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PREFACE

This Bulletin is a complete revision of one published in 1941
under the same title. Expansion and revision of Bulletin No. 10
was made necessary by the many new discoveries of scheelite made
during the last two years, discoveries which have shifted the
emphasis on ceritain sectious of the Province and on certain types
of deposit. The various data are brought as much as possible up
to date of March lst, 1943, although it has been impossible to keep
abreast of all current development.

Tungsten is perhaps the most important strategic metal in
Canada and production has increased tremendously during the last
two years. The primary reason for the increase is naturally the
expanded need for the metal in war industry, coupled with the
gradual cutting off of pre-war sources of supply, as a consequence
of which the price has increassd. Secondary reasons for increased
production include improvements in iechnique of prospecting and
improvements in willing methods that have on the one hand brought
to light deposits long overlooked and on the other hand have per-
mitted the marketing of formerly sub-marginal ores.

Two general chapters are included prior to the descriptions of
British Columbia properties and occurrences. The first, "General
Discussion of Tungsten" deals with the mineralogy, geology, and
physical attributes of tungsten and its wminerals, as well as the
testing, assaying, milling and marketing of its ores. The second
chapter "World Distribution of Main Tungsten Deposits" outlines the
pre-war sources of the metal and brings the subject as neariy as
possible up to date.

Chapter III, "Description of British Columbia Tungsten Deposits?
describes all the more important deposits in the Province and most,
though not all, known occurrences, many of which are of mineralogical
interest only. Of these, the following three properties are mining
tungsten ore at the present time: Red Rose in the Hazelton area and
the Tungsten Queen and Bralorne in the Bridge-River area. In con-
clusion a section entitled "Hints to Prespectors' is included in the
hope that it way prove helpful in the search for new deposits, par-
ticularly those of high-temperature replacement type.

The original Bulletin was entirely the work of John S. Stevenson,
with the exception of one description by D. Lay. The revision is
the work of the same writer, but certain sections have been con-
tributed by other members of the Department of Mines staff.

: An information circular dealing with the specifications of tung-
sten ores and concentrates is published with permission from the De-
par'tment of Mines and Resources. The Director of the Geological
Survey has-given permission to print the otherwise unpublished report
by Dr. W. B. Cockfield on the Consolidated Nicola Goldfields.

- 1Y -
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CHAPTER T

INTRODUCTION

GENERAL DISCUSSION OF TUNGSTEN.

Tungsten is a metal that possesses many exceptional prop-
erties. Its melting point of 3000° C is considered to be
higher than that of any other metal; its specific gravity of
1¢.3 to 21.4 is 70 per cent greater than that of lead, and it
is particularly resistant to chemical agents (I, Mellor, p.
572}. It is very ductile and possesses sufficient strength,
hot and cold, %o be used as incandescent filaments ranging
in diameter from 0.080 to 0.0005 of an inch (III, Sykes, 1935, p.
376). Because of these many desirable properties, tungsten is
becoming more and more used in industry Wlth every new advance
in metal technology.

TUNGSTEN MINERALS.

Literature mentions thirteen tungsten minerals, but of these
orly four, scheelite, ferberite, wolframite and huebnerite, are
of commercial importance. Table I lists all the tungsten minerals
. giving their composition. The physical properties of the four
- more important are given in the paragraphs that follow Table I.

TABLE I. Tungsten minerais

Tungstic Oxide,

Mineral Qompgsitiqn .(Wog) per cent.
Scheelite ~ Calcium tungstate (cawoé) 80.6
Ferberite Iron tungstate (FeWQ, ), theorw
- etical iron end-member of - ‘
wolframite series h ©75.3
Wolframite Iron—manganese tungstate (Fe,
Mn, WO,), variable iron and
manganese - - 75.3
Huebnerite Manganese tungstate (MnWO, )
' theoretical mangznese end-member
of wolframite series 75.3
(Cont'd)



TABLE I (Gont'd)

Tungstlc Oxide,

Mineral CompoSitionﬂ (WOS) per cent
Powellite Calcium molybdate with wp to.
10 per cent. WOz
Chillagite Lead tungstate- 1ead molybdate .
o (3 PbWO4PbMoO4) ‘ 21.7
Stolzite " Lead tungstate (PbWO4) tetran
‘ . gonal crystals . 51.0
Raspite - Lead tungstate (PbWO4) RONO—
clinie crystals ' 7 51.0

Cuprotungstite  Hydrous copper tungstate
o " (CugW05.Ho0) * (Schaller, 1932,
p. 236 . 56.7

Cuproscheelite  TImpure mixtures of cupro-
' ‘ tungstite and scheelite
(Schaller, 1932, p. 236)

Tungstenite Tungsten sulphide (Wso) 94.0
Tungstite Hydrous ‘tungstic oxide

Ferritungstite Hydrous ferric tungstate
(F8205 -WCg .BHQO) 52.2

Scheelite. Lustre, greasy adamantine. Colour, white, buff,
yellowish through brownish to reddish. Streak, white. Hardness,
4.5, Fracture, uneven. Brittle. OSpecific gravity, 5.9 to 6.2.
Granular, compact. ' :

Ferberite. (Reinite in Dana). Iustre, submetallic to metal- "
- lic. Colour, black. Sireak, dark brown to.nearly black. Hardness,

5. Cleavage, one perfect _ Fracture uneven. Brittle, Specific
gravity, 7.5. - '

Wolframite. Lustre, submetegllic. Colour, dark greyish or .
brownish black. Streak, nearly black. Hardness, 5 to 5.5,
Cleavage, one perfect. Fracture, uneven, brittle. Specific
Gravity, 7.2 to 7.5.- Crystalline, often bladed, granular.

Huebnerite. Lustre, submetallic {0 adamantine, colour,
brownish red to brown to nearly black. Stresk, yellowish brown,

-2 -



greenish gréy. Hardness, 5. Cleavage, one perfect. Fracture, un-
even, brittle. Specific gravity, 7.2 to 7.3. Usually in bladed
form.

The minerals ferberite, wolframite, and huebnerite form a con-
tinuous chemical series of minerals between the limits of pure iron
tungstate (ferberite) and pure manganese tungstate (huebnerite).
Ferberite, the-iron tungstate, is arbitrarily considered to have
less than 20 per cent  manganese tungstate; and huebnerite, the
manganese tungstate, to have less than 20 per cent iron tungstate
(I, Hess, 1917, pp. 21-29). Wolframite is any iron-manganese tung-
state with an iron and manganese content between the sbove limits. A
chemical analysis is usually necessary to distinguish between the
three minerals of the wolframite series. However, lacking specific
chemical analyses, such minerals may be provisionally referred to as
wolframites. :

Powellite. Lustre, resinous. Coclour, grey to yellow; distinetly
yellowish in ultra-violet 1light as compared with whitish colour of
scheelite in such light. Hardness 3.5. WNo distinct cleavage. Frac-
ture, uneven. Specific gravity, 4.3. : :

Chemical tests should be used to confirm identity of powelilite
because of similarity to scheelite. The following test adapted from
Feigl (I, 1939, p. 66) is a rapid spot test for both molybdate and
tungstate, and serves to distinguish powellite from scheelite.

A solution of the unknown mineral is made by first fusing a
small amount of the powdered mineral with roughly 5 times the quantity
of sodium carbonate snd then dissolving the fusion in wster. The
following steps are then followed: '

1. Apply a drop of hydrochloric acid (1:1) to a piece of blotting
paper. I

2. To the centre of this drop add a drop of the solution of. the
unknown mineral.

3. Add a drop of potassium thiocyénate'Solution.
4. Add a drop of stamnous chloride solution.

A vermilion-red ring around a colourless core indicates molybdenun.
A yellowish~green core and no vermilion-red ring indicates tungster.
When both the red ring and a yellowish~green core are present, both .
molybdenum and tungsten are indicated. WMost powellite, if carefully
sampled, will give a positive test for molybdenum only, and most
scheelite likewise if carefully sampled, will give a positive test
for tungsten only.

FIELD TESTS FOR TUNGSTEN MINERALS.

field chemical-tesis should be made whenever possible to check any

-3 -



preliminary identification of a tungsten-bearing mineral, previously
made elther on the basis of its physical properties, or its fluores-
cence in ultra-violet light. Scheelite from a2 new find should always
be checked chemically. The necessary apparatus for these tests is
simple and the procedure rapid and decisive. The details of the
tests will be given in the following paragraphs.

The presence of tungsten in a mineral is checked by two main
methods depending on whether or not the mineral is attacked in dilute
acid, the simple acid. test may be used, if not, the fusion test must
be used. Of the main tungsten-bearing minerals, scheelite is attacked
in acid but the wolframites are relatively inscoluble and must be
fused.

The proper method may be preliminarily determined nerely by
noting the colour of the mineral; scheelite ranges from white to
orange, whereas the Wolframltes are almost invariably dark brown or
black.

Simple acid test: For this test all that is required is some
hydrochloric (muriatic) acid, a test-tube or any small glass or
porcelain vessel that will not be attacked by acid; and a small 7
amount of zinc or tin in the form of shot or sheets that can be cut
inte thin pieces.

The mineral to be tested is pulverized to a fine powder and
boiled in the acid for a few minutes. If the mineral is a soluble
tungsten compound such as scheelite, a yellow powder, tungstic oxide
(WOz), will separate from the solutlon To confirm this separation,
a few pieces of zinc or tin, or even solder are added to the solu-
tion which is boiled gently for a minute or two and, if tungstic
" oxide has been separated, the solution will turn indigo-blue. This
blue colour probably results from the partial reduction of the
tungstic oxide (WOz) to a tungsten oxide, (WeOs) (I, McAlpine and
Soule, 1933, p. 290) by.the nascent hydrogen liberated from the
hydrochloric acid by the action of the zinc or tirn. The test with
zinc or tin is a very delicate one for a soluble or partly soluble -
tungsten-bearing mineral and is, of course, a splendld test for
scheelite.

Fusion test: This test is used for more refractory minerals,
such as the wolframites.

The materials required for the test are: sodium carbonate or
blcarbonate (ordinary kitchen baking-soda); a fine platinum or steel
wire, 2~4 inches long with a loop, about 1/18~ inch diameter at one
end made by bending the end of the wire around a needle or pencil-
point; an open flame such as a candle, or alcchol lamp; a small blow-
pipe; a test-tube or other small acid-resisting vessel such as a
glass tumbler or a cup: hydrochloric (muriatic) acid; and zinc or tin
metal in small pieces.



The procedure for the fusion test is as follows: Make a soda
bead with the platinum-or iron loop by dipping the loop into a paste
of soda and water, sintering this for a minute or two in a flame and
then fusing it before a blow-pipe or in an otherwise very hot flame
or hot coals; crush the unknown mineral to a fine powder. Take
some of this powder, in guantity about the size of a pin-head, and
mix with 5 to 6 volumes of sodaj; dip the soda bead into this mixture
and again fuse the bead plus adhering mineral powder thoroughly; cool
the fused mixture; grind to a powder, dissolve in dilute hydrochloric
acid; boil gently and if tungsten is present, a yellow powder will
form as with the simple acid test. To confirm, add zinc or tin %o
the solution; boil gently and, again as with the acid test the solu~
tion will turn blue if tungsten 1s present

4 DEPENDABLE METHOD OF ASSAYING ORE FOR TUNGSTEN*

There have been many requests for the method used in the labora-
tory of the Department of Mines for the assaying of tungsten ores.
The procedure used is essentially that given below and is reprinted
by permission from pp. 553-5 of "Applied Inorganic Analysis" by
Hillebrand and Lundell, published by John Wiley and Sens, Inc. Tnis
procedure is reproduced below. (Note 1), (Note 2), etc. in the
quoted procedure refer to comments based on experience gained in the -
Department of Mlnes laboratory, which are given at the end of the
quotation.

TPROCEDURE . --Grind the sample of ore or mineral in an agate
mortar until all of it is 200 mesh (Note 1) or finer. Trans-
fer one g (Note 2) to a 400 ml beaker, add 5 ml of water,
and gently whirl the beaker so as to break up the material
and distribute it evenly on the bottom. Add 100 mi of
hydrochloric acid {Note 3), cover the beaker, and heat for
one hour at a temperature not exceeding 60° C (Note 4} and
with occasional stirring to prevent the formation of crusts
or cakes on the bottoem of the beaker. Now.raise the cover
on glass hooks, increase the heat and boil to a volume of
about 50 ml. Stir the material on the bottom of the besaker
until all caked residue is broken up, and then add 40 ml of
hydrochloric acid and 15 ml of nitric acid. Caver until
danger of spattering is past, then remove the cover and con-
tinue the beoiling until the volume of the solution has been

" reduced to about 50 ml. Add 5 ml of nitric acid, bresk up
all caked matter and boil until the volume has been reduced
to 10 te 15 ml. Add 150 ml of hot water, stir thoroughly
and gently simmer the solution for one-half hour. Add 5 ml
of cinchonine solution and digest the solution on a hot plate
or water bath at a temperature short of boiling for at least
50 minutes.

.}4\.

By G. C. B. Cave, CHIEF ANALYST AND ASSAYER, British Columbia
Department of Mines.
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"Let the precipitate settle, decant the supernatant liguid
through a 9-cm paper (Note 5) containing some ashless paper
pulp and wash the precipitate three or four times by decanta-
tion with hot cinchonine wash solution. Transfer the pre-
cipitate, so far as possible with moderate scrubbing, to the
paper and wash the beaker, paper and precipitate thoroughly.
Add cinchonine solution to the filtrate and washings (A), mix
thoroughly and set aside to make sure that recovery of tung-
-sten is complete. Transfer the washed precipitate to the
original begker by means of a jet of water: no more than
about 25 ml should be used. Add 6 ml of ammonium hydroxide
(enough to give a slight excess), cover the beaker and warm
gently for a few minutes. Wash the inside. of the beaker
with warm dilute ammonium hydroxide (1:9) containing 10 g
of ammonium chloride per liter. Stir the scolution well,
filter through the same paper as was used before, collect
the filtrate in a 400 ml beaker and wash the original
begker, the filter and the residue with warm dilute solu-
tion of ammonium hydroxide. Reserve the residue (B).
Evaporate the filtrate or gently boil it until the most of
the ammonia has been expelled (Note 8). Add £0 ml of hydro-
chloric acid and 10 ml of nitric acid, and boll to a volume
of 10 to 15 ml. Dilute to 150 ml with hot water, add 10 ml
of cinchonine solution,stir the solution thoroughly, digest
at B0 to 909 C for at least 30 minudes and then allow to cool.
Add paper pulp, transfer the precipitate completely to a
9-cm paper .and wash thoroughly with hot cinchonine wash solu-
tion. This is the main precipitate and is to be ignited to~
gether with any additional tungsten obtained as to be
described. Thoroughly mix the filtrate and washings (C) and
set aside to make sure the precipitation was complete.

- "If-(Note 7) the material was completely decomposed, any
tungsten held in the reserved residue (B) is usually com-
bined with iron or alumina), and can be dissolved by digest-
ing the residue with warm dilute hydrochloric acid (1:9),
filtering, washing in turn with small amounts of a hot 0.5
per cent solution of ammonium chloride and the ammonium
hydroxide wash solution. The tungsten (Recovery 1) is then
precipitated by further treatment with acid and cinchonine
as with the boiled ammonium hydroxide extract, with which it
should not be combined. '

"The (Note 8) residue (D) still left after the treatment

- with dilute acid and ammonium hydroxide is usually free from
tungsten. It may contain silica or undecomposed silicates,
cassiterite, and minergls containing columbium and tantalum
and can be tesited as described under the Earth Acids, III

(p. 477), or as .follows: Ignite the paper.and residue (D)

at a low temperature in a porcelsin crucible (because of a
possible tin content), transfer the ash to a platinum crucible,
and volatilize silicon by evaporation with hydrofluoric and

-6 -



sulphuric acids.. Fuse the residue with a5 little sodium car-
bonate as possible, cool, and extract with water. TFilter,
geidify the filtrate with hydrochloric acid, boil o expel
carbon dioxide and test for tungsten by adding S ml of
cinchonine reagent and digesting the solution at the side

of the steam bath for 30 minutes, and then at room tempera-
ture for several hours, preferably overnight. If a precipi-
tate appears in this solution or in the two reserved filtrates
and washings (A and C), filter all through the same paper

and wash the combined precipitates with cinchonine wash

- soluticn. Extract with ammonium hydroxide, precipitate

and wash as in the preceding recovery (Recovery 2).

"Transfer the papers containing the main precipitate and
the recoveries (1 and 2) to a large weighed platinum crucible,
and heat ait a low temperature until all carbon has been
destroyed. Cool, moisten the precipitaite with a little hydro-
fluoric acid, evaporate to dryness to expel any silica, and
then ignite at 750 to 8509 C (Note 10). OCool in a desicecator,
weigh as impure WCz and repeat the igrition until constant
weight is obtained.

- - "The tungstic oxide that is obtained must be examined for
contaminants such as molybdenum, silver, iron and phosphorous
as follows: Fuse with as little sodium carbonate as possible,
extract the melt with water, filter, and wash any residue with
~a warm 1 per cent solution of sodium carbonate, then with hot
water. Reserve the filtrate. Ignite the paper and residue
and repeat the operation. Combine the filtrates and set
aside. Ignite the well-washed paper and residuve, cool, weigh,
and correct the weight of tungstic oxide for the oxides found.
In the rare evenl that silver is present, digest the first in-
seluble residue with ammonium hydroxide, filter, wash the
residue and then proceed with the ignition and refusion with
sodium carbonate. Treat the ammoniacal filtrate with am-
monium sulphide, recover any precipitate and ignite it with
that obtained in the combined water extract.

"Acidify the water exiracts, boil to expel carbon dioxide,
and then add ammonium hydroxide in excess. Ordinarily no
precipitate should remain, If one does it must be recovered
by filtration, washed, ignited and the weight deducted from
that of the tungstic oxide.. Add 3 to 5 g of tartarie acid
to the clear ammoniacal soluticon, saturate with hydrogen sul-
phide, add sulphuric acid until 1 per cent by volume excess,.
digest for one how at 40 to 80° ¢ and filter. Wash the
precipitate with hydrogen sulphide water containing 5 g of
tartaric and 5 ml of sulphuric agcid per liter. Ressrve
the filtrate if tests for phosphorous and vanadium are
deemed desirable. As the sulphides may still contain tungsten,
dissolve the precipitate in hot dilute nitric acid contain-
ing & little bromine, boil to expel the latter, add 1 to 2 g
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of tartaric acid and render the solution ammoniacal. Again
treat with hydrogen sulphide and proceed as before. Finally
ignite very carefully at a temperature not over 600° C,
cool, weigh and correct the tungstic oxide for the oxides
found."

Cinchonine Solution. Dissolve 125 grams of cinchonine in a mix-
ture of 500 ml. hydrochloric acid and 500 ml of water.

Cinchonine Wash Solution. Dilute &85 ml. of the above cinchonine
‘solut¢on to 1 liter with water contalnlng 30 ml. of hydrochloric acid.

Our comments on the foregoing procedure:

Note 1 On most scheelite ore, we have found that satisfactory re-
sults are obtained by grinding the ore to pass 150 mesh.

Note 2 On concentrates 0.5 gram is sufficient; on failings 5 grams
is wused. We had for some time used 10 grams on tailings
but found that the filtrations following both acid and am-
monia digestion were too time-consuming.

Note 3 For scheelite ores 75 ml. of hydrochloric acid have been
sufficient. Commercial grade hydrochloric acig is as
satisfactory as reagent grade, and is much less expensive.

Note 4 Simmering gently for one-half howr has proven satisfactory
with most ores.

Note 5 A guite retentive paper is needed.

Note 8 Evaporation should not be continued longer than necessary,
for if the volume of solution is reduced fo 10-20 ml, the
tungstic oxide precipitated on the addition of the acids
will often be slimy and difficult to filter.

Note 7 The procedure in this paragraph is somewhat time-consuming
for routine assays. On unfamiliar ores we make spectro-
graphic analyses on reserve residue (B). In almost all
cases so far a negligible guantity of tungstic oxide has
been found. A quick colorimetric- test for tungstic
oxide in reserve residue (B} seems indicated in place of the

“method given in the above procedure. Thus, in the absence
of molybdenum, the guantitative colorimetric method of
Feigl and XKrumholz {Angew. Chem. 45, 674-5, 1932), should
be of service. '

Note 8 The procedure in this paragraph need be used only on an un-
familiar ore. If the residue (B) is decomposed by sodium
carbonate fusion, and the procedure of Feigl and Krumholsz
used to determine the tungstic oxide in the residue (see



Note 7) then the procedure in this paragraph sppears un-
necessary.

Note 9 Treatment of the tungstic oxide precipitate with hydro-
: fluoric acid should not be omitted in accurate work. It is
a particularly important step when assaying teilings.
Tungstic oxide almost invariably contains a iittle silica
at this stage of the procedure. The amount of silica varies
with the type of ore and perhaps with the particular pro-
cedure used in the assay. .

Note 10 Regulation of the ignition temperature is quite important.
Quoting from Hillebrand and Lundell, YThe proper ignition
of tungstic acid is a difficult matter, for a temperature
of 7500 C is needed for complete dehydration of the acid,
while the oxide begins to volatilize at 800° C. The rate
of volatilization is slow at temperatures below 900° ¢,
however, and so a range of 750 to 8500 C is quite safe.
Pure ignited WOz is not hygroscopic.”

ADDITIONAL COMMENTS ON ASSAYING FOR TUNGSTEN

In a complex mixture such as an ore, the mixture of hydrochloric
acid and nitric acid will precipitate most, but not all, the tungsten
as yellow hydrated tungstic oxide. To the tungsten remaining in solu-
tion there must be added the salt of some alkaloid or cther organic
base¢. Cinchonine is commonly used. But there seems no reason why
one of several other’ avallable alkaleids or organic bases should not
be satlsfactory

Instead of decomposing the ore with a mixture of acids, it is the
procedure in some laboratories to fuse the ore with sodium carbonate,
sodium peroxide, or sodium pyrosulphate. Such fusions result in the
presence of alkall salts in the solution in which the tungsten is
precipitated. It is known that these alkeli salts can prevent com-
plete precipitation of tungsten by acids, and can markedly hinder
complete precipitation of tungsten by cinchonine. Hence the de--
composition of ores by alkalic fusion is not recommended in accurate
work. It should be noted, however, that if decomposition is effected
in this way, and if the silica is not removed before the final weigh-
ing of the ignited tungstic ox1de, then some compensaticn of errors
w111 oceur.

Method of recovering cinchonine frdm tunesten assays.

In.tungsten assays a considerable amount of cinchonine above that
required for precipitating tungsten is used. Owing to the limited
supply of cinchonine it is recommended that this excess be recovered
from the tungsten assay. This recovery has been practiced in the
Department of Mines laboratory for the past year and it has been found
that the recovered cinchonine. is perfectly satisfactory for use over
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and over again. The method of recovery. developed in this laboratory
is as follows:-

Filtrates and wash water containing cinchonine are collected to-
gether. To this cinchonine solution is added sufficient tartaric acid
to prevent the precipitation of iron by ammonia. The solutiom is then
made distinctly ammoniacal. Cinchonine is essentially insoluble in
this ammoniacal solution and separates out as a flocculent white pre-
cipitate. After settling, the supernatant liquid is removed by filter-
ing through a Buckner funnel and the cinchonine washed three or four
times with cold water (if a Buckner funrel is not available the
supernatant liquid may be removed by siphoning and the cinchonine
washed by decantation with water). The cinchonine precipitate is then
dissolved with dilute hydrochloric acid and the resulting solution is
diluted with water to a larger volume and allowed to settlie for two
or three days. This allows any finely divided particles to settle.
The supernatant liguid is then decanted through a filter and a small
amount of tartaric acid is added to the filtrate to prevent the pre-
cipitation of any iron present when the soluticon is made ammeoniacal.
The solution is-then made ammoniacal and the cinchonine is thereby re-
precipitated. The c¢inchonine precipitate is filtered as before, and
is washed three or four times with water. The washed cinchonine pre-
cipitate is now redissolved in weak hydrochloric acid. It is then
precipitated a third time with ammonia, a small amount of tartaric
acid being added to prevent the precipitation of small amounts of
iron. The cinchonine precipitate "is then collected by filtering and
is washed with cold water. This final precipitate is dried at 1059 C.
It is then ready for use. Very occasionally three precipitations of
the cinchonine are not enough and it is necessary to sgain dissolve
the ‘cinchonine with hydrechloric -acid and reprecipitate with ammonis.
It has been found in this laboratory that an extremely pure product
can be obtained by dissolving the thrice--precipitated dried ecinchonine
in hot methyl alcohol (i.e. methyl hydrate), filtering hot, and allow-
ing the filtrate 1o .cool, durlng which cooling the 01nchon1ne will
crystalllze out.

GEOLOGIGAL OCCURRENCE OF TUNGSTEN MINERALS

Tungsten 'minerals occur in all types of rock including both igneous
and sedimentary rocks, and in placers. Deposits that occur in sediments
usually have some close and obvious areal relationship to igneous rocks;
although deposits that are far sway from granitic sources have been
recently described from Bolivia by Ahlfeld (IV, 1938). The types of
deposits with igneous affiliations include magmatic segregations,
pegmatites, high temperature replacement (pyrometasomatic) deposits,
and veins. With the exception of magmatic segregations tungsten-
bearing representatives of all these types occur in British Columbia.

Magmatlc segregations: Magmatlc segregatlons are dep081ts that
have been formed by congentration of the ore minerals in the molten
magma prior to its consclidation as an-igneocus rock. The ore-minerals
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usually occur as khols or segregations within the enclosing igneous
rock. Tungsten minerals are found in such deposits but only in-
frequently and in small amounts. An occurrence has been described
(I, Hess, 1917, p. 37) from the Whetstone Mountains, Arizona, where
small crystels of wolframite are distributed through potash granite.
No deposit of this type has been reported from British Columbia.

Pegmatites: Pegmatites are wvein-like masses composed of
coarsely crystallized minerals, of which quartz, feldspar and mica
are much the commonest. Some pegmatites have been found to contain
small amounts of tungsten minerals, but seldom in commercial amounts.
Such occurrences have been reported from pegmatites in the Black
Hills area of South Dakota (I, Lovering, 1933, p. 666) and at Oreana,
Nevada (V, Kerr, 1938, p. 590) Scheelite in what appears to be
pegmatitic material is found in British Columbia on Thornhill Moun-
tain in the Terrace area.- (This report, p. 58).

High-temperature replacement deposits:* Deposits of this type -
are found in zones o6f intense metamorphism at or near granitic con-
tacts. They may be as much as several hundred or even several thou-
sand feet from any known intrusive body, but they may be underlain
by such a body that is not exposed at the surface. The deposiis
are found in rock that has been recrystallized at high temperature
through the agency of rising hot solutions which, in most instances,
have -introduced a con51derab1e amount of material from the igneous
source. ‘ :

High-tewperature replacement deposits may be found in any type
of rock but those containing tungsten as the mineral scheelite are
almost always found in limestone. The limestone is completely re-
crystallized into an assemblage of new minerals of which garnet,
diopside, epidote, vesuvianite and calcite are the most common; in
some cases, sulphide minerals and magnetite have been introduced.
This assemblage of lime-bearing silicaies, derived from limestone
by intense metamorphism, is known as skarn, whether or not there are
iron sulphldes or ox1des present.

‘Skarn-ls a term of long standing that is used in referring to
areas or zones of intensely altered limestone. The term tactite is
synonymous and is widely used in the United States; where there is a
‘high proportion of garnet the term garnetite may be .employed. The
older term contact-metamorphic is. not used in connection with these
deposits because it implies a closer relation to the actual granitic
contact than is very often the case; I{ also implies derivation of
mineralizing solutions from the nearby granite whereas in most in-
stances they are known to come from some source deep within the
iatrusion itself.

Skarn may form in limestone as a selvedge bordering a granitic

#* Discussimaofhightemperaturereplacementdepositsbth S. Hedley,
British Columbia Department of Mines.
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batholith, stock or dyke or it may form as masses of greater or lesser
extent in a formation that is otherwise relatively unaltered. Aithough
irregularity in form and extent is to be expected there is a common
tendency for skarn to occur as tabular boedies owing to replacement of
a limestone band bounded by some other sedimentary rock or owing to
selective replacement of a particular band or series of beds within a
limestone formation. The preferential alteration to skarn of some
vand or bands:within & limestone-formation is helieved)totbgidue to.
the presence of lmpurities that readily permit recrystallization of
the rock to skarn without the necessity for wholesale introduction

of material which is necessary in relatively pure limestone. Such
skarn bands may be as much as several thousand feet in strike length
and may be straight or folded just as are the other less altered mem-
bers of the sedimentary formation.

Scheelite occurs in skarn as dlssemlnated grains, closely
associated with the silicate minerals and with sulphide minerals when
present. Minerals of the wolframite group are not as a rule present
and if they do cccur are found only in minor guantity. The scheelite
grains are small, scattered and commonly a dirty white in colour so
that their detection in the field is exceedingly dlfflcult without the
aid of an ultra—V1o]et lamp.

Scheelite as a rule appears to occur as one of the skarn minersls,
although in some instances it is known to have been introduced later
through the agency of quartz stringers. Speaking generally, there is
no one type of skarn or association of minerals that is especially
favourable to the occurrence of scheelite, although the presence of
sulphides may generally be considered favourable. Scheelite in small
amounts is known in many instances to be very widespread although
in commercial amounts it is more commonly restricted to certain parts
of a continuocus skarn band or else is confined to particular, local
occurrences of skarn.

Ore-bodies are characteristically sireaky and discontinuous,
but although many are irregular in outline there is a strong tendency
for them to be tabular. This is because replacement, even when
attacking a relatively pure and uniform formation of limestone, is
guided at least in part by the original bedding; certain beds appear
to be more easily replaced than others, owing probably to minute
original differences in composition and perhaps in Ttexture.

The known scheelite deposits in British Columbia of the high-
temperature replacement type occur in skarn containing diopside and
garnet as the principal silicate constituents. Metallic minerals,
commonly present, include the common sulphides pyrits and pyrrhotite,
as well as chalcopyrite, molybgdenite and rarely sphalerite and other
sulphides. The typical rock is patchy, and greenish to reddish-
brown in colour owing to the variable proportion of the two chief
constituent minerals. The percentage of sulphides in some instances,
or in some parts of certain deposits, is high., When the sulphides
are preponderant they show a clese intergrowth with diopside or with
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some other pyroxene, and garnet may be small in amount. Although the
mineralizing solutions that formed the deposits were not derived from
the adjacent granite yet the deposits themselves bear a close spatial
relationship to the granite contact even though they msy be some dis-
tance from it; a favourable situation appears to be in or adjacent to
a bay or trough in the contact. Other deposits simply occur as a
selvedge bordéring granite, and still others occur in skarn bands of
wide distribution. Although the matter is not fully understood the
generalization may be made that the location of the higher grade de-
posits was governed by a factor or factors that have in some way
localized the passage of mineral-bearing solutions through the re-
ceptive limestone. ,

The most important deposits of this type in the United States
are the Humboldt and Stank Mines of the Nevada Massachusetts Company
at Mill City, Nevada, (V. Kerr, 1934) and several others near’ BlShOp
in Inyo County, California, (V, Hess and Larsen, 1921).

In 1939 such deposits were re8pon31ble for ‘the largest part of
 the United States tungsten.

DlscoverleS'made in 1941 and 1942 indicate that- high-temperature
replacement deposits are important in British Columbia. In addition
to many minor occurrences of scheelite, important amounts of this
mineral associated with lime-silicate minerals in limestone--granite
contact zones occur in the West Kootenay district. The Emerald mine
south of Nelson, a potentially large preducer, belongs to the high-
temperature replacement type of deposit.

Veins: Important amounts. of tungsten minerals also occur in
many quartsz veins. The tungsten-bearing veins include several struc-
tural and mineralogical types that may be grouped as are other quartsz
veins, into three main classes according to temperatures prevailing
at the time of mineral deposition. . For convenience of description
these vein-types are referred to as low, (epithermal), intermediate
(mesothermal) and. high (hypothermal} temperature veins.

As a result of having formed relatively close. to the surface
and under light load or pressure, the structure and texture of low-
temperature -veins are often characteristic of the class. The vein-
walls are often irregular and the vein-matter frozen to. the wall-
rock. Splitting is a feature of some of the. veins and as a result,
this type tends o be short and of variable strike and dip.
Texturally, extreme brecciation, commonly ascribed to veins formed
under light load, and a fine rhyihmic banded filling, characterize
most of these veins.

The mineralbgy of low-temperature veins is distinctive. Quartsz
is usvally fine-grained to dense and occurs as finely banded material
representing repeated stages of deposition. MWinerals formed at a
low temperature that are common in this type of vein but are not
usually found in other types of deposits include: cinnabar, sitibnite,
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realgar and chalcedony. High-temperature minerals such as magnetite,
tourmaline, garnet and pyroxene are absent.

- Low-temperature veins occur most frequently in regions of
Tertiary or more recent volcanic activity, not necessarily in the
lavas themselves, but often in the adjacent rocks.

Tungsten production from low-temperature veins ranked secord *in
1939 in the United States. The most important representative of this
type in the United States are the scheelite veins of .the Atolia '
district, California, (V, Hulin, 1925, p. 77), the ferberite veins
of Boulder County Colorado, (I, Lovering, 1933, p. 669) and the
huebnerite veins of the Silverton-Gladstone area in Colorado, (idem,
p- 668). The only representative of this class in British Columbia
is the Tungsten Queen scheelite deposit in the Bridge River area
(see this report pp. 101-104).

Intermediate temperature (mesothermal)} veins commonly occupy
fissures that are fairly regular in strike and dip. Fauliting along
the fissures has usually been common and as a result the vein-walls
are often marked by films of gouge and are usually free. These veins
do not possess the extreme brecciaztion found in some of the low-
temperature veins.. In texture they may or may not be banded, but
they do not usually possess the fine, rhythmic banding that charac-
terizes low-temperature veins. Open spaces existed at the time of
formation of some veins, and wvugs lined by crystals are common.

The mineralogy 1s not strikingly characteristic. Many of the
minerals are common to both low-and high-tempsrature veins. How-
ever, such low-temperature minerals as cinnabar, stibnite and chal-
cedony, and such high temperature minerals as molybdenlte, cas-—
siterite and tourmaline, are absent.

In only a few places has tungsten,mainly the mineral scheelite,
been found in intermediate-temperature veins in quantities sufficient
te justify mining for tungsten alone; usually such veins are mined
for their gold-silver, or base-metal content. As 2 result, the pro-
duction of scheelite from veins of this type has been small.

: Tungsten~bearing veins of the intermediate-temperature type

(idem p. 667-668) include the copper and the gold-silver veins of
Butte, Montana, many of which carry a small amount of huebnerite
the quartz-sphalerite-galena veins of the Patterson Creek district,
idaho, which contain some huebnerite and the scheelite-bearing gold
veins from near Murray, Idaho. J

The chief representatives of this vein-type in British Columbia
are the gold-gquartz veins of the Cariboo district (see this report
pp. 77-100), which in addition to galena, sphalerite and pyrite, fre-
quently contain scheelite. The Columbia Tungsten's property near
Wells, is considered by the writer, to belong to this type. (See this
report pp. 82-90.)
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High-temperature (hypothermal) veins are commonly lenticular.
Fissuring, though sometimes present, is mot common, and as a result
the vein-matter-is usually frozen to the walls. Siliceous replace-
ment of wall-rock is common. Because the extent of this silifica-
tion outwards from. the original vein-fissure is apt to vary, any
variations in width of veins due to lenticularity of the original -
fissure are further empha81zed by varlatlons in w1dth of the wall—
rock silicification. ‘

The mineral assemblage is characterlzed by the presence of
molybdenite, cassiterite, pyroxene, amphibole, garnet, ilmenite,
magnetite and tourmaline; these minerals occur only rarely in the
other vein-types. BExamples of tungsten-bearing veins of the high-
temperature type in the United States (I, Lovering 1933, p. 666)
include the quartz-wolframite deposits in the.Deer_Trall district,
Washington and guartz-wolframite veins near Jardine, Montana. - The -
best examples in British Celumbia are the guartz-ferberite-scheelite
veins on the Red Rose and Black Prlnce in the Hazelton area. (See
this report pp '60-71.) . : -

In general, productlon from the high temperature types of -
tungsten veins has not been large to date. { >

FLUORFSCENCE AND ITS APPLICATION TO THE
STUDY OF SCHEELITE DEPOSITS

The detection of scheelite by its fluorescence in ultra-violet
light has of late recelved con51derab1e deserv1ng attentlon

Deflnltlon of fluorescence ,Fluorespence,ls the ability of a
substance, ‘e. g., a mineragl, to absorb invisible ultra-violet wave-
lengths of light and to emit wisible wave-lengths. Physicists are
still somewhiat uncertain.as to the exact cause of fluorsscence. How-
ever, they seem to agree in the explangtion given in thz following
sentences. Minerals, in common with other substances are believed
to consist of atoms, which are units. too small to be visible as
such, even under high-power microscopes; their existence and struc-
ture are deduced by the ‘physicists by reasoning from the electro-
magnetic behaviour of matter. According to the Bohr theory (I,
Radley and Grant, 1933, p. 5), atoms are believed to consist of a
centrel nucleus around which electrons revolve in orbits. If an
atom is exposed %o ultra-violet radiations an electron may be made
to pass from an inner orbit to an outer one; energy, furnished by
the ultra-violet light, is absorbed during.the passage. In this
disturbed condition the atom is unstable and irn order to re-
establish itself the displaced electrons tend to return to their
inner orbits. During their return, the electrons emit the energy in
the form of radiations absorbed in their displacement outwards.

These radiations of wave-lengihs of light are visible to the human
eye and are known as fluorescent light. . Those substances or minerals
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capable of emitting such light when exposéd to ultra-violet radia-
tions, are known as fluorescent substances or minerals. Ultra-
violet wave-lengths are generally considered to be those lying be-~
tween 136 ‘Xngstrbms (1 'gngstrﬁm unit equals 10~8 cm.) and 4000
ﬂngstrams, whereas visible wave-lengths of light lie between 4000
and 8000 ,ﬁhgstrﬁms (Radley and Grant 1933 chart facing p. 2).

Fluorescent minerals. Not all minerals fluoresce in ultra-
violet light, or even all varieties of the same mineral. The reason
for this is not known. Some think that it is due to minute amounts
of impurities present in different mineral varieties; these amounts
are wsually so small that they can only be determined spectro-
graphically. :

The natiural colour of a mineral canrnot be correlated with the
colour of its fluorescence; some colourless varieties of the same
mineral fluoresce with a brilliant hue, whereas some coloured
varieties of the same mineral do not flucresce. The same mineral
will often show different intensities and colours of fluorescence
depending on the source of the ultra-viclet light. Of the three
main sources of ultra-violet light, namely, the argon bulb, iron
arc and mercury-vapour arc, the latter appears to produce the
strongest fluorescence in the largest numbsr of minerals. The
improved results from this type of lsmp appear to be due to a greater
intensity of the shorter ultra-vioclet wave-lengths emitted, and a
correlation between these shorter wave-lengths and an increased ex-
citation of fluorescence in minerals.

CApproximately 125 different minerals have been shown te
fluoresce under a strong source of the shorter ultra-violet wave-
lengths. A 1list of those minerals which fluoresce most easily under
almost any source of ultra-violet light is given in Table IT.

The colour of the fluorescence of scheelite varies somewhat
with the type of lamp used. In-light from an iron spark most
scheelite is reported to fluoresce a blue or light bluish colour
whereas under a mercury-vapour lamp mest of the British Columbia-
scheelite examined by the writer fluoresces a brilliant oyster-white.
Some scheelites that contain a small. amount of melybdenum fluoresce
a pale yellow. - Greenwood (I, 1943, pp. 56-64) has recently shown
that the range in fluorescent colour of different scheelites from
pale blue to yellow is proportional, within limits, to ithe amount
of molybdenum and manganese contained as impurities in the scheelite.

Scheelite in high-temperature replacemsnt zones may be confused
in ultra-violet light with itwo other minerals, powellite and scapolite,
common to such zones. Of these minerals, powellite is by far the
more comnon. Its canary-yellow fluorescence may be confused with that
of - scheelite. Powellite is a calcium molybdate and a chemical test
(see p. 3  of this report) should be made for molybdenum if powellite
is suspected.  The less common mineral, scapolite fluoresces a strong
orange colour and for this reaseon, 1t is less likely to be confused
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with scheelite. If there is any doubt as to the identity'of a
fluorescent mineral in ultra-violet light, it should be checked

chemically or microscopically.

" In discussing fluorescent minerals easily mistaken for scheelite,
attention should be called to the probable presence of hydrozincite,
a basic zinc carbonate that forms as an alteration product of :
sphalerite. Hydrozincite is a white, crustiform mineral that
fluoresces a brilliant white, and for this reason may be confused
with scheelite. However, its close association with sphalerite,
often as a coating of that mineral in surface showings, may suggest
its identity. Hydrozincite is also commonly found underground as a
gelatinous slime issuing from sphalerite~bearing veins. This slime
fluoresces a brilliant white. If sphalerite is present in a vein that
is being examined care should therefores be taken in identifying small

patches of fluorescent wmaterial.

'TABLE IT. Prihcipal fluorescent minerals anﬁ their
colour in fluorescent light,

VWineral

Colour
of Fluorescence

Agate - occasionally fluorescent
Amber

Amethyst

Apatite

Aragonite

Beryl

Calcite (Not all celcites

‘ fluoresce)

Cerussite _

Chalcedony {(occasionally
fluorescent)

Fluorite (occasionally
fluorescent)

Hydrozincite (Basic zinc
carbonate)

Jasper

Opal (does not invériably
. fluoresce)

Petroleum {oils, ete.)

variable, greenish

variable, yellow-green, light

. blue
~deep blue

green, grey, blue

variable, green, cream

green

variable, chiefly red or white,
also yellow, orange, green and
gradational

green .

green

vériable, green, hlue-green,
grey
blue

green

bright green

~strong blue, yellow or green

(Cont'd)
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TABLE II (Cont'd)

. Colour
Wineral of Fluorescence
Powellife : - creamy white to orange
Rhodochrosite - ' - brownish, grey
Rose Quartz (occasionally . pale purple
fluoresces)
Scapolite o ‘ yellow 7
Scheelite (invariably ‘ variable and gradational between
fluoresces) : blue-white, white, blue (rare)
: cregmy white, yellow, orange-
yellow—--yellowish hues are due
to molybdenum content
Smithsonite (zinc carbonate). green
Sphalerite (ogcasionally _ orange, green, brown
fluorasces)
Willemite o - bright green, reddish brown,
- ' ' pink
Wulfenite : green
Zincite - - _ : : bright green

The variable fluorescence of some minerals is due to minor
~amounts of impurities and is not a characteristic of the mineral
itself.

Sources of ultra-violet light. In practice, ulira-violet radia—
tions are obtained from three main sources, namely, argon-glow lamps,
"strong-arc” and mercury vapour lamps.

Argon-glow lamps are small, gas-filled bulbs similar in shape and
size to old-fgshioned elesctric light bulbs of low wattage. These
bulbs have an electrode at each end filled with argon gas. The ultra-
viclet light is emitted as a relatively steady violet-coloured glow
that results from the discharge of electrons through the argon gas
between the two electrodes.

- Argon-glow bulbs may be used on alternating or direct current;
on alternating current they may be connected to the ordinary lighting
circuit without the use of a transformer. The bulbs. are approximately
60 cents each and as only about ter are necessary for a suitable
effect on a few minerals, they are a relatively inexpensive sowce of
ultra-viclet light. Inasmuch as the ultra-violet emanations from
these lamps are of a fairly long wave-length, reporied to be between
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3,300 and 3,700 3ngstr6m units, not all minerals will fluoresce in
their 1light, and scheelite is one of those minerals. Argon-glow
bulbs are, therefore, not suitable for the detection of scheelite.

The constrﬁction of the strong-arc type of lamp has been de-
scribed by Vanderberg (I, 1935, p. 2). He summarizes the constituent
parts as follows: :

1. Transformer to step 110 volts 4. C. up to 4500 volts.

2. A mica condenser that has a capacity of 0.004 microfaradat
3,500 volts. ' ‘

3. A spark gap with adjustable and replaceable iron electrodes.
According to Vanderberg, this lamp may be purchased for $35.00.

The wave-length of the ultra-violet light emitted by a high-
tension spark between iron electrodes is reported to lie within the
range of 4870 Angstrfm units. Because of the possession of the
shorter wave-lengths below 3000 AngstrSm units, such light will
fluoresce many more minerals than the argon-glow lamps, particularly
scheelite. Most scheelite is reported to fluoresce to a light blue
in light from such a source.

