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INTRODUCTION

The work described in this report was done in an
effort to find and identify a minersl previously reported
in minute amounts in this ore with the cosalite and galeno-
bismutite. (Haycock, 1933, p. 2; Johnson, 1934, p. 18) The
source of the high silver values in galena was also sought.
Neither of these objectives were attained although some
new observations were made which may aid in a continuation
of the investigation. For the most part, the work has
duplicated the material reported by Dr. H.V. Warren, R.
liaconachie, and I.W. Johnson. Because the laboratory work
described here was devoted to the particular problems out-
lined gbove, the results will apply only to limited parts
of the mineral deposits of the mine. Rather than attempt
to present the complex geological background of the mine
in an adequate form, I offer a swmary of some factors as
presented by Dr. Skerl which seen most relevant to this
mineralogical study. For a competent understanding of the
mine geology as interpreted to date, a study of his report
is required and may be profitable augmented by the report
on the Island lMountain lMine by P.C. Benedict.

Geological work in the area includes the.work

of G.I.. Dawson, A. Bovman, W.A. Johnson and W.L. Uglow,



G. Hanson, Y. F. G. Davigs, A. Lang, Pe C. Benedict, A. C.
Skerl, and S. S. Holland. Amos Bowmen's maps have been
especially usgeful in the district and, from personal
éauaintance with his work in the Keithley area, the cuality
and quantity of his work under adverse conditions is out=-
standing. Regional geology in the Wells area ls treated
by Dr. Henson and the best repvorts of the detailed work at
the Island Mountain and Cariboo Gold Quartz Ifines given by
Yo C. Benedict and A. Cs Skerl respectivelye.

The mining‘claims held by the company include the
tovnship of Wells and lie within a four mile by two mile

block of ground situated around the north end of the Jack

of Clubs Lake.

REGIONAL GEOLOGY AWD LITHOLOGY.

of
The Cariboo Seriesvmetamorphosed sediments is

thought to be of Precambrizn age by G. Hanson and A. Lange.
Though not mentioned by Dr. Skerl, perhaps the most defin-
ite age indication other than lithological =nd structural
similarities was the finding of Lower Canmbrian trilobites
by Dr. Lang in the Little River area to the south in beds
which lay with apparent conformity on those of the Cariboo
Series. (Lang, pp. 13, 14) On the north-eastern lirb of
the anticlinorium exposing the older beds, late Paleozoic
strata of the Slide Mountain Series uniformably overlie

the Cariboo Series and, in the south, the Cariboo Series



end the Lower Cambrion beds. (Lang, p. 14) The Jurassic
Quesnel River Group occupies a similar position on the
south-8st 1limb of the anticlinorium. The Richfield
Formation of the Cariboo Series conteins 211 the known
lode gold deposits of the district and was divided by

Dr. Hanson into five members. The detailed work done by
the mining geologists at Wells and by Dr. Holland in the
Yanks Peak area to the south indicates that the regional
fold structure has been oversimplified and this fiye-fold
subdivision may be modified because of a repetition of
members by isoclinal folding and by inversion of the
succession on the west limb of an overturned anticline,
The rocks encountered.in the mine are a well-cleaved series

of metamorphosed argillaceous and quartzitic sediments.
FOLD STRUCTURES. ( After A. C. Skerl, pp. 578-580)

The lack of readily distinguished marker horizons
or fossiliferous beds and the intensity and complexity of
the folding makes resolution of the fold structure diffic-
ult but Dr. Skerl suggests the following secuence of events
immediately preceeding the faulting. ( p. 578)

le. TFormation of a normal sedimentary series with calcar-
eous and dolomitic rocks associated with volcanic tuffs at
the bottom and passing up through dolomitic and muddy sand-
stones to sandstones and dolomites with muds pnredominating
at the top.

2o TUplift producing a large elongated dome.

3. Compression from the northeast and southwest throving
the simple dome into an anticlinorium.

4., Increased compression producing overfolds.

5e 'Continged rressure forming cleavege which in the mine
area dips 45 NE,

6e Consequent heat metamorphosing the rocks to gquartzites,

slates, etc., with porphyroblastic dolomite =2nd ankerite in

S



the horizons contnining the necessary ingredients.

7. TFolds become greatly attenusted and the dreg-folds
sliced off.

8e Increasing metamorphism along certain dolomitic
horizons produced highly talcose zones.

