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D1TR0DUCTI0U 

The work described i n t h i s report was done i n an 

e f f o r t to f i n d and i d e n t i f y a mineral previously reported 

i n minute amounts i n t h i s ore with the c o s a l i t e and galeno-

bismutite. (Haycock, 1933, p. 2; Johnson, 1934, p. 18) The 

source of the high s i l v e r values i n galena was also sought. 

ITeither of these objectives were attained although some 

new observations were made which may aid i n a continuation 

of the investigation* For the most part, the work has 

duplicated the material reported by Dr. H.V. Warren, R. 

Haconachie, and E.¥. Johnson. Because the laboratory work 

described here was devoted to the p a r t i c u l a r problems out­

l i n e d above, the r e s u l t s w i l l apply only to limited' parts 

of the mineral deposits of the mine* Rather than attempt 

to present the complex geological background of the mine 

i n an adequate form, I o f f e r a summary of some factors as 

presented by Dr. Skerl which seem most relevant to t h i s 

mineralogical study. For a competent understanding of the 

mine geology as interpreted to date, a study of h i s report 

i s required and may be p r o f i t a b l e augmented by the report 

on the Island Hountain Mine by P.C. Benedict. 

Geologica.l work i n the area includes the work 

of G.11. Dawson, A. Bowman, W.A. Johnson and W.L. Uglow, 
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G. Hanson, IT. E. G. Davis, A. Lang, P. C. Benedict, A. 0. 

Skerl, and S« S. Holland. Amos Bowman1 s maps have been 

especially useful i n the d i s t r i c t and, from personal 
c 
acquaintance with h i s work i n the Keithley area, the quality 

and quantity of his work under adverse conditions i s out­

standing. Regional geology i n the Wells area i s treated 

by Dr. Hanson and the best reports of the detailed work a,t 

the Island Mountain and Cariboo Gold Quartz Hines given by 

P. C. Benedict and A. C# Skerl respectively* 

The mining claims held by the company include the 

township of Wells and l i e within a four mile by two mile 

block of ground situated around the north end of the Ja,ck 

of Clubs Lake. 

REGIONAL GEOLOGY AND LITHOLOGY. 

The Cariboo Series metamorphosed sediments i s 

thought to be of Precambrian age by G. Hanson and A. Lang. 

Though not mentioned by Dr. Skerl, perhaps the most defin­

i t e age i n d i c a t i o n other than l i t h o l o g i c a l and st r u c t u r a l 

s i m i l a r i t i e s was the finding of Lower Cambrian t r i l o b i t e s 

by Dr. Lang i n the L i t t l e River area to the south i n beds 

which lay with apparent conformity on those of the Cariboo 

Series. (Lang, pp. 13, 14) On the north-eastern limb of 

the anticlinorium exposing the older beds, l a t e PaJLeozoic 

s t r a t a of the Sli d e Mountain Series uniformably o v e r l i e 

the Cariboo Series and, i n the south, the Ca,riboo Series 
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and the Lower Cambrian beds. (Lang, p. 14) The Jurassic 

Quesnel River Group occupies a s i m i l a r p o s i t i o n on the 

south-Sast limb of the anticlinorium. The R i c h f i e l d 

Formation of the Cariboo Series contains a l l the known, 

lode gold deposits of the d i s t r i c t and was divided by 

Dr. Hanson into f i v e members* The detailed work done by 

the mining geologists at Wells and by Dr. Holland i n the 

Yanks Peak area to the south indicates that the regional, 

f o l d structure has been oversimplified and t h i s f i v e - f o l d 

subdivision may be modified because of a r e p e t i t i o n of 

members by i s o c l i n a l f o l d i n g and by inversion of the 

succession on the west limb of an overturned a n t i c l i n e . 

The rocks encountered i n the mine are a well-cleaved series 

of metamorphosed argillaceous and q u a r t z i t i c sediments. 

FOLD STRUCTURES. ( After A. C. Skerl, pp. 578-580) 

The lack of r e a d i l y distinguished marker horizons 

or f o s s i l i f e r o u s beds and the i n t e n s i t y and complexity of 

the fol d i n g makes resolution of the f o l d structure d i f f i c ­

u l t but Dr. Skerl suggests the following sequence of events 

immediately preceeding the f a u l t i n g . ( p. 578) 

1. Formation of a normal sedimentary series with calcar­
eous and dolomitic rocks associated with volcanic t u f f s at 
the bottom and passing up through dolomitic and muddy sand­
stones to sandstones and dolomites with muds predominating 
at the top. 