Inasmuch as this type of lamp is not easily adaptable for use
with light-weight batteries, it is not partiéularly useful in
general field-work where poriability is a first requirement.

Mercury-vapour lamps are coustructed so that an elisctrical dis-
charge is sent through mercury-vapour between metallic mercury elec-
trodes. This type of lamp is perhaps most suitable for general
purposes and particularly for the detection of scheelite. This
mineragl fluoresces brilliantly in such light, usually a bright
oyster~white and bluish-white and sometimes a light orange.

Three main types of mercury-vapour. lamps, at present in use,
have come to the writer's attention, namely: '

1. A mercury-vapour tube manufactured under the trade name "Nico"
and sold through Ward's Natural Science Establishment, Rochester,
N. Y. o : ,

2. A high-intensity mercury-vapour arc enclosed in a bulb, also sold
through Ward's Ltd.

S ‘
5. A fused gquartz type that is manufactured by several companies in
California: . . '

The Nico lamp is described by Ward's in their Catalogue No. 39,
1938, as follows:
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"This lamp, which is a modification of the Cooper~Hew1tt
1amp, has been completely re-designed: the mercury vapour
“tube, made of lead glass to which small quantities of nickel
and cobalt salts have been added, gives greatly improved
effects. The tube is provided with universal screw base °
terminals and is mourted to an ‘Alzac aluminum reflector which
permits the maximum reflection of ultra-violet light. The
reflector and tube may be mounted”in any‘position from 7°
above horizontal To within 100 of the vertical plane.

"The auxiliary unit, containing the transformer, is
separate from the reflector permititing it to be placed at
some distance from it. A € or a 9 foot extension cable is
provided which permits the reflector and awxiliary to be
separated by this distance. The latter is provided with
hooks, bottom cover and tilting brackets. This new equip- -
ment is so flexible in design as to meel practically every
type of installation. The lamps are attractively finished
in mahogany surah. The transmission of the new Nico lamp
is between 3030 and 4520 A. U., a2 much greater range of
wave-lengths than that emitted by the old style lamp."

The quoted prices, as of 1938 and f.o.b. factory at Hoboken,
range from $50. to $55., depending on the length of tube desired
and power available. The tubes range in length from 22 to 50
inches. '

This type of lamp is very suitable for permanent installation
but not particularly portable and therefore not so adaptable to
general field use.

A portable bulb~ lamp operating from a 110—115 volt alternat—
ing current circuit is also sold through Ward's at a catalogue
list-price of $32.50. This unit has the advantage of portaolllty
and is less expensive than the Nico unit.

In their catalogue WNo. 38, 1938, Ward's describe this unit
as follows:- ' ,

"The light source is a high-intensity Mercury vapour arc
‘enclosed in a.bulb. This lamp operates from a reactivs
transformer producing 440 volts for stariing and 250 volils
at ‘the arc terminals at a normal arc current of 0.4 amperes.

AThe transformer with switch is in a steel box that also
acts as a base. From the base projects an 18-inch geooseneck
which supports the lamp. The lamp bulb is covered with a
cylindrical heat-resisting filter. A chromium reflector
shields the eyes from the intense radiations and also
concentrates the ultra-violet light. The lamp must be
burned about 5 minutes before the maximum brilliance is ob-
tained. When it is once turned off it will not operate
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again wntil it has cooled.. This usually takes about &
minutes. The bulb musi be operated in the horizontal
position. Its life is about 500 hours."

Mercury-vapour lamps of the fused-quartz type are the most
suitable source of ultra~violet light for the examination of the
fluorescent tungsten mineral, scheelite. This type of lamp trans-
mits an abundance of the shorter wave-lengths of ultra-violet light,
especially those in the wave-length region of 2536 Angstrom units,
the wave-length of one of the principal spectral lines of mercury.
Because of the abundance of shorter wave-lengths in the emitied
light, this lamp excites fluorescence in many minerals otherwise
waffected, and, in particular excites a very brilliant fluores-
cence in scheellte

Several kinds of the fused-gquartz type of lamp are made.
Portable lamps suitable for use in the field range in weight from
3 3/4 to 25 pounds and in price from about $35.00 to about $100.00
delivered in British Columbia. These lamps may be opérated from
ordinary dry c¢e€lls and a transformer or used on any lighting cir-
cuit in conjuiction with a suitable transformer.

Use of ultra-viclet light in detection of scheelite.

Ultra-violet light has recently been widely used by geologists
and mine operators in the detection of scheelite. Inasmuch as
scheelite is earthy in lustre and varies considérably in shades
of white, buff and orange, it is not always distinguishable in
ordinary or white light from gangue minerals such as quartz,
carbonates and some lime-silicates. In a sitrong source of the
shorter wave-lengths of ultra violet light, however, all scheelite
fluoresces, whereas quartz never does and the carbonates only
rarely and then usually to a strong pink fluorescent colour easily
distinguishable from the usual oyster-white of scheelite. Because
of the brilliant fluorescernice of scheelite small areas down o
pin-point dimensions. are readily recogn1zable on exposed surfaces
of mineralized material.

In quartz veins or veinlets in which the scheelite is white in
. colour and occurs in small grains, it is usually readily detected
only by its fluorescence in ultra-violet 11ght

Scheelite that occurs intimately mixed with sulphides, par-
ticularly in a vein in which the proportion of sulphides to gangue
is large, is most easily seen by the use of ultra-violet light.
The variety and shades of colours possessed by the wmany different
minerals found in calcic-silicale zones makes the field detection of
small amounts of scheelite difficult in ordinary light, but relatively
gimple if made in ultra-vioclet light.

The detection of scheelite in any new occurrence should always
be checked chemically or microscopically. It may be noted that
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powellite, a mineral commonly occurring with scheelite in caleic-
silicate gzones, fluoresces strongly and care must be observed that
this mineral in particular is not mistaken for scheelite.

In the use of an ultra-viclet lamp the best results are obtained
in total darkness, especially in underground workings. However, dur-
ing the daytime an ordlnary room which has been darkened will be found
sultable : y _

In the examination of surface workings and outcrops for scheelite,
apart from deposits where scheelite is readily recognizable, the
writer found that a study of the actual outecrops or workings with the
lamp in the field is much more suitable than the method of taking
specimens back tc camp for study at night or in a darkened room.
Examining surface workings at night may be inconvenient, bui the re-
sults are usually worth it. By observation of the actual outecrop with
a lamp, the distribution of ihe scheelite either within a vein or in
an irregular replacement area may be studied and any trends or
directions of improved mineralization noted. . In addition, the use- - .
fulness of sampling may be determined, and if found necessary the
nature of the material may be studied, and thus blind sampling
avoided.

An ultra-violet lamp may often be used in making a preliminary
estimate of the amount of scheelite in the exposures of: a vein. This
includes determining the total aréa_ofrexposed scheelite in a measured
area of veir-matter. The amount of scheelite can only be satis-
factorily determined when exposures. are numerous, large, and rela-
tively free from small patches of dirt, moss, or lichen. It is often
p0851b1e to sweep away such material W1th a broom or a wire brush.

The areas of scheelite are best maasured by means of a com-
parison card. This is a card -in which square holes are cut or
punched. The holes range in size from 3 square inches to 0.Cl
sguare irich. This card is held in front of the eye, the areas of
scheelite in the wvein viewed through the sqguare holes and their .size
compared with that of the measured holes. If the areas of scheelite
are larger than-1 square inch, the total ocutcrop ares must be also
large to maintain a sufficient disparity between size of Individual
scheelite grain and totzl ares of exposed vein-matter for a good
estimate of scheelite content. It is difficult to estimate accurately
the area of a large number of fine grains or specks of scheelite by
visual examination. However, fine-grained scheelite is usually evenly
distributed within the vein and ordlnary sampllng methods are satls—
factory.

From the area of écheellté and the total avea lamped the amount
of tungstic oxide (WOz) in per cent is approx1mate1y‘glven by the
following proportions:

Area of scheelite in square inohes
Total area lamped in square feet .

1.8
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The details of this method of estimating scheelite have been
given by Jolliffe and Folinsbee (I, 1942, pp. 91-98). They have
used the method in the Northwest Territoriss and state that "two
men can lamp and. grade a vein two feet wide and 400 feet long in
one day." (Idem. p. 94.)

Ultra-violet 1amps are used quantltatlvely in actual mining
and milling operations to make rough estimates of the amount of
scheelite present either in a working face or at various places
in a mill circuit. After a certain amount of correlation is
made between the appearance of an ore~face and assays from the
same face, it is possible to tell whether or not the grade of
mineraligation as seen in ultra-violet light constitutes ore. The
use of ultra-violet lamps in routine work of this kind minimizes
the amount of rather-expensive tungsten assaying necessary. In
milling operaitions, ultra-violet lamps are most commonly used in
estimating the percentage of scheelite in products from such
machines as Jigs, tables and wagnetic separators in order to test
the efficiency of the machine and tec note any changes in the con-
tents of the mill feed. The speed and cheapness with which these
observations can he made as against usual long and costly assaying
methods, permits repeated checking and, therefore, an increase in
total efficiency.

All-Plates at the end of the Bulletin, with the exception of
Plate IV, were taken under fluorescent light.

MILLING.*

Gravity methods were used exclusively for milling tungsten
ore in the past. Within recent years, however, flotation has bheen
employed more and more, until today the greater proportion of con-
cenirates produced have been so treated. Another imnovation in
late years has been the development of a commercisl chemical pro-
cess for purifying low grade concentrates. The use of flotation,
either alone or with gravity, in conjunction with chemical treat-

‘ment makes possible a material increase in the recovery of tung-
sten frommost ores.

Tungsten minerals have a sufficiently high specific gravity to
respond well to gravity separation, but their brittleness gives rise
to the formation of excessive slimes during comminution. Despite
every attempt to minimize this by stage-grinding with removal of
tungsten minerals as soon as unlocked, recoveries seldom exceed 75
to 80 per cent, and are commonly lower. Losses are chiefly confined
to the slime fraction of tailings in which tungsten minerals are too
fine-grained %o be recovered by available gravity methods i.e. jigs
‘and shaking tables.

* Discussion of milling by J. M Cummlngs, British Columbia Depart-

ment of Mines.
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Few gravity mills produce concentrates which are pure enough to
meet market requirements without further treatment. WMost ores con-
tain sufficient other heavy minerals, such as sulphides and garnet,
so that some form of auxiliary treatment is necessary.

Flotation is commonly used to remove sulphides: in some cases
from gravity feed, in o¢thers from gravity concentrate. The latter,
if cecarse-grained, is re-ground to reduce sulphides to a size
amensble to flotation. In the past pyrite was removed magnetically

after being subjected teo z magnetizing reoast. This practice is still

followed in a few mills.

High intensity magnetic separators are used at some plants to
eliminate garnet and epidote from scheeliie concentrated from 10W
grade products by similar machlnes

Owing to stringent requirements in respect to phosphorous, even
small amounts of apatite are undesirable. Leaching of concentrates
with dilute hydrochloric acid is economically pessible unless the
phosphorous content is excessively high.

Scheelite, and to a lesser degree wolframite and other tungsten
minerals, float readily with such fatiy acids and socaps as oleic acid,
"Orso," ete. Unfortunately these reagents are not particularly selec-—
tive and float such minerals as calcite, apatite, etec., almeost as well.
The separation of scheelite from silicates is fairly sharp, however,
and with certain ores it may be possible to produce marketable con-
centrates directly by flotation.

Several mills are treating scheelite ores by straight flotation,
the typical flow-sheet used being as follows: ball mills in closed
circuit with elassifiers, followed by flotation for elimination of
sulphides, then flotation for concentration of scheelite.

"At a number of gravity mills flotation is used as a scavenger
to recover slimed scheelite from tailings. This praciice results
in a considerable increase in overall recovery over that pOSSlble

by gravity alone.

All flotation concentrates produced at present are relatively
low grade owing o the presence of caleite and other floatable
minerals in the ores treated. Severzl methods for purifying them
are used: ' :

1. Chemical treatment by the prbcess developed
by U. S. Vanadium Corporation.

2. Tabling of flotation concentrate.

3. Acid-leaching.
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1. Chemical plants for purifying low grade tungsten concentrates
are operated by the U. S. Vanadium Corporation at Bishop, Californis,
and at Salt Lake City, Utah. In brief the process is as follows:
Finely ground concentrates are digested with sodium carbonate solu-
tion at high temperature and pressure,; thus converting scheelite to
soluble sodium tungstate. .The solution is filtered, then treated
to remove molybdenum and certain other impurities. Tungsten is then
precipitated in the form of calcium tungstate by the addition of lime,
or calcium salts. The synthetic scheelite thus obiained is very pure.

_ This process was developed in the first place to: treat, in con-.
Junction with flotation, ores containing fine-grained scheelite

and undesirable impurities such as phosphorous, molybdenum, etc.,
which could not be easily eliminated by other methods.

. Flotation concentrates are commonly passed over slime-
tables to produce high-grade marketable concentrates, and low-grade
tailings. The latter may be treated chemically as above. Tabling
of this material is relatively inefficient and recoveries rarely ex-
ceed 60 per cent.

5. Acid-leaching for removal of carbonates and other soluble

ingredients is employed in one or two-instances to raise the grade
of concentrates to market sp601flcatlons

The applicability of this process depends upon the nature of -
impurities in the concentrates, as well as upon the amount of acid
required for their removal.

References may be consulted for more complete data on the
milling of tungsten ores in Section IT of the bibliography.

The following is a list, quoted verbatim from the Northern
Miner (November 19, 1942, p. 5) of Canadian plants in which, accord-

ing to Eardley——W:leot tungsten ores are being or will be 'breated in
the near future:

Department of Mines and Resources, Ottawa
Nova Scotia Technical College, Halifax
Indian Path Tungsten Mines,-Lunenbﬁrg, N. S.
Provincial Minés School, Val d'Or, Qué.
Sullivén Consolidate& Mines, Cadillac, Que.
Central Cadilléc, Cadillac, Que.

Hollinger Consclidated Gold Mines, Timmins, Ont.

Little Long Lac Gold Mines, Geraldton, Ont.
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Pickle Crow Gold Mines, Pickle Crow, Ont.
MCKenzie Red Lzke Gold Mines, Red Lake Oht.

vInternatlonalThngstenMines Ltd., Cutpost Island,
Northwest Terrltorles

Ruth Mines of the Consolidated WMining and Smelting
Co., Yellowknife area, N. W. T.

Goodrock Gold Mines, Yellowknife area, N. W. T.
Consolation Lake Mine, Yellowknife area, N. W. T,

War Metals Research Board, Unlverslty of B. C.
Vancouver, B. C.%

Red Rose Mine, Hazelton, B. C.
Bralorne Gold Mines Ltd., Bralorne, B. C.
Consolidated Mining and Smelting Co., Trail, B. C.

Selkirk Tungsten and Tin Mines, Ltd. {Regal Silver},
Albert Canyon, B. C.

Emerald Mine, Salimo, B. C.

Department of Mines, Victoria, B. C.%

ECONOMICS OF TUNGSTEN.

Scheelite is customarily marketed as a concentrate or high-grade
cobbed ore that contains 80 per cent or more tungstic oxide (WOgz).
Payment is made on the basis of so much per short-ton unit or R0 lbs.
in the United States and fanads, and per long-ton unit of 22.4 l1bs.
in London.

Prices. The price paic¢ for tungsten on a basis of conient of
tungstic oxide (WOz) varies. Ores from different districts are
gquoted at different prices, the premiums or discounts varying with
the buyers. Furthermore, the grade of concentrates and limitations
of impurities vary with the requirements of the individuwal buyer
and at times with the market. In periods of great demand for
tungsten lower grade ores can be sold, but at a discount.

The price graph in (Fig. 1), shows the yearly éverage price of

The War Metals Kesearch Board aﬁd'Départment of Mines, Victoria,
do test work only.
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PRICE IN DOLLARS PER UNIT OF
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Fig. 1. Greph showing yearly aversge pirices of Lungsten for period -

1898 to 1938, inclusive, and the monthly prices as of the first few
days of each month for period December, 1938, toDecember, 1940C. Sources
of information frem: Hutchingon and Mann {1928, p. 48) ; Minerals Year-
book, U. S. Bursau of Mines (1936, p. 448; 1939, p. 623); Engineer—
ing and Mining Journal, issues for months December, 1%38 to December,

- 1940.

Note: The Canadian price, as of March 1lst, 1943, is $26.50 per unit
of containsd Woz.
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tungsten for the period 1898 to, 19%8, inclusive, and the monthly
price as of the first few days of each month for the period Decem-
ber 1938 to December 1940, inclusive. The prices are given as
f.c.b. New York rather than f.o.b. London, because the economics
of tungsten production in the United States is more nearly similar
to that of Canada than of Burma or China, the source of most of
the tungsten supplied to the London market previous to the present
war .

In 1940 ths price in Canadian markets for tungsten approximated

the New York price less the United States import teriff of $7.931
per short~ton unit of tungstic oxide (WOz) in ore and concentrates.
The quoted price (E. and M. J. Metal and Mineral Markets, Wew York,
Nov. 28, 1940) for tungsten ore, f.o.b. New York was $24.00 nominal
per short-ton unit of tungstic oxide (WOz) for domestic (United
States) scheelite ores of good known analysis in carload lots. The
prices at that time on Chinese and Bolivian ores, duty paid, f.o.b.
New York ore were $24.50 and $23.50 to $R24.50, respectively.
’ At the present time, February, 1943, the Metals Controller,
QOttawa, Canada, is paying $26.50 per short ton unit of contained
tungstic oxide (WOS). The specification for acceptable ores are
discussed on pp. £9 to 35 of this report.

Mineable Grades. The figures for mineable grades of tungsten
ores depend on several factors. In a prospect or small operation
they depend on whether, (1) the ore is mined selectively and the
tungsten mineral cobbed from the gangue and wall-rock and shipped
as high-grade raw ore, or (2) whether the vein-matter is mined
across a width of say 3 feet or more and, the tungsten minerals plus
gangue and reock mined and milled to a tungsten concentrate of ship-
ping grade. :

Because tungsten is a relatively high-priced metal it permits
hand-cobbed ore to be shipped direct. On a swall scale it is
possible to sort ore from a guartz-scheelite or quartz-carbonate-
scheelite veln as little as 1 inch in thickness. In general for
hand cobbing the scheelite should constitute about one-quarter of
the vein-matter and be in grains not smaller than 1/2 - inch diameter
and not intimately mixed with-the gangue. An ultra-viclet lamp is
a very useful aid in distinguishing scheelite from waste in any hand-
sorting operation.

The method of mining lower-grade tungsten ore for milling is
in general similar to that of other ores. The mineable grade de-
pends on whether. or not the ore-body is an irregular replacement
{pyrometasomatic) type or a relatively more regular vein-type, and
if the latier, whether it is 2 single vein or several veins or
veinlets close enough together to be mined as a whole. The nature
of the ore-body will determine the mining method to be adopied.
Distance from transportation also plays an important part.
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Specifications of marketable product. A% the present time-
British Columbia tungsten ores or concentrates may be readily
marketed through the Metsls Controller, Department of Munitions
and Supply, Ottawa, Canada. BExport permits from the Metals Con-
troller are required on shipments outside of Canada for any
tungsten-bearing ore or concentrates.

The COre Dressing and Metallurgical Laboratories of the De-
partment of Mines and Resources, Ottawa, have been accepting
scheelite ores for customs concentration at Ottawa. An informa-
tion circular on tungsten ores and concentrates, issued by the
Ottawa Depariment on October R3, 1942, and revised January k7,
1943, gives the necessary details on specifications, prices and
freight rates and methods of payment. This circular also quotes
information received from the U. S. Vanadium Corporation, New
York, conceruning the purchase by them of low grade tungsten con-
~ centrates, or middling products, for treatment in their chemical
plant at Salt Lake City, Utah.

Because the sbove-mentioned informetion circular contains many
important details covering the sale of tungsten ores and concen-
trates at the present time, it is quoted in full.

"OTTAWA, CANADA
January 27, 1943.
INFORMATION CIRCULAR ON TUNGSTEN ORES AND CONCENTRATES*

"Beginning January, 1940, the Bureau of Mines at the Ore
Dressing and Metallurgical Laboratories, have been accept-
ing scheelite ores for. concentration by gravity methods,
followed by removal of sulphur by flotation of these con-
centrates. The following details apply to shipments of
ore consigned to the Laboratory for custom concentration.

(1) Ore in carload lots can be handled when received at

. intervals of approximately from. 2. to 3 weeks. Shipments
from 200 pounds and upward are accepted. Thése small lots
are accunulated until 2 or more tons are on hand before
startlng to mill.

(2) Concentrates are purchased by the Metals Controller,
Department of Munitions and Supply, Ottawa, Freight rate
on concentrates from Ottawa to destination is charged to
the shipper. There is also a cartage charge of about 80
cents a ton from Ottaws freight siding to the laboratory
crushing floor.

* Published with the permission of the Department of Mines
and Resources, Ottawa, Canada.
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(3) Prices paid by the Metals Controller are $26.50 per
short ton unit of contained tungsten trioxide (WOg}.

Specifications required by Atlas Steels are as follows:

Tungsten trioxide WOz 70%
Sulphur. S 0.5% max.
Phosphoroué ‘ P 0.05%
Manganese | Mn 1.00%

~ Copper Cu - 0.05%
Arsenic As 0.10%
‘Antimony Sb 0.10% [ 0.25% max.
Tin Sn 0.10%
Molybdenum " Mo 0.10%
Lead Pb - 0.10%
Bismuth . BL 0 0.10%

In exceptional cases, material running as low as 65%
W0z, with correspondingly low impurities, will be accepted.

(4) OQur charges for sampling and milling are $5.00 per ton
or fracticn thereof. Buyers require a complete analysis of
each lot of concentrate shipped to them. They accept our
analysis for which our fee is $25.00. When the concentrates
from the oress of more than one shipper are combined to make
one shipment to Welland, the cost of the analysis is dis-
tributed pro rata amongst the interested parties.

(5) No special arrangements have been made with the rail-
reoads to handle less than car load lots to Ottawa. Freight
rates from various points on these shipments with a declared
value of 1l#ss than $100.00 per ton are:

From Vancouver 82.81 per 100 los.
Slocan, B. C. 2.80
Waterways, Alta. 5.10
Winnipeg, Man. 1.87
Hudson, Ont. 1.14
Geraldton, Ont. 0.95 1/%
Timmins, Ont. 0.78
Kirkland Lake, Ont. 0.72
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' Falconbridge, Ont.  0.55 1/2
Dupuy, Que. ‘ - 0.79 '
Truro, N. S ‘ 0.81

© (6) A1l financial settlements on the concentrates are made
by the Metals Controller direct with the shipper. We furnish
all data relating to the shipments, analysis, percentage to
be credited to each shipper, and a sitatement of our charges.
With the consent of the owners, the Metals Controller agrees
to collect our charges, deducting these from their remittance
‘to the interested parties. When small lots from variocus
sources are milled together, each lot is analyzed and the
proceeds are distributed in proportion to the ‘welght of WO
contained in each lot.

(7) Gravity concentrates containing sulphides are brought
up to grade by removing these sulphides by flotation. These
concentrates usually contain gold and are returned to the
shipper if they so desire.

(8) Normally no attempt is made to recover gold from the
shipments apart from by fiotation of sulphides. In excep-
tional cases, such as placer material containing high gold
values, free gold is recovered by amalgamation and the
bullion sent tc the Royal Canadian Mirnt who issue thelr
cheque payable to the shipper.

» (9)  Shipments of Wolframite, Ferberite, or Hubnerite are
accepted and brought up to grade. Disposal of this class
of material is taken care of through the Metals Controller's
Office, Ottawa,

(10) - The Metals Controller is the only buyer in Canada at
the present time and they require the specifications as
outlined under (3) and so does anyone else who is making
ferro-tungsten direct. Actually a 70% grade of concentrate
is obtained from a clean gravity concentrate when impurities
such as sulphur, phosphorus, arsenic, lead, and zinc are
brought down to specification requirements. For example, a
B85%WO3 product is good if it contains no sulphur or other
impurities of the above nature. Silica and iron are not
considered as detrimental impurities.

(11) Shipments should be addressed to the Metallic Minerals
Division, Bureau of Mines, 552 Booth Street, Ottawa. The
material if not in carload lots, should be bagged and -
preferably sent prepaid freight. If it is inconvenient to
ship prepaid, they may be sent freight collect. We then
will collect the frelght charges through the Metals Con-
troller.

- 3] -



(12) DNormelly our recoveries range from 70% to 85%, de-
pending on the grade and character of the ores received.
Investigational work done on our gravity mill tailing

shows that an additional recovery can be obtained by flota-
tion. This produces a low grade W03 concentrate of approxi-
mately 10%. The overall recovery by table and flotation
concentration is 90% or better.

(13) Information has been received from the United States
Vanadium Corporation, New York, concerning the purchase of
low grade tungsten concentrates originating outside of the
United States. This is in the form of a copy of a letter
addressed to Mr. G. C. Bateman, Metals Controller, Depart-
ment of Munitions and Supply, Room 221, No. 3 Building,
Ottawa, Canada. Since that time the unit price has bheen
raised. ‘

This states that .the communication contains revised
information applying to Mexican and Canadian ores and con-
centrates. Requests for information about contracts from
Canadian producers should be addressed to Metals Reserve
Company, 811 Vermont Avenue, N. W., Washington, D. G.

"~ Also--guotation--'It is possiblz that some of the
Canadian producers may make a low grade middling product,
the treatment of which we would be glad to consider at
the plant operated by the United States Vanadium Corpora-
tion as agents for the Metals Reserve Company at 568
West 8th South Street, Salit Lake City., Utah, U. S. A., on
approximately the following terms:

"The price per unit of contained tungsten trioxide
WOz, delivered f.o.b. railway cars at Salt Lske City, Utah,
Y. 5. A., treatment plant of buyer, shall be all fractions
in proportion. ' ' T -

WOz : Per Unit
5% $ 9.73
4% . 10.77
5% : ©11.40
6% 12.65
7% ' : 12.82
8% ' 13.58
9% 14.17

104 14.65

11% 15.0%

12% ' 15.35

13% 15.83

14% 15.86

15% 16.08
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. 'Canadian shippers desiring to dispose of low grade
. concentrates should get in touch with the Salt Lake City
office as noted above.

'Theselterms and conditions are subject to withdrawal
or change at any time without notice.'!

(14) Accompanying the communication was a schedule of
prices for tungsten ores and concentrates of higher grade
than the above.

Quotation--'The present purchasing policy of Metals
Reserve Company is subject to change without notice and the
terms and provisions of each contract will be based on con-
ditions and circumstances existing at the time the contract
is negotiated.

"Purchase of such tungsten ores and concentrates will
be considered under the following general specifications
and prices (more detailed information can be obtained by
submitting an analysis of the material offered when applying).

'Quantity--Minimum of 1000 short ton units of contained
WOz deliverable before March 31, 1943, in lots of not less
than 5 short tons of ore or concentrates, the material to
be packed in suitable containers.

'Price-~The base price per short ton unit of contained
tungsten trioxide (W05) delivered f.o0.b. railway cars at
such point as Metals Reserve Co. may designate, shsll be as
set forth in the table following (all fractions in pro-
portion) less penalties as hereinafier specified:

Base Price Per Short Ton Unit

) Scheelite Wolframite
% Wog - - Ores & Con- . -  Hubnerite-Ferberite
centrates Ores & Concentrates
85 & over $ 21.00 $ 21.00
64 21.00. : 20.95
. B3 21.00: ‘ (.91
B2 --21.00- R0.86
61 21.00 20.86
60 21.00 RO.T77
59 R0.9%L: - RO.88
58 20.8R.. -+ R20.59
57 R0.73% 20.50
56 R0 .64 . 20.41 -

55 R0.55 20.32
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(14) (Cont 'd)

Béée Price Per Short Ton Unmit

Wolframite

‘ Scheelite
% WOz Ores & Con- Hubnerite-Ferberite
centrates . Ores & Concentrates
54 $ 19.46 $ 19.23.
53 19.3%7 12.14
52 19.28 19.05
51 19.19 18.86
50 19.10 18.87
43 19.01 18.78
48 18.92 18.69
47 18.83 18.80
46 18.74 18.51
45 18.65 18.4%2
44 18.586 ©18.33
43 18.47 18.24
A2 18.38 18.15
41 18.29 18.08
40 18.20 17.97
Penalties”
Scheelite Ores and Concentrates Per Short Ton
Unit of WOz -
Arsenic - over .5 but less than 1% 15¢
1% or over 30¢
© Sulphur - over 1% but less than 1. 5% 1.00
1.5% or over 1.25
Copper - over 0.2% but less than 5% 1.00
0.5% or over 1.85
Tin - for each .1% above .5% .03¢

If a‘éhipment consists of mixed scheelite and wolframite
material, it will be classified under the scheelite schedule,
or under the wolframite schedule if iis W03 content is

predominantly of the wolfram type.

"Buyer will make customs entry at port of entry and
will attend to all phases of United States import duty. All:
other charges, including taxes and export duties, are for
the account of and are to be-paid by seller.
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"Weighing: Sampling, and Analysis--Bach shipment shall
be weighed, sampled and assayed .on arrival at treatment plant
by Ledoux & Co. Inc., New York, whose results shall be final
and shall be the basis of settlement. Expenses of weighing,
sampling, and analysis shall be shared equally by buyer and
seller.

'Payment--Payment will be made by buyer for each ship-
ment promptly after determination of weights and analysis.

'The term "ton" used above means a short ton of 2000
pounds avoirdupois, dry basis and the term "wnit" means a
short ton unit (R0 pounds avoirdupois dry weight). The
money mentioned is United Staites currency.

'Applications for Contracts--Requests for information
sbout contracts for such tungsten ore and concentrates should
be addressed to Metals Reserve Company, Washington, D. C.,
and should c¢ontain the following information.

(1} Name of applicant, with business references and a
statement of experience in connection with mining
the above types of ores, other ores or non-metallic
products. >

(2) Descrivtion of mining property from which it is expected -
to offer production, with.data to show that ore is
available, or can probably be made available in guantity
to meet the contract requirements.

(3) Statement of the tonnage offered for sale, rate of de-
livery, complete analysis of the ore to be delivered,
and the location on the railroad from which shipment
will be made and port of entry into the United States.!

(15) Before taking up the matter of the sale of tungsten
ores or concentrates with the Metals Reserve Compainy,
Canadian producers should communicate with ¥Mr. G. C.
Bateman, Metals Controller, Department of Munitions and
Supply, Ottawa, Canada. Export permits are required on all
classes of tungsten bearing materizl.”

Production. 'The world output of tungsten by countries produc-
ing over 100 tons in 1938 is given in Table III, and a graph show-
ing world production. from the year 1895 to 1937 is given in
(Fig. R). o ‘ ;
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Fig. 2. Logarithmic curve showing world production of tungsten
by years from 1895 to 1837, inclusive. Date compiled from
Minersl Industry, by G. A. Roush (1931, p. 564); Miner-
als Yearbook, U. 3. Bureau of Mines (1932, pp. 276~
277; 1936, p. 453; 1940, pp. 14-15); Hutchinsom
and Mann (1828, p. 46).




TABLE III - World Production of Tungsten Ores
in Metric Tons of Concentrates con-
taining 60 per cent, Tungstic Oxide
(WOg) for Countries Producing over
100 tons in 1938; and arranged by
countries in order of impertance
during the year 1938.

(4s. abstracted from compilation by
M. T. Latus, U. 5. Bureau of Mines,
Minerals Yearbook, 1940, pp. 630~

831).

Country - 1938 1939
China - - : .. 13,387 11,580
Burma 6,334 !
Portugal ‘ R,810 © 3,851
United States : 2,761 3,889
Bolivia - . R,530 5,334
Argenting ' ' 1,195 !
Malay States : 1,000 97
Indo China _ 545 !
Australia S 1,185 : 859
Southern Rhodesia 329 270
Cornwall, England . Lo 258 - ' !
Thailand ) 251 !
Sweden ‘ ' 18Cc !
Peru ' 170 !
Union of South Africa -7 - 100
' Data not available.

Consumption. The apparent consumption of tungsten by the prin-
cipal users of the metal is given in Table IV. The figures in this
table are the results of calculations made frém the figures for pro-
duction, exports and imports of the various countries as given in
the Statistical summary of the Imperial Institute, (IIT, 1929, pp.
416-420), Mineral Raw Materials (1937, p. 217) and from the Minerals
Yearbook, U. S. Bureau of Mines (III, 1939, pp. 620-6R9).
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TABLE IV - Apparent Consumption by Countries of Tungsten
by the Principal Users of the Metal

Consumption
(reduced to equivalent of 60

Country  per cent. tungstic oxide, WOz) Per cent. of Consumpdion

by Countries Iisted
In Metric Tons

1954 1936 1937 1938 1934 © 1938 1987 - 1958

Germany 4,700 | 10,060 | 13,000 | 16,340 | 27.0 38.3 41.0 60.5
United Kingdom 3,900 | 10,260 | 10,200 | - 7,750 22.4 39.3 51.9 | 28.7
United States 3,020 5,850 | 8,580 2,910 17.5 22.4 27.1 ] 10.8
Belgium-Luxemburg 2,100 A 12.1
_France 1,800 10.3
U.S.8.R. 800 | - 4.6
‘Japan | 1,070 | | 6.1




USES OF TUNGSTEN.

Tungsten is consumed mostly in alloys used in the manufacture
of cutting tools and diés. Such alloys retain their hardness and
strength at high temperatures and can therefore take a heavier
cutting load on harder materials than the ordinary carbon steels.

The following four types of tungsten alloys are used either
for the manufac¢ture of dies or cutting tools or both:

cemented tungsten carbides,

high temperature tool steels,
stellites, and, ' .
carbon~free-iron-base tungsten alloys.

B oY o

Cemented tungsten carbides are alloys of tungsten, carbon and
cobalt produced by methods of powder wmetallurgy. In the United
States the carbides are manufactured under the trade names "carbaloy,"
"ferthite," "ferthalloy" and "dimondite." Powder metallurgy is be-
coming & very important consumer of tungsten and for that reason it
will be discussed somewhat more fully than other uses.

In view of the general assertion that powder wetallurgy is a
recent development, the following quotation from Mining and '
Metallurgy, American Institute Mining and Metallurgical Engineers,
New York, for October, 1940, p. 478, in reference to a powder
metallurgy conference held at the Massachussets Institute of
Technology in Cambridge, Massachusetts,; U. S. A. is of interest:

"Cyril S. Smith opened the conference with a challenge
to any claim that powder metallurgy is something of a
recent development, stating that the art could be called
at least 5,000 years old; iron was made by compressing
powder as early as 700 B. €., and Indian smiths of 1,600
years ago fabricated articles of some 6 1/2 tons gross
weight by compressing and welding, a size of article that
modern powder metallurgists have not yet equaled.m

Sykes (1938, pp. 1-2) has summarized the principal steps in the
manufacture of cemented carbide alloys as follows:

"1. Formation of the metal carbide in the form of powder
by heating a mixture of carbon and the metal powder .
or oxide for several hours at a temperaturs between
1500 degress and 2400 degrees C., usually in a car-
burizing atmosphere. :

€. Intimate mixing of this carbide powder with the binding

- metal, usuvally cobalt or nickel, also in the form of
powder.
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3. Compressing this mixture in steel molds of various
.designs at a unit pressure of from 15 to 30 tons per
square inch.

4. TInitial sintering in some inert atmosphere, such as
hydrogen, at a temperature of 8BGO0 degrees to 200 de-
grees C., to impart to the pressed metal sufficisent
strength for handling and shaping. '

§. ®™inal sintering at a higher temperature (in the range
of 1400 degrees to 1600 degrees C.), which results in
a considerable diffusion of the components and a real
alloying action. This operation is also carried out
in an inert or carburizing atmosphere.!

Cemented tungsten carbides cannot be profitably used for all
types of dies and cutting operations.

Sykes (III, 1938, pp. 9-10) bas summarized the best uses of the
different carbides as follows: :

"The commercial success of a new alioy depends largely
upon the judicious selection of its applications in the
field of industry. While physical and mechanical properties
may point the way to suitable uses, the final decision must
be made from service records extending over long periocds of
time.

HUpon the basis of such experience, the alloys of tung-
sten carbide and cobalt that have been described thus far
fall into several classes of service, which are determined
by the cobalt content, as might be expected. The 13 per
cent Co grade is employed extensively in the form of large
dies for drawing, extrusion and shaping operations that
demand a material of high strength. ¥For smaller dies, and
to a limited extent for cutting tools, a 9 per cent Co
grade is used. - In the field of cutting tools for machining
cast irons, most nonferrous alloys and many nonmetallic
substances, the 6 per cent Co alloy finds a wide variety
of applications. In operations involving fine cuts at
high speeds, a tool material conitaining as 1itile as 3
per cent Co 1s often employed. In such service, the
higher resistance to abrasion contributed by thes tungsten
carbide constituent in the tool may be profitably utilized,
since no excessive demands are made upon its strength or
resistance to shock.

"Tt will be observed that steel was omitted from the
list of materials that can be profitably machined with
tools of cemented tungsten carbide. The failure of tung-
sten carbide to cope with the cutting of steel appears to
be associated with the higher cut pressures involvad in
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such work, which lead to early failure of the tool by the
phenomenon known as ‘'cratering' or 'loading.' In this
type of failure, fragments of the steel chip weld to the
tool and break out small particles of the carbide alloy,
in time causing the cutiing edge to crumble."

Previous to the advent of cemented tungsten carbides, and still
important, are high-speed tungsten steels, chiefly used for cut-
ting tools. The usual composition of such steels is: tungsten, 18
per cent; chromium, 4 per cent; vanadium, 1 per cent and carbon,
0.6 to 0.75 per-cent. (III, Sykes, 1935, p. 387).

Stellite, an alloy containing tungsten, 3 to 17 per cent;
cobalt, 45 to 70 per cent and chromium 28 to 35 per cent; is also
used for machine tools. Its chief viritue lies in its resistance
to tarnish and corrosion, and it is, therefore, used in the manu-
facture of surgical instruments. Alloys that are alsc widely used
in cutting tools are the carbon-fresz alloys of iron and tungsten
containing, tungsten 20. to 30 per cent; and cobalt, 30 per cent.
Tungsten alloys. of slightly different composition have been used

for hack-saw blades and hot-forming dies.

Tungsten steels with varying amounts of tungsten have been used
in the manufacture of armor plates and certain types of projectiles.
Such steel has also been used in the lining for cannons.

Unalloyed, metallic .tungsten is consumed in the msnufacture of
electric light and radio filaments. However, although many miles of
‘thin filament wire are made yearly, the actual amount of tungsten
used for this purpose is small.

A small amount of tungsten is used in the manufacture of various
pigments and in the tanning of white leather.
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CHAPTER IT

WORLD DISTRIBUTION OF MAIN TUNGSTEN OCCURRENCES

AFRICA

Southern Rhodesia. Southern Rhedesia produces tungsten from lode
deposits of scheelite. In 1937 (III, Roush, 1937 p. 612) the chief
-mines were the Gold Valley, which produces scheelite as a by-product
from operations for gold, the Scheelite and the Seguel. It is noted
that the Sequel mine operated a 100-ton mill in 1937.

SOUTH AMERICA

Argentina. Tungsten is one of the chief mineral products of
Argentina, and this republic ranked sixth in worid production of
tungsten during 1938. The most importanit deposits are in the Pampa
-Range in the Provinces of San Luis and Cordoba. At least 50 small
operations were reported active in 1940 (Minerals Year Book, U.S.B.M.
1943, p. 622). In 1941 the largest production came from the Condores
Mine (Eng. and Min. Journal, Aug. 1942, p. 103). The deposits are all
lode and consist chiefly of wolframite with a smaller amount of
huebnerite and scheelite in quartz veins. Cassiterite, mica,
bismuthinite, molybdenite, pyrite and galena also occur in the veins.
The ores in general range from 0.5 to 1.5 per cent tungsiic oxide
(W0z) (III, Roush, 1937, p. 607). Mining and transporiation costs
are relatively high. ' :

Belivia. Bolivia, ranking fifth in world tungsten production
in 1938 and 1939, is the chiefl largest producer in South America.
The Bolivian deposits, all lode, occur in the "tin-belt" but they
are, however, separate from the tin deposits. Most of the tungsien
ore is wolframite, and only a small amount scheelite. The main de-
posits are in the Deparitments of La Paz and Oruro. Concerning the
future of the Bolivian tungsten deposits, the following statement
by I1illey (I, 1936, p. 431) is of interest: "Bolivia probably con-
tains the largest quantity of developed medium-cost primary ore in
the world." ‘

ASIA

Burma. Burma, ranking second in 1938 in world production, pro-
duced most of the bungsten mined in the British Empire previous to
the occupation of Burma by the Japanese. The mineral wolframite is
the main source of Burmese tungsten. Although it occurs in alluvial
and placer deposits most of this mineral was derived from lode de-
posits. Much of the wolframite is associated with cassiterite, and
many mines produced both tungsten and tin. Because of this dual pro-
duction, the majority of tungsten-tin mines had been able to operate
fairly continuously even-when prices were low. Those properties
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producing only tungstén had usually been able to operate only when
high prices for the metal prevailed. Most of the Burmese tungsten
(IV, Brown, pp. 142-145) came from the Tavoy and Yamethin districts,
the Tavoy being the more important district of the two. The largest
mines in the Tavoy district were the Hermyingyi, Widnes, Kanbauk,
Taungpila and.Kalonta. In the Hermyingyi mine (IV, Dunn, 1938),
about 60 veins- were worked. They range from 10 inches to 5 feet in
width and from 500 to 1,100 feet in length. The tungstic oxide to
tin oxide ratio = (WOg: SnOg) is R:1. The largest mine in the Yamethin
district was the Wawchi mlne in Karenni where 27 tin-tungsten veins :
were worked (idem. 1938).°

China. WMost Chinese tungsten is won from placer deposits of
scheelite and wolframite, although it is probable that in recent
years some has come from lode deposits. Previous to the second World
War Chinese material could be mined, shipped and sold in European and
American ports. far below the price of domestic ores. The cost of pro-
ducing tungsten from the Chinese deposits was very low. Lilley (I,
1936, .p. 430) thinks that the reason was not due solely to the low
cost of labour, but also to the quality and extent of the deposits.
The Chinese production came from the provinces of Southern Kiangsi,
northern Kwangtung, south-easterly Hunan and norih-easterly Kwangsi,
all in the soubh-easterly.part of China. Sino-Japanese hostilities
have adversely affected the tungsten industry in China.

Indo-~China. Indo-China, rahking eighth in world production in
1938, accounted. for the largest production from Frenech territory, pre—
vious to Japanese occupatlon of that country.

In general the tungsten, chiefly in wolframiie intimately as-.
sociated with ca551ter1te, is obtained as a by-product from tin-
bearlng alluvials. : :

Malay States. The Malay States, ranking seventh in world pro-
duction of tungsien during 1938, produced scheelite concentrates from
lode deposits. Most of this came from a scheelite-fluorite ore-body
at the Krannat Pulal mine near Tpoh in the. Federated Malay States and
some from mines in the State of Trenganni, the Unfederated Malizy
States. ,

Thailand (Siam). The production ffom Thailand (Siam) was
chiefly in the form of wolframite concentrates.

AUSTRALASIA

Australia, Tasmania, New Zealand. Small deposits of tungsten
minerals are widespread in Australias, Tasmania and New Zealsnd. The
production appears to have been made chiefly from lode deposits of
scheelite.

EURCPE

Cornwall, England. Wolframite and some scheelite, associated
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with cassiterite, occur in the tin lodes of Cormwall. The deposits
of tungsten are not extensive. '

Portugal. Portugal is the most important producer in Europe and
ranked third in world production of tungsten in 1938. Because of
attractive prices offered for tungsten, the production of tungsten
ores in Portugal has increased considerably in the last few y=ars.
Most of the tungsten ore is mined from deposits of tungsten minerals
in association with tin minerals in lode and alluvial deposits in.
the province of Beira Baixa between the Duro and Tagus Rivers. The
"tungsten minerals are mainly wolframite and huebnerite, and occcur
‘chiefly in quartz veins that cut granites and schists.

U.S5.5.R. The production of tungsten from Russia has been small
in the past. However, the accounts of new finds, appearing in ab-
stracts of the recent Russian literature, suggest the possibility
of ‘increased production. The writer has reference to quartz-
wolframite veins in the Transbaikalia region (IV, Fiveg and Dorfman,
1938), to tin and tungsten deposits in the Amur basin (IV, Baturin
and Krasnyi, 1937), to quartz-scheelite veins near Sverdlovsk in the
Urals (IV, Kolodkin, 1937), to guartz-wélframite veins in the
Kazakstan steppes north of Lake Balkash (IV, Nahovnik, 19357), to high-
temperature replacement (pyrometasomatic) deposits of scheelite and
cassisterite in the Zeravshan Range (IV, Magakyan, 1937), to oc-’
currences, reported to be of economic value, of scheelite in garmet
zones in the Minusinsk basin in the Karysch region (IV, Speit, 1934)
and to the "Third Year of Five Year Plan" tungsten deposit in the
Chelyabinsk region of the Urals (IV, Kolodkin, 1936).

