent. tar,
which are condensed, leaving only 10 or 11 per cent,
available for heating.  Only about half of this quantity is
wsed for fiting the ovens, which have no supplementary
fires as in other ovens with recovery of the L)'-product:.
‘The temaining half of the gas is used to fire the builers, or
allowed to escape into the air, when, as is frequently the
case, the requisite pressure s exceeded.  Moreover, the
quantity of steam generated more than suffices for the re-
quitements of the works, the eacess being sent to neighe
boring works for converting the ammoniacal liquor into
alkali or sulphate of ammonia. Before the by-products
were recovered the excess of gas was used 10 light the
works ; but it is now deprived of its illuminating proper-
ties, which, hower ¢r, can, of course, be readily restored
by passing it over cheap hydrocarbons,

The ton of coal produces 16 ewt. of hard blast fumace
coke, 3t pounds of tar and 13.5 pounds of ammonia cals
culated as sulphate of i he by-prod ob.
tained with every ton of coke are worth 1s. 6d.
Deducting 3d. for the eatra expense incurred in their
production, the 1s, 3d. left constitutes a handsome return
for the extra capital sunk in plant for their production.
An ordinary oven producing only 6o tons of coke per
wmonth, an3 without recovery of the by-products, costs
£80; for 100 tons per month the figure would be 4133
65. 60, But the Semet-Solvay oven for 100 tons with re-
covery, costs £260. The difierence, viz., £126 13s. 7d.,
yiclds £72 per annum, or 57 per cenw., on the additional
cayiml sunk for recovery of the by-products, and this not
only without supplementary heat, but also with a consider-
able eacess of available heat, from coal containing so litile
volatile matter that it can only just be coked.——Zron and
Coal Trades Reveere

el ) s

The Mining Society of Nova Scotia.

The next quarterly meeting of this Society will be held
at Londozuderry on 7th September next.  Papers will be
read by Mr. David McKeen, M.P., on * Coal Cutting in
Cape Breton;” Mr. R. G. Leckic, on the *‘Iron
Deposits of Torbrook :” and by Mr. John E, Hasdman,
on the “Cranford Mill."  Mr. R, G, Leckic will abso, it
is understoad give a description of the new furnace xl»hm

and equiy recently ted at the Lond y
works, An after session will be held in Truro on the
same evening.

—————

Electric Drill.—An clectric drill is in use at the
2rooklyn Navy-s-rd for drilling holes in ships’ plates from

1 to 134 inch thick, or more, in_positions where the use
of a power drill is alinost impossible.  The box contain-
ing the drill is 18 inches in length over all; it contains
the motor and a fleaible shaft, 6 or § feet tong, for
working the drill.  The motor tuns at 2,800 revolutions
per minute, and is geared down.  Aninch hole can be

red through half-inch iron in less than 30 seconds.

— O P e—
Fire Hazard.

Prof. Charles BB, Gibson of Chicage, in his special
report to the insurance companies on the ¢ Hazard of
Steam Pipes ? and upon “ Coverings for Steam Pjpes, *
says  ** Al organic matter, such as hair felt, becomes
more or less charred by constant contact with fiot steam
pipes, even theugh the temperature be but a dittle above
the boiling point of water; and by steam of 300° F. and
above, so thoroughly scorched after a time as to become
very freile, and ‘1o crumble away rapidly. It is
noticeahle that the dust formed from this charred
material 22 sery combustible and will flash like gunpowder
when thrown into the fire.  “When steam of high
temperature is used it is by far the safest to employ a
covering wholly incombustible.” =

Mineral Wool is the most satisfactory covering and is

bsolutely fi Canadian Mineral Wool Co., Lid.,

shows that this arrangement favors rapid , <
therefore a high production per oven, while the reduction
of joints to a minimum, and therefore the prevention of
direct passage of gas into the ovens, increases the yield
of sub-prod “The inside din ions of the ovens ar

Length 9 metres (30 feet)s width at front end, 38 cen
matres (1 foot 3 inches); and at hack, 36 centimetres
(1 foot 2 inches); height, 1.7 (3 feet § inches); the walls
baing 2 bricks or 16 inches thick, and the sides of the gas
flucs of retorts, 7 centimetres (3 inches) thick.  The mass
of brickwork above the vaulted roof of the ovens is 1.2
metre (4 feet), 50 as 1o reduce loss of heat to a minimum
and favor an cven distribution of heat, The ordinary
luted doors are also protected by outer doors of sheet iron
against the cooling influcnces of the weahier ; other opens
ings, such as the charging shafts and the cleaning holes

1
122 Bay Strect, Toronto
et @ P
Pipe Smokors.