2. U p l i f t producing a large elongated dome. 
5. Compression from the northeast and southwest throwing 

the simple dome into an antic linorium. 
4. Increased compression producing overfolds. 
5. Continued pressure forming cleavage which i n the mine 

area dips 45 HE. 
6. Consequent heat metamorphosing the rocks to quartzites, 

slates, etc., with porphyrob1astic dolomite and ankerite i n 
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the horizons containing the necessary ingredients. 
7. Folds "become greatly attenuated and the drag-folds 

s l i c e d o f f . 
8. Increasing metamorphism along cert a i n dolomitic 

horizons produced highly talcose zones. 

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

A series of north-striking and easterly-dipping 

f a u l t s at i n t e r v a l s of 500 to 1000 feet give apparent 

horizontal displacements of a few feet to a thousand feet 

or more. A second main set of f a u l t s p a r a l l e l s the 

cleavage s t r i k i n g to the northwest and dip about 45 

degrees to the northeast. These two f a u l t ' d i r e c t i o n s are 

thought to be complementary. A t h i r d e a r l i e r d i r e c t i o n of 

f a u l t i n g i s shown by large shear zones that are thought to 

p a r a l l e l or occupy the a x i a l planes of the major drag-folds, 

numerous m5_nor f a u l t s occur. 

ICE1ERAL DEPOSITS. ( Afte r A. C. Skerl, pp. 582-590) 

The two main sets of openings r e s u l t i n g from 

the events outlined above are: 

a) Tension fractures perpendicular to the p i t c h of the 

folds, l a t e r f i l l e d to form transverse veins* 

b) Tension fractures at r i g h t angles to the north-south 

f a u l t s , l a t e r f i l l e d to form diagonal veins. 

These r e s u l t i n g veins are of commercial grade adjacent to 

the two sets of f a u l t s which provided channelways f o r the 

mineralizing solutions* Further movement along the f a u l t s 
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disloes.ted some of the reins f o r a few feet and crushed the 

quartz i n the f a u l t s producing drag ore. Some mineralizat­

ion took place i n the f a u l t s themselves. Since the mineral­

i z a t i o n occured towards the end of the movements along the 

north-south f a u l t s , no displacement of a p a r t i c u l a r vein i s 

to he expected although a displacement of the favourable 

country rock i s sought. A t h i r d type of vein occupies the 

shear zones along or p a r a l l e l to the axiaJ. planes of the 

major drag-folds as i n the B.C. Vein. 

The replacement deposits of massive p y r i t e which 

are of growing importance i n the mine since t h e i r discovery 

i n 1944 have not been investigated microscopically as f a r 

as I know. These deposits have, i n large part, accounted 

for the success of the neighbouring Island Mountain Mine 

and i t i s hoped that the present search for further deposits 

of t h i s type i n Cariboo Gold Quartz ground w i l l be success­

f u l . 

LABORATORY WORK. 

Microscopic work on polished sections of selected 

ore wa,s begun i n an attempt to f i n d and i d e n t i f y a mineral 

previously reported as occuring with the galenobismutite 

and c o s a l i t e . (Haycock, 1933, p. 2s Johnson, 1934, p. 18) 

The source of the high s i l v e r values i n the galena was also 

sought. At the outset of the work, the available ore 

specimens were studied megascopic a l l y and material was 
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selected which might he most productive f o r the immediate 

objectives of the study. At thi s time, these sections were 

considered as preliminary work which might disclose the. 

minerals sought or suggest further selections of material. 

I t was intended that crushing and separation followed by 

mounting and pol i s h i n g of segregated material be a second 

step i n the investigation, aided by the equipment not 

availab l e to e a r l i e r workers. Unfortunately, the determin­

ation of the minerals i n the f i r s t series of polished 

sections proved a d i f f i c u l t task and time did not permit 

an extension of the work. 

The p r i n c i p a l source of d i f f i c u l t y i s the close 

s i m i l a r i t i e s i n colour and i n many of the etch reactions, 

and many s l i g h t variations i n etch reactions were seen. 

These minor anomalies may be caused i n part by orientation, 

grain si z e , or by the presence of associated minerals, and 

s u f f i c e to ca,st doubt on determinations ma.de on the ba,sis < 

of d e l i c a t e variations i n reaction e f f e c t s . An exanple i s 

the variable reaction of galena i n the selected galena 

sections to HC1. Many michrochemical tests were used i n 

confirming the etch reactions during the e a r l i e r stages of 

the work. 

