Tue CANADIAN MINING JOURNAL

VOL. XXXVIL

TORONTO, November 1, 1915.

No. 21

‘The Canadian Mining Journal

With which is inclorponted the

«CANADIAN MINING REVIEW”

Devoted to Mining, Metallurgy and Allied Industries in Canada,

Published fortnightly by the

MINES PUBLISHING CO., LIMITED

263-5 Adelaide Street, West, Toronto
600 Read Bldg., Montreal

Head Office - - ¥
Branch Office - - - - - -

Editor

REGINALD E. HORE

SUBSCRIPTIONS — Payable in advance, $2.00 a year of 24
numbers, including postage in Canada. In all other countries, in

cluding postage, $3.00 a year.

Advertising copy should reach the Toronto Office by the 8th, for
issues of the 15th of each month, and by the 23rd for the issues of
the first of the following month. If proof is required, the copy
should be sent so that the accepted proof will reach the Toronto

Office by the above dates.

CIRCULATION

«Entered as second-class matter April 23rd, 1908, at the post
office at Buffalo, N.Y., under the Act of Congress of March 3rd,

1879.”

CONTENTS

Editorial— ; Page

Value of Research to INAUSLIY. « et asiodugs. 645
Crushing and Concentrating Gold and Silver Ores .... 647
Mining in the Yukon. By J. B. Tyrrell cveeeeoiieaan., 649
Basic Principles of Mining Cost. BY J. R. Finlays. o 656
Electro-plating with Cobalt. By H. T. Kalmus, C. H.

Harper and W. L. Savell . . i cececeeceteressnae,, ., 658
The Beaver Lake District. By Wm. Mclnnes ..., .. 662
Ores of Worthington Mine. By Dr. T. L. Walker .... 667

A Pair of Old Snowshoes. By J. Harmon Patterson... 669

Porgonal and Generfl s «ve.ssessssssmass cononnehassme 671
Special COrrespondence . .........coeeeoieneneiinn.ns 673
MATIets . i gt LT e SR A CANEE RGO Y - 676

RESEARCH AND INDUSTRY

In this issue we publish some account of the investi-
gation carried on by Dr. H. T. Kalmus and his assist-
ants in the metallurgical laboratory at Queen’s Uni-
versity, Kingston, and by Mr. W. S. Barrows at the
plating plant of the Russell Motor Car Co., Toronto, in
connection with the problem of electro-plating with
cobalt.

Cobalt is one of the chief constituents of the silver
ores of the Cobalt district, Ontario,. It is produced in
larger quantity than the market warrants, owing to
the very limited use which it has found up to the pres-
ent. It is known to have splendid properties as a
metal, but for most of the uses to which it might be
put, nickel, which is much cheaper, is satisfactorily
filling demands.

The experiments carried on last winter by Mr, Bar-
rows to determine the commercial value of the solu-,
tions prepared by the investigators at Kingston, seem
clearly to indicate that the advantages of the cobalt
golutions over the ordinary nickel solutions are such
that cobalt is likely to gradually displace nickel for
plating purposes.

In our last issue we published an article by Mr.
F. M. Turner on the value of research to industry. The
investigation of cobalt and its compounds being ecar-
ried on for the Department of Mines in the laboratories
of Queen’s University has had results which go to
prove Mr, Turner’s contentions. Co-operation between
t‘,he investigators in their laboratories and the foremen
n the shops, such as there has been between Dr. Kal-
mus and Mr. Barrows, is much needed in Canada.

The Canadian Mining Institute is compiling a list
of miners throughout the Dominion who have enlisted
for military serviece. The Secretary of the Institute
has been advised that sueh a list, which should par-
ticularize the regiment joined, would be useful to the
military authorities.

Tn order that the list be most useful it should be
complete and up to date. Tt is to be hoped, therefore,
that the mining companies will promptly advise the
Secretary concerning enlistment of their employees.

The Rice Liake, Manitoba, district, is aga:in to t.he
front with another gold discovery. According to In-
terested parties this is a world beater. The information

so far available is scanty.
L AR

The Sudbury distriet is making a record production
of nickel and copper. There are few places which have
been so favorably affected by the war. The demand
for the metals is not only good, but likely to continue

S0.
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Several months ago the Department of Militia ap-
pointed four members of the Canadian Mining Insti-
tute to instruct troops in mining methods useful in
warfare. At a recent meeting of the Toronto branch,
Capt. Jas. McEvoy, without divulging any military
secrets, gave some account of the work accomplished.
The results obtained were said to be quite satisfactory.
There are few soldiers who would not profit by some
of the things that the mining engineers are endeavor-
ing to teach them. Among other things, simple and
effective ways for tunneling soft ground are very neces-
sary in this war. It is hoped that not only will these
soldiers be able to do such work, but that they will do
it in a systematic way known to them all. System and
uniformity in methods are obtained only by training.

Since the establishment of a really large gold mining
industry in Northern Ontario it has often been remark-
ed that some of the older districts might have also been
successful if they had been as capably exploited. Not-
withstanding such opinions, however, the gold deposits
of Western Ontario still fail to attract the attention
that do new discoveries in Northern Ontario. An en-
gineer recently returned from the Rainy River district,
visited some claims there on which a few pits had been
sunk. The dumps at three test pits were sampled and
found to contain $14.10, $21.20 and $18.00 gold per

ton. The claims are now being more carefully

examined.

NOVA SCOTIA STEEL

Scotia’s advance followed the announcement that the
company had gone forward to unprecedented produc-
tion levels. There was an important meeting of direc-
tors at New Glasgow on Tuesday, following which Col.
Cantley stated that the September output and sales
were the largest for any month in the company’s -his-
tory. The management are negotiating for large for-
eign business and to provide increased working capital
necessary in view of the greatly enlarged operations of
the company, the directors are considering g proposal
for the sale of treasury securities Whl(:’h. will place the
company in an exeellent financial position.— Finanecial

Times.

WEST KOOTENAY NOTES

Slocan.—Among the Slocan mines that had for years
been inactive was the Galena Farm, situated near Sil-
verton, Slocan lake. Nearly twenty years ago this mine
was one that was prominently hefore the publie, press
notices of it having frequently heen published: Tt was
closed in the nineties, however, and ever since then had
been in charge of a caretaker until early this Year, when
it was aequired by -the late Mr. Patrick Q]ar}( of Spo-
kane, Washington. The “Spokesma.n-Rewe.w ’ of that
eity on October 16 published the following information
concerning it:

““The new 100 tons daily capacity mill at the Galena
Farm mine, near Silverton, B.C., has been completed,
and is ready to be operated, according to John Clark,
son of the late Patrick Clark, who returned recently
from a trip to the camp. The plant is of the most mod-

ern type, and has been designed and equipped especially
to treat the Galena Farm ores which, like most of the min-
eral deposits of the district, have individual character-
isties that must be taken into consideration in working
out a concentration system. The Galena Farm was
taken over several months ago by Mr. Clark under lease
and bond from A. W. McCune, of Salt Lake City, Utah,
and the plans that he outlined for development and
operation-of the property are being carried out by the
managers of his estate. One of his sons, P. W. Clark,
and two of his former business associates, John Bresna-
han and M. Sullivan, who had been interested with him
In many mining ventures for more than thirty years,
are in charge of the mine and mill, hut active manage-
ment devolves upon Mr. Bresnahan, who personally is
superintending operations. About 40 men are now em-
ployed, but the number will be inereased shortly, when
three full shifts will he put on in hoth mine and
mill. The metal content of the Galena Farm ores is
principally zine, although there is also good value in
lead and silver. An ore shoot 350 ft. long, conservative-
ly estimated to contain 35,000 to 40,000 tons, has been
opened ready for extraction of the ore on the 100 ft.
level. Another tunnel, starting 60 ft. below the 100 ft.
level, to eut the same ore shoot, is now in 750 ft., and
drifting will be commenced at that depth as soon as the
vein shall be reached. A 6 ft. vein was encountered in the
lower tunnel about 365 ft. in, but it is believed that this
is an entirely new vein, not connected in any way with
the one showing in the upper workings. The output of
the Galena Farm was recently contracted for by the
American Metals Co., and the concentrate will 2o to its
smeltery at Bartlesville, Oklahoma. ~

During September shipments of zine concentrates
from Slocan mines, according to a published statement,
totaled only 806 tons, against 1,113 tons for the corre-
Sponding month of 1914. This September’s shippers
were the Standard mine, 453 tons, and the Hewitt-
Lorna Doone mine, 353 tons. A beginning has been
made to again ship silver-lead concentrate from the
Ruth mill at Sandon, which plant had been inoperative
for more than a year. On October 15, the Standard
Silver-Lead Mining Co., owning the Standard mine and
concentrating mill near Silverton, declared another
monthly dividend of 214 cents a ghare on its 2,000,000
shares, this being the company’s third monthly distri-
bution of $50,000 since payment of dividends was re-
sumed in August. Announcement was made in a dis-
trict newspaper a short time ago to the effect that the
National Zine Co. of Bartlesville, Oklahoma, had con-
tracted to take the zine output of the Standard mine
to a total quantity stated to be likely to amount to
16,000 tons during the next year.

Ore is again being shipped from the Queen Victoria
copper mine, situated about ten miles westward from
Nelson along Kootenay river. The ore is being taken
out by leasers, who are shipping their product to the Brit-
ish Columbia Copper (lo.’s smelting works at Green-
wood.

Shipment of ore in small quantities continues to be
made occasionally from properties in outlying camps
in Boundary district. Two lots, together 57 tons, were
recently shipped from the Sally mine, near Beaverdell,
West Fork of Kettle river, and 60 tons from the Union
mine, in Franklin camp, North Fork of Kettle river.
The former was shipped to the Consolidated Mining and
Smelting Co.’s smeltery at Trail, and the latter went to
the Granby Consolidated Co.’s works at Grand Forks.
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CRUSHING AND GRINDING

GOLD AND SILVER ORES*

By L. D. Mills and M. H. Kuryla.

Primary crushing is usually done in two stages: first
a jaw crusher breaking from run-of-mine to 6 in., and
then cone crushers to reduce this material to 2 in. The
Symons dise erusher is a recent machine which is giv-
ing good results in crushing from 4 or 6 in. down to
1 or 2 in. This machine is good on hard, brittle ores,
but not adapted to wet, sticky ores. Undersize must
be eliminated from the feed.

Typieal costs of coarse crushing and conveying are
given below:

Goldfield Consolidated, Nev., crushing and conveyings ................... $0.046
Belmont Milling Co., Nev., crushing and conveying. ..................... 0.068
Commonwealth Mine, Arizona, crushing and Conveying. .. ............... 0.079
Hollinger Gold Mines, Porcupine, crushing and conveying. ............... 0.113

Fine crushing or coarse grinding covers reduction
from 114 or 2 in. to 0.25-in. aperture. The term to be
used depends on whether the energy is applied by im-
pact or attrition or both. y :

The gravity stamp crushing by impact is probably
used in 95 per cent. of the cyanide plants of the world.
In spite of its unquestioned disadvantages, it continues
in favor. Thére is a tendency in American and Cana-
dian practice to adopt the ball mill, and it is the
authors’ belief that few, if any, new stamp mills will
be built on the American continent. '

The economic limit of battery-sereen aperture in
modern plants is considered to lie between 0.15 to
0.4 in. This statement applies either to American and
Mexican all-sliming practice, 70 Per cent. or more
through 200-mesh, or to Rand practice, 95.per cent.
through 65-mesh.

Stamp mill practice has reach_ed its highest develop-
ment in South Africa. The Nissen single stamp has
been received with some favor there, showing one-third
greater capacity, per pound of falling weight, and an
equal gain in efficiency over t.he ordinary gravity
stamp. Of the six new mills built on the Rand since
competitive trials were made, however, only one pro-
poses to adopt the Nissen stamp- In modern Rand

STAMP MILLING DATA.
—— SIZING —

St'pg ¢ %
oo Disch’ e Sgso—gg(z)g
PLANT MTd No. Rung Dischige Hr,, £ts, 0.00550.00
24 Hr. Stgé‘,sWell t Apert're Mird {\’Iil’a In.
Mexico Silver Mill. . .. .. 1000 " 60 1450 8%/} 13-? O.g 64 %é‘?
Nipissing. . . . 245 40 1450 13 73 205 2 ge a0t
mont. TIE0D  ~ g0uci 2000151 Lig L Eynleeas S fon
Silver Peak 120 1050 ©0.023 1.0 20,4 54.0 60'0
Omestake. . .......... 4500 1020 850 0%% 151;'6 16~3 80.0 15'8
B g 585 60 1400 01255 610 140 Il 1510
rcCupine Crown....... 1 ..
Libe:‘t?"fseeﬁ.“.w.vf‘ ....... Y 2 1% o041 7.8 19.1 5i0 46.0

plants the cost of stamping does pot'exceed ity -
per ton; the average for the distriet in 1913 was 29.3
cents for thirty of the large plants

Tube-mills have now been universally gdopt_ed for
final grinding to a finished product. Classification for
the elimination of a finished material from the tube-mill
diS(“harge is a matter vital to the efficiency o_f the mill
and has received close attention. ‘Cone classifiers with
diﬂpln'agms a few inches above the apex are preferred
on the Rand where coarse grinding is employed. In
Ameriea the Dorr, Akins, Ovoca and Esperanza classi-
fiers are used, the tube-mills being in closed cireuit.

ey

*Abstract of a paper presented at the International Engineering ‘Congress,

“Metallurgical and Chemical Engineering,” October, 1915.

R

TUBE-MILLING DATA.

& B SI1ZING
Tons Dimens’ns H[: Cost. _%f e PRODL;c 55
PLANT Mgd ’Il_\lq. of Tubes P.T. s -, -100 —200
24 Hr. 1us il” il”
3 2 g? Xéggt- Mil'd Mil’d (0.0055 In.)(0.0029 In)
Mexico Silver Mill. . .. 1000 6 5ft.x20ft. 10.8 22.0 9 7
Nipissing. ..« «covvu.. 245 4 6ft.x20ft. 44.6 50.0 18(')(.)0 1(5)(')(.)0
ISB.(ltlmO%;ku ggg Z g&x{g& lg.s 40.9 990 72:8
.......... - X . . &
ilver 3 ggt = {ggt 4. 2.6 64.0 50.0
Homestake. ... ..... .. 4500 2 5ft.x18ft. 0.5 -1.2 87.0 66.0
HOJlinger =35 .1 jos 585 6 5it.x20ft. 16.0 18. 100. 4
ollinger S Rt 8.8 00.0 90.0
Porcupine Crown. . ., 150 1 4ft.x20ft. 5.7 36.0 100.0 90.0
Liberty Bell. . .. ... 485 3 b5ft.x22ft. 4.3 it 87.0 73.4

The efficiency of the closed circuit has been question-
ed, but the contentions against it are not borne out in
practice. As to moisture in tube-mill feed, 38 to 40
per cent. has been generally accepted, and is probably
correct for mills discharging within 6 in. of the cen-
tral axis; but for mills with peripheral discharge,
higher moistures will be found advisable. The propor-
tion of tube-mill capacity to stamp eapacity has been
increased, and costs have been lowered as more work
has been thrown on the tube-mill. It is possible that
ball and tube-mills in series may supplant the stamp.
Various substitutes for pebbles are being investigated,
such as hollow cast iron or steel balls, and special poly-
hedron shapes. MThe Marathon or rod mill also has
been tested with favorable results. Tube-milling costs
in the newer plants on the Rand are about equal to
stamp-milling costs; 18 to 20 cents per ton milled.

The use of stamps, Chilean mills and tube mills for
stage crushing and grinding at the Goldfield Consoli-
dated 1s unusual, but productive of low cost of opera-
tion. Stamps weigh 1,050 1b., erushing through 4-mesh
sereen; 6-ft. Chilean mills have 30-mesh screens; tube-
mills are 5 ft, by 22 ft.

milled :
5 Stamps Chilean Mills Tube Mills
2 A NI L/ S $0.039 $0.018
lguppllmés. ..................... 0.041 0.041 $818(1;§
OWer' (232 hp.) (5 i s o i 0.054 (210hp.) 0.047 (357 hp.) 0.087
$0.134 $0.106 $0.166

Power consumed by stamps, Chilean mills & tube mills—22.5 hp.-hr. per ton milled.
Total combined cost for stamps, Chilean mills & tube mills—$0.406 per ton milled.

Chilean mills are used at the Portland mill, Cripple
Creek, for final grinding where a fine product is not re-
quired. Six-ft. Akron Chilean mills run at 36 to 41
r.p.m., using 2.5 to 3 tons of solution per ton of ore.
Steel consumption per ton of ore ground is 0.797 1.
gross and 0.692 1b. net. Power consumption per ton
of ore in coarse-crushing department is 1.86 h.p.-hr.
and in Chilean mills, 13.26 h.p.-hr., or a total of 15.12
h.p.-hr.  Following are cost data:

Coarse Chilean
B B Total.
Crushing, Mills, 2
per T‘:g per Ton per Ton
¥ 1317
Power (at 0.842¢. hp.-hr.) .. ... .. $0.0199 $0.1118 $0.
Labor (0peration). .« « .« .- 0.0318 0.0179 yartd
Labor (Tepairs). . . . s e snsesisss 0.0103 0.0039 0.0766
SUDDHEE « voe o0 in B S < 010 50 0.0284 0.0482
TOAAL . | i Sty ovts st A $0.0904 $0.1818 $0.2722

Dry crushing in ball mills is still retained at Kal-

oorlie, the data for No. 5 and No. 8 }nillS, respectively,
%eing as follows: Size, 7 ft. 6 in. In dlgmeter by 3 ft. 10
in. long, and 8 ft. 10 in. by 4 ft. 6 in.; screen areas,
70 and 100 sq. ft.; speeds, 25 and 23 r.p.m.; power
consumption, 25 and 60 h.p.; capacities, 40 and 95 tons

San Francisco, Sept., 1915, and published in

Following are costs per ton
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per day, the feed being about 214 in. and the discharge
through 28-mesh screen containing from 40 to 50 per
cent. minus 200-mesh ; steel consumption per ton milled
varies from 0.4 to 0.7 1b.; average cost of ball-milling,
$0.50 per ton milled.

Wet crushing ball mills are coming into favor with
excellent results. They run smoothly and are free from
the noise produced by stamps. Recent tests on an 8-ft.
Marey mill showed that when operated in closed eir-
cuit on 4-in. maximum feed, the finished product may
be kept under 48-mesh if desired. Steel consumption
was 0.75 1b. per ton crushed, and power consumption
about 12 h.p.-hr. per ton.

Griffin mills and grinding pans, once widely used,
are now rarely installed in new plants.

* * *

In the discussion of this paper Mr. Charles Butters
predicted that steel balls would displace pebbles for
tube milling, as they would permit the use of shorter
tubes with smaller diameter, running at a higher
speed, with a consequent reduction in first cost and in
operating cost. One pound of steel balls is equivalent
to three to five pounds of pebbles,

N.Wf-v-e o

Building roast heaps, for treatment of nickel-copper ore, Copper Cliff

SUDBURY.

Work on the five-compartment shaft at Creighton is
being pushed at a very Satlsﬁ&Ct?ry'rate. The number
of men underground in the district is larger than ever.
. Until recently the district showed a good accident re-

Milling nickel-copper ore, Creighton

cord for 1915, but last week Mining Inspector Suther-
land was called from Toronto to be present at two in-
quests in one day, the victims being a timberman and a
miner at Creighton mine.

The Canadian Copper ‘Co. has issued an order, effec-
tive the 1st November, that all smelter and surface em- -
ployees will hereafter work an eight-hour shift, instead
of ten or twelve hours, at the same rate of wages as
for the long hours. s

International Nickel in its first statement since the
shares were listed shows total earnings of $6,770,707 in
the six months ended September 30. In the entire year
ended last March the company reported an aggregate in-
come of $7,230,760, which was only $460,000 more than
in the succeeding half year.

The company paid out in dividends in the six months
$2,168,953 and, after making reservations for deprecia-
tion and decreases of mineral resources, a balance re-
mained of $3,398,466. The balance for the preceding
year was $309,378.

NIPISSING.

With the payment of ceurrent dividend, amounting to
$300,000. Nipissing Mines has disbursed to its stockhol-
ders since July 20, 1906, a total of $13,440,000, or more
than twice the amount of its capital stock of $68,000,000.

News from Cariboo and Atlin indicates that it is not
unlikely the placer-gold yield for the 1915 season will
be somewhat less than that for 1914. However, until
particulars shall have been received from the local Gold
Commissioners, it will not be known what the position
in this respect really is.
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MINING IN THE YUKON*

By J. B. Tyrrell.

Gold.—Gold mining has been the principal and con-
trolling industry in the Yukon up to the present time,
the agricultural and other products having been used
for the support of the gold miners and those dependent
on them. Gold has as yet been mined entirely from
gravel deposits, for although it has been found in reefs
and ledges in a number of places, none of these have
so far been worked at a profit. The history of gold
mining in the country, therefore, is the history of its
placer-mining, and this has been confined largely to
the Klondike distriet, though gold-bearing gravels
have been found on many other streams outside this
district, such as the Big Salmon, Lewes, Stewart, Forty-
mile, ete. The native gold in nuggets, pellets and dust
is found free in the gravels on the banks and bars of
streams and in the alluvial deposits that form the bot-
toms of the valleys. These gravel deposits are classed
as placers, but there is a very vital difference between
such mines on the tributaries of _the Yukon river and
other alluvial or placer mines 1n countries farther
south, a difference so great as to put them, from an
operative standpoint, in a class by themselves.

