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1. 

INTRODUCTION, 

T h i s t h e s i s was p r e p a r e d under the d i r e c t i o n o f Dr. H. V. 

Warren f o r c r e d i t i n the geology n i n e c o u r s e g i v e n a t the 

U n i v e r s i t y o f B r i t i s h Columbia. The l a b o r a t o r y work i n con­

n e c t i o n w i t h the paper c o n s i s t e d of a study of p o l i s h e d s p e c i ­

mens of or e under a low power m i c r o s c o p e . The specimens, 

which a r e o r e from the Cariboo-Hudson mine, were p o l i s h e d , by 

m y s e l f i n t h e l a b o r a t o r y a t the U n i v e r s i t y . 

Mine L o c a t i o n . 

The l o c a t i o n o f the Cariboo-Hudson mine i s s o u t h e a s t , a 

d i s t a n c e o f about s i x t e e n m i l e s as the crow f l i e s , from the 

town of B a r k e r v i l l e , B. C. The mine i s s i t u a t e d on the d i v i d e 

between P e a r c e and Harvey Creeks near the source of Cunningham 

Creek. A c c e s s t o the p r o p e r t y i s by road from B a r k e r v i l l e , 

the l a s t s i x m i l e J b e i n g a s l e i g h - r o a d c o n s t r u c t e d by the mine 

Company. 

Geology o f A r e a . 

A l l of the f o l l o w i n g g e o l o g i c a l n o t e s a r e t a k e n from the 

paper "Geology and M i n e r a l Developments of C a r i b o o D i s t r i c t , 

B r i t i s h C o l u m b i a , " by W. E. C o c k f i e l d and A. H. Lang, p u b l i s h e d 

i n the C. I . M. M. t r a n s a c t i o n s , volume XL, 1957. 

"The o l d e s t r o c k s o f the d i s t r i c t are known as the 

C a r i b o o S e r i e s and c o n s i s t o f q u a r t z i t e s , a r g i l l i t e s , and 

l i m e s t o n e s , w i t h t y p e s g r a d a t i o n a l between t h e s e . These r o c k s 

ar e n o n - f o s s i l i f e r o u s , and t h i s l a c k of f o s s i l s , c o u p l e d w i t h 

trie degree of me t amor p h i sm and the l i t h o l o g i c a l s i m i l a r i t y t o 

known P r e c a m b r i a n r o c k s f a r t h e r s o u t h , l e a d s t o the c o n c l u s i o n 



t h a t t h e y , a l s o , a r e of P r e c a & b r i a n Age. The C a r i b o o s e r i e s 

has an apparent t h i c k n e s s of many thousands of f e e t . I n h i s 

mapping of B a r k e r v i l l e A r e a , Uglow s u b d i v i d e d the s e r i e s i n t o 

t h r e e f o r m a t i o n s , w h i c h , from o l d e s t t o yo u n g e s t , a r e the 

R i c h f i e l d , B a r k e r v i l l e , and P l e a s a n t V a l l e y . The l o w e s t , or 

R i c h f i e l d , f o r m a t i o n i s the most e x t e n s i v e and c o n s i s t s of 

q u a r t z o s e sediments w i t h i n t e r b e d d e d a r g i l l i t e , some l i m e ­

s t o n e , and minor amounts of conglomerate and g r a p h i t i c s c h i s t . 

The r o c k s a r e much a l t e r e d and are e i t h e r f o s s i l e o r s c h i s t o s e 

and i n many p l a c e s a l t e r e d t o q u a r t z s e r i c i t e s c h i s t s . 1 1 

T tThe B a r k e r v i l l e f o r m a t i o n i s composed e s s e n t i a l l y o f 

l i m e s t o n e b u t c o n t a i n s beds o f r e l a t i v e l y pure q u a r t z i t e as 

w e l l as a r g i l l i t e , s c h i s t o s e q u a r t z i t e , and c a l c a r e o u s s c h i s t . 

I n the upper p a r t of the R i c h f i e l d , beds and l e n s e s of l i m e ­

stone a r e common, and many o f the o t h e r r o c k s a r e c a l c a r e o u s . 

