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AN IXVESTKiATlOX OP CERTAIN CANADIAN
IM.ATINl'M AND MANCJANESE RESOURCES.*

liY G. C. Mackknzie.
Annual Moi-tint;. Montreal, March .')— 7, li)19.

Prior to t\w war the world's supply of platinum was de-
rived almo.st entirely from the Russian Trals, and when hos-
tilities eommeneed in the fall of 1914 the Russian production
wa.s reduced almost one-tliird, due principally to the con-
scription of miners for tli.' Russian army. This state of affairs
wa.s further aKfrnivated by the fact that a very large quantity
was required by the munition industries of England, France
and the United States, in the manuuicture of sulphuric acid,
and also for the ignition apparatus of all tyj)es of internal com-
bustion engines.

The State of Columbia, in Central America, is second only
to Ru.ssia as an important source of platinum, producing in
191 :i, ]r),000 ounces as again.st Russia's 250,000 ounces, whereas
in 191G Columbia j)roduced 2r),000 ounces, the Russian output
falling to 6;{,900 ounces that year.

In 1906 platinum was worth from $20 to $38 per troy ounce;
in 1914 its value increased to an average of $4.") per ounce. At
the end of 1915 the price had again advanced to $85 per ounce,
and by December. 1916, had reached a figure of over $100 per
ounce. In the .spring of 1918 the United States Government
made an official fixed priee of $105 per ounce of refined plat-
inum and adopted stringent regulations govern -ng its purchase
and exportation. The .<>-itish Government followed suit in the
fall of 1918 with the noti.i ition that they w'!re prepared to pay
the official American price for Canadian platinum.
The whole amount of platinum so far produced in the world

to date is estimated by Dr. Geo. F. Kunz at 4,000.000 ounces, a
quarter of which is assumed to be in the United States, with
the addition of about 400,000 ounces of associated platinum
metals.

He distributes i.iis platinuin in the various industries as fol-
lows :

—

0:.
Catalyzing 400,000
Dental purposes 1,000,000
Chemical apparatus, etc 1,000,000
Electrical devices 500,000
Jewellery 500^000

• "By permission of Canadian Munition Reaonrees Commission.
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Kiiiiz estimates nlso that the followiiifr amounts used for

(•atal.vzintj purposes arc distributed in the different eountries

ahout as follows:

Oz.

United States 200,000

Entrland 100,000

(iermanv 70,000

Franeo :W,000

Total 400,000

The followinjr table of the world's production is taken fron

Dr. Kunz's artieb- in the Mineral Industry, Vol. XXV.:
^\'orl(J's rrodiicfiiiii of Snv Platinum in 1!)i;}-li)16, by Countries.

(In tri)v oiiuces.

)

Countrv. inii 1944. 1915. 1916.

Rus-.ia, cni.lo '. (a)-J:-n 000 (a)241,200 (a)124,000 (a)63,900

Ciiua.la, .TUile (I.) -50 (a):!0 (a)lOO (a)60

N'l'w So\ith U'jilcs ami
Tasmania, rni.lp (n.... 1.275 (a)l,248 30.S 222

Colombia. .Tii.l.- (a)l.-,.0t)0 (a)17,300 18,000 25,000

I'nitPil Htates. iloiiu'stic

,.ru<U' 4h:! n-O 742 750

I'nitt'il States, ret'iucil from
foreign ami lionicstii'

matte an.i bullion (. 1 1.. ((1)1.100 2,90.'; 5,7.W 2,25«

Borneo and Sumatra anil

other crude (o) 2(iO (f) (f) (f)

Total 208.108 26.i,45.'! 148,89« 92,488

(a)Kstim.attMl. (Ii) In addition to platinu:.. contained in matte and

bullion refined in the t'nited States, (o) Chiefly iridosmine. (d) Does

not induile refined i)latinum from dome.stic crude, (e) Includes small

production in .Matlafjiuscar. (f> \o basis for estimate.

Canada has up to the i)resont been of very minor importance

as a producer of this metal. A few hundred ounces are recov-

ered annually from the refiniiifj; of Sudbury copper-nickel matte

by the Int rnational Xiekel Corporation in the United States,

and probably a somewhat larfjer amount by the Mond Nickel

Company at their refinery in p]ng:land. In this connection it

is interestiufr to note that the Mond Nickel Company are re-

ported to be makin<r a better recovery of platinum metals by

their process of rcfiiiinpr than the International Nickel Cor-

poration have so far accomplished at their New Jersey works.