The gravel is frozen into a solid mass and remains
frozen summer and winter alike, and at the same time
it is almost everywhere covered by 2 layer, from two
feet to as much as one hundred feet 1n depth, of vege-
table mould or ‘‘muck,” which is also frozen into g
solid, coherent, icy mass. On the banks of the streams
farther south the miner, with his pick, shovel and
rocker, or sluice-boxes, can take up ‘the gravel and
wash the gold from it cheaply and easily, but here the
pick will make little or no impression on the frozen
ground. The gravel has to be first thawed by some
means before it can be raised, and the development of
the most economical methods of thawing it has heen a
dominant factor in profitable mning in the Klondike.

For two years after gold was discovered by George
Carmack on the banks of Bonanza ereek mining was
almost exclusively confined to the gravel deposits in
the bottoms of the valleys, and Was performed entirely
by hand, with the assistance of such simple implements
as the pick, shovel, W'heelb'arrOW.an'd_ windlass,

Ground Sluicing and Shoveling-in—Two general
methods of -mining were in VOZUE, de_?ending on
whether a claim was worked as & pit o ““cut’’ open
to the surface, or through a shaft or shafts and tunnels
or chambers underground. ‘The first method, -usually
known as ‘‘ground sluicing and shoveling-in,”” involves
expensive preparation before the pay-dirt can be
reached. It is conducted as follows: A narrow ditch
is dug in the muck lengthwise of the claim, and a part
or the whole of the water from the adjoining brook is
turned into the ditch by a wing-dam. The water
rapidly deepens the diteh to the level ‘of the hottom of
the muck, or the top of the underlying gravel, and the
miners pick down the muck and ice from the sides of
the ditch into the running water below, by which it is
in part dissolved and in part carried away down the
stream. As the diteh is thus widened, the water is
kept flowing against one side by little dams, and thus
an area from one hundred to two hundred feet in
length and fifty feet or more in width is freed from
its covering of muck, and the underlying sand and

e

From “Phe Yukon Territory,” by J. B. Tyrrell, in “CANADA AND ITS PROVINCES,” Toronto.

Vol. 22, pp. 583-636.

gravel is laid bare to be thawed by the sun and warm
winds and rain of the remainder of that or the fol-
lowing summer. Of the gravel so exposed the upper
portion usually contains so little gold that it is of no
value. It is, therefore, shovelled into wheelbarrows
and wheeled away and dumped to one side, all the
ground being removed until the gold-bearing layer near
the bed rock is reached. "A dam is then built in the
stream some distance above the area of uncovered
gravel, which being now lower than the surrounding
part of the bottom of the valley, or than the bed of

the stream itself, is known as the cut; and a flume is

built from this dam to sluice-hoxes, which are strung
on a proper grade across the top of the eut. Water is
turned into the flume and sluice-boxes, aud the pay-
dirt is then shoveled, usually in two stages, from the
bottom of the cut into the sluice-boxes.

Cost of Shoveling-in.—This shoveling-in was a slow
and expensive process, for wages were high, even
though many of the men employed had never been

/.s. e i

Administration Building, Dawson City

accustomed to handle a shovel. An average gang of
SIX men, working in a cut and shoveling dirt into the
sluice-boxes in two stages, will thus handle from fif-
teen to twenty cubic yards in a day of ten hours.
some of the richest mines the expense was, of course,
a trifling matter compared to the great value of the
output. For example, in the summer of 1898, at one
mine, a forece of six or eight men, working for three
shifts of ten hours each, produced eight gold-pans full
of clean gold. The owner at that time was obliged by
law to pay a royalty of ten per cent. of this 8ross out-
put, and the return made by him of the value of this
clean-up was $45,000. - # §

Drifting.—The other method—*‘drifting’’—Iin vogue
in thé early days of the Klondike camp, chiefly on
claims where the muck and underlying barren gravel
were too deep to permit of their heing removed eco-
nomically by the process of open cutting just deseribed,
was conducted as follows:

In the winter season a shaft, abou
feet in horizontal dimensions, was picked down throug.h
the frozen muck to the sand or gravel. As a rule it
is not difficult to pick out the muck, as it flakes off
@lasgow, Brook & Co. 1914,

t three feet by six
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easily ; and much of it is so free from grit that it will
not even blunt the point of the pick. As soon as the
shaft was sunk to the gravel, a fire -was built in the
bottom of it, and after this fire had burned out, and
the gases arising therefrom had risen to the surface,
the gravel that had been thawed by the fire, extending
probably to a depth of from twelve to eighteen inches,
was dug out and hoisted to the surface with a bucket
and hand-windlass.
the bottom of the shaft, the gravel being afterwards
removed as before, and so the work went on until bed-
rock was reached. One, and sometimes two, fires were
lit in a shaft each day. When the bed-rock was reach-
ed, fires were built against the face of the gravel,
green timber being piled on the dry wood to keep the
heat down as much as possible, and the gravel and bed-
rock were hoisted to the surface as before and piled
up in a dump. During the following spring, when the
water was flowing in the adjoining ereek, it was divert-
ed into sluice-boxes and led past the dump, the sur-
face of which, as it was thawed by the sun and atmos-
pheric agencies, was seraped-off and shoveled into the
water in the boxes, the rate at which this pay-dirt
could be handled being determined by the rapidity with
which the dump thawed. If the dump was large, it
might not thaw out thoroughly until well on towards
the end of the summer; and, when the creek was a
small one, it very often happened that the water in it,
supplied by the melting snow of the previous winter,
failed and so put an end for that season to the possi-
bility of sluicing.

Cost of Drifting.—Exact accounts were rarely kept
in the Klondike in those days,.except by the banks, so
that it is diffieult to determine the precise cost of
much of the mining that was then done, hut it is safe
to say that it varied from ten dollars to twenty-five
dollars and more to the cubic yard.

Claim 44, Humker Creck

Placer Mining in Summer,

Summer Methods.—Such underground mining, with
the help of wood fires, could only he carried on in
winter, for at that time of year the air in the drifts,
though at freezing-point, was much warmer and lighter
than the air above, which was probably 50 degrees
lower in temperature, and the noxious gases formed by
the fires would quickly rise to the surface and be dissi-
pated; while in the summer the air in the drifts, with
its load of noxious gases, being surrounded by frozen
ground, was still at freezing-point, and the air above
was much warmer and lighter, so that the poisonous
gases generated by the fires would not rise to the sur-

Another fire was then built in -

face, and men were consequently unable to work in -
the drifts.

But the miners were determined, if possible, to pros-
pect and work their claims whether the season was
summer or winter, and after a number had been over-
come and Kkilled by gas, the following plan was
adopted :

A shaft was picked down through the frozen muck
to the gravel as before, and then a big fire was built
on the surface at the top of the shaft in which a num-
ber of large rocks were heated. These were then
thrown to the hottom of the shaft and covered with
moss or brush. Next day the moss, brush and rocks,
now cool, were hoisted to the surface with a windlass

Front street Dawson, on bank of Yukon river

and as much of the gravel as the hot rocks had thaw-
ed; then the rocks were again heated and thrown down
the shaft, and the process was repeated until the bed-
rock was reached.

Such were the methods of mining practised in the
Klondike in 1897 and 1898, and it must be remembered
that such are still the only methods available in remote
distriets to which machinery ecannot be transported.

Thawing by Steam.—But the men soon began to
recognize that while shallow ground might be worked
by hand with a possibility of profit, deep ground,
which would need to be undermined, must be thawed
in some other way than by wood fires or hot rocks, if
it was to be mined quickly and cheaply, and that most
of the mining in the country must be done in deep
ground. Many plans were suggested and tried for
thawing ground. but it would appear that John Me-
Gillivray, a mining engineer from California, was the
first to adopt the method which has since come into
general use. In the winter or spring of 1899 he took
a small steam boiler to a mining claim on Sulphur
creek, and then began thawing the frozen gravel by
steam, the method adopted being ahout as follows:

A shaft was picked down through the muck, and
near it the boiler was set up on the surface. A small
iron pipe was connected to the boiler and run down
to the hottom of the shaft, where it was connected by
an india rubber hose to a loose piece of one-half inch
pipe pinched in at the point. Steam was raised in the
boiler to a pressure of from twenty to thirty pounds to
the square inch, a valve which had been set in the
pipe was opened, and steam was let into it. The loose
pipe, known as the ‘“‘point,”” was then gradually push-
ed ar driven into the gravel to its full extent, the steam
issuing from the aperture at its tip thawing the gravel

By
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in front of it, and it was allowed to remain for several
hours, during' all which time steam was supplied
through it from the boiler to the gravel in front of
and around it. In this way the gravel was thawed to
a much greater depth than a wood fire would penetrate,
and by increasing the size of the boiler and the num-
ber of points, a long section of the wall of a drift could
be readily thawed at one time. :
MeGillivray’s plant was undoubtedly inefficient, as
the pipes, rubber hose, and especially the points were
too weak for the work required of them, but neverthe-
less he had discovered the correet way of thawing

d of Dawson City

Street at south en

frozen ground by steam, From his little hoiler and
plant has developed the efficient steam-thawing plant
in use at the present time in S0 Mmany of the placer
mines of the Yukon territory and Alaska. The plant
consists of a boiler of twentyAfive to fifty horse power,
not too heavy so as to be immovable under ordinary
conditions; iron piping to conduet the steam to the
place where it is to be used; steam hose of the best
quality ; and points, five feet or more I length, made
of double thickness hydraulic steel pipe, each with a
tip of very hard manganese steel, in the end of which
18 a hole a quarter of an inch in diameter ; and a heavy
steel head, into the side of which is welded a hollow
nipple over which the steam hose may be eclamped. The
points are driven into the gravel, or loose bed-rock,
With a heavy mallet, while at the same time the steam
from the boiler, which is kept at a pressure of from
eighty to one hundred pounds, is turned into them.

s a rule they can be driven to their full length in a
few minutes, for the steam thaws the gravel in front
of them very quickly, while at the same time it pre-

\
vents any pebbles or chips of rock from becoming
wedged in the hole in the tip.
One great advantage of this steam-thawing plant was
apparent from the first, namely, it made underground
mining of frozen ground possible in summer. It not

Steamer on Yukon river, near Dawson

only meant that mining could be prosecuted through-
out the whole twelve months of the year, it also meant
that the dirt mined in summer need not be piled up in
dumps, from which it would again need to be thawed
and afterwards shoveled into sluice-boxes, but that it
could be discharged into sluices as soon as it was ex-
tracted, and that the gold could be immediately separ-
ated from it. ,

There are many occasions on which the steam-thawer
is now used, other than for thawing the gold-bearing
gravel in the drifts underground. A shaft may be
sunk with it, either by driving short points vertically
into the frozen ground, and digging out the thawed
dirt from time to time, or by driving a long point,
froMi twenty to thirty feet long as occasion may re-
quire, vertically ‘down through the muck and gravel
to bed-rock, steaming it for a day or two, and then

Dawson City, at foot of Mo osehide Mt.

digging out the whole of the thawed c_hrtlt;:‘ chlllcﬁ’ir;t:se
result being a shaft with roughly cuifll Hian an(i
Dumps of pay-dirt extracted during tthe W;d b’ o
again frozen hard, may be quickly thaw . );nake
steam-thawer in order to enable the _mmltlers s
full use of the heavy rush of water in the spntngtho
wash the gold from the gravel. In the open cuts the
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uncovered gravel may be thawed in order to hasten
the mining work in the early summer, or to prolong it
in the autumn,

Pulsometers.—In some mines pulsometers were used
underground to thaw the pay-dirt in the drifts, the
water being pumped over and over again against the
face of the gravel, breaking it down and washing it
and the gold contained in it back for a short distance,
this latter process being assisted by a man with a rake.
In this process the water is heated by the condensation
and discharge into it of the steam used in the pulso-
meter.. In other mines a similar result was attained
by pumping water with a small duplex pump from jche
sump against the face of the gravel, the water being
first slightly heated by steam direct from the steam-
pipe.

Steam Hoists.—At first the steam generated in the
boiler was used entirely for thawing the frozen ground
and the pay-dirt, as before, was shoveled into small
buckets, dragged on skids to ‘the shaft, hoisted with a
hand-windlass, and then emptied by hand on the dump
or into the sluice-box. This arrangement necessitated
the keeping of one windlass man on the surface for
each miner underground, and so, with firemen, wood-
haulers, ete., it meant that altogether too small a pro-
portion of the crew were actually engaged in getting
pay-dirt. Small steam-hoists were therefore introduc-
ed, which would hoist as much as two or three men
could shovel up and bring to them; hut this did not
materially lessen the cost of operations, for more wood
as fuel was needed to generate steam to supply the
hoisting engine, a man was needed at the engine and
another at the top of the shaft, and thug the amount
of unproductive labor demanded was hut slightly re-
duced. The limit of size of ‘{,he bucket raised by the
hoist was determined by the size and weight which the
man at the mouth of the shaft could handle anq empty.

Dawson Carrier.—The greatest improvement in the
mechanical moving' of the pay-dirt was accomplished
by the invention of the self-dumping cable-tram, or

Dumps of pay-dirt on_ Gold Run creek, showing
Dawson self-dumping carrier

“Dawson carrier,”’ carrying a hucket with a capacity
of from nine to eleven cubic feet. By its means one
man at the hoist can raise from the shaft, and either
pile up in a conical dump or empty into a sluice-hox.
as much dirt as eight or ten miners underground can
pick down and wheel to the roisting bucket. By its
assistance pay-dirt in solidly frozen ground ecan be
mined from tunnels and drifts, and hoisted and sluiced
for about three dollars a cubic yard, with wages at

six dollars a day, and dry spruce wood for fuel at ten
dollars a cord. Sinece, with this plant and in a pro-
perly conducted mine, about two-thirds of the men
employed are working underground with pick and
shovel, it is not likely that this cost can be greatly
reduced while wages remain at their present rate.

Improvements Above Ground.—The modifications of
the . methods of open cutting and ground-sluicing
adopted in 1897 and 1898 have been usually on well-
known engineering lines, and have not exhibited the
same originality as has been shown in the improve-
ments of the underground mining methods. The gen-
eral practice is still to pick thé muek down into the
stream and then to allow the water to carry it off.
After the muck has been removed and the frost has
been drawn out of the gravel by.the warm air of one
or two summers, the barren upper gravels are usually
removed, either with shovels and wheelbarrows, horse-
scrapers, or steam-scrapers, and piled into waste
dumps.

Sluice from Tyrrell’s hydraulic mine on the
Bonanza creek benches

After the barren gravel has heen removed the pay-
dirt is either shoveled into sluice-boxes set in the bot-
tom of the cut, the water used heing afterwards raised
by a centrifugal pump to the general surface level; or
the sluice-hoxes are set over the cut, and the pay-dirt
is shoveled, usually in two stages, into them; or the
sluice-boxes are set above and to one side of the cut,
and the pay-dirt is wheeled to a hucket which is hoist-
ed in some way, preferably by a “Dawson carrier,”’
and emptied into the sluice-boxes,

In mining the gravel on the terraces or benches, high
above the level of the streams, the early miners were
usually at the disadvantage of having no water im-
mediately available, so that the pan and rocker were
the only washing plants that could be used. and water
for these had often to be carried up a height of several
hundred feet in pails. The owner of one of the richer
of these claims might have from six to ten men with
rockers working for him, but on account of the great
expense of such work no attempt was made to mine
ground that would yield gold of less value than fifteen
or twenty dollars a cubic yard.

After the narrow belts of rich and shallow ground
along the edges of the benches or terraces had thus
been shoveled off, and the gold extracted from them
in rockers, the miners began to run adits into the hills,
along the bottom of the gravel on top of bed-rock, and
to bring out the pay-dirt to the ‘‘rim’’ to be washed in

T ———
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rockers. But this process of mining and hand-washing
proved entirely too slow and expensive. Consequently
the pay-dirt was mined and brought out to the mouths
of the adits, where it was piled up for a time, and
was then either run down the hill in a chute to a sluice
set near the creek, and supplied with water from it;
or, if it was impossible to dump tailings on the creek
claim, a pump was installed and water was pumped
up the hill and allowed to run down again through the
sluice-boxes, being often used two or three times over
by different parties in  its descent. At a later date

A winter scene in valley of Klondike river, near Dawson

ditches, sometimes several miles in length, were dug
to bring water from tributary streams at a sufficiently
high elevation to enable the miners’' to wash thege
dumps of pay-dirt.

The methods of mining adopted on these terraces,
or so-called “‘hillside’’ claims, were for the most part
very similar in character to those used in underground
mining in the creek claims. An adit was run along the
top of the bed-rock to the rear b_omldary of the claim.
or as far as pay-gravel could be found, and drifts were
driven at regular intervals at right angles to it.  The
intermediate pillars were then taken out, a certain
amount of timbering being usually necessary to sup-
port the roof. while the pay-gravel from these pillars
was heing recovered. In most of these mineg the
ground was frozen and had to be thawed with steam-
points; but in some cases, generally where the over-
burden of barren gravel was more than two hundred
feet thick, the ground was not frozen, and in such
places mining could progress much more steadily and
regularly. In some instances, however, the eclaim which
the miner desired to work did not extend to the rim,
so that it could not be worked from an adit; and in
that case it was necessary to sink a shaft and mine in
the same manner as in the bottom of the valley, the
chief difference being that the shaft was usnally deep-
er, and the expense of obtaining water for washing the
gravel was very much greater. In other instances,
after the value of the gravel in these bench deposits
had heen proved by tunneling, water was pumped up
from the creek in the bottom of the adjoining valley
to heights of from fifty to one hundred feet ahove the
level of this gravel, and was then delivered against it
through hydraulic giants, thus washing it off the rocky
bench on which it lay. the water with its load of gravel
being directed in its flow through cuts in the bed-rock,

and then through sluice-boxes in .whith the gold was
.
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caught before it was allowed to fall into the valley
below.

The enormous expense of installing such a pumping
plant in a region so remote and difficult of access, and
the great cost of fuel after the plant had been installed,
soon proved that such a method of mining was too ex-
pensive, even for the very rich ground that was being
operated upon; but it also proved that hydraulic meth-
ods of mining were quite feasible in the Klondike, and
that the frost in the ground was no bar to the employ-
ment of such methods.

The gold-washing and separating apparatus in use
in the Klondike has remained practically unchanged
throughout the life of the camp. Leaving the ‘‘rocker’’
out of consideration, it comsists of a string of sluice-
boxes, each twelve feet long, twelve or fourteen inches
wide at the upper end and two inches narrower at the
lower end. These boxes are placed so that the small
end of one box just slips into the large end of the one
below it, and are supported and braced so as to have
a grade of from six to nine inches to each box. In the
middle of the string there is usually one box much
larger than the others, called a ‘‘dump-box,”” in which
a man stands with a heavy ‘‘sluice-fork’’ to stir the
gravel and throw out any rocks too large to run easily
through the smaller boxes. In the bottom of all these
boxes small rounded poles, called ‘‘riffles,’” are laid
lengthwise and are fastened together by short trans-
verse strips every six feet. Water varying in quantity
from two hundred and fifty to seven hundred gallons
q minute is turned into and allowed to flow through
these sluice-boxes, and as the pay-dirt is shoveled .or

Brushing gold from black sand, Claim 44, Hunker creek

emptied into them, it is carried along by the water,
and the gold settles to the hottom and i§ caught be-
tween the riffles, while the gravel and‘-sand is dis-
charged from the lowest hox at the tail of the sluice.
The riffles are raised and taken out from time to time,
and while a small quantity of water is allowed to ﬂp\;;
through the boxes, the gold is carefully separalted w1§1'c
wooden paddles and brushes from the grave caug

7ith it in the riffles.

" Dredging—Tn 1900 a dredge was installed on the
(assiar Bar, on the Lewes river, twenty-seven miles
below the mouth of the Teslin, and Wwas operated for
a year or two without success. apparently because there
was not sufficient gold on the bar. or because the gold
did not descend to any oonsi(_ierable, depth into the
gravel. In the following yeal 1t was brought down to
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Bonanza creek and set up on Claim 45 below Discpvery,
where it operated for a short time and whence it was
removed to the Discovery group of claims, where it
finally operated with great success. This was a ladder
and bucket dredge with bucket stacker, and though
too small for the work, it proved to be the correct
type. Dredges of such type, if properly managed, save
very nearly all the gold at a very much lower cost than
the material can be handled in any other way. How-
ever, they labor under the disadvantage of not being
able to work in frozen ground. So far this difficulty
has been overcome by thawing the ground in front of
the dredge with a steam-thawer, which, however, adds
greatly to the cost.

Sinee this dredge was installed many others have
been added, so that during the summer of 1911 there
were working on the river bottoms in the Klondike in
all about seventeen dredges, most of which were dig-
ging in frozen ground, though in a few cases, on ae-
count of local conditions, the ground proved not to be
frozen. The absence of large boulders makes the gravel
very easy to handle with these dredges, after it has
been thawed or when it is free from frost, and the
dredging industry should prove one of the most profit-
able of the mining industries of the country for many
years to come.