FAULT STRUCTURES. (After A. C. Skerl, ppe. 580-582)

A series of north-striking and easterly-dipring
faults at intervals of 500 to 1000 feet give apparent
horizontal displacements of o few feet to a thousand feet
or more. A second main set of faults parallels the
cleavage striking to the northwest and dip about 45
degrees io the northeast.» These two fault-directions are
thought to be complementary. A third earlier direction of
faulting is shown by large shear zones thet are thought to

parallel or occupy the axial planes of the major drag-folds.

Mumerous minor faults occur.

WINERAL DEPOSITS. ( After A. C. Skerl, pp. 582-590)

The two main sets of openings resulting from

the events outlined above are:

a) Tension fractures perpendicular to the pitch of the
foids, later filled to form ftransverse veinse.

b) Tension fractures at right angles to the north~south
faults, later filled to form diagonal veinse.
These resulting veins are of commercial grade adjascent to
the two sets of faults which provided channelways for the

mineralizing solutions. Further movement a2long the faults



disloc:=ted some of the veins for a few feet and crushed the
guartz in the faults producing drag ore. Some mineralizst-
ion took plece in the faults themselves. Since the mineral-
ization occured towards the end of the movements along the
north-south faults, no displacement of a particular vein is
to be expected although a displacement of the favourable
country rock is sought. A third type of vein occupies the
shear zones along or parallel to the axial planes of the
major dreg-folds as in the B.C. Vein.

The replacement deposits of massive pyrite which
are of growing importance in the mine since their discovery
in 1944 have not been investigated microscopically as faor
2s I know. These deposits have, in large part, accounted
for the success of the neighbouring Island IMMountain line
and it is hoped that the present search for further deposits
of this type in Cariboo Gold Quartz ground will be success=-

ful.
TABORATORY WORK.

Microscopic work on polished sections of selected
ore wes begun in an attempt to find and identify a mineral
previously reported as occuring with the galenobismutite
and cosalite. (Haycock, 1933, p. 2; Johnson, 1934, p. 18)
The source of the high silver vealues in the galena was also
soughts. At the outset of the work, the available ore

specimens were studied megascopically end materisl was



selected which might be most productive for the immediate
objectives of the study. At this time, these sections were
congidered as preliminary work which might disclose the.
minerals sought or suggest further selections of material.
It was intended that crushing and separatién followed Dby
mounting and polishing of segregated materizl be a2 second
step in the investigation, aided by the equipment not
aveilable to earlier workers. Unfortunately, the determin-
ation of the minerals in the first series of polished
gsections proved e difficult task and time did not permit

an extension of the work.

The principal source of difficulty is the close
similarities in colour and in many of the etch resctions,
and many slight veristiong in etch reactions were seen.
These minor anomalies may be caused in part by orientation,
grain size, or by the presence of associsted minerals, and
suffice to cast doubt on determinations made on the basis ¢
of delicate veriations in reaction effects. An examnvle is
the variable reaction of galena in the selected galena
sections to HCl. Xany michrochemical tests were used in
confirming the etch reactions during the earlier stages of

the worke.
UARTZ

Quartz is the most common gengue mineral in the
veins. °Several specimens of quertz free from visible gold

were berren. ( H. V. Warren, 1936, p. 209) 1In these


http://ma.de

sections, the quartz and pyrite were highly fractured and

required cementation by porcelain when the sections were made.

AVKERITE AND RELATED CARBONATES.,

No attempt was made to determine the carbonate
minerals during this study although ankerite is known. It
is a common practice in the district to refer to the iron-
magnesium-ealeivsm carbonate as ankerite. An analysis of

vein "ankerite" from Burns Mountain shows a pistomecite

D

composition of: FeCOz, 65.6%; CaC0s, 1.4%; 1gC0O., 29.9%
and 1mCOz, 3.2%. (S. S. Hollend, p. 26) At the Cariboo
Gold Quartz Mine, similer veriations may be cormmon and
other carbonates may be mixed. 2An interesting feature in
the district of the carbonate is its occurence as narrow
selvages along the vein walls in the Stanley area (S. S

Holland, p. 26) and in the Yanks Peak area.
PYRITE.

Pyvrite, because of its importance as the mineral
with which the run of the mine ore is associated, has
already received detailed attention. ( H. V. Warren, 1936,
p. 207) Because these sections were from the cosalite-rich
specimens, the pyrite described here can not be considered
typical of thet in the normal ore,

The pyrite is highly fractured along with much of

the quartz. llost grains show anhedral to gubhedral form out



many regular crystals sre seen. These mey appear as
trianguler areas or 2s 1 mm. by 5 mm. rectangles. Gold
often lies along the edges of vyrite as blebs in cosalite,
galena, or galenobismutite and is commonly seen ag distinct
veinlets occupying fracture up to about .02 rm. wide. In
a general way, the pyrite has arvveared to favour gold
deposition in these sections and a similer attraction by
pyrite in the normal ore would sgree with the conclusions
dravm by Dr. Warren (193¢, n. 207) that the gold-pyrite
associstion is probably mechanical or electro-chemical

rather than chemical.