QUARTZ 

Quartz i s the most common gangue mineral i n the 

veins. Several specimens of quartz free from v i s i b l e gold 

were barren. ( H. V. Warren, 1936, p. 209) In these 
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sections, the quartz and p y r i t e were highly fractured and 

required cementation "by porcelain when the sections were made. 

AMERITE A33D RELATED CARBOITATES . 

llo attempt was made to determine the carbonate 

minerals during t h i s study although ankerite i s known. I t 

i s a common practice i n the d i s t r i c t to refer to the ir o n -

magnesium.' calcium carbonate as ankerite. An analysis of 

vein "ankerite" from Burns Mountain shows a pistomecite 

composition of: PeCOg, 65.6%; CaCOg, 1.4$; MgCO^, 29.9^; 

and 13hC05, (S. S. Holland, p. 26) At the Cariboo 

Gold Quartz Mine, s i m i l a r variations may be common and 

other carbonates may be mixed. An i n t e r e s t i n g feature i n 

the d i s t r i c t of the carbonate i s i t s occurence as narrow 

selvages along the vein walls i n the Stanley area (S. S. 

Holland, p. 26) and i n the Yanks Peak area.. 

PYRITE. 

P y r i t e , because of i t s importance as the mineral, 

with which the run of the mine ore i s associated, has 

already received detailed attention. ( H. V. Warren, 1936, 

p. 207) Because these sections were from the c o s a l i t e - r i e h 

specimens, the p y r i t e described here can not be considered 

t y p i c a l of that i n the normal ore. 

The p y r i t e i s highly fractured along with much of 

the quartz. Host grains show anhedral to subhedral form but 
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many r e g u l a r c r y s t a l s a r e seen. These may appear as 

t r i a n g u l a r a r e a s o r as 1 mm. "by .5 mm. r e c t a n g l e s . G o l d 

o f t e n l i e s a l o n g the edges o f p y r i t e as b l e b s i n c o s a l i t e , 

g a l e n a , o r g a l e n o b i s m u t i t e and i s commonly seen as d i s t i n c t 

v e i n l e t s o c c u p y i n g f r a c t u r e up t o about .02 mm. w i d e . I n 

a g e n e r a l way, t h e p y r i t e has appeared t o f a v o u r g o l d 

d e p o s i t i o n i n t h e s e s e c t i o n s and a s i m i l a r a t t r a c t i o n by 

p y r i t e i n t h e normal ore would agree w i t h the c o n c l u s i o n s 

drawn by D r . Warren (1936, p. 207) t h a t t h e g o l d - p y r i t e 

a s s o c i a t i o n i s p r o b a b l y m e c h a n i c a l o r e l e c t r o - c h e m i c a l 

raether t h a n c h e m i c a l . 

SPHALERITE. 

The s p h a l e r i t e seen i n some s e c t i o n s c l o s e l y 

a s s o c i a t e d w i t h g a l e n a i s g e n e r a l l y m a s s i v e and shows 

r a t h e r smooth b o u n d a r i e s w i t h t h e g a l e n a . A few s m a l l 
1 i s l a n d s 1 o f g a l e n a were seen n e a r t h e mutua l b o u n d a r i e s . 

M i n u t e f l e c k s o f c h a l c o p y r i t e a re seen i n t h e s p h a l e r i t e . 

A l t h o u g h the s e c t i o n s as chosen d i d n o t f a v o u r t h e i n c l u s i o n 

o f s p h a l e r i t e , enough r e l a t i o n s were seen to i n d i c a t e t h a t 

t h e ages of galena, and s p h a l e r i t e a r e e s s e n t i a l l y s i m i l a r 

w i t h g a l e n a p o s s i b l y b e l o n g i n g to a s l i g h t l y l a t e r phase. 

GALEITA. 