Hydraulic mining was begun early in the history of
the camp, but with comparatively little regard to the
expense of obtaining the large quantity of water that
is necessary for this method of operation. The first
hydraulic plant was started on Hunker creek by George
Johanssen, who spent a large sum of money in buying
a number of hill claims. He operated hy pumping up
water from the creek at an enormous cost. Other simi-
lar operations were then begm{ on Bonanza creek, but,
in most if not in all cases, Without financial success,
even though a very large quantity of gold might be
recovered. Gradually all these pumping plants were

One of earliest attempts at hydraulic mining
on Bonanza creek

abandoned, and water was taken from the small ereeks
and tributaries of the larger streams and was used at
a low head against the gravels, eutting them down, the
gold being recovered from them in sluices.

The Great Ditch.—About 1906 a large impounding
dam was built near the head of Bonanza ereek, forming
a reservoir with a capacity of three hundred and fifty
million gallons. The water from this reservoir is taken
through ditches, flumes, and pipes, with a total length
of nine miles, and is used on the hill claims in the val-

ley of Bonanza creek, near the mouth of Eldorado
creek. In the same year the Yukon Gold Co. also un-
dertook to bring water to Bonanza and Hunker creeks
from the upper waters to the Twelvemile river, which
flows into the Yukon eighteen miles below Dawson,
and has its source in the Rocky mountains to the north-
east. This great artificial waterway has now been
completed to carry 125 second feet, or five thousand
miner’s inches of water, at a cost of more than $3,-
000,000. It has a total length of 70 miles, made up as
follows: Ditch, 38 miles long and 9-20 feet wide, with

J. B. Tyrrell’s camp, Claim 39. Hunker creek

314 feet depth of water; flume, 19.6 miles long, 6 feet
wide and 4 feet deep; pipe, wooden stave, steel hound,
8.8 miles in total length and 42-54 inches in diameter;
pipe, steel, 3.8 miles in total length, 42-49 inches in
diameter, the steel varying from % to 11-16 inch in
thickness.

The water enters the ditch at an elevation of 3,320
feet above the sea, and is delivered from the pipe on
the south side of the Klondike valley at an elevation
of 2,240 feet ahove the sea, or 1,040 feet above the
level of the Yukon river at Dawson. The water from
this great diteh is being used to break down and wash
the gold from the extensive deposits of white terrace
gravel that occur along the Klondike river and its
tributaries.

Chief Producing Creeks.—In the Klondike the chief
producing creeks have been Bonanza, Eldorado, Hun-
ker, Bear, and Dominion with its tributaries Gold Run,
Sulphur and Quartz.

In 1906 R. G. McConnell, of the Geological Survey
of Canada, made a careful estimate of the past produc-
tion and future possibilities of the gold-bearing gravels
and the following figures are taken from his report to
the Canadian Government.

Speaking of the gravels of the Third Cyele, or Creek
gravels, he says: ‘“The Eldorado paystreak has a
length of about four miles, and its production up to
the present is estimated at $25,000,000, or about $1,200
a running foot for the bottom of the valley.”” But
some of the elaims 500 feet In length yielded more than
a million dollars, or more than $2.000 to the running
foot of valley bottom. ‘‘Upper Bonanza creek, the
portion ahove Eldorado forks, proved rich up to Vie-
toria guleh, a distanee of about four miles. The pay-
streak in places rivalled that on Eldorado creek in
richness, but the general average grade was consider-
ably lower. The past production is estimated at $15.-
000.000,”” or more than $700 to the running foot: Low-
er Bonanza creek has a length of about ten miles, and
with the tributary guleches has produced about. $11.-
000,000, Klondike river flat has produced $1,000,000.
Bear creek has produced $1,000,000. Hunker ereek
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with its tributaries has produced $14,000,000. Domin-
ion, with its tributaries Gold Run, Sulphur and Quartz,
has produced $24,250,000.

Some of the gravel on the creeks was phenomenally
rich. One pan of gravel weighing about fifteen pounds,
taken from undisturbed deposits on Bonanza, and
washed in the presence of the writer, ylelded forty
and a quarter ounces of gold, the largest nugget in the
pan weighing an ounce and a half.

In speaking of the terrace gravels of the Second
Cyecle of erosion, McConnell says: ‘“The gravel in the
paystreak of all these Upper Bonanza (and Eldorado)
hills proved rich everywhere, and in places the values
returned appeared almost fabulous. Whole claims are
reported to have averaged from $60 to $100 per square
yard of bed-rock. Portions of French, Gold, Chechaco
and Magnet hills were particularly rich, and yields of
a dollar a pan, or $150 per cubic yard for the lower
four or five feet of gravel, are stated to have been oh-
tained from small areas of these hills.”” A number of
cases of much higher values than the above have been
credibly reported. On both French and ‘Gold Hills
men have taken out with a rocker as much as five
thousand dollars a day, and as the men probably would
not handle more than two and a half cubic yards
apiece, the yield would be about two thousand dollars
a cubic yard. The yield of these gravels from Boulder
hill upwards is placed at $24.000,000. The terrace
oravels on Bonanza Creek below Boulder hill yielded
$750,000. The similar gravels on the hills of Hunkep
creek produced $2.500.000. At the same time (1906)
McConnell placed the estimated future output of al
the Klondike gravels at about $63 000,000, since which
time, up to January 1st, 1914, the ecountry has produced
a total of $31,311,012.

Gold Production of Yukon—Up to January 1st, 1914,
gold mining in the Yukon has produced gold of the
following quantities and values:

Yalendar Year. Oz. (fine). Value,
16885-]886. B 4.837 $100,000
1887 ohen. aREL 3,386 70,000
TRRS N L 1,935 40,000
B N e 8,466 175,000
1 R T 8,466 175,000
191 i AR o 1,935 40.000
¥ DR AR 1 R, 4,233 - 87.500
1 TR 8,514 " 176.000
L RE s R 6,047 . 125,000
AR RN 12,094 250.000
G- e e R 14.513 300.000
S A 120,937 2,500,000
TIRUR oy s B b Gy 483.750 10,000,000
IRGQ . o e 774,000 16,000,000
0D (Y 1,077,553 22,275,000
17 1 AR S SR 870,750 18,000,000
19027 s L 701437 14,500,000
MO0 2 o 592,594 12,250,000
(£ 1 G RO 1 507,938 10,500.000
i 1, S PO PR 381,001 7.876.000
10085 0 e At 270,900 5,600,000
Y007 . L e 152,381 3,150.000
1908 - s, ER 174,150 3,600.000
OO 0 e, 191,565 3,960.000
IRLO" S e 921,091 4,570,362
OLL S0 ., 994,197 4,634 574
19190 e it 968,447 5.549.296
(5 S DO, R 282,838 5.846.780

$152,350,512
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These are the official returns as given by the Geologi-
cal Survey and the Bureau of Mines of Canada and
computed from the returns of the American Mint and
the banks and Government offices in the Yukon, with
reasonable allowance for gold thay could not be ac-
counted for through these channels. Some people are
inclined to add largely to these figures for gold lost
and unaccounted for, but a residence of seven years
among the miners of the Klondike convinces the pres-
ent writer that such enlarged figures are mostly gross
exaggerations and that the official estimates are quite
high enough to account for every ounce of gold that
has come out of the country.

Silver.—The production of silver has been confined,
with the exception of a very small amount taken from
the prospects in the Southern Yukon, to the quantity
=oceurring with the gold and extracted from it when
it is reduced to bullion.

Copper—Copper occurs in the southern portion of
the Yukon territory in a belt extending from near the

—

B yh il
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One of the oldest homes in Dawson, occupied
by J. B. Tyrrell

town of Whitehorse westward to the international
bOl}ndary line. In the vicinity of Whitehorse the ore
1S I the form of sulphides and is found in more or
less extensive contact veins along the contact of lime-
stone and acid intrusives. A large number of claims
have been staked, and from these some ore has been
shipped southward to the smelter on Vancouver island,
but the high cost of transportation and the consequent
excessive cost of labor and supplies has militated very
strongly against the successful operation of these
properties,

Near the international houndary line at the head
waters of the White river and ‘its tributaries native
copper is found in some abundance in the gravel along
the stream, and in time the recovery of this copper
may prove to be a productive and sueeessful mdustl.'yl.

Tin.—As yet tin has not been found in commercia
quantities in the distriet, but rounded par.tlclis of cas-
siterite or tinstone were constantly found in t es u_1t<)31e-
boxes in the Klondike with the gold, and it is possible
that in some places it may be diseovered in paying
quantities. e

: : : v !

Tung'sten:——Scheehte, et ssociated with gold in
was found in some abundance a
the sluice-boxes on Dunean creelf near the head—-v‘_'aters
of the Stewart river, but so far it hqs.not been discov-
ered anywhere in commercial quantities.
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Antimony.—Some veins rich in antimony ore have
been discovered in the mountains on the Wheaton river
southwest of Whitehorse, but up to the present they
have not been worked.

Coal.—In rocks of Lower Cretaceous age, at abm_lt
the same geological horizon as the Kootenae roqks in
which coal is so abundant in the Rocky mountains in
Alberta, coal is found at a number of places in the
Yukon territory, varying in character from anthracite
in the Wheaton district to lignite at many places on
the Lewes and Yukon rivers. In the reports of the
Geological Survey the area known to be pnderlaln by
coal is given at four hundred square miles, and the
estimated quantity available is given as follows:

Tons.
Anthracite . (. 0L SGaR R v bl 32,000,000
Bituminous coal, often making ex-
cellent eoke ... .. 0o nv s 32,000,000 -
Fapmite tpasim ol i s e sy 850,000.000

But further examination will doubtless add largely
to these figures. f .

Some coal from the Tantalus mine on the Tewes river
has been used to supply the steamers on the Yukon
river, and some from the mines on Coal creek, north
of Dawson, is being supplied to the Dawson market,
but the quantity used in the territory is not large.
However, as industries of various kinds inerease in
number, this great reserve of fuel and potential energy
may prove to be one of the greatest natural assets of

the country.
Movement of People into the Yukon Territory petween
2 Years 1897 and 1900 inclusive,

Prepared by Col. A. B. Perry, Supt. RN.-W.M_Police.

Men, Women and Children. Boats, Scows, ete.

1 A A 700 150
Ll AR O 28,000 7,124
o 5,434 880
L PR 8,452 973

dotals.l. - .. 42,586 9,127

HOIST RECORDERS.

Within the past few years recorders for almost every
purpose have come on the market, the latest of which
has been brought to our attention being the Johnson
Hoist Recorder, made at Ishpeming, Mich. This machine
is for use at shaft mines of every description,

These recorders will furnish a complete record of the
movement of the skip for each shift of twelve hours or
less, showing the time taken jn moving same from one
point to another, showing all delays, the length of same
and just where these delays oceurred; also the numher
of loads hoisted from each level and the total amount
hoisted daily. This record will also furnish valyable
evidence in the case of accidents connected with the
skip, delays and mistakes which oceur from time to
time, and which record will eliminate conflicting reports
between men underground and engineer in charge of
hoist, and a record which may be filed and referred to
at any time.

These machines are neatly and substantially con-
structed, case being of metal, nickel plated with sides
and doors of bevel plate glass. They are easily attached
to any type of hoist and will take care of a depth up to
ten thousand feet.

*A legture before a class of mining engineering students in
School of Mines Quarterly, No. 3, 1915,

BASIC PRINCIPLES OF MINING COST*

By James R. Finlay. .

The total cost of operating a mine can be divided into
at least three independent items, namely : (1) labor, (2)
power, (3) supplies. It is important to make this
classification for two reasons: first, because the three
items do not enter in the same proportions into the cost
of operation at all mines; and second, because the vari-
ation in the cost for one item, from place to place, may
not be in the same ratio as for another of the three
items.

In general, the cost of mining in g given locality will
vary with the expense and facilitieg for obtaining labor,
power and supplies. Of all the mining regions in North
America, T believe that the most favorably situated in
found in Western Pennsylvania. - Between Pittsburg
and Lake Erie is a vast fertile country, capable of sup-
porting a large population; food is abundant, climate
excellent, and sociologic conditions are favorable. Hence
labor is cheap and, what is of even greater advantage,
can be carefully selected with a view to fitness, For
power, the immense bituminous coal fields, and the areas
yielding both oil and gas are close at hand. Finally, the
district is surrounded and dotted with great manufae-
turing centres, whence mining supplies are available in
great variety and at small expense of transportation.

When we seek to compare mining costs in gq favorably
situated a district with those prevailing in another part
of the country, for example, Alaska, or the desert parts
of Nevada, strict allowance must he made for the chang-
ed environment. Tn both the localities just mentioned,
and in many others as well, lahor must be imported, and
it is not so easy to exercise diserimination in its selec-
tion. Furthermore, in a remote locality, food is often
poor and usually expensive, and many of the ordinary
comforts of eivilized life. sometimes even the decencies,
are wanting. These hardships must naturally be com-
pensated, in the form of higher wages. The cost of
Power is likewise generally higher, because of the ex.
pense for transportation of fuel TIn some favored lo-
calities, the supply of wood may suffice for a while, and
in others hydro-electric power may be available. but the
great majority of mines rely upon coal, and in many
cases it will be found that the cost of transport exceeds
that of mining the coal. Thus, eoal which sells at Pitts-
burg for, say, $1 per ton will cost $2.50 in the Lake Su-
perior distriet, $4.50 in the Rocky mountains, and as
much as $7 or above in more remote districts. The same
holds true of supplies, to the original price of which
must be added cost of transportation by boat, rail,
wagon or mule-back. Since steel and dynamite, the two
most used materials, are relatively high priced, the add-
ed cost due to transportation is Proportionately less than
in the case of coal.

As a concrete example of the preceding remarks, let
us compare a mine in southeast Missouri. with one in
Nevada, in both of which distriets T have recently heen
so fortunate as to gain first-hand experience; in hoth
cases we shall estimate that the output is at the rate of
4 tons per man per day. In southeast Missouri, labor
(at $2.60 per day) costs 65c¢. per ton of ore mined and
milled; power (coal selling at $2.25 per ton) costs 25e¢.
per ton of ore; and supplies cost 15¢. per ton of ore;
total $1.05 per ton. Profit on this ore would then he
about $1 per ton, out of which to deduet various general
and interest charges. At a mine of the same character
in Nevada labor (at $4.00 per day) would cost $1.00;
power (eoal at $6.75 per ton), 75¢. ; supplies (estimated
at 20 per cent. higher than in Missouri) 18e.; total $1.93

the Columbia School of Mines, May 4, 1915, and publighed in
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per ton of ore, or $0.88 more than in Missouri. If the
ore had the same market value, the profit would be only
$0.12 as against $1.00, and this difference would very
probably be the deciding factor in determining whether
or not to begin operations in the more remote district.
In short, the extreme variability of operating conditions
at different mines, and in different distriets, must never
be overlooked.

It has been said that mining engineers do not know
how to figure costs, as a contractor would figure them.
This is not exactly true, because all successful engineers
really do know how to do it, and t}le wider their knowl-
edge of operating factors, the less }1able they are to make
mistakes. As a rule, careless Or ignorant computations
result in underestimates. An excellent practice is for
an engineer to put himself in the position of a con-
tractor, personally responsible f9r a loss; cost estimates
then cease to be academic questions.
~ The most fertile source of mistake in cost estimates
is to assume that the data relating to a short period,
possibly during a stage of most advantageous operation,
are a true average over the whole life of an undertaking,
1t should be remembered that the cost of an enterprise
includes everything that has to be done from start to
finish. To illustrate, suppose a sh‘c%ft has to be sunk in
New York City. If a practical miner were asked how
much it would cost, he would first Inquire how hard
the rock is, and would then figure the cost merely as a
job of rock breaking, at so many feet per shift. A eon-
tractor, on the other hand, would include in his esti-
mate the necessity for installing hoists, compressors,
shops and headgear, entailing maintenance, deprecia-
tion and interest on the cost of equipment during the
whole period of operation.

In comparing one mine with another, the physical
characters of the ore deposits are no less important than
their geographical situations; a feature of the problem
which is sometimes carelessly overlooked by those who
ought to know better, and often purposely disguised by
those who have some nefarious PUTpose 1n view. How

often have we heard promoters calmly assert that a gold-
tor example, could be mined

at the same cost per ton as at the Homestake or the

Alaska Treadwell ? : .
The importance of careful ¢omparison of geologic
conditions was forcibly jmpressed upon me about three
years ago when I had oceasion t0 examine a silyer mine
in New Mexico, at which the cost of mining and mxlllng
was $8 per ton, The mine Was controlled by residents

of the Lake Superior district, Who, reasoning from their
immediate experience, thought that the cost ought to be
wished to be informed why

r to $3 per ton, and 2

n?)(‘?ce’i‘ihe rtisgflrismtl},x:tna silver lode in New Mexico
is not like a bed of copper rock or a basin of hematite
in the Lake Superior region, and cal_m&)t be mined in
the same way. Actually, the Camp Bird mine, of Colo.
rado, offers a much clearer analogy, in width of vein,
character of mineralization, and occurrence of ore shoots,
the latter constituting only 25 to 30, per cent. of the
whole vein and necessitating a relatively great amount
of exploration and development. The cost at Camp
Bird is from $7 to $8 per ton. My Lake Superior friends
failed to be impressed by my reasoning, and proceed-
ed to capitalize and equip their mine on the assumption
of $3 costs; they are now sorry they did so.

While a careless reasoning from analogy may lead to
disastrous failure, as in the case just no.ted, on ?he other
hand, if geologic conditions and working environment
at a new locality be reasonably similar to those at an
older and established mine, this fact offers a quick and
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serviceable means of estimating the probable working
cost at the mine al?out to be developed. In faet, a simple
comparison, provided that all conditions are eclosely
parallel, or provided that allowance is made for diver-
gent conditions, 18 much more useful, and accurate,
than any amount of independent figuring.

Hamilton Smith’s Rule.—In this connection, it is
often possible to make use of certain formulas and
standards of comparison which are not so well known
as they deserve to be. Hamilton Smith, a distinguished
engineer about 30 years ago, suggested the advantage of
comparing mines on the basis of yield per unit of stop-
ing area, and gave as his opinion that, with gold ore of
good quality, no mine would be profitable which yielded
less than $3 per square foot of stoping area, equivalent
to $130,000 per acre. Applying this formula recently
to a fairly profitable gold mine in Nevada, having a vein
1 ft. thick, of ore averaging $40 per ton, I was interested
to observe, allowing 13 cu. ft. per ton, that the yield of
that mine was almost exactly $3 per sq. ft. of stoping
area. Actual stoping width was about 4 ft. and profits
were about 20 per cent. of the gross yield.

Smith’s factor is important to bear in mind, regard-
less of other estimates of cost obtained hy calculation,
comparison, or otherwise, especially for checking over-
estimates of net profits. A mine alleged to yield net
profits of 75 per cent. of the gross output should be ap-
proached cautiously, because such mines are very rare.
The Goldfield Consolidated, for example, for consider-
able periods yields at the rate of $20 per square ft. of the
whole area of vein explored, not merely shoot or stoped
area; yet the net profits of this mine for the past five
years have averaged only 58 per cent. of the gross yield,
under particularly competent management.

Cost Per Ton.—Some people are inclined to attach
too much importance to ‘‘cost per ton,”’ as though this
unit possessed some sacred functions. It may often hap-
pen that some other unit, as Smith’s vield per unit of
stoping area, is more serviceable and relevant. Cost
per ton is merely the value of the work that has been

done on that ton, and may bear a very indefinite rela-

fion to the profitableness of the operation. As an ex-
treme case, 1 ton of gold, worth $600,000, might be
mined for $450,000, or 75 per cent. of its value, yield-
ng a profit of $150,000. A ton of silver, worth $15,000,
Is mined at Cobalt for $6,000, or at $600 per ton of ore,
assuming it to contain 10 per cent. silver; yet, rightly
considered, this should not be called expensive mining.
At Grass Valley, Cal, it costs about $5 to mine and
mill 1 ton of ore; at the Michigan copper mines it costs
only $1.25; yet applying Smith’s unit, we find that the
cost per acre of stoping area is nearly alike in these two
places, namely $100,000 at Grass Valley and $70,000 to
$120,000 in the copper country. In southeast Missouri,
the cost is almost exactly $100,000 per acre f9r mining
and milling,. We thus see that the really important
factor is not how many tons are mined, but how much
area must be excavated. P
Finally, before making comparisons of. cost, it is 11.1113.
portant to note the relative difficulties arising from &h -
ferent positions of an orebody; it makes a great differ-
ence whether a deposit is horizontal, yertlcal or inclined.
A horizontal deposit is always the pheapest to mine be-
cause when the shaft is sunk there is only one level, one
shaft, one pump station. A vertical depoilt requires
many levels, each exploited separately, each requiring
a shaft station, and sometimes an independent pump
station. Inelined deposits, if not steep enough for brok-
en ore to slide, involve all the disadvantages of a vertical
vein, with the added expense of handling ore in stopes.
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ELECTRO-PLATING WITH COBALT"

By H. T. Kalmus, C. H. Harper and W. L. Savell.

Results obtained in electroplating with cobalt solu-
tions prepared at the laboratory at Queen’s University
were thought by the authors to be so unusual and of
sufficient importance to warrant verification and
further development under standard commercial con-
ditions. We therefore, arranged with the Russell
Motor Car Co., of Toronto, Ontario, and particu-
larly with Mr. W. 8. Barrows, foreman electroplater,
with the same company, to have a plating tank oper-
ated under standard commercial conditions at their

lant.