You may be satisficd with the brands of tolxccos you
have been using for years.  Grant it 5 that you are satis-
fied.  As there is always room for improvement, we ask
you to xr?- our 01,0 CiuM PLUG, or cut smoking tolacco,
and we believe you will be BETTER satisfied. In any
casc a trial wont hurt you. Don’t delay upon the order
of buying, but buy at once.

—
“Clcar Havana Cigars.”

La Cadena” and *‘La Flora.” Insist upon having
these brands.

EBEN E. OLCOTT,

SONSULTING MINING ENCINEER,
18 BROADWAY, - - NEW YORK.

Oable Address: Kramolena.
Examinations Made
AND
Reports Rendered on Mines and Mineral
Properties,

Metallurgical Works and Processes.

Will act us permanent or special advising
engineer of mining cotpanies.

Represents Mr. M. P. Boss, of San Fran-
cisco, and his system of continuous milling
for the amalgamation of gold and silver
ares.

(reological Survey of Canada,
Annual Report, 1888-89,

VOL. I'V.

With Accompanying Geological Maps,
Plans of Mine Workings, and other
Illustrations ; also a' Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE.
PRICE, COMPLETE, TWO DOLLARS,

Part A,—=Summary  Reports of Operations 1888 and
1889, by the Director. Price 10 cents.

Part B.—West Kootanic District, B.C., by Dr. G. M.
Dawson. Price 25 cents.

Part D.—The Yukon and Mackenzie Basins, with maps,
by R. G. McConnell, Price 25 cents.

Part E.—Lake Agassiz in Manitoba, by Warren Uphay
Price 25 ¢ .

Purt F.—The Sudbury Mining District, by Robert Bell,
B.A,, Se., LL.D,
Tart K.—Mineral Resources, Quebee, by Dr, R. W. Ells.
Price 25 cents.
urt N.—Surface Geology, New Brunswick, by R.
Chalmers. Price 30 cents.
Part R.—Chemical Contributions, by G. Chiistian Hoff-
mann., Price25 cents.

Fart S (a).—Mining and Mineral Statistics, 1888, by
H.(l'.) Bmmcll.g Qut of |;nm.

Fart 8 (b).—Mineral Statistics and Mines, 1889, by
E. D.’Ingall and 1. P, Brumell. Price 25 comis,

Part Tom) 1 List of Mineral ing in Cane
ada, by G. Christian [offmann. Price 25 cents.
Note,—These and all other Publications of the
Survey, if not out of print, may be purchased from
or ordered through
W. FosTER Browx & Co., Montreal.
Durie & Sox, Ottawa, Ont.
WiLLiamsoN & Co., Toronto, Ont.
McGrecor & KxienT, Halifax, N.S.
J. A MeMuiay, St John, N.B.
J. N. Himnex & Co, Victoria, B.C.
R. D. Riciarpsox, Winnipeg, Man,
Morr & MiLts, Port Arthur, Ont.
TuomrsoN BRros., Calgary, Alta.
TioMrsoN Bkos., Vancouver, B.C,
EbWARD STANFORD, 26 and 27 Cockspur Street,
Charing Cross, London.
Samrsox, Low & Co., 188 Fleet Strect, London.
F. A. Brockuaus, Leipzic.
B. WesTERMANN & Co., 838 Broadway, N.Y.
or on application to
DR. JOHN THORBURN,
Librarian,
Geological Survey, Ottawa.

N.B.—Catalogue and Price List can_be obtained from
any of the above,
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To Illustrate Mr. John E. Hardman’s Paper,

“RECENT GOLD MILLING PRACTICE IN NOVA SCOTIA.”
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Hardman’s Paper,

-

- _»NONZ.,_...OO_:U MILLING PRACTICE IN NOVA SCOTIA.”
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ORDER NOW | ORDER NOW !
WORLD’S FAIR EDITION.

THE CANADIAN MINING MANUAL 1893

AND MINING COMPANIES DIRECTORY.

(THIRD YEAR OF PUBLICATION.)

IN PREPARATION. READY Ist JANUARY.

A careful digest of information compiled up to date from the most authentic sources relating
to the Organization, History and Operation of all Canadian Mining and Quarrying
Companies, together with a series of articles on the leading mineral Industries of
Canada, the Mining Laws of each of the Provinces, and a Resume of
the Federal and Provincial Joint Stock Companies Acts.

EDITED AND PUBLISHED BY

B. T. A. BELL, Epitor CANADIAN MINING REVIEW,

Secretary General Mining Association of the Province of Quebec ; Honorary Secretary the Mining Society of Nova Scotia, Etc.

%

The following Industries will be reviewed in this volume

The History and Progress of Coal Mining in Nova Scotia, by JouN RUTHERFORD, late Inspector of
Mines, Stellarton, N.S.