I n t h e hand specimens s e l e c t e d f o r p o l i s h i n g 

t o i n v e s t i g a t e the s i l v e r c o n t e n t o f t h e g a l e n a , the 
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c r y s t a l l i n e g a l e n a appeared homogeneous with s p h a l e r i t e i n 

q u a r t z . I n p o l i s h e d s e c t i o n , however, a l l t h e s e specimens 

showed c o s a l i t e as e l o n g a t e b l e b s v a r y i n g from .05 mm. to 

2 mm. i n l e n g t h s c a t t e r e d t h r o u g h o u t t h e g a l e n a . ( F i g . l ) 

The g e n e r a l s i m i l a r i t y o f t h i s c o s a l i t e c o n t e n t i n d i c a t e s 

t h a t t h e specimens, a l t h o u g h s e l e c t e d f r o m v a r i o u s p a r t s o f 

the c o l l e c t i o n , a r e p r o b a b l y d e r i v e d f r o m one o r more 

c o s a l i t e - r i c h s e c t i o n s o f t h e mine r a t h e r than t h a t t h e s e 

specimens r e p r e s e n t t h e average r u n o f galena,. T h i s o p i n i o n 

i s s t r e n g t h e n e d by the f a c t t h a t t h e c o l l e c t i o n i n g e n e r a l 

i s o f s e l e c t e d c o s a l i t e - r i c h m a t e r i a l . 

t o d i s t i n g u i s h by c o l o u r f r o m t h e c o s a l i t e i n a f r e s h l y 

p o l i s h e d s u r f a c e . A l i g h t and e a s i l y removed d i f f e r e n t i a l 

e t c h i s r a p i d l y produced by HOI fumes when the g a l e n a w i l l 

d a r k en t o a l i g h t brown, then to a deeper and i r r i d e s c e n t 

b l u e e t c h w h i l e t h e c o s a l i t e remains u n a f f e c t e d . T h i s 

method r e a d i l y d i f f e r e n t i a t e s between t h e two, o r the 

d i f f e r e n c e s a r e apparent because o f t h e h i g h a n i s o t r o p i s m 

o f the c o s a l i t e . 

i c a t i o n i n t h e s e s e c t i o n s i n c l u d e : 

a) i t s anomolous a n i s o t r o p i s m w h i c h , though weaker than 

c o s a l i t e o r g a l e n o b i s m u t i t e , i s d i s t i n c t . C o l o u r s o b t a i n e d 

w i t h t h e n i c o l adjustment used were p a l e t a n to b l u i s h t o 

b l a c k although the ef f e c t s are n e g l i g i b l e w i t h c l o s e n i c o l 

a djustment* '^Z&f* 

The g a l e n a i n the s e s e c t i o n s i s v e r y d i f f i c u l t 

F e a t u r e s o f t h e g a l e n a i m p o r t a n t i n i t s i d e n t i f y 
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b) The immediate b l a c k e n i n g w i t h o r w i t h o u t e f f e r v e s c e n c e 

w i t h H K H w i t h the d e p o s i t i o n o f a y e l l o w c o a t i n g . I n t h i s 
e if 

respect, i t r esembles galenobismutite a l t h o u g h t h e e f f ^ r v e p * 

cence seen on c o n f i r m e d g a l e n o b i s m u t i t e i n q u a r t z was 

invariably more marked. 

c) The p a l e brown p r o c e e d i n g to b l u e i r r i d e s c nt t a r n i s h 

produced by HC1 fumes, and t h e i r r i d e s c e n t brown sometimes 

p r o c e e d i n g to black t a r n i s h g i v e n by HC1. 

d) Tiie i r r i d e s c e n t s t a i n w i t h F e C l ^ i s especially useful* 

e) The triangular p i t s w h i c h a r e n o t w e l l d e v e l o p e d on 

the p r e s e n t polished s e c t i o n s . 

The anisotropism was e s p e c i a l l y c o n f u s i n g when 

the work began and i n many cases i t was only a f t e r m i c h r o -

chemical t e s t s were made t h a t t h e m i n e r a l was a c c e p t e d as 

g a l e n a . In p a r t i c u l a r , the c o s a l i t e - r i c h s e c t i o n s such as 

number 5 showed g a l e n a occuring as s m a l l b l e b s i n p y r i t e 

and w i t h c o s a l i t e . D e t a i l e d c o m p a r a t i v e e t c h t e s t s f i n a l l y 

s a t i s f i e d me t h a t t h e m i n e r a l was galena, a l t h o u g h an X-ray 

confirmation would be desirable* 

The s i l v e r content of the galena or associated 

minerals or impurities i s established by several reports 

which are compiled i n table 1. 
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Table 1 
R E F E R E N C E . L O C A T I O N . % Galena 7oPb. A 9 / % / W . ° V T . T O T * L . 

H . V . W A R R E N , 1936, p.ZOZ. Cariboo Gold Quartz:. I O O 84.30 13.75 i .osfc - 9 9 0 8 

A C S K E R L , p . 5 9 1 . C a r i b o o Gold Qoarfz. Ore f r o m mine 0>or oz. 0.707 oz. 