The rei)ort of the Koyal Ontario Nickel Commission states that

in Iftlfi the matte produced by the Canadian Copp<'r Company
was estimated to contain 5,640 ounces of platinum and 8,460

ounces of palladium, and that the recovery of these metals by

7 ,'
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the International Nickel Company in that year amounted to 1,-

093 ounces of platinum and palladium together witF; 257 ounces

of other metals of the platinum ^yroup. Recent r>:<earch investi-

jrations conducted by the IntirimtionHl Nickel Company have

shown that it is possible to greatly hnprove their recovery of

the platinum group metals and it is probabl. that these im-

proved methods will be practiced in the near future. The Mond
Nickel Company did not furnish figures of platimun recoveries

to the Royal Ontario Nickel Commission, but from assays made

by the Commission it would appear that the Mond Nickel Com-

pany's matte contained more of the plafiinim group metals than

the matte of the Canadian Copper Company.

The British America Nickel Corporation will employ the Hy-

binette prwess of electrolytic refining, which it is expected will

make a more or less complete recovery of the precioi.s metals in

the matte.

Should the International Nickel Company succeed in recover-

ing a high proportion of the precious metals it is well within

the range of possibility thci the total production of platinum

group metals by the three nickel companies will exceed 10.000

ounces yearly

Some yearfi ago a considerable (piantity of native [ilatinum

was produced from the Tulameen District in British Columbia.

There are no data of the amount prodticed previous to 1885, but

since that date the platinum recovered has been estimated by

Camsell at 10,000 to 20,000 ounces', and at one time this district

was the princii^al producer of platinum in North America.

In view of the serious shortage in the world's supply of plat-

inum and n'r-- esieciallv because of its importance as a war

metal, the ^ - '^^ni'tions Board, in June. 1018. requested

the Muniti-- -es Commission to undertake an examina-

tion of eerth lelinuni occurrcTices in Alberta and British

Columbia
. ^ -c^ ^ o

One of the first properties to he examuied was at b ort Sas-

katchewan. Alberta, on the Saskatchewan river. The owners

of this property having applied to the Imperial Munitions

Board for examination of the ground, and subsequent financial

assistance, if sufficient platinum were discovered, the Commis-

sion was asked to undertake a systematic examination of the

property, and to report thereon at the earliest possible moment.

"T)r "W L Uglow, of the Commission staff, was sent to Fort

Saskatchewan early in June, and made a preliminary report

'Memoir No. 26. Geology and Mineral Deposits, Tulameen

District, B.C., G.S.C., 1913.
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to the cffiTt that both froUl and platiiiviin won' roimd to wciir,

althoiitrli it was difficult to cstiniate the value of the trroutid bv

satiipliujr inetliods cinployod in the prcliminiry examination.

It was ftien decided to survey and ilrill the property in an ap-

proved iiiniuier in order to diMiioristrate beyond any uncertainty

the |)ossibility of platinum produi-tion, and an Empire Drill

was placed at Dr. T^dow's disposal f')r this purpose. I'ciidin<,'

the arrival of the drillinir e(|uipni('nt at Fort Saskatchewan,

Dr. Tfilow was instructed to nuikc a <|uick trip up the Peace

Kiver for the purp(»se of investi^ratiie^' certain allejred platinum

discoveries in the vicinity of the junction of the Finlay and

Parsnip rivers with the j'.iice river. His report on the possi-

bility of securinj: platinuiii in the Peace River District was

not optimistic, and he returned to Fort Saskati'hewan ami

commenced the drilliii".' of the later proi)erty. early in the month

of .Tidy.

Drillin«r was continued at Fort Saskatchewan until aliout

the middle of Aujrust duriu!.' which time 22 holes were put down

with the Empire Drill, of vvhii 18 were sunk to a bed-roek

consistinsr of clay shale. The Fort Saskatchewan work nujy be

briefly summarized as follows:

Tht> (iold and platinum occur in the fonu of a very small

flat flakes or scales rather larirer than the fiftieth of an inch

in their largest dimensions, and therefi)r(> their recovery by

dredsriiiir operations woulil be vei-y difficult. The trravel which

carries the i>recious metal has an avera-.'c thickness of aboiit

11 feet, and coveriiitr a very lar<,'e proportion of this <rravel is

a mantle of fine sand silt with an avera-_'e thickness of IfiVj

feet. Thi' flakes of the pre, -ions metals were found to lie chiefly

in the upi)er 4 or .") feet of the irravel, and therefore their re-

covery would reipiire the entire removal of the overlyiny; nuinile

of silt which itself is almost (piite barren. The samples, with

one or two exceptions, were found to contain less than 10 cents

in jrold and platiinnu per cubic yard of L'ravel. aiul while there

are smaller and shallow stretches of the ?ravel cm the river bars

which yield values from 12 to .">>« cents per cubic yard, the pro-

perty as a whole was not considered valuable for lartrc scale

dredprinpr operations.