UNITED STATES

‘In 1938 the United States ranked fourth in world production of
tungsten, but in 19398 it rose to third place. Because of incomplete
statistics, its position in the years 1940-42 is not known. The
production in 1940 by States is given in Table V.

Geologic data concerning several tungsten mines in the United
States are given in Table VI. These data are particularly signifi-
cant because of the geologic similarity between the United States
and the British Columbia tungsten deposifts. I% is hoped that this
similarity may aid in the recognition and development of worthwhile
tungsten prospects in British Columbia.
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TABLE V. United States production by States in 1940%

, Production in Equivalent per cent of WOz
State short tons content in gquoted figures
California ' ' 2076 - ‘ 59.83
Nevada = 1748 , 61.67
Colorado 849 48.95
Arizong ‘ . ©302 ‘ 69.33
Idaho . 240 65
Washington- 53 67.78

- 33 14
Mentana _ 42 70.62

/

CANADA (Excepting British Columbia)

The distribution of tungsten minerals in Canada is widespread.
Jolliffe (Northern Miner, June 1942, page R26) lists 152 occurrences
from the Dominion. Previous to 1940 the greatest number of known
occurrences was in Nova Scotia and British Columbia. However,
within the last two years, many new finds have been made, par-
ticularly on gold properties, ‘in Quebec, Ontario, Manitoba and the
Northwest Territories. Of the 152 occurrences mentioned by Jolliffe,
many are of mineralogical interest only. A great many of the oc-
currences are gold mines in which it is possible to c¢btain enough by-
product scheelite to warrant the extra cost of saving it.

) Much of the 1nformatlon in the following paragraphs about the
occurrences of tungsten in Canada, excepting British Columbia, has
been abstracted from a very comprehensive article on tungsten by
Eardley-Wilmot (VI, 1942, pp. 51-62).

Nova Scotia. Tungsten occurs in small amounits at many places
along the south-eastern coast of Nova Scotia. The deposits are found
in quartz veins that are mineralogically and siructurally similar to
the gold veins of the same region (VI, Newhouse, 1936, p. 827). In
general, the quartz veins of this region are hedded with strongly
folded Csmbrian slates and quartzites which have been intruded by .
Silurian granitic rocks (I, Lindgren, 1933, pp. 561 - 562). The tung-
sten mineralization appears to have been. concentrated along the crests
and troughs .of steeply pitching folds.

In 1931, Messervey (VI, 1931, p. 30) summarized tke geographic
distribution of tungsten minerals in the Province as fcllows:

¥ Data compiled from: WMinerals Yearbock, U. S. Bureau of Minses,

Review of 1940, pp. 618-620.
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TABLE VI - SUMMARIZED GEQLOGIC DATA ON SEVERAL TUNGSTEN PROPERTIES IN THE UNITED STATES
{Listed in order of 1940 production by States)

Property or
Mining Company

Tungsten-
bearing Mineral

Type of Deposit

References (for completel’
titles see bibliography
at end of report).

Co., near Mill City

known as "ore-beds" usually & feet
wide by several hundred feet long.

CALIFORNIA _ ,
Atolia WMining Co. Scheelite Series of veins in zone of shear- V, Hulin (1925, pp.
San Bernardino ing; ore widths usually less than 70-78}.
County 1 foot, occasionally 5 feet. Ore
: shoots up 101,100 feet long and
one to 700 feelt deep.
Pine Creek Tungsten Scheelite With sulphides in calcic-silicate V, Hess and Larsen
Mine, near Bishop, zone, (tactite). (1923, p. 274) U. S.
Inyo County : Geol. Surv. Bull.
931E, pp. 89-92, 1941.
Tungstar Mine, Inyo Scheelite Two calcic-silicate (tactite) U. S. Geol. Surv. Bull.
County lenses 931E, p. 95, 1941.
Rossie Mine near Scheelite Calecic-silicate (tactite)} zone Cal. Journ. Min. and
Bishop, Inyoe County : Gecol., Oct. 1938, p.
‘ 403, U. S. Geol. Surv.
Bull. 931E, pp. 102-
103, 1941
Tungstore, Tulare Scheelite Calcic-silicate (tactite) zone Cal. Journ. Min. and
County limestone foot-wall and granite Geol. April, 1941,
hanging-wall. pp. 318-319
NEVADA :
Nevada Massachusetis | Scheelite Calcic-silicate (tactite) zones V, Kerr, 1934, p. 21




Silver Dyke Mine, Scheelite Lenses of scheelite 1n quartz - J. 5. Bur. Mines, inf.

Mina ' veins : Girc. 6852.

COLORADO L ‘

Cold Spring Mine, Ferberite Ferberlte—bearlng quartz in fis=< U. S. Bur. Mines Inf.

near Nederland ‘ sure veins. Circ.. 6852; Hess and
Schaller, 1814, U. S.
Geol. Surv. Bull.
OR2F; 1940 .

Conger Mine, near Ferberite Ferberite-bearing quartz in fis~ - I, Hess, Schaller,

Nederland o sure veins 19145 U. S. Geol.

‘ Surv. Bull. 922F

1940,

ARIZONA

Boriana Mine, near

- Scheelite and

In guartz veins in slates and

Mining World, March

Kingman, wolframite schists 1941, pp. 9-15

IDAHO . . e ' , ;

Ima Mine Huebnerite Huebnerite associated with U. S. Geol. Surv., .
sulphides in quartz veins Bull. 9314, pp. 16-19,

- o 1941

WASHINGTON . ' , . i L

Germania Mine, Wolframite Lenticular deposits of wolf- V, Bancroft, 1914, p.

Stevens County ' ramite in guartz veins with 29; I, Lovering, 1933,
fluorite and tourmaline. Vein p. 667.
"averages 2 feet wide.

MONTANA

Jardine Mine, Park Wolframite and arsenopyrite I, Lovering, 1933,

County

Wolframite

in quartz veins that cut Pre- -

‘cambrian schists.

p. 667.




Halifax county, Moose River, Waverly and Oldham.

Lunenburg county, Indian Path and New Ross.

Queens county, Fifteen Mile Branch and Molega;

Recently the following properties have been examined or prospected
for scheelite. ‘Hyland, Sackville, Kirkpatrick {(Goff) Guysborough
Gold Mines Ltd., Scheelite Mines Ltd. and Indian Path Mine.

Tn 1940 the Kirkpatrick Tungsten Syndicate (ITI, Dominion Bur.
Statistics, 1940. p. 30) made a shipment of tungsten concentrates
from their property at Goff, Halifax county.

New Brunswick. In New Brunswick, tungsten occurs at Burnt Hill,
in York county. The deposit (VI, Camsell, 1916, p. 248) consists of
a wolframite-bearing rquartz vein in argillites that are cut by granite
about three-quarters of a mile distant. An all-gravity concentrator
was built on this property in 1918, and in 1917 the mill was treating
about 15 tons of ore per day, averaging 1 per cent or less tungstic
oxide (WOz) (VI, Gwiliim, 1917, p. 197). The only production from
this property appears to have been 11 tons of concentrates obtained
in 1918 (III, Dom. Bur. Statistics, 1939, p. 30). The vproperty was
prospected in 1941 but abandoned because of high costs.

Quebec. In 1939 a tungsten-bearing deposit near Guigues in the
Lake Temiskaming area, was prospected (III, Dom. Bur. Statistics,
1940, p. 30).

Scheelite has been found in several of the gold mines in the
Province. Lamague and Wood Cadillac have made shipments to Ottaws
and Sullivan Consolidated are saving scheelite from their picking
belt and shipring a few hundred pounds each month.

Ontario. Scheelite is found in several of the gold mines.
The Hollinger mine has been milling.scheelite-guartz ore in a 75-
100 ton mill since early in 1942. The Preston East Dome, McIntyre,
Dome, and Delnite gold mines have shipped some cobbed ore to Otbawa.
Upper Canada Mine is reported (Northern Miner, January 14, 1943, p. 1)
to have found considerable scheelite in its wnderground workings.

The Little Long Lac goid mine is erecting a small customs mill
to handle scheelite from its own mlne and from other properties. in.
the area.

Scheelite is found in several gold mines in the Red Lake and
Crow Lake areas.

‘The Dome Mines Ltd. is reported (Northern Miner, November 19,
1941, p. 1) %o have made a scheelite find of con51derab1e promlse
a few miies north of the Albany River. :

Manitoba. In eastern Manitoba scheelite was found near Falcon
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Lake in 1918 and some development work was done during that year (III,
Dom. Bur. Statistics, 1940, p. 30). The deposit consists of scheelite
in lenticular replacement-zones or veins within schists that are ad-
Jacent to large areas of granitic rocks (VI, Delury, 1918, pp. 186-188);
ore is reported {(idem. p. 188) to occur in a zone measuring from 3 to

5 feet wide.

Scheellte is also reported (VI Wilmot, 1942, p. 54) from the Apex
mine and others in the Herb Lake area. :

. Northwest Territories. In the Northwest Territories tungsten has
been found at Outpost Islands in Great Slave Lake and in the
Yellowknlfe-Gllmour Lake area.

The Great Slave Lake occurrence (VI Hawley, 1959, pp. 53— 67)

~ consists of mineralized shear-zones in micaceous guartzites. A
mill was- erected on this deposit by the international Tungsten Mlnes
but - 1t closed down in September 1942

- According to Bardley-Wilmot (VI, 194%, p. 54) Jolliffe and Folinsbee
of the Geological Survey of Canada have reported scheelite in about
1000 wveins, including the gold mines, in the Yellowknife-Gilwmour
Lake area. During the summer of 1942 a small mill was :in operation
on Consolation Lake and another mill was being erected on the
Goodrock property on Gordon Lake.

Yukon. Placer scheelite has been found in some of the Yukon
placer areas, and small shipments of scheelite have been made from
Dublin Gulch and Haggard Creek in the Mayo district. Cairnes (VI,
1916, p. 17) mentions the occurrence of wolframite and cassiterite
with the scheelite in 'this area. The only lode scheelife reported
in the area consists of small amounts in guartz stringers that occur
in pegmatitic zones within the granite

Placer holdings on Canadian Creek northwest of Se Lklrk were
prospectad by Bralorne Mines in 194R2.
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- CHAPTER ITI
DESCRIPTIONS‘OF BRITISE COLUMBIA TUNGSTEN DEPOSITS

Occurrences of tungsien minerals are widespread throughout the
“Province ‘as may be se€en on.the key map in the frontispiece. Tung-
sten is found in the Coastal areas, the Northern and Southern In-

terior and in the WESt Kootenay dlstrlct

of the tungsten~bear1ng mlnerals, scheelite is by far the most.
abundant in British Columbia. Wolframite, the other common ore-
mineral of tungsten, has been found at the Tungsten-Wolframite
prospect in the Atlin -area, st the Red Rose and Black Prince in
the Hazelton area, and in .the.Sheep Creek area. Tungstic oxide
minerals and stolzite, a lead tungstate, have been found in the
Taylor prospect in the Cariboo district. Tungstite has also been
found in the Reno mine in the Nelson district. Powellite, which is
a calcium molybdate and sometimes contains tungsten, commonly forms
as an oxidation product -of molybdenite in the presence of scheelite.
Powellite occurs in some of the high-temperature replacement (lime-
silicate) deposits of scheelite in the Southern Interior and West
Kootenays. Other than scheelite, none of these minerals afford any
promise of tungsten preoduction from the deposits found so far.

In British Columbia scheelite is found in many different types
of veins and in high-temperature replacement (lime-silicate) de~ -
posits. Tn the Bridge River area it is found in nafrow, carbonate-
stibnite veins at the Turigsten Queen and Tungsten King mines, and
in gold-bearing guartz-veins -in some of the gold: producing mines
of -the district. At the Regal Silver: mine near Revelstoke it is
associated with lenses of heavy pyrite in quartz veins. In the
Cariboo it is found in gold-bearing quartz veins variously associated
with pyrite, galena, sphalerite -and tetrahedrite: In the Telkwa-~
Hazelton area it occurs in lenticular quartz veins associated with
apatlte and orthoclase

More detailed descriptions»of these different types of scheelite
- veins will be found in descriptions of properties.

In the Nelson area, important scheelite deposits of the high-
temperature replacement (lime-silicate) type were found in 1942.
The deposits are in limestone and associated sediments close to con-
tact with granite rocks. The mineralization is characterized hy
guartz, lime garnet, dicpside, vesuvianite and in places pyrite and
pyrrhotite; magnetite is apparently absent. In some places lime-
stone beds have been completely and uniformly replaced by these
"minerals and the resulting rock is localiy referred to as "skarn.!
Similar rock associated with scheelite is referred to as "itactite!
in California and Nevada. Since the discovery of important
gquantities of scheelite in the Nelson area, particularly at the
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Fmerald. mine, numerous .other discoveries in lime-silicate rocks have
been reported from the southern part of the Province. A more de-
tailed discussion of the Nelson deposits and those in the Southern
Interior may be found on pages 133-156.of this report.

In common with the Western United States, British Columbia is
part of that geologic unit known as the Cordilleran region which ex-
tends north-westerly and south-easterly along the westerly part of
North America. The deposits responsible for the United States pro-
duction of tungsten lie within this region, and it is therefore
reasonable to expect somewhat comparable deposits in the part of
the same region in British Columbia. Because of these favourable
conditions, further prospecting for tungsten minerals within the
Province, and the development of likely prospects might be expected
to yield favourable results. :

ATLIN AREA
. These adjoining groups are at the head of
TUNGSTEN %nd Boulder Creek, one of the main tributaries
WOLFRAMITE* - of Pine Creek. The property was staked by

the Consolidated Mining and Smelting Company
of Canada Ltd ., in 1939,

This company prospected the ground and did extensive stripping
and open-cutting on the veins, but in.194% they turned the work over
to. Norman Fisher and Ole Olsen. ¥Fisher and Olsen plan to develop
the propeérty as an 1nd1v1dua] operatlon and to hand sort. ore for
shlpment

The property is reached by 13 miles of motor-road from the town
of Atlir to the Consolidated Camp on Boulder Creek. From thence the
showings are reached by trail or easy traverse.through open country.

The mineral deposit consists of irregular guartz veins in feld-
spar porphyry and granodiorite ‘The guartz is generally barren, dbut
wolframlte occurs in very sparse and Wldelyhscattered patches and
- specks.

A bulk test-sample weighing 98 pounds, stated by the shipper
to be representative of the sorted and cobbed product, shipped in
December 1942 tor the Govermment Sampling Plant at Prince Rupert
assayed: tungstic oxide (WO )-19.5 per cent; manganese, 1.2 per
cent; iron, 6.8 per cent, phOSphorus, 0.01 per cent; 811103, 66.4 -
per cent S , .

* Report by 'J. T. Mandy, British Columbia Department of Mines.
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STIKINE AREA

: . In 1942 scheelite associated with galena was.
DEVIL'S ELBOW ¥T. detected in specimens from this locality.

_PORTLAND CANAL AREA

This area lies northerly from Prince Rupert and includes the
towns of Alice Arm and Stewart. Stewart is served by coastal steamers
from Prince Rupert and Vancouver and Alice Arm by periodical mail
boat. - :

Small amounts of scheelite are found in several properties in
the area, but only in the Molly B has it been found even in moderate
- amounts. Two of the deposits, the Melly B and the Dot and Iouise,
are high-temperature (lime-silicate) replacement deposits and the
others, the Little Pat, Badland, Hogback, Silversdo, and the Esperanza,
are quartz-vein deposits. Scheelite has also been reporied from
Lucille No..l and showings on Red Bluff Mountain.

) The deposits are in sediments and volcanics, although some are
close to areas of granitic rocks related to the Coast Range Batholith.

'

: - The Little Pat, Badland and Hogback are situated

LITTLE PAT, BADLAND on the northeast side of Bitter Creek valley

and HOGBACK* -  easi and southeast of the bridge on the Bear
, . River road over Bitter Creek. The claims are
held by location by Arthur Cameron of Stewart and his partner Arthur
Boyle. . On these claims and on open ground adjacent to them there are
a number of narrow fissure veins in guartz-diorite which contain
quartz, pyrite, chalcopyrite and scheelite. The showings are three-
quarters of a mile or less southeast of, and about 1,000 feet above
the Bitter Creek bridge and can be reached from that point -on foot
in half an houwr. The bridge is 9 miles by road north of Stewart.

The main showing, on-the hogback from which one claim received its
name, is at an elevation of 1,200 feet and zbout 4,000 feet south
40 degrees east of the bridge. It consists of a narrow fissure-vein
cutting quartz-diorite. The vein strikes north 30 degrees west and
dips at 90 degrees. It varies from 6 inches in width at ‘the main
cut to 1 inch or less in cuts about 100 or 200 feet northwest, and
to 2 1/2 inches in a cul -85 feet southeast. The mineralization con-
sists of quartz, chalcopyrite, pyrite, locally molybdenite and
scheelite. Samples assayed: WOz, nil, across 6 inches; and W0z ,
0.11 per cent across 3 inches.

Report by W. H. Mathews, British Columbia Department of Mines.
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- To the northwest of the main showing and about 150 feet lower
in elevatlon is another vein, 8 inches wide, striking north 70 de-
grees west and dipping 85 degrees northeast. It is sparingly
mineralized with scheelite. 'To the northwest and about 50 feet be-
low this' exposure is an open-cut on what may be the same vein,
measuring from a fracture to 8 inches wide, striking north 4C de-
grees west and dipping 60 degrees southwest. It is mineralized .
with quartz, pyrite, chalcopyrlte -and a little scheelite.

To the northwest and about 100 feet below this last show1ng is
still another vein, from a fracture to 8 inches wide, striking north
45 degrees west and dipping 85 degrees northeast. It consists of
quartz w1th small amounts of pyrite, chalcopyrlte and scheelite.

About 100 feet above and to the northeast of the hogback show-
ing is still another vein, or rather a series of lenses of quariz,
-sometimes with open cavities and comb structure, mineralized with
pyrite, chalcopyrite and scheelite. .The widths are extremely _
variable, two or more lenses might parallel each other, each up to
4 and 6 inches in thickness. An average width might be 6 inches.

A sample representatlve of the open~cut assayed: WOz, 0.12 per
cent. : : . :

About 1,000 feet north of and at the same elevation as the hog-.
back showing is a quartz vein, striking north 45 degrees west and
dipping 60 to 70 degrees northeastward, cutting quariz-diorite and
guartz porphyry. The veln is 1ent10u1ar and varies in width from
3 to 6 inches. It is mineralized with quartz, pyrite, sphalerite,
scheelite, some galena and tetrahedrite. It is reporied to assay:

, Gold,0.25 and 511venJJ.oz per -ton. Assays for tungsten of a
composite sample of the vein gave: WOz, 0.01 per cent; gold, 0.01 oz.:
gilver, 4.3 oz. per ton. : :

The occurrences of scheelite in this area offer some promise of
interesting quantities, but the existing showings are. too low grade
and too small to be- commer01al, even as a by@product of! gold
productlon )

: _ ‘ Scheelite was discovered in the workings on
LUCTILLE No. 1. . this claim in the Stewar! area by the owner,
(UNITED EMPIRE) Ernest Low of Stewart.

Two claims, the Louise and the Jot, were
“LOUISE and DOT* staked in August 1942 on a small scheelite
~showing by Arthur Cameron of Stewart. They -
are on the steep, lower slopes of the west wall of the Bear River
valley, about 4 1/2 miles north of Stewart.

The only workings consist of one old open-cut and a recent swall

Report by W. H. Mathews, British Columbia Department of Mines.

_55_



excavation R0 or 30 feet below it, at an elevation of 400 feet ‘above
sea-level, or slightly more than 300 feet above the floor of the
Bear River valley. They are reached by a foot-trail, brushed out
along the river-~flats, leading for 1 3/4 miles from the road-bridge -
across the Bear River. If the property shows promise of production,
a cable bridge could readily and cheaply be erected across the Bear
River at this point to the rcad on the east side. The cuts are in a
small draw sloping steeply {35 to 50 degrees) southeastward, amid a
number of c¢liffs and thickly wooded hillside.

Small amounts of scheelite are found in a bed of lime-silicate
rock 2 to 6 feet thick and in lenses of the same type of rock from
1 1/2 to 2 feet thick and 3 feet long. Two grab samples, one from a
well-mineralized part of a lens, assayed Tungstic oxide (WOz), 0.04
to 0.27 per cent. .

A large body of granite outcrops 150 feet from the lime-silicate
rock and associated metamorphosed sediments. :

The Molly B molybdenite-scheelite showings are on the
 MOLLY B* east bank of Bear River on a steep hillside that extends

from the water's edge to an elevation of 105 feet,
directly across from the town of Sﬁewart They are reached from
Stewart by row boat.

The properiy consists of 10 clalms, the Mollz , the Gold Axe
Nos. 1 to 4 inclusive, the Big Bell Nos. 1 to 4 inclusive and the
Big Bell Fraction. held by location by the Stewart Canal Gold Mines
Ltd., N. P. L. care of E. T. Applewhsite, Secretary, of Stewart.
The molybdenite-scheelite showings are on the Skamakoonst Indian
Reserve, and it is necessary to obtain permission to operate from the
Department of Indian Affdirs. During the last war a small amount of
molybdenite was shipped from this property.

The workings consist of 4 open-~cuts and 1 short adit “on the
steep hillside above the Bear River. The lowermost open-cut, at -
elevation 10 feet has been driven south-easterly for 10 feet, the
adit, at elevation 30 feet and 18 feet easterly from the last open-
-cut, has been driven south-easterly for 10 feet. -An upper open-cut,
at elevation 50 feet and 40 feet easterly from the lower open-cub,
has been driven easterly 6 feet, another open-cub, at elevation 90
feet and 60 feet easterly from the middle cne has been driven
easterly for € feet. The uppermost open-cut, at elevation 105 feet

~and 12 feet easterly from the last, has been driven easterly for 5.
feet. They have all heen driven on the same mineralized bed.

~ The scheelite and molybdenite are found in a band of lime-
silicate rock formed by high-temperature replacement of a bed of

Report by W. H. Mathews, British Columbia Department of Mines.
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limestone. This bed, which strikes south 60 degrees cast and dips
from 65 to 75 degrees southwestward is 8 feet in width in the lowest
open-cut but decreases gradually to a thickness of 2 feet up the hill,
then, where next exposed; in the open-cut at elevation 50 feet, it is
4 feet in thickness, and finally, in the uppermost open-cut at eleva-
tion 105 feet, it abruptly narrows from 4 feet to less than an inch.
The bed can be traced for only‘a.éEW'feet veyond this cut. The rock,
originally an impure limestone, #As been metamorphosed to a mixture
of diopsidé, garnet, and epidote.' Calcite, which may or may not be
part of the original limestone, is found in places. This bed,
evidently favourable for replacement, has been mineralized with
scheelite, molybdenite and pyrite. The adjacent beds, both above

and below the mineralized bed, consist of hard, relatively thin-
bedded tuff or impure quaritzite, often containing significant amounts
of lime-silicate minerals, but no excess calcite, and probably for
thls reason they were unfavourable for mineralization.

Granite is exposed at the river level about 1,000 feet north of
the workings. Its contact apparently plunges steeply south and pre-
sunably passes under the workings at a considersgble depth. Granite
oulcrops at the river level a 1ititle over half a mile south-westerly.
Hanson (Geological Survey of Canada, Memoir 159, p. 17} describes an
important fault following the Bear River, and maps it as passing ap-
proximately 500 feet west of ithe showings. Whether this fault, if it
exists in this vicinity, has had any influence on the mineralization
or ¢n the continuity of the limestone horizon, is a problem which
cannoct be solved at the present time.

The grade of the molybdenite and scheelite is not high. A 360-
pound shipment sent to the Government Sampling Plant at Prince Rupert
of hand-sorted material taken from the lowest open-cut assayed:
Molybdenum, 4.2 per cent and tungstlc oxide (W0gz), 1.5 per cent.
Impurltles included:

Iron e, 11, 0% Copper ...

e BIFACE
Sulphur..ee. 3.5% Arsenic........trace
Silica i 40.4% -+ . Manganese.... 0.9%
Zing ... . 0.4%° Tin i, tracCE
Phosphorus . 0.24% Antimony nilt
lead.iv trace © Bismuth.....

nil

A channel sample, taken across the face of the adit, a length of
5 1/2 feet, assayed: Tungstic oxide (WOS),'0L57 per cent; molybdenum
(Mo), 0.17 per cent. A second channel, taken across 4 feet on the cut
90 feet above the river level assayed: Tungstic oxide (WO0.), 0.22 per
cent; molybdenum (Mo), C.02 per cent. A 14B-pound sample Blasted from
the lowest cut and from the face of the adit assayed: Tungstic oxide
(WOz), 0.15 per cent; molybdenum (Mo), 0.2 per cent. Examination with
an ultra-violet lamp shows that scheelite is present throughout the
‘exposures, with somewhat lower grade in the constricted parts of the
bed than elsewhere. . Occasionally high-grade streaks or patches of
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scheelite-bearing material are found, but these are not sufficiently
large to form shipping ore. Elsewhere scheelite is too fine-grained
or too uniformly distributed to permit any appreciable concentra-
tion by hand-sorting. It is doubtful whether the molybdenite shows
the same wniformity of grade throughout the deposit as does the
scheelite; in general, it appears to be concentrated in the lowér
exposures . ' . : . .
o - " Stheeliteé had been’discoveréd ih~satipled from’
RAINIER the lower workings of the Silverado mine by
(SILVERADO)* Arthur Cameron of Stewart, and a visit was made
to the properiy by the writer to determine if it
existed in commercial amounts.

The lower workings of the Silverado mine are situaied at an
elevation of from 1,700 to 1,800 feei above sea level on the north
fork of Portland creek, a point about 1 1/4 miles southeast of the
town of Stewart. They can be reached by a trail, now partly over-
grown, leading from the shores of Portland Canal about 1 mile soulh
of Stewart or by way of river flats, rock slides, bush and canyons
from the Molly B property on the east bank of the Bear River directly
across from Stewart. The main exposure is situated in the bottom of
a fairly deep canyon which can be approached from one point. A
fixed rope has been installed o 2id in the descent.

These workings are situated on the Rainier claim which, to-
gether with the other claims of the Silverado group, some years ago
reverted to the crown and has sirce been bonded by the Rainier
Syndicate, Incorporated, with registered offices at 1RZ Pemberton
Block, Victoria, B. C.

Small amounts of scheelite are found in sub-parallel quarts
veins, 3 to 6 inches wide, which form a network in a shear-zone 4 to
6 feet wide. The shear-zone has been followed for 35 feet by a
drift, elevation 1,750 feet, driven northwesterly from the canyon
floor.

A sample taken across 5 1/2 inches of the best mineralization
assayed: Tungstic oxide (WOgz), 0.2Q per cent.

The.rocks near thelworkings are massive volcanics.
Scheelite has been found by J. Flynn of Alice

RED BLUFF MOUNTAIN Arm, on the Washout Creek slope of Red Bluff
Mountain.

Report by .W. H. Mathews, British Columbia Department of Mines.
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‘ . Scheelite is found in the underground workings
ESPERANZMr of this silver property. The mine is on the
. “west side of (the Kitsault River Valley, aboutb
1 mlle north of Alice Arm, and is owned by the Esperanza Mines Ltd.
(N. P. L.) with registered offices at Victoria.

The rocks on this property include argillites and quartzites.
The nearest large area of granitic rocks lies 3 miles to the west.

The workings consist of 10 adits, 5 of which, Nos. 1, 2; Ra,
-3 and 4, are.on the scheelite-bearing vein and the remainder are
on other veins. Adits Nos. 2 to 4 are connected by stopes.

8mall, ill-defined patches of scheelite are found in No. 1
adit, half way up the stope: connectlng No 2a and No. 3 adlts,
and in Nos. '3 and 4 adits. :

, The scheellte occurs in a quartz vein which is mlnerallzed
with several sulphides including such argentiferous varieties as
freibergite and ruby silver. .The quartz. vein ranges in width.
from 3 to 9 inches in genersl, although in the centiral part of .
the worklngs it w1dens to about 3 feet.

© The scheellte has three modes of occurrence: ;. first, as
widely separated patches of small grains w1th1n,the;vein,tsecond,'
as- scattered grains in closely spaced, parallel veinlets of guartz
which branch from the main vein at an acute angle and third, at a
few places as gralns scattered through wall—rock close to the vein.

The size of the areas w1th1n whlch Scattered gralns of
scheelite are found is usually smallj the largest cf such .areas.
seen was roughly 20 feet in dlameter

Ten samples: taken across the best concentratlons of ‘scheelite
grains' in these arsas gave an-average assay of: Tungstic oxide
(WO}, 0.3 per cent for an average quartz~vein thickness of
14 inches over a possible aggregate area of 500 square feet.

The ‘dump cohtainsfonlyiarnegligible,amount of scheeslite.
COAST AREA
Gottfrid Knutson, of Butedale, reports

PRINCESS ROYAL ISLAND finding scheelite in specimens obtained
from the Butedale area.

* Repdft by W. H. Mathews, British Columbia Department of Mines.
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TERRACE - USK AREA

The Terrace-~Usk area is in northern British Columbia and centres
around two small towns, Terrace and Usk, on the Canadian National
Railway, 95 and 107 miles respectively east of Prince Rupert.

Smail amounts of scheelite are found in.many of the guarta:
veins in the area and in pegmatlte on the Ptarmigan group on -
Thornhill Mountain.

The Terrace-Usk area is characterized by bodies of granitic
rocks ranging from 1 mile to 16 miles in diameter. :

Scheellte has been reported from a guartz vein on the
BEAR AND CUB Bear and Cub minersl claims on Waroon Mountain, east
‘ of Kitsumgallum Lake. The claims formerly owned by
Matt Allard of Terrace are now owned by W. J. Asselstine and a88001ates
of Vlctorla :

Scheelite has been reported from the St. Paul claim in
THORNHILL the Ptarmigan group on Thornhill Mt. (VII, Hanson, 1925,
MT. pp. 110 to 118; VII, Marshall, 1926, pp. 39 to 41; VII,
Mandy, 1930, p. 78: VII Kindle, 1937, p. 9), owned by
J. A. and A. Michaud of Terrace. ‘The scheelite is found as nodules
as much as 3 inches in diameter in a pegmatiticquartz vein that
ranges from € inches to R feet wide and has been traced for 200 feet.

.~ . Scheelite has been found in workings on the Gem
BLACK BULL claim by W. Hagen, the owner, of Copper River.
The property is on the western shoulder of
Kleanza Mountaln in the Zymoetz Rlver area.

Tungsten has been reported (Jolliffe, Northern
WHITE BLUFFS Miner, June 25, 1942, p. R6) from this group,
owned by T. Turner of Terrace, on the northwest
shoulder of Kleanza Mountain, 6 miles east of Terrace (VII, Kindle,
Mem. 205, 1937, p. 49).

. Tungsten has been reported (Jolliffe, Northern Miner,
LUCKY LUKE June 25, 1942, p. 26) from this property on the east
slope of Kitsalas Mountain, 1 1/2 miles south-westerly
from Usk. The property is. owned by L. E. Moodie and R. Lowrie of
Usk (VII, Klndle, Mem. 205, 1937, p. 49)

Tungsten has been reported (Jolllffe, Northern Miner,
CORDILLERA June 25, 1942, p. 26) from this property 1 mile south-
o westerly from Usk. The property is owned by the Usk
Mining Co..(VII, Kindle, Mem. 205, 1937, p. 48).

J. Bell, of Usk, reports finding scheelite in

EMMA and T.X.L. the old workings on these reverted Crown-granted
‘ ' claims. The claims lie 1 mile north-easterly
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from Usk, on the east bank of the Skeena River and about a quarter
of a mile from the highway.

J. Bell of Usk, the owner, reports scheelite in quartz
-RIDGE veins on this property. The property is 4 miles north
of Usk, at an elevation of about 3000 feet on the ridge
between Hardscrabble and Nicholson Creeks on the west side of the
Skeena Hiver.

Tungsten has been reported from this group (Jolliffe,
GROTTO.  Northern Miner, June 25, 1942, p. 26) on Hardscrabble
: Creek about 1 1/2 miles from Pitman flag station on
the Canadisn National Railways. It is owned by G. Alger and associates
of Usk (VII Kindle, 1937, Mem. 212, p. 38). :

Tungsten has been reported from this group (Jolliffe,
ZONA MAY Northern Miner, June 25, 194, p. 26) on the east
side of the south fork of Legate Creek asbout 14
miles by trail south-easterly from Pacific (VII Kindle, 1937, Mem.
212, p. 38). ,

TELEWA - HAZELTON AREA

-The Telkwa-Hazelton area extends from Telkwa northerly for 57
miles to Bazelion and includes the mountainous country lying west of
the Bulkley River and east of the Skeenz River. Smitkers is the
largest town in the area. Telkwa, Smithers and Hazelton may be
reached by motor-road northerly from Vancouver, the distances being
773, 78] and 830 miles respectively. They are on the northern line
of Canadian National Railways. Hazelton being 80 miles, Smithers
129 miles and Telkwa 137 miles from Prince Rupert.

The tungsten properties in the area include the Fed Rose and
Black Prince in the Rocher Déhoulé’ range south of Hazelton and the
Whitewater in the mountains at the head of the Telkwa River westerly
from Telkwa. Tungsten minerals of mineralogical interest only have
been reported by Jolliffe (Northern Miner, June 25, 1942, p. R8)
from the Rocher Déboulé mine south of Hazelton and from the Mohawk
and Higgins north-essterly from Hazelton.

The regional distribution 6f the Telkwa-Hazelton deposits is
significant. They are g1l either in or closes to small batholiths
of granitic rocks. The Red Rose and Black Prince lie on the west
and east sides respectively, of the Rocher Déboulé batholith, and
the Whitewater lies on the east side of a small batholith at the
head of the Telkwa River. The Mohawk mine is on the border of a
small stock that constitutes Four Mile Mountain, north-easterly
from Hazelton, (Kindle, 1942, p. 38} and the Higgins is on the bor-
ders of a granodiorite stock about 30 miles esst of Hzzelton (idem.
p. R2).
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The close association of the more important deposits with the
Rocher Déboulé batholith and the batheolith at .the head of the
Telkwa River indicates that these batholiths and their borders

'should be prospected for pessible additional occurrences.

This property consists of the mineral claims Tungsten
RED RCSE Nos. 1 to 8, inclusive, owned by Mrs. Barbara 3.

Sargent, Wew Hazelton P. 0. The property is on the
west side of the Rocher Déboulé range south of Hazelton, and the
workings are between elevations of 5,200 and 6,360 feet on the
divide between Red Rose (Balsam) and Armagosa Creeks, westerly-
flowing tributaries of Juniper Creck (see Wap No. 3 D, Department
of Lands, British Columbia, 1937). Juniper Creek flows south-
westerly into the Skeena River at Skeena Crossing, approximately .
15 miles down-stream from Hazelton.

The Red Rose properiy was first staked and owned by Messrs.
C. Peterson and C. Bk, and preliminary work was done about 1914
(Galloway, VII, 1914, p. 190; 1916, p. 113). Prior to 1923, only
the gold-silver showings were explored, the exisience of tungsten
on the property being unknown. Kindle {VII, 1940, p. 58) mentions
this work as follows:

"The original group of five claims, staked by C. Peter-
son and C. Bk about 1913, were named as follows: Red Rose,
Yellowhammer, Prosperity, Juniper, and Sumit. In 1814, a
syndicate headed by T. J. Vaughan-Bhys secured an option
and drove two adit drifts at elevations of 5,450 and 5,680
feet on a sheared zone that contains a little gold and
copper. At elevation 5,150 feet a crosscut adit was driven =
430 feet to intercept the downward continuation of the
sheared zone, but without success. 1In 1916 the Skeena
Development Company continued the work, driving the adii
at elevation 5,450 feet a total distance of 250 feet,
and the upper adlt a total dlstance of 160 feet along the
sheared zone."

About 1923, tungsten-bearing minerals were recognized in a
guartz vein that outcropped on a shouider 700 feet above the upper
most gold-silver workings. This iungsten discovery was first re-
ported upon by Galloway (VII, 1923, p. 108) and a further descrip-
tion of the occurrence is given by Burst (VII, 1924, pp. 44-45).
It is understood that since the discovery of tungsten little work,
other than assessment, was done until the summer-of 1940 when the
Consolidated Mining and Smelting Company, Limited, optionses, com-
menced diamond-drilling: this was started after the writer's first
visit to the property in July, 1939. Since that time the company
has done considerable underground work and early in 1942 they com-
menced milling.

In addition to the reports mentioned above, the property has
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been described by O'Neill (VII, 1919, pp. 18-19); Lay (VII, p. 126)
and Hurst, (VII, 1927, pp. 49-50). -

The property is reached by motor-road from Hazelton. to Skeena
Crossing, a distance of 15 miles, thence by newly graded road up
Juniper and Red Rose Creeks for 11 miles to the main camp and mill at
8,900 feet elevation. From the main camp a tractor road leads up the
mountain-side to the mine camp at 5,800 feet elevation. A surface- -
track connects the mine-camp and the lower adit {as of August 194R)
at an elevation of 6,130 feet. A gravity aerial tram 5,240 feet long
connects the mine with the mill.

The mountain~side in the vicinity of the workings extends be-
tween 1,000 and R,200 feet above timberline. Slope angles reach 35
degrees or more, and are characterlzed by alternatlng rock-bluffs
" and talus-slides. :

. The details of the surface: geology as 1nterpreted by the present
writer arée glven in (Flg LY

The rocks consist of sedlments, now mostly heornfels, that have
been intruded by sill-like masses of diorite and diorite-porphyry:
These rocks-strike north-easterly at right angles and towards a
large mass of granodiorite, the westerly contact of which lies about -
750 feet east of the tungsten showings. The youngest rock noticed
was a small dyke of feldspar porphyry intrusive into the granodiorite.

In the vicinity of the workings the sediments are chiefly dense,
massive hornfels. rocks with l-inch shaly partings spaced from &
inches to & feet apart. The rocks weather to light-brown but fresh
surfaces are grey or brownish as a result of the presence of fine
bioctite flakes. Well-defired sedlmentary banding is lacking and
determinations of attitudes have to be made Where shaly partings
are sufficiently Well developed

Approx1mate1y & OGO feet and beyond to the west, the sediments
are still fine- gralned but are definitely more argllleceous, blacker
in colour and less massive. The brownish cast on the fresh surfaces
is absent. This change is the result of the gradual disappearance of
biotite farther away from the granodiorite where the contact metamor-
phic effects become less pronounced These rocks are probably
argillaceous tuffs. i :

- The diorite and diorite-porphyry are dark grey to greenish
weathering rocks, grey to black-whlte on the fresh surface and mas-—
sive in structure. Text 11y the diorite 'is’ flne graLned granitic,
most of the grains belngvapp§0x1mately 0.5 mm. in diameter. The
diorite~porphyry consists of: -well-shaped plagioclase-feldspar crystals
averaging 1 by 2 mm. set in a fine-grained to dense groundmass.

The grancdiorite is a massive, light-grey rock and much lighter
in colour than any of the other rocks. Although it is fairly even-

T~ 81 -



— PO
Homegoss gy bV el

— 050 bigy, ///}/ / T’,\’”sand]nev}— / , ’./:.:.:,:.:,j.'_'.:,_*.:.
T === S Sl e T
1// AR e
%Eg}*,?ﬂm}lllll}nn}a |yk|u)xrﬁ|m;(/glg 6 TR RIS
. -3 efrkki*« Mo e Tl T T
///-‘\ ( \ \ l@@(k}‘& L3 K‘Méaoop&(» roe V“"p-)..:,—“':r. -

— ’ ¢

NORTH

N~ :,___“ NLS_\ 5500~
N Gold - silver - showings Aleo. 27— am
29 J — A
4§? T — sy — " 5200
5—‘? No. |
) Red Rose cabin EL 5085 =
LEGEND
Feldspar porphyry
Granodiorite
Diorite porphyry with smalf areas of diori;:e
Dicrite
Sediments
Quartz vein
Fault
Scale i 3 ey oot

Datum s elevation of lower adit 5200"

Fig. 3. Red Rose. FPlan showing surface workings and local
geology. Barometer, pace and compass swrvey. July, 1939,

- B2 -



grained in texture, the gralnw51zes range from 2 to 10 mm. in average
dlameters

From the few strikes and dips obftainable the writer concludes
that: the rocks in the vicinity of the Red Rose workings strike in
a general north-easterly direction and dip north-westward. Bedded'
rocks in bluffs half a mile southerly across Red Rose Creek strike
north 35 degrees east and are approximately vertical. The north-
westward dip of the sediments in the vicinity of the Red Rose work-
ings, a definite north~westward dip of 35 degrees was observed in
the Wo. R adit, is at wvariance with the general south-eastward dip
of the sediments in the Juniper Creek basin as given by 0'Neill on
the areal map (VII, 1919, Map No. 1731) accompanying his memoir.
This variance may be explained by a slight roll or small fold super-
imposed on the major south-eastward dipping structure.

The major structural features in the vicihity of the workings
are a diorite sill about 400 feet thick, and a diorite-porphyry
511l about 800 feet thick. These sills strike north-easterly and
dip north-westward. The smaller one appears to have had a localiz-
ing influence on the main tungsten mineralization.

The mineral showings on the Red Rose properity are described
under two headings: first, the old Red Rose wvein that contains
gold-silver and ceopper on which work prior to 1923 was done; and
second, a description of the tungsten occurrences above but on the
same hillside. The present work is being done on the tungsten show-
ings. 1Inasmuch as the present examination was made as part of a
general tungsten survey, the gold-silver and copper veins will be
referred to only insofar as they have geologlcal bearing on those
contalnlng tungsten.

The most recent report on the old workings is by Kindle (VII,
1940, p. 57), who describes them as follows:

""The No. 1 cross-cut adit, driven 430 feet horth-at'
elevation 5,150 feet is entirely in sediments.

"The shsared zone on which most of the early work was
done outcrops at intervals up a steep ravine (slope of 34
degrees) between elevations of 5,425 and 5,825 feet. It
strikes from niorth 30 to north 45 degrees west and dips
45 degrees southwest. 1In the No. 3 adit, at elevation
5,450 feet, the sheared zone ranges from 1 to 4 feet in
width. It consists of soft, rusty, pulverized rock largely
leached of its sulphide content. An 18-inch channel sample
taken across this material, 65 feet from the face of the
adit, assayed: . gold, O. 015 ounce a ton; silver, 0.09
ounce a ton, tungsien, mone. In the No. 4 adit at eleva-
tien 5,690 feet the sheared zone is also composed largely
of soft, ground-up, rusty, altered rock and has an average
width of 2 -feet. For 70 feet from the portal the sheared
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zone 1s in sediments, but from 70 feet to the face of the
drift the hanging-wall is diorite. Along the part of the
drift in the sediments the sheared zone is replaced by con-
siderable vein quartz that ‘carries a little pyrite. A
channel sample taken aeross the vein 50 feet from the por-
tal, where. there is a 24 inch width of vein quartz con-
taining 3 per cent of pyrite, assayed: gold, 0.54 ounce

a ton; §ilver, U.79 ounce a ton; tungsten, none.

"Wo. 2 adit is 100 feet southeast of and 35 fest below
the No. 3 adit. It is driven 50 fest along a vein that lies
parallel to the main sheared zone. This vein ranges from
8 to 24 inches in width, and has been traced less than 100
feet. The hanging-wall is diorite and the foot-wall is
altered argillite. The vein consists of the following
gangue minerals, in order of abundance, hornblende, quartsz
and biotite, and carries a liitle pyrrhotite, arsenopyrite
and chalcopyrite.!

The tungsten occurs .in a wvein that outcrops on the hiliside as
shown in (Fig. 3). The vein strikes north 45 degrees west, dips
from 55 degrees to 6C degrees south-westward and ranges in width
from 18 inches to 8 feet. The exposures, three in number, in-
dicate a-strike length of 290 feet and a third reported exposure,
covered by snow and ice at the time of the writer's first visit
in July, 1939, would extend this length to 330 feet. The vein-
matter consists of quartz, orthoclase, apatite, biotite, scheelite,
ferberite, a little towmaline and very smail amounts of chalco-
pyrite and molybdenite.