J O H N S O N , p. C a r i b o o G o l d Quartz. loo 189.0 o./e 

(200 level. too sor-3 0.4a 
S.S. H O L L A N D , pZZ Acme g r o u p - 85 323 02k O.Oi 

S T A N L E Y A R E A . F o s t e r Ledge. S O L I D 31.6 otfa TKf\CE 

G r u b Gulch. 80 32. $ 8.05 

firub G u l c h . 90 0.75 

(3rub G u l c h 8o £.0 T R « C £ 

The S i l v e r and Gold eontent of Galena i n the Mine 
and D i s t r i c t . 

Ho t r a c e of the a r g e n t i t e suggested hy Johnson 

( p. 36) was seen i n the s e c t i o n s s t u d i e d . 

The g o l d c o n t e n t o f the g a l e n a s t u d i e d i s g i v e n 

"by s m a l l i r r e g u l a r p a r t i c l e s of g o l d i n the g a l e n a . S e c t i o n 

2 i s an example i n w h i c h the c o s a l i t e g r a i n s ere n o t appar e n t ­

l y r e l a t e d to the g o l d . Two minute f l e c k s o f g o l d were 

i d e n t i f i e d "by a p o s i t i v e EDIT r e a c t i o n * Other i r r e g u l a r 

g r a i n s were up to .02 inn. A l t h o u g h t h e s e specimens may he 

h i g h grade m a t e r i a l * the pr e s e n c e o f t h e s e minute f l e c k s i n 

g a l e n a seems adequate to e x p l a i n i t s g o l d c o n t e n t . T h i s 

e x p l a n a t i o n was f a v o u r e d "by Johnson ( p. 22) a l t h o u g h h i s 

p o l i s h e d s e c t i o n s d i d n o t show f r e e g o l d , n o r does he d e s c r i b e 

any c o s a l i t e i n g a l e n a ; thus th e m a t e r i a l s t u d i e d hy him 

p r o h a h l y d i f f e r e d from t h a t d e s c r i b e d h e r e . 

The t e x t u r a l r e l a t i o n s i n d i c a t e t h a t t h e g a l e n a 

was p r o h a h l y l a t e r out p o s s i b l y contemporaneous w i t h the 

s p h a l e r i t e , was d e f i n i t e l y l a t e r t h a n the p y r i t e and q u a r t z 

( s e c t i o n 4 ) , and was e a r l i e r than the c o s a l i t e and g a l e n o -
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P i g . 1, Section Is l y p i c a l Shape of 
C o s a l i t e i n Galena Which Appears 
Homogeneous i n the Hand Specimen. 

Pig. 2: Gold i n C o s a l i t e . (Prom E-W. Johnson, 
Plate 4, p. 21) 
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h i s i m i t i t e . ( F i g . 4} The g a l e n a i s commonly m i l d l y 

f r a c t u r e d and, though the v e i n l e t s t r u c t u r e shown i n f i g u r e 

3 i s n o t common, t h e s e f r a c t u r e s may have p r o v i d e d a c c e s s f o r 

h i s m i t h and g o l d r i c h s o l u t i o n s o r t h e s e s o l u t i o n s may have 

formed p a r t o f the l a t e phase o f g a l e n a d e p o s i t i o n . 

COSivXITE. ( F b ^ B i 2 S 5 ) 

The s e c t i o n s s e l e c t e d were r i c h i n c o s a l i t e 

"because i t was hoped t h a t the t h i r d m i n e r a l d e s c r i b e d as 

a t e l l u r i d e "by Johnson ( p. 18) might he found i n them. 

The e l o n g a t e * and f i h r o u & n a t u r e o f t h e m i n e r a l i s w e l l 

marked i n l a n d specimens and i s apparent i n t h e p o l i s h e d 

s e c t i o n s . ( F i g . l ) The s u r f a c e i s smooth a l t h o u g h the 

f i b r o u s appearance may be seen i n some d i f f e r e n t i a l l y 

p o l i s h e d s e c t i o n s . 

F u r t h e r m i c r o s c o p i c c h a r a c t e r s i n c l u d e : 

C o l o u r - g a l e n a w h i t e , h u t v e r y s l i g h t l y l i g h t e r than 

g a l e n a . 

Hardness - B. 

S t r o n g a n i s o t r o p i c i s shown w h i c h i s o f t e n d i s t i n c t i v e * 

'Then t h e c r y s t a l i s i n a "bright p o s i t i o n , the 

n i c o l may he a d j u s t e d to g i v e a da r k t a n t o "brown c o l o u r . 

