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ACOQWIXDGMEHTS 

p r e v i o u s Work 

Dr. C. E. C a i r n e s 1 v i s i t e d the S t . P a u l I l i n e r a l 

Group i n 1950 and t h e w r i t e r has bad to r e l y l a r g e l y on h i s 

r e p o r t c o n c e r n i n g the Geology ox the p r o p e r t y . D r . G a i r n e s 

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

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

p y r i t e , and p y r r h o t i t e w i t h s m a l l amounts of g a l e n a , s p h a l e r i t e , 

and c h a l c o p y r i t e • The a n t i m o n i a l s u l p h i d e s b e i n g J a m e s o n i t e , 

T e t r a h e d h i t e and p r o b a b l y S t i b n i t e * Ho f r e e g o l d was o b s e r v e d 

out n a t i v e s i l v e r was found t o o c c u r i n m i c r o s c o p i c s p e c k s . 

P r e s e n t .. o r k 

The w r i t e r w i s h e s t o thank D r . 0. Van E t t e r o f xTew 

W e s t m i n s t e r , 3. C. f o r t h e i n f o r m a t i o n r e g a r d i n g t h e h i s t o r y 

o f t h e pro >erty which he g l a d l y s u p p l i e d . The w r i t e r i s a l s o 

i n d e b t e d t o D r . H. V. Warren under whose d i r e c t i o n the i n 

v e s t i g a t i o n was c a r r i e d on. 

Thanks are also due t o H s s r s • J . L. DeBeen and 

J . Donnon who gave v a l u a b l e i n s t r u c t i o n i n l a b o r a t o r y r o u t i n e 

and i n the p r e p a r a t i o n o f p o l i s h e d s e c t i o n s . 

1. G a i r n e s , G. E., S t . P a u l Group of M i n e r a l C l a i m s , Osoyoos 
D i s t r i c t , B« C , Summary R e p o r t , 1930, P a r t A, 
Pp. 116. - 121. 

i i i 
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G e n e r a l Gt; tement 

The purpose of ohe i n v e s t i g a t i o n was t o : 

1. determine t h e ' m i n e r a l s p r e s e n t , 

2. s t u d y t h e r e l a t i o n s h i p "between th e d i f f e r e n t m i n e r a l s and 

d e t e r m i n e t h e i r p a r a g e n e s i s , 

5. d e t e r m i n e and account f o r the d i s t r i b u t i o n of t h e g o l d 

* and s i l v e r v a l u e s o f t h e ' o r e , 

4. attempt t o f i n d some evi d e n c e t h a t would i n d i c a t e whether 

or not the g o l d and s i l v e r v a l u e s w i l l p e r s i s t w i t h depth 

i n the d e p o s i t , 

5« o b t a i n photographs s l o w i n g the c o n t a c t r e l a t i o n s h i p of 
Page 1 
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o f the m i n e r a l s p r e s e n t , 

6. note i n p a r t i c u l a r any s p e c i a l f e a t u r e o f t h e m i n e r a l 

j a m e s o n i t e . 

The P r o p e r t y 

L o c a t i o n and A c c e s s i b i l i t y • 

The S t . P a u l m i n e r a l group, c o m p r i s i n g the 

Tou^hnut, Z i l p a h , I i i n e r v a , and B l a c k Bess Crown-granted 

c l a i m s o c c u p i e s p a r t o f the summit end n o r t h w e s t e r n 

s l o p e o f llonasheee mountain, Vernon m i n i n g d i v i s i o n , 

Osoyoos d i s t r i c t , B r i t i s h Columbia* 

The p r o p e r t y may be r e a c h e d by a b r a n c h r o a d 

one m i l e l o n g , t h a t l e a d s o f f f r o m t h e Vernon-Edgew rood 

highway, about 4G m i l e s e a s t o f Vernon. T h i s b r a n c h 

roaxL i s c o n t i n u e d by a t r a i l w h i c h l e a d s t o an o l d 

camp and 2 - stamp m i l l . The t r a i l c l i m b s r a t h e r s t e e p l y 

up the n o r t h e r l y s l o p e o f the mountain p a s s i n g the 

low e r S t . P a u l mine w o r k i n g s on the Toughnut c l a i m and 

r e a c h i n g t h e h i g h e r o l d Horgan w o r k i n g s on t h e i i i n e r v a 

c l a i m . The t r a i l t h a n p a s s e s over the summit and 

c o n t i n u e s down t h e e a s t e r l y s l o p e of t h e mountain to 

connect a g a i n w i t h t h e Ldgewood-Vernon highway. 