Gold Mining as an Industry in Nova Scotia, by Joun E. Harpman, S.B., Oldham, N.S,
Minerals other thin Coal and Gold in Nova Scotia, by Dr. E. GiLPIN, Jr., Halifax,

NOVA SCOTIA -

NEW BRUNSWICK

- The Mineral Resources of New Brunswick. Prof. BaILey, Fredericton, N, B,

{ The Canadian Asbestos Industry. L. A. KLEIN, M.E., Black Lake, Que.
QUEBEC - - - - -[The Canadian Phosphate Industry. Capt. Apawms, Montreal, Que.

Gold Mining in the Province of Quebec. Dr. R. W. ELLs, Ottawa, Ont.

'Mining in Ontario, by A. BLuF, Director of Mines, Toronto.
ONTARIO - - - - -+ The Sudbury Nickel Deposits and their Development, by R. ;. Barrow, B.A., &ec., Ottawa.
lThe Algoma Silver Mining Industry, by PETER McKELLAR, F.R.S.C,, Fort William.

NORTH-WEST TERRITORIES The Mineral Resources of the Yukon and McKenzie Rivers District.
BRITISH COLUMBIA - - The Mines and Minerals of British Columbia.

Demy 8vo. 500 Pages. Bound in Red Cloth:

2~ PRICE THREE DOLLARS. <&@
Victoria Chambers, :

Wellington Street, Ottawa.
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BALBACH

SMELTING & REFINING
COMPANY,

EDWARD BALBACH, JR.. - PRES'T.
J. LANCELOTH, - - VICE-PRES'T.

Newark, New Jersey.

Smelters and Refiners of
Gold, Silver, Lead, and
Copper Ores.

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

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

Buena Fe Sampling Works:
Agency, SABINAS COAHULLA,
Mexico.

MINING LAWS OF ONTARIO.

ANY 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 $2.50 to $3.50
r acre, and south of it $2 to $2.50 according to distance
om railway. ‘
Rent of locations first year 6oc. to $1 per acre, and
subsequent years 15¢. to 25¢C. per acre.
Rent of claims, $1 per acre each year.
Claims must be worked continuously.
Royalty on ores specified in the Act, 2 to 3 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, 1592) 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, may be had on applica-

tion to
ARCHIBALD BLUE,
Director Bureau of Mines.
TORONTO, April 24, 1892.

NEW 8 2N0 BEss (.
ey MACHI ER

RIS Y W.PETRIE
LA GRroNTO, CANADASY,

J. LAINSON WILLS, M.E.

Member of the Institution of Mining and Metallurgy, Eng.,
Fellow of the Chemical Society, London.

Member of the Mineralogical Society of Great Britain and
Ireland.

i
1

Member of the American Institute of Mining Engineers.
Member of the Society of Chemical Industry.

Reports on Mines and Mineral Properties.

Advice on Chemiceal and Metallurgical
Processes.

206 ALBERT ST.,, OTTAWA.

Cable Address: “PHOSPHATES,” Ottawa.

— THE —

Recognized Standard Brands

“MUNGO,”
“KICKER)/
“CABLE"

Universally acknowledged to
be superior in every respect
to any other brands in the
market. Always reliable, as
has been fully demonstrated
by the millions that are sold
annually and the increasing
demand for them, notwith-
standing an increased com-
petition of over One Hundred
and Twenty-five Factories,
This fact speaks volumes.
We are not cheap Cigar

Manufacturers.
S. DAVIS & SONS,
MONTREAL.

Largest and Highest Grade Cigar Man-
ufacturers in Canada.

Athlete
and Derby

CIGARETTES

Are sold on their Merits

Everybody knows
they are the best.

Everybody Smokes Them.
They have no Rivals.

“El Padre”

REINA VICTORIA.

Have You tried the

“CABLE EXTRA™

CIGAR?

X

p 3
0i1dChum

(CUT PLUG.)

OLD CHUM

(PLUG.)

No other brand of
Tobacco has ever en-
joyed such an immense
sale and popularity in
the same period as this
brand of Cut Plug and
Plug Tobacco.

Oldest Cut Tobacco manufac-
turers in Canada.

MONTREAL.

Cut Plug, 10c. # I Plug, 10c.
} Ib Plug, 20c.

BELL TELEPHONE CO.

CANADA.

ANDREW ROBERTSON, . R
C. F. SISE, - - - -
C. P. SCLATER, - « SECRETARY-TREASURER.-

H. C. BAKER, - - Manager Ontario Dept.
HamivLToNn.

HEAD OFFICE, MONTREAL.

This Company will sell its instruments at prices ranging
from $10 to $25 per set. These insiruments are under
the protection of the Company’s patents, and prrchasers
are therefore entirely free from risk of li:igation.

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

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

PRESIDENT.
« VICE-PRESIDENT.

“El Padre”

PINS.

JOHN STEWART,

MINING ENGINEER.