From t h i s p o s i t i o n , a s l i g h t r o t a t i o n w i l l g i v e b l a c k and 

a 9o'J r o t a t i o n w i l l produce a s t e e l g r e y , s t e e l "blue, o r 
0 

sometimes mauve c o l o u r w i t h e x t i n c t i o n "beyond t he 90 

p o s i t i o n u n t i l t h e deep t a n i s r e p e a t e d a t 180 de g r e e s . 

Rome v a r i a t i o n i s p r o h a h l e depending on the l i g h t s o u r c e , 
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F i g . 3, Section 7: Gold i n C o s a l i t e 
X 170 

Pig. 4, Section 1: Cosa l i t e Veining Galena. 
HC1 fume tarnish on the Galena. 

X 170 
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p o l i s h , o r i e n t a t i o n , e t c . , h u t i f c o m p a r a t i v e methods are 

used on known c o s a l i t e , a d i s t i n c t i v e sequence o f p o l a r ­

i z a t i o n c o l o u r s can u s u a l l y he r e c o g n i z e d . 

ZStch r e a c t i o n s i n c l u d e s 

HHO ? - Deep b l a c k e t c h w i t h s l i g h t e f f c r v e s c e n c e • The 

r e a c t i o n l a c k s the v i g o r o u s e f f e r v e s c e n c e o f g a l e n a -

h i s m u t i t e . I n g a l e n a , t h e c o s a l i t e darkens s l i g h t l y 

f a s t e r than t h e g a l e n a . 

F e C l ^ - k i n o r . i r r e g u l a r l i g h t brown s t a i n i n p a r t , e s s e n t ­

i a l l y n e g a t i v e . 

HC1, EC3:T, KOII, HgCl? - n e g a t i v e 
An a n a l y s i s o f t h i s m a t e r i a l (Warren, 1940; 1936, p. 208) 

leocel 

shows; -fFb, 41.20^.; B i s m u t h , 39 • 3 5/5; S u l p h u r , 16.4p; Copper, 

3.60^. 

The c l o s e a s s o c i a t i o n o f n a t i v e g o l d w i t h c o s a l i t e 

and g a l e n o h i s m u t i t e has been d e s c r i b e d i n d e t a i l by p r e v i o u s 

w o r k e r s . The e l o n g a t e , u n i f o r m l y o r i e n t e d c o s a l i t e g r a i n s 

commonly c o n t a i n i r r e g u l a r h l e b s o f a l l s i z e s up t o 1.8 mm. 

o f g o l d and i n t e r s t i t i a l l e a v e s and w i r e s o f g o l d . ( F i g s . 2, 

3,) ( ^.¥. Warren, 1939; F. W. Johnson, 1934, p. 20,21,30) 

The v e i n i n g r e l a t i o n s h i p o f c o s a l i t e i n g a l e n a shown i n 

f i g u r e 4 i s q u i t e c o n c l u s i v e p r o o f f o r p o s t - g a l e n a r e p l a c e ­

ment a l o n g a f r a c t u r e p l a n e , and i t i s thought t h a t the 

c o s a l i t e g r a i n s i n g a l e n a are due to replacement o f g a l e n a 

r a t h e r than by r e p l a c e m e n t o f c o s a l i t e by g a l e n a . 
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GALJM0BISI1JTITE. ( P h B i g S 4 ) 

G a l e n o h i s m u t i t e was n o t common i n t h e s e c t i o n s 

s t u d i e d as compared t o tho s e p r e p a r e d by Johnson and 

Eaconachie# I t i s thought t h a t t h e m a t e r i a l s e l e c t e d f o r 

the p l a n n e d p r e l i m i n a r y s e c t i o n s was not s u f f i c i e n t l y 

v a r i a h l e i n t h i s r e s p e c t . One specimen o f q u a r t z showfed 

g a l e n o h i s m u t i t e as a t h i n m a s s i v e c o a t i n g and t h i s specimen 

was mounted and p o l i s h e d . ( S e c t i o n 7) A s u s p i c i o n was h e l d 

t h a t an unknown m i n e r a l was p r e s e n t a t the edge o f t h e 

s e c t i o n "because of an apparent d i f f e r e n c e i n c o l o u r and 

a n i s o t r o p i s m . A d e l i c a t e removal and X-ray o f t h i s s m a l l 

" m i n e r a l " hy D r . Thompson produced a d e f i n i t e g a l e n o h i s m u t ­

i t e p a t t e r n . The v a r i a t i o n i n c o l o u r was a s c r i b e d t o i t s 

p o s i t i o n and p o s s i h l e b e v e l l i n g on the edge o f t h e s l i d e . 