Meanwhile, early in .AuL'ust, the writer, in company with Mr.

Charles r'amsell of the r.eoloL'ical Survev. made a careful ex-

amination of the stream ijrravels of the Tulameen river. Brit-

ish C'ohnubia. and concluded therefrom that this stream should

be prospected by means of core drills to determine its value

as dredtrin^r frround. The town of Tulameen is situated in the

Similkameen'Minin^r Division in south-western British Cohim-
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bia. and is iraclH'd from Vancouver via Knhy Crpt-k Junction

and Kettle Valley railway. The Tulamt'cn river is a small

mountain tributory of the SimilkHiueen rivtr forming a junc-

tion with the latter stream in the vicinity of the town of Prince-

ton. In the early days the Tulameeii was worked enerKetieally

for i)laeer jrold and a considerable amount of platinum was also

secured in the past, but as the price of this metal at the time

of early mining operations was only from $5 to $10 an ounce,

its recovery was not priven nnich attention.

Uurinjr the preliminary survey of the Tulameen some small

scale washing operations were conducted with the object of

sccurinjr a rouph e-timate of the value of the ground. In th&-

'

tests about !)0 cnbie yards of jrravel were washed and the small

clean-up njade ther from was ilistinetly encouraging. The ;jold

and platinum wen- found to occur in approximately the propor-

tions of 6O9; of the former to 40'/, of the latter, both metals

being in rather small grains and flattened scales, although there

was 'sufficient evidence from the character of these -mail par-

ticles to point to the fact that the metals had not travelled far

from tlie source of their origin.

Both (Jamsell and Kemp have described the occurrence of

platinum iti this district exhaustively, and there is no need of

further umi>lification. Both of these investigators determined

the fact that platinum originated with the pyroxenite rocks

of the district associated with chromite and magnetite. It is

interesting to note in this particular that we were shown several

small nuggets of platinum encrusted with chromite which the un-

itiated might readily mistak" for pure chromite or magnetite.

When these small encrusted nuggets were immersed in dilute

nitric acid for a short time the coating of chromite was dissolved

away leaviiifr the kernel of platinum.

During our investisratioii in the field, there were no large

nu<'<'ets of platinum discovered, but we were shown a very fine

collection of lujggets. the property of a Mrs. Cook, of C'oalmont.

The largest of the ("ook nuggets was about the size of a large

kernel of corn, and the smallest about the size of a gram of wheat.

These nuggets have been on exhibition at various times and as

they are a very unique collection they should be acquired for

the museum of the Department -^f Mines in Ottawa.

The upper portion of the .'ulameen river lying above the

mouth of Slate creek has a more or less canyon-like character

the banks being very steep and precipitous, and this portion of

the river is being worked at the present time by prospectors for

the recovery of the precious metals. Some of thes.> prospectors

are working the high benches from 50 to 100 feet above the
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(•reck bottom : othtTN arc Htt(>niptiii>r to n-fovcr tlio jjold hiuI
plutiiium from pot-holes in th»' riv«'r \hh\ but the s nn total of
thi'ir opcnitioiis is rather small, and the priMlnction of preeiouR
metals is almost iie>fli|fible, making little Itetter than wapes for
the operators.

Helow the mouth of Slate creek. an<l for tlitfe mil.s down
streai" to the town of Tulameen, the eharaeter of the river is

deeidedly different. The river valley broadens to an averajre
width of 't(M) feet and the gravel lies in larpe bars and Irtw-Iyinir

benches at depths that vary from L'O to over 1(M> feet. It was
this area that w, > eoiisidend should be prosiiceted by means of
core drills. The total quantity of ^'ravel has bee- estimated
rouj.'hiy at l.'t.OOO.OOO cubic yards, most of which consist of heavy
coarse pebbles with numy boulders the si/e of a football. Oe-
easioiudly. larjje boidders the size of an automobile are en-
cdunteri'd, but they are by no means numerous, and should not
present any serious difficulty in dred;rinir operations.