H i s t o r y . 

The p r o p e r t y y/a.s f i r s t d i s c o v e r e d and s t a k e d 

"by a t r a p p e r by the name o f Morgan. I n 1915 Rembler 

P a u l and h i s a s s o c i a t e s acruxred. the p r o p e r t y , and e r e c t e d 

a 2-stamp m i l l w h i c h t h e y moved f r o m t h e o l d llonashee 

mine t o Seward Creek. The p r o p e r t y had a v a r i e d h i s t o r y 
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u n t i l 1926, when i t Was t a k e n over by t h e p r e s e n t owners, 

Dr. 0. Van H i t t e r of Kew W e s t m i n s t e r , B. C., and M e s s r s . 

0. II. Sheppard and Rube Brown of B e l l i n g h a i a , Washington, 

who formed a s y n d i c a t e c a l l e d t h e S t . P a u l M i n e s , L i m i t e d 

w i t h h e a d q u a r t e r s now at ITew W e s t m i n s t e r , B. C. S i n c e 

t h e n development has been e n t i r e l y c o n c e n t r a t e d on the 

lowermost S t . P a u l w o r d i n g s on t h e Toughnut c l a i m . Work 

on t h e p r o p e r t y was i n t e r r u p t e d as a r e s u l t of t h e war 

b u t development i s ezqoected to be resumed t h i s s p r i n g . 

I n 1927, 11 t o n s of ore s h i p p e d t o T r a i l 

p r o d u c e d : G o l d 6 o z s . 

S i l v e r 1GV2 o z s . 

Lead 2525 l b s • 

Z i n c 1930 l b s . 

I n a l l , p r o d u c t i o n f r o m IGonashee and S t . P a u l 

w o r k i n g s has b.een 2729 t o n s of ore w h i c h produced 503 o z . 

of g o l d and some s i l v e r . 

Topography 

T h i s a r e a 30 to 50 m i l e s e a s t o f Vernon i n c l u d e s 

t h e d r a i n a g e "basin of C h e r r y Creek, and headwaters of the 

K e t t l e R i v e r and o f s e v e r a l streams f l o w i n g I n t o Upper 

Arrow L a k e . I t i s a mountainous r e g i o n t r a v e r s e d by the 

Vernon-Ldgewood Highway t h e average r e l i e f b e i n g about 

3000' . 
• 

G e n e r a l Geology. 
• 

The area, has not been c o m p l e t e l y mapped 

g e o l o g i c a l l y . 
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I n g e n e r a l i t i s u n d e r l a i n by s e d i m e n t a r y and 

v o l c a n i c r o c k s ox v a r i o u s s o r t s , w i t n a r g i l l i t e and 

gr e e n s t o n e t h e commonest. A l t e r a t i o n o f t h e s e r o c k s has 

been r e l a t i v e l y i n t e n s e . C r y s t a l l i n e s c h i s t s , g n e i s s e s 

and i n t r u s i v e r o c k s o f t h e Shuswap s e r i e s a r e r e l a t i v e l y 

abundant. 

D e t a i l e d Geology. 

The rocJts exposed i n t h e v i c i n i t y ox the S t . 

P a u l M i n e r a l Group are l a r g e l y g r e e n i s h v o l c a n i c e w i t h 

I n t e r c a l a t e d s e d i m e n t s . These have a g e n e r a l e a s t s t r i k e 

and f o r t h e most p a r t a s o u t h e r l y d i p . They l i e i n an 

a r e a mapped by Dawson as o c c u p i e d by t h e Cache Creek 

s e r i e s r e g a r d e d by him as b e i n g Upper P a l a e o z o i c * " . 