T h i s i n c r e a s e I n the amount of l i m e y m a t e r i a l marks a t r a n s i ­

t i o n between the two f o r m a t i o n s and i n p l a c e s r e n d e r s the 

boundary between tire two somewhat a r b i t r a r y . " 

" O v e r l y i n g the B a r k e r v i l l e f o r m a t i o n I s the P l e a s a n t 

V a l l e y , c o n s i s t i n g c h i e f l y o f a r g i l l i t e , s l a t e , and p h y l l i t e , 

w i t h minor amounts of q u a r t z i t e , s c h i s t , and l i m e s t o n e . " 

"The C a r i b o o s e r i e s i s bent i n t o an a n t i c l i n a l f o l d w hich 

so f a r has i e e n t r a c e d some f i f t y m i l e s a l o n g i t s s t r i k e , w i t h 

the t o t a l l e n g t h of t h i s s t r u c t u r e unknown. On the n o r t h ­

e a s t e r n l i m b o f the a n t i c l i n e , the C a r i b o o s e r i e s i s o v e r l a i n , 

u n c o n f o r m a b l y , by the S l i d e M ountain s e r i e s of upper P a l a e o ­

z o i c Age, and, on the so u t h w e s t e r n l i i s b , b y the A r g i l l i t e s 
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and b a s a l t s o f the Quesnel R i v e r group, of J u r a s s i c Age. The 

C a r i b o o s e r i e s as a whole appears t o become more c a l c a r e o u s 

a l o n g i t s s t r i d e t o the s o u t h e a s t . " 

"Over most of the a r e a , exposures of igneous r o c k s a r e 

i n f r e q u e n t . A few a l t e r e d a c i d i c s i l l s and dykes which c u t 

the C a r i b o o s e r i e s are p r o b a b l y the e q u i v a l e n t of U g l o w ! s 

P r o s e r p i n e i n t r u s i v e s . Dykes t h a t a r e somewhat more b a s i c 

were f o u n d , and are p r o b a b l y younger than the P r o s e r p i n e 

r o c k s . " 

M i n e r a l D e p o s i t s . 

"The o n l y m i n e r a l p r o d u c t i o n i h B a r k e r v i l l e and K e i t h l e y 

a r e a s a t the p r e s e n t time i s from p l a c e r g o l d and l o d e g o l d 

d e p o s i t s . The i m p o r t a n t l o d e g o l d d e p o s i t s are c o n f i n e d t o 

the r o c k s o f t h e C a r i b o o s e r i e s , and do n o t o c c u r , so f a r as 

i s known, i n the r o c k s o f the S l i d e M ountain s e r i e s . They 

ar e most abundant i n the R i c h f i e l d f o r m a t i o n . Hanson has map­

ped a b e l t i n the upper p a r t o f the R i c h f i e l d , e x t e n d i n g from 

I s l a n d M o u n t a i n t o Grouse Creek, and c o n t a i n i n g many of the 

l o d e g o l d d e p o s i t s of t h a t s e c t i o n , which he has named the 

B a r k e r v i l l e G o l d B e l t . T h i s b e l t Hanson has d i v i d e d i n t o f i v e 

members, w h i c h , from l o w e s t t o h i g h e s t , are the B a s a l , Lowhee, 

B. C , Rainbow, and B a k e r . The Baker member forms the upper­

most p a r t o f the R i c h f i e l d and l i e s i m m e d i a t e l y under t h e 

B a r k e r v i l l e f o r m a t i o n . Below the .roc^s of the g o l d b e l t i s a 

t h i c k mass of q u a r t z i t e , and above i s the l i m e s t o n e and a s s o ­

c i a t e d r o c k s of the B a r k e r v i l l e . Hanson p o i n t s out t h a t the 

r o c k s o f the b e l t as a whole were more e a s i l y f r a c t u r e d t h a n 



4. 

the r o c k s above or below, and t h a t w i t h i n the b e l t i t s e l f a r e 

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

were r e l i e v e d i n a s m a l l p a r t o f the b e l t , t h a t i s , i n the 

Rainbow and i n the lower p a r t of t h e Baker member." 