The g a l e n o h i s m u t i t e d i s p l a y e d a g e n e r a l l y i r r e g u l a r l y 

p i t t e d s u r f a c e a,s c o n t r a s t e d to c o s a l i t e . These p i t s a r e 

n o t so w e l l d e v e l o p e d as t h o s e i n d i c a t e d hy Johnson ( P l a t e S, 

p. 26) hut a r e d i s t i n c t i n t h e p r e s e n t s e c t i o n s * 

The m i c r o s c o p i c c h a r a c t e r i s t i c s i n c l u d e s 

C o l o u r - a p p r o a c h i n g g a l e n a w h i t e , though s l i g h t l y 

d a r k e r t h a n c o s a l i t e . 

A n i s o t r o p i s m - P o l a r i z a t i o n c o l o u r s a re l i v e l y as 

compared w i t h t h e anomolous a n i s o t r o p i s m o f g a l e n a i n t h e r e 

s e c t i o n s . More common p o l a r i z a t i o n c o l o u r s i n c l u d e a b r i g h t 

g r e y - w h i t e t o t a n , w i t h some shades o f deep red-hrown seen on 
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c l o s e r adjustment o f the n i c o l s . 

E t c h t e s t s s 

EJTOg - I n t h e homogeneous g a l e n o h i s m u t i t e t e s t e d i n 

q u a r t z , e f f e r v e s c e n c e was i n v a r i a h l y s t r o n g , d i s t i n c t , and 

immediate w i t h t he f o r m a t i o n o f a "black deep e t c h and a 

y e l l o w c o a t i n g * 

HC1 - I n some t e s t s on the c o n f i r m e d homogeneous m i n e r a l 

i n q u a r t z , the s u r f a c e was darkened t o a medium g r e y a f t e r 

60 seconds, h u t i n o t h e r t e s t s the r e a c t i o n appeared t o he 

n e g a t i v e . KC1 fumes gave a r a t h e r p i t t e d "brown t o i r r i d e s c ­

ent s o l u b l e t a r n i s h w h i c h was d i s t i n c t l y l e s s marked than 

the g a l e n a r e a c t i o n . 

Peel,* - S t a i n s d i f f e r e n t i a l l y l i g h t "brown, much l e s s o 
marked than galena,. 

KJCE, H g C l Q , SDH - n e g a t i v e . 

An a n a l y s i s o f t h i s m a t e r i a l ( Warren, 1940, p. 208) shows; 

S u l p h u r 16.40^; B i s m u t h , 51.00;*; l e a d , 30.50^; ? e , 1.50<; 

s i l v e r not a s s a y e d . 

Prom t h e d e s c r i p t i o n s g i v e n hy Johnson and 

Haconachie, and from my o b s e r v a t i o n s i t seems c l e a r t h a t the 

g a l e n o h i s m u t i t e wa,s formed a t e s s e n t i a l l y the same s t a g e as 

the c o s a l i t e and g o l d . 

GOLD. 

The a s s o c i a t i o n of g o l d w i t h t h e c o s a l i t e - r i c h 

m a t e r i a l has been d i s c u s s e d i n p a r t under the t r e a t m e n t o f 
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the v a r i o u s m i n e r a l s . I t s o c c u r r e n c e as t h i n l e a v e s o r 

w i r e s i n t e r s t i t i a l t o the c o s a l i t e c l e a v a g e and i t s i r r e g u l a r 

v e i n - l i k e f o rm t h r o u g h some c o s a l i t e i n d i c a t e s t h a t i t was 

d e p o s i t e d i n t h e l a t t e r s t a g e s o f t h e g a l e n o h i s m u t i t e and 

c o s a l i t e i n t r o d u c t i o n . 