The Kettle Valley Railway t<nic|ies tiie Tidameen river at the
town of Tulameen. three and a half mih's below Slate creek,
and fiillows the river for a distance of approximately 20 miles
down stream to the town of Princeton. The iniestion of tram--

portation is therefore solved. The river bed between the town
of Tuiamten and Slate Creek is not heavily tind)ered, althouj,'h

there is some (piantity of poplar aiul jack j)ine with an oeca-
sioinil jrood-sized s|>ruee atid more rarely fir and red ami white
pine. The river has a fall of 11(> feet Ix-tween Slate creek and
the town of Tulameen and flows for the most part of this dis-

tance in a series of small ri.pids interspaced with (juiet stretches
with an averafre speed of approximately five miles per hour.
The stream is not deep—probably the deepest holes at the foot

of the inimeroiis small rapids are not jrreater than 15 feet,

whereas the averajie depth of the river at low water is about
l',2 feet. The river, like all mountain streams, is very turbulent
in the sprinjr of the year, but thi.s condition shoidd not jeriously

affect (IredKiiij; operations if due precautions are take'i.

Drillui}? with the Empire hand eipiipment was commenced in

the month of Septeudier, and after the completion of three

lioies, the deepest being 62 feet, it was decided to install a power
drill of the Keystone type, a., the jrravels were too heavy and
tiffht to allow of much speed beinp made with the Empire equip-

ment.

The chief advantage of the Empire hand drill is its mobility.

It will take down so that the largest piece to be transported
does not weigh more than 250 lb., and providing that the

gravels to be examined are not heavy or contain too many bould-
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ITS t'oiisitloraldt' prcigrcsN cun Iw mudo with thiH e(|\npnieQt.
The niaiiufai'turors clHiin that the tswMitial foatiirc of th«' Em-
pire is the rotation of the aninj^ duriiiK th«« entire drilling
operation. A platform in moiuited on the top of the easing
iip«tn whifh four labourers stand and alternately lift and drop
the (irill nMis to which are attached the drillinjf tools. I'ro-

vidinir the j?ronnd is not very tijjht and do«>s not consiHt of heavy
jrravel, the rotation of the easinjr by means of horsefi wer to-
jfether with the weiirht .>f the equipment and the men on the
platform will sink the eahint' as Iriliiiifr proceeds, and the eorp
of sand and gravel accumulated in the inside of the casing is

pumped out as fast as it forms.

A power drill of the Keyst.iru- type works in somewhat dif-
ferent manner. The casing is driven Mit > the pround for every
foot nmde and as a jreneral rule projrress is nwide by alternately
drivint' for one or more feet and then pumpinp the core accum-
ulated from the previous drivinj:. When exceptiorudly large
boulders are encountered, drillin^r below the easiiif,' is resorted
to and is ^renerally permissible. The Keystone easinfj i.s larger
and heavier than the Empire, and is driven by means of two
steel tlriving-blocks bolted to the drilling stem, the total weight
of which is appro.xinmtely WK) pounds. In driving, some fifty
to sixty blows are struek per minute with a fall of approximate-
ly fourteen inches, aiul it is an exceptionally large boulder that
cannot be drilled through, broken up or pushed to cue side by
this heavy and continuous poundijig.

When starting with the Empire drill it was <|Hickly demon-
strated that the ordiimry Empire method of working wouL'l not
make progress in heavy gravel, ami it was therefore decider; to
erect a tripod over the drill platform and with a . , -dinary j

;]>

driver trip employ a 500 pound driving block o. . r in order
to drive the casing in the same manner as a Keystone casing
is driven. With this equipment, and using a horse to lift the
driving block from two to four blows were struck per minute,
considerably better progress was made than by allowing the
casing to sink simply by rotation. Notwithstanding this addi-
tional ecjuipment the Empire could not keep pace with the
Keystone, and the power drill was eventually used exclusively.

Drilling was continued until the second of December when
a heavy fall of snow held up operations, and as no provision
had been made to continue during the winter months, the work
was stopped and the outfit stored in Vancouver.
From the comparatively small amount of work accomplished

it is difficult to arrive at definite conclusions regardinf; the
value of the Tulameen gravels, but it can be stated that results,
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incompL.tt' as they are, warrant further investiKation. Alto-pethor e eve.i holes were put down, the deepest being 72' 6", amithe shallowest 11 w.th a total of 516' drilled. Six holes wer

l\LhZ W^'^^T^'
^'"' «^'>^''-- beinf, stopped at depths atvvhi.h the values did not warrant further driliin- Bed-rockwas found to eonsist of a rather hard preen quartz-schist, whichon pan.unp yielded no black sand but abundance of fresh iron

J)yrites. Both pold and platinum were found to occur in small
sea es and pellets with an occasional colour of gold of approxi-mate y 1/. mi l.gram weight. Platinum in the ore .samples
could not be distinguished from drill steel cuttings, and there-
fore no log could he made of its occurrence during drilling op-
erations. Gold colours, however, were logged in the customary
manner. •'

Core .samples consisting of the total amount of black sandtrom each hole were forwarded to the Dominion Assay Office
in Vancouver, and in every ca.se the total amount of sample
was melted down for assay. This entailed a great deal of work
but was

.
onsidered neces.sary Ix-cause of the difficulty in ac-

curately cutting down to assay ton samples. No attempt was
made to amalgamate gold in the field because in the recovery of
both gold and platinum by large scale operations ordinary me-
thods of amalgamation would not ai)ply.