The S t . P a u l mine w o r k i n g s have exposed an 

i n t r u s i v e body o f d i o r i t e , w h i c h may be supposed t o be 
o 

r e l a t e d to the M e s i j t o i c fcathoiithie I n t r u s i o n so e x t e n s i v e l y 

r e p r e s e n t e d a few m i l e s s o u t h of Monashee M o u n t a i n . I t i s 

medium g r a i n e d and c a r r i e s d i s s e m i n a t e d p y r i t e , i n p l a c e s 

b e i n g q u i t e h e a v i l y m i n e r a l i z e d by t h i s i r o n s u l p h i d e . 

I I i n e r a . l i z a . t i o n o c c u r s c h i e f l y i n the f o r m of 

q u a r t z v e i n s l y i n g w i t h i n or c l o s e t o the s o u t h e r n c o n t a c t 

o f t h e d i o r i t e body. T h i s c o n t a c t i s marked underground 

"by s t r o n g f a u l t i n g o r s h e a r i n g . The v e i n s range from 1 

t o 4 f e e t and g e n e r a l l y d i p g e n t l y southward. 

1. Dawson, G. M., G e o l . Surv., Canada, Shuwap Sheet. 

http://IIinera.liza.tion


G e n e r a l Gtatement • 

The ore samples were f i r s t examined m e g a s c o p i c a l l y • 

P o l i s h e d s e c t i o n s of p i c k e d ore samples were examined m i c r o s 

c o p i c a l l y t o determine t h e m i n e r a l s p r e s e n t and t h e i r p a r a * 

g e n e s i s * I n o r d e r t o d e t e r m i n e the d i s t r i b u t i o n of s i l v e r , 

T/nicn was t h o c l u T i a l to oe r e l a t e d t o the a n t i m o n i a l s u l p n i a e s 

a sample of what was thought t o be' n e a r l y pure j a m e s o n i t e was 

a s s a y e d . The v a r i o u s groups of m i n e r a l s Were separated, by 

s u p e r p a n n m g and the p r o d u c t s assayed f o r g o l d and s i l v e r . 

P o l i s h e d s e c t i o n s o f superpanner p r o d u c t s were a l s o examined 

m i c r o s c o p i c a l l y . 

IleKa.Gco'Tic "Gxamiiiation 

The samples c o n s i s t e d o f about 15 pounds of ore f r o m 

the s t o c k p i l e o f the S t . P a u l mine. E i g h t r e p r e s e n t a t i v e 

samples were chosen. 

S u l p h i d e s comprise about BQ% o f the m i n e r a l s , the 

most abundant of t h e s e "being j a m e s o n i t e . 

T h i s s t e e l grey m i n e r a l o c c u r s as f i b r o u s m a s s i v e , 

t h e a c i c u l a r c r y s t a l s h a v i n g a s t r o n g tendency to b e i n g 

p a r a l l e l . The f i b r e s r e a d i l y c l e a v e a t r i g h t a n g l e s to t h e i r 

e l o n g a t i o n so t h a t t h e m i n e r a l crumbles e a s i l y . Under th e 
• 

hand l e n s q u a r t z and p y r i t e c r y s t a l s are f o u n d t o o c c u r i n 

t h e j a m e s o n i t e . 

Jamesonite a l s o o c c u r s i n Quartz as p a t c h e s or 
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o c c u p y i n g s m a l l f r a c t u r e s i n the q u a r t z . I t i s more abundant 

where i t o c c u r s i n c o n j u n c t i o n w i t h p y r i t e or a r s e n o p y r i t e . 

A r s e n o p y r i t e i s t h e second most ahuncLant s u l p h i d e . 

I t i s dense f i n e g r a i n e d , tne l a r g e s t c r y s t a l s b e i n g about 

u . 5 ram • 

I t o c c u r s d i s s e m i n a t e d throughout the j a m e s o n i t e 

b u t i s much more abundant m the q u a r t z , wherever i t i s 

abundant n e e d l e s of j a m e s o n i t e are d i s p e r s e d t h r o u g h o u t i t . 

P y r i t e / o c c u r s i n minor q u a n t i t i e s d i s s e m i n a t e d 

t h r o u g h o u t t n e q u a r t z and t n e a r s e n o p y r i t e . I t seems t o be 

more p l e n t i f u l however., at t n e b o r d e r s between th e q u a r t z and 

the a r s e n o p y r i t e . I t i s f i n e g r a i n e d , some of i t b e i n g 

t y p i c a l l y c u b i c , t h e l a r g e s t cubes b e i n g 1 mm. 