5 Salts identical with those used in this laboratory
were sent by the authors to Mr. Barrows, with instruc-
tions for making up two solutions, identical with those
used by us.

Mr. Barrows has had some twenty years of experi-
ence with all sorts of electro-plating work, to which
he has particularly devoted himself. He has consider-
ed these two solutions entirely from the point of view
of ecommercial practicability and valye,

The authors take great pleasure in expressing their
thanks to the Russell Motor Car Company, and to
Mr. W. S. Barrows, for their collaboration, and par-
ticularly to Mr. Barrows for the careful, vigorous and
painstaking manner in wh}ch he has subjected the solu-
tions and plates to the various tests that were required,
to establish their commercial importance and value.

Cobalt anodes were cast at this laboratory of the size
required by Mr. Barrows for his tank, and gent him for
use in these experiments. They analysed as follows:

R B G W e St 98.75
N el T S A e R P none
I T WS KL 1.35
BRI it O ST none
Rl oo e A T S SURRES 0.0067
B L e o e A R 0.052
R A S RSB T8 L 0.061

The anodes used in a bath had a surface of approxi-
mately 1 square foot area. ;

Mr. Barrows, in collaboration with the authors,
tested solution I B (cobalt ammonium gylphate) for
plating purposes, during the months of August
and September, 1914. The plating wag aceom-
plished under standard commercial conditions on
copper, brass, iron, steel, tin, _German silver, lead and
Britannia metal. Various articles, such ag brass cast-
ings, sheet brass, steel stampings, skates, automobile
hubs, ete., ete., articles of very different shapes and
sizes, were plated under exactly the same general con-
ditions as for nickel plating practice at the Russell
Motor Car. Co. ; !

The tests were made in a still solution, that is with-
out agitation of any kind, and the resulting plates
were subjected to the most severe practical tests. This
work was regarded by Mr. Barrows purely from the
commercial viewpoint, and with this in mind, he par-
ticularly tested and studied the following points—the
color of plate, the uniformity and freedom from defects
of the plates, the allowable speed of plating without
pitting or burning, or the maximum allowable current
density, the solubility of the anodes, the required volt-
age, the ‘““throwing’’ properties of the bath, that is,
its ability to cover the deeper parts of the object in a
satisfactory manner, the solubility of the salts, the

*Extracts from a report by H. T. Kalmus, O. H. Hanper and W.

hardness of the plates, the ease of ‘‘coloring’’ the plate
on a buff, the efficiency of the plating solution, the time
required for ageing of the bath, the adhesiveness of
the plate to the cathode under bhending and hammer-
ing tests, the general cleanliness of the bath, the corro-
sion of the plate, besides many other special features.

In a letter to one of the authors, dated November
2nd, 1914, Mr. Barrows gives a very complete report
of his commercial tests of solution I B. This letter
follows in full as received, and serves admirably to
cover this portion of the work.

628 Dovercourt Rd., Toronto, Nov. 2nd, 1914.

Dr. Herbert T. Kalmus,
Queen’s University, Kingston, Ont.

Dear Sir—After preparing a cobalt plating solution
aceording to your formula for bath I B, and having used
this bath daily during the past eight weeks, plating a
great variety of copper, brass, iron, steel, tin, German
silver, lead and Britannia metal articles of different
shapes and sizes under exactly the same conditions as
met with in general nickel plating at the factory of
the Russell Motor Car ‘Co., West Toronto, and after
regarding the characteristics of this particular solu-
tion absolutely from a commercial viewpoint, I can
heartily confirm any statement you have made to me
regarding this remarkable solution. This bath was
equipped with cobalt anodes, 98.75 per cent. cobalt,
which were sent to me from your laboratory.

The runs made have varied from five minutes to 24
hours, and in each case the bath has proved wonder-
fully efficient.

The cobalt plates obtained were smooth, white and
fine grained, very adherent and uniform. In fact the
surfaces of these deposits after several hours’ run were
S0 very smooth and uniform, that a 4-inch cotton bhuff
colored them to a mirror finish quite easily. We use
14-inch and 16-inch buffs to color 3-hour deposits of
nickel.

To test the hardness of the cobalt as compared with
nickel, with reference to either buffing or polishing
with emery, we plated strips of brass, one-half the
surface with cobalt and one-half with nickel, always
giving the nickeled portion the thickest plate. Then
buffing or polishing across the two deposits we found
invariably that the nickel was removed from the brass
before the cobalt, and in some cases in one-half the
time.

Though so hard and firm, these plates color beauti-
fully with little effort, and require the use of much
less buffing composition than comparatively thin plates
of nickel. Automobile parts of irregular shape were
plated from 10 to 20 minutes, and finished on a 6-inch
buff operated at 3,000 r.p.m. without the slightest evi-
dence of a defect in the plating. To accomplish this
with our fastest nickel baths would require at least 60
minutes of plating.

As a protective coating for iron or steel surfaces I
am convineed that a comparatively thin plate of cobalt
will prove equally as effective as a thick plate of nickel
from an ordinary double sulphate nickel bath, and the
time and power required for the production of such
plates is decidedly in favor of the cobalt.

The deposits are also very adherent, no difficulty
having been experienced in this respect, although tests

L. Savell, on researches conducted at Queen’s University, King-

ston, for the Mines Branch of the Depantment of Mines, Ottawa.
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were made repeatedly by bending, hammering and bur-
nishing.

One of the weak points of several so-called rapid nickel
plating solutions which we have tried commercially, is
their poor ‘‘throwing’’ powers, i.e., they do not.(}e-
posit the nickel readily in the indentations or cavities
of the cathode. The cobalt solution I B meets this
requirement in a most efficient manner, jche deposits
on the distant portions of the cathode withstand the
tests imposed in every case.

Another most important feature of this solution,
which should commend itself to every practical plater
and manufacturer of plated wares, 1s thg, extremely
high current density at which this solution may be
employed without danger of pitting the plated surface.
I have plated with this cobalt solution I B satisfactorily
and under commercial conditions, at a current density
of 42 amperes per square foot. This is four and one-
fifth times the speed of our fastest commercial nickel
solutions.

As a further test we plated steel tubes‘of 1-inch diam-
eter for two hours, with a current density of 27 amps.
per square foot, and then drew the tubes (_10wn to 54-
inch  diameter without injuring the deposit. Though

extremely hard, the ductility of the deposited metal

proved remarkable. :

All of our tests have been made in a still solution,
without agitation of any kind, and the plates were
subjected to the most severe treatment considered
practical for high grade metallic coatings on the vari-
ous metals heretofore mentioned.

We are also of the opinion that the anof_ies in the
cobalt bath T B will remain free from coatings, such
as characterize average anodes used in nickel baths,
and that the cost of maintenance Will be practically
nothing compared to double sulphate nickel solutions,

I can assure you that my experience thus far with
these cobalt /solutions has been intensely interesting,
and I sincerely believe that their use commercially
would revolutionize the art of electroplating such wares
as are now nickel plated.

The simplicity of its comp
qualities, the remarkable spee
with the several points ment10
appeal to the commercial requi®
sive age. I remain,

osition, its self-sustaining
d of deposition, together
ned previously, should
ements of this progres-

Very truly yours,

(Sgd.) WALTER S. BARROWS,
Foreman Electroplater,
Raussell Motor Car Co.,
West Toronto, Ont.

he tests on solution T B by
Mr. Barrows, salts identical with those used by the
authors were sent to him, with instruetions for pre-
paring solution X111 B (cobalt sulphate, salt and borie
acid).,

The anodes used were identical with those used for
solution I B.

Tests were made of this solution in the manner and
from the same point of view as those for solution I B.

In a letter to one of the authors, dated December 1st,
1914, Mr. Barrows gives a complete report of his com-
mercial tests of solution XTIT B. This letter follows
I full, ag received:

After the completion of t

628 Dovercourt Rd., Toronto, Deec. 1st, 1914.
Dr. Herbert T. Kalmus, :
Queen’s University, Kingston, Ont.

Dear Sir—After thoroughly testing cobalt plating
bath XIII B, made according to your formula, I take
pleasure in submitting the following report:

I found the bath very simple to prepare and at once
began to operate the solution with high current densi-
ties. The results obtained were exceedingly gratifying.
Evidently bath XIII B will require no prolonged age-
ing treatment, as splendid, white, hard, perfect de-
posits were obtained with extremely high current den-
sities within three hours after bath was prepared.

The experiments have been varied and the tests of
plates severe and deliberate, the results have invari-
ably been such as to cause me to regard cobalt bath
XIII B the greatest achievement in modern electro-
plating improvements.

The operation of the bath is positively fascinating,
the limit of speed for commercial plating is astonish-
ing, while the excellence of the plates produced is
superior to those of nickel for many reasons.

The efficiency of the freshly prepared solution, to-
gether with the self-sustaining qualities of the bath
are without a parallel in any plating solution of any
kind I have ever used.

Thin embossed brass stampings were plated in bath
XIII B for only one minute, then given to a huffer who
did not know the bath existed and who was accus-
tomed to buffing 174-hour nickel deposits on these
same stampings. This man buffed the cobalt plates
upon & 10-inch cotton buff wheel revolving at 3,000
r.pm. The finish was perfect with no edges exposed.
These stampings have been plated in two dozen lots
for one minute and from a total of 500 stampings we
have found hut three stampings imperfect after buff-
ing. Each stamping is formed to a spiral after finish-
ing Without injury to the deposit. Grey iron castings
with raised designs upon the surface were plated one
minute in cobalt bath XIIT B, then burnished with
31(30}11'51) of %-inch steel balls for %4 hour without the
i) ghtest mmjury to t}}e cgbalt coating, as was proven

Y a 36-hour immersion in 15 oz. of water acidulated
with 1 0z. of sulphuric acid.

. While attempting to reach the limit of current densi-
ties which would be practical with this bath XIII B,
I have plated brass automobile trimmings with a cur-
rent density of 244 amperes per square foot. These
Pleces were plated in lots of 6, and a total of 100 were
plated, buffed and ready for stock in 1 hour’s time.
No unusual preparation was made for the run and the
work was performed by one man. Size of piece plated
114 x 5 inches. ;

Automobile hub caps were plated three minutes in
cobalt bath XTIT B and buffed to a beautifal lustre of
deep rich bluish tone by use of a 7-inch cotton buff
revolving at 1,200 r.pm. The deposits were ample for
severe treatment usually received by such artieles.
Comparative tests of these deposits were made as fol-|
lows. Same style castings plated in double sulphate
nickel solution one hour were suspended as anodes in
a solution of equal parts muriatic acid and water,
sheet lead cathodes were used and a current of 200
amperes at 10 volts passed through the bath. The

nickel was removed from

the castings in 30 seconds,
while 45 seconds time was required to remove the
cobalt plates.

The above mentioned platin

g tests were made with
«till solution, no form of agitation be

ing employed. By
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aid of mechanical agitators these current densities
could be greatly exceeded with highly satisfactory re-
sults.

These cobalt plates were very hard, white and adher-
ent and colored easily with slight effort.

Several plates were produced upon sharp steel sur-
gical instruments, these instruments finished perfectly
and owing to the hardness of the cobalt plate only a
thin deposit was required to equal the best nickel de-
posits which we received as samples. Cobalt deposits
should prove especially valuable for electroplating sur-
gical instruments for this reason, nonadherent thick
deposits being very dangerous for this class of work.

Owing to the unusual mild weather in this locality
during the past month, I have not concluded test with
cobalt plates on highly tempered nickel steel skate
blades, but judging from appearances and various
severe indoor tests we do not hesitate to report success
in. this direction.
XIII B resists ecorrosion equally as long as a one-hour
nickel deposit, the finish is even superior to nickel,
while every test employed during the process of manu-
facturing the nickel plated article has proven equally
ineffective with cobalt plates, therefore hy reason of
the effectiveness of thin cobalt deposits we believe
cobalt plates should prove wonderfully efficient on
skates, or any keen edged tool requiring a protective
metallic coating.

The runs made with bath XIII B have varied from
one minute to 1514 hours, and in each case the results
were remarkable. Electrotypes were reproduced 1-16
inch thick. Electro dies were faced with cobalt 4
inch thick, the electrotypes bgmg graphite covered wax
and lead moulds, while the dies were made on oxidized
silver faced Britannia metal.

The deposits from cobalt bath XIIT B were very
adherent and pliable; by proper regulation of the cur-
rent beautiful white, hard, tough plates may be pro-
duced quickly on any conduecting surface,

The “‘throwing’’ powers of cobalt bath XTIT B make
possible its employment for plating deeply indented or
grooved articles such as reflectors, channel bars or ar-
ticles with projeecting portions.

We also obtained the best plates with extremely high
current densities, although plates finished with 75 am-
peres per square foot were of g0od color and easily
buffed. The production of excellent plates with a cur-
rent density of 150 amperes proved particularly easy
and densities in this neighborhood were employed for
the greater portion of our tests.

Cobalt bath XIII B will produce excellent hard,
white, tough plates absolutely free from pits or blem-
ish at a current density of 150 amperes per square foot
and under ordinary commercial eondltxo.ns. This is 15
times the speed of our fastest commercial njckel solu-
‘tion.

Furthermore, the anode tops and hooks remain free
from creeping salts. The solution retains its original
clean appearance and the anodes dissolve satisfactorily,
no slime or coating formed, brushing or cleaning
anodes therefore will be unnecessary. The anodes used
with this bath were 98.75 per eent. cobalt which were
sent me from your laboratory. The bath at the com-
mencement of our tests was strongly acid to litmus,
and has remained unchanged throughout our experi-
ments. The specifie gravity of the solution when fresh.
ly prepared was 1.24 and is the same to-day.

The rich deep bluish white tone of the cobalt plates
upon polished brass surfaces is partieularly note-

A three-minute deposit from bath .

worthy, this feature should assist greatly in making
cobalt deposits very popular for brass fixtures, trim-
mings and plumbers’ supplies.

My experience with cobalt bath XIII B is by no
means at an end. I intend to continue its use until
present supplies are exhausted and then equip a larger
bath if supplies are obtainable. As a commercial pro-
position T am satisfied it is wonderfully efficient and
economical.

Taking into account the difference in cost of cobalt
as compared with nickel, I am satisfied the metal costs
for plating a given quantity of work with cobalt would
be considerably less than for nickel plating a like
quantity.

Furthermore the use of cobalt bath XTII B equipped
with automatic apparatus for conveying parts through
the bath would reduce the labor cost 75 per cent., such
apparatus would be practical for a greater variety of
wares than is now the case with nickel.

We cannot speak too highly of cobalt bath XIII B,
and confidently believe its future history will surpass
the history of any electroplating:bath now in general
use.

In conclusion, please accept my warmest congratu-
lations upon your successes with cobalt solutions, and
heartily appreciating the opportunity of testing these
solutions, I desire to sincerely thank you, kind sir, for
the benefits derived therefrom.

Very truly yours,
(Sgd.) WALTER S. BARROWS.

General Conclusions from Commercial tests on Cobalt
Plating Solutions.

" Several cobalt solutions have been found to be suit-
able for electroplating with cobalt under the condi-
tions of commercial practice. Best among these are
the following:
Solution T B:

Cobalt-ammonium-sulphate, C0SO,.(NH,),S0,.6H,0,
200 grams to the litre of water, which is the equivalent
of 145 grams of anhydrous cobalt-ammonium-sulphate,
C0S0,.(NH,),S0,, to the litre of water. Sp. gr.=1.053
at 15 degrees C.

Solution XIIT B.

Cobalt sulphate CoSO,... 312 grams

Sodium chloride NaCl.... 19.6
Bobio 801055 1200 Dres e nearly to saturation
WAt e Rl e e 1,000 c.e.

Sp. Gr.=1.25 at 15 degrees C.

Cobalt plates from these solutions, on brass, iron,
steel, copper, tin, German silver, lead and Britannia
metal articles, of different shapes and sizes, deposited
under conditions identical with those met with in gen-
eral nickel plating practice, are firm, adherent, hard
and uniform. They may readily be buffed to a satis-
factorily finished surface, having a heautiful lustre,
which, although brilliantly white, possesses a slightly
bluish cast.

The electrical conductivity of these solutions is con-
siderably higher than that of the standard commercial
nickel solutions, so that other things being equal, they
may be operated at a lower voltage for a given speed
of plating.

Solution I B is capable of cobalt plating on the vari-
ous sizes and shapes of objects met with in commereial
practice at a speed at least four times that of the fastest
satisfactory nickel solutions.
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Solution XIIT B is capable of cobalt plating on the
various sizes and shapes of objects met with in com-
mercial practice at a speed at least fifteen times as
great as that of the fastest satisfactory nickel solu-
tions. 3

Plates from both of these solutions on various stock
pieces, satisfactorily withstood the various bending,
hammering and burnishing tests to which commercial
nickel work is ordinarily submitted.

These two very rapid cobalt solutions are remarkable
for their satisfactory throwing power. ‘That is, they
readily and satisfactorily deposit the cobalt in the in-
dentations of the work. .

These two rapid solutions operate at these  high
speeds in a perfectly still solution without agitation of
any kind. ’

These solutions are both cleaner, that is free from
creeping salts and precipitated matter, than the stand-
ard commerecial nickel baths. : )

The cobalt deposited at this rapid speed is very
much harder than the nickel deposited in any com-
mercial nickel bath. Consequently a lesser welght_of
this hard cobalt deposit will offer the same protectlye
coat as a greater weight of the sof_ter nickel deposit.
Considering solution XIII B, operating at 150 amperes
per square foot, on automobile parts, brass stampings,
ete., ete., a sufficient weight of cobalt to stand the usual
commercial tests, ineluding buffing and finishing, is
deposited in one minute. With the best nickel baths,
it takes one hour, at about 10'vampeI‘eS p?r square foot,
to deposit a plate equally satisfactory. Therefore, the
actual weight of metal on the cobalt plate must bhe
approximately one-quarter that of the nickel.

For many purposes, under the condition of these
rapid plating solutions, one-fourth the weight of co-
balt, as compared with nickel, 18 requlrpd to do the
same protective work. Consequently, if nickel is worth
50¢ a lb., in the anode form, cobalt could be worth
nearly $2 a lb., in the same form, to bhe on jchve same
basis, weight for weight of mgtal. In addition there
are other advantages of cobalt in saving of labor, time,
overhead, ete. ;

With cobalt a smaller plating room would handle a
given amount of work per day than with nickel,

With these very rapid plating solutions, by the use
of mechanical devices to handle the work, the time
required for plating, as well as the labor costs may be
tremendously reduced. Solution 1B, and partlc_ularly
solution XIII B, are so rapid as to be revolutionary
in this respect. . g

‘Obviously the cost of supphes..repa_ll‘s, ete., .would
be less with cobalt plating than, with 1_nckel plating, as
the size of the plant for a required amount of work is

less. ;

The voltage required for extremely raPNli cobalt plat.
ing is greater than that for most nlcl'iel plating bath§;
it is not so great but that the machmeshat present in
use may in general be operated. For the same speed
- of plating, the cobalt solution requires much the lower
voltage. :
For.a given amount of work the power consumption
for this rapid cobalt work is less than that for nickel.

This is obvious, because the total amount of metal de-

posited in the case of cobalt is very muwh less, whereas

the voltage at which it is deposited 18 not correspond-
ingly greater. _

Ornamental work on brass, copper, tin, or German
silver would require only a one-mmu.te QEPOSIt. Even
wares exposed to severe atmospheric influences, or
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frietion, could be admirably coated with cobalt in solu-
tion XIII B in fifteen minutes, The tremendous possi-
bilities of this solution are not to be completely realized
unless mechanical devices are applied to reduce hand
labor to a considerable extent.

Thick deposits from these solutions are vastly
superior to any that we have seen produced from nickel
solutions. The tendency to distort thin cathodes is
less pronounced, while electrotypes and electrodies
have been given a superior thick deposit in a most
satisfactory manner. The lines were hard, sharp and
tough and the surface smooth. Nickel does not equal
cobalt for excellence of massive plates. :

Many of these tests were passed upon by uninterest-
ed skilled mechanics at the plant of the Russell Motor
Car Co., who invariably reported in favor of cobalt
as above.

Both solutions I B and XIII B are substantially self-
sustaining, once they are put into operating condition,
and the amount of ageing required to do this is very
much less for them than that for the present commer-
cial nickel baths, ;

ALUMINUM.

The Aluminum Co. of America controls production
of aluminum in Canada and the United States with prac-
tieally no opposition.

The $20,000,000 capital stock is understood to be held
by a very few persons, the predominating interest being

* the Mellon family of Pittsburgh. The company makes

no statement of earnings, nor will it give a record of
its dividend payments. - The latest available financial
statement showed that an undivided surplus of $6,400,-
000 existed on January 1st, 1908, which compared with
$3,300,000 in August, 1906.

There have been bids of $320 a share without bringing
out any stock, against a nominal quotation of $250 a
few weeks ago. What gave promise of furnishing com-
petition to the Aluminum Co. of America was the activ-
ity of the Southern Aluminum Co. backed by French
capital prior to the outbreak of the European war. Its
construction programme has been greatly curtailed and
production has yet to start.

CONIAGAS.

The directors of Coniagas mines have decided not to
pay the dividend that is usually paid on November 1st.
The reason officially given for this step is that as the
result of prices that have ruled for bar silver, there has
been little inducement to operate freely. The company
has limited its output accordingly.