SPHALERITE.

The sphalerite seen in some sections closely
associated with galena is generally massive and shows
rather smooth boundaries with the gelena. A few small
tislends' of galena were seen near the mutual boundcoriese.
liinute flecks of chalcopyrite =re seen in the sphalerite.
Although the sectiong as chosen did not fevour the irclusion
of sphalerite, enough relations were seen to indicate thot
the sges of geaelena and sphelerite are essentially similar

L]

with galena possibly belonging to a slightly later phase.

GATETA.

In the hand specimens selected for npolighing

to investigate the silver content of the gelene, the



crystelline gelena appenred homogenecus —ith svhalerite in
guartz. In polished section, however, all these specimens
shoved cosalite as elongate blebs verying frorm .05 mm. to
2 . in length scattered throughout the galena. (Fig. 1)

The general similerity of thie cosalite content indicates

93]

that the specimens,’although selected from vearious parts of
the collection, azre probably derived frorm one or more
cosalite-rich sections of the mine rother then that these
specimens represent the =versge run of galena. This opinion
ig strengthened by the faect th-t the collection in general

<>

is of selected cosalite-rich materisl.

)

The gelena in there sections is very difficult
to distinguish by colour from the cosalite in a freshly
prolished surface. A light and eesily removed differential
etech is repidly produced by HC1 fumes when the galena will
dexken to @ light browvn, then to a deeper and irridescent
blue etech while the cosalite remains unaffected. This
method readily differentiates between the two, or tiie
differences are apparent beccuse of the nigh anicsotropisnm
of the cosalite.

Featurcs of the galens irmvortent in its identif-
ication in these gectiions incliude:

. its anomolous znisotropiem which, though weaker then
cosalite or galenobismutite, is distinct. Colours obtained
with the nicol adjustment used were pale tan to bluiceh to
black although the effects are negligible with close nicol
adjustment. /47 .
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b) The immedirte blackening with or without effﬁrvescenoe

b=t
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with HNO» with the deposition of & yellow coating. In tl

e
. . € v
1{ougi the effRrvoc-

)

resvect, il resembles gelenobisrutite

f

cence seen on confirmed gezlenocbismutite in cuartz wes
invariebly more marked.

¢} The pale brown proceeding to blue irfidesc*nt tarnish
nroduced by HC1l fumes, =nd the irridescent brown sometimes
proceeding to black tarnish given by HC1.

I FeCl- 1s especially useful.

[

o

d) The irridescent stein wi
e) The trisngulsr pits which are not well developed on

the vnresent nolished sections.
The anisotropism was especially confusing when

the work began and in many cerses it was only after michro-

chemical tests were made that the minercl was accented as

m

galenas. In particuler, the cosalite-rich sections sucihi as

number £ showed galena occuring as small blebs in pyrite
and with cogalite. Detziled comparative etch tests finalily

~tisfied me thot the minersl was galent although an X-roy

(9]

b

confirmation would be desirable.
The silver content of the galena or associated
minerals or impurities is estazblished by several reports

which are compiled in table 1.
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Table 1

REFERENCE. LOCATION, %Gatene YoPb. %S A9 %K. Av.°*/T. ToTAL.

H.\V\. WARREN, 1936, p.20z. Cariboo Gold Quartz. 100 84.30 13.75 1.05% ~ 99.08

A.C. SKERL, p.591. Cariboo Gold Quartz. Ore froam mine 0.07 0z.0.707 oz.
TOHNSON, p. 24 CaribooBold Quartz. 100 189.0 o.18
1200 level. 100 307.3 0.48
5.S. HOLLAND, p27. Acme group- 85 529 2k ©.01
STANLEY AREA. Foster Ledge. SoLip 51.8 02fr TRACE
Grub Guleh. 80 32.5 8.08
Grub Gulch. 90 "s.4 073

Grub Gulch. 80 8.0 TRAcE

The Silver and Gold €ontent of Galena in the line
and Distriect.

o trece cf the argentite suggested by Johnson
( pe 26) was seer in the sécﬁions studi-d.