S m a l l amounts of a d u l l grey s u l f i d e o c c u r s , 

u s u a l l y a s s o c i a t e d w i t h t h e j a m e s o n i t e . A t h i n b l u e i r r i d e s c e n t 

f i l m on t h e m i n e r a l s u g g e s t s " t h e p r e s e n c e of copper• I t was 

t e n t a t i v e l y i d e n t i f i e d as t e t r a l i e d r i t e • 

Ho o t h e r m e t a l l i c m i n e r a l c o u l d be o b s e r v e d m one 

hand specimens• 

The gangue c o n s i s t s o f w h i t e c r y s t a l l i n e q u a r t z 

m o d e r a t e l y f r a c t u r e d and cut nere ana t h e r e by v e i n l e t s of 

jj a mesonite. 

I - i c r o s o o n c ^ a m i n a t i p n 

E i g h t p o l i s h e d s e c t i o n s were made from the specimens 

and s t u d i e d . The m i n e r a l s p r e s e n t were i d e n t i f i e d u s i n g e t c h 

r e a c t i o n s and m i c r o c h e m i c a l methods. 

The gangue m i n e r a l s , q u a r t z and c a l c i n e , were e a s i l y 



Page 7 

i d e n t i f i e d as w e l l as the m e t a l l i c m i n e r a l s a r s e n o p y r i t e , p y r i t e , 

' j a m e s o n i t e , t e t r a h e c f o i t e and c h a . I c o p y n t e . S p h a l e r i t e and 

p y r r h o t i t e p r e s e n t e d some d i f f i c u l t y however, "being p r e s e n t 

i n such s m a l l amounts. 

Jamesonite was a s p e c i a l p r o b l e m as t h i s m i n e r a l 

appeared to be i n t i m a t e l y a s s o c i a t e d w i t h another m i n e r a l . 

The w r i t e r at one stage b e l i e v e d t h i s t o be due t o the o r i e n t 

a t i o n o f the. c r y s t a l g r a i n s o f j a m e s o n i t e r e s u l t i n g i n s l i g h t 

c o l o r and h a r d n e s s v a r i a t i o n from g r a i n t o g r a i n . As a r e s u l t 

of a c n e m i c a l a n a l y s e s i t i s now thought t h e j a m e s o n i t e i s 

i n r e a l i t y t\io m i n e r a l s . (Hef. F i g . 1 & 2, See Page 2$) . 

However s i n c e t h i s m i n e r a l r e s e m b l i n g j a m e s o n i t e has 

not been p o s i t i v e l y i d e n t i f i e d , i i w i l l not be r e f e r r e d to 

s e p e r a t e l y i n t h i s r e p u r t but w i l l oe u n d e r s t o o d to be i n c l u d e d 

w i t h "jamesoniue." 

The m i n e r a l s i d e n t i f i e d t h e r e f o r e , i n o r d e r of 

d e c r e a s i n g abundance, are-: 

Gangue : ' Quartz 

o a l c x t e 

. l i e t a J L l i c s : Jamesonite 

A r s e n o p y r i t e 

T e t r a l i e a r x t e 

P y r r t e 
C h a l c o p y r i t e 

S p n a l e r i t e 

P y r r n o t i t e 
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P o l i s n e d . S e c t i o n s 01 the Ore 

S e c t i o n no. l 

Hex a.l _ i c s occupy 85>i o f tne s e c t i o n . 

J i m e r a i s p r e s e n t i n o i aex of d e c r e a s i ng 
jrhundance: 

Gangue: Quarts 

i l e t a l l i c s : A r s e n o p y r i t e 

Jamesonite 

P y r i t e 

T e x t u r e H e a r l y a l l t h e m i n e r a l c r y s t a l s are 
anile d r a l . 