181 BAY STREET, OTTAWA, ONT.

—_——y ——

Reports - on - Mines - and - Mineral - Lands.

The Sale or Purchase of Mines and
Mineral Lands Negotiated.
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PROVINCE OF NOVA SCOTIA.

Loases fop Mines of Gld, Silve, Coal, Tron, Capper, Lead, Tin

—AIND—

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1802, 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 zreas of 150 by 250 feet, any number ot which up to one
hundred can be included in one License, provided that the length of the block does
not 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 not worked, but advantage can be taken of a recent Act by which on payment of 50
cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to pay

Royalty on all the Gold they extract at the rate of two per cent. on smelted Goid
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 Commissioner
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hours are from 10 to 1. Licenses are issued in the order of application
according to priority. If a person discovers Gold in any part of the Province, he may
stake out the boundaries of the areas he desires to obtain, and this gives him one week
and twenty-four hours for every 15 miles from Halifax in which to make application at
the Department for his ground. *

MINES OTHER THAN

Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
minerals other than Gold and Silver, out of which areas can be selected for mining
under lease.  These leases are for four renewable terms of twenty years each.  The
cost for the fust 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
nominal 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
fifst lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

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

The Gold district of the Province extends along its entire Atlantic coast, and
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, Pittou and Antigonish, and at
numerous peints in the Island of Cape Breton.  The ores of Iron, Copper, etc., are
met at numerous points, and are being rapidly secured by miners and investors.

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

THE Hon. C. E. CHURCH,

Commissioner Public 'Works and Mines,

HALIFAX, NOVA SCOTIA.
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ARE YOU INTERESTED IN MINING ?

If so, these facts will be of importance to you.

Unprofitable gold mining results from expensive working and difficult extraction. By ordinary methods from 30 to 6o per cent. of
gold is lost in the treatment of the ore, :

A machine that could diminish ihe cost of producing - gold and largely increase the proportion extracted would necessarily
revolutionize gold mining. These results have been secured by the Crawford Mill.

The Crawford Mill works more cheaply, and saves from zo to 50 per cent. more gold than the ordinary stamp mill, while it
also successfully treats at less than $r.00 per ton many refractory ores otherwise impossible to treat save by costly chemical processes.
It renders possible the working of abandoned mines. Even tailings can be profitably worked. By its use there are savings on every -
hand. First cost of purchase—about one half that of stamps. Less labor—one man can run ten mills with daily capacity of one hundred
tons.  Less water, less power, and less expense in transportation, owing to lighter weight and- portable character. A machine of the

smaller size can be carried in a farm waggon. Thus, mining regions heretofore inaccessible can be reached. The parts being inter-
- changeable, no mechanical skill is necessary in repairing.

A. W. Carscallen, Banker, Marmora, Ont., General g\gent for Canada, has a complete working plant temporarily located
in Nova Scotia, and will treat free of expense samples- of ore. escriptive pamphlet mailed on request.

THE MECHANICAL GOLD EXTRACTOR CO., w. o. ROSS, Secretary. |

47 BROADWAY, NEW YORK CITY.

MILLER BROS. & TOMS,

MANUFACTURERS OF

STEAM ROCK DRILLS AND HOISTING ENGINES,
: Mining and Contractors’ Plant, Etc., Etc. o
110-120 KING STREET, MONTREAL, QUE.
ETANMII." TON POWIDERE CO.

Manufactures Mining, Blasting, Military and Sporting

GUNPOWDER, DYNAMITE, DUALIN, A% T x4 ECLIPSE MINING POWDER. -

| Dominion Agents, for Safety Fuse, Electric Blasting Apparatus, Ete.

pd

OFFICE: 103 ST. FRANCOIS XAVIER STREET, MONTREAL,

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

ROBB ENGINEERING COMPANY, LIMITED,

SUCCESSORS TO A. ROBB & SONS,
AMHERST, N.S., CANADA.

THE MONARCH ECONOMIC BOILER.

Patented Canada May 6, 1886 ; Feb. 10, 1887 ; Dec. 27, 1887.
Patented U.S.A. May 6, 1886 ; Feb. 10, 1887 : Dec. 27, 1887,
It is the strongest and most portable boiler in use, and its high
economy in fuel makes it specially valuable. Tested evaporation, 10.25
1bs. of water per Ib. of combustible from ordinary Nova Scotia Coal. ~

MANUFACTURERS OF

THE ROBB-ARMSTRONG AUTOMATIC ENCINE,

Built on the American Interchangeable System

For electric power and other work requiring close econbm’y and
= the best workmanship.

BAGS FOR ASBESTOS, ORES, PHOS.
. ' PHATES, FERTILIZERS, &c.

DOUBLE BAGS and all kinds of SPECIALTIES

. MADE TO ORDER. |

'DICK, RIDOUT & CO., ToronTo.