Tne gold content of the gelens studled in given
by emall irregular particles of gold in the galena. Section
2 is en example in which the cosalite grains zre not arparent-
1y relsted to the gold. Two minute flecks of gold were
identified by & positive ECN recction. Other irrecular
graing were up to .02 mm. Although these specimens may be
high grade material, the presence of these minute flecks in
galena seems adequate to ex:lain its gold content. Tnis

\

exmlenation was fevoured by Johnson ( p. 22) although

xt

.
11

N

polished sections did not szow free gold, nor does he describe
any cosalite in gelena; thus the material studied by him
provably differed from thet descrived here.

The textursl relstions indicate thrt the gelena
wes wrobebly later but possibly conterorenecus with the
svhalerite, was definitel; later than the pyrite and cuerts

(section 4), and wes ecrlier then the cosalite =nd gelenc-

1l




/o B rrorey

Fig. 1, Section 1: Typical Shape of
Cosalite in Galena Which Appears
Homogeneous in the Hand Specimen.

Fig. 2: Gold in Cosalite. (From E.W. Johnson,
Plate 4, p. 21)

i2



bismutite. ( FTig. 4) The galens i commonly mildaly
fractured and, though the veinlet struciure shown in

& ie not common, there fractures mey heve provided access T
bismath and gold rich solutions or these solutions mey have
formed » rt of the lste phese of z:olena dejposition
cogsirzr.  (PogBioss
The sectionsg selected wore vich in cosalite
because it vee hoped th:t the t-ird winersl described as
telluride by Johnson ( p. 18) micht be found in them.

The elongate and fibrous:

marked in\@and

of the nmineral is well

specimens and is apparent in the polished
sections. ( Fig. 1} The surface is smocth althcugh the
fibrous arpearence may be seen in some differentially
olished sections.
Turther microsconic characters include:
Colour - grlena vhite, but very elisghtl;s lighter than

ga .
Hardness - B.
Stiron anisotropiéﬁ.is shoty tinctiv
“hen the crystal ig in 2 wogition, the
nicol may be adjusted to =ive a derk ten to brown colour.
Trom this position, & slight rotation will give black and
2 QOG rotetion will »roduce 2 steel grey, stexl blue, or

‘ 0
extinction

sometimes mauve colour with berond the 90
vosition untlil the deen ten is renerted a2t 180 degrees.
fome wvariation is »nrobeble dsrending on the lisht cource,

13
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Fig. 3, Section 7: Gold in Cosalite
X 170

Tig. 4, Section 1: Cosalite Veining Galena.
HO1 fume ternish on the Galena.
X 1%0




rolish, orientestion, etc., but if comnrrative methods ~re
- H -

inctive secuence of wolar-

)
[
81
ct

used on knovmn coselite, & 4

ization colours can usurlly be recoznized.

HiC- -~ Deen bleck eten with glight eifcrvescence. The
reaction lacls the vigorous elfervescerce of galoin~-
bismutite. 1In gelena, the cogalite dorkens slicshily

aster than the galena.

FeCl,=- Iinor irreguler light brovm stain in part, essent-
i2lly negative.

HC1l, o, KO? HegCl~ - negative

is of this material (Varren, 1940, 1933, n. 208

shows v, 41.2073 Bisruth, 39.357; Sulnhur, 16.4 3 Conner,

The close association of native gold with cosalite
and galenobismutite heg been desceribed in detail b
rorkers. The elongate, mniformly oriented cosalite srains
cormonly contain irregulrr blebs of 21l egizes u» to 1.8 mm,

ires of gold. (Figs. 2,

god
4

<

[_J

of mold end interstitiel lerves oncd
3s) ( 1.V, Warren, 19593 7. 7. Johnson, 1934, D. 20,21,30)
The veining relotionshin of cosalite in galena showm in

e proof for post-galena renlace-

-
"t

figure 4 ia guite conclusis

ment along a frecture vlane, and it is thought that the

cosalite grains in galena are due to renlacenment of galens
& & i o

rather than by replacement of cosalite by galena.



CATLNOBISINTITE. (PoBisSy)

Galenobismutite was not common in the sections
studied as compared to those vrepored by Johnseon and
raconachies It is thought that the meterial selected for
the planned preliminary sections was not sufficiently
verizble in this respect. One specimen of cquartz showed

gelenobismutite

bl

s 2 thin massive coating and this sitecimen
woe nounted and polished. (Section 7) A suspicion wos held
that =2n unknovm ninercl was present at the edge o7 the
gsection because of =zn apparent difference in colour and
anisotropism. A delicate removal and X-ray of this esmall

rminerel" by Dr. Thomproon produced o definite galenobismut-

ite pattern. The veriation in colour wes ascribed to its

ot

pogsition and moscible bevelling on the codge of the slide.
The galenobismutite displayed a generslly irregularly
pitted surfece as contrasted to cosalite. These pits are
not so well devecloped as those indicated by Johnson (F1
p. 25) but are distinct in the vpresent sections.