A r s e n o p y r i t e forms one gxounumass buu i s h i g h l y 

f i a c t u r e d , the f r a c t u r e s f i l l e d m o s t l y w i t h q u a r t z . Sub-

h e d r a l quart z c r y s t a l s are s c a t t e r e d tIiroughout the s e c t i o n 

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

The j a m e s o n i t e o c c u r s as l o n g narrow c r y s t a l s 

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

abundant to form t h e groundma,ss • S c a t t e r e d t h r o u g h o u t i t 

are a r s e n o p y r i t e c r y s t a l remnants w h i c h are o b v i o u s l y 

b e i n g r e p l a c e d by the guest m i n e r a l , j a m e s o n i t e . A few 

of the j a m e s o n i t e c r y s t a - l s e x h i b i t the c h a r a c t e r i s t i c 

c l e a v a g e at r i g h t a n g l e s t o the e l o n g a t i o n o f the ' c r y s t a l s . 

( E e f . P i g . 3) 

A few s m a l l rounded c r y s t a l s of p y r i t e o c c u r as 

i s l a n d s i n t h e j a m e s o n i t e . 
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S e c t i o n 2A 

K e t a l l i c s occupy o0% o f t h e s l i d e . 

M i n e r a l s p r e s e n t i n o r d e r of d e c r e a s i n g 

abundance: 

Gangue: Quartz 

C a l c i t e 
' I l e t a l l i c s : A r s e n o p y r i t e 

Jamesonite 

p y r i t e 

T e x t u r e : The q u a r t z and c a l c i t e o c c u r i n about eqi 

amounts and are i n t imat e l y as so c i a t e d , $ n a l 1 a n h e d r a l 

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

t h r o u g h o u t the gangue i n minor amounts. A hand of pure 

q u a r t z l y i n g i n the c a l c i t e - q u a r t z gangue i s l i b e r a l l y 

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

Most of t h e m e t a l l i c s occupy one s i d e of t h e 

s e c t i o n . A r s e n o p y r i t e forms th e main groundmass. I t I s 

f r a - c t u r e d and p a r t l y r e p l a c e d by b l e b s and s t r i n g e r s of 

j a m e s o n i t e . T h e ' q u a r t z o c c u r i n g i n the a r s e n o p y r i t e i s 

f r e e from c a l c i t e . 

S e c t i o n £3 

M e t a l l i c s occupy n e a r l y a l l o f the s e c t i o n . 

M i n e r a l s p r e s e n t i n o r d e r of d e c r e a s i n g abundi 

Gangue: : C a . l c i t e 

Quartz 

M e t a l l i c s : Jamesonite 

A r s e n o p y r i t e 
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o n t i . ) , M e t a l l i c s P y r i t e 

G l i a l c o py r i t e 

T e x t u r e s A s m a l l c a l c i t e v e i n c u t s a c r o s s one 

c o r n e r o f t h e s e c t i o n . I n i t are found, s m a l l p a t c h e s 

o f j a m e s o n i t e . (.Bef. P i g . 4) 

The j a m e s o n i t e forms th e groundmass and the 

a r s e n o p y r i t e and p y r i t e f o r m numerous s m a l l c l o s e l y 

spaced i s l a n d s i n t h e a n t i m o n i a l s u l f i d e . Quartz i s 

p r e s e n t i n minor q u a n t i t i e s and one s m a l l b l e b of 

e h a l e o p y r i t e o c c u r s i n t h e j a m e s o n i t e . 

S e c t i o n 5A 

H e t a l l i c s occupy about h a l f o f the s e c t i o n . 

M i n e r a l s p r e s e n t i n o r d e r of d e c r e a s i n g 

abundance: 

Gangue: ; Quartz 

C a l c i t e 

M e t a l l i c s : T e t r a h e d r i t e 

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 

S p h a l e r i t e 

T e x t u r e : Quartz makes up n e a r l y a l l o f t h e gangue 

but a, few o a X e i t e v e i n l e t s are p r e s e n t b o t h i n t h e q u a r t s 

and i n the t e t r a h e d r i t e . About a t h i r d of the s l i d e i s 

s o l i d q u a r t z except f o r a few t i n y a r s e n o p y r i t e c r y s t a l s 

i n i t . E l s e w h e r e the h o s t m i n e r a l s q u a r t z , a r s e n o p y r i t e 

and. p y r i t e f o r m i s l a n d s i n the t e t r a h e d r i t e . 
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The c a l c i t e T e i n l e t s c o n t a i n s m a l l b l e b s o f 

e h a l e o p y r i t e i n them and o f t e n t e r m i n a t e i n t o a t h i n 