"An attempt was made t o t r a c e the r o c k s of t h i s b e l t 

s o u t h e a s t w a r d from Grouse Creek. Rocks of the b e l t were 

r e c o g n i z e d on A n t l e r M o untain. Few o u t c r o p s o c c u r between 

upper A n t l e r Creek and Cunningham Creek, t h a t i s , on Nugget 

M o u n t a i n . From upper Cunningham G r e e t s o u t h e a s t w a r d , t h e r e i s 

a b r o a d b e l t c o n t a i n i n g much l i m e s t o n e — r e f e r r e d t o as the 

Hudson member of the R i c h f i e l d f o r m a t i o n — t h a t i s f a r t h e r , 

s t r a t i g r a p h l c a l l y , from t h e top of, the R i c h f i e l d t h a n I s 

Hanson 1s b e l t , and c o n t a i n s most of the known l o d e g o l d 

d e p o s i t s of t h a t v i c i n i t y . From upper Cunningham Creek t o 

Harvey Creek, the m i n e r a l i z a t i o n . i s spread over a w i d e r a r e a 

t h a n i n the immediate v i c i n i t y of B a r k e r v i l l e , and l i m e s t o n e 

forms a c o n s p i c u o u s f e a t u r e of the r o c k s i n t h i s s e c t i o n . " 

The Cariboo-Hudson mine i s l o c a t e d on t h i s Hudson member 

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

Hanson's g o l d b e l t . 

"Hanson has d i v i d e d the l o d e g o l d d e p o s i t s i n t o two t y p e s 

1. G o l d - b e a r i n g p y r i t i c q u a r t z v e i n s ; and 

2. G o l d - b e a r i n g p y r i t i c r eplacement d e p o s i t s . 

The q u a r t z v e i n s a r e f u r t h e r s u b d i v i d e d I n t o f o u r t y p e s : 

a. L a r g e v e i n s , i n g e n e r a l p a r a l l e l t o the s t r i k e and d i p of 

the s t r a t a . 

b. L e n t i c u l a r v e i n s , p a r a l l e l t o trie s t r i k e and d i p of the 
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s t r a t a . 

c. T r a n s v e r s e v e i n s , c r o s s i n g the s t r a t a n e a r l y a t r i g h t 

a n g l e s . 

d. D i a g o n a l v e i n s , s t r i k i n g i n g e n e r a l n o r t h 70 degrees e a s t 

t o n e a r l y e a s t . 

"Of the q u a r t z v e i n s , t y p e s c and d, namely, v e i n s t r a n s ­

v e r s e and d i a g o n a l t o the s t r i k e of the s t r a t a , appear t o by 

the most i m p o r t a n t . V e i n s p a r a l l e l t o the s t r i k e o f the s t r a t a 

or bedded v e i n s have not as y e t been proved t o be o f commer­

c i a l i mportance. f l 

"The d e p o s i t on the Cariboo-Hudson p r o p e r t y i s In the 

i o r m of a zone o f v e i n s and l e n s e s o f q u a r t z and has been 

t r a c e d a t i n t e r v a l s i n a d i r e c t i o n about so u t h 45 degrees e a s t 

f o r some 500 f e e t . Other v e i n s , uncovered 1000 f e e t s t i l l 

f a r t h e r t o the s o u t h e a s t , may r e p r e s e n t the c o n t i n u a t i o n of 

the same zone. One s h o r t a d i t has been d r i v e n i n the hang­

i n g - w a l l of one o f the v e i n s , w h i c h at the s u r f a c e has a max­

imum w i d t h o f seven f e e t and i s w e l l m i n e r a l i z e d w i t h p y r i t e 

and g a l e n a , t he s u l f i d e s p r o b a b l y a v e r a g i n g about 10 per ce n t 

of t he v e i n m a t t e r . S c h e e l i t e and A n k e r i t e o c c u r as gangue 