This tungsten vein is in part a siliceous replacement, along
a shear-zone, by murky, grey quartz, and in part a filling of later
fractures by veinlets and lenticular areas of white, milky quartsz.
The milky quartz is the more abundant of the two types of silicifica-
tion. The extreme width and rather ihdefinite walls of the vein
towards the north-west end of the outcrop is perhaps explained by a
gradual silicification of the wall-rock from the central fracture.
It is to be noted that most of the later mineralization appears to
be confined to the white milky quarts.

Chalcopyrite occurs as scattered grains within milky quarts,
and molybdenite as occasional,- 1/4-inch sulphide~filled fractures
that extend for a length of only a few inches within the quariz.

Orthoclase feldspar, apatite and scheelite, (See Plate 1-4)
all nearly colourless, and ferberite, dark brown in colour, not
only occur abundantly as clusters.either together or separately
within the milky gquartz, but also in small amounts in the grey
replacement guartz. In the most south-easterly exposure scheelite
and ferberite occur together in patches ranging from 1/4-inch to
£ inches in diameter. 1In the most north-wesierly exposure the
minerals are found separately, the ferberite as irregularly
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scattered small blades and the scheelite as an indefinite streak of
1/2~inch- crystals, the streak ranging from 1/2-inch to 2 inches and
traceable for 3 feet before dying out in vein-guartz. Hlsewhere,
the scheelite, of more widespread distribution than the ferberite,
is seen as small grains not readily distinguishable without the aid
of ultra-violet light.

Relationship Between the Tungstén Vein and the 0ld Red Rose Vein.

Whether the tungsten vein and the gold-silver wvein of the old
workings are one, cannot be proved definitely.. Talus between the
ends of the two obscures any possible outcrop connection between
them. However, certain features indicate that they may be the same
veln. The projected strike of either vein on the hillside ap-
proximates the position of the other, but they differ mineralogically.
The tungsten vein contains scheelite, ferberite, a little molybdenite
and chalcopyrite. The gold-silver vein contains a small gmount of
scheelite, chalcopyrite ard safflorifte. It may be noted, however,
that there appears to be a decrease in the sulphide content of the
gold-silver vein up the hill, and the upper part is all quartz and
lacking in sulphides. Although there has been a change in mineralogy
between ithe gold-silver showings and the tungsten showings, the
minerals in both belong to a group of minerals that characteristically
form within the same high temperature range. Therefore, though not
definitely proved, it is probable that the tungsten vein is a con-
tinuation of the gold-silver wvein.

Faulting appears to have occurred along the site of the gold-
silver vein. This vein is a mineralized shear-zone that outcrops
on the hillside between elevations of 5,750 and 6,100 fzet (see
Fig. 3), strikes north-westerly and dips approximately 45 degrees
south-westward. - The shear-zone is marked by well-defined faults
for a distance of approximately 500 feet northerly from Number 4
adit {see Fig. 3) and then by a quartz lens, ranging from 1 foot to
5 feet in width and extending from an elevation of 6,100 feet to
6,885 feet.  Taulting along this shear appears. to have displaced
the rocks on either side of it. A4 specific indication of the amount
of the displacement mzy be seen in the uphill contact of the lower
diorite-porphyry siil. The north-easterly extension of the contact
has been faulted approximately 400 feet northerly on the slope of
the hill. Exitensive talus prevents continuous tracing of contacts,
but mapping of the rock types on either side of the shear also in-
dicate a northerly displacement of the rocks on the east side of
the shear. When this displacement is considered with the north-
westerly strike ahd the scuth-westerly dip of the fault, it is
seen that such a displacement could be caused by a normal fault.

The gquartz-sulphide mineralization of the old Red Rose working
apparently follows the shear. Judging from the indicated replace-
ment of shesared rock by the guartz in the lens that outcrops between
elevations of 6,120 and 6,225 feet, major movements along the shear
are considered to have antedated vein-formation. '
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The turdgsten vein is exposed in five and possibly six surface
workings which will be described from the south~east to the north—
west glong the strike of the vein, '

Number 1 working, at an elevation of 6,350 feet, is zn open-
cut that has been driven north 30 degrees west for 12 fest to a
5-foot face. The cut was badly sloughed, but at the top of the
face an 18~inch width of vein-quartz was seen. A study of the
vein-matter in the dump indicated the presence of a considerable
amowunt of scheelite and ferberite, the scheelite being slightly
more abundant. A selected sample of mineralized fragments from
the durmp assayed Tungstic oxide (WOz), 22.2 per cent.

Number R worklng, at an elevation of 6,360 feet and 27 feet
- north 60 degrees west from Number 1, is a small trench in dirt.
and talus, no vein-matter is exposed. —

Number 3 working, at an elevation of 6,350 feet and 45 feet
north 75 degrees west from Number 2, is also a swall dirt cut with
no vein-matter exposed.

Number 4 working, at an elevation of 6,350 feet and 50 fest
‘north 20 degress west from Number %, is an open-cut that has been
driven north 60 degrees east for 12 feet. This cut exposes a vein-
width of 8 feet. Wo mineralization other than guartz was seen in
the vein-matter.

Beginning at a point, elevation 6,350 feet and 125 fest north
45 degrees west from Number 4 working, the vein is continuously ex-
posed by a rib-like outcrop for 45 feet in a direction north 40 de-
grees west to an elevation of 6,330 feet. The vein-matber ranges
from 6 to 10 feet in width, and consists of guartz with small amounts
of chalecopyrite, ferberite and scheelite. A4 few scattered blades of
ferberite only were seen at the south-east end of this ouicrop.
Scheelite was cobserved only at the north-west end of the outecrop,
where it occurred as an indefinite streak of 1/2-inch crystals in
solid vein-matter lying close to and paralleling the foot-wall of
the vein. This streak ranged from 1/2-inch to 2 inches in width
and could be tracad for approximately 3 feet before dying out in
vein+quartz; associated Tissuring was absent. :

Number 5 worklng, the last to the north-west, is at an eleva-
tion of 6,310 feet and 45 feet north 30 degrees west from the north-
west end of the outcrop described above. This working was filled with
snow and ice at the time of the writer's first visit, but it evidently
was an open-cut that had been driven south-easterly, Dresumably along
the vein.

The underground workings consist of twe drifts on the vein at -

elevations of 6,237 feet and 6,130 feet. When the writer visited the
property in August 1948 a +h1rd low-level adit, at-an eleva tion of
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5920 feet was being started to cut the vein at greater depth. The
two upper adits explore the vein for drift-lengths of about 300 and
330 feet reSpectlvely - Stopes were started on the vein.

" As seen in the drifts, the vein is lenticular, pinching and
swelling from a few inches to several feet within drift-lengths
of a few feet. The amcunt of scheelite per lineal foot of vein
is usually directly proportidnal to the width of the wein. However,
even in sections of the vein mwoderately uniform in width, the amount
of scheelite varies dand results in shoots of good grade ore alternat-
“ing with those of poorer grade material. Mining has not progressed
far enough to determine the exact size and shape of the ore-shoots.

This property consists of the mineral claims Cariboo
BLACK PRINCE and Black Bear,- owned by Mrs. Barbara S. Sargent of
New Hazelton. ‘

The Droperty is on the east side of Rocher Déboulé Mountaln be-
tween elevations 4,850 and 5,020 feet at the headwaters of Mudflat
Creek, {see Map No 3 D, Department of Lands, British Columbia, 1837).
¥udflat Creek Joins the Bulkley RlVEP approximately 1 mile above the
mouth of the Suskwa River.

Most of the present surface work on the tungsten showings ap-
pears to have been done before 1916, as described by Gallowsy (VII,
1916, p. 118) under the name of Black Diamond. Other than possibly
extending the open-cuts a few feet, very little development appears
to have been done since that time.

The writer can find no record of production from the properiy.

The property is reached by follow1ng the motor-road for 9.2
miles south-easterly from New Hazelton to a wood-road that turns
off to the west. This road may be followed by motor for half a mile
and then by foot for approximately 1 mile. Thence a pack-horse
trail branches to the north-west and leads to an abandoazed camp-
cabin 6 wiles distant and-at an elevation of 4,150 feet,

The mountain-side in the viecinity of the workings is steep
and consists mostly of bare rock and talus—slopes that form the
south~easterly wall of a large cirgue, now occupied by two cirgue-
lakes, one in a northerly direction 1,000 feet below the workings,
and the other in a north-westerly direction, 400 feet below the
workings. Water from small glaciers a few hundred feet above,
flowsinto the upper lake and thernce: cascades into the lower 1ake
about, 600 feet below.

A small cabin, now in disrepair, stands on the edge of a small
sod-swamp that lies between the two cirque-lakes.

The showings are in a wineralized shear-zone inrgranodiorite
that forms the easterly margin of the Rocher Déboulé invrusive
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mass. Sedimentary rocks lie approximately 1,500 feet to the north~ .
east and extend in that direction for several miles down Mudflat
Cregk and across the Bulkley River; in the vicinity of the Black
Prince the granodiorite-sedimentary contact trends northerly. The
relationship of the Rocher Déboulé 1ntru81ve mass to the main east
batholith has already been glven on pages 59-60.

The tungsten—bearlng shear—zone strlkes north 35 degrees west,
dips from 60 to 72 degrees south-westward and ranges from 18 inches
“to 2 feet in width.  The workings seen by the writer indicate an ex-
posed -horizontal length of 80 feet, through a vertical distance of 70
feat, between elevations of 4,950 and 5,020 feet. However, the shear
continues norih-westerly and south-easterly beyond the sxtremities of -
the exposed section. North-westerly, the presence of the shear has
been noted by -Kindle (VII, 1940, p. 47) at an elevation of 4,850 feet
in a cut inaccessible to the present writer. For 500 feet south-
easterly beyond the last open-cut the shear may be seen extending up
the face of a rock bluff towards the mountain-top. It appears only
as a streak of rust in this bluff and probably contains little vein-
- matter.  This indicates a probable horizontasl length of the shear,
though not necessarily of the vein-matter, of approximately 900 feet
through a vertical distance of approximately 600 feet.

The guartz lenses in a shear-zone enclosed in sheared granodiorite
are from one to three in number, are generally continuous and range
from 6 to 14 inches in width.  These lenses contain abundant limonite
and small amounts of unoxidized vyrite, molybdenite, ferberite and .
scheelite. Thin stresks of feldspar crystals and blsached mica flakes
also occur in the vein-matter.

Scheelite and ferberits are found as discrete grains in about
equal amounts within. quartz vein-matter on the dump from an open-cut,
_elevation -of 5,020 feet; none was recognized elsewhere. The scheelite
is widely scattered throughout this material as grains averaging
1/16th of an inch in diameter and more rarely as well-shaped crystals
measuring about 1/8-inch to 1/4 inch, The ferberite, less widely
scattered than .the scheelite, occurs in crystals up to 1/4-inch in
size. Larger crystals and grains of ferberite have been described
in earlier reports, but most of this material appears to have . dis-
appeared ‘ :

Extreme weathering and oxidation of the exposures is marked.
Abundant snow and ice water having relatively easy access to vein-
matter plus an original abundance of sulphides along the shear-zone
have caused the extreme weathering and oxidation of the sulphides.
These processes have resulted in the development of cellular guartz
and residual limonitic material left within the c¢ell spaces. The
writer believes that weathering, plus oxidation, have decreased
the amount of scheelite and ferberite at present visible in the
veln-exposures. The existence of more scheelite in the wvein-matter
before oxidation is suggested by the fact that the unoxidized
material carries a larger percentage of the mineral.
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Although it is improbable that scheelite would be destroyed by
oxidation, a décrease, in the amount originally present in a sur-
face showing, .could be attributed to the turbulent and erosive action
of the run-off water. This action would be particularly strong at
this altitude and on such steep slopes.

The suggestion that more ferberite than is at present seen,

- existed in the vein-matter before oxidation, is warranted for two
reasons: (1) the writer observed small residual fragments of fer-
berite -embedded in crystal-shaped casts of limonite, (2} although
ferberite and all other minerals of the wolframite series are com—
monly considered refractory, its alteration to iron oxide, has been
noted by several writers. For a discussion of the oxidation of
tungsten minerals (see I, Emmons, 1917, pp. 4R7-43R2).

In view of these arguments in favour of the former existence
of 'scheelite and ferberite in now oxidized vein-matter, the writer
suggests that an estimate of the tungsten content of the vein can
be made only in fresh, woxidized vein-matter.  To obiezin this it is
necessary to extend the prasent workings to p01nts below the zone
of destructively strong oxidation.

. The workings, 500 feet above timber-line, extend up a slide-
or talus-filled draw, up the rock bluffs that feed the draw and on
to a grassy, partly heather-covered shoulder.

‘A description of this exploration will begin at the lowest
showing on the vein-shear accessible to the writer in July.

Number 1, at an elevation of 4,953 feet, is a small stripping
on a 60-degree face, 4 feet high, that exposes a l4-inch width of
shear, containing 1R .inches of leached quartz mineralized with a
little pyrite and molybdenite. Kindle {(VII, 1940, p. 47) describes
an exposure on the vein at an elevation of 4,850 feet. The guide,
John Sargent, advised the writer that the lowermost showing,
probably that seen by Kindle at 4,650 feet, was former]y accessmble
by ladders runnlng across the face of the bluff '

Number 2, 50 feet vertlcally'above and south 35 degrees east
from Number 1, is an open-cut that has been driven south 35 degrees
east for 15 feet to an B8-foot face. The face exposes a footwall-
and hangingwall-shear. The footwall-shear is 8 jinches wide at the
floor but upwards and towards Number 3 working it dies out to 1
inch. The hangingwall~shear, 20 inches wide, constitutes the main
vein-shear, continuing upwards from Number 1 working and past Num-
ber 2 to Number 3 and beyond to the last exposure in Number 4.
This shear consists of three guartz ribs, l-inch, 2- and 53-inches
wide within sheared and decomposed granodiorite. Three other
minor shears in the hanging-wall of this main shear are exposed
by adjacent bluff-faces. These shears range from a knife-edge to
% inches in width and consist of sheared rock and small amounts of
relagtively unmineralized quartz. :
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Number 3 working, at an elevation of 5,003 feet and south 35 de-
grees east -from Number 2, is an open-cut that extends south 35 de-
grees east for 10 feet to the portal of an adit that is driven in the
same direction for 1G feet to the face. This combined open-cut and
adit is on the upward continuvation of the main hangingwall-shear
from Number 2 working. This shear is 18 inches wide and contains from
6 to 14 inches of quartz which is badly leached and the cavities
partly filled with limonitic material. Some arsas of the quartz con-
tained decomposed crystals of feldspar and mica, and the lexture sug-
gested pegmatitic material. Small amounts of unoxidized pyrite and
chalcopyrite still remain in the quarisz.

Number 4 working, at an elevation of 5,020 feet and south 35
degrees east from Number 3, is an open-cut that has bheen driven south
'35 degrees 2ast for 16 feet. It is on the same vein-shear that ex-
tends upwards from Number 1 through Numbers R and 3 workings. In
Number 4 the shear is 2 feel wide at the face and consists of three
lenses of -cellular guartz, combining a feootwall-lens 5 inches wide,

a middle lens 6 inches wide and a hangingwall-lens 6 inches wide.
With the exception of a few remnant grains of pyrite, ferberite and
scheelite, the guartz contained patches of limonitic material only.

The vein-shear has been stripped for approximately 200 feetl
south-easterly from Number 4 working on the brow of the bluff.
However, as seen in this stripping, the vein loses its identity in
an almost unrecognizable shear in the granodiorite. In & small
pit within the stripping, the granodiorite has been leached for a
distance of 1 foot on either side of the vein-shear. and has begen
mineralized with disseminated pyriie.

South-easterly beyond the end of the stripping the continua-~
tion of the vein-shear is covered for 500 feet by heather and
talus. - However, what may be the vein-shear is seen 100 feet above
the base of an unscalable bluff 5C0 feet south-easterly. In this
bluff two rusty shears may be seen.  These are 6 feet apart and
seem to range in width from 6 inches to 1 foot, znd one of them
seems to contain some quartz. These shears are much less well~
defined than the main vein-shear in which the cuts have been made.

About 1,000 fest in a direction north 20 degrees east from Num-
ber 1 working, an adit has been driven south-easterly for 185 feet.
This adit follows a guartz-sulphide vein that strikes north 35 de-
grees west, dips 54 degrees south-wesiward and ranges from 1 inch
to 6 inches in width. :

The vein-qguartz contains small amounts of ankeritic carbonate
and-clusters of black fourmaline crysials, and is ribboned with
moderate amounts of pyrite and chalcopyrite. Small amounts of
scheelite are found at places in the vein where the sulphides are .
most abundant. It is commonly found in parallel strezks with the
sulphides. The scheelite grains range in size from pin-points to
areas that measure 1/2-inch by 1 inch. They are white in ordinary
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light and oyster-white in ultra-violet light. A chip-sample taken
along the vein at places where scheelite could be seen in ultra-violet
light assayed: Tungstic oxide (WOz), 2.45 per cent; copper, 1.2 per
cent; gold, nil and silver, trace. As séen in this adit, the -
scheelite is not found in amounts either large encugh or continuous
enough to constitute a commercial shoot of tungsten-ore.

‘This property was examined in July, 1940, and again in August,
1942. o N : ’

L Tungsten has been reported froi this mine
ROCHER DEBOULE (Jolliffe, Northern Miner, June 25, 1942, p.
‘ ' 26} on Rocher ‘Déboulé Mountzin about 6 miles
south of Hazelton (VII, Kindle, 1940, Mem. 223, p. 50).

Tungsten has been reported from this property on Four Mile
MOHAWK  Mountain, 5 miles east of Hazelton (Jolliffe, Northern
Miner, June 25, 1942, p. R6). The original owner of the
property was E. L. Kinman of Vancouver (VII Kindle, Mem. 223, 1940,
p- 35). o 7 ‘
' ' o Tungsten has been reported (Jolliffe,
HIGGINS (HAEGEN) Northern Miner, June 25, 1942, p. %6)
, ' o from this property on the Babirne '
! trail 30 miles east of Hazelton.
' The Whitewater group comprises the Whitewater Nos.
WHITEWATER 1 to 4 mineral claims, staked in July, 194R, by
_ the present owners, Tom Blythman and Jock Wilson
of Telkwa. ‘ ' : '

- The claims are on Silver (reek at the head-waters of the Telkwa
River, approximately 40 miles westerly from the village of Telkwa
on the Canadian National Railways. They may be reached by pack-horse
trail from Chapman's ranch, which is § miles up the Telkwa River
from Telkwa. The ranch, elevation?2,030 feet, is 14 1/2 miles
- southerly by motor-road from Smithers, elevation 1,640 feet. TFrom
the ranch anold pack-horse trail leads up the Telkwa River for ap-
proximately 35 miles to Blythman's camp-site, elevalticen?2,500 feet.
From the camp-site a foot-trail 2 miles long follows a side~hill
into Silver Creek and then -to the showings which are 1,400 feet
above the creek at an elevation of 4,680 feet. They are about R00
feet above the timberline.

The showings consist of a lenticular quartz vein thai outcrops
in the base of a bluff at the top of a long talus slope and in
scattered rock exposures amongst talus at about the. same elevation
as the bluff showings. The wvein is intermittently exposed for
approximately 350 feet. Scheelite occurs in varying amounts at
different places along this vein. The quartz vein ranges from 3
inches to 3 feet in width, strikes north 25 degrees east and dips
25 degrees westward. Southerly the vein disappears under overburden
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and northerly it dies out against the sheared wall of a north-easterly
trending syenite dyke 50 feet wide. ‘ :

Scheelite occurs. in very small quantities at widely scattered
points along the outcrop of the quartz, but only at one point is it

found in mineable amounts. At this point a short adit has been driven

north-westerly down the dip of the vein for 10 feet. It follows two
lenses of quartz which branch from the main quartz vein. These lenses
‘comprise a footwall-lens 8 inches thick and 1 foot distant, and a
hangingwall-lens € to 14 inches thick. Scheelite is abundant in
these vein-branches over their full thickness but only for 4 feet
down the dip and for an equal distance along the strike. The
scheelite ore-shoot probably extends down the dip of the vein beyond
- the face of the adit. Whether the length of the ore-shoot increases
or decreases with depth can only be discovered by sinking on the
vein. On the surface the scheelite does not extend beyond the por- .
tal of the adit, except for the very small quantities previocusly
mentioned.

The writer sampled the wvein in the short adit because this is
the only place in the quartz exposures where scheelite occurs in
moderate amounts or betiter. Elsewhere it is readily detectable
with an ultra-violet. lamp but because of the small amounts and very
scattered wmineralization, samples would have no significance. The
presence of scattered scheelite in these small amounis atv places
.other than in the adit merely indicates that scheelite does occur
sporadically over the 350-foot length of the veiln.

The samples and resulting assays of samples taken in the short
adit are given in the following table:

Certifi- . . s ~ Tungstic
cate  Width Location Gold Silver Lead Zinc (pyide
No. . Inches . 0z. =~ oz. % % (Wog }%
367E 10 Footwall-branch at 0.50  2:0 2.1 13.0  20.28

portal of adit : S,
368E 10 . For 3 feet along 0.2 0.8 3.5 3.9
hangingwall-branch

- 369E. S 14 Hangingwall-branch 0.44 R.3 5.6 Q0.2 8.33

- at face B ‘
370 - 6 Hangingwall-branch Trace  Nil 0.1 0.9 5.85
in north wall : '
5718 .. 8  Hangingwall-branch 0.42 0.4 1.3 2.5  13.98

in the back
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Because of the isolated position of the property, 32 miles by
pack-trail from a motor-road, the small amount of scheelite apparent
at the present time (August, 1942), warrants only the cobbing of high
grade ore that can be taken out by pack-horses. However, the occur-
rence of scheelite here, close to the borders of a smdll batholith,
warrants further prospecting of the batholith for other possible de-
posits of either scheelite or wolframite.

The writer examined this property in August, 1942.
TOPLEY AREA

" The owner, Mathew Sam, of Topley, has found
SILVER CUP scheelite in quartz veins in the underground
' workings on this property on Friday Creek, about
7 miles northerly from Topley Station.

NORTH POINT OF FRASER RIVER AREA

The North Point of the Traser River area is adjacent to the
most northerly point or bend of the Fraser River. The main settle-
ment in the area is Hansard, a station on the Canadian National
Railways 46 miles east of Prince George. From Hansard travel is by
way of private motor-boats or "kickers™ on the river. '

The scheelite occurrences on the Ada c¢laim and Silver group in
the area have besn described by Lay (VII, 1935, pp. ¢~30 to C-32) as
follows: )

"In this region the formation consists of silicified
schists, mainly quartz-muscovite schist, gquartz-bhiotite
schist, and gquartz-sericite schist, in whiech occur a2 num-
per of quartz veins. These veins are in most cases
sparingly mineralized with pyrite and some contain in
addition galena and sphalerite. They vary in width from
a few inchés up to several feet and have free walls. On
the Ada claim, owned by the estate of the late Oscar Eden
and developed by an adit and drift therefrom, one vein
contains a noteworthy amount of scheelite. This mineral
has also been found, althcugh not to the sdme extent, in
a vein on the Silver group occwrring in similar formation,
situated about 1 mile to the east on Averil Creek.

- "Most of the veins exhibit evidence of post-mineral
movement, and the two veins in which scheelite occurs
also contain consideravle amounts of graphite. In no
other vein was graphite observed.

" "Good water transportationiis available for guite

large craft between the Canadian National Railways at
'Hudson's Bay Spur,' about 2 miles west of Hansard, and -
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this property, a distance of:azbout 24 miles. 1In view of
this fact and because of the comparatively small expense
involved, some additional development on the vein men-
ticned on the Ada ssems justified teo further test tungsten
p0831b111tles

”No comnercial possibilities are apparent in so far as
gold, silver, or lead contents are concerned.

"Although these properties have been previously
examined and an account appears in the 1928 Annual Report
of the Minister of Mines, British Columbia, on page 191
and 192, they were re-examined this year, in view of the
interest evinced at the present time in tungsten properties,
and also because additional work had been done in the
interim on the Silver group.

"This mineral claim, owned by the estate of the
ADA late Oscar Eden, is situated contiguous to the

eastern boundary of Pre-emption Lot 9606, at
- the most northerly point and on the right bank of tha
Fraser river. Low-lying meadow-land flanks the right bank
of the Fraser river, extending back for a distance of about
1,500 feet. ¥rom this peint the valley-rim, covered with:
dense vegetation and heavily timbered, rises abruptly at
an angle of about 40 degrees. The property is readily
reached by motor-boat from Hansard, from which it is dis-
tant about 25 miles. :

"The formation consists of silicifisd guartz-muscovite
schist which strikes north 57 degrees west and dips about
60 degrees south-west. Within this host-rock two guartz
veins are expeosed in the adit on the property. These con-
form on strike and dip with the planes of schistosity of
the enclosing rocks and are from 3 1/2 to 4 feet in width.
Mineralization consists of pyrite, galena, and scheeliile.
The last-mentioned mineral is exposed, as far as is known,
in one vein and only in the underground workings.

1The veins show evidence of intense post-mineral move-
ment and in one case the amount of graphite present is
noteworthy. The schist formation gradually passes inte
an acid rock of granitic texture towards the face of the
underground worklngs

"The property was originally staked or acqguired by the
late Oscar Eden, and in 1922 the North Point Mining Company,
Limited, was incorporated for its development. This com-
pany carried out the underground development described be-
low, and subsequently another company, called the Granite
Mining Company, was incorporated for the purpose of opera--
tion. Wo work has, however, been done at this properity for
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more than ten years. It seems evident that the gold-silver-
lead possibilities were orlglnally deemed worth investigat-
ing as tungsten was not exposed on the surface, nor its

© . extent investigated when found underground.

"Surface workings have now entirely caved, but consisted
originally of a. shallow shaft 15 feet in depth and a drift
30 feet in length. These workings were. driven in a vein &5
feet in width composed of quarts, wzth pyrite and galena.

In the 1922 Annual Report it is stated that this drift

"Shows the vein to be only slightly mineralized.' A sample
taken in 1928 from a small dump 6f the most heavily miner-
alized pieces assayed: Gold, 0.04 oz. per ton; silver 4.2
per ton, lead, -10 per cent. :

HAs determlned by aner01d thas year the elevatlon of
the shaft is 510 feat above the river.

"To explore the region below the above-mentioned vein
an adit has been driven a total distance of 675 feet on a
bearing north 48 degrees east at a depth of R10 feet be-
low the collar of the shaft. Two veins were cut by the )
adit-—one at 372 feet from the portal and the other at the
face. Both veins conform in strike and dip with the en-
closing quartz-muscovite schist, strlklng north 57 degrees
west and dipping at about 60 degrees south-west. The for-
mer is quartz-filled, sparingly mineralized with pyrlte,
and 3 1/2 to 4 feet wide. To intercept its north-westward
continuation a branch crosseut was run a distance of 85
feet on 2 bearing north 8 degrees east at a peint 340 feet.
from the portal of the main adit, without results. "The
vein cut at the face of the main adit was followed by a
drift for a distance of 33 feet south-east, and the width
showing in the drift-face is 4 1/2 feet. The filling con-
sists of intensely sheared material, quariz, scheelite and
graphite. A sample-taken across a width of 2 feet at this
point assayed:. Gold, trace; silver, trace; tungsten,
4.05 per cent. It-is evident from a small dump in a shed
at the portal of: the adit that the small amount of drifting
yvielded a-very encouraging quantity of.scheelite. The. .
latter occurs in the form of graphite-coated nodular lumps,
due to post-mineral movement, and. lends itself readily to
sorting by hand. Presumably at . the time this mineral was
struck the operators were 1nterested only in gold-silver=-
lead possibilities and did not deem it worth further in-
vestigation. This show1ng appears . to merit some further
investigation whlch ‘could be carrled out at relatively low
cost by hand-mlnlng, because men ‘and material can be trans-
ported by motor-boat from Bansard very readily and inexpen-
sively. The advisability of continuing the drift_étarted ,
orr thé vein in both directions is. indicated. A small amount
of raising and sinking also seems advisable."
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During the summer of 1942, Piodneer Gold Mines of B. C. Ltd. had
an option on the Ada claim. The company drove an additional 50 feet
south-easterly from the former face of the drift at the end of the
long crosscut. This new work exposed scattered scheelite mineraliza-
tion across narrow widths in short lenticular areas.

"This group consists of seven c¢laims owned by
SILVER =~ Fred Peterson, of Prince George. The property
© is situated on and abou®t 1 mile above the mouth
of Averil Creek, which flows into the Fraser River on the -
right bank of the latter about 1 mile east of the eastern
boundary of Pre-emption Lot 9606. It is readily reached by
motor-boat 24 miles from Hansard. The valley is somewhat
deeply incised, affording numerous rock-exposures on the
rims near the creek. A short distance from the creek, how-
ever, the ground is covered with a thlck growth of tlmber
and dense vegeiation.

"The formation, consisting of silicified guartz-
sericite schist and guartz-biotite schist striking from
north 77 degrees west io north 52 degrees west and dip-

" ping steeply south-west, contains several conforming -
quartz-filled shear-zones. OCf these, only one of pos-
sible commercial significance reaches a maximum observed
width of 10 1/2 feet and is exposed by surface and under-
ground workings for a distance of 335 feet along its strike.
It is filled with guartz-lenses and shegred rock and in -
the parting seams there is a heavy development of graphite..
The quartz is sparingly mineralized chiefly with pyrite
galena, and sphalerite, except in one place where heavy
pyrite mineralizatiorn occurs. Scheelite was observed
at one point in the ocutcrop, but this mineral has not at
present been found in the underground workings.

"The shear-zone is cut diagonally by Averil Creek at
two points, 135 feet apart, and the surface exposures.
occur at these points imrediately above the creek, also-
at a third point about 100 feet farther south~east on
the line of strike. A 9-foot sample of quartz slightly
mineralized with pyrite from the 10 1/2-foot shear-zone
assayed: Gold, nil; silver, nil; tungsten, nil. Dis-
tant 135 feet on a bearing south 70 degrees east, the
second outcrop occurs, on which the adit described be-
low has been driven. The third outcrop is about 75 feet
above the adit on the steep bank of the creek. While
this outcrop is now rather obscured by sloughing, pleces
of solid pyrite were observed at this point and also a
11ttle scheelite.

"The adit, 203.5 feet long, is situvated = feéw feet

above creek-level, and for the first 126 feet follows a
bearing south 77 degrees east, and for the rémaining 77.5
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feet a bearing south 72 degrees east. At the face on the
north side a crosscut is driven a few feet towards the foot-
wall.

"The adit follows the hanging-wall of the shear-zone
apparently throughout, the succession of mineralized
quartz-lenses occurring on that side. These are to a
great extent sparingly mineralized with pyrite and
sphalerite. The first quartz-lens, 10 feet long, is
30 feet from the portal. Quartz appears at 65 feet from

the portal and again at 1R0 feet, but is not continuous
between these points, although it may exist in the foot-
wall. The guartz-lens is continuous in the back of the
adit between points 120 and 150 feet from the -portal.
At 160 feet another quartz-lens appears and continues for
a length of 35 fest. The widest guartz-lens observed was
3 feet. The face exposes a width of 7 feet on the hanging-
wall consisting of pyritized silicified guartz-sericite
schist and brecciated material, in which are fragments of

. quartz mineralized with pyrite. The average dip of the
hanging-wall in the adit 1s 768 degrees south-west. At the
face the footwall of the shear-zone is not exposed.

MScheelite, so far as is known, has not been discovered
in the adit, although it was observed in the outcrop. A4s
mentioned, the latter is also heavily mineralized with
pyrite at one point, but a sample of this assayed: Gold,
trace; silver, 0.04 oz. per ton. A sample taken from a

. gquartz-lens at 126 feet from the portal assayed: Gold, nil;
silver, nil. The average amount of galena and sphalerite -

© in the quartz-lenses is obviously low. A sample taken of
selected mineral only assayed: Gold, trace; silver, 10
0%z. per ton; lead, 11 per cent. '

"It is suggested that, inasmuch as the general character
of this vein is very similar to that on the Ada claim de-
scribed above, and as scheelite has been found at one point,
some prospecting might: be undertaken along the out-crop of
the shear-zone at points farther south-east of the adit, in
the hope that thls mlneral may be found."

THE CARIBOO AREA

The Cariboo is an détive gold-mining area in Central British
Columbia. That part with which this report is concerned centres
about Wells and Barkerville, two towns, 4 miles apart. Wells, the
larger of the twe, is R78:miles in air-line northerly from Vancouver
It may be reached by road from Vancouver by following Highway routes
1 and 2 %0 Quesnel, 448 miles north of Vancouver, thence easterly
along the Quesnel-Wells-Barkerville road for 58 miles to Wells. The
nearest rail point is,Quesnel, the northern terminus of the Pacific
Great Eastern Railway. Quesnel is 847 miles by rail north of
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Sguamish’ the southerr terminus of the railway. OSquamish is 50 miles
by water from Vancouver and is served by a regular steamer service
from that port.

In the Cariboo, scheelite occurs in varying amounts in quartz
~veins. Scheelite associated with calcic (lime) silicate replacement
deposits is as yet iumknown in the district.

The scheelite-bearing quartz veins and the gold-bearing guartz
veins of the Cariboo occur in slightly metamorphosed Precambrian
quartzites, argillites and limestones, known as the Cariboo series.
The series has been sub-divided into three formations: the Pleasant
Valley, Barkerv1lle and the 1owest Richfield.

Igneous rocks con81st of a few dykes and gills of quartz—
porphyry and other similar acidic rock-types, known as the
Proserpine intrusives. They are considered to be pre-Mississippian
and possibly Precambrian in age. Stock-1ike or larger masses of
granitic rocks are absent. There are no large granitic intrusives -
anywhere in the region, and the nearest small stock-like areas lie
approximately 30 miles to the south-west of Barkerville. They con-
sist of outcrops of.granitic rocks on the Quesnel River (Lay, ver-
bal communication), a large stock of alaskite on Spanish Mountain
(Lay,. VII, 1933, p. 135) and small areas of syenitic to monzonitic
and pyroxenltlc rocks in the Quesnel Forks area (Cockfleld and
Walker, ViI, 1952, pp- 83 to -84},

The main structure in thls belt of guartz-scheelite veins is a
broad, nerth-westerly trending anticline, the medial part of which
is exposed for a width of 15 miles and a length of more than 50
miles (Hanson, VII, 1935, pp. 1 to 8). With two exceptions, the
scheelite occurrences mentioned in this report are on the north-
easterly limb of this anticline. The two exceptions are the Taylor
and Paxton prospects on the Snowshoe Plateau. These occur on the
south-westerly limb at a place approximately three—quarters of a
mile from the crest-~line of the anticline.

SCHEELITE BELT

Geographically most of the occurrences of scheelite in the
Cariboo are confined to a belt that ranges from half a mile to one
mile in width and extends for a distance of 43 miles from Hard-
scrabble Creek south-easterly to Limestone Peint in the North Arm
of Quesnel Lake. Although this helt is also ceoincident in part
with the Barkerville gold-belt it will be referred to as the -
scheelite-belt in this Bulletin.  So far only two scheelite- bearlng
veins, those on the Taylor and PaxtOn prospects, are, known to -oceur
off the belt. ‘ ‘ A

_Geologlcally,the scheelite-belt foliows the upper part of

the Richfield formation. Where detailed mapping has been done
this belt appears to be confined to the Rainbow member in the uwpper
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part of the Richfield. So far, no scheelite has been found in any of
the formations that underlie or overlie the Richfield. The Taylor

and Paxton properties which lie beyond the schzelite belt are probably
still in the upper part of the Richfield formation, but they lie south-
westerly across an anticlinal axis from those on the scheelite-belit.

South-easterly from the Cariboo Hudson mine, the Cariboo series
of rocks, which includes the Richfield formation, begins to bend
easteriy to form the nose of the large cance-shaped fold that is
shown by Lang on the Little River Sheet published by the Geological
Survey of Canada in 1940 as Map S561A. It is not known how this
bend in the general strike of the Richfield formation will affect
the possible south-easterly extension of the scheelite-belt beyond
the North Arm of Quesnel Lake. ‘

Large areas of the Cariboo rewain to be prospected. However,
because most of the scheelite veins known so far, are confined to a
relatively narrow north-westerly-trending scheelite-belt, the writer
suggests that the segrch for tungsten in the Cariboo be confined to
this belt. Many of the scheelite occurrences on the belt are very
widely separated and much of the intervening ground remains to be
prospected.

SCHEELITE IN STREAM GRAVELS

During the 1942 field-season black-sand concentrates from placer
overations and gravels from many creeks in the Cariboo were examined
for scheelite. These concentrates were studied to determine whether
or not they would be worth saving for their scheelite content. Be-
cause of the small guantity of black-sand handled during a season
and the low proportion of scheelite even in the best concentrates, it
was found that such sands could not be considered as an economic
source of scheelite. ‘

As an aid in prospecting for lode-scheelite, gravels from many
creeks were panned and examined in wultra-violet. light. All open-cuts °
and surface workings which would yield gravels to scheelite-bearing
streams were also examined in this way. The combination of these two
methods of prospecting was respon81ble for finding schoellte in out-
crops on Penny Creek and Peter~Gulch Creek.

 Placer scheelite in pietes ranging from the size of sand grains

to pebbles 2 inches in diameter has been found in clean-up concentrates
from placer operations on several creeks that cross the scheelite-
belt. Concentrates from these operations have yielded small amounts
of both sand and pebble-scheelité in the following places: Hard-
scrabble Creek, Red Gulch, Lowhee Creek, Stevens Creek, California
Gulch and Nugget Gulch. TIn these concentrates the scheelite is
in small quantities and even;inithe larger placer operations amounts

to only a few pounds in total concentrates from a season's clean-up.

Concentrates from placer operations on creeks which do not cross
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- the scheelite-belt contain 1little, if any scheelite and when present
‘it is usually detectable only in ultra-violet light. Black-sand
concentrates from several operations off the scheelite-belt were
examined for scheelite but only a few grains were seen in any one
'sample.

Barite often occurs in black—sand concentrates and because of
its high specific gravity is freguently mistaken for scheelite. How-
ever it does not fluoresce in ultra-violet light and under such light
it is readily distinguishable from scheelite. Much of the material
occurring as small, yellowish flucrescent grains in black sands is
fluorescent zircon. ' C

In prospecting for scheelite by panning creek-gravels in the
Cariboo, care must be taken to avoid gravels which lie downstream
from placer operations. These gravels consist mainly of re-worked
tailings and consequently are not representative of the original
gravel. Bven when enough scheelite is present in the original gravel
to accumulate as moderately abundant material in placer concentrates,
it has been thrown aside into tailings-stacks or periodically washed
down: the sluice-boxes. In either case, it would iend to be very
sporadically disiributed in the re—worked tailings found downstream
from the slulce-boxes.

Since the origin of placer—gold in the Cariboo is not definitely
known, the origin of placer scheelite in concentrates from gold-
placer operations is likewise uncertain. However, because of its ex-
treme frigbility, it is improbgble that the medium to cocarse scheelite
found in placers, has travelled far from its source. The restric~.
tion of scheelife-bearing gold-placers to creeks that cross the
relatively narrow scheelite-belt, affords proof, in part, that such
scheelite has not been carried far from its source.

Scheelite found in creek-gravels upstream from placer-operations,
particularly near the headwaters of creeks, is more easily traced to
its origin than scheelite which is found in placer concentrates.:
Gravels in these upstream sections represent a first concentration
of eroded material- and their scheelite content increases wniformly
upstream to the original vein-ouicrops. The writer found in the
'Cariboo, that scheelite, in particles larger than mere specks, did
not travel far from its source nor did it become widely dispersed
in the creek-gravels. When found in moderate amounts in a pan it
could usually be traced easily to its source. Abundant scheelite
was found in pans from the gravels of Penny (Copper) Creek for one~
half mile downstream from scheelite-bearing outcrops and was also
found in gravels from Peter-Gulch Creek over z similar dlstance down-
stream from mlnerallzed outcrops.

VEIN SCHEELITE

* Scheelite-bearing quartz-veins are found at several places along
_ what has been previously referred to in this report as the scheelite-
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. belt, and also at two properties which lie § miles;southuwesterly
from the belt. It is found in minor amounts in many gold-quartsz
veins in the gold mines in the area. These include the Island Moun--
tain, Cariboo.Gold Quartz and Cariboo Thompson mines. The veins in
these mines are mineralized with gold, pyrite; arsenopyrite, galena,
sphalerite, bismuth-lead sulphide, marcasite, and telluride in a
gangue of gquartz, ankerite, scheelite and less sericite, {Hanson,
VII, 1935, p. 12):. 1In some veins, pyrite comprises 50 per cent of
the vein by volume, bubt in most veins the guantity is much less;
rsenopyrlte, if present, is always a minor constituent.

. in the gold propertles, the scheelite occurs as scattered grains
or more commonly as nodules, ranging from 1 inch to 6 inches in
diameter, within the guartz and sulphides of many of the veins. The
distribution of these nodules is very erratic. The chemical and
physical factors controlling the localization of the scheelite are
not evident, and it is impossible to predict its occurrence within
a vein from any local geclogical or structural features of the vein.
In the operating gold mines of the area, the distribution of the
nodules is not sufficiently continuous within a vein to warrant
mining of even selected sections for scheelite alone. However, it
is understood that in 1938, one gold property, the Cariboo Thompson,
shipped 4 tons containing 500 1lbs. of tungstic oxide (W0z) from one
short shoot of quartz-sulphide ore. o

Wlth the exceptlon of the Cariboo Thompson, no attempt- to date
has been made by the Cariboo gold mines to save the scheelite. This’
mineral slimes very readily during grinding and although experimen-
tal work {II, Leaver and Royer, 1938) has been done on tailings
elsewhere and scheelite concentrates obtained, very little has as
vet been attempted on a commercial scale. However, it is understcod
that metallurgical experiments with a definite view of commercial
production are being conducted on tailings from one of the larger
Cariboo mills.

Scheelite, though not abundant, is the main mineral constituent
in the guartz veins on the tungsten properties in the area. It is
found with small amounts of carbonate and sulphide in quartz veinlets
on the property of the Columbia Tungstens Co. Lid., on Hardscrabble
Creek. It Is associated with small amounts of teirahedrite, sphalerite
and galena in lenticular guartz-veins in outcrops on Penny (Copper)
Creek on the Rand group. It is found with small amounts of sphalerite
and galena in quartz-ankerite replacement lenses on the Cunningham Wo.
1 and Cutler No. 1 c¢laims of the Cariboo Hudson mine. It is associated
with tungstic oxide,:stolzite (lead-tungstate) and galena in a quartz
lens on the Taylor DrCSpect and with small amounts of galena and
pyrite in a gquartz vein on the Paxton prospect both propertles on
the Snowshoe Plagteau.: .

Quartz veins in the Cariboo, both scheelite-bearing and gold-

bearing, may be grouped according to the angular relationship be-
tween the strike of the wveins and the sirike of the enclosing schistis.
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In general, the schists on the mineralized belt strike north—westerly
The veins may cut the:schists diagonally, transversely or may be
pedded with the schists, and are accordingly referred to as diagonal
veins, striking northerily or easterly; transverse veins, striking
north-easterly; or bedded ¥eins, striking with the schists.

_,'Mostjof the scheelite veins on the south-easterly part of the
belt include northerly-striking diagonals and eisterly-striking
diagonals. Northerly-striking diagonals are found on the Rand group
(Cariboo Thompson mine) and, in part, on the Cunningham Wo. 1 claim-
of the Caribco Hudson mine. Easterly-striking diagonals are found
south-westerly from the Scheelite~belt on the Taylor and Paxton
properties. None of these véins can be called transverse veins.

One bedded vein was seen-on the Cunnlngham No. 1 claim.

¥ost of the scheellte bearlng veins towards the northAwesterly
end of -the helt are transverse veins cuiiing the strata roughly at
right angles. With the exception of the veins on the Hardscrabble
Creek property of the Columbia Tungstens Company Lid., these.veins
are mined for their gold content, and the scheelite, of sporadic -
oceurrence, is only incidental and is not produced commercially.
On these properties transverse veins are several times more numerous
than diagonal veins.

The Columbiaz Tungstens Compary, Limited, 19
COLUMBIA TUNGSTENS Rector Street, New York City, owns several
COMPANY, LIMITED claims on Hardscrabble Creek: these claims
(HARDSCRABBLE) constitute the old "Hardscrabble scheelite
o deposit." They include two Crown-grants,
the Mabel and Dawson, and the following nine mineral claims staked
in 1936 and 1938, Mabel Extension, Dawson Extension, Dawson North-
east, Dawson East, Dawson South-east,Willow River No. 1, Willow
River No. 2, South Mabel and South Dawson. The property extends
up Hardscrabble Creek from its junciion with Willew River.. The
main workings are on the Mabel and Dgwson approx1mately half a mlle
above this- Junctlon

The property is adccessible by good motor-road from the town
of Wells, 5 miles dlstant

‘Scheelite appears to have been discovered on Hardscrabble
Creek in 1904. Mr. W. C. Fry found it in sluices while working
'his placer claim. - The mineral was known locally as barite or
heavy spar; however, it was correctly identified in the same yesar,
1904, by Mr. Austin J. R. Atkin, assayer and metallurgist and -
associate of Mr. C. J. Seymour Baker. The scheelite, as originally
found, occurred only in gravel, bub it was scon discovered in place
and between 1904 and 1908 a shaft was sunk 30 feet in rock and a
drift driven along the scheelite zone for approximately 60 feet.