e h a l e o p y r i t e s t r i n g e r i n the t e t r a h e d r i t e . The copper 

p y r i t e s a l s o o c c u r as b l e b s i n uhe t e t r a h e d r i t e and 

u s u a l l y a t t h e c o n t a c t s between the grey copper and some 

o t h e r m i n e r a l . S m a l l p a t c h e s of s p h a l e r i t e i n t h e t e t 

r a h e d r i t e . There i s an i n t i m a t e r e l a t i o n s h i p between 

t h e t e t r a h e d r i t e , s p h a l e r i t e and e h a l e o p y r i t e . (Ref .Pig.5) 

S e c t i o n 55 

K e t a l l i c s occupy 50,a o f the s e c t i o n * 

M i n e r a l s p r e s e n t i n o r d e r of d e c r e a s i n g 

abundance: 

Gangue: Quartz 

C a l c i t e 

H e t a l l i e s : T e t r a h e d r i t e 

Jamesonite 

A r s e n o p y r i t e 

e h a l e o p y r i t e 

P y r i t e 

S p h a l e r i t e 

Ie:-:ture: C a l c i t e v e i n s c u t t h r o u g h th e o t h e r min

e r a l s . I n p l a c e s a c u r i o u s s p o t t y e f f e c t caused by t i n y 

b l e b s of j a m e s o n i t e i n c a l c i t e was o b s e r v e d . A r s e n o p y r i t e 

and r a r e c r y s t a l s o f p y r i t e axe d i s p e r s e d i n the q u a r t z , 

g r e y copper and j a m e s o n i t e . C h a l c o p y p i t e s t r i n g e r s , 

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

f a i r l y abundant. A few v e r y s m a l l p i e c e s of s p h a l e r i t e 
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were n o t e d . The j ante s o n i t e s ome 11 me s t end s t o have a 

l a m e l l a r . ' c u r v e d e f f e c t r e s s e m b l i n g c u r v e d p l a t e s . 

S e c t i o n 4 

H e t a l l i c s occupy 80$ of t h e s e c t i o n . 

M i n e r a l s p r e s e n t i n ' o r d e r of d e c r e a s i n g 

abundance: 

Gangue: Quartz 

C a l c i t e 

M e t a l i i c s : J a m e s o n i t e • 

T e x t u r e : The r e l a t i o n s h i p s o f t h e m i n e r a l s p r e s e n t 

i s s i m i l a r to t h a t of ,the p r e v i o u s s e c t i o n s . The p y r i t e 

c r y s t a l s are r a r e l y round i n the j a m e s o n i t e b e i n g 

u s u a l l y p r e s e n t i n t h e q u a r t z or i n c l o s e a s s o c i a t i o n 

w i t h t h e a r s e n o p y r i t e . 

The a r s e n o p y r i t e c r y s t a l s i n t h e j a m e s o n i t e 

always have ragged edges. 

>ection 5_ 

M e t a l l i c s occupy 55$ of the s e c t i o n . 

M i n e r a l s p r e s e n t i n o r d e r of d e c r e a s i n g 

ahunaance: 

Gangue: 

M e t a l l i c s 

•Quartz 

C a l c i t e 

A r s e n o p y r i t e 

Jamesonite 

P y r i t e 
T e x t u r e : Quartz w h i c h forms the groundmass of t h i s 

s e c t i o n i s l i b e r a l l y , s p r i n k l e d w i t h f a i r l y l a r g e 
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a r s e n o p y r i t e end p y r i t e c r y s t a l s and i s c u t by a p o o r l y 

d e f i n e d j a m e s o n i t e v e i n * P a r t of the s e c t i o n i s i n t e n s e l y 

f r a c t u r e d a r s e n o p y r i t e c o n t a i n i n g b l e b s and v e i n l e t s o f 

j a m e s o n i t e and q u a r t z . I n some i n s t a n c e s s m a l l q u a r t z 

v e i n l e t s c u t t h r o u g h b o t h the a r s e n o p y r i t e and j a m e s o n i t e . 

( K e f . P i g . 6 and 7) 

S e c t i o n 6 

M e t a l l i c s occupy n e a r l y a l l t h e s e c t i o n . 