m i n e r a l s . From the s t r i d e of the v e i n s g i v e n above, they 

appear t o be of the a and b t y p e s , r a t h e r than the c and. d.^ 

From the above r e p o r t , t he c h i e f m i n e r a l i z a t i o n at t h i s 

p r o p e r t y i s i n d i f f e r e n t t y p e s o f v e i n s i n a s l i g h t l y d i f f e r e n t 

member o f the f o r m a t i o n than the p r o d u c i n g mines i n the 

B a r k e r v i l l e d i s t r i c t . A l s o i t s ore d i f f e r s from the proved 

mines i n t h a t i t c o n t a i n s c o n s i d e r a b l e amounts o f g a l e n a and 
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s p h a l e r i t e . T h e r e f o r e the more d e t a i l e d g e o l o g i c a l work done 

on the o r e s o f t h e s e mines cannot be s a i d to h o l d f o r the 

Cariboo-Hudson p r o p e r t y . 

SAMPLES. 

The samples of ore used i n the e x a m i n a t i o n were s u p p l i e d 

by Dr. Warren; and c o n s i s t e d of specimens o b t a i n e d from a grab 

sample o f the f i r s t v e i n e x p l o r e d a t the mine. 

A l l the specimens have the same g e n e r a l c h a r a c t e r i s t i c s , 

and c o n s i s t c h i e f l y o f a m i x t u r e o f q u a r t z , p y r i t e , g a l e n a , 

and s p h a l e r i t e , the s u l f i d e s b e i n g i n the massive s t a t e . The 

amount of q u a r t z p r e s e n t i n the ore v a r i e s from 20 t o 50 per 

c e n t , t h a t o f p y r i t e i s about 20 per c e n t , w i t h g a l e n a and 

s p h a l e r i t e making up the remainder. There seems t o be s l i g h t ­

l y more s p h a l e r i t e than g a l e n a i n t h e o r e . I n two o f the 

specimens, massive p i e c e s o f p y r i t e , up t o an i n c h i n s i z e , 

predominated. The specimens are f u l l of f r a c t u r e s , so much so 

t h a t they can be b r o k e n w i t h the hands. T h i s makes g r i n d i n g 

and p o l i s h i n g of the samples v e r y d i f f i c u l t . 

The r e s u l t s of the e x a m i n a t i o n are based on a study of 

the f o l l o w i n g p o l i s h e d specimens. 

Mo. 3L. E q u a l amounts of f i n e l y mixed s u l f i d e s and q u a r t z . The 

q u a r t z shows a • g r e a t d e a l of f r a c t u r i n g . 

No. 2. M a s s i v e p y r i t e , some g a l e n a , s p h a l e r i t e and q u a r t z . 

No. 5. Very much mixed s u l f i d e s and q u a r t z , p y r i t e b e i n g the 

c h i e f s u l f i d e . The sample was v e r y weak s t r u c t u r a l l y and had 

t o be mounted, i n b a k e l i t e f o r p o l i s h i n g . 

No. 4. S i m i l a r t o No. 1 specimen. 



No. 5. A b a k e l i t e b r i q u e t t e c o n t a i n i n g m a i n l y i r o n and l e a d 

s u l f i d e s . 

The p a r t i c l e s i n a b r i q u e t t e d sample o f 40 mesh o r e were 

so b a d l y f r a c t u r e d t h a t they c o u l d n o t be p o l i s h e d , 

EXAMINATION OF PGLISKBD SPECIMENS. 

Drawings. 

The number on each drawing c o r r e s p o n d s t o the number o f 

the specimen from w h i c h i t was o b t a i n e d . The l e t t e r w i t h each 

number g i v e s the sequence of t h e d r a w i n g s . F o r i n s t a n c e , 

d rawing 1c i s the t h i r d s k e t c h made from specimen number 1. 

Each m i n e r a l i s d i s t i n g u i s h e d on the drawings i n the 

f o l l o w i n g manner. 

P y r i t e . 

Q u a r t z . 

G a l e n a . 

S p h a l e r i t e . 

