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ABSTRACT 
This r e p o r t describes the microscopic examination of a 

s u i t e of ore from the property of the Homathko Gold Mines, 
L i m i t e d . I t i s submitted i n p a r t i a l f u l f i l m e n t of the course 
i n Geology 409, Mineralography, at the U n i v e r s i t y of B r i t i s h 
Columbia. 

The minerals observed i n the prepared s e c t i o n s were 
s p h a l e r i t e , galena, a r s e n o p y r i t e , p y r i t e , c h a l c o p y r i t e , 
t e t r a h e d r i t e , c o v e l l i t e , g o l d , quartz and c a l c i t e . The gold 
apparently occurs f r e e , and as %n e r r a t i c d i s t r i b u t i o n * 

INTRODUCTION 
The Homathko property i s l o c a t e d i n the C h i l c o t i n d i s t r i c t 

of the C l i n t o n Mining D i v i s i o n on the western s i d e of the 
v a l l e y at the head of Wolverine Creek, a small t r i b u t a r y of 
the west branch of the Homathko R i v e r . T a t l a Lake P o s t - o f f i c e , 
24 mi l e s to the north-east, i s the nearest settlement. The 
t h i r t y mineral claims and f r a c t i o n s cover the steep, rocky, 
eastern slopes of Black Horn Mountain, which r i s e s to 9,000 
f e e t e l e v a t i o n . 

The property may be reached by t r a v e l l i n g f i r s t over the 
C h i l c o t i n motor-road 150 mil e s w e s t e r l y from W i l l i a m s Lake; 
thence by rough road 15 miles i n le n g t h , over which tr u c k s are 
operated, to the northern end of B l u f f Lake. A 17 mile pack 
t r a i l extends from the l a t t e r p o i n t to the claims. 
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GENERAL GEOLOGY OF THE ARM 
The claims comprising the Homathko Gold property are 

l a r g e l y u n d e r l a i n by t h i c k flows of T e r t i a r y andesite and 
b a s a l t i n t e r c a l a t e d w i t h bands of a r g i l l i t e and conglonerate. 
The s t r a t a are compressed i n t o s t e e p l y d i p p i n g f o l d s , the 
general s t r i k e of the formation being n o r t h e r l y . The i r r e g 
u l a r eastern margin of the Coast Range b a t h o l i t h l i e s not f a r 
to the west and south-west, and a l a r g e area of g r a n o d i o r i t e 
i n t r u d e s the T r i a s s i c greenstones on the south-western f l a n k 
of Black Horn Mountain. I n the v i c i n i t y of the showings there 
are s e v e r a l dykes ranging i n composition from andesite porphyry 
to quartz porphyry, and v a r y i n g i n width from 2 to 20 f e e t . 

The numerous quartz exposures occur, i n g e n e r a l , i n 
s c h i s t o s e r o c k s . The veins are g e n e r a l l y l e s s than 2 f e e t 
wide, and the m a j o r i t y of them are comparatively short lenses 
which are r e l a t e d to more p e r s i s t a n t s t r u c t u r a l breaks. The 
m e t a l l i c minerals i n the veins are i n the form of small amounts 
of s u l p h i d e s , together w i t h n a t i v e gold. 



GENERAL MINERALOGY 
The s e c t i o n s examined are from three d i f f e r e n t v e i n s , 

as f o l l o w s : 
Sections 1,2,3, - Black Horn v e i n 
Sections 4,5,6, - Upper v e i n 
Sections 7,8,9,10- Lower v e i n 

Megascopic Examination: 
An examination of the hand specimens showed the m i n e r a l 

i z a t i o n to have c h a r a c t e r i s t i c s of both f i s s u r e f i l l i 4 g and 
replacement. The minerals of the Black Horn v e i n are d i s t r i 
buted as c l o s e l y spaced narrow p a r a l l e l v e i n l e t s i n quartz, 
i n d i c a t i n g f i s s u r e f i l l i n g . The w a l l s of the f i s s u r e s are 
unmatched however, and therefore replacement of the quartz 
has a l s o taken p l a c e . The minerals of the Upper and Lower 
veins appear to have been deposited i n crushed quartz and 
w a l l - r o c k , and have replaced i t to some extent both as l a r g e r 
i r r e g u l a r masses and as smaller disseminations. 