After 1908 very 1ittle work appears to have been done on . the:
property until the summer of 1917 when the old workings were cleaned
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out and prepared for examination. At that time J. A. Macpherscn of
Stanley, B. C. was in conirol.

The workings as of 1918 have been described by Galloway (ViI,
1918, p. 135) as follows:

“Entrance to the workings is by a shaft 60 feet deep,
from which a drift extends northerly for 153 feet.

"At this peint a winze has been sunk to a depth of R0
feet, and a drift run to the east for 49 feet. The
main shaft is in gravel throughout, and the main
drift north is in gravel for. half its dlstance before
breaklng into solld rock. : -

"Thirty feet belowﬁtheSé workings a drain-tunnel
- 1,900 feet in length was driven to draw the water from

the gravel to facilitate the workings of the placer-
gravel. South of :the main shaft an opening downward
connects with this drain-funnel and the water is car-
ried off. Above the main worklngs numerous gravel-
drifts have been made in the course of mining out the
guriferous gravel n :

For some time after 1918 the wcrklngs seem to have been abandoned,
for they are described in 1922 as being inaccessible. However, in
1927, the shaft was repaired and 400 ibs. of ore is reported to have
been taken out by C. J. Seymour Baker, whe held it under. leéase at the
time from the Government. The property lay comparatively idle until
1935 when the present Columbia Tungstens Company Limited, began a
small-scale development programme. The Company milled on its property
intermittently from 1937 to July 1941, at first in a small pilot-mill
and latterly in a 50-ton mill. Operations ceased in July, 1941. -

The worklngs are . on a relatxvely filat part of a hillside that
slopes gently southward down the course of Hardscrabble Creek to-
ward Willow River. The area in the vicinity of the workings is
densely wooded and covered Wlth a considerable depth of overburden.

General Statement of IOCal geologv

The rocks, as exposed in the underground workings are mainly
grey, fissile gquartzites and black to grey phyllites. They range in
gtrike from north 65 degrees east to south 85 degrees east and in
dip from 20 degrees to 47 degrees northward, nearly vertical dips
were observed in only one place. These rocks are cut by two fault-
zones, the larger of which strikes norih 20 degrees west and dips
steeply south-westward, (Fault-zone A on Fig. 4), and the other
strikes in general, north 70 degrees west and dlps 60 degrees north-
eastward (Fault-zone B on Fig. 4).

Mineralization has been varled, resulting in the formation
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Note-=Scheelite found .
in upper and lower
sactions of stope-raise.
Junction of two quartz
lenges From Mo, 2 level
exposed in walls of mid-

section of stope-raise.

Lagging

A\
W
.2
LEGEND
Fissile Quartzite 73 Quartz-scheslite stringers

following schistosity;
Refntively massive quartzite  fried  diagremmatic
Quartz-scheelite stringers

Black, carbonaceous phylite Flling transverse joints: . & -
Grey, cakarecus phyllite with dlegramma.tuc g
ankerite porphyroblasts Quartz veins, sbundant e
- . '?w sulphides common .
. Sandy Iiw Shear plane,commonly part E

. Sheared black phyliite and 1z of wide fault-zone
" fissile quartzite E_:j . Strike and dip of beds
Scate Bt el oot ’

ot " Badiock” Tavel ot shown, mostly both ground and well lagged
Yovel 103 fos belows ectar of shaft

1
Seve! 190 feot bolow colir of shaft

Note:

Fig. 4. Columbia Tungstens Gompany; Limited (Hardscrabﬁle}.
Plan of underground workings (after Company's plen)
showing underground geology.
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of different types of quartz-sulphide and guartz-carbonate scheelite
veins and veinlets which may occupy either faulis or joints, or fol-
low the schistosity of the enclosing rocks. The Jocal structural
control of the scheelite stringers.at the Hardscrabble property,

was not evident at the time of the writer's examination (June, 1940).

The property is in an area of rocks mapped as "Cariboo Series
(undivided)}" by Hanson (VII, 1938, Map 336-A) and no attempt at
further subdivision of the rocks was made by him. The property
lies across the north-westerly vrojected position of the Barkerville
Gold Belt. However, because of northeasterly-striking faults of
unknown displacement that cut the rocks at points between this
property and the gold propertiss in the Gold Belt, it is impossible
to establish the stratigraphic position of the Hardscrabble rocks
in relation to the rocks of the Gold Belt without further detailed
areal mapping. One such fault has been mapped by Uglow (VII, 1926,
Map accompanying dem. 149), as being only about half a mile south-
easterly from the property and as extending from Slough Creek north-
westerly to the Willow River (idem.).

Igneous intrusives are lacking from the immediate wvicinity of
the deposit. The nearest are some pre-Carbonifercus quartz-porphyry
dykes and sills mapped on Shepherd Creek, approximately 4 1/2 miles
easterly from the property. The nearest large area of intrusive
rocks is on Mount Murray (Johnston and Uglow, VII, 1926, Map accompany-
ing Mem. 149), approximately 7 miles easterly. Here Uglow maps an
area 3 miles by 1 mile that con31sts predomlnantly of basic dykes and
sills.

The rock-types on the property include fissile quartzite,
relatively massive guartzite, calcareous phyllite, relatively pure
phyllite and sandy limestone; the fissile quartzite is the most
abundant rock-type. ‘The distribution of these rock-types is shown
in (Fig. 4). It is to be noted that these rock-types are somewhat
gradational into each other, and that therefore the posxtlon of a
plotted boundary between them is arbltrary

The flSSlle quart21te is ]1ght grey in colowr and varyingly
.schistose in texture, the séhistosity depending on the amount of
micacecus material present. It characteristically consists of
layers of relatively pure :quartzite which range from 1/16-inch to
1 inch in thickness, separated by paper-thin layers of white mica or
sericite. The individual bBeds of guartzite are frequently lenticular
and gently plicated into:shallow, open S-shaped folds. Under the
microscope the rock is seen.to consist of large grains of fractured,
badly strained quartz set in:an aggregate of finer graias of clear,
unstrained guartz; sericite“and occasional carbonate grains are also
present. Grains of quartz that are both fractured and »adly strained
are.prevalent in quartzite, that is neither in a fault-zone nor im-
mediately adjacent to it. This evidence of mechanical deformation in
rocks neither in, nor adjacent to, zones of localized movement such
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as fault-zones, indicates that the qudrtzite in general has been sub-
Jected to w1despread dynamlc metamorphism.

Massive quart21te with beds up-to 5 feet thick occurs at one
place on Number 2 level (Fig. 4).

Phyllite, as applied by the present writer to the Hardscrabble
rocks, is dark grey to black in colour and very thinly fissile in
beds that are 1/16-inch or less in thickness. The beds consist of
paper—thin to 1/16-inch layers of quariz grains, separated by.
films of micaceous material; a little chlorite is sometimes present.

A pgrey, calcareous phase of the ordinary phyllite occurs on -
Number 2 level (Fig. 4). This phase has a pseudo-porphyritic or
porphyroblastic texture that results from the presence of well-
shaped crystals of ankerite lying across the schistosity of the
phyllite. The development of ankerite is probably due to re- .
crystalization during metdmorphism of calcareous matter orlglnally
present in the sedlment

- A small amount of sandy limestone occurs on Number 2 level.
This limestone is dark grey in. colouwr and laminated in layers
averaging .1 inch in thickness. In addition to abundant calcite,
the limestone contains small amounts of quartz and sericite. The
rock probably represents an impure, sandy, limy sediment.

The attitude of the rocks, as seen underground is fairly
uniform. The strikes range from north 65 degreas east to
south 85 degrees sast and the dips from 25 degrees to 47 de-
grees northward. Departures from this range of strikes and
dips are few; the most pronounced being in the east cross-cut
in Number 2 level where the fissile quartzite and adjacent sandy
phyllite change from & dip of 25 degrees north-west to 80 degrees
south-east.

Faulting of the rocks has been pronounced, but for the most
part, it has been confined 4o two main fault-zones. The larger,
marked Fault-zone 4 on (Fig. 4) sirikes north 20 degrees west and
the other marked Fault~zone B on (Fig. 4), strikes north 70 de-
grees west. Fauli-zone A is reported to be as much as 40 feet
widé, but owinge to caved ground and lagging, only 20 feet of this
width was seen by the writer. Where crushing and shearing have
been most intense the material in the fault-zone consists of
lustrous black, ‘graphitic phyllite that is in part badly crushed
and in part cut by numercus curved, slickensided shear-slips.

In some places along fault-zone A, as in the vicinity of the ore
occurrence on Number & level, the back of the workings consists of
~large areas of fissile quartzite and phyllite that are bounded by
numerous s5lips and gouge seams. Many of these minor faults parallel
‘the direction of the’ fault—zone and are undoubtedly genetlcally
related to it. .
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Movement of ground within fault-zone A has been considerable,
and the writer thinks that much of it is drag-ground. The two
following features suggest this: (1) the occurrence of gravhitic
phyllite in a position that is athwart the strike of wall rock of
a different rock type, namely fissile quartzite, and (2) the ex-
treme friability of mwuch of the gquartz within the fault-zone. These
two features are well shown in the vicinity of the scheelite-bearing
ground in this zone on Number 2 level and in part on Number 3 level.

Insufficient data were available at the time of the writer's
examination to establish the direction of movement along fault-zone
A. However, the direction of bending of a guartz lens, where sliced
by a sh2ar-slip in the back of the west crosscut on Number R level,
is such as to indicate that the east sides of slips have moved south-
ward. Hanson (see marginal notes on Map 33%8~A, 1938, of the Geologi-
cal Survey of Canada), notes that the movement along north-trending
faults has been such that the east side of any one fault has been
displaced ‘southwards with respect to the west side. It has been im-
possible up to the present to determine the amount of displacement
along the fault-zone.

Fault-zone B on (Fig. 4) is much narrower in widih than fault-
zone A. The surface of the main-slip in zone B curves slightly, but
in its longest straight section it strikes north 70 degrees west and
dips 80 degrees north-eastward. In generzl, it is marked by a con-
spicuously slickensided hanging-wall and by 2 inches to 2 feet of
crushed rock. - A few minor slips branch at varicus angles from the
main fault. A small amount of drag-quartz occurs in this fauli on
Number 3 level and some drag-scheelite on Wumber 2 level. The
direction of movement along Tgult-zone B 1s only imperfectly known,
and the amount of displacement not at all. If this fault is con~
sidered to be normal, the direction of fluting suggests that the
north, or hanglngwalj ~side, has moved down on a pltch—angle of 40
degrees in a direction north 45 degrees west.

Mineralization:

Mineralization has resulted in three kinds of veins (1) a gold-
bearing lenticular quartz vein, (2) two apparently non-gold-bearing,
guartz veins and (3) scheelite-bearing quartz veiniets or stringers.

On Number 3 level, at a point 10 feet west of the shaft, a
quartz-sulphide lens that contains appreciablie gold vslues has heen
cut; this has been referred to as the "Gold Vein" (Fig. 4). At the
time of the writer's visit the lens had been tightly lagged because
of bad ‘ground, however, as seen between the lagging, the lens ranged
in width from 8 inches to 2 feet. Two samples taken scross 10-inch-
and 2-foot widths assayed:  Gold, 0.26 ounces and Gold, 1.2 ounces
per ton, respectively. Surface dump material, reported to.-be from
this vein, was examined and several specimens were ssen to contaln
free gold
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The two non-gold-bearing quartz-sulphide veins occur in Numbers
2 and 3 levelsy a small one on Number 2 level, and a large one on
Number 3 level at a point 20 feet northerly from.the shaft (Fig. 4).
The foot-wall of each vein is bounded by fault-gouge. The clean-cub
nature of both walls and the fault-gouge on cne wall of each vein
suggests that these are quartz-filled fissuwre-veins. The vein-filling
consists of cuartz and the sulphides—-pyrite, sphalerite and galena.
Although sulphides are abundant, the amount of gold is negligible.
A picked sample of vein-matter from the vein in Number 3 level as-
sayed: Gold, nil; lead, R1.2 per cent; zine, 17.5 per cent.

The scheelite-bearing veinlets comprise two types, (1) filled
"tension" joints that transect the bedding of the rocks, and (2}
veins or stringers that follow the bedding and schmst031ty of the
enclesing rocks.

The veinlets that occupy tension Joints strike north 3% degrees
east and dip steeply south-eastward; they definitely cut the bedding
which, in the immediate vicinity of the joints strikes from north
85 degrees east to due east and dips 25 degrees north-westward.
These veinlets range in length from a few inches to several feet,
in width from 1/4-inch to 3 inches, and in spacing intervals from a
few inches to several feet. '

The bedding-plane veinlets and lenses tend to be more lenticular
and discontinuous than those filling tension Joints: a definitely
lenticular cross-section is common. Although most of these follow
the bedding, some of the lenses tend to cross it at small angles in
. the form of irregular veinlets. The lenticular veinlets range from
1 inch to several inches in width and from a few inches to approxi~
mately 1 foot in length.

The minéralogy of both types of veins is similar. The minerals,
listed in order of abundance are: quartz, ankerite, calcite, -
scheelite and traces of sphalerite and galena. All of them are not °
always present in the same vein.

The amount and habit of scheelite is extremely variable, ranging
from 100 per cent in one kidney that measured 1/2-inch by 1 inch
(Plate 1-B.) to a fraction of a per cent in many veinlets. Within
the guartz-ankerite veinlets the scheelite may occur asamiddle layer
of ‘pure mineral, as disconnected patches or as thin irregular
stringers more or- less parallel to the wall of the veinlet. (Plate
II-A). This varied habit is due -to the different stages of replace-
ment of the scheelite by ankerite and by a2 late generation of quartz.
Slicing and crushing of scheelite and associated gangue minerals
within veinlets that occur in the fauli-zone on Number 2 level, in-
dicates the pre-fault age of these veinlets.

Inasmuch as the veinlets are discontinuous and widely spaced,

ordinary methods of channel-sampling are not satiéfactory; the re-
sults of such sampling are only indicative of what the exposed rock
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surface contains. The only satisfactory type of sampling is obtained
by running several tons of rock through a mill. This 1S the method,
as of June,. 1940, contemplated by the company

The follow1ng samples, taken by the wrlter within fau]thone A
where Number 3 level intersects: it, are to ve considered only in-
dlcatlve of the extent of mlnerallzatlon as, represented by number
and. size of scheelite veins:

Sample Length L Assay

No. _ Inches . Description % WOz
3%90-B 24 Up south wall across crushed 1.9
quartz-scheelite veinlets.
3391-B 46 “Horizontally along south wall, nil
‘ ' no veinlets.
3592-B 26 Diagonally across wall near 1.8
: back, across guartz- scheellte
.velnlets
339%-B . Picked vein-matber from uear 1.01
face.

It is difficult to estimate tonnage of scheelite-bearing ground
inasmuch as it is not defined by any vein-system or by any mineralized
-shear-zone. It is & matter of how close together the scheslite wein-
lets or lenses are and the amount of scheelite which these veinlets
contain, that determines the extent to which ground may be considered
potential.

Bearing in mind the statemsnts in the preceding paragraph, the
following sections may be considered as possible ore-bearing ground:

(1) Number 2 level, in west working that is partly stoped
in vicinity of fault-zone A; this section measures
. approximately 30 feet by 12 feet wide, its vertical
extent is unknown. ' ‘

() Number 3 level, two sections in the west drift in
vicinity of fault-zones A and B.  One section in
fault-zone A measures 10 feet long by 5 feet wide,
thé other section in the vicinity of the winze
and close to. fault~zone B extends east and west from
the winze, and measures 50 feet long by & feet wide;
the vertical extent of both sections is unknown.
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All surface workings have either sloughed or been destroyed dur-
ing mining operations. The underground workings consist of a vertical
shaft 300 feet deep, from which three levels have been driven and a
new one, Number 4, 111 feet below Number 3 level was started in June,
1940. These levels are numbered from the top down, namely Numbers 1
to 4 inclusive. 411 levels but Number 1 were examined by the writer.
Number 1, also known as the "Bedrock" level, is in bad ground and so
well lagged that a thorough examination was prevented. The plan of
the Numbers 2 and 5 levels, with accompanying geology, is given in
(Fig. 4).

The quality of the concentrates was high as is shown by the

following analysis made in 1939 by the Department of Mines and
Resources at Ottawa on 100 pounds of scheelite concentrates:

Percentage

Wos 78.51
Cal © 18,97
Po0g ‘ ‘ ' 0.005
8 ' .0.13
Mno 0.052
Feo0z 0.73
Al203 0.60
MgO 0.051
3i02 0.17
Sb}

As)

Sn) ‘ " none detected
Mo) ‘

Bi)

Pb)

Ti trace
Cu , 0.002
Loss on ignition ' , 0.30

This property was last examined by the writer in June, 1940.

Tn 1942 scheelite was found by the British
RAND ' Columbia Department of Wines in surface ex-
(CARIBOO THOMPSON) posures on the eastermost claims of the Rand
‘ . group, owned by Jos. Wendle, W. Thompson and
R. Calder of Barkerville. This is a gold property formerly known as
the Cariboo Thompson mine, on which several gold-bYearing gquartz
veins have been prospected by ground-sluiced trenches and adits. It
is understood that in 1938 the Cariboo Thompson shipped 4 tons of
gold ore containing 500 pounds of ftungstic oxide (WOz)} from a short
shoot on a gold vein in the old workings. The 1942 scheelite dis-
coveries to be described in the following report are about one-half
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mile .south-easterly from the underground worklngs Wthh comprised the
Garlboo Thompson mine. ~ :

The soheellte olalms are .on Penny (Copper) Creek on ‘the south-
westerly slope of Roundtop Mountain. - They are reached by following
. the Cariboo Hudsori mine road south-easterly from Barkerville.for 16.5
miles to the Penny (Copper) Creek bridge.

The showings are in the. banks of Penny Creek, at elevation near
4, 900.feet between 100 end 600 feet downstream from the Penny Creek
brldge

Overburden is deep and exten51ve, and outcrops are scarce ex» .
cept where the creek has expesed them, s¢ that any projected pros»
pecting away from the creek can only be done by deep irenches. The
slopes are moderately steep and heavily wooded with spruce, balsam
and dense underbrush. : :

The showings consist of lenticular quartz veins in a series of
silver-grey schists, graphitic schists and grey limestone. In
general the rocks strike north-westerly and dip steeply north-
eastward. The veins strike from north 1C degrees west to north R0
degrees east and dip steeply eastward, cutting the schist at small
angles. They are north-south diagonal veins, and constitutea common
group of ore-bearing veins in the Barkerville gold-belt. .iIn addi-
tion to scheelite, the gquartz veins contain moderate amounts of
tetrahedrlte and very small amounts of sphalerlte and galena

The flrst showing is approx1mately 100 feet downstream from
the Penny Creek bridge. Stripping and blasting have exposed two
scheelite-bearing quartz lenses. Silver-grey schist, striking
north 30 degrees west, and about vertical, encloses the lenses.
The upstream lens ranges from € to 60 inches in width over a length
of 14 feet. One wall strikes norith 20 degrees east and the other
north 37 degrees east, both walls dip.steeply south~eastward. The
vein filling consists of guartz, ankeritic carbonate, and small
amounts of galena and scheelite. The downstream lens, 7 feet dis-
tant, ranges from 12.to 15 dinches din width. . It strikes north 7
degrees east toward the upstream lens. At the creek it is 10 feet
from the upstream lens, but 10 feet farther north-easterly it is
only & feet from this lens so that the two lenses presumably join
a’'short distance north-easterly. The vein-filling consists of
quartz, -ankeritic carbonate, tetrshedrite and a moderate amount
of scheelite. A sample taken across 12 inches of this vein-matter
assayed: Tungstlc oxide (WOS), 3.8 per cent.

The second- show1ng outcrops in the south—east bank of Penny
{reek approximately 500 feet downstream from the first. Here an -
open~cut has been driven south-easterly for 6 feet tc a face 6 feetb
high. The cut exposes a compound guartz zone 4< inches wide which
consists of & lenses of guartz striking north 10 degrees west and
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dipping 65 degrees edstward. The hangingwall-lens is 1 foot wide and
the footwall-lens is 18 inches wide. They are separated by 14 inches
of badly crushed, graphitic schist. The hanging-wall is grey, tal-
cose "schist, strike north 50 degrees west and sbout vertical, but the
foot-wall is grey, massive limestoné. The mineralization in these
lenses consists of quartz, scheelite and small amounts of tetrahedrite,
galena and sphalerite. WMost of the scheelite in the. zone is in the
footwall-limestone immediately adjacent to the vein-wall. Here the
scheelite occurs as high-grade patches of mineral measuring up to 4
feet by 16 inches in surface area, but probably only a few inches in
thickness. Insufficient work has been done to determine the continu-
ity of these patches northerly along the strike of the zone. Smaller
amounts of scheelite occur as ribbons of dlscontlnuous grains in and
near the foot~wall of the footwal] 1ens : :

A gouge seam, 1 inch thick, lles in the hanglng-wall of the
hangingwall-lens. The gouge and the abundant crushed rock within
the zone indicate much post-mineral movement. The strike of the
schist and its position relative to the limestone suggest that the
west side of the zone has moved northerly

The fol]owing'samples were taken on the showing:

ﬁmﬁmﬂfkm& - ' - Tungstic Oxide

& feet from floor; 16 inches wide 0.2 per cent.
5 feét from floor: - 14 inches wide - Tr.

Footwall-limestone

"1 foot from floor; Across l4-inch patch of min- 12.6 per cent.
S - éralization, vertical; '

1 foot from floor; Across l4d-inch paﬁch of min- - 18.2 per cent.
" erglization, horizontal; '

Seven other small veing of quartz within a radius of 1,000 feet
of these showings wére examined in ultra-violet llght and seen to
contain small amounts of scheelite.

In particular, the area south-easterly and southerly from these
showings seems towarrant prospecting. However, abundant overburden
and the abqence of outcrops will necessitate much stripping.

‘The writer examined this property in July, 194R.
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During the summer of 1942, moderate amounts of
GCARIBOO HUDSON scheelite were discovered by the British Columbia
‘ Department of Wines on the Crown-granted claims
Cunningham No. 1 and Cutler No. 1, survey lot Nos. 5905 and 10596
respectively. These belong to a group of claims owned by the
Cariboo Hudson Gold Mines Litd., c/o Canadian Credit Wen's Trust
Ass'n. Ltd., 602 West Hastings St., Vancouver. .

_ The Cariboo Hudson mine lies south-east of Barkerville, and
is accessible by 18 miles of moderately good motor-road.

The schezlite showings on the Cunningham No. 1 and Cutler No. 1
are between elevations of 4,900 and 5,000 feet on the east and west
banks of Peter Gulceh Creek. They are approximately three-qguarters
of a mile westerly from the main underground workings of the Hudson
mine.

Negr the showings the hillside slopes up steeply from the
creek~baed at angles ranging from 30 to 35 degrees. The slopes are
heavily wooded and covered with overburden that ranges from 1 foot
to about 15 feet in depth.

The rocks are mainly quartz-sericite schist, silvery-grey
where unweathered and buff-coloured where weathered. Some of the
schist is 1imy. The schist ranges in strike from north 40 to
north 50 degrees west and in dip from 65 to 80 degrees north-
eastward. :

Scheelite occurs in surface outcrops thalt have been exposed
and cleazred by ground-sluicing and in a short adit below these
cutcrops. The present exposures disclose several mineralized
lenses which occur at several places along a mone that ranges
from & to R5 feet wide over a length of R10 feet. The present

workings show that the scheelite has a vertical extent of at least
R5 feet within this zone. .

The workings consist of a stripping approximately 60 square
feet in area and a short adit below this stripping (see Fig. 5).

A small stripping has béen made on a scheeliite-bearing lens
on the opposite side of the creek from the adit and 170 feet up-
stream.

In the main stripping the scheeliie occurs as scattered
patches of mineral in 5 quartz-ankerite lenses. These lenses
range from a few inches to 18 inches in width and from 2 to 15
feet in length. They are in part bedded with the schist and
in part constitute east-west diagonal lenses cutting the schist.
Overburden covers the extension of some of the lenses. The
lenses are separated across the width and along the length of
the zone by barren schist.
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SAMPLE] WIDTH,
No.  {INCHES
301 8
302 b
303 5
304 &
305 7
306 7
07 7
308 8
39 5
310 6
311 25
312 2
313 42
314 26
s | w®
LEQEND
Scheelite, diagrammatic, as seen
with u’Itra-violet Iam;; -
Quartz-ankerite lenses, all &on-
tafning scheelite - - -
Schist, in part my . - - -
. Qutline of stripping, comespond-
" ing to area ground-stuiced
Combined open-cut and stripping

) - -
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Fig. 5. Cariboo-Hudson. Tape and compassr swvey of
scheelite showings on Cunningham No. 1
and Cutler No., 1 claims.
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- The minerals in.the lénses include the followxng, listed in.
order of abundance: ankeritic carbonate, vein-gquartz, scheelite
and galena. Much of the quartsz is fine-grained and intimately
intergrown with both the ankerite and the scheelite. ‘The scheelite
areas.range from. 3 by 6 inches to walmui-size. The smaller areas
usually are intricately replaced By quartz. Galena occurs gs only
a few small grains and is rarely in contact with scheelite.

In the adlt the scheellte occurs as nodules which lie w1th1n
an 8-foot shear-zone in the schist (see Fig. 5). However, the
scheelite is confined to a 40-inch width in the hanging-wall of the
gone, and from l-inch to 4-inch. lenses of barren quartz lie in the
remalnlng width. .The scheelite. occurs ‘as nodules or lenses of the
pure mineral within the sheared schist and is not associated with
any other mineral. It is most abundant on the south-easterly wall .
of the crosscut, becomes less abundant across the back and is in only
small amounts on the: north~westerly ‘wall.  However, the shear-zone
continues north—westerly and the scheellte may also occur in thls
dlrectlon :

Scheelite also occurs in a small stripping on the east side of
the creek approximately 150 feet south-easterly from the main strip-
ping (see Fig. 5).  This small stripping exposes a scheelite-bearing
lens of guartz and carbonate 10 inches wide in a vertical face. Be-
cause of the overburden, rothing is known of the extent of this lens.
However, it lies along the south-easterly extension of the strike of
the mineralized lenses of the main strlpplng and probably belongs to
the same general zone . :

Pifteen channel samples, each l/2—1nch deep and 3 inches’ w1de,
were taken across the scHeelite-bearing lervises. ~The locatlons,
widths apd assay results of these samples are shown in (Fig. 5).
Solid circles indicate the dlstrlbutlon of the scheellte, as seen in
Cultra- Vlolet light . :

The nature of the dlstrlbutlon of the scheelite makes it im~
possible to determine the grade of ore accurately over any sizeable
area of cutcrop without taking innumerable samples *In order to ‘
determine an approximate figure for the grade of dre in the present
eXpos ures and the adit, the writer made calculatlons based on assays
of the 15 channel samples mentioned above. Thése assays were weighted
for width of lens; also for length of lens, assuming that each sample
would be taken for evefy 5 feet of lens~IEngth For the surface the
resulting "average"’ ‘assay is’ Tungstic oxide (WOg), 2.1 per cent over
a width of 7 inches: for an’ aggregate lens-— length of 45 feet. In the
adit thewelghtedayerage of samples taken on both walls and on the
back was Tungstic oxlde (WOa), 5 5 per cent over SO 1nches for 5
feet of length. :

Zt s suggested that the area north-westerly from the surface

shOW1ngs should be strlpped in order to determine the northawesterly
extent of the mineralized zone on the surface. - At the same time '
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drifting could be continued underground_northéwesterly zlong the
shear-zone which strikes diagonally into a steep hillside.

' The'general zone in which the scheelite-bearing lenses occur
is wide, well defined and well mineralized, so that contlnuity be-
yond the 210 feet already known might be expected

The writer examined this property at various times in Mity and
June, 1942. ,

‘ ' . Arthur Paxton and assoc1ates of Wells own a group
PAXTON of mineral claims on the Sriowshoe Plateau that
- " comprises the Pacific Nos. 1 to 3 inclusive, and
the Breakneck Nos. 1 to 3, inclusive; these were staked in 1937 and
-1939. : o ' ‘ :

The showings, at an elevation of 5,500 feet, are at the base of
north-westerly facing bluffs that comprise Breackneck Ridge, a ridge
on the west side of Aster Creek, a northerly—flow1ng tributary of the
Swift River. (See Cariboo Lake, sheet 95?51’ National Topographic
Series, Dept. of Mines, Otiawa.)

o Steep, rocky bluffs extend upwards from the show1ngs for ap-~
proximately 500 feet to the top of Breakneck Ridge. These bluffs
‘appear to form the head of a small cirque, the floor of which slopes
gently westerly from the workings downstream past the cabin.

The property may be reached from Wells by following a good motor-
road for approximately 23 miles to the Cariboo Hudson mine at an
elevation of approximately 5,500 feet, thence westerly by poor road
and trail over the Snowshoe Plateau, at elevations ranging from 5,500
to 6,000 feet for 7 miles to the showings.

The occurrence consists of scattered patches of scheelite in a
guartz vein that ranges from 5 to 8 inches in width. In addition to
the scheelite vein, three separate lenses of quartez, sparsely min-
eralized with sulphides, occur in the workings. They differ from
the scheelite vein in being deflnltely lenticular and discontinuous
within short distances.

. The rocks comprlse grey, fissile quartzite and a small amowunt
of graphitic fissile argillite. They belong to slightly metamorphosed
rocks of the Richfield formation as described by Lang (VII, 1938, pp.
5-9). In the vicinity of the Paxton property, the rocks form the,
gently-dipping, south-west limb of a north-westerly strikirg anti-
cline, the crest line of which lies approximately three-quarters of
a mile north-easterly from the property. {(Geol. Surv. Canada, Map
562 A). As far as the writer is aware, there are no granitic in-
trusions in the area.

_ The workings consist of one open-cut and one adit. Scheelite
was seen on}y in the adit and in dump-material from the adit.
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. The open-cut has been driven south 50 degrees east for 27 feet
to a 15-foot rock face. At a point approximately 10 feet from the
mouth, this open-cut intersects a quartz lens 18 inches wide that
strikes east and dips 70 degrees southward. The quartz contains a
small amount of galena and pyrite. The south-west corner of the
face exposes a larger lens that is approximately parallel to the
first one and 10 feet distant southerly across the dip. The main
part of the lens ranges from 18 inches to & feet in width, but in
one 4-foot section it splits into three 8-inch veins that continue
separately for a strike length of 4 feet and then coalesce again to
form one vein or lens. The mineralization in this quartz lens con-
sists of 6-inch clusters of sulphides, which contain abundant
pyrrhotite, a little pyrlte , Sphalerite, chalcopyrite and galena
Neither of these lenses contain scheelite.

Beginning at a point 20 feet north-easterly from the mouth of
the operi~cut, a barren guartz lens. outcrops for R5 feet in a north-
easterly direction. The lens is 8 feet thick, strikes north-easterly
and dips S0 degrees south-eastward. -

From a point 15 feet below the open-cut and 25 feet in a direc-
tion south 70 degrees west from its mouth, an adit has been driven
south 43 degrees east for 50 feet. Between points 25 feet and 40
fest, respectively, from the portal, the adit intersects the down-
ward and south-westerly extension of the large guartz lens that
outcrops R0 feet north-easterly from the mouth of the open-cut.
The two lenses that are exposed in the open-cut appear to be cut
off in their downward continuation by a fault, strike north 30 de-
grees east and dip 40 degrees south-eastward, in the hanging-wall
of the large lens, before they reach the level of the adit. The
adit cuts the fault at a point 40 feet from the portal.

The adit intersects a scheelite-bearing guartz vein at a
point 40 feet from the portal. This vein extends for a distance of
8 feet diagonally across the adit to the nodrth-egst corner of the
face. The vein is 6 inches wide, strikes north 73 degrees west and
dips 55 degrees south-westward. The vein-matter consists of abun-
dant quartz, a little galens and pyrite and scatiered clusters of
scheelite. Only a little scheelite was seen in the adit buit judging
from an examination of material on the dump this wmineral occurs in
occasional patches from 1/2~inch to 2 inches in diameter within the
quartz

The same vein outerops for a distance of approximately 6 feet
-at a point 25 feet above the adit but contained no.visible scheelite.

The north-westerly extension of the scheelite vein is terminated
by the fault at a point 8 feet north-west of the face in the hanging-
wall of the large guartz lens; the south-easterly céntinuation on the
surface is covered by drift, bul the exposure in the adit, which is

farther south-easterly along the strike, indicates that the vein con-
tinues in this direction.
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This property was examined by the writer in July, 1940.

_ Scheelite has been recently discovered by Ed.
TAYLOR Taylor, Wells P. O. on what Wr. Taylor referred
‘ o to as the Gold Coin mineral claim on the Snow-

shoe’ Plateau. The discovery was made at a point about 500 feet
above the underground workings on the Hebson group, also owned by
Mr. Taylor

The property5 at an elevation of 6,000 feet, is towards the
south-westerly rim of the Snowshoe Plateau at the head of the west
branch of Little Snowshoe Creek. The Snowshoe Plateau, of an
average elevation of 6,000 feet, lies between Barkerville and the
settlement of Keithley Creek. The following streams rise in this
Plateau: Keithley Creek, Swift River, Antler and Cunningham
Creeks and the Swamp (Cariboo)} River. Yanks Peak, at an elevation
of 6,242 feet, is the highest mountain on the Plateau (see Cariboo
Lake, sheet 94 A/14, National Topographic Series, Dept. of Mines,
Ottawa). -

The property may be reached either from Walls or Keithley
Creek P. O.; the route from Wells is reported to be thée better of
the two, and was followed by the writer. From Wells the rouie is by
a good motor-road for approximately 23 miles to the Cariboo-Hudson,
elevation approximately 5,500 feet, thence by a poor road for 1 1/2
miles and lastly by a good trail for 4 1/2 miles westerly to the
workings.

The showings are in surface workings on the open, grassy top
of the Plateau, at a point where the ground slopes gradually down
over a distance of several hundred feet to the steeper slopes that -
form the south-westerly side of the Plateau. Rock outcrops are
very scarce. '

The tungsten occurs in a lenticwlar guaritz-scheelite vein,
strike north 60 degrees west and dip 75 degrees south-westward,
that ranges in width from l-inch to 4 inches and is exposed for
approximately 18 feet before disappearing into sheared rock. The
vein-shear cuts fissile quartzites and sericite schists that strike
in general north 15 degrees west and dip 50 degrees south-westward:
these rocks comprise part of the Richfield formation. 1In the
vicinity of the wvein-shear the rocks have been impregnated by small
amounts of pyrite and galena.

© Structurally the rocks in the v1c1n1ty ¢f the Gold Coin form the
south—west 1limb of & north-westerly striking anticlinal fold, the
crest~line of which lies about three-quarters of a mile north-easterly
from the property (Lang, Geol. Surv. Canada, 1938, p. 16, and Map
S BBR-A).

' The workings consist of two trenches and in one of them a shafb.
Elsewliere two pits have been dug.
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Number 1 trench extends north-westerly for 38 feet. It is 6
to 7 feet wide, 1 to & feet deep and towards the middle a shaft
6 feet in diameter and 6 feet deep is sunk.

Number 2 trenCh, in’ direction transverse to that of Number
1, lies north-westerly from it. The north-east end of Number 2
trench, extending for 35 feet in a south-westerly direction, is 1%
feet north from the north-west end of Number 1. It is 4, feetiwide,
6 feet deep at its north-east end and 1 foot deep at its south-.
west end.

Scheelite was seen only in Number 1 trench.

The vein is a quartz-filied shear that cuts fissile guartzites
and sericite schists. Its best exposure is in the north-west face
of the shaft in Number. 1 working, where the vein is slightly len-
ticular, ranging from 3 to 4 inches in width and is bordered by 1/8
inch of sheared rock. The vein-matter consists of large, poorly-
defined crystals of guartz arranged perpendicularly to the walls of
the vein and enclosing patches and crystals of scheelite, its oxida-
tion product tungstite (Plate II-B) and stolzite. 4 small amount of
galena occurs as widely-scatiered grains in the adjacent sediments.
The amount of scheelite is quite variable, ranging in places from a
fraction of a per cent to about 50 per cent of the vein-matter. A
representative 30-pound sample taken along the full 4-inch width
of the wvein and over a 4-foot length in the north-west face of the
shaft assayed;. Tungstic oxide (WOz), 26.2 per cent. ‘

The scheelite vein extends south-easterly for 18 feet from the
north-west side of the shaft. The writer did not see any scheelite
ir ‘the last 12 feet of the vein but it is reported to have been
found when digging the itrench. In a norih-westerly direction the
vein narrows to & barren shear within a few inches of the side of
the shaft, and as such, disappears under the debris that covers
the floor of the trench dug along the projected extension of the
vein. No. & trench cuis across the projected strike of the wein
at a point 30 feet north~westerly from the shaft but does not ex-
post. any veln—matter or Well defined vein- Shear

The vein appears to cut three earlier bedded quartz veins,
barren of scheelite. One of thé bedded veins exiends along a
bedding plane in the sediments for a distance of 3 feet northerly
from the scheelite vein. The other iwo bedded veins extend south-
westerly from the.scheelite vein for 1 foot along bedding planes of
the sediments. These bedded veins appear to have beern fed by the
fissure now occupied by the scheelite vein. The formstion of these
bedded veins would therefore have antedated the deposntlon cf the
scheellte in the main vein.

A shallcw plt‘has been dug.in the banks of a small southwesterly-
flowing creek at a point approximately 570 feet north-westerly
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from Number 1 pit. This working exposés a small amount of galena
‘which occurs as (1) grains in bedded quartz lenses 1 inch thick
and 1 foot to R feet in length, and (2) as grains disseminated
in fissile guartzite adjacent to the quartz lenses. A low per-
centage of pyrite and sphalerite is associated with the galena.

Fourteen feet upstream from the last pit, another working
6 feet in diameter and 5 feet deep exposes a R-foot length of a
quartz lens 1 foot thick that contains pyrite, marcasite, galena
and sphalerite.

The rocks in these two pits are nearly flat-lying, fissile
guartzites that appear to strike in z general north-westerly
direction and dip 10 degrees .south-westward.

Since the property was examined by the writer in July, 1940,
% new pits have been sunk 10 feet and 8 feet on the main tungsten
showings and 1t is understood an adit was started late in the
season -of 1942 to get under these showings. However, the work has
so far failed to disclose additicnal ore.

. It is understood that the work in 1942 was done by the Cariboo
Scheellte -Syndicate, with offices at 422 Metropolitan Bu11d1ng,
Vancouver, B. C.

Small amounts of scheelite were.found in 1942 by
LIMESTONE POINT Otto Baer of Likely, in the limestone bluffs of

Limestone Point on the North Arm of Quesnel Lake.
This point is about 40 miles by water north-easterly from Likely.
Scheelite was found in large boulders of talus below the bluffs and
at a few places in the bluffs. It occurs as small grains in patches
of criss-crossing quartz veinlets that cut grey unaltered limestone.
The scheelite is small in amount and widely scattered in the limestone
without.any definite structural control. However, the occurrence is
of importance inasmuch as it shows that scheelite is found on the
projected extension of the scheelite belt south-easterly from the
scheelite showings on the Cariboo-Hudson. It may therefore be
profitable to prospect for scheelite north-westerly from Limestone
- Point in the general direction of the Cariboo-Hudson mine.

BRIDGE RIVER AREA

This is a gold-mining area in the upper partrof the Bridge
River valley, approx1mately 112 miles in an air-line northerly from
Vancouver. :

Scheelite is found in many of the gold-quartz veins in the
area. At one gold mine, the Rralorne, a moderately large-sized
shoot of scheelite ore has been mined. 3Small amounts of scheelite
-have been found in the Pioneer, B. R. ¥. and Bristol mines in the
area. Scheelite is found as the main constituent of veins on the
Tungsten Queen- and Tungsten King mines. Shipments of tungsten ore
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and ore concentrates have been made from the Bralorne, Tungsten Queen,
and Tungsten King mines.

This property was formerly known as the Phillips?
TUNGSTEN QUEEN Tungsten properiy and was described under that

name in the 1940 edition of this bulletin. Since
the publication of the early edition of Bulletin No. 10, 3 adits had
been driven, 171 fest, 54 feet and 23 feet respectively and an
underhand stope and several hundred feet of trenches and open-cuts
have been dug. About 41 tons of cobbed high-grade ore and 20 tons
of low-grade ore have been mined. The Consolidated Mining and
Smelting Company had a lease on the property from Septembsr 18541
until September 1942. At the present time mining operations are
being carried out under the direction of the owner, Ed. Phillips.

The following describes the property as it was when first
examined by the writer in September, 1939.

Scheelite was discovered in the summer of 1939 in Tyaughton
Creek Valley, in the Bridge River Ar2a on ground owned by Edwin
Phillips of Mintoe City and staked originally for cinnabar. The -
property comprises the mineral claims Cinnabar Nos. 1 to 4, staked
in July, 1938, Tyax Nos. 11 and 12, staked in October, 1936, and
the Sandy Nos. & to 8 inclusive, variously siaked September, 1936,
August,; 1937 and April 1938.

The property, is on the east side of Tyaughton Creek at a
point which is 2 miles by road northerly or up-stream from its
confluence with Noaxe Creck, a westerly-flowing tributary of
Tyaughton Creek (see Map 546A, Tyaughton Lake, Department of Mines
and Resources, Ottawa, 1940). The exact position of the scheelite
outcrop is described by referring its position to that of a cabin
owned by Mr. Phillips. This cabin is on the east side of and ad-
jacent to the road at a point which is 2.4 miles by road northerly
up Tyauvghton Creek from its junection with Noaxe Creek (see above
Map 546 A). The scheelite occurs 65 feet above the road on the south
side of a dry rock-gulch that crosses the road 1,175 feet southerly
from the cabin. ' :

The scheelite showing is on an open hillside that slopes south-
westerly with an approximate slope-angle of 30 degrees to the bottom
of Tyaughton Creek. The ground is open, grassy, and in part, talus-
covered and except for a few serpentine bluffs, is covered by an wn-
known depth of overburden.

The property may be reached conveniently by motor-road from
Minto City by following the Tyaughton Lake road up the creek for
approximately 14.3 miles from Minto City. Minto City is in the
Bridge River Valley approximately 29 miles by good motor-road from
Bridge River, a station on the Pacific Great Eastern Railway 105
miles north of Squamish. Squamish is the tidewater terminus of the
railway approximately 50 miles up Howe Sound from Vancouver, and is

- 101 -



Phillips cabin

e To Tyaughtc;n Cr.

LEGEND

Feldspar porphyry
Sandstone and shale
. Serpentine
Greenstone

Ribbon chert

Fault on suface
General outline of area of outcrops ~ ..oeeeae.
Definite geclogic boundary _—
Assumed geologic boundary _————
Open =cut 5
Stripping ' B et

Scaie we o o 120 200 Feet -

F:.g 6. Pungsten Queen. Plan showing surface workings
and local geology as of September, 1939.
Tape and compass survey.
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served from Vancouver by regular boat service of the Union Steamship
Company.

Geology. The distribution of rock types in the immediate
vieinity is shown in (Fig. 6). In the following paragraphs the
geology will be referred to the scheelite outcrop, as a reference
point. A large irregular area of carbonatized serpentine, in which
the scheelite veins occur, intrudes both ribbon chert and volcanics
but is, in turn, intruded by many dykes and irregular masses of
feldspar porphyry. The serpentine, forming the host-rock for the
scheelits veins, extends as an irregular area for 200 feet north-
westerly and south-easterly, 100 feet south-westerly, and 30 feet
north-easterly from the schselite outcrop. The serpentine has been
extensively carbonatized and consists almost exclusively of ankeritic
- carbonate with small amounts of mariposite, residwal antigorite and chromite.

The ribbon chert, in contact with serpentine, outcrops ap-
proximately 200 feet south-easterly from the scheelite. The chert,
strike easterly and dip vertical, consists of slightly crenulated
ribbons of dark grey to black chert that range from 1 tc 3 1nches
in width.