While the official statement of ore reserves and de-
velopments will not be made known for a month yet,
when the annual meeting takes place, reserves have not
been diminished. Up to October 31st, 1914, the com-
pany paid $7,240,000 in dividends on a capital of $4.-
000,000. This year to date it has paid 15 per cent., or
600,000, During 1913 41 per cent. was p'ald and 35 per
cent. in 1914.

THETFORD. :
Quebee, Oct. 21.—The striking miners at Thetford all
returned to work this morning, following an agreement
reached yesterday afternoon. The men have gained their
po;ll‘llfé labor trouble has not yet been settlec} at Robert-
son, where the men are still out, but definite arrange-
ments are secheduled to be signed to-day.
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THE BEAVER LAKE DISTRICT, SASKATCHEWAN AND
MANITOBA*

By Wm. MeclInnes.

During the summer of 1906 the writer descended Nel-
son river to Split lake and made an examination of the
region lying between that lake and the Pas, on the
Saskatchewan. During the course of the exploration
Burntwood, File and Grass rivers were examined, also
the lakes lying north of the Pas. In 1907, Carrot river
was surveyed, and the northern and eastern slopes of
the Paskwia hills were examined. In 1908, a survey
was made of Southern Indian lake, which occupies a
large basin in the Churchill valley in latitude 58 de-
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The southern part of the area mapped may now be
reached by the Prinece Albert hranch of the Canadian
Northern railway, and by a branch constructed from the
main line to the Pas on Saskatchewan river. (Motor
boats ply between the Pas and Cumberland Ho and the
northern end of Namin lake, from whence there is a
wagon road to Beaver lake.)

The proposed Hudson Bay railway when built will
make the northern part more accessible, but the greater
part of that area will, even after the building of the
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Map showing location of pe,ver lake, near Saskatchewan-Manitoba boundary,

rees. and the Churchill river was eXamined hetween
tghat iake and Lac LaRonge. In 1909, Wapawekka lake
was surveyed and a large part of La LaRonge, an ex-
amination was also made of Neweiben lake anq part of
Churchill river above the mouth of Rapid riyer. In
1910, Deschambault lake and river and Grassherry river
were surveyed, and an examination was made of Amisk
or Beaver lake and of Candle river and the western part
of Cumberland lake.

The remaining portions of the region covered by map
sheet 38A, compiled by the writer, have been examined
more or less closely by many different explorers, includ-
ing Bell, Cochrane, MeConnell, Tyrrell, Low and Dowl-
ing, all of the Geological Survey.

railway, be reached only by means of canoes and York
hoats or other craft suitable for navigating swift rivers,
where numerous falls and rapids necessitate many por-
tages.

gExcept a small part of the southwest which lies in the
half wooded country, the region under consideration is
too densely forested to be easily accessible by cart or
pack train. The rivers and lakes form the highways
of travel during the season of navigation which, over
most of the district, extends from early in May to late
in October. Owing to the steep gradients, rapids, and
falls of most of the rivers, and to the necessity, on many
of the routes, of crossing by portages from one water-
shed to another, boats must be used that are convenient-

*Extracts from Memoir No. 30, Geological Survey of Canada, “The Basins of Nelson and Ohurchill Rivers.” By Wm., Mc-

Innes, 1913, The district is now being surveyed by Mr.

E. 1. Bruce, of the Geological Survey.

Mr. Bruce's preliminary re-

port was published In the August 1st, 1914, issue of the Canadian Mining Journal
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ly carried or dragged overland. For light travel, the
bark canoe of the Indian, or its’ improved form, the
cedar, basswood, or canvas-covered canoe _of th(_e white
man, is best suited, since it is manageable in rapids and
is easily carried on men’s shoulders. For heavy trans
port the more strongly built and larger boat, known as
the York boat, used generally by the fur brigades, is
well adapted. It is propelled by sweeps or by sails on
smooth water, and is poled or towed with a tracking
line up the swift currents of the rivers. Where portages
must be made the boat is dragged overland with the help
of skids and rollers. /

In the winter season snowshoes and dog-trains offer
a means of travel, ‘that though somewhat laborious, is
fairly expeditious. ; : ;

Saskatchewan River.—The river is navigable, except
during periods of low water, by shallow draught, high
power river steamers, from the head of the Grand rapids,
at its mouth, to Prince Albert and beyond. Rapid ecur-
rent, tortuous channels between is'lands, and shifting
sandbars make the services of a skilled pilot necessary
for safe travel in the present unimproved state of the
channel. Improvements, that are now under contempla_
tion by the government, will remove many of the diffi-
culties of navigation and make the river a fairly good
water route. ;

The trip downstream on the river by small boat or
canoe is an easy and delightful one. The continuously
rapid current makes the labor of paddling light, and
* all the rapids may be run with ease except Grand rapids,
just above Lake Winnipeg, which 18 passed by means
of a tramway 314 miles long, or by running part of the
way and making a portage 87 chains long. The ascent
of the river, on the other hand, is most laborious; the
eurrent is too strong for paddling and the water is too
deep generally for poling; tracking must be resorted to
for almost the whole distance between the Pas and Prince
Albert. For tracking, which is the method used in
ascending all swift flowing rivers 1n the northland, a
long, light tow-rope is used; it 13 manned by part of
the crew, one remaining aboard to guide the bogxt; the
trackers trudging along the rough shore and climbing
many obstacles, tow the boat upstream at the rate of a
fast walk. ; : A

A very large part of the ared under consideration is
underlain by a complex of old Pre-Cambrian rocks, most
of which have the lithological characters and associa-
tions of the Laurentian which covers so large a portion
of northern Canada. Included in the Pre.Cambrian
complex, however, are rocks which from- thelr_ !ithOlOgl-
cal character and general aspect 'and composition seem
to correspond to the Grenville series of eastern (Canada;
others which correspond in like manner with the Kee-
watin of the east, and others, involved With the Kee.
watin in the general folding, which seem to be lower or
middle Huronian.

No part of the region has been closely Prospected, and
most of it has not yet been even visited by the prospec-
tor. ‘There are various belts of Keewatin and Huroqlap
rocks, which from the experience gained in areas of simi-
lar rocks elsewhere in Canada, for example in the Cobalt
and Porcupine areas, in the ’I‘hur.ld.er Bay and Rainy
River distriets, and in other localities, must be looked
upon as affording promising fields for the search for
valuable minerals. In the newer rpckS, the oil-shales of
the Pasquia hills are of some promise. and the discovery
of the oceurrence of coal, north of Prince Albert, may
be followed by the finding of seams of commereial
importance.
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Keewatin Rocks.—Many small areas of rock that,
from their lithological character and relationship to the
granite gneisses, are considered to be referable to the
Keewatin, occur throughout the area mapped. A num-
ber of these areas are situated at the southern edge of
the Pre-Cambrian area where it is overlapped by Palwe-
ozoic sediments. They are roughly triangular in shape,
the base of the triangle being formed by the edge of
the overlying sediments and the apex by the tapering
end of the belt-which fades into the gneisses. The shapes
of the areas are such as to make it seem probable that

‘they are tongues extending northward from larger areas

or perhaps from a continuous area of these rocks, con-
cealed beneath the flat-lying sediments and protected
by them, from the denudation that, during much of the
time that has elapsed since their deposition, was active
in the northern area. i

Enumerated in order of thel_r occurrence, from west
to east, the areas that are considered to be referable to
the Keewatin are: A narrow belt, extending easterly
from the south shore of Wapawekka lake; an area 50
miles wide which appears from beneath the limestone
cover at Beaver, Athapapuskow and Cranberry lakes;
similar areas at Reed and Wekusko lakes; one crossing
Grass river below Wekusko lake; a small area at Pipe
lake, Burntwood river; an area of very irregular outline
at Cross lake on Nelson river, which is probably continu-
ous With a more extensive belt crossing Oxford and
Knee lakes; and, in the southeast corner of the district
mapped, a number of small tracts:about Gods lake and
Tsland lake and a long, narrow belt, which has been
traced for upwards of 100 miles along the upper courses
of Severn river.

The belt on Wapawekka lake is a little less than four
miles wide and trends east and west. To the south it
is overlapped, in its western part, by the flat-lying sand-
stones of the Cretaceous, and in its eastern part is eut
off by a bright red intrusive rock, which has the compo-
sition of a quartz-diorite, the bulk of the rock being
composed of plagioclase feldspar, quartz being abundant |
and biotite oceurring in quantity amounting to about
10 per cent. of the whole. The rock has the aspeet of a
granite,

. The rocks of the belt are mainly massive dark, green-
1s11-.b1ack quartz-diorites, sheared in places to form
schists; hornblendites, hornblende schists, and quartz-
diorite schists and fine gneisses. Along the south shore
of the narrows a very highly altered rock, which is used
by the Indians for the manufacture of pipes, crops out
in low cliffs, In appearance it is a soft, light colored,

greenish-grey rock dotted with small, hright red spots.
It seems to have consisted, originally, almost enti.rely of

hornblende, with accessory feldspar and magnetite, but

is now strongly chloritized. To the north, it is difficult

to fix the edge of the belt. Quartz-diorite schists and

schistose rocks having the appearance of dacites are in-

terbanded with fine gneisses, the gneissie structure in the

rocks giving place, apparently somewhat gradually, to

a granitoid structure until the gneisses assume the ap-

pearance of so-called Laurentian gneisses. ;

The Beaver lake belt, where the rocks are exposed
about the shores of that lake, is made up of various
forms of schists that are characteristic of the Keewatin,
for the most part hornblendic and chloritic, and massive
diorites, with, in smaller volume, rocks ‘of the quartz-
porphyry type and soft, grey, calcareous schists. The
schists are generally standing nearly vertically and
strike, fairly uniformly, north and south. Where ﬂ.le
rocks of this belt are exposed farther to the east, in -

|
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Cranberry and Athapapuskow lakes, they have been
deseribed by Tyrrell* and Dowling.t On Athapapuskow
lake, Dowling found mainly chloritic and hornblende
schists and massive diorites, the general trend of the
rocks being about northeast. Towards the more north-
erly extension of the area, along the outlet of the lake,
quartz porphyries cut the schists and there occurs a
band, west of the quartz porphyries, of well marked
conglomerate with pebbles of red jasper, that is prob-
ably of lower Huronian age. Acid Intrusives eut the
hasie rocks at many points.

On Cranberry lake, Tyrrell describes the rocks as
consisting mainly of ‘‘chloritic and sericitie schists, alter-
ed from diabases or clastic slates, cut by massive diorites
and gabbro.”’ .

The Reed Lake area and'its extension down Grass
river and about Wekusko lake are, like the tract to the
west, underlain mainly by various dark colored schists
and diorites, but include quartz-porphyries and other
acid intrusives.
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relationships of the conglomerate were not made out.
It seems to be invaded by the felsites which form a
marginal phase of the main granite mass, and which are
in places quartz-porphyries; but includes pebbles that
seem to be quite similar to the felsites and quartz-
porphyry.

The matrix of the conglomerate is made up of rounded
particles of quartz-porphyry and felsite, cemented by
interstitial erystaline quartz and chlorite; associated
with the conglomerate and apparently merging on the
one hand into it and on the other into quartz-porphyry
is a breccia composed of irregular masses and smaller
fragments of quartz, feldspar, aplite, felsite and quartz-
porphyry, arranged in a promiscuous manner in a
ground-mass of the same composition. :

The conglomerate in its extension along the strike
northerly becomes schistose in structure, and passes up-
wards into a fine grained, quartz epidote rock, contain-
ing carbonate, which may originally have been a lime-
stone.

Sketch map showing Keewatin areas (marked xx) in Beaver Lake District

The exposures about Reed lake are for the most part
hornblende sehists and massive, altered, dayk green dio-
rite-like rocks. On Grass river, below the lake the Kee-
watin is represented by massive quartz gahhros and
coarse diorites which eross'the Iiver, In a helt about a
mile wide, at the falls. At the first lake-like expansion
of the river, which occurs about 6 miles below Reed lake,
the Keewatin rocks form a very narrow belt with in-
trusive red granites on both sides of it. From a point
opposite the inlet, northerly, for several miles the rocks
of this belt form a narrow fringe along the shore, the
granite which lies to the east, or a red felsite which
seems to be a marginal phase of the granite, coming to
the shore from place to place in masses and tongues. An
interesting econglomerate, which holds pebbles of red fel-
site, quartz-porphyry, white quartz, granite, and banded
red jasper, forms part of the belt, indicating that, prob-
ably, Huronian strata are folded in with the Keewatin.
The conglomerate on the Pineroot river, described by
Dowling,} seems to be of similar character. The exact

+*Geol. Survey., Canada, Annual Report Vol. XIII, 1890, Pt. F.
+Geol. Survey., Canada, Annual Report Vol. XIII, Pt. FF,
iGeol. Sury., Canada, Annual Report Vol. XIII, p. 383 FF.

This narrow belt, which skirts the sides of. the lake
expansion and continues down the valley of Grass river,
forms a connecting band between the Keewatin area
of Reed lake, referred to above, and the larger area of
these rocks exposed about Wekusko lake.

The rocks about Wekusko lake are, for the most part,
diorites and schists derived from them, but embrace
also many other rock types characteristic of the Kee-
watin, including hornblende and staurolite schists and
nacreous, silvery schists derived from acid intrusives.
The rocks of this area are cut by a great number of
quartz veins, which vary in width from mere gashes to
veins several feet wide. None was observed to carry
valuable minerals.

The belt which erossed the river below Wekusko lake
is separated from the lake area by a broad band of
granite and granitoid gneiss. The surface is here largély
drift covered, and few exposures are seen along the
river. Those which outerop are hornblende and chlorite
schists and diorites.
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rocks mapped, are certain

Like the last named, the small area crossing Pipe lake
and extending easterly, just south of Burntwood river,

_is made up mainly of chloritic and hornblende schists,

and has apparently a trough-like structure, infolded in
the enclosing granitoid gneisses. !

Pipestone lake and part of Cross lake, Nelson river,
le in the western extension of a long belt of Keewatin
rocks which extends eastward to Echimamish river and
beyond, for a long distance down Hayes river. The
rocks exposed about Pipestone and Cross lakes are prin-
cipally chloritic and hornblende schists, diorites and a
conglomerate with schistose paste and pebbles of gran-
ite and diorite principally. The rocks of the belt are
described in greater detail in the portion of 'fhls report
dealing with Nelson river and the Hayes River route.
They seem to occupy, towards the granite gneisses, the
same relationship generally observed in northern On-
tario, that of areas infolded in the granitoid rocks but
also invaded by them.

Of the areas in the vicinity of Gods lake and Island
lake, our knowledge is derived from notes made by A. §.
Cochrane, accompanied by a set of specimens and a map.
The information is not sufficient to allow of the exact
mapping of the areas. The rocks_ seem to cons.ist main-
ly of hornblende and other schists and diorites, and
they seem to have a Vvery irregular distribution, but
whether they occur in a number of. sxpall unconnected
tracts or form two principal areas, it is not possible to
say. Mr. Cochrane noted the occurrence of serpentine
on the north shore of Island lake, and found very strong

magnetic attraction at an island which he calls Iron

island in the same neighborhoqd.
The belt of Keewatin extending from Favourable lake

to Sandy lake and down Severn I1Ver, was mapped by
A. P. Low, who describes the rocks as consisting mainly
of chloritic and altered hornblende rocks, with tale and
hydro-mica schists. They were found in several places
to be highly magnetic and to contain large quantities of
pyrite.

Huronian Rocks.—Included in the areas of Keewatin
conglomerates, which from
the fact that they hold pebbles that seem to have heen
derived from the Keewatin—for example, pebbles of
banded jaspar—are deemed to be younger than Kee-
watin; they are folded in with those rocks and no at-
tempt has been made, on the accompanying map, to

‘separate the two.

Beaver (Amisk) lake is a roughly rectangular body
of water 18 miles long hy 12 miles wide. The southern
half is broken by only a few islands, but the northern
half is nearly all occupied by one large Island around
which the lake wraps in a narrow belt. This is one of
the numerous class of lakes Which are strung along the
edge of the Palwozoie sedimentaly rocks, lying partly in
them and partly in the Pre.Cambrian. All the northern
shores of the lake are well wooded, principally with
spruce which over certain areas 1S of good size. : The
south shore and part of the east shore are underlain by
magnesian limestones, which in many places ShOV\{ ch‘ﬁ-'
faces fronting the water. The rest of the shore lies in
the Pre-Cambrian and shows generally smoothly sloping
surfaces, though a part of the country adjoining the east
shore, which is underlain by massive diorites, is ‘rugged
and rises abruptly from the water with steep slopes and
in places precipitous walls. X ‘

The forest, over all the region gurrounding the south-
ern portion of the lake which is erossed by the main
hoat route, has been repeatedly swept by fires; but to
the north a large area is still covered by spruce of good

size.

¥ _

Whitefish and lake trout are plentiful in the lake.

Reed lake is about 12 miles long and 6 miles wide.
It combines the features characteristic of the lakes of
the Pre-Cambrian area and those of the limestone area.

The northern portion of its basin, lying in an area
of Keewatin rocks, has a deeply indented shore-line and
many islands, while the southern portion, bordered by
limestones, has a much more even contour and very few
islands. The land surrounding the lake is gen'erally
quite low, and to the south is covered by a mantle of
drift with occasional low ledges of limestone. The
northern part is characterized by rocky shores with
many irregular points and bays and a great number of
small islands. )

The forest ahout the shores includes poplar, white
hirch, jack-pine, spruce and tamarack of 35 years’
erowth, with a few small areas of older trees. Fish are
plentiful in its waters and of good quality.

Routes to Reed lake and Grass river.—Reed lake is
most easily reached from Cumberland by way of Goose
river and lake and the Cranberry Liake route. Although
it is necessary to make one long portage leading to Cran-
herry lake and to pass a number of rapids on the rivers
traversed, this route is not a bad one for canoes. A
shorter but more difficult route leaves the Saskatchewan
opposite the Pas by a good road 13 miles long leading
to Atikameg lake. from which a short portage leads to
(Cormorant lake. From Cormorant lake, the inlet, Cowan
river, ig followed to its head. The stream, in its lower
part fairly large, becomes gradually smaller and eventu-
ally is lost in a broad swamp which must be erossed to
Reed lake.

Grass river flows from Reed lake as a river of con-
siderable size. To the first expansion, a distance of 6
miles, the current is generally swift and in places rapid;
two portages are made past falls of 10 and 5 feet re-
spectively. Ten miles of quiet water, where the river
has the character of a long, narrow, rock-bound lake,
lead 'to a river-like portion where the current is strong,
terminating in a rapid, down which the civer descends
48 feet to Wekusko lake: a broad expanse of moderate-
ly clear water with bold, rocky shores, which at its
southern end touches the base of the high escarpment;

_ marking the northern edge of the belt of Ordovician

]imeston.e. Below the lake for nearly 20 miles the river
has again the character of a narrow lake, with high,
rocky shores and an almost straight course. Just be-
low the end of this lake-like portion, three heavy rapids
oceur where a belt of schists crosses the valley-

Below these rapids the banks for a mile and a half
are formed of a more or less open terrace from 10 to 15
feet above the water. Then the river turns sharply ﬁfnd
flows for 5 miles southward on the east side of a high

ridge of dark green schist, probably altered diabase.
From the foot of the ridge it swings round agamr}ll Hl a1%
ills o

easy curve towards the northeast. passin_g some N
dark green, highly altered diabase which rise 1m the
middle of a wooded valley. g
At Pipestone lake. there is a broad belt of chloritic
and hornblende schists. diorites, and eonglomerates
infolded in the gneisses, to which it conforms in s!;rlke.
The conglomerates are made up of a chloritic, .SChIStOSE
matrix enclosing well rounded pebbles principally of
granite but including diorites. Near the northern edge
of the belt, ledges of a very highly altered chloritic rock,
probably "derived from a hornblendite, oceur. This is
the rock used by the Indians for pipe bowls, and gives

the lake its name.
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Climate.—The best proof, perhaps, that the climate
of this region, at least as far north as Churchill river,
is not too severe for the pursuit of agriculture, lies in
the experience of those who have made the experiment.
Of the Saskatchewan valley, there is no need to write,
sinee it is well established that in it the climatic condi-
tions are quite suited for the growth of ordinary cereal
crops.

III)J the part of the region which is still mostly wilder-
ness there are necessarily few examples of actual culti-
vation to cite. At the posts of the Hudson’s Bay Co.,
which are scattered through the country, some attempt
is usually made, by the officer in charge, to cultivate at
least a kitchen garden; and at a few of the posts, as
well as at missions of the Anglican and Roman Catholic
churches, in some cases more ambitious attempts at
farming have been made. Thus, at Stanley, on Churchill
river, wheat, oats and barley have been successfully
grown ; in the Nelson River valley, wheat has been grown
at Norway House and at Cross lake, and barley has been
grown at Oxford House. Ordinary garden vegetables
are grown annually at all the above-mentioned localities,
as well as at Nelson House on Burntwood river, at Puk-
katawagan on the Churchill, and at the posts on the
shores- of Hudson bay.