D r . S k e r l (1948, p. 590) r e f e r s t o t h e h i g h t a i l ­

i n g l o s s i n c u r r e d when the h i s m u t h - s u l p h i d e - r i c h ore i s 

m i l l e d . The s u b j e c t o f c o a r s e g o l d l o s s e s was d i s c u s s e d by-

Johnson ( appendix pp. 1, 2) i n 1934. Much o f t i l s c o a r s e 

g o l d i s p r o h a h l y m e c h a n i c a l l y r e t a i n e d i n the v a r i o u s p a r t s 

o f t h e m i l l c i r c u i t , h u t s i n c e D r. S k e r l r e f e r s to t a i l i n g 

l o s s , f u r t h e r i n v e s t i g a t i o n o f t h i s l o s s might be p r o f i t -

a h l e and a s i m p l e b l a n k e t r e c o v e r y p r e v i o u s l y suggested 

would seem f e a s i b l e i f t h e g o l d "being l o s t i s shown t o 

he c o a r s e . 

COkCLUSIOH. 

Because t h e p r i m a r y o b j e c t i v e s o f t h i s work were 

n o t a t t a i n e d , the p r i n c i p a l prohlems o f t h e p o s s i b l e t e l l u r -

i d e m i n e r a l and t h e s i l v e r c a r r i e r i n t h e g a l e n a r e m a i n . 

Trie d i f f i c u l t y e x p e r i e n c e d i n i d e n t i f i c a t i o n hy e t c h r e a c t i o n 

or c o l o u r may cause a t h i r d m i n e r a l a s s o c i a t e d w i t h t h e 

c o s a l i t e and g a l e n o h i s m u t i t e t o be m i s i d e n t i f i e d and, i n 

my o p i n i o n , an X-ray c o n f i r m a t i o n o f q u e s t i o n a h l e d e t e r m i n ­

a t i o n s i s o f t e n n e c e s s a r y i n t h e s e s e c t i o n s . 
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The h i g h l y f r a c t u r e d c o n d i t i o n of t h e q u a r t z and 

p y r i t e i n some s e c t i o n s , the s l i g h t f r a c t u r i n g o f t h e 

g a l e n a , and t h e f r e s h g a l e n o h i s m u t i t e , c o s a l i t e , and g o l d 

may he a d i r e c t r e l a t i o n t o the f i e l d i n t e r p r e t a t i o n s 

of D r . Skerl i n w h i c h he a s c r i b e s t h e m i n e r a l i z a t i o n as 

occuring towards t h e end o f the movements a l o n g t h e n o r t h -

s o u t h f a u l t s . ?rom the s e c t i o n s s t u d i e d , I suggest t h a t a 

considerable gap i n m i n e r a l i z a t i o n c o u l d have oc c u r e d 

f o l l o w i n g the quartz-pyrite or q u a r t z - a u r i f e r o u s p y r i t e 

d e p o s i t i o n which forms t h e o r e most t y p i c a l i n t h e mine. 

"With f u r t h e r movement a l o n g t h e north-south f a u l t s , f r e s h 

openings i n the ore may have a l l o w e d l o c a l a c c e s s o f t h e 

l a t e r s o l u t i o n s from w h i c h t h e s p h a l e r i t e and g a l e n a and, 

i n the l a t t e r phases, g a l e n o h i s m u t i t e , c o s a l i t e , and g o l d 

were d e p o s i t e d . The dependence o f t h i s second s e r i e s o f 

m i n e r a l s on f u r t h e r openings might account f o r t h e h i g h l y 

i r r e g u l a r d i s t r i b u t i o n o f the h i s m u t h - l e a d - s u l p h i d e s . 

The g o l d a s s o c i a t e d w i t h p y r i t e i n the normal a r e c o u l d 

he d e p o s i t e d i n the l a t e r s t a g e s o f the f i r s t c u a r t z - p y r i t e 

m i n e r a l i z a t i o n o r c o u l d r e p r e s e n t d e p o s i t i o n f r o m wide­

spread, l a t e s t a g e s o f t h e second m i n e r a l i z a t i o n . Such a 

p r o p o s a l would n o t contradict o b s e r v a t i o n s made on the•' e 

s e c t i o n s and i t might e x p l a i n the h i g h v a l u e s o f t e n a s s o c i a t ­

ed w i t h s l i g h l l y l a t e r f a u l t i n g w h i c h I have n o t i c e d i n b o t h 

the B a r k e r v i l l e and Keithley Creek a r e a s . A study o f t h e 
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assay and g e o l o g i c a l p l a n a of the mine and the d i s t r i b u t i o n 

o f t h e b i s m u t h - l e a . d ~ s u l p h i d e s might c o r r o b o r a t e o r d i s p r o v e 

t h i s sugges t i on. 

I wish to thank Dr. H.V. Warren and Dr. R.M. Thompson 

for t h e i r advice, assistance, and encouragement during 

the laboratory work reported here. 
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