In addition to the Tulameen work 'the Commission enga-ed
Mr. \\m. Thomlin.son of New Denver, to undertake the"sam-
pling of a large number of specimens from many localities in
•southern British Columbia where platinum had been reported
or was supposed to occur. An alleged oecurren.-e of platinum and
gold on Potato creek, Jervis Inlet, a short distance north of
Vancouver, was examined and reported upon.
A detailed reimrt of all platinum work completed indudiii"

drill loL's and surveys will be published by the Commi-ssion earlv
in t!ic summer of this year.

Mamja.nese.
In the month of August last, the writer, at the re(piest of

the Canadian War Trade Board undertook an examination of
a new discovery of manganese ore situated near Lake Cowichan
at the summit of the divide between Chemainus and Cowichan
ri\ Ts, OQ Vancouver Island.

At the time of the first visit the small amount of .stripping
accomplished had disclosed the outcrop of a secondary deposit
of manganese oxide for a distance of approximately 100 feet,
striking 10° south of west, and dipping 70° towards the south.
The deposit lies near the contact of the Sicker .series and the

Cowichan group, described by C. H. Clapp, in map 17A of
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south Vancouver Island, published by the Geological SurveyThe ore-body appears to be associated with the quartzite rocks
ot he Sicker series and con^ists of niapanite and possibly some
ps.lomelane which has undoubtedly been derived from the alter-
ation ot rhodonit.'. the silicate of man-anese, which is strongly
... evidence on both sides of the ore-body. Samples taken acroii
f he widest portion ot the outcrop indicated approximately 12
feet of ore with a metallic manpanese content of better than
..OA and with less than K>% of silica. Phosphorus was found
to lie present in amounts irenerally less than .075%.
The report to the War Trade Board was to the effect that

the deposit consisted of a promisi.ifr prospect of merchantable
iiietallur-ical ore, and that the owners were prepared to de-velop t.ieir [)roi)erty under certain jruarantees providing for
the marketing of the ore produced. The War Trade Board
after some considerable delay in consideration of the proposal'
eventually declined to furnish the re„uired puarantees. and no
l.rodiiction of ore has taken place to date.
A second inspection of this property was made on the 11th

Aoveniher. and as considerably more stripping had been accom-
plished at this later date a much better opportunity was given
ot securing representative samples which on analyses proved
to parallel very closely the results from the first set of sam-
ples obtained m August.

Unfortunately, the owners contented themselves with merely
stripping the surface, and while thev have disclosed a verv
attractive outcrop of high grade metallurgical ore thev had
not during 1918 accomplished any cross-cutting or sinking to
prove the quality of the ore at depth. This, of course, is to be
regretted, as in all secondary deposits of this nature, particu-
larly of manganese, the deciding factor as resrards the value of
the deposit IS the extent to which oxidation of the original min-
eral has taken place. That the owners realize the importance of
this IS indicated by the fact that thev are now engaged in re-
moving portions of the outcrop to prove the quality of the ore
for at least 10 feet below the surface.

Tf the Oowiehan deposits are proved to contain a large ton-
nage of metallurgical ore such discovery would be of consider-
able importance to the iron and steel interests of this country
At the present time. Canadian iron and steel works are using
something over 1.000 tons monthly of ferro-manganese all of
which is imported either from England or the United States
and therefore if a domestic supply of manganese ore can be
a.s.sured its utilization should be carefully investisated. The
situation of the deposits with respect to the market in Eastern
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Canada is unfortunate, and it is a matter of doubt whether it
would be advisable to manufacture ferro-manganese on the
coast, or transport the ore by boat to Atlantic ports via the
Panama Canal. The praspect for the manufacture of ferro-
manganese on the coast possesses several attractive features and
one outstanding problem, which is the cost of electric power.
According to figures given to the writer and also quoted by Dr.
Stansfield in his report on the iron smelting possibilities in
British Columbia, electric power is quoted at a considerably
higher figure than would admit of proftable electric smelting,
even in the case of ferro-manganese.
The Commission intends to publish very shortly all informa-

tion at its disposal on the Cowichan manganese deposits, and the
possibilities of manufacturing therefrom in Canada high grade
ferro-manganese.
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