C a l c i t e . 
(Only on one drawing) 

The c i r c l e around each drawing r e p r e s e n t s t h e s i z e of the 

m i c r o s c o p i c f i e l d , and t h e square, t h a t of the opening i n a 

10 mesh s c r e e n . 

The purpose o f drawing l a i s t o show t h a t p y r i t e i s t h e 

f i r s t m i n e r a l i z a t i o n , f o l l o w e d by q u a r t z . Number l b shows 

g a l e n a i n t r u d i n g i n t o f r a c t u r e s i n t h e q u a r t z , w h i l e s p h a l ­

e r i t e appears t o r e p l a c e some of t h e g a l e n a . But i n drawing 

2a, g a l e n a might be t a k e n as b e i n g l a t e r i n o r i g i n t h a n 

s p h a l e r i t e . From t h e c o n d i t i o n s shown i n t h e s e two drawings 



8. 

and a l s o i n number 3a, the c o n c l u s i o n i s drawn t h a t p r o b a b l y 

g a l e n a and s p h a l e r i t e a r e contemporaneous i n t h i s o r e . The 

l e a d and z i n c s u l f i d e s appear t o have s o l i d i f i e d from m i n e r a l 

b e a r i n g s o l u t i o n s t o g e t h e r . A l s o they must have c o o l e d r a p ­

i d l y , as t h e r e are p r a c t i c a l l y no c r y s t a l s o f e i t h e r v i s i b l e . 

A p i e c e o f massive p y r t t e i s shown i n drawing 2b. The 

p y r i t e i s v e r y much f r a c t u r e d and b r o k e n up, the c r e v i c e s 

b e i n g f i l l e d w i t h q u a r t z . S p h a l e r i t e tos r e p l a c e d the -quartm-. 

S p h a l e r i t e has r e p l a c e d t h e q u a r t z t o a s m a l l e x t e n t . 

I n a d d i t i o n t o showing b a l e n a t o be contemporaneox^ w i t h 

s p h a l e r i t e , drawing 3a shows the tendency o f s p h a l e r i t e t o 

d e p o s i t around p i e c e s of p y r i t e . T h i s i s p r o b a b l y due t o the 

f a c t t h a t s p h a l e r i t e i s a b l e t o absorb a c e r t a i n p e r c e n t a g e 

of i r o n s u l f i d e , and t h e r e f o r e can eat away, or " l e a c h " , the 

p y r i t e . 

Drawing number 3b, 3c, 4a, 5a a r e n o t meant t o be com­

p l e t e , as o n l y t h a t p a r t o f the f i e l d where t h e g o l d o c c u r r e d 

was drawn i n d e t a i l . The l a s t d r a w i n g , number 4b, shows the 

o ccurence of c a l c i t e . I t appears t o be the l a s t m i n e r a l i z ­

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

P a r a g e n i s i s o f o r e . 

E x c l u d i n g g o l d , the p a r a g e n i s i s o f the minera"s i n the 

ore seems t o be as f o l l o w s . 

P y r i t e — Q u a r t z — S p h a l e r i t e ^ ^ a l e n a — C a l c i t e . 

P r e v i o u s to each m i n e r a l i z a t i o n the v e i n was s u b j e c t e d t o 

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

open f r a c t u r e s . These f r a c t u r e s made i t v e r y easy f o r the 
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m i n e r a l b e a r i n g s o l u t i o n s t o p e n e t r a t e throughout t h e v e i n . 

D u r i n g such a c t i o n the p r e v i o u s l y d e p o s i t e d m i n e r a l s do n o t 
j" 

; seem t o have been r e m e l t e d , as even the p y r i t e p a r t i c l e s have 

rough uneven edges. 

G o l d Occurence. 

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

l o w i n g ways: 

1. A t the head o f f i o r d - l i k e I n t r u s i o n s of s p h a l e r i t e i n p y r i t e 

( d r a w i n g 3b.) 

2. On p y r i t e (drawing 3c.) 

3. On the c o n t a c t between s p h a l e r i t e and p y r i t e (drawing 4a.) 

4. On the c o n t a c t between p y r i t e and ( p r o b a b l y ) Galena (draw­

i n g 5a.) 