Volecanic rocks, or greenstone, consisting of flow rocks and
voleanic breccia, begin to outcrop 400 feet easterly from the
scheelite and extend for an unknown distance eastward. The flow-
rocks consist of massive, fine-grained andesitic lava with an
amygdaloidal phase. The volcanic breccia consists of poorly defined
angular fragments of andesitic material similar to that of the flow
rocks, and set in an altered groundmass of the same material.

Feldspar porphyry, the youngest rock on the property, occurs
as dykes that range from 500 to 100 feet in width, and as an
irregular stock-like area with an exposed diameter of 300 feet.

It is a medium-grained, porphyritic rock that contains closely-
packed feldspar phenocrysts, averaging 1/8-inch in meximm dimen-
gion, set in a brown weathering altered matrix consisting mostly
of carbonate. WNo guartz was seen in any of the specimens examined.

Veins.

The scheelite outcrop consists of two small parallel veins, one
of which is predominantly stibnite and the other predominantly
scheelite. These veins are 2 feet apart and_range from 1 inch to 3
inches in width. They strike north~westerly in' conformity with the
contact between the ‘serpentine and feldspar porphyry but 11e 30 feet
south—westerly'from'the contact :

Over the short distance exposed' the veins maintain a uniform
strike and dip, and a fairly uniform‘width. They frequently split
and -smaller veins branch sharply from the main vein, and extend for
€ or % feet into the wall-rock and die out or may turn, following
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other branch-fractures that lead back into the main vein. Shearing
along the vein walls and branch-fractires appears to have been ab-.
sent for there are no slickensides and the veins are frozen to the
wall-rock. This branching type of fracture is suggestive of fractur-
ing under a light load, presumably near the surface.

The veins show marked crustification or banding by deposition.
Crustification is particwlarliy well shown in the stibnite-scheelite’
vein where scheelite is followed inwards from both walls of the
vain by finely crystalline chalcedonic guartz, then by coarsely
crystalline comb-guartz, and finally by a central band of stibnite.

A definite comb-structure is shown both by the coarsely
¢rystalline guartz and by the scheelite. This structure is ex-
- pressed in the development of pyramidal crystals that have grown
normal to the walls of temporary openings w1th1n the veln

Mlneralogz The'veln—mlnerals 1nclude, llsted in order of
abundarice: - scheelite, stibnite, gquarts and carbonate. These
minerals are distributed between the scheelite vein and the stibniteé-
scheelite vein. The scheelite vein (Plate III-A} ranging from 1 to
3 inches wide, consists predominantly of scheelite and carbonate with
some gquartz and isolated crystals of stibnite. In sections of the .
vein, sometimes as much as & feet in length, scheelite amounts to
75 per cent of the vein-matter (equivalent to assays of 60.7 per
cent WOg). In other sections there is less scheelite and in places
it is completely replaced by carbonate. -The stibnite-scheelite
vein, ranging from 1 inch to 3 inches wide, consists predominantly
of stibnite with varying amounts of scheelite, carbonate and quartsz.
Scheelite is more abundant in the stibnite vein than stibnite in the
scheelite vein; in one place the scheelite amounis to 3%8.5 pﬁr cent.
(equlvalent to 31 1 per cent WOz) of the vein-matter.

A‘partlal‘ana1y81s of as pure a sample of scheelite as could
be obtained by panning and by separation with methylene iodide,
gave the following results:

WOy ‘ 79.7 per cent
Cal . 19.% per cent
MOz ; -trace

- At the time of the writer’'s examination, the only development
work on the scheelite veins consisted of a stripping measuring 4
feet wide by 14 feet along the strike.. At a point 450 feet in a .
direction south 65 degrees easit from the scheelite stripping, a
small open-cut has been driven northerly for 20 feet on an outcrop
of greenstone containing very sparsely disseminated grains of.
cimmabar. :
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‘This property is about 1 mile northerly along the
TUNGSTEN KING road from the Tungsten Queen. It comprises the

mineral claims Tungsten King Nos. 1 to 5 inclusive,
the June Nos. 1 to 3 inclusive, Mercury No. 14, Silvertip No. 3, and
Tungsten Nos. 5 to 12, owned by Egil H. Lorntzsen of Minto, and
Gunnar Lundborg of Gold Bridge, B. C.  The Tungsten King and June
claims were staked in June 1842 but the other claims are re- stakings
of cinnabar snowmngs on ground originally staked by Lorntzser in.
1936.

i

" The claims are on the east side of Tyaughton Creek, between
elevations of 3600 and 6000 feet. The topography is much the same
as that of the Tungsten Queen. '

The workings are on the north bank of a small creek, locally
known as Mercury Cresk, which flows south-westerly inte Tyaughton
Creek. They are reported® to consist of open-cuts and 2 short adits,
R5 and 50 feet long respectively. They are about 900 feet by
skidroad from the main Tyaughton Creek road.

The rocks found on the property are somewhat similar to those
found on the adjacent Tungsten Queen. However, the schselite vein
is reported to be in limestone and not in carbonatized serpentine
as on the Tungsten Queen. It is understood that scheelite occurs
with dolomite and stibnite in a fracture zone 6 feet wide.

The owners have mined severzl tons of medium grade ore from
the surface workings and shipped it to the Bralorne mine for con-
centration. They have sorted out about a ton of high-grade which
was included in a shipment of ore sent to Ottawa from the Tungsten
Queen.

Scheelite is found at this geld mine on Cadwallader Creek.
BRALORNE The property is owned by'Bralorne Mines Limited (N. P. L),
Bralorne, B. C.

4 short shoot of tungsten ore-was found in 551 Drift East. Part
of this shoot has been mined and concentrated in a smgll plant
recently built at the mine by the company.

Small amounts of scheelite have been found in the
PIONEER ~ gold-guartz veins on this property. The mine is 2
© miles from Bralorne. It is owned by Pioneer {Jold
Mines of B. C. Ltd .y Pionéer P. 0. ‘

'Scheellte 1s found ih small quantities in the
B. R. X. California: vein on this property. The mineral occurs
a3 narrow Strlngers and widely scattered grains. The
property is near Gold Brlggc and is owned by the B. R. X. Consolidated
Mines Ltd., Gold Brldge

W+

Egil H. Lorntzsen, personal communication.
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. A small shoot of gold-scheelite ore has been discovered
BRISTOL®  at this property on Tommy Creek. Thé property is
reached by 3 1/2 miles of branch road which leaves the
main Brldge River highway about 12 miles easterly from Minto mine.
The owners, the Bristol Mines Ltd ., are represented by J. C. Adam,
572 Howe Street Vancouver, B C.

The underground workings, consisting of 3 adits, in January 1942,
explore a shear-zone, ranging in width from 15 inches to 20 feet,
which cuts cherty quartzite and argillite. It has been exposed under-
ground for & length of 600 feet. The shear-zone consists of frac-
tured quartzite, numerous calcite velnlets, a lesser number of guartz
veinlets, and gouge seams. '

- In general the shear is very eparsely mineralized with pyrite,
arsenopyrite and widely disseminated grains of scheelite.

Moderate amounts of scheellte have so far been found only in the
intermediate level. This level consists of a cross—cut driven south-
easterly for 250 feet and a drift driven 50 feet south-westerly and
90 feet north-easterly from the cross-cut. Where the main cross-cut -
joins the drift, scheelite is found over a width of 30 inches in the
footwall-side of the main shear-zZone. A sample taken across this
width assayed: Tungstic oxide (W0g), 0.6 per cent; gold, 0.41 oz.
per toni silver, nil. At 43 feet north-easterly from the cross-
cut, scheelite is found as scattered grains over a width of 15 inches,
in gquartz stringers in the footwall-rock next to the shear. A sample
taken across this width assayed: Tungstic oxide (WOz), 6.5 per cent;
gold, 0.26 oz. per ton; silver 0:1 oz. per ton. Between 48 feet and
57 feet north-easterly from the cross-cut, scheelite is found in as-
socigation with higher than average amounts of gold, across the full
‘shear-width of 7 feet. A winze has been sunk for 25 feet on this
ore-shoot. A 50-pound sample from a pile of stored muck taken from
the winze assayed: Tungstic oxide (WO5), 0.16 per cent; gold, 1.40
oz. per ton; silver, 0.6 oz. per ton

- At the time of the examinatbion, January 1942, the owners were
raising from the lower level to connect with the winze.

SQUAMISH ARWA

7 : Small amounts of Scheellte have been reported*“
ASHLOO from this gold property on Ashloo Creek, 28 miles
by road and trail northerly from Squamish, at the
head of Howe sound. This mind is owned by Ashloo Gold Mines Ltd.,
with offices at 602 Hastings Street Wast, Vancouver, B. C.

C® ' : B : - :
Report on Bristol Mine by R. J. Maconachie, formerly with the British
Columbia Department of Mines. _

Y
4. V. Smitheringale, personal communication.
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MERRITT AREA
‘Scheeliﬁe is-réporﬁed from showings on Swakum
SWAKUM MCUNTAIN Mountain, 12 miles by truck road ncrtherly from
Nicela. . ,

CONSOiiDATED NICOLA GOLDFIELDS LTD.¥

References .

1. Réporﬁs of ﬁhq British Columbia Minister of Mines.

2. Dawson, G. M., Report on the Area of the Kamloops
Sheet. Geol. Swv. Canada, Ann. Rept. Vol. VII,
1899, pp. 333-33563B,

This property was fully described by Hedley (1,1936) and the
reader is referred to that report for a complete deScription of the
property.. Since the date of that report a considerable amount of
~work has been done opening up the Enterprise vein on the 320, 550,
€75, 800 and 900 levels, and the King William vein has been opened
up on the 550, 675, and 900 levels.

In 1941, W. E. Cockfield of the Geological Survey investigated
the scheelite occurrences at the property and the following account
is a summary of his unpublished report.

"The property consists of upwards of R1l0 claims and
fracticns having an area in excess of 5,500 acres and is
a consolidation of a number of groups of claims. It is
situated about midway between Merritt and Kamloops.

"The rocks in the general vicinity of the property
consist of fine-grained lavas together with tuffs and
brececias and narrow bands of sediments which have
yielded upper Triassic fossils. To ithe southeast and
to the north-east these are underlain by upper Palaeozoic
sediments. Iarge bodies of granitic rocks, chiefly quartz
diorite, invade both groups three miles to the west and
about eight miles to the north-east. The entire assem-
blage is overlain by Tertiary volcarnics. At the mine
itself, only Triassic- volcanic rocks and basalitic
dykes younger than the veins and probably related to the -
Tertiary. volcanics, appear. The Triassic volcanics are
for the most part massive but ocecasional attitudes on
the bands of tuff indicate that the major structure is
a syncline with the axis trending slightly west of north
It is probable that local folding occurs.

Report by W. E. Cockfleld of the Geological Survey of Canada
and publlshed'W1th the permission of the Director.
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"The mineral deposits consist of veins following frac-
ture zones that trend generally north to northwest and
dip easterly at angles of 50 to 80 degrees. Individual
veins vary in widih from mere fractures to 9 feet and
some of them have been traced continuocusly for distances
~of nearly 1500 feet. They are filled with quaritz and
minor amounts of calcite and carry pyrite, galena,
sphalerite, tetrahedrite, chalcopyrite, bornite, and
small amounts of arsenopyrite, pyrrhotite, and free gold.®
Scheelite is present in small grains and short narrow
bands and in some places forms aggregates of nearly pure
mineral up te 5 inches in diameter. The scheelite con-
tent of the veins is generally low but small concentra-.
tions in which scheelite occurs plentifully have bheen
found. Gold and silver values occur in shoots, with
low grade or narrow unminable parts of the veins between,
gnd the shoots themselves vary greatly in size and con-
tained values. The present report is, however, concerned
only with the tungsten content. There is no evidence to
show that scheelite is present in greater guantities in
the richer parts of the veins, and, as much of the gold
ore developed by the workings has been mined out, there
is probably insufficient evidence to justify any con-
clusion in this regard.

"During the examination, the veins were cleaned off
at reasonably regular intervals, having regard to the
positions of stopes, chutes, and timbering, and examined
in ultra-violet light. As many intermediate points as
possible were also examined. In the. iritial work, a
number of samples were taken where groups of positive -
readings indicated possible ore shoots. Assays, there-
fore, with the exceptions to be noted below, were taken
only at points where fluorescence indicated the presence
of scheelite and, in computing average values of the
veins, the many negative readings with the lamp have to
be considered. The early work on the Joshua vein gave’
such low results that in subsequent work only the bet#
ter sh0W1ngs were sampled.

”Prellmlnary 1nvest1gat1on appeared to 1ndlcate that
scheelite was probably more prevalent in the Joshua,
King William, and Jermy Long veins than in thé other
veins of the property and attention was later devoted
1arge1y to- them. :

The . main worklng of the prOperty is the 320 adit level
-driven to intersect in turn the Enterprise, Tubal Cain

*  The presence of arsenopyrite, pyrrhotite, and free gold was
determined in microscopic studies of the ore at the Univer-
sity of British Columbia.

- 108 -



and Joshua veins. A shaft has been surk, from the point
where-this adit intersects the Enterprise vein, to the
900 -level, and workings have been driven on the 320, 440,
550, 875, 800G, and 900 foot levels. The King William
vein, which branches from the Enterprise, has workings
on all these levels except the 800. The workings cof the
Enterprise vein above the 320 level, from which the de-
veloped ore is largely stoped out, were not examined.

For a description of these the reader is referred to
Hedley (1, 1956) :

"The Joshua vein is developed by a shaft to a depth
of 755 feet on-the dip.. Drifts have been run at the
100, 200, 300, 400, 550, and 750 foot levels. The 30
adit level of the Enterprise mine was continued to cross-
cut this vein, and drifts run north and south of the adit.
The north drift was continued to the shaft which was en~
countered just above the 400-foot level. For ceonvenience
in this report, it will be referred to as the 320 level.
The shaft is filled with water to within a few feet of
this level.

"On the dump at the Joshuwa shaft, some specimens with
high grade scheelite minerzlization were found. Alithough
much of the gquartz here carries no scheelite, some of
it carries small grains and masses and a number of speci-
mens with dark brown masses of scheelite ranging up to 4
or 5 inches in diameter were seen. No statement can be
made of the percentage of quartz carrying scheelite, and
because of the difficulty of securing average sample
of the dump, no. samples were taken for assay.

1The 100 level has been drifted out for approximately
115 feet south and 130 feet north of the shaft. The vein
has been stoped oubl over a length of 60 feet -south of
the shaft and a stope from below has taken out part of
the floor of the level. No scheelite was found en this
level.

"The 200 level is blocked north of the shaft. It has
been driven 160 feet south of the shaft and the vein has
been stoped out above the level for roughly half of iits
length. Scheelite was observed at only one p01nt ‘but
no samples were taken.

The 300 1evel is a drift for 140 feet north and 340
feet south of the shaft, with 8 stope above the southern
drift for nearly half its length. A short stope from be-
low comes up to the level. In the north drift, grains
of scheelite were observed at three places and in the
south drift at six places. Two samples cut at what were
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considered the besi showings inithe south drift assayed
0.02 per cent and a trace of WOy respectively.

"in the drift on the 320 level, between the cross-cut
adit and the shaft, a number of positive readings with
the lamp indicated the possibility of an ore shoot,.320
feet long. Sixteen samples were cut.at points where
fluorescence was shown. Of these, 1R assayed ' nil; -one
assayed 0.0l per cent; one assayed 0.04 per cent; and -~
one assagyed 0.08 per cent WOz. A check sample on the
last assayed 0.07 per cent WO3. Taken in conjunction
with a number of negative readings with the lamp,.the
writer's samplies indicate an average content ot WOz "§f
0.01 per cent over a width of 70.3 inches.

"In the seuth drift.(SQO‘le%el), scheelite was observed
at & few pluces wuv was not sampled as it obviously was
not present in greater quantities than in the north drift.

"No mineralization comparable to the heavy scheelite
masses that occur on the dump were seen, and it is con-
cluded that these came from parts of the mine that the
writer was unable to inspect. :

Tubal Cain Vein

"Only a few grains of scheelite were found in the Tubal
Cain vein, which liss between .the Joshua and the Eniterprise
veins. No samples were taken. The upper workings on the |
vein were not visited but examination by the mine officers
revegled little scheelite. :

Bntervrise Vein

The Enterprise vein has been ene of the most prodﬁctive
of the property and a-considerable part of it has been
stoped out in the upper levels.

"Ar examination of the Enterprise vein indicated, on
the whole, little scheelite. One small concentration on
the 320 level, 88 feet south of the -intersection with the
King William vein, was sampled by Hedley.®™ This assayed
0.16 per cent WOz across -4 inches. Elsewhere the vein
carries grains and small wmasses of scheelite but in quan-
tities that were judged to be considerably less than in
some of the concentrations sampled on the King William
vein. These showings consequently were nobt sampled.

Hedléy, M. S., British Columbia Department of Mines,
Personal Communication.
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King William Vein

"Phe King William vein branches from the Enterprise
vein south of the point.where the latter is intersected
by the adit. Drifts have been run on the 320, 440, 550,
675, and 800 levels. In addition, a winze has been
carried down from the 875 level to the 800"and a little
drifting done, but these workings are inaccessible.

"At the surface, a shaft has been sunk on the King
William vein to a depth of 170 feet, with levels at 40
and 170 feet. . These workings are inaccessible. Open-
cuts on the No Surrender claim, about 800 feet to the
north, apparently trace the same vein where it under-
lies heavy drift cover. There is a gap of some hundreds
of feet between these and the scuthermost exposures in
the underground workirigs on -this vein at the Enterprise
mine.

"At the King William shaft some of the quartz in the
dump showed grains of scheelite. Cwing to the diffi-
culty in securing a representative sample, no samples
were taken. In an open cut at the shaft, scheelite
appears in a shell of quartz adhering to the country
rock, but as the veln has been mined out no samples
were taken.. The cuts on the No Surrender claim showed
only a few grains of scheelite.

"Tn the underground workings of the Enterprise mine,
the King William vein has been drifted out for distances
up to 900 feet southerly from its point of intersecticn
with the Enterprise vein on the various levels except
the 800.

"On the 3R0 level scheelite occurred in a short
stretch about 180 feet southerly from the intersection
with the Enterprise vein. This stretch is agbout 10
feet long and is well mineralized with grains and masses
of scheelite. Two samples across widths of 36 inches
and R4 inches assayed 0.52 per cent and 0.29 per cent of
W03 respectively. Both channels cut fair-sized masses
of scheelite and undoubtedly represent the bhest material
present. The vein on either side of this short streich
contained little scheelite. .Scheelite was observed at
roughly half the stations examined on this level, but .,
_ at none of these was it deemed to be present in quan-
tities sufficient to warrant sampling, having regard to
the results obtained elsewhere.

"A raise between the 550 level and.the 440, about 120

feet from the face of the 550 level, encountered masses
of scheelite about the size of a man's fist. Fluorescent
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material appeared prevalent in the raise and on the 440
level immediately above. As the occurrence appeared to
indicate an ore shoot, & number of samples were cub. As
work ‘was in progress in the raise, these samples were
cut more or less at random and not necessarily at points
of maximum fluorescence. The samples on the 440 level
above were, however, cubt at what were considered the
best showings. Of five samples in the raise, one .
assayed 0.02 per cent and one assayed 0.03 per cent WO3;
the other three assayed nil. These samples were located
18, 26, 33, 39 and 55 feet above the manhole. Of the
four samples grouped about the top of the raise on the .
440 level, taken where fluorescence was al a maximum,.
one assayed 0.15-per cent WOz and the other three .
assayed nil. The King William vein has been drifted-
“out for 630 feet beyond the point encountered in a cross-
cut from the enterprise vein on-the 440 level, and for.
900 feet southerly from its intersection with ~the Hnter-
prise vein on the 550 level. WNo concentrations of tung-
sten similar to those found in the raise were observed
elsewhere on these levels. :

, "On the 675 level, the King William vein has been
drifted out for 780 feet from its intersection with
the Enterprise vein. For part of this distance it is
disturbed by one of the basaltic dykes referred to. &
wide part of the vein begins 330 feet from the inter-
section and continues for 240 feet. Here the vein attains
a maximum width of 9 feet. A winze has been sunk to the
800 level in this section but is now inaccessible: The
whole vein could not be examined in this section be- ‘
cause of timbering but groupings of positive readings
with the lamp indicated twe sections which might be
considered ore shoots. From one section which is ap-
proximately 75 feet long, 4 samples were taken; these
assayed 0.04 per cent, nil, 0.0R per cent, and nil of WOz.
From the other section which is about 45 feet long, two
samples were taken. These both assayed 0.02 per cent WO
In each caseé the average is 0.02 per cent, in one across
27 inches and in the other across 24 inches. In both
cases only part of the vein was sampled; the remalnder
appeared to carry less scheellte :

"Some drifting has been done .on a velin which has been
tentatively correlated with the King William on the 900
devel. In part the vein as exposed was liitle more than
a fracture; the remeinder of the vein showed fluorescence
in places, but no samples were taken as.the quantiiy of
scheelile was Judged no greater than at localities sampled
elsewhere. A cross vein between this and the Enterprise
vein has an indieated length of 200 feet but only about
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90 feet of this is actually drifted out. . At a point
roughly 30 feet from the intersection of this with the
King William vein a short shoot of high grade scheelite
appeared in the breast of the drift and was cut down
slightly below the level of the floor. In the back and
or: either side, disseminated scheelite appeared in the
"vein, and fluorescent material appeared-in the drift at
intervals in either direction. The high-grade itself
appeared limited to 8 or 10 feet in length. Two samples
were cut of the vein immediately adjacent to it at points
where the fluorescence was marked. A% one of these some
grains of scheelite could be detected with the naked eye.
One of these assayed 0.0l per cent WOz across 12 inches;
the other assayed nil. A sample across 6 inches of
highly fluorescent material near the southwest face
(December, 1941) also assayed nil.

Jenny long Mine

"The Jenny Long mine is situated some 13,000 feet south-
east of the Enterprise mine. So far as is known the last
work on the property was done in 1936 and the plant and
machinery were partly dismantled. The mine is now in-
accessible. '

"Examination of the dump showed that some of the quarts
carried scheelite. Narrow bands of fluorescent material
gppear- in the guariz although the scheelite which appears
to be greyish white is not readily visible. The fines
on the dump carry many fluorescent chips and particles.

A grab sample by the writer of the fines only, taken at
points where these showed fluorescence, assayed 0.06 per
cent W0z. Hedley® also took several samples from the dump.
A sample of whelly fluorescent chips assayed 3.5 per cent
W0z . A selected sample of partly fluorescent material
assayed:0.06 per cent W0z. Four other grab samples firom
different parts of the dump each assayed nil although
fluorescent chips and particles were common. Thesé results
should not be constirued as a sampling of the dwmp.

Johannesburg Mine

"The main showing is at a shaft on the Azela claim
about 16,000 feet southeast of the Enterprise camp. This
shaft which is 78 feet deep is filled with water to within
20 feet of the collar. The occurrence apparently consists
of a shatter zone 6 to 8 feet wide with very little quarts
near the collar of the shaft: judging from the dump, veins

* Hedley, M. S., British Columbia Department of Wines,
Perscnal Communication. ‘
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of guartz were encountered in the zone below. The quartz
carries grains and narrow bands of scheelite and the lat-
ter mineral also occurs with narrow 'seams of guartz in
the country rock. No samples were taken for assay.

"A number of other cuts exposing veins and bunches of
quartz north-east of this shaft were not examined under
- ultra-violet 1:Lght

"A shaft known as the Johammesburg shaft, about 3000
feet north-east of the Azela shaft, is reported to be R12
feet deep, and is filled with water %o within .80 feet of
the collar. The upper part of the shaft is tightly lagged
Only a small amount of quartz appears on the dump, which
was not examined under ultra-violet light.

Emulator

"The Emulator workings are situated about 3,000 feet
slightly east of south of the Joshua shaft. The vein is
shown on the surface by a line of cuts and trenches in
one of which the vein attains a width of ‘nearly 8 feet.
In other cuts, the vein is expressed by a number of
stringers of quariz. © An adit has been driven to cross-.
cut the vein and continued as a drift on the vein for
about 90 feet. ' A short section of the back is lagged
but beyond this, a wide part of the vein shows consider-
able fluorescent material. In the section near the face,
scattered grains of brown scheelite appear in the quartsz.
Six samples were cut across parts of the vein. Three
samples of the wide fluorescent part of the vein each
assayed nil, and three samples nearer the face each

-assayed 0. 02 per cent W05 across 48, 59 ~and 3 inches
respectively. Two samples by Hedley,‘ one across the
vein near the face, assayed nil, and the other across
the strongly fluorescent materlal assayed a trace. The
writer's samples, taking into account the nils obtained
by use of ‘the lamp, would indicate a stretch of the vein .

~ about 30 feet long which would average 0.0l per cent

WOz across a width of 34 inches. '

Moon Claim

"Two cuts about 50 feet apart appear on the Moon claim
to the north-west of the Jenny Long mine. At one of these
cuts, three paraliel quartz stringers each two or three
inches wide, in a fracture zone about 6 feet wide, are
very well impregnated with scheelite. This. scheelite

* Hedley, M. S., British Columbia Department of Mines,
Personal Communication.
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mineralization was as heavy as any seen on the property.
The quartz carried practically no sulphide and the inter-
vening country rock showed no scheelite. The second cut
exposed a quartz vein with very little sulphide and only -
a grain ér two of scheelite. As the attitude of this
second exposure could not be obtained, there remains some
doubt whether it represents the same zone as the first.

No samples were taken from these exposures.

"Most of the other veins of the property were given a
preliminary examination but these showed very little or
no scheelite at the points where exposed or on the dumps
from the worklngs

Conclusions -

"It will be recalled that a very large part of the
samples cut were taken at peoints where there was con-
siderable fluorescence and the many nils obtained upon
assay would either indicate that this fluorescence,
while strongly simulating scheelite, may be due to some
other mineral, or if due to the presence of scheelite,
that this mineral in such cases is present in very
minute amounts. It is therefore considered that fluores-
cence itself is not a wholly reliable guide to the amount
of scheelite present. The tungsten content of the places
sampled proved to be very low, and when the many points
tested with the lamp with negative results are considered,
it must be concluded that the average tungsten content
of the veins is very low indeed. While the number of
samples taken was limited, an effort was made, except
in the instances noted, to sample what were deemed to
be the better showings. A& few small concentrations of
good grade scheelite ore were found in the workings,
but these appear to be somewhat widely scattered.

Don Group

"This group is situated on the crest of the ridge over-
looking the valley of Stump Lake. The owners are W.
McMaster, Murray Doyle et al, of Stump Lake, B. C.

Scheelite was found at only one location on the
property. At this point, an incline shaft has been car-
ried down 50 feet on a fracture zone which.is about 5 1/2
feet wide. Stringers and veins of quaritz appear in the
zone; the amount of quartz varies considerably from place
to place. Scheelite appears disseminated in the guartsz
from the foot of the lagging which extends about one-
guarter of the way down the shaft to the pottom of the
shaft. The zone carries more or less calcite but very
little sulphide. Two samples were cut across the zore,
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one across 35 inches near the bottom of the shaft assayed
0.05 per cent WOz, and the other across 34 inches, 20
feet from the bottom of the shaft, assayed 0.25 per cent
Wog . :

T0ther workings a considerable distance to the south
were examined but n0o scheellte was found."

SIMILKAMEEN - TULAMEEN AREA

Elght clalms covering ground on the upper slopes of
GRANITE® Granite Mountain, in the Similkameen Mining Division,
were recorded in August, 1942, in the names of Stanley
Cunningham, Robert Jameson, Louis Marcotte and A. A. Price, all of
Coalmont. The property can be reached from the end of the Whipsaw
Creek Troad {elevation 4,750 feet, 22 1/2 miles from Princeion) by
following a pack trail which continues up Whipsaw Creek, almost to
Hope Pass, and thence a branch trail westerly and northerly, to a
total distance of about 10 miles from the end of the Whipsaw Creek
.road. The property can also be reached by trail from Blakeburn, a
reported dlstance of 18 miles. - ‘

,  Bed-rock exposures cons1st of granodiorite, and andesitic
‘gneiss. The granodiorite has.a gneissic character and contains
abundant biotite and hornblende. It is continuous with grano-

diorite exposed on upper Whipsaw Creek, mapped by Cairnes as
Fagle Granodiorite. (Geol. Surv. Ganada, Summary Report 1922,
Part A, Page 114A and Fig. 11). Near the workings the andesitic
gneiss is cut by dykes and 51115 of granodlorlte ‘

Three old open—outs, at elevatlons from 5,850 to 5, 950 feet
spaced at intervals in a distance of 700 feet, exposed a vein
(or veins), at the southern end following the contact between
andesite and granodiorite and at the northern end entirely in .
grancdiorite. 1In these exposures quartz, with some partiy re- .
placed wall-rock, ranges from a few inches to 3 1/2 feet in width.
The vein filling contains small amounts of pyrite, galena,
sphalerite and scheelite. Assays of samples representing vein ex-
posures-at the time of examination ranged from: Tungstic oxide
(WO0z), nil or trace.-to 0.05 per cent. Some grains of greenish
scheelite up %o 1/4-—1nch long were. seeén 1n pleces of .quartz near
the workings.

SKAGIT RIVER AREA

Scheelite has been reported from the Skagit River area by
Cairnes (VII, 1920, p. F~2). It occurs on the Mammoth group in the
old Twenty-three mile camp, at the junction of the Skagit and
Sumallo Rivers, a point approximately R% miles by an old road that
_ extends south-easterly from the village of Hope.

Report by H. Sargent, British Columbia Department of Mines.
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:-The scheelite occurs in.a vein gbout 3 feet wide that follows
the west wall of a calcic-silicate zone about 50 feet wide.. It is
assoclated with various calcic-silicates which include abundant
anorthite, feldspar and actinolite and with the sulphides nickel-
iferous pyrrhotite and sphalerite. Very little work sppears to
have been done orn this property. : ,

HEDLEY AREA

Scheelite has been reported from 11me~81llcate rocks at various
places between Hedley and Olalla.

It has been reported by George‘H. Lyons, of Hedley, and C. D.
Collen of Oliver, from the headwaters of Eighteen-mile Creek, north
of Hedley and by Williams from showings near Olalla.

VERNON AREA

Tungsten reported from this area is from the White Elephant
group, (Precambrian Gold Mines, Ltd.) a gold property, 2 miles west
of Okanagan Lake and about 36 miles south-westerly from Vernon.
Concerning this reported occurrence, Cairnes says (VII, 1931, p. 87-4,
foot-note): "The writer was informed that some scheelite had been
associated with the quartz in the outcrop." The showing on the White
Elephant group consists of a large quartz lens 60 feet long by 50
feet wide at the surface, but longer underground, that has been
mineralized by small amounts of pyrrhotite, pyrite, chalcopyrite and
locally, a moderate amount of the gold-bearing bismuth teliuride,
tetradymite. Cairnes does nof mention scheelite underground. The
country rock is granite-.

'BEAVERDELL AREA

The Bsaverdell area is in -south central British Columbia and
centres around Beaverdell, a village on the Kettle Valley branch of
the Canadian Pacific Railway, 261 miles east of Vancouver, or 93 miles
by rdad east of the town of Penticton. It may be reached by motor-
road easterly from the town of Kelowna, 46 miles distant. Kelowna
is on the Okanagan nghway route No.- 5, 328 miles easterly from
Vancouver.

Scheelite in small quantities o¢ccurs in several of the calcic-
silicate zones in the Beaverdell area, but development in August 1940,
had not exposed economical amounts.

This prospect consists of the Elite mineral c¢laim staked in
ELITE July, 1940, and owned by Victor F. Locke, of Kelowna.

The claim is on the west side of Arlington Mountain, approximately
5> miles north of Carmi. Carmi is on the Beaverdell-XKelowna road 5
mijles north of Beaverdell. The workings are 1 1/2 miles west of the
highway.
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The workings, at an elevation of 3,500 feet, may be reached by
following -a compass-line on-a bearing (astronomic) of north 30 degrees
west for 1 1/2 miles from a point, elevation 2,900 feet, on the Carmi-
Kelowna road that is 5 miles north of Carml

The hillside in the V101n1ty of the showings is the gentle
westerly slope of Arlington Mountain. I% is densely wcoded and
although covered by only a foot or two of overburden in many places, .
outcrops in the vicinity of the workings are scarce.

The scheelite showing consists of an area approximately 15 feet
in digmeter of calcic-silicate rock that contains scattered grains
of scheelite. Quartz=diorite occurs 50 feet northerly from the
- workings. ' ' : -

The calcic-silicate rock consists of light green, dense diopside,
granular, brown garnet and some granular calclte and epidote and
quartz.

The scheelite occurs as grairns disseminated throughout the
rock, showing a preference for areas of guartz and, occasionally, as
-short~hair-like veinlets in quartz. The amount of scheelite is so
small that samples of selected specimens in excess of 5 pounds are
usually too low: 1n scheelite to give a recordable assay in tungstlc
oxide, WOs.

All'the workings are old, apparently antedating the year 1915,
the date of publication of a report by Reinecke (VII, 1915, pp.
142-143) in which he mentions the scheelite occurrence. Wo recent
work other than sampling c¢f the small dumps has been done on the
showings.

The workings consist of three pits. An upper one 8 feet in
diameter by 6-.feet deep; a second one 5 feet lower and 15 feet
westerly from the first and 5 feet in diameter by 4 feet deep, and a
third one, 10 feet below the second and 40 feet in a direction south
20 degrees west from it. A1l these pits show small amounts of".
scheelite. I : ' : : :
o Mr. Victor Locke,' owner of the Elite mineral -

OTEER OCCURRENCES claim, showed the writer two other occurrences
IN THE of schealite. One was on the east bank of the
: BEAVERDELL~AREA- Westkettle River opposite a point on the Beaver-
‘dell-Kelowna road, 5 miles north of Carmi. The
ther showing was on Knob Hill, approx1mately 7 miles north-east from
Beaverdell up Beaverdell Creek

Kettlé River.. The‘Kettle River occurrénce is in a band of
garnetiferous limestone that extends south-easterly from the east
“bank of the river for 500 feet. over an ou+crop width of approximately
1OO feet. ‘ ,
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The outcrops are in an area that consists of low knolls, 20 to
40 feet high, in a badly burnt-over area.

The mineralization; as seen in the outcrops and surface pits,
consists of a few grains of scheelite scattered indiscriminately
through garnetiferous limestone. Garnet, the brown andradite
variety, occurs in small irregular patches throughout white,
crystalline. limestone; the scheelite present favours the garnet
areas. The amount of scheelite in these showings is negligible.

The ohly working on these oulcrops consists of one open-cut
5 feet deep on the west slope of a knoll 40 feet high and 1%0
feet from the river-bank.

Knob Hill. The Knob Hill showings may be reached from Beaver-
dell by following the road north-easterly up Beaverdell Creek for a
distance of 7 miles, then by a westerly route through open pine-
woods of the hillside to an elevation of 4,300 feet. The hillside
in the vieinity of the workings is relatively open, covered with
range-grass and pine trees and slopes gently north-westerly.

The occurrence consists of minute grains of scheelite sparsely
disseminated through calcic-silicate. rock that is composed of
diopsidé, brown garnet, calcite and gquartz. A 4-foot-granite dyke
cuts the calcic-silicate rock.

No structural control of the scheelite mineralization by faults
or favourable zones is apparent.

The workings consist of an old vertical shaft, R85 feet deep,
a pit 8 feel in diameter by 4 feet at a point § feet north-easterly,
from the shaft and a trench 3 feet wide that extends for 40 feet in
a north-westerly direction from the pit. From a point 20 feet south-
easterly from the end of the trench a branch—trench extends south-
easterly for 15 feet towards the shaft.

,Calcic—silicate rocks sparsely mineralized with scheelite
occur in all the workings. Much of the mineralized rock was
-examined in ultra-viclet light and that showing the best scheelite
was assayed for tungstic oxide, WOz. However; the amount of
scheelite even in the best specimens was teo small to give a re-
cordable assay in tungstic oxide. The showings, as they existed
when examined by the writer, do not expose any minesble ore.

The Beaverdell scheellte show1ngs were examined by the wrlter
in August 1940

BIG BEND AREA

Scheelite has been found in this area on the Ole Bull and-
Orphan Boy properties 54 miles north of Revelstoke. No other
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pecurrences of the minéral have been reported from,the ‘general ares
except in olacer :

- . Small amounts of scheelite have been found in these
OLE BULL  properties which were prospected for gold in the 1890's.
and "The area is reached by following an old packhorse trail
ORPHAN BOY which leaves the Big Bend highway 54 miles north of
o Revelstoke. TFrom the highway the trail follows.the
north side of Goldstream River for 4 3/4 miles to McCulloch Creek,
thence north-easterly up the creek for 5 5/4 mlles to the Olﬁ Bull
cabin, elevatlon 6 100 feéet. _

The rocks on the property include quartzmte and wmica schist.
These rocks are cut by‘a number of promrnent guartz veins.

‘rSeveral of the quartz veins on the proverty contaln small
amounts of scheelite. The veins aré lenticular and range in width’
from a knife edge up to 7 inches within a few feet. The scheelite -
is found usually as D1n~p01nts, occcasionally in grains the size of
rice, and, in one place, in patches 2 inches in dlameter

Specks and small patches of scheelite have been found in quartsz
- veins and 1enses cut by the adit on the Orphan Boy claim, adJacent to
the Qle Bull. : :

None of the veins so far exposed on these propertles contaln
sufficient’ scheellte to be mined. :

REVELSTOKE AREA
The Regal Silver, near Albert Canyon, is the only property

knownt to contain soheellte in the Revelstoke area. The general -
"geology aof this sectlon is glven in the following report

The Regel Sllver property, comprising the Crown-
REGAL SILVER granted mineral claims Joy, Alice, Helena, Bee,

. May, Cora, Emily, Annie, Nestoria, Francis, Hilda
and Blg Ledge No. 2, owned by Mrs. Emlly Woolsey, is under option:
to W. S/ Carpbell and a33001etes of EdmOnton Albverta,. as of October,
1940 :

The property is on the west side of Clabon Creek, a southerly-
flowing tributary to Woolsey (Silver) Creek. Woolsey Creek flows
south-easterly into Iilecillewaet River at a point approximately
1 1/2 miles down-stream from Albert Canyon, a flag-stop on the
Canadian Pacific Railway R0.9 miles east of Revelistoke. The camp
is at an elevation of 4,455 feet, and the workings (Fig. 7}, all
underground, are between elevations of 4,455 and 5,550 feet. The
- Snowflake property adjoins the Regal Silver on the west.
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History

This property in 1918 consisted of seven claims. The original
group of four claims, staked by C. E. Kennedy in 1918, was acguired
by David Woolsey, who added these claims to the group during that
year when the property became known as the Woolsey group. It is
believed that Woolsey did the first surface and underground work,
presumably in No. & adit, in 1918. The following year the property
was bonded to a company represented by C. V. Brennan and the present
No. 5 adit was commenced and driven 120 feet. In 1920 development
work is reported to have been done by Dav1d Wbolsey and his two
. sons.

In 1925 the property was acquired by the Bernier Metals Cor-
poration of Vancouver, who made considerable surface improvements and
started the present Wo. 10 adit. In 1926 further surface work was
done and the No. 10 adit driven for. approximately 200 feet. This
work, including additional development in Wo. 5 adit, was continued
by the company until 1927. '

In December, 1927, the Bernier Metals Corporation ceased %o
function and was succeeded by the Morton-Woolsey Mines, Limited,*
which in turn gave an option to the Buck and MacCullech Syndicate
in March, 1928; this syndicate incorporated the Regsgi Silver Mines,
Limited™*., During 1928, No. 10 adit was extended to cross-cut the
Nos. 5 and € veins along which drifting was done. In 1929, We. 10
adit was extended and an intermediate level, now No. 2 adit, was
started. 1In 1930, considerable underground work was done consist-
ing of exploration on Nos. 9 and 10 adits, the starting of No. 8
adit-and the extension of the Wo. 4 adit of the Snoewflake workings
from Snowflake ground into the adjacent BHsgal ground.

In 1939 the property was operated by A. S. MacCulloch and
associates. Ore tests were made with the object of producing a
scheelite concentrate sujitable for marketing. A small under-
ground mill of approximately 25 tons rated capacity was installed.
It is reported that this mill only ran two weeks and that no con-
centrates were shipped.

In August, 1940, Edmontou and Vancouver interests, headed by
W. S. Campbell of Edmonton, re-opened the property, tore out most of
the machinery composing the 1939 underground mill and commenced the
installation of eguipment for a small pilot mill. This work was
being done at the time of the writer's examination in October.

Access and Topography

The property is reached by caterpiliar rcad from Silver Creek
siding on the Canadian Pacific Railway, approximately 1 3/4 miles

*  Company dissolved February, 1941.

** Company struck off August, 1940.
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west of Albert Canyon. The caterpil]ar road climbs apvroximately
2,300 feet in a dlstance of 7 mlles from the siding to the mine-
canp. : :

. The workings, ‘all underground are on a steep hillside that
slopes with an average angle of 26 degrees into the bed of Clabon
-Creek. Slide rock and low bush characterize the adjacent hillside.
Rock bluffs, though not present in the vicinity of the workings, are
numerous and extensive a few hundred feel above. The bluffs are
the starting points for many snow slides during the winter season.
As a result, care must be observed in the choice of building sites
in order that places free from snow slides may be chosen. This is
not easy.

Geology.

' The deposit consists of scheelite in bedded quartz-sulphide
~velns which lie within black to grey slates. No igneous rocks were
noted on the property. :

The slates are part of a belt of slightly metamorphosed Pre-
cambrian. sediments which strike north-westerly and dip eastward.
This b2lt is azpproximately 14 miles wide and extends for several
miles north-westerly and south-easterly. The Regal-Silver lies ap~
proximately 3 miles within the south-westerly boundary of the belb.

To the south-west, across the strike, this belt of slightly meta-
morphosed sediments is succeeded by a short discontinucus belt, ap-
proximately & miles wide, of more highiy metamorphosed sediments,
consisting chiefly of quartzites and schists. These rocks are in
contact to the south-west with a large area of schists, gneisses,
gneissic granites and pegmatites (VII, Gunning, 1928, p. 149), =2
lithological group of rocks to which Daly (VLI 1913, ©. 35) gave
the name "sill-sediment complex."

GranitiC'rOCks do not occur .on the property. The nearest areas
of granite.are two stocks, one of which outcrops 7 miles north-east
of the workings in the vicinity of Fang Rock {(see map No. 2374 in
report by Gunning, 1928) and the other outcrops 8 miles to the south-
east on Albert Creek south of Illecillewaet River. (Idem. 1928,

pp. 144-148). ' ‘

The granitic tongues in the complex immediately to the soubh-
west indicate the presence of an underlying mass of granite. This
inferred mass of granite, extending north-wesiterly would underliie
the Regal scheelite occurrence and serve as a source for the
mineralizing solutions responsible for the veins on the property.

The rocks. on the property are black to grey, graphitic slates
or. slaty argillites, some of which are slightly 1imy. They are
fairly uniform in attitude, varying in strike from north 40 degrees
to 50 degrees west and in dip from 30 degress to 60 degrees norih-
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eastward., Other sedimentary types and igneous rocks are absent from
the vicinity of the workings.

Folds.

Folding on a small scale has not occurred within the limits of
the underground workings; the rocks strike north-westerly and dip
south-esstward with no reversals of dip. This corresponds to the
regional structure of the area which has been described by Gunning

{VIi, 1938, p. 151), as follows:

"The major geologic structure is a broad synclinal
trough whose axis trends north-west-south-east through
the centre of the mapped area. Within this major syncline
the rocks are complexly folded into a seriés of synclines
and anticlines whose axes, on the whole, parallel the
regicnal strike of the sedimentary formations and plunge
towards the south-east.®

Although the strike of the rocks in the workings is fairly con-
stant, the dips show a progressive and general flattening as from
the uppermost to the lowermost levels. In general, the dips in the
uppermost or Snowflake level are between 60 and 55 degrees, this
figure changes through 50 and 45 degrees in No. 5 adit to 40 and
35 degrees in Nos. 9 and 10 adits. This tendency for the rocks to
flatten in a2 north-easterly direction suggests the presence of a
synclinal trough in that direction. Without more field data it
is impossible to predict how far north-east the axis of this feld
would lie.

Faults.

Post-vein faults are widespread. The faulis are of two main
types: (1) transverse, inter-vein faults that cross~cut the veins
and offset them across: their strike, and- (2) Parallel,  intra-vein
faults that. parallel. the veins, lie within them and displace the
walls of the vein by uhmeasurable amounts. The inter-vein faults
can be seen in (Fig. 7)), but because of difficulty in clear
representation the 1ntra—ve1n faults have only been o<0351ona11y
shown. b

The main transverse inter-vein fault is one that strikes east
and dips steeply northward. It has been cut on all levels but No.