THE SILVER SIDEWALK.
Cobalt, Oct. 22.—The famous ‘‘silver sidewalk,”
which in the early days of Cobalt provided one of the
prineipal sights of the camp, is being removed. On ac-

count of the rarity of such a specimen, the Ontario Gov- -
ernment has decided to purchase it from the L.a Rose"

company and the work of removing it ig proceeding
under the direction of Mining Inspector MacMillan, of
Toronto. In order to preserve the richest portion of
the famous ‘‘sidewalk’ in its relative state, with the
flat, scratched surface showing the effects of glacial ac-
tion, great care is being exercised in yhe work of re-
moval. Instead of blasting 1t, as in ordinary mining,
drill holes are driven close together in a row under the
portion being removed, and these are filled with un-
slaked lime. Before these holes are pluggeq tightly with
wooden pins, they are filled tightly with unslaked lime,
and a small quantity of water poured in, The slaking
of the lime will within a few days expand sufficiently
to slowly force the portion upwards. oOnly ahout one
foot in depth of the vein in being taken, anq this is in
two separate pieces, which, when broken gut will weigh
approximately 900 to 500 pounds respectively,

GRANBY CONSOLIDATED,

For the first time in its history the Granpy company
]nonth]y pI'Od‘llCtion reaehed the 4,000,000-1b mark in
August at 4,047,421 1bs.

This was due entirely to a record-breaking output
from Hidden Creek—2,557,362 1bs., against 29264615
Ibs. in July. .

Four furnaces, comprising the entire battery, were

in operation at the new smelter in August, it having
been decided by the management to blow in the new
furnace which had been built primarily as a reserve
stack. .
The old smelter at Grand Forks turned out 1,489,059
1bs. of copper in August, against 1,624.782 1bs. in July,
Operations at the two Granby smelters compare:

August : Hidden Creek Grand Forks
Copper, 1bs. ....... 2,657,362 1,489,059
Bilver Yoz .. L 35,602 21,189
RO OZ i, rtiba s 1,230 4019

ALUMINUM.

Sixty cents a pound has been paid for aluminum on
top of the most sensational rise the metal ever had.
Two months ago aluminum was quoted nominally at
around 30 cents a pound, but a sudden demand has
since carried the metal to a new high level.

Extraordinary conditions surround the advance—a

“diminishing supply to meet a heavily increasing de-

mand. Prior to the European war aluminum was im-
ported from England and France, but in the early
stages of the conflict each of these countries placed
an embargo against further exportations, shutting off
outside supplies to the United States. '

The Aluminum Co. of America dominates the pro-
duction of the United States, as no competition worthy
of the name has yet materialized. Before the embargo
from France and England became effective there was
brought into this country a fair tonnage by two im-
porting interests. This has been fed out on an ad-
vaneing price scale, and has now been practically
cleaned up, leaving the Aluminum Co. in sole control.

Between January 1st and July 31st, 5842129 1bs.
were brought into this country, against 9,087,575 same
time last year and 17,260,222 1bs. two years ago.

War orders have been largely responsible for the
big increase in demand for aluminum. Canteens, num-
bering many thousands, have been ordered in the
United States for European armies to be made from
this metal. Time fuses have also been a hig factor in
the consumption of aluminum, while the demand from
automobile manufacturers has been of extraordinary
proportions,

The Northern Aluminum Co., operating a plant at
Shawenegan Falls, Quebee, a subsidiary of the Alumi-
num Co. of America, is a large producer, exporting
14,510,000 1bs. in 1914.

" STANDARD SILVER.LEAD MINING CO.
SILVERTON, B.C.

A statement has been sent to shareholders of the
Standard Silver-Lead Mining Co., operating the Stand-
ard silver-lead-zine mine and concentrating mill, situ-
ated near Silverton, Slocan lake, British Columbia, from
the company’s head office in Spokane, Washington, giv-
ing particulars of receipts, expenditures, ete., for July
last.

The statement shows the receipts to include: Prelim-
inary settlements for 1512 tons of ore, $123223.54;
boarding house, $2,850.50; store supplies, $2,447.75,
making a total of $128521.79. From this is deducted
disbursements as follows: Ore production, including
supplies and labor, $11.79247: tramming, $668.63; mill-
ing, $2,537.32; power, $341.15; general expenses,
$627.51; shipping and selling, $627.60; boarding house,
$2.315.23; taxes. $1,800; insurance, $159.35: casualty
insurance, $286.50; salaries, $300; a total of $21,500.76,
which leaves a relative operating profit of $107,021.083.

Further disbursements for development and experi-
ments amounting to $3.301.36 and home office expenses
of $337.07 are deducted. leaving a net profit for July
of $103.382.60. which with the balance on hand on July
1 makes a total of $105.063.84.

A recavitulation of the balance reads: Cash in banks,
$39.081.68: ore shipped but not settled for. $84.722.96,
making a total of $123.804.64. From this is deducted :
Vonchers. pavable. $5.641.75. and pay roll. $13,099.05,
a total of $18.740.80. leaving a balance of $105.063.84.

The statement further states that there were 1.100
tons of lead concentrate, 400 tons of erude lead ore and
1.400 tons of zine concentrate on hand on July 31.

4

5
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SUDBURY DISTRICT,

ONTARIO®

By T. L. Walker.'

The Sudbury ecopper-nickel orebodies, as is well
known, oceur in connection with basic igneous rocks.
The rock in the fresh form is norite, but frequently it
is so altered that it can be best described as epidiorite
or diorite. The orebodies commonly occur on the basic
border of the eruptive which becomes more acid and
lighter in color as the distance from the ore bearing
border is inereased. This transition from basic at one
border to acid at the other border of the nickel bear-
ing eruptive was first pointed out by the writert who
attributed the variation to magmatic differentiation.
The later workers on the geology of the Sudbury region
have generally approved this interpretation and have
usually claithed that the orebodies are due to mag-
matic ‘differentiation.f Since the chief nickel minera]
is nickeliferous pyrrhotite, the copper-nickel ore is re-
ferred to as pyrrhotite norite. ;

The chief mass of nickel-bearing norite forms a con-
tinuous band bordering a great ellipse, 35 miles long
and 15 miles across. In width this eruptive varies
from two to four miles, the outer part of the hand
being basic and frequently marked by important ore.
bodies, while the inner part is acid and devoid of such
deposits. The central part of this great ellipse is occu-
pied by pre-Cambrian sedimentary rocks. The whole
complex forms a great syneline, the lowest membher
being the nickel eruptive which Coleman regards as a
great intrusive sheet. : :

Apart from the main nickel bearing eruptive just
referred to there are several more or less irregular
masses of the same petrological type. Sometimes these
masses are conneeted with the main mass and projeet
outwards from the ellipse, while In other instances they
show no direet connection with the large mass. They
are sometimes only a few hundred feet across and sev-
eral miles in length. Some important nickel.copper
orebodies have been found in connection with these
smaller, irregular norite masses. The igneous mass
with which the Worthington deposit 1S connected 1s
of this type. Tt attains a length of four miles without
exceeding a few hundred feet in width. :

The ore mined at the Worthington mine occurs in a
hornblende plagioclase rock 1N which there is abund-
ant evidence of alteration. In some of the nickel mines
of the region fresh norite oceurs, but generally the
pyroxene is more or less altered to hornblende. Owing
to the presence of all stages In the alteration it ig
reasonable to conclude that the epidiorite associated
with the nickel ores results from the uralitization of
pyroxene. In the case of the Worthington ore this ig
the chief type of rock observed. ;

The sulphides prominent in the Worthington ore are
pyrrhotite and chaleopyrite, through which are scat.
tered pentlandite in the form of lustrous ecleavable
phenocrysts of a pale, brassy color and nickeliferous
pyrite with subordinate amounts of polydymite and
rarely sphalerite, niccolite and molybdenite.

The masses of pentlandite vary in size from particles
to be seen only with the lens to masses two inches in

*Extracts from a paper published in Sept.-Oct.,

$T. L. Walker, Quart. Journ, Geol. Soc, Vol. LIII. (1897), p. 40.

tColeman, A. P., “The Nickel Industry,’ Mines Branch, Ottawa,
Ontario,” Geol. Survey of Canada, Ottawa, 1901,

v

diameter. It was in ore from this mine that the writer
first recognized the presence of pentlandite in the Sud-
bury ores. In the Worthington mine the pentlandite is
most abundant in the pyrrhotite, but it is also fre-
quent in the chalcopyrite and pyrite. In the other
nickel deposits of the district the pentlandite particles
are usually microscopic in size. It is now generally
maintained that the nickel values of the pyrrhotite are
due to the presence of small particles of pentlandite
scattered through the pyrrhotite rather than to the
isomorphous replacement of iron by nickel. In the
Worthington mine the pentlandite is exeeptional in
that the individual masses of the mineral are miero-
seopic in size. The octahedral cleavage of the pent-
landite is suech that a fragment examined on the re-
flecting goniometer gives good reflections for the vari-
ous octahedral surfaces. :

A chemical analysis of some of the purest pentlandite
gave the following result:

Per Cent.
g " S e S 30.68 +-55.9 — .5495
I R 05 b o N 3448 - 58.7 — .5870%1.1582
GO e 128 +59. = 0217
S ... 3274+-3206=1.0212
Insoluble. . .... .56
- 9974

From this analysis it should be observed that the bases
are present in proportions too large for the chemical
formula [Ni, Fe]S usually given for this mineral. This
was first observed by Dickson who suggested that ac-
cording to a great many analyses made by him the
composition was nearer to [Ni, Fe],S,.

An unusual type of ore found at the Worthington
mine consists of massive pyrite containing rounded
masses of pentlandite. The ore has a conglomeratic
appearance and is so abnormal for the Sudbury region
as to merit further consideration. The mineral com-
posing the nodules is somewhat dissected by veinlets
and stringers composed of ferruginous calcite, while
the outermost zone of the nodule is darker in eolor and
weathers very quickly when exposed a few weeks to
the air, giving rise to sulphates and in this way sug-
gesting polydymite. It is slightly darker in color and
not 8o lustrous as is usually the case with pentlandite,
while the cleavage is rudely cubie, rather than octa-

hedral. A chemical analysis of a sample from one of
the purest nodules (S. G. 4.638) gave the following
result : Per Cent.
et R RERE . .. 27.64
NI, ot vt bis wiabe s et | ECRI ol 32.13
Q0, - et b s ainls v aie ke GION <A & < .9
O siatn s e et o o 6 IRy G- S .30
. | R a e ozt s o 0k Rohe MRS S 34.82
CaOL .+ 250+ o)y AR PR - 1.58
Tngoluble, iaris . Lniauot b « SEraHE 2ise 78
98.15

1915, issue of “Hconomic Geology.”
1913.

Barlow, ‘A. I, «Nickel and Copper Deposits of Sudbury,
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After deducting the iron and sulphur required to
combine with the copper to form -chalcopyrite the
atomic ratios of the four chief constituents are as fol-

lows:
) A et SRR T NIRRT 490
NI i3 L e S A S .54711.052
BOREA S RIS AR e el R .015
S SRS S R ST o 1.075

Accepting Dickson’s formula for pentlandite [Ee,
Ni],,S,, it would appear that. this nodular material
is pentlandite with a small amount of polydymite. The
deficiency shown in this analysis is probably due to
undetermined magnesia and carbon dioxide. In view
of the preceding observations the writer is inclined
to believe that these nodules are largely composed of
pentlandite pseudomorphous after polydymite.

The pyrite is light in color and when acted "upon by
dilute acid betrays the presence of a considerable
amount of earbonate. Thin sections of the pyrite mass
show that it is quite porous, being composed in part
of solid compact pyrite in part of strings of tiny pyrite
crystals cemented by caleite or quartz. Throughout
the pyrite mass there is also a very small amount of
chaleopyrite. The pyrite upon analysis gave the fol-

lowing result:

Per Cent. :
R T ¢ .042}.839
S.. .0 ........ 51.83+3206=1617

98.84

The carbonates, the constituents of which were not
determined, probably account for the deficiency in this
_analysis. The atomic ratios show that the mineral is
too basic for pyrite. It is probably a mixture of pyrite
and pentlandite. A similar mineral was reported by
the writer from the Murray mine in 1894 §

The type of ore here described 1S exceptional for the
Sudbury nickel deposits. It is diffienlt to avoid the
conelusion that the ores as they are now found at the
Worthington mine have been subject to rearrangement
by aqueous agencies since the solidification of the rock
and sulphides from the original magma. The writer
believes it important to emphasize the fact that it is
now generally admitted that magmatic segregation
alone will not account for all the phenomena ohserved
by the students of the Sudbury orebodies.

McINTYRE AND JUPITER.

President Alex. M. Hay, of MecIntyre-Poreypine
Mines, Ltd., has issued the following letter to share-
holders: _

The directors have pleasure in announcing that after
protracted megotiations, they have entered into an
agreement for the purchase of a controlling interest
in the property of the Jupiter Mines, Limited, subject
to ratification by the MecIntyre shareholders.

The acquisition of a controlling interest in the Me-
Intyre Extension Mines, Limited, reported on August
6th last, was part of a general plan to strengthen the
position of the McIntyre company by extending the
limits of its operations on orebodies now heing worked
within its own boundaries, which are known to exist
on the adjoining properties.

§Walker, T. L., Am. Journ. Sci., April, 1894,

The McIntyre Extension shaft has now reached a
depth of over 700 feet, and it is expected that sinking
to 1,000 feet will be completed before the end of the
year. This shaft is situated 400 feet from the Jupiter
line, and about 301 feet from the McIntyre line, so that
it can be utilized as a main working shaft to economi-
cally develop and handle ore mined on the north side
of the lake from all three -properties.

Recent developments on the 500-foot level from Me-
Intyre No. 5 shaft, have opened up a body of high
grade milling ore to the east towards the Jupiter line.
This vein is in the contact zone which traverses the
Jupiter property for a distance of over 2.000 feet from
west to east, where, in the Jupiter workings ore of an
estimated value of between three and four hundred
thousand dollars has already been developed and is
available for stoping. MecIntyre No. 5 shaft has been
completed to the 700-foot level, and eross-cutting will
be started this week both on the 600 and 700-foot levels
to tap this orebody at these depths.

The price agreed to be paid for a controlling interest
in the Jupiter property is $152,000. Of this sum ap-
proximately—but not exceeding—%$60,000 will be paid
to the Jupiter company to enable it to pay off its
bonded indebtedness and other liabilities, so that the
Jupiter property and assets, consisting of 79 acres with
buildings, plant and equipment, will be turned over to
the new company, free from all encumbrances. As an
offset against this payment, $12,000 worth of mining
machinery purchased and paid for by the Jupiter com-
pany, but not yet delivered, will he turned over to the
new company.

The remaining $92,000 will be available for working
capital, and is to be furnished to the new company
over ‘a period of eightéen months at the rate of $5.000
per month. 'This expenditure will be offset hy the
profit to be realized from Jupiter ore. This ore will he
treated at the MeIntyre mill at a rate per ton which
will leave the MeIntyre company a further profit on
the operation. ]

In the erection of the new mill-addition. which is
now under way, provision will he made for the treat-
ment of Jupiter ores, and it is expected that the extra
revenue to he derived from this source and from the
larger operations now contemplated. will more than
take care of the expenditures to be incurred in the
purchase and development of the new properties.

Production for the months of August and September
has beén as follows:

August—Tons milled, 9,135; value per ton, $7.24;
gross value, $66,193; recovery. $63.371=95.7 per cent. ;
operating costs per ton milled, $36553=%$4.00; operat-
ing profit, $26.817. '

September—Tons milled. 8.395; value per ton, $8.37:
gross value, $70.268; recovery. $67,143—954 per cent. ;
operating costs per ton milled. $34419—%4.10; operat.
ing profit, $32,723.

UNITED STATES MINING LAWS.

A convention that will aet on recommendations re-
garding a general revision of the Federal mining laws
of the United States will meet in Washington, D.C\.. on
December 16th.  All the known mining societies in the
United States have been invited to send delegates, and
it is hoped that the mining industry will be so well
represented that the action of the convention will he
regarded as expressing the wishes of the industry.
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A PAIR OF OLD SNOWSHOES

By .J. Harmon Patterson.

(How a white man and two Indians found them-
selves in a winter wilderness without food or shelter,
and how they fought their way out.)

“T have information,”’ so the letter ran, ‘““which I
consider reliable, of a large deposit of iron ore lying
at the head of the lake marked on enclosed sketch.
This plan is only approximate. The lake may easily
he twenty miles from the point at which I have shown
it, however there is a trappel"s cabin on it Wthh may
help.

“If you are not now engaged, you will proceed to
this place at once, taking such assistants as you may
require. With a dip needle you will locate the extent
of the orebody, making plan of same, showing read-
ings. Gather such information as may be possible and
bring samples.”’ : 5

This letter was from a very prominent mining man
in New York, for whom I had done exploring work
and who was the owner of large mining interests in
Northern Ontario. i

It was the middle of January, and the winter haq
been one of exceptional severity. Nevertheless I de-
cided to make the trip. .

On a winter expedition Indians are preferable to
white men as guides. They are experts with snow-

shoes and toboggan and know exactly how to make a

comfortable camp even at fifty below. _They have a
knowledge gained by experience of conditions against
which a white man is powerless. :

T was fortunate enough to secure the services of the
two best men I knew. Indian Charley, tall, straight
as an arrow and with the endurance of a wolf, was
thoroughly proficient in all matters relating to camp
or trail and one of the few Indians I knew who was
completely trustworthy. He had been 011} with me
before and T knew his worth. Joe, Wabi-amick, or
white beaver, was also a good man, mugh younger than
Indian Charley, but almost his equal in strength and
endurance.

T handed the map to Charley who secanned it care-
fully. ”) s Ry ’

““Oh, yes, I know the place, he said, “0O1q Paul’s
shack there, old stove in it. Start from here, maybe
get there in seven days. Paint Lake we call jt.”’

A1l right then, we get away to-morrow morning, 2
I decided. ““We’ll take thirty days’ supplies on a to-
boggan.”’

. ““Very good,”” was his reply :

In the midst of a driving snowstorm and with the
temperature forty helow we left the little hamlet and
were soon swallowed up by the f‘:o‘rest. The snow Wwas
about five feet deep and very light, SO progress was
slow. Tt was nearly dark when we halted for the
night, havine covered about ten miles. 4

While T dug a hole in the snow, using my snowshoe
as a shovel, the Indians cut a large quantity Of wood
and brush. A fire was then made and logs about six
feet lone were piled on. The brush was carefully laid
for our bed beside the fire and a large piece of canvas
called a fly spread in a semi-circle over the hed and
leaning towards the fire. It was held in p-laee.hy smal]
poles and the snow was banked up behlnd_ it. Thus
all thé heat from-the fire is secured and it is much
more comfortable than a tent. ]

After supper, beans were boiled for the mext day.

" Then putting on an extra sweater T crawled under the

blanket.

“food and shelter and we can cou

We had an uneventful trip to Paint Lake which we
reached about moon on the seventh -day. We found
the little shack in good repair; but the sheet iron
stove had evidently seen its best days. However, by

‘the use of all the tinware we could find we managed

to pateh it up. .

Next day I set to work to locate the iron ore and
for five days we traversed the country around the lake.
In a cliff along the shore was a very small deposit and
the color had evidently given the lake its name, but
it was of no commercial value. Nowhere else could we
find even a trace and it was evident that my employer
had been the vietim of the Imagination of some pros-
pector. : :

Joe had found an old net in the shack. Tt was in
very bad repair, but every evening he had spent some
time in mending it. One morning we cut holes in the
ice and set the met, as Charlie had informed us that
trout were very plentiful in the lake. e T

After supper we all went down to pull in the net, I
had often laughed -at Joe about his net, for T did not
think it strong emough to hold anything, but to my
great surprise he had seven fine trout—a welecome
change from the salt pork which we had served up
three times a day. : &

Coming from the lake we noticed a bright red light
in the window of the cabin. We ran forward as fast
as possible. On opening the door Joe was met by a
dense cloud of bhlack smoke. The whole interior seem-
ed a mass of flame. The stove had evidently fallen
over during our absence. Both Charley and Joe did
their utmost to save the blankets, but they were on the
far side of the room. Soon a tongue of flame shot out
the door and compelled them to retreat. o

Charley saved one axe, and the other had fortun-
ately been left at the lake. Joe brought out.a pair
of old snowshoes with broken frames, and as we each
bad a good pair T wondered what he wanted with
them, ‘

The logs of the old shack burned bravely, and
though we stayed nearly all night it was a case of hav-
Ing your face scorched while your hack was. freezing.
However, no one thought of arranging a bed or 4ry-
ing to sleep. For me the dawn was most welcome. ..

Conditions and circumstances change values. . Cut
off by the wilderness as we were, without food and
exposed to the intense cold without shelter of .any
kind. T would have given a thousand dellars.for one
2ood pair of Hudson Bay blankets. Of food ;We-‘Pe?d‘ed
little, for by fast travel we could reach ciyilization be-
fore we actually starved. But from the cold we must
have shelter. We had plenty of matches and could
have fire, and though you stand beside it all mgh%
turning round and round you get no rest or sleep,.
knew by bitter experience just what - we were Up
against, : 3 B P

g“WeH, boys.”” T said, ““let us see just Wh.ath"w‘e h:ve
in the way of outfit. There are our S,n,ov‘ir(si o.est, i wg
axes, a tin pail. p]enty of I}IllatChesin?il;'ee’ net, an
, ch of us have a_KI.Zb. . .
SeYFXngogfl’ea?)?d e;air of snowshoes,”” supplemented

Joe.