The microscopic characteristics include:

Colour =~ avpproaching galena white, though slightl

IS

A

derker then cosalite.
Anisotropism - DPolarization colours are lively as

compared with the anomolous snisotropism of gelena in there

sections. Yore comuon polarizatior codlours include a brign

grey-hite to ten, with some shades of deep red-brown seen

16
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closer adjustment of the nicols.

“itch tests:
0z - In the homecgencour galenchismutite tested in
guartz, effervescence was inveoriaebly strong, distinet, and
irmediate with the formetion of = “leck deen cteh and 2
vellow coating.
HC1 -~ In come tests on the confirmed homogenesous minersl
in quertz, the surfacc wos dorkened to o modium grey =fter
60 seconds, but in other tests the reaction anneared to be
negative., HCL fumes gave o rather nitted dbrown to irridesc-
ent soluble ternish wunich was distinctly less marked than

the gelena reaction.

|55]

reCl, =~ ©Btains differentially light bromn, much less

/)

P}

marked than galena.

»CIT, HgCl,, =0II - mnegative.

&

analvsis of this materizl ( Varren, 1940, p. 208) 51ows;v
“ulphur 16.40%; Bisruth, 51.00 .3 lead, 30.307; Fe, 1.507;
gilver not assayed.

From the descriptions given by Johnson and
liaconachie, and from my observations it seerms clear th:t the
gelenobismuitite was formed 2t essentially the same stage as

the cogelite end gold.
GOLD.

The assocliation of gold with the cosslite-rich

B
m
ct
0]
2]
[N
&)

21 hos been discussed in part under the treatment of

17



the various minerzle.

Ite occurrence as thin lcaves or
wires interstitial to the cosalits cleavage and ito irreguler
vein-like forr through some cosalite indicatos toat it oo
denogited in the latter stages of the gelsncbissutite ard
cesalite introducticn.

Dr. Skerl (1948, p. 590) refers to the hizh tail-
ing loss incurred when the bismutli-sulphide-rich ore is
milled. Th= subject of coerse fold losses wos discusced by
Johnson ( zprendix »p. 1, 2) in 1934. Xuch of t .is coarre

n

gzold is pvrobsbly mechanic
the mill circuit, bdbut
s further investigati

2ble and a simnle blankex

would seem feaslble 1f the gold being los

be coarse.

Becagse the prix

2lly rectained in the vericus peris
since Dr. Skerl refore to teiling
on of this loss might be profit-

recovery previously suggected

T shovwvn to

.
18

mer:; objectives of this worl were

not atteined, the orircivel problems of the possible tellur-
ide miners1l end the gilver carrier in the gelena remain.
Tre difficulty expericnced i+ identification by etch reactions

or coloury may cause

cosrlite end galenobisrmut

my ovinion, an X-rsy cont
ations is often necessary

, third miners

1 essociated with the

ite to be misidentified and, in

irmation of cuestionable determin-

in thece sections.

18



The highly frecturesd condition of tlie quertz and
pyrite in some sectiore, Tthe sglight frocturing of the

galena, and the fresgh gealenobismutite,

Q
o]

galite, and
may be a direct relation to the field interpretations
of Dr. Skerl in which he ascribes the mineralization es
occuring towards the end of the movements a2long the norith-
gouth faults. From the sections studied, I suggost that a
considerable gap in mineralizstion could have occurad
following the quartz-pirite or quartz-auriferous pyrite
d=position which forms the ore most typical in the mmine.
With further movement slong the nopth-south feaults, fresh
openings in the ore may have allowed local access of the
ater solutions from which the sphalerite end galena and,
in the letter thases, galenobismutite, cosgalite, =2nd gold
were depocited. The dependence of this second serieg of

-

minerals on further openings zight account for the highly
irregulsr distribuiion of the bisrmth-lead-sul-hides.
The gold associzted with uviyrite in the normcl ere could
be devosited in the later steges of the first cuartz-prrite
mineralization or could represent devogition from wide~
spread late gstrges of the gecond minerslization. 8Such &

preposal would not contradict observations made on there

e

sections and it might explain the high values often acsociat-
ed with slighly later faulting which I have noticed in both

the Barkerville and Keltuley Creek erzas. A study of the

19



essoy and geclogical plans ol the mine and the distribution
of the bismuth-lead-sulphides misght corroborete or disprove
this suggestion.
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