5. I n s p h a l e r i t e , s u r r o u n d i n g q u a r t z i n c l u s i o n s (drawing 4b.) 

I t I s l i k e l y t h a t i n 2. the &old I s on the c o n t a c t be­

tween e i t h e r g a l e n a o r s p h a l e r i t e and p y r i t e , and, I n p o l i s h ­

i n g the s e c t i o n , the o t h e r s u l f i d e has been removed. 

From the above, i t i s seen t h a t - g o l d I s found most com­

monly a l o n g the c o n t a c t between g a l e n a or s p h a l e r i t e and 

p y r i t e . A l s o , some g o l d was c a r r i e d a l o n g I n s o l u t i o n ,vith 

s p h a l e r i t e and tends t o s e p a r a t e out around sucn b o d i e s as 

q u a r t z i n c l u s i o n s . I t appears o b v i o u s t h a t the g o l d was 

d e p o s i t e d a t the same time as g a l e n a and s p h a l e r i t e . N e g l e c t ­

i n g the r a t h e r i n d e f i n i t e p o s i t i o n of c a l c i t e , t h i s f i x e s the 

time o f g o l d d e p o s i t i o n t o be d u r i n g the l a s t m i n e r a l i z a t i o n 

o f t he v e i n . 

T h i s t h e o r y o f g o l d d e p o s i t i o n i s borne out by the f o l -
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l o w i n g a s s a y s on the ore,, w h ich were k i n d l y s u p p l i e d by Dr. 

Warren. 

p i e Ho. C o m p o s i t i o n , Oz. Au per t o n . 

1 SiOg .Trace 

2 PbS Trace 

3 FeSo 0.05 

4 ZnS 0.40 

5 PbS p l u s FeS2 £.00 

6 ZnS p l u s FeSg 1.90 

7 PbS p l u s ZnS 0.10 

8 M i x t u r e 4.39 

9 %nS p l u s S i u g 4.55 

10 F i n e s 0.70 

11 Coarse 0.90 

12 -FeSg p l u s (Slug 0.80 

From an . a n a l y s i s of t h e s e a s s a y s i t appears t h a t most 

the g o l d o c c u r s a l o n g the c o n t a c t s between the newest and o l d 

er m i n e r a l ! n a t i o n s , i . e . ZnS) (SiOg 
) and ( 

PbS) (FeS 

METALLURGICAL TREATMENT OF ORE. 

Treatment of the ore s h o u l d not p r e s e n t any v e r y d i f f i ­

c u l t m e t a l l u r g i c a l problems. P r o b a b l y g r i n d i n g to iftinus 100 

mesh w i l l u n l o c k a l l the s u l f i d e p a r t i c l e s . Due t o the h i g h 

s u l f i d e c o n t e n t of the o r e , and I t s v e r y much f r a c t u r e ^ / n a t u r e 

c r u s h i n g and g r i n d i n g w i l l be v e r y easy. Quartz i s the h a r d ­

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

s o l i d q u a r t z c o n t a i n s v e r y l i t t l e of the o t h e r m i n e r a l s and 
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t h e r e f o r e w i l l n o t have t o be ground t o v e r y f i n e p a r t i c l e s . 

There I s a p p a r e n t l y no g o l d i n the pure q u a r t z . A f t e r g r i n d ­

i n g , most of the g o l d w i l l be found on the f a c e s of the d i f ­

f e r e n t s u l f i d e p a r t i c l e s . A s m a l l p a r t of i t w i l l be c o n t a i n ­

ed i n the s m a l l p i e c e s of s u l f i d e s ( c h i e f l y ZnS). A l s o , a t 

t h i s s t a g e , t h e r e s h o u l d be some f r e e g o l d p a r t i c l e s p r e s e n t . 

A l t h o u g h the main v a l u e s i n the ore are g o l d , the l e a d 

and z i n c c o n t e n t s a r e s u f f i c i e n t t o be o f commercial i m p o r t ­

ance. In. t e s t i n g t o f i n d the b e s t method of t r e a t m e n t f o r the 

ore the f o l l o w i n g f l o w s h e e t c o u l d be t r i e d . 