; T T e
“Now,”” T continued, ‘‘we are a long way

nt on nothing less
- LR
'orty below. What are your plans?’™ >0
thel‘?]: (;Iilch: was broken only by the vcr‘aclldl'ng" O.f,,the
smoldering logs. g R

o
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““The trail is now broken,’’ said Charley at length,
“‘and we can make our way back in three or four days
by going hard, but we must have food and shelter.
You wondered why Joe saved those snowshoes. It may
be that on the string in them our lives will depend.
‘With it' we can make snares and so catch rabbits.
With it we can sew birch bark together and make a
shelter to take the place of our fly. We have matches
and our axes. We have also the net with which we
may catech more fish. I have often gone far on less.”

“If all this can be done,’’ I replied, ‘““we may yet
see our friends again.”’ ; i

The morning was cold and cloudy, but as soon as it
was light Joe slipped on his snowshoes and disap-
peared. Charley was busy preparing breakfast which
consisted of grilled trout. He had the pail full of
boiling water when Joe returned with a large bundle
of what is known as Labrador tea which he had no-
tieed on one of our excursions. When well boiled it
had much the flavor of green tea. We drank it from
dishes fashioned from birch bark, and I must confess
that it was a very creditable substitute for the real
article. -

After breakfast we again drew the net, but secured
only two small fish. Several large ones had evidently
broken away, as the holes attested.

Then Charley and Joe set out to gather hirch bark,
and I spent most of the time until their return in dig-
ging among the ashes in the hope of retrieving some-
thing of value. I had the luck to find a can con-
taining a good handful of salt.

After another lunch of trout we set to work at the
bireh bark. I trimmed the sheets while they sewed.
They worked quickly, considering the fact that they
had no needles, and soon the screen assumed consid-
erable dimensions. ;

Joe then set to work on the rabbit snares. Supple-
mented by some twine he had in his pocket he was
able to make up twenty. We then set out for a swamp
in which we had noticed many tracks. We cut small
branches which we stuck in the snow to form a rude
fence and in convenient openings we set the snares.
This occupied us till late.

On our return we found that Charley had made a
comfortable camp in front of a wall of rock a short
distance from the shack. We got nine fish that night,
and glad we were to get them.

On our return we found a cheerful fire blazing and
the heat reflected from the rock and by the sereen
made cozy and warm the deep brush bed. Then with
our feet to the fire we lay down and were soon asleep.
but not for long. The cold seemed to come in from
beneath, and I awoke chilled to the bone. After get-
ting thoroughly warmed by the fire T lay down again
and I repeated the process four times before morning.
Not so the Indians, however, for T never saw a move-
ment from one of them. - ;

We got away at earliest dawn taking With us ten
trout and six rabbits. Enough Charley -said to last
us for two days, but we would catech more rabbits, as
we would set the snares every night.

I failed to keep up with the Indians, and at noon
was far behind. TLunch was ready when I arrived.
This consisted of the same unvaried menu—grilled
trout and Labrador tea.

““Have big feast to-night,”” remarked Charley, ‘“boil
much rabbit.””

“T thought you fellows were never going to stop,”
I remarked. .

«Want to reach swamp to-night.”” Charley replied.

‘‘Plenty rabbit there. We go on very fast, make good

camp, set snares. You cateh up then.”’

Throughout the afternoon I travelled fast, but as
darkness fell I became very tired and my pace was
slow, and I eagerly watched for the gleam of the camp
fire.

Suddenly far behind me I heard a low tremulous
sound. It grew in volume then wavered and fell.
Again it came louder and louder till it ended in a
wild yell. It was the gathering call of a wolf and
soon it was answered from far and near.

I was out on a small lake and lost no time in reach-
ing the other shore. Half-way across the portage I
came to the camp. Both men were cutting wood, as
though their lives depended on their work. Tired as
I was I helped them draw the logs up to the fire.

““Need plenty of wood to-night,”” remarked Joe.
““Maybe have company.”’

When a sufficient supply of wood was cut and piled.
the pot was put on and the frozen rabbits gotten ready.
All the while the fierce cries of the paeck sounded
nearer and nearer. Still the two men went on with
their work undisturbed. .

““What about those wolves?’’ I asked, after an out-
burst of awful howling.

““Keep us awake all night most likely,”” replied

Charley, wrathfully. ‘‘Seare rabbit away or steal any

that get ecaught and spoil good 'snare.”’

“Well, if that is all T guess I can stand it,”’ I said,
somewhat relieved, ‘‘but I thought they were after
us,”’

“They won’t come near the fire,”” he assured me,
“just stay around and howl.’’ And that was what
they did all night. And howl they certainly could.
One would make a start as though trying to get some
chord. When he reached a certain pitch the others
would join in. And an awful chorus it was. Some-
times I could see shadowy forms outside the circle of
light, but they never came close.

It was very little sleep I had all night. Charley and
Joe took turns at watching and keeping the fire burn-
ing brightly, and it was a long dreary night. But as
the gray dawn came stealing over the trees the howl.
inz grew less and our unwelecome company slunk away.

When Joe returned from gathering his useless
snares he was dragging a great gray, shaggy brute
with him. One of the wolves had got into a snare ana
failing to break the tough rawhide string had
strangled.

The men were greatly pleased. ‘‘He keep you awake
last night,’’ said Charley to me. ‘‘You sleep warm in
his hide to-1:izht you het.”’

‘While skinning the animal Charley informed me that
we had covered all of twenty miles, and if the ‘wolves
did mot bother us he hoped to do as well to-day.

““Surely they won’t trouble us during the day?’’ I
asked.

“Not likely,”” was his reply. “Still we will have
to keep together and make camp early. Then if we
get no rabbits we must go hungry and hungry man
can’t travel fast.”

The cold was very keen and a sharp wind caught us
in the open while the lowering clouds threatened snow.
Noon passed and still no sign of a pause. ‘‘How about
lunch?’’ T inquired. -

““QGuess we won’t stop to-day,”” replied Charley,
“have to quit early you know, and not much to eat
anyway.”’

T was utterly spent when we reached the jackpine
grove in which they had decided to camp. As we had
heard nothing of the wolves Joe went out to set snares
while Charley and T did the work. Soon a dismal howl
informed us that our attendants were not far away.
With some haste T made up the fire, and Joe coming
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in assisted. The brutes were soon all around us.
Drawn by the smell of the cooking rabbits two of them
came so close that I thought they meant to attack us,
but as Joe threw a blazing fire brand they fled howl-
ing away.

In spite of the warm wolf skin I did not get much
sleep. Once, after a fitful sleep I awoke with the eold
and sought the fire. Joe was on watch. Ranged in a
semi-circle, not a hundred feet distant, I counted eight

.dim shadowy forms.

r

“How many in the pack?”’ I asked. :

““Bleven,” he replied. Picking up a blazing brand,
he threw it towards the wolves which scattered with
frightened smarls.

“Wish I had my rifle,”” remarked Joe.
wolves soon go.”’

““One rabbit left,’” remarked Indian Charley, after
our meagre breakfast next morning. ‘“Must travel fast
to-day and get out to-morrow.’”’

And travel fast we certainly did. Late in the after.
noon, when about the middle pf a lake some three
miles wide Charley, who was 1n the lead, suddenly
sank into an air hole. He instantly threw himself for.
ward, but the damage was done. His feet and ankleg
were soaking wet. He ran with f}ll speed to the shore
followed by Joe. With all possible haste a fire wag
kipdled, and his frozen socks removed, but both feet
and ankles were severely frozen, S0 Intense was the
cold. We took out the frost with snow, and though
I knew that they must pain him severely he made ngo
complaint,

Fortunately we heard nothing of the wolves, so we
made camp. 'One rabbit made a very small supper
when divided,into three, so we went hungry to bed.

It was about midnight when I was awakened by
Joe. The snow was beating in upon us and a fierce
storm was raging. We changed the shelter to the
other side of the fire, but still the gusts of snow laden
wind eddied in upon us. Tired, sleepy and cold, we sat
by the fire for the remainder of the night. How many
times I consulted my watch I do not know, but each
hour seemed interminable.

“You bet

“Any chance of making it to-day?”’ I asked anx-

iously. ; ;

“ Afraid not,”’ replied Charley. ‘‘Don’t think I will
be able to walk. Joe pull me on toboggan. Joe get
hungry and can’t go fast.” ;

As soon as it was light Joe looked at his snares. He
had two rabbits. One we ate for breakfast. What a
small morsel it was! Then With Charley on the to-
boggan we set out. e 5

Towards evening the storm ceased, but the cold in-
creased in severity. We ate the last rabbit, but it did
not stay the fierce hunger which gave us no peace.
There was no sleep that night. It was all we could do
to keep from freezing. We were told next day that it
was fifty-five below zero. One thing alone stayed me
up—we were only five miles from warmth and food.
Never was night so long. ' The heat from the fire did
not seem to reach the bed at all. Tt Was necessary to
stay close and continually turn around. .

It was late in the afternoon when our little proces.
sion reached the hoarding house at the railway. In.
dian Charley was helped into the house and as soon as
possible a good meal was ready. Tt would not have

appealed to an epicure; but to us it was all that could.

be desired. T ate sparingly, but I think that Charley
and Joe made up for nearly all the meals they missed.
The next train hore Charley and me to the nearest doc-
tor, under whose care he soon recovered. '

PERSONAL AND GENERAL

Mr. R. B. Lamb has removed from Toronto to New
York, where his office is at 43 Exchange Place.

Mr. W. F. Green, of Crystal Falls, Mich., in in To-
ronto. ’

Mr. .Gfeo_rge T. Holloway, chairman of the Nickel
Commission, was the guest of honor at a meeting of the
Toronto branch of the Canadian Mining Tnstitute on
October 9. / :

Mr. P. B. MeDonald has joined the editorial staff of
Mining and Scientific Press, San Franciseo,

Mr. Chas. J. Curtin, of Brockville, is superintendent
of the Kingdom lead mine at Galetta, near Arnprior, Ont.

Mr. T. F. Sutherland has returned to Toronto from
Sudbury.

Mr. Percy E. Hopkins is again at Kowkash for the
Ontario Bureau of Mines .

Mr. Cyril Knight is in Toronto.

Mr. A. G. Burrows is at Goodfish lake, Ont.

Mr. J. C. Houston is in Alberta.

Mr. A. M. Bilsky is at Cobalt.

Mr. F. L. Steenman, manager of the Genessee Mining
Company, Cobalt, is recovering from an operation for
appendicitis,

Mr. M. J. O’Brien is convalescing at Renfrew.

Mr. E. V. Neelands will leave for Georgetown, British
Guiana, about November 1.

Mr. F. L. Culver is in California.

At a meeting of the Toronto branch of the Canadian
Mining Institute, held on Oct. 9, Dr. T. L. Walker,. of
the Unlversity of Toronto, was elected chairman for the
ensulng year. Mr. R. E. Hore was re-elected secretary.

Mr. R. B. Watson has returned to Cobalt from Le Pas.

Mr. Jack Hammel has returhed to Toronto.

Mr. Selwyn G. Blaylock, assistant general manager
for the Consolidated Mining and Smelting. Co., Trail,
B.C., was a recent visitor to Victoria.

1\:[1'- Randolph R. Bruce, of Wilmer, East Kootenay,
B.C., who some years ago was manager of ‘the Paradise
silver-lead mine in that neighborhood, is mourning the
death of his wife, Lady Elizabeth, daughter of the Earl
of Tddesleigh, to whom he was married in J ary, 1914.
Lady Elizabeth died at Invermere, B.C,, ogn-geptl 27.

Mr. Henry Clark, of Victoria, B.C., representative in
Canada of the Head, Wrightson Co. of England, manu-
facturers of mining and other machinery, will shortly
make a business trip to Japan for that firm.

Lieut. Graham Cruickshank, of the 54th Kootenay
Battalion, which has been in training for some time at
Vernon, Okanagan distriet. B.C., prior to volunteering
for active service had been for several years on the staff
of the Consolidated Mining and Smelting Co. of Canada,
Litd., in charge of concentration operations. - Far a
while he was superintendent of the co.mp.&ny’s concen-
trator at the St. Eugene lead-silver mine in East Koot-
enay: latterly he directed the experimental work done at
the company’s concentration test plant as Rossland,
West Kootenay, B.C. o 2

Mr. S. Duncan Ellis, a graduate in mining engineer-
ing from Toronto University. who last year went from
Toronto to the Braden Copper Co.’s mines in Chile, and
some months ago resigned his position there and pro-
ceeded to Fngland to volunteer for service in the Euro-
pean war. has heen gazetted a lieutenant in the Royal
Fneineers. England. :

Mr. Peter Creek Fernie.
forty years ago was indirec

who - between 'thirty and
tly associated with the dis-
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covery of good coal in the Crowsnest district of British
Columbia, and in earlier years had been a sergeant in
the British army in the Crimean war, died in Vietoria,
B.C., early in ‘October, in his 85th year. About 1880,
or a year or so previously, when in charge of a trail-
making party then working in Southeast Kootenay, he
found some excellent coal that had come down the moun-
tainside in a rockslide. He took samples to his brother,
Mr. Wm. Fernie, then Provincial Government Agent at
Tort Steele, East Kootenay, and later these were seen
there by Dr. Geo. M. Dawson, who -had just passed
through the Crowsnest distriet, and had noted indica-
tions of the occurrence there of coal, but had not found
any seams so large as that from which it was manifest
the samples in Mr. Fernie’s possession had come. Some
years afterward Mr. Wm. Fernie did much prospecting
on the Crowsnest coal measures, and eventually inter-
ested men in Vietoria, B.C., to organize a company,
which finally was absorbed by the Crow’s Nest Pass
Cloal Co. of Toronto, and to the operations of which
latter are due the establishment of the important coal
mining and coke making industry of the Crowsnest dis-
triet of British Columbia.

Mr. Charles Graham, superintendent of the (Corbin
Cloal and Coke Co.’s colliery at Corbin, in the Crowsnest
distriet of British Columbia, was in the Coast cities of
Vancouver and Victoria early in October, attending a
meeting of coal mine operators and visiting relatives.

Mr. E. Jacobs, of Victoria, B.C., is traveling in the
Kootenay and Boundary distriets of British Columbia
this month, obtaining data .relative to the progress of
mining in that province during 1915, for annual review
purposes. He went via Seattle and Spokane, Washing-
ton, to Fernie and Michel, about the middle of October,
and afterward visited parts of East Kootenay in which
metalliferous mining is be.ln-g"dOne, Now the several
more immportant mining divisions of West My
Ainsworth, Slocan, Nelson and Trail Creek (Rossland)
—are havine his attention. Later he will visit the lare-
er mines of Boundary and Similkameen disbricts, and
then return to the Coast.

Mr. Dudley Michell, of Victoria, B.C. instructor in
First-Aid #nd Mine-Rescue training for the British Col-
umbia Department of Mines, was at Rossland in Octo-
ber, in connection with the instruction of more of the
employees of the Consolidated Mining and Smelting Co.
in First-Aid and Mine-Rescue work. The company is
giving much attention to the mine-safety movement and
is affording its mine employees at Rossland eyery facili-
ty for familiarizing themselves with measures for the
protection of themselves and others about thep,

Mr. P. L. Naismith, of Calgary, Alberta, genera] man-

ager of the Canadian Pacific Railway Co.’s Department

of Natural Resources, together with several memhers of
his staff, has been investigating conditions affecting the
company’s mineral, water-power, timber and other hold-
ings in parts of the Fort Steele region of East Kootenay
distriet. :

Mr. W. Patterson, of the office staff of the Mother-
lode Sheep Creek Mining Co., of Sheep Creek. Nelson
mining division, British Columbia, has left that pro-
vinee for Ontario, where, it is stated, he will be chief
accountant in  conneetion with mining properties in
Cobalt distriet, in which Mr. John MeMartin is largely
interested.

Mr. H. D. Quimby, who some time since, during the
absence in England of the general manager for the

Jewel-Denero Gold Mines, Litd. (Mr. Chas. A. Banks),
was in charge of the company’s gold mine and 15 stamp
mill at Long lake, in Greenwood mining division,
Boundary district of British Columbia, has returned to
that district. It has been announced that he will be
field engineer for the British Columbia Copper Co.,
which has large mining and smelting interests in Bound-
ary and Similkameen districts of the province.

Mr. Frank A. Ross, of Spokane, Washington, was one
of a number of mining and financial men who recently
went from that city to Nelson, Slocan and Ainsworth
divisions of West Kootenay to visit mining properties
which Spokane men are operating. Much was sgen dur-
ing a three days’ journey, and the visit proved so in-
structive and enjoyable that it is proposed to make
such an excursion an annual event.

Mr. Anthony J. McMillan is about to return to Eng-
land after having spent several weeks in the West where,
in the capacity of liquidator of the Le Roi Mining Co.,
Ltd. (in liquidation), he has been in connection with the
sale to Coeur d’Alene mining men of the smelting works
at Northport, Washington, owned by the Le Roi Co.
He left Spokane, Washington, on October 13 for Nova
Scotia en route to England.

Mr. J. D. Galloway, of Victoria, B.C., assistant to the

Provincial Mineralogist, after having spent several
weeks in the Windermere and Fort Steele mining divi-
sions of East Kootenay, has been visiting a number of
rr_xines and mineral occurrences in Nelson mining divi-
sion. :
Mr. J. Cleveland Haas, of Spokane, Washington, was
again in the Coast district of British Columbia last
month, where he is developing a copper property under
option of purchase.

Mr. Andrew @. Larson, who now makes Spokane,
\’V'ash'ington, his headquarters, was in the Slocan dis-
trict of British Columbia about the middle of October,
arranging for a resumption of production at the Lucky
Jim zine-lead mine, '

Mr. W. Yolen Williams, of Spokane, Washington,
who from 1896 onward, until the time that control of
the Granby Consolidated Co. passed to New York men.
directed mining operations at the company’s big coppcf
mines in Boundary distriet of British Columbia, recent-
Iy made a three days’ trip through Nelson, Slocan and
Ainsworth mining divisions of that provinece. Among
the properties he visited were the Slocan Star, near
Sandon, and the Bluebell, on the eastern shore of Koote-
nay lake. -

Mr. F. R. Wolfle, of Spokane, manager for the Flor-
ence Mining Co., was at the company’s mine near Ains-
worth, B.C., for about a week in October, Shipment of
both erude silver-lead ore and concentrate from the
mine to the smeltery at Trail is shortly to be commenced.

Mr. J. K. Cram, of Kimberley, B.C., superintendent
of the Consolidated Mining and Smelting Co.’s Sulli-
van Group lead mines in East Kootenay, is on a vaca-
tion, during which he is visiting Eastern Canada.

Mr. W. R. Wilson, of Fernie, B.C., general manager
of the Crow’s Nest Pass Coal Co., has recovered from a
severe cold which for a short time threatened to develop
into pneumonia.

Mr. Thomas Russell, colliery manager at Michel,
Southeast Kootenay, for the Crow’s Nest-Pass Coal Co.,
spent the latter part of October with his family at Van-
couver, B. C.
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SPECIAL CORRESPONDENCE

COBALT AND GOWGANDA

The party representing the Fasken and Earle inter-
ests which went out to a point 100 miles west of La Pas
to look at a gold property there has returned. Samples
were carefully taken and these are now being run. Until
such time as results from these have been determined,
it is premature to say anything more th{m that the
prospect is promising. It is a large sulphide orebody
with a mixture of basic metals as well as some gold
and silver. It is situated on a small lake abqut half
way between Beaver and Herb lakes. The trip is by
water up the Saskatchewan river for 100 miles and
then back to the west for about three days’ journey
up a string of streams and lakes. The property was
found by prospectors with whom Jack Hammel is asso-
ciated and it was Mr. Hammel who brought the pros-
pect to the attention of Mr. Fasken in Toronto. The
whole of the country for about 125 miles running east
and west between Herb and Beaver lakes is reported
to be of good prospective value as a mining section.
The rock is similar to the formation 9f the Northern
Ontario rock carrying the ore producing veins of the
distriet. It is not anticipated that the ore will run
high, but if its gold and silver contents are only rela-
tively low the size of the deposit .should make it
attractive.

The Crown Reserve Mining Co. has glecided to take
up their option on the Globe Co_nsohdvated mine in
Trinity county, California. Operations under Mr. Bur-
nett, of the Crown Reserve staff, have already com-
menced. Under the agreement the Crown Reserve
Mining Co. will spend $50,000, at the rate of $4,000 a
month, This will be returned out of the gross ore re.
ceipts, 60 per cent. going to the CI‘QWH Reserve until
the amount is paid. After this is paid the profits will
o to liquidate debts which amount to $140,000 on a
mortgage and $112,000 in notes. For this expenditure
the Crown Reserve gets a 55 per cent. interest in the
company on a thirty-year lease. Some three years ago
Sherbrooke business men took over the Globe Consoli-
dated from the Globe Mining Co. They paid $300,000
for the property and agreed to return this on the basis
of 50 per cent. of the gross returns. As the ore only
runs $9.00 a ton this agreement left small profit per
ton for the operating company- Some months ago the
output became so low that the company deClde_d to try
and induce outside capital to help them. With this,
they approached the Crown Reserve Mining Co. and
after some megotiations obtained the assistance they
desired. The Southern Pacific runs Within 27 miles
of the property ; railhead being at Re‘j‘leg- Transpor-
tation is by automobile. The mine 18 ully equipped
and working has not ceased. There is 'f’;heyamde mil]
with a ecapacity of 125 tons & day. lere are two
known ore vein systems; one of these Is the Globe
vein, which is six feet wide with a known ore shoot of
1,500 feet. The other is the Bailey which can he seen
500 feet below. The idea of the management is that
if raises can be put through from the adit level of the
Bailey vein the orebody of the Globe can be mined at
much lower cost. After some work development money
ran out before any ore was struck. To-day the Crown
Reserve is sinking a winze from the Globe vein and
working is still in ore at twenty feet down.