Megascopically, the hand specimens revealed the-presence 
of s p h a l e r i t e , galena, p y r i t e , a r s e n o p y r i t e , and c h a l c o p y r i t e 
w i t h a gangue of quartz and c a l c i t e . The sulphides comprise 
from f i v e to ten percent of the vein-rock by volume. Some 
a l t e r e d fragments of w a l l - r o c k are incl u d e d i n the quartz of 
the Upper and Lower v e i n s . 
M i c r o s c o p i c Examination: 

Black Horn Vein - The three s e c t i o n s prepared of t h i s v e i n 
represent a s e r i e s taken across m i n e r a l i z e d bands of the v e i n 
and cut at r i g h t angles to the s t r i k e of the mineral v e i n l e t s 



The sulphides f o l l o w small f r a c t u r e s i n quartz, and c o n s i s t 
of s p h a l e r i t e , a r s e n o p y r i t e , galena, p y r i t e and c h a l c o p y r i t e , 
i n order of abundance. A small p a r t i c l e of n a t i v e gold 30 
microns i n s i z e was found i n s e c t i o n #2. C a l c i t e occurs as 
a f i l l i n g of l a t e f r a c t u r e s i n the quartz. 

Lower and Upper Veins - The mineralogy and general mineral 
r e l a t i o n s h i p s are s i m i l a r f o r these two v e i n s , the m e t a l l i c 
minerals observed being s p h a l e r i t e , galena, p y r i t e , chalco
p y r i t e , t e t r a h e d r i t e and c o v e l l i t e . Quartz and c a l c i t e com
pose the gangue, w i t h c a l c i t e i n greater r e l a t i v e amount 
than i n the Black Horn v e i n . I t i s notable that a r s e n o p y r i t e 
i s absent i n these veins although i t i s abundant i n the Black 
Horn s e c t i o n s , and t e t r a h e d r i t e and c o v e l l i t e are found i n 
minor amounts re p r e s e n t i n g other d i f f e r e n c e s i n mineralogy. 
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DETAILED MINERALOGY  

D e s c r i p t i o n s and Occurrence of the M i n e r a l s : 
S p h a l e r i t e 

S p h a l e r i t e occurs i n a l l tne s e c t i o n s prepared, i n asso
c i a t i o n w i t h quartz which i t replaces i n p a r t * I t i s g e n e r a l l y 
i n l a r g e amounts r e l a t i v e to the other m e t a l l i c minerals pre
sent. Disseminations of c h a l c o p y r i t e are f r e q u e n t l y found 
throughout some of the l a r g e r masses of s p h a l e r i t e , probably 
the r e s u l t of e x s o l u t i o n . The s p h a l e r i t e of the Black Horn 
v e i n contains considerably more i r o n than that of the Upper 
and Lower v e i n s , as shown by microchemical t e s t s . 

Galena 
Varying amounts of galena are found i n the s e c t i o n s , 

ranging from the most abundant sulphide i n some to small blebs 
i n others. The c h a r a c t e r i s t i c t r i a n g u l a r p i t s are c l e a r l y 
shown on i t s p o l i s h e d surface i n s e v e r a l p l a c e s . Galena 
appears to have been deposited s l i g h t l y l a t e r than the s p h a l 
e r i t e , which i t r e p l a c e s . 