3 and the Snowflake level. The fault-zone consists of abundant
crushed graphitic slate (Plate IV-4). Numerous curved slips follow

- the crushed slate and some branch into the wall rock. Depending

on the abundance and cempactness of these slips, the main crush-zone
ranges from 1 foot to 10 feetiin width. Crushing within the zone ap-
pears to have been intermittent and interrupted by one main period of
quartz mineralization. In many places the Zone cortdirg siightly de-
formed ‘stringers and small lenticular bodies of quertz /Pla*e IV-a)
lying within the sheared graphitic slate and roughly parailel the
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main direction of the fault-zone; no minerals other than guartz appear
to have been formed at this time. Because of the deformation and
fracturing of these guartz veins and stringers, faulting within the
zone was apparently continued after the deposition of the quartz.

The formation of guartz in the fault-zone no doubt completely Dost—
dates that of the main quartz-sulphide veins.

DlSplacements within the plane of the main fault, as measured
in the drifts and as calculated from vein offsets, are as follows:
dip-slip, 55 feet; strike- -slip, 100 feet; net.slip 115 in a direction
inclined at. 30 degrees below the horizontal in a north-e asterly direc-
tion. Because of variations in the dip of the fault, the figures for
heave and throw of the faulted vein vary slightly from place to
place; however, the figures are close to those pertaining to the dis-
placement on No. 8 level, namely, a heave of 20 feet and a throw
of 50 feet. Other faults of much smaller size occur at other places
underground, (Fig. 7). Displacement along these has amounted to
only a few feet and has not caused any trouble in locating the
favlted segments of the vein.

Veins.

At least five separate quartz-sulphide veins have been cut in
the undeérground workings. These veins are all more or less paraliel
to one another and to the enclosing slates, although occasionally
cutting the slates at small angles, and may be. classed as bedded
veins. They range in strike from north 45 to north. 65 degrees west,
in dip from 34 degrees- to 60 degrees north-eastward and range in
width from a few inches in places where the vein-matter disappears
along a fault to as much as 30 feet; however, widths between 2 and
8 feet are more common. The maximum length of any one vein is not-
‘known, but 1,000 feet of vein-matter is exposed in No. 6 vein on No.
10 level (See Fig. 7).

A dlstlnct rlbbon—texture (Plate Iv-B) is characteristic of
much of - the vein-matier. - This texture is manifested by bands and
ribbons of -either umwreplaced slate or of pyrite which has favoured.
deposition along theése ribbons. Even where sulphides are abundant
-the vein is definitely banded. This banding is disconnected and -
irregular and is therefore considered to be inherited from an earlier
ribbon-texture rather than caused by repeated re-openings by fis-
suring within the vein. . In extreme cases slate forms the bulk of
the vein-matter, and v91n—quartz tends to form stiingers along the
slate - finally ending as a few veinlets of quartz.

The_lntra—ve1n faults are‘not so conspicuous as' the transverse,
inter-vein faults, inasmuch as' they follow the vein and are usually
plainly evident only where they follow pyrite lenses or leave. the
veins along their strike. These faults are commonly marked only by
thin clay slips in either the hanging- or foot-wall of the vein.
Where they follow pyrite lenses the slips widen to crush-zones up to
1 foot in thickness; usuaily, however, they are marked by 1/2 - inch
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to 6 inches of crushed Dyrlte Abundant slickensiding, expressed
by mirror-like surfaces on the pyrite along slip-walls and oc-
casional superposition of the vein, indicate that considerable
movement has occurred along these intra-vein faults. However,
there are no markers either within the vein or in the vein-walls
to determine relative movements within the plane of the fault.

_Determinations of relative movement along the faults and the
direction of movements are of importance in, (1) attempting to
correlate the various scheelite-bearing pyrite lenses cut in the
drifts and - (2) in trying to determine the extent of any lens
up and down the dip of the vein. With such extensive inftra-vein
faulting present and ne information concerning the displacement
along these faults, prospecting for the extenslon of these pyrite
lenses beyond their apparent termlnatlon, is difficult without
definite working clues

Mineralogy.

The mineralogy of the veins consists of scheelite and pyrite,
sphalerite, galena and small amounts of stannite, all in a quartsz
gangue. In addition to these, Gunning {VII, 1931, p. 217) men-
tions microscopic amounts of teirahedrite, ruby silver, native
silver and chalcopyrite from the Snowflake ores.  The writer has not
studied the Regal ores under the microscope, but considers it prob-
able that these minerals are present in similar smounts. In most
places guartz is the more abundant constituent, the combined sul-
phides and scheelite generally amountlng to less than 1 per cent of
the vein-matter.

The scheelite occurs (1} in small amounts indiscriminately
scatbered at wide intervals throughout the quartz veins, and (2) in
relatively larger amounts confined to four thin pyrite lenses or
ribbons which lie within Nos. 5 and 5A veins. In the first mode of
occurrence, scheelite is found either as thin, microscopic films that
usually parallel the ribbon-structure of the veins, or as occasional
grains which range from microscopic size to 1/4~inch in diameter and
are usuvally associated with small pyrite clusters. The scheelite is
at first only recognizable by its fluorescence in ultra-violet light.
In the second mode of occurrence scheelite is within pyrite lenses.
These lenses range in length from a few feet to 250 feet, and in
thickness from 1 inch to 18 inches, although € inches is a more
" common width. The amount of scheelite in these lenses is very
variable, ranging from a few microscopic specks to one kidney of
relatively pure scheelite measuring 2 feet long by 4 inches wide
(Plate III-B). 1In general, the scheelite occurs either as short
thin kidneys {(Plate V-4) or as ribbons that parallel the walls of
the pyrite lenses. The ribbons range from 1/32 to 3/4 of an
inch in thickness and from 1 inch to several feet in length. They
commonly consist of disconnected grains and small patches of schee-~
lite {Plate V-B) and lsss rarely of a solid band of the mineral.
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To a large extent, pyrite and quartz replace the scheelite in the
‘ribbons and accounts for much of its discontinuity along the strike.

Pyrite is the most common sulphide in the guartz veins and is
abundant at many places in the slate wall-rock, Like the scheelite
pyrite occurs either scattered in small amounts throughout the
quartz veins, or concentrated into scheelite-pyrite lenses described
above. The pyr1t° lenses are commonly the locus  of extensive intra-
veln faulting. -As a result, pyrite grains are commonly broken and
" in the faults the grains are crushed to material of gouge-like
consistency. Many of the pyrite grains in the viecinity of the
faults are coated by films of graphite. This graphite has probably
resulted from the extreme crushing of pyrlte-bearlng, graphitic
slate adjacent to tho veins.

Galena and sphalerite, found fogether in widely scattered areas
throughout the quartz veins, usually occur as small walnut-sized
patches within the quartz. In a few places a few hundred pounds
have been mined from rich pockels., The galenz is the usual steel
grey, cubic-cleaved variety. The sphalerite is noticeably light
brown in colour and is almost a resin-jack.

Stannite occurs in smdll quantities associated with the pyrite.
-Excepting in No. 54 vein in the Snowflake adit, it is seldom recog-
nizable in a hand specimen. In this vein stannite is. found in the
drift in the vicinity of the raise and in the lower 50 feet of the
raise in patches up to 2 feet in diameter, that consist roughly of
one-third stannite, one-third pyrite and one-third guartz gangue.
Small segregations of scheelite were seen associated with the
stannite.

Excepting for slate partings, gangue in all the veins is en-
tirely milky quartz. The only carbonate seen was a R-foot pocket
of - calcite lying within the main fault-zone on No. 10 level: In-
- asmuch as the fault post-dates the quartz veins, the formatlon of
- this calcite must also posi~date them.

Individual Description of the Veins.

~ For purposes of description, these veins have been numbered
as from the hangingwall-side to the footwall-side; numbered thus
they are Nos. 3, 4, 5, 54 and 6 (Fig. 7). Of these, No. 5 is the
most 1mportant as far as scheelltﬂ—bearlng veln—matter is con-
cerned.

-No. 3 vein has been found on level Nos. 5 and 10, (Fig. 7)
Its usual width is approximately 2 feet, but it Wldens to a
maximum of 5 feet in WNo. 5 adit,  then narrows towards the norih-
west end of the same adit to a 5~1nch ribbon of crushed material
in an intra-vein fault.

No. 4 vein has been found on adits Wos. 5 and 10. Msasured
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across the dip it is 25 feet below No 3 vein. It is similar in range
of widths to No % vein. : '

'No. 5 vein, the only one in which scheelite occurs in appreciable
amounts, has been found in the following adits: - Snowflake level
and Nos. 3, 5, 8, 9 and 10, (Fig. 7). Measured across the dip it is
50 feet. bﬁlow No. 4 vein. Seen in short sections the vein appesrs
to be tebular and of a uniform width. However, because of dis-
continuous ribboning that is manifesied by dying ouwd and. coming in
of guartz bands within the general boundaries of the veins, the
actual width of vein-matter is wvariable along drift-sections. This
variation in width:is noticeable on all levels, but particularly so
on No. 9. On the Snowflake level, No. 5 vein ranges from 2 to 11
feet wide, but towards the north-west end of the drift it disappears
in sheared rock and crushed vein-guartz along an intra-vein fault
(Fig. 7). On No. 3 level it ranges from & inches to 4 feet. This
vein reaches its maximum width of 30 feet in the side drift{ on WNo.

5 level, but decreases to 11 feet on its strike north-west towards
the main fault: In general, however, the widths are much less and
within the wider sections of the veins, bhands of slate are common.
On No. 8 level the range in width is from 3 to 11 feet, on No. 9
from 1 to 6 .feet and on No. 10 from 1 '1/2 to 12 feet of quartz and
towards the extreme north-west end of the drift on this level the
vein narrows to 3 inches of pyrite. Although Wo. 5 vein is similar
to the other veins inasmuch as it generally consists of abundant
quartz with patchy suiphides, it differs in that it contains three
narrow, well-defined lenses of nearly solid pyrite. These lenses
are found on Nos. 8, 9 and 10 levels, but they are absent as well-
defined lenses on the Snowflake as well as on the Nos. 3 and 5
devels. On the Snowflake level a considerable amount of galena
‘was discovered, particularly in the cross-cut 90 feet back from

the face at the south-east end of the drift on No. & vein.

No. 54 vein lies in the foot-wall from No. 5; messured across
the dip it is 25 feet below that vein: It has been fcund in the
Snowflake level ard in Nos. 3, 5, 8 and 9 levels. On the Snowflake
level it ranges from R to 4 feet 4 inches in width, at Wo. 3 level
the short section sxposed is 4 feet wide. On No. 5 level it ranges
from 3 to 5 feet in width, on No. 8 level the short section cut is
1 foot wide and on No. 9 level the vein ranges from 1 foot to 1
foot 6 inches wide. On Nos. 3, 5 and 8 lsvels this vein is similar
to the other veins in consisting of abundant, ribboned quartz with
patchy sulphides, but on No. 9 level it contains a foot-wall lens
of crushed pyrite. This lens (Fig. 7) is approximately 45 feet
long and ranges from 1 inch to 10 inches in width. Tt contains a
- few short sections of ribbon-scheelite. It may be mentioned that
on the Snowflake level a few pockets of stannite and pyrite up to
¢ feet in diameter were found, particularly in the Snowflake raise.
Scheelits occurs in the Snowflake level - to the same extent that it
does on the other levels, eXCEpt for concentratlon in oyrite lenses
cn levels 8 9 and 10.
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- No. 6 vein is found onWos. 8Tand 10 levels; measured across.
the ‘dip it is 110 feet below Ne. § vein. On No. 8 level the short
section cut is 15 feet wide. On No. 10 level it is extremely

~variable in width ranging from a maximum of 18 feet on the south-~
east to a few disconnected stringers of guartz along an intra-~
vein fault to the north-west (Fig. 7). The vein consists chiefly
of ribboned gquartz, with patchy sulphides and traces of scheelite.

Scheelite-bearing Pyrite Lenses.. -

. Assayable amounts of scheelite occw mainly in the pyrite
lenses that lie within the guartz veins. Elsewhere in the wvedins
exposed in development the amount of scheelite is so small and so -
erratic in distribution that it can be considered of mineralogical
interest only. Scheelite-bearing pyrite lenses occur in Nos. §
vein on Nos. 8, 9 and 10 levels and in No. 5A on No. 9 level. They
range from 1 inch to 18 inches thick, in general averaging about 6
inches, and from 25 feet to approximately 550 feet in length. DBe-
cause of ‘extensive intra-vein faulting the continuity of these
lenses on the dip of the vein may be obscure and their correla-
tion one with the other is practically impossible in the absence
of connecting winzes and raises. Intra-vein faulting, combined
with the originally disseminated nature of the mineralization, has
further increased their erratic distribution in the plzne of the

- parent quartz vein. The vertical extent of these lenses in the
plane of veins is indicated in only one place, namely in the "Mill"
raise above level 8. Here abundant sulphide extends more or less
continucusly to a p01nt 120 feet up the raise from level 8. How--
ever, down the dip below level No. 8 in raise A, sulphide lenses -
are absent from-the vein. Although definite data concerning the ex-
tent of this mineralization on the dip of the vein are not available,
the sections as cut by the drifts indicate that it is probably
less than the slope distance between the levels WNos. 8, to &,
i.e., less than 190 feet. In view of the relatively small size
and number of the pyrite lenses so far found in the extensive -
drifting done on this vein, it is not to be expected that any. in-
crease will be found with further drifting. Wore exploration up
and -down the dip of the vein would delimit those lenses already found
and encounter any smaller lenses thalt may lle between the levels.

Estimates of Amount of Scheellta in the Pyrite Lenses.

‘Because of (1) the 1rregular shape and erratlc dlstrlbutlon of
the scheelite-bearing pyrite lenses and (2) the erratic distribution
of scheelite within those lenses, it is well-nigh impossible to make
a reliable estimate of gither grade of mineraiized material or amount
of tungstic oxide (WOz) that could be reasonably expected. Despite
this, however,. the writer has attempted to estimate the amount of
scheelite present-in the drift sections. A portable ulira-violet
light was used to-outline the scheelite streaks and lenses in- the
drift-backs by fluorescence. The data obtained were checked by

. taking a number of samples across the full widths of the lenses

- 128 -



at different places where widths of scheelite varied. The summarized
results of this work are given in the following paragraphs.

The longest drift~section of scheelite-bearing material occurs
on level No. 9, both east and west of raise A. The easterly section
begins at a p01nt 10 feet east of the raise and extends to a point
110 feet east where the lens is cut off by the main fault. The ex-
tent up and down the dip of the vein 1s unknown. Comparable sec-
tions do not occur either above in levels No. 8 or below in No. 10.
Scheelite-bearing pyrite is found in the "Mill" raise for a dip-
length of approximately R5 feet, but no similarly mineralized lenses
gccur in raise A below Wo. 9 level. It is probable, Therefore, that
the dip-length of this lens would be less than 50 feet. Based on
the sgbove method the calculated amount of scheelite in this 100-
foot section is 200 lbs. of tungstic oxide (WO0z) per foot of depth
for a sulphide width of 6 inches.

The westefly section on level ¢ extends from a point 40 feet
west of raise A to a point 215 feelt west, a distance of 185 feet.
The extent up and down the dip of this section is unknown. Inas-
much as it does not appear above or below on No. 8 or WNo. 10 levels,
its extent on the dip is less than 195 feet; the slope distance on
the vein between Nos. 8 and 9 levels. No information is available
concerning the direction or amount of rake for any of the pyrite
lenses. The dip-length is probably less than 50 feet. Based on the
‘above described procedure, the writer has calculaited that the 185~
~ foot drift-section of this westerly lens might contain 176 pounds
of tungstic oxide (WOz) per foot of depth over a 6-inch average
width of pyrite lens.

On level Wo. 8 a drift-section of the vein hegimming at a poing
150 feet -east of raise A and extending to a point 250 feet east of
the raise, a total distance of 100 feet, contains several dis-
connected short ribbons and one large kidney of scheelite. The )
kidney as exposed at the time of the writer's examination, measured
2 1/2 feet in length by 4 inches in width and consisted of massive
scheelite cut by a few stringers of quartz; the scheelite amounts to
approximately 90 per cent of the mass, the veinlet quartz account-
ing for the rest. Applying the same reasoning used for the west
lens on WNo. 9 level, the extent of the scheelite-bearing pyrite
lens on the dip of the vein is probably less than 50 feet. The
various sections of scheelite seen in this 100-foot drift length,
when averaged over the full length, may yield 48 pounds of tungstic
oxide {WOz) per foot’ of depth across an average width of 8 inches
of pyrite lens.

4 lens of scheelite-bearing pyrite on No. 10 level in Wo. 5
veln at its north-western end exposes a length of 17 feet, and an
average of width 71/2 inches. The winimum value for the dip-length
of this lens is 20 feet and the maximum is unknown, though probably
less than 50 feet. The samples taken indicate that 400 pounds of

- 129 -



tungstic oxide (WOgz) per foot of depth over 7 1/2 inches may be ex-
pected for the 17-foot length.

Syggested Development.

- The writer submits thé following suggestions for further work,
should any be contemplated on the property, namely that:

(1) Efforts should be. directed towards the ﬁxploratibn
of only the scheelita-bearing pyrite 1enses Al
though it is doubtful if these will carry any large
‘amounts of economically mineable ore, still a small

- tonnage of scheelite could be cobtained from them.

" {2) The pyfite lens in the west end of No. § vein on
' No. 10 level be drifted on to the north-west.

(3) The cross—cut that extends north-easterly on No. 9
"~ level from a point 220 feet east of raise A, be ex-

tended north-~easterly to intersect the south-easterly
‘extension of Wo. 5 vein across the main fault. To
pick up-a point corresponding to one on the north
‘side of the fault at this level it would be necessary
to go down the dip of the fault for &0 feet on the
‘south side of the fault

(4) 1In general, raising and sinking could be done from
o the drift-sections of the Scheellte—bearlng pyrite
lenses ‘to their extremities.

LARDEAU AREA

Scheelite has been found at two properties in the Lardeau, one
at a new prospect, the United Victory, on the Incomappleux (Fish)
River and the other on a silver-lead property, the Lucky Boy, near
Trout Lake.

The United Vlctory group is 17 miles up the
UNITED VICTORY Incomappleux (Fish) River between Boyd and
Kelly Creeks at an elevation of about 3,000 feet.
it is reached from Beaton by rcad for 12 mlles, thence by trail feor
5 miles to the property.

. The claims were located in 1942 on showings of scheelite by
Bert Oakey and Henry Gunterman, both of Beaton. The ground is
being prospected and the showings developed by Bralorne Wines Ltd.,
555 Burrard Street, Vancouver.

- The scheelite is found in a bed of lime-silicate or skarn rdok?
which is 5 feet wide and is exposed by a few natural outerops for

s

For usage in this bulletin see pp. 11-1Z.
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1,000 feet. A sill of granite rock lies 1n the foot—wall and llmey
schlstandllmestonelle:u1thehang1ng4wall :

In the summer of 1942 scheelite and tin were found by a Depart-
ment of Mine's Bngineer, in Incomappleux River, at the mouth of
McDougall Creek and also at the junction of the 3rd creek flowing
into McDougall Creek from the west. Bert'Oakey accompanied this
engineer.

This group consists of a number of Crown-granted and
located claims held by C. H. Tillen of Trout Lake and

Lethbridge., Six Crown-granted claims and two localed

‘clalms constituting the original Lucky Boy group are held by Tillen
on lease and bond from George Yuill of Trout Lake. The Horseshog
adjoins the Lucky Boy on the west and is. owned by Lanve Hlllman of
Asheroft.

L AE

LUCKY BOY*#

“The property, due west of Trout Lake, is reached by 3 1/8 miles
of pack-horse trail on an sasy grade. It is abt an elevation of 4,500
feet on the north-westerly facing slope of Trout Mountain. The
mountain slope is deeply covered with overburden and supports a
heavy growth of timber. Camp consists of three buiidings adequate
for 6 men. Water is obtained from a small spring 1,000 feet away.

The property was worked originally for silver-lead ore. Prior
to 1906, 400 tons of sorted ore was shipped assaying: silver, 200 to
300 oz, per ton; lead, 20 to 35 per cent. In 1918, after six years
of inactivity, 28 tons, assaying about the same, was shipped.

The velin strikes slightly north of east, dips 20 to 30 degrees.
southwgrd and crosses the steeply north-dipping formation almost at
right angles. The host rock is predominantly schist, but on the
lowest level a bed of limestone forms the walls. The vein ranges
from 6 inches to 6 feel in width and throughout probably averages
between 1 .foot and 2 feet. The gangue is white drusy quartz; sul-
phide mineralization consists of galena, tetrahedrite, sphalerite,
chalcopyrite and pyrite; a little native silver occurs locally.
Scheelite is present in the ve1n in small grains and masses up to
several sgquare inches in area.

The veln was traced on the surface for about 500 feet by
several open cubs and two old caved adits. The underground work-
ing on the Lucky Boy is an incline shaft close to the Horseshoe
Iine sunk on the dip of the vein for 190 feet. From it three.

~levels have been driven as drifis on the vein at distances of 65,
‘85 and 155 feet respectively from the collar of the shaft.

b=
™

H. L. Hill, versonal communication

#*  Report by S. S. Holland, British Columbia Department of Mires.
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.The highest, No. 1, level is' driven westerly from the shaft and
a small stope put in above i%. The vein as exposed is narrow and con-
~ tains 1ittle:sulphide. There is little or no scheelite in the vein
- on this level.

.. The No. 2 level was driven east and west from the shaft; the
east drift, for a distance 'of 230 feet with several short raises up
the dip; the west drift for 120 feet and most of the ground up to
No. 1 level was stoped. A4t 57 feet from the shaft scheelite
mineraliigation is present in the remaining pillars along the drift
and ‘extends westerly for about 40 feet. It shows in the backfill
in a raise 85 feet west, and on the west side of a second raise 100
feet west of the shaft. The scheelite mineralization makes an at-
tractive display on the west side of this raise from 5 to 14 feet -
up from the level. Four samples in this section averaged 3.67 per
cent tungstic oxide across an average width of R9 inches. ‘

© On the lowest level, No. 3, a drift has been driven east .for
130 feet -and a raise put through teo No. 2 level but most of the
vein remains unmined. At the corner of the shaft and the Wo. 3
level scheelite mineralization extends 23 feet east on both walls of
the drift on the Wo. .3 level and extends 30 feet up the shaft from
the bottom level. Six samples from the No. 3 level east of the cor-
ner averaged (0.41 per cent tungstic oxide across 33 inches and seven
samples up the shaft on- the east wsli for 50 fnet averaged 0. 65 per
" cent tungstlc oxide across 55 1nches

. No. 3 level is driven 140 feet west of the shaft and most of.
the vein up to No. 2 Jevel has been explored or mined. Scheelite
occurs in the vein in a raise 70 feet west of the shaft as well as
in pillars and uwnmined vein between No. 2 and No. 3 levels. There
is no scheelite in Wo. 3 level in the west end.

" Scheelite alsc cecurs in the same vein on the Horseshos claim
in a surface exposure between the two shafts, alsoc along the wall
of the eastermost shaft and for a length of 12 feet in a drlft
driven east from the same shaft. '

The distribution of the scheelite mineralization falls within
the limits of a shoot raking eastward from the surface exposure on
the Horseshoe through the raise on the west end of No. 2 level to
the ares between No. 2 and No. 3 levels. The exposure of scheelite
on the east side at the intersection of the shaft and Wo. 3 level
appears to be separated by a barren section suggesting that it is the
apex of another shoot. WNo faulling was observed that would dlsplace
the vein were it part of the same shoot.

There is no development below the Wo. 3 1eve1 At that depth
the vein fraciuvre crosses a limestone bed but its persistence through,
and mineralization within the limestone are not proven by the present
- workings.
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Most of the scheelite-bsaring shoot was mined in the course of
the earlier work. There is about 4,000 tons of material on the dump
which at the time of examination {September 20, 1942) was being sorted
at night under an ultra-violet light for scheelite. Up to that time
R5 tons of ore had been sorted and sacked for shipment. A grab sample
of the rough sorted ore assayed 1.41 per cent tungstic oxide and

0.63 per cent phosphorous. In spite of the fact that much of the
scheelite-bearing vein has been mined it is estimated that above the
third level there is possibly 200 tons in pillars and unmined sec-
tions of the vein, an wnknown but smazll amount of broken material as
backfill in stopes, and an unknown tonnage (possibly 100 tons or

more) in the section west of the high-grade spot on the wesitermost
raise on the second level and extending to the Horseshoe workings.

The complete extraction of the underground material is probably
impossible owing to the poor condition of the workings and not '
economic owing to the amount of rehabilitation work necessary. How-
ever, several underground sections which could be reached easily and
safely could produce a small tonnage of scheelite ore.

For further references to this property see The Annual Report,
Minister of Mines, British Columbia, 1914, p. 317, 1933, p. 2163 and
Geol. Surv. of Canada, Mem. 161, p. 83.

NELSON ARBA™

The Nelson area as used in this report includes the region be-
tween Kootenay Lake and the Arrow Lakes, north of the International
Boundary. It includes the Slocan, Sheep Creek, Nelson, Rossland
mining areas, and is well served by roads and by the Kettle Valley
Branch of the Canadian Pacific Railway.

There has been no tungsten production from the area to date
but the Emerald mine, discovered in 1942, will be in production in
the spring of 1943 and other recent discoveries are in process of
development. Scheelite has been known for years to occur in many
of the gold-quartz veins but there has been no production, either as
scheelite ore or as a by-product from gold~mining. In addition to
scheelite, tungstite was encountered in gold ore from the Reno mine
during the course of early milling operations and small guantities
of wolframite occur in other gold-quartz properties ia the Sheep
Creek camp. "

‘Scheelite occurs in the quartz veins as scattered grains and
in stringers, lenses and pods. The largest known shoot, in the
Venango vein, is reported to have contained an estimated several
tons of relatively massive scheelite, but this was shipped as gold

Report on the Nelson area, excepting section on minor occurrences,
by M. 8. Hedley, British Columbia Deparitment of Mines.
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cre and the tungsten was not recovered. Elsewhere one or itwo attempts
~were made to produce a cobbed concentrate, but the scheelite was too
dispersed to make a product of sufficiently high grade to withstand -

~ labour and shipping charges. Scheelite-bearing shoots in the operat-
ing gold mines have been so scattered or so low in grade that they
have not warranted selective mining or the erection of a special
plant for scheelite recovery. However, a producticon from quartsz
veins in the area could be expected if some central plant were -
available that would obviate the necessity for shipping cobbed or

. other low grade concentrates to eastern markets.

Scheeliteubearing quartz veins are known in the Sheep Creek
Camp, Toad Mountain near Nelson, Bayonne, Rossland camp, Meteor in
the Slocan, and at other scaitered points. They occur in all rock
types of the district, are of varied size and attitude, and possess
"a varied mineralogy. In most veins the scheelite is readily detect-
able with the naked eye, owing to its characteristiecally pale buff
colowr and its frequent occurrence in masses as much as 1/2 inch
‘or more in diameter. There appears to be no general rule for the
finding and development of such depOQ1ts

The outlook for production 1mproved considerably with the.
finding, in 1942, of scheelite in a type of deposit hitherto
unknown in the area, namely in the bodies of skarn produced
by the high-temperature replacement of liwmestone.® The Emerald
mine, which is in this category, is expected to be in production
within a year of its discovery. Production from other deposits
of this type is to be expected although it is too early to tell
what that production might be or from which properties.

High~temperature replacement deposits in skarn have been found
principally along the Salmo River Valley, but there is no known
reason why they should be more abundant in that section. The same
condition of stocks, dykes and batholiths of granite cutting =
limestone is found in many other parts of the general Nelson area.
Gertaiﬂ theoretical factors have already been discussed (pp. 11-12)
but some additional considerations may be dealt with here. The
scheelite in this type of deposit cccurs as small dlssemlnated
grains of a nondescript whitish colour that are not readlly de-
tectable except with the aid of an ultra-violet lamp. t is of
wide distribution in minute amounts and a few grains are to be
found in most occurrences of skarn. However, concentrations of
mineable grade ore are rare, and these furthermore are apt to be
streaky and discontinuous. Such concentrations have in some in-
stances been proved to have a short vertical range, even though
they may be extensive along their strike; an important example of
this is given by the main Emerald ore-zone in which a substantial
tonnage is represented by shoots many of which are so short that
they do not reach the surface but which extend for 2,000 feel along

Seepp.]lazibf some general theoretical considerations.

- 134 -



their strike. Although in mest deposits of this type the original
composition of the limestone probably played an important part in =
the alteration, yet, given the presence of limestone cut by granite,
“structural conditions far outweigh chemical, serving as they have
dorie to localize the course of rising mineral-bearing solutions.
Full attention should be paid to the geological structure at all
stages, from prospecting to actual mining.

The Emerald property of 45 claims and fractions was for-
EMERALD merly owned by The Iron Mountain Limited, Nelson, and is
' now owned by the Dominion Government. It is 6 miles south-
east of Salmo and extends across the height of land between Sheep
and Lost Creeks. '

Salmo, a station on the Great Norihern Railway running between
Nelson and Spokane, is also on the Nelson-Nglwzy-highway 25 miles
from Nelson. A branch road te the mine 4 miles in length leaves
the highway at the mouth of Sheep Creek which is 4 miles south of
Salmo. This road, the main part of which has recently been improved,
continues through to the Jersey claim near the southern end of the
“property. The millsite is on the highway % 1/2 miles below the
mouth of Sheep Creek, on the east side of Salmo River.

The mine camp and power plant are on a small flat at the head of
Lime Creek, a small tributary of Lost Creek, at an elevation of about
4,100 feet. A steep and rugged hillside rises to the east above the
camp for ar additional 1,000 feet in elevation. Most of the timber
“in this sectlion has been destroyed by fires, but sufficient green
timber remains on the property for z2ll or most mining needs. -

History

Ground now included in the Emerald property was prospected many
years ago for gold as well as for lead ore. The first report, how-
ever was in 1907, and from that year until 1925 the property was a
small but steady producer of lead ore. A small mill was erected in
1919, but since has burned down.

In 1939, following some years of inactivity the owners, The Iron
Mountain Limited, increased their heldings from 17 to 41 Crown-
" granted claims and fractions. A small amount of development work was
carried on by hand mining for 3 years, under the direction of Harold
Lakes of Nelson. Four additional claims were located in 1942.

In the winter of 1941-4R scheelite was found in the laboratory
of the Department of Mines in molybdenite-bearing skarn which had
been submitted for molybdenum assay. Some stripping was done on this
skarn as soon as snow melted, in the hope that a commercial grade
of scheelite might be found. On May 20th, 1942, Harold Lakes dis-
covered scheelite on the north side of the Jersey Road in an old
adit and in a series of opan-cuits that had been driven many years
ago in a search for gold, and had long been forgotten. This
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discovery, now termed the Emerald ore-zone, had promise of production
and exploration was therefore concentrated upon it. Nothing more was
done on the skarn.

Work was pressed.on the Emerald ore-zone with a small crew and
a limited amount of diamond-drilling was done. Later the property -
was brought to the attention of the Metals Controller for Canada, .
with the ultimate result that on August 17th the Iron Mountain lelted
turned the property over to the Dominion Government.

From that day the rate of development was accelerated, and plans
were laid for bringing the property into production. The work is
being carried out by Wartime Metals Corporation of Montreal with E.
E. Mason as manager of the Emerald Tungsien Project. Al the time of
writing, Janusry, 1942, a tram line is being constructed and plans
are being drawn for a concentrator with a capacity of 500 tons per
day ..

General Geology

The property is underlain by lower members of the Pend d'Oreille
series, intruded by three bodies of Nelson granite (see Geology. and
VMineral deposits of Salmo Map-area, by J. F. Walker, Geological Sur-
- vey of -Canada, Memoir 172). The. sediments are on the eastern limb
of an anticline that underlies the ridge west of Lime Cresk. They
strike north 10 to R0 degrees east and dip eastward into the
hillside with local minor folds and contortions; there is an average
plurige of about 15 degrees southward. '

The Pend 4'Oreille series is composed dominantly of argillites
but in the section from the level of the road to the Jersey claim,
elevation 4,050 feet, to the summit of the ridge above there is much
limestone. Leadu21nc mineralizgtion, on which there are two series
of old workings, occurs in the limestone.in local rolls in the struc-
ture. Most of the limestone is relatively pure, is strongly re-
crystallized and blue-grey or white in colour. Three or more bands
“have been strongly and continucusly altered to skarr®™ (locally
garnetite) but for the most part the content of silicate minerals is
.low or absent.

The rocksaimmediatély west of the bed of Lime Creek are siliceous
argillites and guartz-mica schists; one band of limestone occurs on
the ridge west of the creek. Between Lime Creek and the Emerald ore-
zone the section includes soft, dark-coloured argillites as well as
siliceous bands. A prominent band of limestone outcrops at the level
of the Jersey road, and from that level to the top of the ridge there
are alternate bands of limestone and thin-bedded, siliceous argillite,
all dipping eastward at an average angle of about 55 degrees.

There are three stocks of granite. The main stock in the

it

For definition of skarn see p. 11.
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central part of the property, is about 1 mile long (see Fig. 7), and
is a quarter of a wile wide near the drift-covered northern end. The
southern end, south of a sharply defined embayment in the contact, is
400 to 700 feet wide and ends in a point to the south. There are
asSoQiated‘dykes‘near the south end, trending both easterly and
northerly. The western margin of the southern part of the stock is
cut by many quartz stringers and.contains many small, irregular
masses of quartz. The Fmerald ore-zone is adjacent to this margin.

The second stock occurs on the Jersey claim and is an elongated
body a quarter of a mile south of the first. It has not been mapped
in detail since mineralization adjacent to it is chiefly lead and
zinc, but locally there is evidence of small amounts ¢f scheelite.

The third or northern stock is gbout 1 mile in length, only
the southern end of which is mapped in detail (see Fig. 7). The
southern end consists of granite and granodiorite and the neorthern
.end of monzonite. Dyke-like offshoots near the southern end pro-
duce an irregular cutline, and the Dodger showing lies within an
embayment in the contact.

Alteration of high-temperature replacement type (commonly re-
ferred to as contact-metamorphic) is of widespread but local
development and is not restricted to actual granite contacts.
Three prominent bands of limestone lying between the central and
northern bodies of granite are compleiely altered to skarn, a
greenish to brownish rock which locally is garnetite. The bands
are made up of thin-bedded limestone which was presumably of such
a composition as to permit the wholesale formation of calcium-
bearing silicates and other minerals throughout its length,
whereas other limestone bands are not altered.

The lower skarn band is from zbout 20 to more than 50 feet
thick, and has been traced for a distance of nearly 4,000 feet.
The two upper bands are 5 to 15 or 20 feet thick, and about half a
mile long, apparently disappearing to the south. There are ad-
ditional shorter skarn bands near the south 2nd of the northern
stock and others are present in the Dodger embayment. Skarn is
alsc developed between the Bmerald and Jersey claims. Sulphide
minerals are aglmost everywhere present in varying amounts, from
a fine scattering to locally massive concentrations, as in the
Dodger ore-zone. All or nearly all of the skarn contains dis-

. seminated scheelite, commonly low in grade.

. The mineralogy of the skarn has not been extensively studied
but the rock is the product of an intense alteration of limestone
‘characterized by massive green diopside and brown garnet. It is a
banded rock, the individual bands of which are mottled and stresky
and centain a few small patches of residual limestone. The minerals
inciude the following in variasble proportions: diopside, garnet,
vesuvianite, calcite, feldspar, augite, amphibole and others, the
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sulphides pyrrhotite, pyrlte molybdenlte, chalcopyrite and, in
addltlon,_scheellte and powelllte

© A somewhat different type of alteration, characteristic of the
Emerald ore-zone and formed locally in relatively pure limestone by
replacement, consists of closely associated silicate and sulphide
minerals. It differs from the common, garnetiferous skarn in that
the silicates include augite; probably actinolite, some epidote and
bilotite and other minerals in minor amounts; pyrrhotite and pyrite
are developed in sbundance, together with small amounts of chalco-
pyrite and rare specks of molybdenite. A little wolframite has
been detected. Some silicified limestone is associated with this
mineral assemblage. It is perhaps confusing to refer to this rock,
which constitutes the tungsten ore in the Emerald zone, as skarn,
but there is no other name which is at present acceptable. The
chief difference between this Bmerald skarn and the above-noted
-skarn bands lies in the fact that the former contains no easily
recognizable garnet and no diopside, both of which are characteristic
of the skarn bands, and in the fact that sulphides are abundant.
The intimate association of sulphides and pyroxene (and locally
biotite) is also found in parts of the Dodger ore-zone where the
two types of skarn intergrade.

'Scheelite Mineralization

Scheelite occurs in garnet-diopside skarn, in concentrations
of sulphides in such rock, in the Emerald type of skarn, in '
silicified limestone, in quartz veins and replacements, and in
hydrothermally altered granite. It is of widespread occurrence
even though concentrations in excess of 0.25 per cent tungstic
oxide are relatively rare. All of the scheelite occurs as fine,
disseminated grains. '

There are three main occurrences: (1) the skarn bands,
(R) the Dodger ore-zone, (3) the Emerald ore-zone. These are
separate and are for the most part geologlcally distinet. They
will be dealt with separately and later certaln common factors
will be discussed.

Skarn Bands

The Skarn Bands are of least immediate importance, having been
only partly explored. The content of tungstic oxide is low and the
only possibility of mining more than local sections depends -upon a
large tonnage operatlon There .is a molybdenum content that is even:
lower than the tungstern, and it is only in certain sections of one or
" more of the upper bands that the metal seems p0381b1y of economic
value .

" The scheelite occurs as scattered grains or in trains of grains
that follow individual beds. Certaln beds or groups of beds appear
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to have been more favourable than others in any given section but
there is no apparent reason why this is so; at least there seems to
be no textural or mineralogical feature to explain this fact. Much
of the scheelite seems to be merely a constituent of the rock but
some is clearly related to narrow guartz-filled fractures. These
stringers of quartz traverse the beds at right angles and 1oca11y
branch out and penetrate between the bedding planes; some contain
scheelite but most of them are barren. The rock adjacent to some
stringers 1s enriched with scheelite and certain beds may be en-
riched for distances as great as R0 feet from a stringer which has
apparently acted as a feeder. It is inferred that there are two
generations of scheelite, but there is no other supporting
evidence.

Certain sections as much as several feet wide and as much as
30 or 40 feet long may assay a large fraction of 1 per cent tung-
stic oxide, but much of the skarn assays less than 0.10 per cent
tungstic oxide. K Visual examination of the grade of the skarn band
is difficult owing to the fact that there is commonly some powellite
present, the fluorescent colour of small grains of which is not
easily distinguishable from that of scheeliile.

The skarn bands dip eastward towards the northern granite
stock and must terminate against granite at some distance down the
dip. It is possible that richer concentrations of scheelite may
occur farther down the dip and closer to the contact. Some pre-
lipinary surface sampling and near-surface diamond-drilling has
been done on the lower band and further investigation is contemplated.

Dodger Ore~Zons

The Dodger ore-zone is only partly explored. It lies in the
-fork vetween the south end of the northern granite stock and an
easterly projection from it. The granite basin so formed is shallow
and interbedded argillites and limestones dip eastward within it.

One band of limestone, locally containing lead and zinc mineraliza-
tion, was drifted on in the upper Dodger adit and has been exposed at
intervals by open-cuts. This band is wnaltered, but the section be—
neath it contains much Skarn

An old adit was driven B0 feet southerly from the granite con-
tact on a showing of sulphides. From a point near the portal for a
distance of 386 feet thsre is much skarn of both garnetiferous and
Emerald type containing much sulphide, chiefly pyrrhotite. This ap-
pears to be a bedded deposit dipping at 50 degrees, and if so is
about 17 feet wide; a composite sample across the full width assayed:
tungstic oxide; 1.7 per cent. Stripping farther to the south showed
skarn with varied amounts of scheelite but for the most part rather
Jow in grade. Diamond-drilling from two stations 100 feet apart
showed in section a very complex structure with some.drag-folding
the details of which could not be worked out. Economic mineraliza-
tion was indicated but the lateness of the season forbade further work.
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Certain general conclusions may be .drawn, even though the struc-
ture is not completely understoed. The alterstion is to skarn of the
garnet-diopside type but there is much associated sulphide intergrown
with silicates after the Emerald type of skarn. Mineralization ap-
parently follows the bedding in an intricate structure, pointing to
the conclusion that there has been a selective replacement of certain
beds in the section.. The amount of scheelite is variable and may or
may not occur with the heaviest concentrations ¢f sulphides; ii{ may
occur in skarn alone but not as a rule when garnet is most prominent.
The better grade of scheelite does not persist to the granite con-
tact but is separated from it by from 5 to 30 feet of relatlvely
barren rock.

This zone is deepening to the south and approximately the same
conditions may be expected for a strike length of 1,000 feet unless
the graniie trough should disappear with a sharply stespening con-
tact. -Just east. of the end of the granite there are three sulphide-
bearing vein-zones, the strike ¢f which leads them towards the Dodger
zone beneath intervening overburden; these zones contain very little
scheelite, but they are composed of massive sulphides rather than of
skarn. There is a possibility that they are connected in some way
with an extension of the Dodger zone.

Bmerald. Ore-zone

The Emerald ore-zone is the 1argest and the hlghest in grade at
the present stage of development. It is on the south side of the
_central granite stock at about the level of the Jersey road (see
Fig. 9).

The only underground work 4t the time of examination‘was an old
gdit and-the following description of the ore bodies is based on sur-
face work and diamond-drilling. . '

The Emerald ore-zone is naturally divisable into two sections,
a northern and a southern, on either side of a postulated fault that
has dropped the southern secticn about 50 feet relatively to the
northern.- The two sections are distinct and will be mined separately.

The northern section is the smaller but is on the average higher
in grade. It is 450 feet long, up to 50 feet in horizental width,
and bottoms at shallow depth. The ore is in strongly altered granite
in contact with argillites. The ore-body has been outlined by several.
trenches put through deep overburden, and is not completeliy exposed.
It narrows abruptly near the north end to an extremely shallow "tail"
and tapers to the south to z zone a few feet wide. The surface area -
is estimated to be 9,000 square feet and the depth, as proved in two
diamond-drilled sectlons, is about 15 feet beneath the overburden of
boulder clay. -

Minéralizatioh is in strongly altered granite and quarts. The |
guartz is highly irregular and occurs as replacement bodies rather
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than veins. The amount of sulphides, including pyrite, pyrrhotite,
chalcopyrite and molybdenite is generally low, but there are two
ribs of heavy sulphide associated with pyroxene which are identical
with the Emerald type of skarn characteristic of the southern sec-
- tion. Much of the ore is in almdst completely silicified granite,
material that is largely quartz but showing vestiges of granitic
texture. There is locally a secondary development of mica, which is
particularly noticeable in a 2 1/2 - foot section in one trench that
.assayed Rl per cent tungsiic oxide. The scheelite is all fine-
grained and is disseminated through the three types of host rock;
the grains appear to be larger and more scattered on the eastern
margin where there is less silicification of the altered granite.

Oxidation is intense in parts of the ore-body. The silicified .
and altered granite is porous and oxidation has penetrated it to the
bottom of the mineralization. The more massive concentrstions of
‘sulphides, however, are not oxidized except at the surface where
detached blocks disintegrate rapidly with the production of a white
coating of ferrous sulphate. It is a matter of interest to note that
massive pyrrhotite does not oxidize rapidly but rather the intergrowth
of pyrrhotlte, pyroxene and biotite.

Dlamond—dr111 cores were fragmentary and no goo@ section of the
ore-body was obtained but there appears to be a sharply défined boun-
dary between ore and unmineralized rock underneath. A wholesale
alteration of the granite beneath the ore-body has’ been-proved to
extend to a depth of at least 120 feet. This alteration has pro-
duced a soft, incoherent, blsached product in which the granitic
texture is in large part destroyed. This is dominantly a sericitic .
alteration, accompanied by stringers, grains and irregular masses of
quartz. Locally a fine, black quartzose breccia occurs beneath the
cre but not in it; it is seen alsc in irregular veins in the granite
north of the ore-body. The black material is tourmaline, and it is

not known what relation this quartzmtourmallne bre001a bears to the
ore, if any. :

. It is believed that this section represents the roots of a once
larger ore-body that occurred at the base of the limestone.

The southern section of the Emerald ore-zone is now being de-~
veloped for mining on a 300 tons per day basis. It is 1,725 feet
long between the northern bounding fault and the southermost diamond-
.drill-station. The maximum width of the zone is about 140 feet o
horigontally within which the ore occurs in deveral laterally well-
defined bodies as well as in irregular shools against the granite.