The Rochester mine now being worked by the Tre-
fhewey Mining Co. has found a little ore on the 300-

foot level. This ore is very patchy so far and consists
of bunches of smaltite with quite a little native silver
in it, running well over 2,000 ounces on the average.
It -will be followed still further in the Rochester terri-
tory and a raise will be put upon it.

The Miller Lake O’Brien Mining Co. at Gowganda
has just completed a shipment of a high grade car of
concentrates. This car will run to about 25 tons of
2,500-ounce ore.

Ore shipments for the month of September were about
400 tons higher than for the previous month. This is
almost: entirely due to the shipments from the Buffalo
mine. This property has been shipping out a large
tonnage of low grade concentrates which formerly
would have been treated by the cyanide mill.

PORCUPINE, KIRKLAND LAKE AND
MUNRO TOWNSHIP

Refining of Gold.—It is a remarkable fact that while
nearly $800,000 in gold is being shipped every month
from the Porcupine camp, none of this is being treated
at the Ottawa Mint where it was stated semi-officially
that the new refinery has been completed and can now
handle raw bullion. Careful inquiry elicited the fact
that no very strenuous effort had been made by the
Ottawa mint officials to obtain the Porcupine bullion
for treatment and that returns on which such bullion
can be taken and treated at Ottawa were such as no
pusiness men would care to consider. The Hollinger
ship to New York and many of the other companies
to Denver, where véry prompt and fair settlement is
made for gold. Settlement from Denver is made about
twelve days after the bullion has been shipped express.
In New York the company is credited with the amount
of the shipment about seven days after it has been
shipped. The advantage of the refining of the gold in
Canada appears so obvious that it is a subjeet of com-
ment that no effort is being made to keep it in the
country and not to ship it to United States mints and
refineries,

Recruiting.—Very remarkable success has attended
the efforts of the recruiting officers of the Pioneer
Regiment in Northern Ontario. It was particularly
$0 in Timmins where Lieut. Smith recruited over 100
men. The calibre of these recruits is excellent. Four
or five of the hundred were graduated mining engin-
eers and the great majority were miners and prospec-
tors of some experience. There were hut a mere hand-
ful that described themselves as having no technical
knowledge of some trade or profession. The results
obtained ean be attributed very largely to the Hollin-
ger mine officials and particularly Mr. A. R. Globe.
Mr. Globe is a South African veteran and for the past
two months he has been conduecting what was really
a training corps. Nearly all the men in this traning
corps joined the Pioneers and their example was o
infectious that it was speedily fOUQWed' by many of
their friends. There was hardly a mine staff in Porcu-
pine that did not lose one or two good men e i)}ie
Hollinger staff is very much depleted. Considerable
effect and considerable encouragement to recrulting
was ShOWIl in the Porcupine camp gince every 'mme
manager in the camp agreed tpat he vyfouid take back
any man that went with the Pioneers if they returned
and desired to take up their old positions. The Hol-
linger went still further and declared that the loyal
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service bonus would be continued as if the man had not
left the country provided they came back to the Hol-
linger staff. This appeared to be a very great encour-
agement to the men who desired to go to the frqnt.
In addition recruiting meetings were held in Timmins,
South Poreupine, Cochrane and Matheson, and every-
where met with great results. Capt. Allan will be in
charge of the detachment from Northern Ontario and
with him will be Lieuts. Smith and Tait, who have
been recruiting in Timmins and Haileybury, respec-
tively. It was the intention to raise 250 in the district
between the National Transcontinental and the C.P.R.,
but it does not seem unlikely that the total number
will be raised from the Timiskaming district alone.
The men from the Porcupine district have been brought
down to Haileybury, but expect to be moved very short-
ly to London, where mobilization will he completed.
One of the inducements held out to reeruits was that
the need of the corps would not necessitate very long

training and that they would be likely to get to the -

front in a very much shorter time than the regular
infantry. A recruiting office has been opened in Co-
balt. Capt. R. P. Rogers has just been placed in com-
mand of a detachment of the Royal Engineers. This
Canadian detachment will be known as No. 1 Tunnel-
ing Company, C.E.F. It will be attached to the Royal
Engineers and is an Imperial command. M. S. M.
Thorne has been appoin_ted recruiting agent and Mr.
MecMillan, Assistant Mining Inspector, will also take a
commission in the same company.

Jupiter and McIntyre.—After many months of nego-
tiations with various companies the Jupiter Mining Co.
has decided to accept the offer of the Melntyre Porcu-
pine Mining Co. for the sale of the control of the former
company. The McIntyre has agreed to at once pay off
the debts of the Jupiter, which now amount to about
$60,000. The remaining $92,000 will be dighursed at
the rate of $5,000 a month in.the development of the
Jupiter property. A mnew company will he formed
which will probably be called the Jupiter Porcupine
or a variation on the old name, and for theip outlay
the MeIntyre will get control of this company. Once
the outlay has been ratified by the shareholders’ meet-
ing on October 29th, preparations lel be made to ex-
pedite the centralization of operations gt the Pearl
Lake shaft. It is proposed that the Peay] T,9ke shaft
shall be the central hoisting shaft on the north side of
the McIntyre property. The Melntyre is already min-
ing remarkable ore along what is known a5 the con-
tact zone. This zone runs across the gorper of the
Pearl Lake property and can be traced for 9500 feet
on the Jupiter. The MeclIntyre directorate helieve that
prospects are good of obtaining fine results on the
Jupiter although assays are low on the surface, hut
so they were on the surface at the Mc'Intyre_ On the
same vein system until such time as it is pogsible to
make connections between the old workings and the
Jupiter and Pearl Lake shaft under ground the ore
will be mined and drawn across to the
where an extension is already being prepared for its
reception and treatment. An ore bin will be provided
at the old Jupiter workings, from which the big wagons
will be filled and the ore will he dumped down this
and afterwards drawn out from that point. Ag the
main Jupiter orebody is likely to be an extension of the
Melntyre no serious metallurgical difficulties are antici-
pated in the treatment of the ore and the unit to be
established will correspond very closely to that already
installed at the mill. This unit it-is expected will be
ready by January 1st, at which date there should also

MeIntyre mill”

be a considerable tonnage of ore broken at the mine.
Power at Porcupine.—An engineer on the staff of
the Hydro-Electric Commission has recently been mak-
ing an investigation into the power situation in Porcu-
pine. The rate charged by the Northern Canada Power
Co. varies very considerably, and it was desired to see
what -can be done to adjust the rates. In many of the
smaller plants in Porcupine the cost per ton in power
is a very prominent factor. Some of the companies
are running half Hydro-Electric and half steam
power; not Decause they desired it, but because the
demand on the power in the camp usually exceeds the
supply. This is not the case now because of the un-
usually wet season and it is probable that enough power
will be available to safeguard them for the ensuing
spring, but the increasing demands of the Dome and
the Hollinger alone will make absolutely necessary the
obtaining of more power. The present power company
expresses its intention of obtaining more power by con-
serving the water flow on the Mattagami river.

NEWFOUNDLAND

Mr. J. J. MeDougall, C.E., manager of the Dominion
mine at Bell island, who returned recently from a wvisit
to Sydney, brings the pleasing news that his company
will operate on a specially large scale the coming
winter at Wabafia, working all the areas now opened
and employing 1,000 men or more all through the win-
ter months. The output will be stocked as removed
from the mine, and held until the spring and then a
large fleet of steamers will be employed to convey it
to Sydney, where smelting operations on a large scale
will be carried out as a result of the inerease of iron
and steel production due to the extensive manufacture
of war munitions throughout Canada.

Report has it that the ‘“Workington’’ iron mine in
the distriet of Bay-de-Verde, which has lain idle for
fifteen years, is to be re-opened in the early spring by
a large and wealthy corporation. The property is
owned by the Newfoundland Tron Ore Co., Ltd., and
from' 1897 to 1900 this property was looked upon to
outrival the famous iron deposits of Bell island. Many
shafts from 40 to 300 feet in depth were sunk on the
property, and several hundred tons of ore was raised
to the surface. At 150 feet in depth it was said that
one-half million tons of ore was in sight.

The Newfoundland company spent considerable
sums of money on the work. They erected a very cost-
ly plant at the workings, built seven miles of railroad
from Old Perlican, which Was to he the shipping port,
and constructed a substantial loading wharf, besides
building several houses for the workingmen. Why this
mine was closed has never been known. Not only was
it closed, but the plant and railway track with engines
were all removed. The ore from this mine is a red
hematite, of a higher grade than Bell island, averag-
ing over 60 per cent. in metallic iron and freer from
injurious ingredients sueh as sulphur and phosphorus.

The success of the British Empire and her Allies in
the wars now raging to a large extent depends upon
an adequate supply of iron and steel and other finer
metals, and it should be the duty of all who desire the
old Flag still to wave above us, to see that there shall
be an unlimited and constant supply of the raw ma-
terial for all purposes. Newfoundland is indeed rich
in iron, copper, lead, manganese and sulphur ores and
other minerals, and that her sons are patriotic enough
to work day and night in the mines, to supply the fur- °
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naces of Canada and England with material for shells

~and guns, there is not the least doubt.

In addition to vast supplies of hematite ore, New-
foundland and Labrador possess vast deposits of mag-
netie ore, which up to the present has not been utilized.
The recent favorable results attained in electric smelt-
ing may lead to solving the problem of satisfactorily
reducing the class of ores which under the old methods
of smelting baffled all the efforts of metallurgists.
Should a satisfactory process evolve, it is certain that
Newfoundland and Labrador will eventually become
one of the largest iron ore centres in the British
Empire.

A cargo of copper ore has just been shipped from the
Tilt Cove mine; this is the second cargo this week,
The discovery of Tilt Cove copper mine dates back
to about 1857. Since 1864 work has been carried on
uninterruptedly, and it is pleasing to know that after
fifty years of mining and shipping, during which time
many million pounds of copper were exported, the pro-
perty gives no evidence of decay to-day. The property
was originally owned by Messrs. C. F. Bennett and
Smith McKay, two of Newfoundland’s respected mer-
chants, who, up until 1888, operated the property with
a great measure of success. In 1888 the mine was
leased to the Tilt Cove Copper Co., Litd., whose capi-
talization was £20,000, with head offices at 9 Queen

Street, London, and with John Taylor & Sons, mana-

gers, and Col. J. W. Young, chairman. The annual
rental paid the owners was £4,400 and one-half of the

net profits earned.

BRITISH COLUMBIA

While still early to estimate what will be the total
value of the mineral production of British Columbia
in 1915, there seems to be good reason for thinking
that it will, on the whole, compare favorably with that
of last year. This statement is made assuming that
nothing will happen to seriously affect the output of
ore and coal during the last quarter of the year, In
regard to the latter, cheering accounts have come in,
these indicating that the demand for coal is gradually
increasing as the winter season approaches. The out-
put of lode metals seems to be fairly well maintained,
with a tendeney toward larger production of hoth cop-
per and lead than during the earlier part of the year.
It is probable that the production of silver yill be
somewhat less than that of 1914, and zine production,

* too, has been smaller owing to market conditions not

having been good. Yet, taking things all round, there

is no good reason to think that the total value of this

year’s mineral production will be as 10w as that of last

year. .
East Kootenay.

Coal mining has been fairly active lately at both the
Coal Creek and Michel collieries of the Crow’s Nest
Coal Co., and it is known that the outlook for an in.
creased demand is promising. Development of exten-
sions of known coal areas of the fields in which are gsitu-
ated the mines of the two collieries above-mentioned
can éasily be undertaken whenever a market shall he
found for a much larger output of eoal than has heen
made during the last year or two. A gratifying fea-
ture is that big deposits of coal of excellent quality
have been opened by recent developments, and as pro-
gress is made with further development and equipment
of several new mines, the large productive capabilities
of these properties becomes more evident. With much

coal of good quality available for making coke, it fol-
lows that a corresponding improvement in the quality
of the coke produced results. There is a larger market
for coke now than during the last quarter of 1914, for
with smelting works again in operation at Grand Forks
and Greenwood, in the Boundary district, and the
smeltery at Trail, in West Kootenay, treating more ore
now than last autumn, the total quantity of coke used
monthly at those several works is necessarily greater
than when less ore was being smelted at them. In
addition, Crowsnest coke is in demand for use at some
of the Montana smelteries.

Some information was supplied recently relative to
copper properties situated in Fort Steele mining divi-
sion. Much interest is also being taken locally in gold
claims in the neighborhood of Perry creek, which flows
into St. Mary’s river between Marysville and the junc-
tion of the river with the Kootenay at Fort Steele.
Some of the lodes or veins on Perry creek are continu-
ous for miles, generally without break or fault. The
value they contain is in gold. Chief among the pro-
perties that have attracted a_ttention is the Homestake
group of ten claims, on which Mr. Geo. T. Carr has
done work for seven or eight years. With Mr. Carr is
associated in the ownership Mr. Wm. Duff Hanie, of
Chicago, Illinois, who last year had a number of sam-
ples of the ore from this group assayed in Chicago,
with the result that assay returns up to $19.20 a ton in
gold were obtained, while the result of assay of an
average sample over a width of 28 feet was given as
having been at the rate of $9.60 a ton. The develop-
ment work done on this group includes two shafts, each
sunk to a depth of 60 feet, and a crosseut adit driven
400 feet to the vein with drifts 170 feet in one direc-
tion and 120 feet in the other. In addition, there has
peen much opencut work done on the various claims of
the group. ‘An idea of the renewed interest taken in
the Perry Creek region when the results of Messrs.
Carr and Hanie’s assay tests were made public may be
obtained from the authentic statement that more than
200 mineral claims have been located in the neighbor-
hood and recorded at the office of the mining recorder
at Cranbrook,

g Metalliferous minerals produced in quantity in Fort
Steele division over many years include gold, silver and
lead. The St. Eugene mine, near Moyie, was long the
chief lead-producing mine in Canada; now the Sulli-
van, near Kimberley, holds that distinetion. The North
Star, also near Kimberley, was at one time a well-
known producer of ore, the chief valuable constituent
of which was silver, with lead a less important con-
tent. There are great masses of lead-zine ore in the
neighborhood of Kimberley, but much of it is ot: a
complex character not amenable to ordipary reduction
processes. Another mineral, recently discovered in the
St. Mary’s region is molybdenite, samples of ore found
on Baker creek, a tributary of St. Mary’s river, having

been sent to Vietoria for identification and there deter-

mined to contain molybdenum. "

The Florence Mining Co.’s mine, situated about two
miles from Ainsworth, will shortly eoncentrate }tﬁ oﬁ-e
at the Highland mill, under an arrangemegthwﬁt t :
Consolidated Mining and Smelting Co., which has no

trate ores

for several months used the plant to concent
i - os in the neighborhood of Ainsworth.
from its own mines 1n g S Aot bfiate s

A report is current that another goo
heen opened in the Highland mine.
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STOCK QUOTATIONS. SILVER PRICES.
October 25, 1915. New York. London.
New York Curb.
Bid. Asked. . cents. pence.

. Alaska JUD Gold \.veerurniiiennns 11% 12 Ocmbge’_ AR
BYAGC s CODDET " f8 s s cplaien o sn amoioth 9 9% e N T R 4974 23}2
OBREACODDET - . eis » oy enss > o singaia 2 23 23% 0 R e o4
Kennecott COPPET ««.tv.vevosansocs 538 54 13"" R 491/ %
Magmacopper ................... 14% 14];/2 14--------..--..-...'-"... ...... 49; 24
NipissingMines ................... 6% g 7 { 15..'.'.”“”“”””“”“ ..... 49; 24
~Tonopah EXtension ...,.......c..-- 2%, 3 GoVes T e e T T 49,;’ . 237
.Tonopah Mining ..........coceevees 5% 5% 18. e e A, ) St 495/3 23+;
Yukon Gold ...... el Al p 2% 2% e A S 0% 231
i . v CObalt stocks. 20. o acaedy SR LT T 49; 237/

‘ \ - 00t0ber26,1915- 21....‘.-.................--.‘ .... 498 23;

Asked' Bid, 22-------.--..----;----...-:.-.::. 49 231;
SRl | L i s g 3 434 4% e S U | 237%
Beaver COM. ........ceeececnseenns 30 29 25' AR SR O S P e 487/8 23}2
Buffalo. . . . ccoceeecesne a0 65 45 R S s R A e S G A &
Chambers Ferland ........ccc0.... 15 13%
CONTAZAR (o2 o e o s otoalaidi's 20 0i0 2m 0io mil 380 350
CfOan ReRB oIl oie e e i 42 41 TORONTO MARKETS.
: Fo_'ster. i AR A bRt fe 3 Oct. 27, 1915—(Quotations from Canada Metal Co., Toronto)
.'._Gitfford- N ot i ok e 0 i 1% Spelter, 18 cents per 1b.
ORI, L5 ) S e et Sl S AT B % % Lead, 6% cents per 1b.
} Great Northern '.......ceeveevi.., 3 2% Tin, 37 cents per 1b.
w2 ;—Ia'rgra.ves. S e S R 2 1% Ahtimony, 40 cents per 1b.
Hudson Bay e B o 890 50 o tullb g 2200 2100 Copper castings, 49 cents per Ib.
OFE Lako - . oo dee dov s drneias o e 350 Electrolytie, 19 cents per Ib.
LATROBO: .- ¢ e fiel o o o iifionis Sais SREE 50 45 Ingot brass, yellow, 13c.; red, 15 cents per Ib.
McKinley Darragh .............c... 31 29 Oct. 27, 1915—(Quotations from Elias Rogers Co., Toronto)

ONIpissing. . .. ool e saenihiin s ~ 690 .680 Coal, anthracite, $7'75 per tdn.

Ophir. . . ... et oiaieis o v 5 o Eals o el oY 2 i Coal, bituminous, $5.25 Der ton.
Peterson LaKe cooovevvononsrnnenas 2214 2214
Right of Way J....cteeeeceneeen... 41/ B

. Seneca SUDPETIOr .....coeoeeesereen. 65 60 NEW YORK MARKETS.

T et M C A 4 1% Oct. 22, 1915—Connellsville coke (f.0.b.) Ovens—
e RO 5 42% 42% Furnace coke, prompt, $2.40 per ton.

0 i e MR R A eE ib Foundry coke, prompt, $2.60 to $2.75 per ton.
Wettlaufer. . . . «..oceoenaececcccnas, 7 6 Oct. 22, 1915—Tin Straits, 33.50 cents, :
. quk 1030 0 s r O APPSR AR R 2 1 ‘Copper, Prime Lake, 17.75 to 18.00 cents.
‘ Porcupine Stocks Electrolytic copper, 17.50 to 17.75 cents.
October 26, 1915. Copper wire, base, 19.00 to 19.25 cents.
{ Asked. Bid. Lead, $4.75 cents.
.......... Spelter, 14.12% to 14.371; cents,
g(x:;xe. T N SN ) 232 23 Sheet zine, (LoD, smelter); 16.00 cents.
& Laleradis Sl ol 20 19 Aluminum, 54.00 to 56.00 cents.
i Miness L sl . SR s e 3000 2600 Platinum, soft, $50.00 to $54.00 per ounce,
Pt M 0 gtioum, hard, #5400 96800 pa; ot
R B WP ulokeiiver, $9200 to §9400 per 751b. sk
Gold Reef .--vvvercecinntoiinaaeens 4 3
THOMESLAKE. + «« + oo s v omsonnnian,ise . 16 CONSOLIDATED SMELTERS.
SCHOILINGRr, « o < +ove ot b ek - 2490 Consolidated Smelters’ pronounced advance, which

t gDIber, i . cceidaa e s e te i 1114 1134 has been earried 50 points beyond' the year’s low levels,
MCINtYTe, . .. covovescrseriennanees 53?& 53 at this week’s best prices, revives rumors that the stock
MODELA. + ¢ s sovesriotrostoseces T 7 will go on the 10 per cent. basis for which the Street
PERSlLiake .. .o o vies . oo v s ompRE Lo % has been looking. All the reports on the company’s
Porcupine Crown .................. £ 79 position for some weeks have been extremely optimis-
Porcupine Gold €X-I ............... e £ tic. Whether or no directors take early action on the
Porcupine Imperial ...........c.... 5% 5% dividend it is considered by many that the present earn-
Porcupine Tisdale ................. 134 1 ing power of the company gives the stock the increased
Porcupine Vipond ................. 84 83% value. It is interesting to recall that the C.P.R. is a
Prefton B. D V... i sesea s deean 614 6% heavy holder of the company’s stock ; sufficient to bring
Teck-Hughes. . . . ......oooevienens 10 9 in a yearly income of $209.520 in the past year.—Finan-
WoBt DOMEO: cvcsvssisvercvsosincvons 93, 9% cial Times.