Arsenopyrite 
Arsenopyrite i s found only i n the s e c t i o n s made of the 

Black Horn v e i n . I t i s mainly d i s t r i b u t e d i n bands of c r y s 
t a l l i n e networks. P e r f e c t diamond shaped c r y s t a l s are very 
common and apparently had ample time to form. A r s e n o p y r i t e , 
although deposited e a r l y i n the m i n e r a l o g i c a l sequence, shows 
no evidence of replacement by succeeding minerals. I t i s 
q u i t e f i n e grained, the average g r a i n s i z e being about 100 
microns. 



An assay of a band of ars e n o p y r i t e showed i t to c a r r y 
n i l values i n gold* 

P y r i t e 
A l l three of the veins contain p y r i t e i n small amounts, 

u s u a l l y as the remnants of c r y s t a l s which have been l a r g e l y 
replaced by s p h a l e r i t e . The p y r i t e i s c l o s e l y associated 
w i t h quartz, and was an e a r l y mineral to form. 

Two c l o s e l y spaced periods of p y r i t e d e p o s i t i o n appear 
to be present i n the Black Horn v e i n . S e c t i o n #3 shows the 
darker c r y s t a l l i n e o u t l i n e s of an e a r l i e r p y r i t e replaced by 
a somewhat l i g h t e r colored p y r i t e which p o s s i b l y c r y s t a l l i z e d 
out of a s o l u t i o n of s l i g h t l y d i f f e r e n t composition ( F i g . 6 ) . 
The l a r g e s t grains of p y r i t e observed were 1500 microns i n 
s i z e . 

C h a l c o p y r i t e 
Small blebs of c h a l c o p y r i t e are disseminated throughout 

much of the s p h a l e r i t e . I t al s o occurs as l a r g e r c r y s t a l s 
however, around the rims of s p h a l e r i t e c r y s t a l s , and hence 
some of i t probably c r y s t a l l i z e d at a s l i g h t l y l a t e r p e r i o d 
than the s p h a l e r i t e . The only gold observed was found at tne 
contact of a c r y s t a l of c h a l c o p y r i t e w i t h quartz. 

T e t r a h e d r i t e 
T e t r a h e d r i t e was observed only i n se c t i o n s of the Lower 

and Upper veins and i n small amount except f o r s e c t i o n #7. 
I t i s found r e p l a c i n g quartz, s p h a l e r i t e and p y r i t e , but would 
appear to be an e a r l i e r m ineral than galena. 

The t e t r a h e d r i t e was tested microchemically f o r s i l v e r by 



the use of potassium mercuric ttiiocyanate s o l u t i o n * Tne bare 
trace of f i n e white p r e c i p i t a t e that spread out before the 
greenish mass-like c r y s t a l s of copper i n d i c a t e d a low s i l v e r 
content* 

C o v e l l i t e 
A few very small c r y s t a l s of c o v e l l i t e l e s s than 25 

microns i n s i z e occur along l a t e f r a c t u r e s . The r e l a t i o n s h i p 
i s not e a s i l y apparent, but i s probably a secondary mineral* 

Gold 
The only gold found was i n s e c t i o n #2 from the Black Horn 

v e i n , where a small c r y s t a l 30 microns i n s i z e was observed at 
the contact of a g r a i n of c h a l c o p y r i t e w i t h quartz. Much of 
the c h a l c o p y r i t e i n the s e c t i o n s i s i n s m a l l , dispersed c r y s 
t a l s that are very y e l l o w i s h i n c o l o r and simulate the app
earance of gol d . Etch t e s t s of these occurrences r e v e a l t h e i r 
true nature. 

Quartz 
Quartz represents the main gangue mineral i n the v e i n s , 

and at l e a s t two periods of i t are present. E a r l y quartz, 
forming the main bulk of the v e i n , has been f r a c t u r e d a l l o w i n g 
access of l a t e r s i l i c i o u s , m i n e r a l i z e d s o l u t i o n s . This i s 
shown by the presence of euhedral quartz c r y s t a l s i n galena. 
Comb s t r u c t u r e of quartz may be observed i n s e c t i o n #10 under 
i n c l i n e d l i g h t . 