G r i n d t o minus 100 mesh. Pass the p u l p over b l a n k e t or 

amalgamation t a b l e s t o r e c o v e r the c o a r s e s t f r e e g o l d . Reco­

v e r s e p a r a t e l e a d and z i n c c o n c e n t r a t e s by s e l e c t i v e f l o t a t i o n . 

C y anide the f l o t a t i o n t a i l i n g s . 

The l e a d and z i n c c o n c e n t r a t e s would o f c o u r s e c o n t a i n 

c o n s i d e r a b l e g o l d . Economic c o n s i d e r a t i o n s would de t e r m i n e 

whether I t i s b e s t t o r e c o v e r the g o l d t h i s way or by c y a n i d -

a t i o n b e f o r e f l o t a t i o n . 
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u Drawing No. 1 a. 

X 30 

P y r i t e f i r s t m i n e r a l i z a t i o n . 

Then q u a r t z has r e p l a c e d some o f the p y r i t e . 

Galena and s p h a l e r i t e have r e p l a c e d d'uartz around 

the p y r i t e t o some e x t e n t . 
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Drawing No. l b . 

/ \ 
\ 

\ 1 
/ 

W>»ME>. 0 N 0 'TSt/tfli/ 

/ 
/ 

X 30 

Q u a r t z groundmass. 

Galena i n t r u d i n g i n t o f r a c t u r e s i n the q u a r t s . 

S p h a l e r i t e appears t o be ^ a t e r t h a n g a l e n a , r e p l a c 

i n g i t to some e x t e n t . 
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Drawing No. 2 a. 

:.̂ y AA N W \ \ N J 

F < V X \ ^ \ \ > > , 

\ 

Galena appears t o be e i t h e r contemporaneous w i t h 

or l a t e r t han s p h a l e r i t e . 

S p h a l e r i t e " i s l a n d s " i n g a l e n a . 

Smooth b o u n d a r i e s between t h e m i n e r a l s . 
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Drawing No. 3 a. 

S o l i d s u l f i d e s . 

P y r i t e the f i r s t m i n e r a l i z a t i o n . 

Galena and s p h a l e r i t e " i n t r u d i n g " i n t o each o t h e r . 

" I s l a n d s " o f g a l e n a i n s p h a l e r i t e . 

T h e r e f o r e g a l e n a and s p h a l e r i t e are contemporaneous. 

A l s o shows " l e a c h i n g " a c t i o n of s p h a l e r i t e around 

p y r i t e p a r t i c l e s . 
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Drawing Wo. 3 b . — v i s i b l e g o l d . 

X 30 

G o l d a t the head'of a c h a n n e l o f s p h a l e r i t e i n t o 

p y r i t e . 

S i z e o f g o l d p a r t i c l e — <3£ rnt'crons 

Drawing No. 3 c. 

G o l d on a p i e c e of p y r i t e . 

S i z e o f g o l d p a r t i c l e — 35 microns* 
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Drawing No. 4 a. — v i s i b l e g o l d . 

< 5 W 

X so 

G o l d a t p o i n t o f c o n t a c t o f s p h a l e r i t e and p y r i t e 

S i z e o f g o l d p a r t i c l e — 3o mt'cr&ns 

Drawing No. 5 a. 

Gol d on the eoge o f a p i e c e of p y r i t e ; p r o b a b l y the 

c o n t a c t between p y r i t e and g a l e n a or s p h a l e r i t e . 

S i z e o f & o l d p a r t i c l e — 30 m/'crans 
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Drawing No. 4 b. — v i s i b l e g o l d . 

V e r y f i n e g o l d p a r t i c l e s i n s p h a l e r i t e around a 

q u a r t z i n c l u s i o n . 

A l s o c a l c i t e shown as the l a t e s t m i n e r a l i z a t i o n , 

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

S i z e o f g o l d p a r t i c l e — € r#t'er*»*. 