Limestone;rstratigraphically the lowest on the property, dips
eastward towards the steep granite contact and lies conformably
above argillite. There is thus z iriangular wedge of limestone, the
apex of which is at the line cf contact of argillite with granite.
¥ineralizing solutions have risen through the granite and have pro-
. duced ore-bodies in and near the base of the limestone Wwedge.
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The argillite-limestone contact is relatively straight and fol-
lows the general course of the Jersey road. Dips in the northern
part are about 50 degrees eastward and in the soubhern part are about
70 degrees eastwards. There is some local contortion recorded in the
drill cores that probably sighifies drag folding. The granite- -
limestone contact at the surface is quite regular, except at one
place east of the old adit where thsre are two small outward bulges
in the granite, around which the limestone beds“are flexed and’
broken. The granite contact has a steep westward dip.

The outline of thé granite is complicated in cross-section in
the north-central part of the zone by an eastward dipping, flange-
like offshoot or dyke. This flange dyke is from 10 to 30 feet wide
and'is irregular. It lies near the argillite-limestone” cohtact, and
the granite trough formed between 1t and the stock coinecides in
general with the base of the limestone wedge and also with that of
the ore. A further cowmplication, in the neighbourhood of the old
adit, consists of a broad cross-flange of granite which does not
~completely reach the surface but which effectively d1v1des the 11me—
store wedge into two parts o -

A second, ' cross—cutting dyke about 20 feet wide has been traced
from the Jersey road across Lime Creek to the west. Other small
outcrops of granite in the basin of lee Creek may represent elther'
dykes or small bosses. : 3

The wedge of limestone is about 75 feet deep at the norihern end
and rakes to the south at an angle of about 7 degrees. At the southern
explored end of the section the granite swings easterly and as a re-
sult the basin was expected to deepern rapidiy. A cross-section ‘
established by diamond-drilling, however, disclosed a buried shoulder
of granite that meets the limestone- argllllte contact. on the same
line as though the limestone-granite contact at the surface were
straight. The limestone wedge is R00 feet deep at this southern—
most cross-section. . '

Most of the ore in the southern section of the Emerald ore-zone
is that particular type of skarn already referred to, namely an in-
timgte mixture of pyroxene and sulphides. Much of the remainder con-
sists of silicified limestone contalnlng sparse sulphldes and a minor
amourt of greenish silicate minerals. Some ore occurs in granite
and in quartz bodies within or adjacent to the granite, but this is
of minor importance so far as known there is a distinct possibility,
hcwever, that more ore of granitic type will be found than has so far
been indicated by diamond-drilling. :

. Three or more tabular ore-bodies are -known, as well as some ir-
regular pods and masses. The ore-bodies are for the most part parallel
with the average attitude of the bedding and are apparently controlled
in general by the bedding planes, although there has been local trans-
gression of them. The ore-bodies are known at the time of writing
only from diamond-drilling at north-south intervals of 100 feet or-more.
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The ore-bodies include sheets of unmineralized limestone that
apparently represent wreplaced beds. In most cross-sections the
cre cbviously plays out up the dip; in some it merely wedges out and
in others it passes into a series of sheets of skarn containing less
scheelite and separated by increasing widths of intervening limestone.
The same thing happens to a lesser extent in depth, with the ore
playing out down the dip into unaltered or silicified limestone,
nmasses of silica or, less commonly, into unmineralized skarn. In
certain sections, on the other hand, mineralization occurs across
greater widths at or close to the granite contact and locally
follows the contact and penetrates the granite for short distances.
In one cross-section the flange dyke is completely replaced by skarn,
so0 much so that no evidence of the dyke was seen in one drill-hole
that crossed it. '

The ground is for the most part deeply covered with glacial
drift so it is not known how much minerslization reaches the sur-
face. Sirong local mineralization is -expcosed by trenching at the
bulge in the granite contact; some of which is bedded and some fol-
lows the contact without regard to bedding. Much of the ore does
not reach the surface, however, particularly in the deeper part of
the basin, and some in the northern or shallower end is weaker at
the surface than it is at depth. Both skarn and scheelite are con-
fined to a short vertical range and the worth of the mine is due
‘to the fact that although the ore bodies are shallow there are good
average widths for the known length of 1,725 feet.

The evidence points tc the fact that scheelite mineralization
is streaky, but it is not known how continucus individual streaks
may be. In the core intersections many widths assaying 5 per cent
or more tungstic oxide are bounded sharply with similar-appearing
material that assays a fraction of 1 per cent.

7 It is an interesting. fact, and one possibly of value to pros-~
pecting in general, that scheelite tends to occur within the western
rather than the eastern side of the limestone basin. In other words,
the scheelite tends to follow the limestone-argillite contact rather
than the limestone-granite contact. This is particularly apparent
in the southernmost cross-section. '

Disseminated scheelite occurs in sheet-like zones from a few
inches to 12 feet in width. In one section ore will be wined
across a horizontal width of 30 feet including beds of limestone
too narrow to be left as pillars, whereas in cther sections the ore
bands are widely enough separated that ths intervening limestone
.may be left. Local coalescence of ore-bodies across intervening
limestone, the occurrence of local pods and sheets at and near the
granite, and variations in intensity of mineralization all con-
tribute to difficulties in wining and preclude the making of pre-
cise statemenis regarding widths and lengths of ore-bodies at the
present time. '
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Until mining is well advanced it is impossible to do more than
‘hint at the probable interrelation of different types of ore and to
outline some of the possible factors that have influenced the de-
position of ore. The following statements deal with observed facts
- the relative importance of which is not known.

The granite abreast of and beneath the wedge of limestone is
strongly altered to a bleached and somewhat incoherent mass con-
taining sericite and much guartz. It is plain that the mineralizing
" solutions rose from depth within the granite and produced this
alteration, but no mineral was deposited in it. Diamond-drill cores
_disclose a very small amount of sulphides including rare grains '
of molybdenite.

There tends to be more gquartz within the granite close to the
contact and -this quariz, eithér as replacement masses or as ramifying
stringers, locally contains scheelite but not many sulphides.
Mineralization of this type, in places constituting ore, is seen
particularly in that complex area in and near the old adit, where the
flange-dyke is to a high degree replaced by quartz. - This concentra-
tion of quartz in granite may merge upwards inte skarn but there is
a tendency for it to pass rather inte relatively massive silica, which
presumably has replaced limestone, and which in turn passes into
silicified and mineralized limestone and thence into skarn. The
sulphides, particularly pyrrhotite, are largely confined to the skarn

‘but scheelite with or without sulphides, may occur also in silicified
limestone or in quartz-invaded granite. Massive silica is not as a
rule mineralized and may form the bottom of an ore-body.

. The foregoing seguence is an idealized one and is not every-
where developed. It indicates thait uprising solutions sericitized
and deposited some silica within the granite, deposited more silica
at the limestone contact and finally produced the sulphide-bearing -
skarn still farther away from the source, within the wedge of lime-
stone. Almost all of the skarn contains scheelite, as does much of
_ the partly silicified limestone, particularly when it contains an
appreciable amount of sulphides; the guartz-invaded. granite only
. locally contains scheelite. '

The process of alteration and mineralization appears to have

been a continuous one, whether or not it was vrotracted. There is

a hint, however, that some scheelite may have been introduced with a
later influx of quartz. The evidence for this is found within the
0ld adit where a rib of mineralized gquartz appears to. be different
in character from tha®t which has silicified the granite, and may

be younger. This is entirely logical, in view of the cited evidence
of secondary introduction of scheelite in the skarn bands elsewhere
~on the property. The importance of this secondary introduction

in the Emerald ore-zone, if it is indeed a fact, is not known.

There appear to have been sevefal factors that 16ca1ized the
alteration and mineralization. Bedding was the most important.
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Not all of the ore is bounded by bedding planes, but there is a strong
tendency for it to be so bounded. Some slight difference in original
composition or texture seems to have made ceriain beds more amenable
to replacement, and this appears to have been z¢ whether or not the
original limestone was folded. Drag-folds in some instance served to
localize the alteration, and it may be that these might have formed
a locus of least pressure resistance to the invading solutions. The
bedding is not everywhere followed, however, and it is clear that
fractures in some places helped to introduce and to guide the soliu-
tions. The vertical range of the Emerald ore-bodies is so short that
it is assumsd that replacement and mineralization were governed by a
fine balance of conditions among which temperature and pressure were
probably important.

General Remarks

The foregoing discussion has been somewhat generalized. Actually
the various types of alteration and of mineralization integrade
locally, but it is a general fact that they are separate and distinct.
The picture is not of course complete, and much exploration remains
to be done.

The lower Skarn Band was bulk-sampled where exposed east of the
0ld camp (see Fig.8 ), and also diamond-drilled to test the values
near the line of exposure. Some long holes are contemplated to in-
vestigate values farther down the dip and closer to the granite basin
which is presumed to underlie the region between the ceniral and
northern stocks. It is quite conceivable that in this location
mineralization may be found in other beds than those seen to be
mineralized at the surface.

~ The Dodger ore-zone is to be developed as soon as snow is off
the ground. There is no ore yet blocked out, strictly speaking,
but thers is every indication of an important ore-body in this sec-—
tion. Development from the present showings and extending farther
to the south may establish a connection between the Dodger mineraliza-
tion and that of the wpper skarn bands.

The Emerzld ore-zone is outlined and is in process cf being
completely developed. The southern end is "open" and the last
astablisted cross-section is bebter than the average. Further ex-
ploration to the south is contemplated.

There are no gold values. It is alleged that early prospectors
obtained some high gold assays, but this has not been substantiated.

Thére is no recoverable molybdenum in the Emerald ore-zone and
apparently none in the Dodger, but there may be a recovery of this
metal from the skarn bands if these or sections of them, can be
brought into production.

No worthwhile scheelite has been found about the southern
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granite stock on the Jersey claim. There are, however, indications

of scheelite and prospecting in that general area is to be recom-
mended, particularly as knowledge of the factors governing mineraliza-
tion expands. In the language of the prospector this is scheelite
~country, and finding and outlining of favourable structures should

be systematically undertaken, rather than the more ordinary pro-
cedure of searching merely. for mineralized outcrops. As in explor-
ing any deposit of this general type the employment of detalled
geological mapping is important.

Progress of Mining

At the time of examination and up to November 1lst there were
no underground workings other than the Dodger adit and the old adit
on the Jersey road. Some trenching and stripping had been done on
the Emerald ore-zone and a minor amount on the Dodger ore-zone, but
no complete, systematic frenching had been attempted. Some bulk
sampling had been done on exposures of the lower Skarn Band, and
several thousand feet of diamond-drilling had been done on the
Bmerald and Dodger zones, chiefly on the Emerald.

During January 1945, two adits were being driven at an eleva-
tien of 4,025 feet and a third is projected at an elevation of 3,950
feet to tap the southern section of the Bmerald ore-zone. & tramline
.15 being constructed from the lower adit to the millsite which is
about 1 1/2 miles distant to the west, in the valley bottom of the
Salmo River. Plans are being drawn for the mill and excavation. for
foundations has been started.

. An adequate supply of water for camp and mine use was obtained,
partly from a stream half a mile to the north and partly from the old
lead~zinc workings. A new camp Was built to replace the collection
of small and old buildings already on the property. The new camp
- has been completed, and there are about 200 men on the payroll. The
existing road from the mouth of Sheep Creek was widened and in part
- relocated and no difficulty is expected in winter travel.

The mill is being built on contract by Consolidated Wining and
Smelting Co. of Canada, Limited, with a view to early completion.
Work at the mine is being pressed vigorously by the manager,.

E. E. Mason.

This property, owned by Consolidated Mining and Smelting
MOLLY Company of Canada, Limited, is on Lost Creek, 4 miles from

Salmo River. It was staked originally as-a molybdenite
property from which a small shipment was made during the war of
1914-18. 1In June, 1942, Joe Gallo of Nelson discovered scheelite
mineralization on the Molly 4, quite apart from The molybdenite .
workings, and a considerable amount of surface work was done on 1t
by the Company during the balance of the season.

A branch road leaves the highway 8 mlles south of - Salmo and
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follows easterly up Lost Creek to an old logging camp immediately
east of the property. The showings are on a steep mountainside
which faces north at an elevation of 4,200 feet, or 1,200 feet in
elevation above the creek: they are reached by a steep trail from
an old mine camp on the creek.

The rocks are argillites and limestones of the Pend d'Oreille
series, intruded by a large mass of Nelson granite. Mirneralization
is in skarn within light grey limestone adjacent to the granite and
in a slight embayment in the contact. " Sharply defined areas in the
limestone are altered to skarn®™ which contains abundant garnet.
Sulphide minerals include pyrrhotite, pyrite, chalcopyrite,
molybdenite and rarely sphalerite.

Scheelite occurs as small, disseminated grains in skarn and
none is found in limestone. It is associated generslly but not ex-
clusively with sulphide minerals. Sulphides are most abundant in
the mair showing at the graniie contact, -but the scheelite content
is lower at the contact than 1% is at a disiance of 30 feet or more
from it. At several points a betier than average grade of scheelite
was observed associated with relatively massive garnet. '

The main or eastermost showing has been completely stripped for
a strike length of 200 feet and a width of 20 to 40 feet along a
northwesterly trending contact. Limestone beds dip flatly south, at
an average angle of about 15 degrees, and are displaced by one or
two minor faults. Small areas of granite are discernible on the
stripped area, suggesting that the upper surface of the granite is
here highly irregular. Skarn is developed as two bedded replace-
ment bodies, one of which is 3 1/2 to a local maximum of 10 feet
thick, is 80 feet long, and 1s seen to extend down the dip for
about R0 feet. This sksrn band extends from the main granite on
the east to, apparently, a small granite mass on the west, although
the alteration may cease short of this granite. The second skarn
band is about 10 feet stratigraphically above the first and outcrops
15 feet to the south; the two bands barely overlap in plan. The
second body of skarn is 50 feet long, 6 to 8 feet thick, and extends
about 15 feet down the dip; farther down the dip it is, at leas®
locally, succeeded by limestone. - Fifteen feet farther west, past a
small aplite dike, the stripping is in argillaceous rocks.

The grade of mineralization was estimated only. A maximum
grade of possibly 2.0 per cent tungstic oxide was only loczlly seen.
A tungstic oxide content of 0.5 per cent or somewhat less seems to
be a fair estimate over the widths and lengths indicated.

Northwest of this showing, along the trail, at distances of 80
and 200 feet, are two local occurrences of skarn in limestone. These
are lenticular and are clese to the granite contact.

*  Por definition of Skarn see p. il.
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An additional 130 feet still farther to the north-west an old
open-cut discloses skarn of a slightly different manner of occur-
. rence. The open-cut at the time.of examination was not cleaned
out, but the southern face showed a mass of skarn 10 feet or more-
high and 6 to 10 feet wide, developed diagonally across.the bedding
~of the limestone; twe small masses of skarn were seen on the west
~wall of the open-cut. A few vaguely defined slips could be seen,
and these might have served to introduce or to control the forma-

tion of the skarn, or else it formed along the axis of a roll in
~the structure. Mineralization here is somewhat stronger than the
average of that in the main showing.

. The property was examlned in October, 1942

Thls group, con51st1ng of three Crown—granted and several
JUMBO  located claims, is owned by Herb. Gretchfield and associates
, cof Salmo. It was under option to Kelowna Exploration
Company Limited whe did some exploratory work during the. 1atter half
of 1942 _

It is on the north 81de of Lost Creek, opp051te and adjoining
the Molly at an elevatlon of 5,100 feet, 1 mile north of the old
logging camp, from which it is reached by trail.. It may also be con-
veniently reached by 1 1/2 miles of trail from the Emerald mine.

The showings are in a band of Pend d'Oreille limestone at the western
contact of a large body of Nelson granlte

The pr1n01pa1 Worklng is an adlt driven 85 feet north~westerly -
in granite to & contact with argillite. A northern branch of the
adit also reaches argillite and a second branch, the face of which
is 110 feet north of the portal, encounters a quartz vein as much as
5 feet wide, which follows a granite-skarn contact. The skarn is
exposed on the west side of the vein for a distance of 20 feet and
is of unknown width. Disseminated scheelite occurs in the skarn. for
a vertical distance of nearly R0 feet, as seen in a shallow winze
at the face of the drift; the skarn contains much watery quartz and
some sulphides, principally pyrite: The grade of this wmaterial, as
exposed, was estimated to be a little more than 0.5 per cent tungstlc
oxide. : S .

Some open-cuts have been put in on the contact at intervals,
from 100 feet south of the adit to 750 feet north. A band of lime-
stone, as much as. 15 feet thlck follows the contact and dips away
from it beneath argillites. Skarn is developed locally in this
limestone and contains small amounts of scheelite. At the northern-
nost end of the open-cuts float containing worthwhile scheelite was
discovered just before snow fell. Other old workings extend along
this contact, but were not seen at the tlme of examlnatlon 1n 1ate
October 1942
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This properiy, staked by L. R. Clubine in 184%, was
CLUBINE optioned by Consolidated Mining and Smelting Company of
Canada, Limited. It is on Lost Creek and includes all
ground south of the Emerald and west of the Molly on the north side
of the creek. The ground is heavily covered with overburden.

Scheelite mineralization was found in a small outcrop of skarn
150 feet from the road snd a 120-foot trench was put in across the
strike. A second trench, 50 feet long, was put in about 500 feet
up the hillside to the north. Skarn, limestone and argillites are
exposed in these. trenches, but there is doubt whether the two are
on the same horizon. The strike is north-westerly but, at least in
the lower trench, there is minor folding, including two flat rolls
with a low southerly plunge. Scheelite is disseminated in the skarn,
some sections of which contain an interesting amount of scheelite.

This prospect has promise inasmuch 2s scheselite occurs nearly
half a miie from the outcrop of any krown intrusive body. The
ground should be carefully studied to find all outcrops and to
determine the struc¢ture and the factor or factors that influence
the deposition of scheelite, Further stripping coperations and some
diamond-drilling began late in 1942. :

This group of recorded claims is owned by J. Sapples
LITTLE KEEN of Salmo and, together with additional claims staked
‘ by Joe Gallco, was optioned in 1942 by Bralorne Mines
Ltd. - It is on the west side of Bermmet (Bear) Creek, a tributary
of Sheep Creek 3 1/4 miles from -its mouth. It is 7 miles south of
Salmo by road. The principal showings are 1,500 feet south of and
400 feet in elevation above the Sheep Creek road. The group was
originally staked as a molybdenite prospect.

. The moderately steep hillside is for the most part heavily
covered by drift. A few outcrops of argillite are seen, dipping in
general northward with the slope of the ground. A small area of
oubcrop shows granite cutting argillite and limestone and some sur-
face work has been done on it. Mineralization is in a band of
altered limestone that appears Lo be. aboulb 20 feeid thick; molybdenite
and scheelite occur in it within the same small area but are not
otherwise closely related. The structwe appears to be anticlinal
in general, with a northward plunge flatber than the hillside, but
complex minor folding and some faulting obscure continuity; altera-
tion to skarn® is not complete and does not rigidly follow the bed-
ding. ' ‘

Disseminations of scheelite and molybdenite occur in the skarn,
and the latter mineral is also found in the granite. Associated
sulphides are chiefly pyrrhotite and pyrite. Molybdenite-bearing
patches have been found assaying up to 5 per cent MoSg and short

AL
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For definition of skarn see p. 11.
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scheelite-bearing bands assaying about 1 per cent tungstic oxide and,
in addition, a few stringers assaying several times the latier figure.

A winze was sunk 15 feet with a dip of 20 degrees on the granite-
limestone contact. This encounteréd some faulting and some evidence
of mineralization. Current work (December 1lst, 1942) is. reported to
include driving an adlt at a slightly lower level.

The rather intricate struciure and the small area (100 by R00
feet), only imperfectly exposed, make initial exploration difficult,
but the showings warrant examination. The scheelite and molybdenite
are not intimately assoeiated, but probably would have to be mined
together; it is too early to state which mineral is likely to be
‘the more important, although if alteration of the limestone band ex-
tends far up the dip the scheelite is almost certain to predominate.
The possibility of the existence of bays or troughs in the upper sur-
face of the granlte should be 1nvest19ated

A second‘shOW1ng,‘1,000 feet_ln elevation above is in skarn at
the ‘contact of another granite:stock. Barly work disclosed only
small amounts of scheelite but an additional discovery is reported
to have been made just before snow fell. Bralorne relinguished their
option. in January, 1943. The property was examined in late Oclober,
1942. : :

This group of § claims was staked in July, 1942, by
- BALSAM Ed Haukendahl and partners of Ymir. It is half a
' mile east of the Hunter V mine, at an elevation of .
about 8,000 feet-on the ridge between Hidden and Porcupine Creeks.
It is reached by 3 1/2 miles of trail from the Porcuplne Creek road
1 2/2 miles south of Ymir.

- The northern msrgin of a large mass of granite is in contact
with Pend d'Creille limestone along the east-west ridge already
mentioned. The limestone is altered to skarn in a strip along the
contget - from a- few inches to a. few feet wide, a5 exposed in a series
of 0ld and new open-cuts and trenches along a length of 800 feet.:
Scheelite occurs as scattered grains in the skarn, together with
variable amoimts of chalcopyrite, pyrrhotite and pyrite. 4An es-
timated maximum content of 1.5 per cent tungstic oxide was seen in
ore. small area, but the average exposed in the several'worklngs was
estimated to be a small fractlon of one per cent.

Alteration and mlnerallzatlon both seem to be restricted to the
ectual contact, with 1ittle penetration of the limestone.

" Purther Work was belng done at the tlme of examination, late.
October, 1942.

This group was staked in May, 1942, by Ed Haukendahl

STEWART and partners of Ymir. If was cptioned in June-of the -
same year by Premier - -Gold Mining Company Limited, who
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carried out a considerable amount of surface work beitween August 10th
and October 3lst, 1942. The property was later optioned by Con-
solidated Mining and Smelting Company of Canada, Limited.

The claims are on Stewart Creek which flows into Salmo River
1 1/2 miles north of Ymir. A pack trail 3 miles in length leads
westerly from the river, elevation 2,500 feet, to a campsite on the .
cresk, elevation 4,000 feet. The showings are above the campsite on
a heavily timbered, northward sloping hillside between elevations of
4,500 and 4,850 feet.

Scheelite mineralization is confined to one or more bhands of
skarn,”™ which are interbedded with argillites and other fine-grained
sediments of the Rossland Volcanic group. These rocks dip steeply
west. The showings ars north of a wide bay in a body of granite
porphyry. The minerglization is not closely related to the granite,
the best showings being about 300 to 1,200 feet north of the contact.

The scheelite occurs as fine grains disseminated through the
skarn which is a greenish rock composed of secondary silicates,
chiefly diopside, among which garnet is present but is only locally
abundant. The rock is patchy owing to variations in the relative
proporticns of the silicate minerals but there is no apparent as-
soclation between scheelite and any one of the silicate minerals or
grouping of them; where garnet is most abundant there is in general
less scheelite. Sulphide minerals are present in small awounts of
molybdenite, and rarely chalcopyrite and galena.

Mineralization may occur across the full widih of a band of
skarn or as one or more narrower bands within it. Shoots pass into
stringers rather than terminate abruptly. In no instance was
mineralization seen in the argillaceocus walls. The best indicator
of scheelite is sphalerite, although not in proportion to the amount
of the latter mineral. Scheelite is closely asscociated wiith the
formation of skarn, but the presence of some flat-lying guariz
stringers points to the possibility that some scheelite was intro-
duced at a later date; this may account for a better than average
concentration in an old 15-foot long adit, bub definite proof is
lacking. ‘ :

The best mineralized section is about 500 feet in length., It
is nearly 600 feet north of the granite and is 15C feet south of the
01d adit which was the site of the original discovery. The northern .
part of this section is a single band of skarn, from 3 to 8 feet
wide, which has been completely stripped for a length of 225 feet
and which is mineralized across an average width of 2.8 feet. There
is some evidence ¢f faulting, but with no apparent offset. In the
southern part of the section, 180 feet long, there i1s a second band
of skarn 2 to 15 feeit wide and 40 to 5C feet west of the main band.

- The highest grade section on the property, and also the widest, is

*  Por definition of skarn see p.11.
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on the west band, the extensions of which are unknown. Farther north,
towards a small creek, and farther south to the granite contact
mineralization is weak and erratic in skarn that has been uncovered
in a number of trenches along the same general north-scuth line.

There zppears to be one long band of skarn and one shorter one
which lies to the west in the best mineralized section but there
are offsets and discontinuities that cobscure the relaticnship be-
tween them. It may be that (1) the original limestone was
lenticular, (2) faulting has offset the shorter band so that it
has not been picked up by trenching, in which case th2 longer band
i3 not continuous but is in reality two or possibly more bands
faulted into line or, (3) there has been close folding that has
produced a local repetition or has squeezed oul some of the original
limestone.

A11 showings have besn carefully sampled by Premier Gold.
Mining Company, limiited. Assays range from a trace to 4.8 per cent
tungstic oxide, with some sections below mining grade. Certain
definite shoots are indicated, but their rake is not known.

The siructure is not understood. It is not known for certain
how many skarn bands there are nor what the effect of the faulting
has been. Overburden is not deep for the most part, but the timber
cover is heavy and stripping has been carried to the limit of its
feasibility. TUnderground work, supplemented by diamond-driiling, is
needed to give necessary information regarding contlnulty and con-
trol of mineralization. ‘

. The property was examined in late October, 1942.

‘ - This group of 5 claims was staked by Joe Gallo of Nelson
GROUNDHOG  in 1942, and was optioned by Bralorne Mines Ltd. who
' relinquished the option after doing a small amount of
stripping.. It is on the east side of Arrow Lake, 6 miles from Deer
Park by logging road and 2,000 feet in elevation above the lake.

Sedimentary rocks, possibly including some greenstone, dip north-
westward and are intruded by diorite. The contact trends northerly
and appears to truncate the formation at a small angle, but the
scarcity of exposures makes this point obscure. The mineralized
zone lies about 100 feet wast of the diorite and sbout 50 feet souih
in a vague embayment in the contact.

The mineralized zone consists of skarn® and a iittle garnetifer-
cus limestone, and is bounded laterally by blocky argillites. The
zone 1s imperfectly exposed but appears to be about 80 feet wide
and can be seen for a length (strike north-east) of 125 feet, to the

&

For definition of skarn see p. 11.
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south side of a small knoll. The skarn contains much garnet and
sulphides, including chiefly chalcopyrite and pyrrhotite, which are
locally plentiful. Scheelite occurs as disseminated grains, some
of which are very small, in the skarn and particularly where sul-
phides are abundant.

An old'50~foot shaft on the small knoll passes vertically
through 20 feet of skarn and 10 feet into diorite. An open-cut
35 feet north of the shaft and 40 feet long is driven across the
strike and shows scheelite throughout its length, but most is within
the eastern 25 feet of length. Light stripping north-east of the
trench and south of the shaft shows skarn at a few points. Sysite-
matic stripping was attempted by bulldozer but, except. on the knell,
the over-bwrden proved to be too deep.

Distribution of scheelite within the zone cannot be clearly
seen owing both to imperfect exposure and to heavy oxidation.
Many specimens on the shaft dump would assay nearly 1 per cent
tungstic oxide, and a few specimens from the open-cut could assay
about 2 per cent, whereas some exposed parts of the zone contain
very little scheelite. The shallow depth to wmineralized diorite
in the shaft, although it does not prowve that the exposed section
bottoms at a depth of R0 feet, does make the available tonnage
limited in this section.

Stripping already referred to at the southern base of the knoll
imperfectly exposes skarn, not all of which is mineralized. , Com-
pletion of this stripping should prove whether or not interesting
mineralization persists to any distance south of the shaft; over-
burden farther to the south-west is deep, and systematic stripping
or trenching would be expensive.

The property was examined in October, 194%.

This property, consisting of two Crown-granted and
BUNKER HILL . a number of located claims, is owned by Waneta Gold
. Mlnes, Limited, of Nelson. It was a small gold pro-
ducer in the past.” It is on the east side of Limpid Creek, a trib-
utary of the Pend d'Oreille River, and is 8 miles by road either
from Nelway or Columbia Gardens. The property was under lease dur-
ing the latter part of 1942 to Harry Lefevre, of Rossland, who
dlscovered scheelite in two old pits some dlstance from the main’’
workings. ‘

The.showing, elevation 4,000 feet, is about 1,000 feet easterly
from the portal of No. % adit, close to the wesiern contact of a
granmite stock. The intruded rocks are argillites, limestones and
quartzites of the Rerjo formation, which lecally dip towards the
granite in a small embgyment in the contact.

Scheelite occurs as disseminated grains in a banded gneiss which
gppears to have been derived from argillaceous sediments. It is
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closely associated with fine-grained, lacy-textured pyrite that
weathers to a yellow iron oxide. Distribuition within the two pits
appeared 1o.be quite wniform, and two samples of representative
material assayed 0.89 and 0.8% per cent tungstic oxide. The band
of gneiss, not all of which is mineralized, dips eastward towards
the granite and appears to be between 75 and 150 feet wide, and
may be several hundred feet long between the granite and a band
of skarn.® The skarn contains only & negligible amount of
scheelite. -

: Overburden is not deep, and some effort should be made to
outline the mineralization, which is evidently related to the
granite contact. .The dip of the contact should .also be determined
becguse if it dips flatly under the mineralizaition, there may be
little tonnage represented. '

The St. Elmo claim is 1 mile north-wesi of Rossland,
ST. ELMO at an elevation of 4,400 feet. It was under examina-
tion late in 1942 by Consolldated Mining and Smelting
‘Company of Canada, Limited. .

Scheelite was found in the old workings early in the jear
and later, in the adjoining claims to the east, the Consolidated
St. Blmo and the Cliff.

Three drifis in the lower adit-level of the St. Elmo follow
weak shear-zones in "greenstone" of the Rossland Volcanics. These
strike esast and dip about 70 degrees north. They are mineralized
erratically with pyrrhotite, pyrite, and chalcopyrite; there is
some calcite and some local silicification, but no true vein quariz.
Scheelite occurs in these shear-zones in shoots of which the 1ongest
is 70 feet. The maximum width is 5 feet, and most shoots are 1 1/2
to 2 1/2 feet wide. The scheelite occurs as fine disseminations
and clusters of grains and locally forms tiny discontinuous
stringers in the rock. It is in many cases closely associated
with sulphide minerals, but may be distributed through the rock or
in silicified patches regardless of the presence of sulphides.

The occurrence is somewhat erratic, and continuity of widths
and grades could best be determined by raising or even stoping on
one or more of the most promising shoots.

In September, 1942, scheelite was found on the Blue
BLUE EYES Eyes claims about 3 1/2 miles north of Rossland. The
ground is being prospecied at the present time by
Bayonne Gold Mines lelted

, Small amounts of scheelite have been seen in the dump
VELVET -and in the underground workings on this property. The
Velvet mine is on the'Cascade Highway, 13 miles west of
-Rossland and is owned by the Velgo Mining Inc. of Seattle, Washington.

M

* For definition of skarn see p. 1l.
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MINOR OCCURRENCES OF SCHEELITE IN THE NELSON AREA

Buff-coloured scheelite has been found oceasionally in. the
quartz veins on the Venange, on the west side of Eagle Creek near
Blewett about 5 miles west of Nelson. It occurs in scattered
grains and in nodules of massive mineral. One specimen seen by.
the writer measured approximately 5 inches in maximum dimension.
No recovery of the scheelite has so far been made.

Scheelite in the Poorman mine, across Eagle Creek from the
Venango, has been mentionwed by LeRoy (VIT, 1911, p. 147) and is
described as being of rare occurrence in the veins on the property.
Scheelite has also been reported {H. C. Hughes, personal com-
munication) from the adjoining Royal Canadlan and Nevada grouyps on
49 Creek.

Scheelite has also been found on the gravels of 49 Creek on
the Acorn group, downstream from ‘the Royal Canadian and the Nevada
groups . :

At the Euphrates mine, being worked by the Gold-Silver-
Tungsten Mining and Milling Company, at Hall Siding, about 10 miles
south of Nelson, scheelite occurs in small amcunts in the gold-
quartz veins. The installation of a 100-ton flotation mill to
treat gold ore was completed in 1841. It was originally planned
to save the scheelite as a by-produci, but, since nc scheelite has
been produced, these plans were apparently not completed.

At the Porto Rico, approximately 5 miles northwesterly from
Ymir, tungstite was reported to Walker (VI, 1909, p. 38) to have
been found on the concentrating tsbles. It has also bzsen reported
(H. C. Hughes, personal communication) from the Spotted Horse
approximately 1 mile north-easterly from the Porto Rico.

From near Ymir, scheelite has been reported from the 0ld Timer
mine. '

In the Kootenay Belle mine, on Sheep Creek, Brock (VII, 1908,
p. 19) described wolframite and scheelite as occurring in bunches or
kidneys, occasionally in masses weighing about 30 lbs., in the quartz.
It was reported to Walker, (VI, 1809, p. 38) that during the earlier
operations at the Queen mine, near the Kootenay Belle, tungstite was
seen on the Wilfley table -when operating on oxidized ore. Mining
operations have been carried on fairly continuously from that time
to this, but no increase has been found in the amount of scheelite.
Tungsten has been recovered from tables in the old Reno mill.

North~-westerly from Nelson the occurrence of scheelite on the
Meteor, near Slocan City, has been descrlbed by Cairnes (VII, 1935,

pe 180) as follows:
)
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"Scheelite was also discovered in the Meteor vein. It
is stated to have formed a mass of about 500 pounds on No.
2 level where it occurred as a wedge-shaped body about 18
feet long and 4 inches thick at the base. A small kidney
of scheelite, amounting to about 25 pounds, was also found

~on No. & 1eve1;"

North_easterly from Nelson, scheelite has been reported (H. C.
Hughess personal communication) from the Alplne mine, near the head
of - Sitkum Greek and from the Scranton, near the head of Woodbury
Creek. .

HINTS TO PROSPECTORS™

The tungsten minerals have a high specific grav1ty and are
easily concenirated in a gold pan. Wolframite has almost as high
a specific gravity as galena. Scheelite has a specific gravity not
as high as wolframite but higher than either "black sand® or iron
sulphide and will tail behind these minerals in a pan.

Prospecting with a gold pan is recommended. Scheelite is
very brittle and pieces even the size of a matchhead do not travel far
but fine grains of scheelite; some as fine as dust, will travel
many miles, like fine colours of gold, and will be caught in a pan.
A few specks or colours of scheelite to the pan will be found in
almost any creek and can generally be disregarded. Panning does
not indicate an interesting amount until there are perhaps 50 .
colours to the pan. The pan tailing should be examined under ultra-
violet light because even the smallest. colours fluoresce. Zircon is -
another common fluorescent mineral retained in the pan, but its
fluorescent colour is orange and the mineral grains will scratch.
the sides of the pan and will even scratch glass. A beginnrer
should not try to pan too cleanly because it is hard to dis-
tinguish the scheelite grains with the naked eye. Until a man is
experienced he should examine the heavy tail frequently in wltra-
violet light to see how far it is safe to pan down or how far he -
must pan down to see the colours.

There are two main types of scheelite occurrence, namely in
quartz veins and in highly altered rock at or near a granite con-
tact. Wolframite in important amounts occurs only in guartz veins
. but this mineral is rare in British Columbia. Scheelite occurs in
quartz veins as grains, veinlets, pods or irregular masses, but in
a rock gangue it occurs as disseminated or scattered grains the
- size of rice and usually very much smaller. In a pan there is no
distinguishing feature hetween scheelite from either type of oc-
currence.

Scheelite in most guartz veins can be detected with the naked

1

By M. S. Hedley, British Columbia Department of Mines.
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eye, but scheelite that occurs as fine grains scattered through skarn™
or any other type of rock can be seen and prospected only in wltra-
violet light. The prospector must carry an ultra-violet lamp outfit
with him and provide himself with a light-proof black cloth or hood.
For examining large surfaces it should measure at least 7 by 7 feet,
but for examining specimens or the contents of a gold pan a smaller
and lighter hood can be used--a coat or hat is not good enough. A
particular, swall area may be combed at night but all initial pros-
pecting must be done in the day time:

Scheelite is so widespread that a few specks may be found in
any quartz vein or in any body of highly altered limestone. These
small amounts certainly indicate the presence of tungsten-bearing
solutions but they are worthy of attention only insofar as they
may indicate a promising area. Commercial amounts of scheelite,
when seen in ultra-violet light, make a vivid display and an ore
assaying one-half of one per cent tungstic oxide (WOg) is easily
mistaken by the inexperienced for a much higher grade.

‘Estimates of grade of coarse scheelite in quartz veins. may be
made by estimating areas (see p. 122). An experienced man, when
accustomed to one deposit, is zble to tell on sight the approximate
grade of disseminated scheelite, but on a new deposit he may often
be mistaken. It is recommended, however, that a prospecior acguaint
himself with the appearance of various grades of scheelite from
various properties, as this knowledge will help him to tell com-
mercial from non-commercial grades.

One type of scheelite occurrence in guartz is apt to be mis-
leading. This scheelite is in very small grains, so fine and scat-
tered that fluorescence is imparted to the guartz itself and a large
area may glow in ultra-violet light even when the individual grains
of scheelite are invisible to the naked eye.. The grade of such
material is much lower than the individual is likely to estimatie
and, what is more serious, a relatively high percentage of the
scheelite present may not be recoverable in ordinary milling
practice because of its fineness.

Tungsten-bearing guartz veins, whether the mineral is wolf-
ramite or scheelite, occur in all sorts of rock. There is no rule
for finding them. The tungsten minerals occur characteristically
in shoots in the veins, with or without other metaliic minerals,
and in many instances the structural control of the sheoois is not
evident .

High temperature replacement deposits occur iypically in
skarn.* Skarn is strongly altered limestone characterized by
garnet and by the hard greenish mineral diopside. It may contain
sulphide minerals, and in most cases, these are considered to be

3 : . .
See p. 11 for a general discussion.
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favourable to the occurrence of scheelite. Any area in which there
is some limestone that is cut by or that is close to granite (or
granodiorite or even diorite) may be favourable prosPecting ground.

In general a favourable site for the occurrence of skarn and
of mineralization is not so much adjacent to a straight contact of a
bathelith as next to some 1rregular1ﬁy in a contact, whether the body
of granite is largé or small.  More precisely, a bay or angle in-the
line of contact is favourable, particularly if it is underlain by a
trough in the upper surface of the granite. A good geological con-
dition is-illustrated by an area containing a number of small masses
of granite which can usually be considered to represent the pro-
jecting, higher p01nts of a larger body that lies beneath the sur-
face of the ground

Gneiss, or coarse-grained banded rock of a somewhat similar
appearance to skarn, may also contain scheelite. This gneiss is
formed locally and directly by some stock or batholith in contrast
to regiocnal or widespread gneisses such as those found in the
Shuswap formation east of the Okanagan valley:

:Granite itself may contain scheelite in guariz veins or in
networks of guartz stringers. Areas of granite are krown that con-
tain scheelite in silicified and otherwise altered rock. The
presence .of much silica (irregular masses of quartz) and of sul-
phides is the best indication, but in some places the sulphide con-
tent is so low that little oxide is formed by weathering.

Generally speaking, no gossan or iron cap at or near a granite
contact should be overlocked, particularly where the sedimentary
rocks contain some limestone. This does not refer to rusty areas
in which the sediments are dark-coloured arglllltes a situation very
common in Brltlsh Columbia.

Pyrrhotite is a common associate of scheelite, particularly
when it is closely intergrown with green silicate minerals, but
not necessarily when it occurs as solid veins and masses contalnlng
.no silicate minersgls,

In some cases scheelite is related to quartz stringers, even
in skarn, but generally speaking it can be considered as merely cne
of the skarn minerals. Prospecting therefore, at least in early
stages, consisis in tracing skarn and it should be remembered that
the skarn is closely controlled by the original bedding of the
sedimentary rocks. Skarn may form along a contact without regard
to bedding or may form along fissures, but in the majority of cases
it forms along a bed or series of beds that have proved to be more
favourable than others. A knowledge of the local structure is con-
sequently invaluable in the task of stripping and opening up a de-
posit, no matter whether this structure is simple or complex. In
particular it may be mentioned that ore shoots may follow some
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particular fold or roll in the structure and an early recognition of
this fact may save .a great deal of work.

The beddlng of 11mestone may be. obSCured or destroyed by the
alteration to skarn, and-conseguently it may be difficult to pro-
ject the skarn mass beyond an outerop, .or in other words to determine
the strike and dip and to estimate the probable depth and extent of
the skarn. If, however, careful study is wade of the surrcunding
and nearby rocks it is often possible to work out the local struc-
ture in some detail. A situdy of the unaltered rocks may indicate
whether the skarn is bedded or not and whether it is localized along
certain folds or contzcts between limestone and some other sedimentary
rock. In short, the study of geological structure is invaluable in
sizing up and developing a scheelite deposit of this typs.

Ore shoots are apt to be streaky and wmany are known that have
little depth. In other words an ore shoot may not go down. indefinitely
but almost certainly terminates against granite. Some shoots are
known that terminate before they reach underlying granite and also
die out up the dip or away from the granite. In the main ore-zone
at the Emerald some ore-shoots do not reach the surface (see p. 142 )
although the underlying granite is only 100 feet down the dip. In
such cases a poor surface showing above favourable structure is worth
investigating whereas if the underlying structure is not favourable
such a surface showing wmay be taken at its face value and ignored.

Tungstite, the soft, yellow oxidation preduct of primary tung-
sten minerals, is not common but it may be present and enrich surface
gamples. It does not fluoresce and it is hard to detect in some
instances. Surface sampling shouwld therefore be done on the freshest
possible material.

The commonest minerals that may be mistaken for scheelite owing
to their similar colour of fluorescence are calcite, hydrozincite
and powellite. The common fluorescence of calcite is red but some
drip or scale is white: scratching, or treatment with acid is suf-
ficient to prove that it is merely a scale and that it 'is a carbonate.
Hydrozincite is a hydrous zinc carbonate that forms as a whitish to
vellowish coating on zinc blende. The fluorescence is a brilliant
white in colour, easily mistaken for that of scheelite; the manner
of occurrence and the fact that it is readily soluble 1n acids
suffice to distinguish it from scheelite,

Powellite is a calcium molybdate, common in skarn and particu-
larly when molybdenite is present. It is usuwally an oxidation pro-
duct but may ir some instances be primary. It is a soft, yellowish
or whitish mineral that may be crystalline or earthy. The fluores-
cent colouwr varies from yellowish-white to orange, whereas that of
scheelite wvaries from bhlue-white to yellow, and the twe minerals may
appear identical in ultra-violet light. Powellite may be distinguished
by the fact that it occurs as a crust on molybdenite or, if the grains
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are large, it can be easily scratched with the finger nail and the

powder adheres to the skin. Scheelite on the other hand cannot

properly be scratched, although the finger nail may break it down

. to a powder; the powder is easily rubbed off the skin..  Tiny grains
of powellite cannot be distinguished with certainty from scheelite

- except by chemical tests (See D. 5) ‘ :
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Plate I A Red Rose. Scheelite (&) in a gangue of quarts
{qtz) and orthoclase feldspar (or). Twice natural size.

Plate I B Columbis Tungstens Company, Limited (Hard-
serabble). Nodules of solid scheelits (s} in
phyllite (phyl}. UNatural size.
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Plate II A Colurbias Tungstens Company, Limited (Hordserabble
Discomected patches and thin irregular streaks of
socheelite (s) in gquartz-cerbonate gangue
(gtz & ob). Natural size.

Plate II B Taylor property. Vein-matter showing scheelibe
(s) being repleced by tungstite (t). Quartz (qtz).
Twice natural size.

- 171 ~



Plate III 4 Tungsten Queen. Vein of scheelite (s)
containing chalcedonic quartz (gtz) and ankeritic
carbonate {ch) in carbonatized serpentine
{serp). Natural size.

Plate III B Regal Silver. Relatively pure scheelite ()
in a pyrite lens {py) of No. 5 vein, as seen in ths
floor of No. 8 adit at a point 240 feet west of
Raise A. Wall rock (rk) is slaty argil-
lite. One-seventh natural size.

- 172 -



- @LT -

Plate IV A Regal Silver.

Crushed graphitic slate and

lenticular quartz in main fault-zone as seen in

No.

8 adit.

Ribbon texture as seen in

Plate IV B Regal Silver.
quartz vein in back of Raise B, No. 10 adit.

Vein 4 feet wide.



Plate V A Regal Silver. Fracbured scheelite (s) with
quartsz (gtz) and pyrite (py). The distribution
of the scheelite is approximately parallel
to wall of enmclosing pyribte lens.
Natural size.

Plate ¥V B Regal Silver, Disconmscted patches of
scheelite {s) end quartz {(gtz) in pyrite (py)
of a pyrite lens. Natural size.
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