CJalcite 
C a l c i t e f i l l s l a t e f r a c t u r e s i n the quartz and has a l s o 

replaced i t to some extent. I t does not appear to be r e l a t e d 
to the m i n e r a l i z a t i o n . 



Paragenesis: 
Sine© the mineralogy of the Black Horn v e i n d i f f e r s 

s l i g h t l y from that of the Upper and Lower v e i n s , i t s 
paragenesis w i l l be considered s e p a r a t e l y . 

Black Horn Vein 

1. F r a c t u r i n g of the country rock w i t h the development 
of t e n s i o n f r a c t u r e s and shear zones. 

2. D e p o s i t i o n of quartz, p y r i t e and a r s e n o p y r i t e , the 
m e t a l l i c minerals c r y s t a l l i z i n g f i r s t and showing 
euhedral form, 

3. F r a c t u r i n g of the quartz and d e p o s i t i o n of a s i l i c i o u s 
s o l u t i o n c o ntaining a r s e n o p y r i t e along the f r a c t u r e s . 

4. D e p o s i t i o n of s p h a l e r i t e . 
5. D e p o s i t i o n of c h a l c o p y r i t e . 
6. D e p o s i t i o n of galena. 
7. F r a c t u r i n g . 
8. Carbonate s o l u t i o n s along f r a c t u r e s . 



Quartz 
Arsenopyrite 
P y r i t e 
F r a c t u r i n g 
S p h a l e r i t e 
C h a l c o p y r i t e 
Galena 
F r a c t u r i n g 
C a l c i t e 
Gold 

S i 0 2 

Fe 
As 
S 
Zn 
Cu 
Pb 
Ca 

C0 2 

Au 
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Upper and Lower Veins 

1. F r a c t u r i n g and b r e c c i a t i o n of the country rock w i t h 
the formation of shear zones. 

2. D e p o s i t i o n of quartz. 
3. D e p o s i t i o n of p y r i t e . 
4. F r a c t u r i n g 
5. D e p o s i t i o n of s p h a l e r i t e 
6. D e p o s i t i o n of c h a l c o p y r i t e 
7. D e p o s i t i o n of t e t r a h e d r i t e 
8. D e p o s i t i o n of galena 
9. D e p o s i t i o n of c a l c i t e 

10. D e p o s i t i o n of secondary c o v e l l i t e . 

Quartz 
P y r i t e 
F r a c t u r i n g 
S p h a l e r i t e 
C h a l c o p y r i t e 
T e t r a h e d r i t e 
Galena 
F r a c t u r i n g 
C a l c i t e 
C o v e l l i t e 
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S i 0 2 - -
Fe 
g - -

Zn 

Cu 

Sb 
Pb 
Ca 

C0 2 

Assaying R e s u l t s : 
Assays taken of the m i n e r a l i z e d quartz of the three v e i n s , 

together w i t h an assay of the banded arsenopyrite from the 
Black Horn v e i n , gave the f o l l o w i n g r e s u l t s : 

Oz.Au/ton 
Black Horn v e i n 0.42 

Banded arsenopyrite n i l 
Upper v e i n 0.16 
Lower v e i n 0.12 
The above assays are probably not r e p r e s e n t a t i v e of the 

average grade of the veins as they only represent assays of 
small pieces of ve i n - q u a r t z . Much b e t t e r assays have been 
reported from the property. 

http://Oz.Au/


CONCLUSIONS 
The s e c t i o n s examined of the three veins e x h i b i t a 

r e l a t i v e l y simple m i n e r a l i z a t i o n and paragenesis. The v e i n -
quartz has been f r a c t u r e d a l l o w i n g access of m i n e r a l i z i n g 
s o l u t i o n s and the replacement of the quartz. 

The m i n e r a l i z a t i o n of the v e i n s i s of the mesothermal 
type, and a general overlap of much of the d e p o s i t i o n i s 
i n d i c a t e d . 

The Black Horn v e i n shows d i f f e r e n c e s i n mineralogy and 
general appearance from the Upper and Lower v e i n s , which are 
e s s e n t i a l l y s i m i l a r . 

The one occurrence of g o l d , found i n the Black Horn v e i n , 
showed i t to be i n the fr e e s t a t e . I t would appear t o have 
been deposited at a l a t e stage and independant of the other 
m i n e r a l s . An assay of the arsenopy r i t e from t h i s v e i n showed 
n i l values i n g o l d . L i t t l e d i f f i c u l t y should be found i n 
m i l l i n g the ore, as the gold could e i t h e r be amalgamated or 
r e a d i l y cyanided. 
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LIST OF MINERAL OCCURRENCES OF INDIVIDUAL SECTIONS. 
The minerals are l i s t e d i n t h e i r order of abundance. 

S e c t i o n #1 
Galena 
S p h a l e r i t e 
A rsenopyrite 
P y r i t e 
C h a l c o p y r i t e 

S e c t i o n #3 
S p h a l e r i t e 
Galena 
Arsenopyrite 
P y r i t e 
C h a l c o p y r i t e 

S e c t i o n #5 
S p h a l e r i t e 
P y r i t e 
C h a l c o p y r i t e 
Galena 

S e c t i o n #8 
S p h a l e r i t e 
Arsenopyrite 
P y r i t e 
C h a l c o p y r i t e 
Galena 
Gold 

S e c t i o n #4 
S p h a l e r i t e 
Galena 
P y r i t e 
C h a l c o p y r i t e 
T e t r a h e d r i t e 

S e c t i o n #6 
S p h a l e r i t e 
Galena 
P y r i t e 
C h a l c o p y r i t e 
T e t r a h e d r i t e 
C o v e l l i t e 



S e c t i o n #7 
S p h a l e r i t e 
Galena 
T e t r a h e d r i t e 
P y r i t e 
C h a l c o p y r i t e 
C o v e l l i t e 

S e c t i o n #9 
Galena 
S p h a l e r i t e 
P y r i t e 
C h a l c o p y r i t e 

S e c t i o n #8 
S p h a l e r i t e 
Galena 
P y r i t e 
C h a l c o p y r i t e 

S e c t i o n #10 
S p h a l e r i t e 
Galena 
P y r i t e 
C h a l c o p y r i t e 



F i g . 1 - Sec. §Z 

S p h a l e r i t e r e p l a c i n g p y r i t e . 

F i g . 2 - Sec. #2 
Gold at contact between c h a l c o p y r i t e 

and quartz. 



F i g . 3 - Sec. #2 
S e l e c t i v e replacement of quartz by 

s p h a l e r i t e l e a v i n g euhedral arsen o p y r i t e 
c r y s t a l s . 

C a l c i t e occupying f i s s u r e and r e p l a c i n g 
quartz. 



F i g . 5 - Sec. #3 
Replacement of s p h a l e r i t e by galena, 

euhedral a r s e n o p y r i t e c r y s t a l remaining. 

F i g . 6 - Sec. #3 
Showing two periods of p y r i t e - darker 

c r y s t a l l i n e o u t l i n e s of older p y r i t e sur
rounded by l i g h t e r colored younger p y r i t e * 



F i g . 7 - Sec. #6 
Galena r e p l a c i n g p y r i t e and s p h a l e r i t e 

F i g . 8 - Sec. #6 
Occurrence of secondary c o v e l l i t e 

along c a l c i t e f i l l e d f r a c t u r e s . 



F i g . 9 - Sec. #7 
T e t rahedrite r e p l a c i n g p y r i t e . 

F i g . 10 - Sec. #10 
Showing a l a t e c a l c i t e f i l l e d f r a c t u r e 

c u t t i n g a c r y s t a l of c h a l c o p y r i t e . 