M i n e r a l s p r e s e n t i n o r d e r of d e c r e a s i n g 

abundance: 

Gangue: Quartz 

M e t a l l i e s Jamesonite 

A r s e n o p y r i t e 

P y r r h o t i t e 

T e x t u r e : Jamesonite c o m p r i s e s about 90% of the 

s e c t i o n . S c a t t e r e d throughout i t are smal1 rounaed 

c r y s t a l s of q u a r t z and j a m e s o n i t e . A few t i n y c r y s t a l s 

of p y r r h o t i t e are a l s o p r e s e n t . 

The two m i n e r a l e f f e c t g i v e n by j a m e s o n i t e i s 

c l e a r l y e v i d e n t i n t h i s s e c t i o n . ( R e f. P i g . $) 

S m a l l i r r e g u l a r a r e a s of grey appear i n the 

j a m e s o n i t e b u t th e s e ijk&appear a f t e r p o l i s h i n g anew and 

new areas appear • They are proba,bly due to q u a r t z 

c r y s t a l s j u s t u n d e r n e a t h t h e j a m e s o n i t e s u r f a c e . 
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— a t-i -- o 

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

g e n e r a l was f a i r l y easy t o -.York o u t . However» i t has not "been 

always p o s s i b l e t o determine t h e amount of o v e r l a p p i n g w h i c h 

o c c u r s betv/een some of t h e m i n e r a l s . 

P y r r h o t i t e was found o n l y as s m a l l b l e b s i n the 

j a m e s o n i t e and i s therefore e a r l i e r t h a n j a m e s o n i t e . The 

s c a r c i t y o f p y r r h o t i t e s u g g e s t s however, t h a t i t was e i t h e r : 

(a) i n t r o d u c e d v e r y . e a r l y and has been almost c o m p l e t e l y 

r e p l a c e d "by l a t e r m i n e r a l s , o r 

(b) was p r e - j a m e s o n i t e h u t p r e s e n t i n o n l y v e r y s m a l l 

q u a n t i t y * 

The e v i d e n c e seems t o support (b) , although, a c o m b i n a t i o n 

o f (a) and (b) i s p o s s i b l e . Ho p y r r h o t i t e was found i n the 

p y r i t e o r a r s e n o p y r i t e . I t i s q u i t e p o s s i b l e - t h a t i t was 

d e p o s i t e d contemporaneously w i t h t h e s e two m i n e r a l s , o c c u p y i n g 

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

same f r a c t u r e s r e p l a c e d the p y r r h o t i t e f i r s t . 

A r s e n o p y r i t e and p y r i t e were t h e f i r s t m i n e r a l s t o 

be emplaced i n t h i s m i n e r a l d e p o s i t . The c l o s e a s s o c i a t i o n 

"between t h e two i n d i c a t e s t h a t they are a„t l e a s t i n p a r t 

s i m u l t a n e o u s . I n some ca s e s however, p y r i t e c r y s t a l s are c u t 

t h r o u g h by t h e a r s e n o p y r i t e so t h a t some o f the a r s e n o p y r i t e 

i s l a t e r t h a n t h e p y r i t e . 

The p y r i t e and a r s e n o p y r i t e were a p p a r e n t l y i n t e n s e l y 
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f r a c t u r e d a f t e r c r y s t a l l i z a t i o n had "been complete» f o l l o w e d by 

the i n t r o d u c t i o n of s i l i c e o u s b e a r i n g s o l u t i o n s so t h a t the 

q u a r t z f i l l e d f r a c t u r e s f o r m a r e t i c u l a t e d netv/orlc of v e i n l e t s 

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

c r y s t a l s are o f t e n f o u n d i n the q u a r t z , as w e l l as r a r e l a r g e 

c r y s t a l s o f p y r i t e . I t would appear t h a t t h i s was a case i n 

w h i c h t h e gangue m i n e r a l r e p l a c e d the s u l p h i d e s . T h i s may have 

been so to a c e r t a i n e x t e n t b u t from t h e c o n t a c t s between 

q u a r t z and t h e s u l p h i d e s one g e t s the i m p r e s s i o n t h a t the 

s u l p h i d e fragments and c r y s t a l s t o g e t h e r 'with the s i l i c e o u s 

s o l u t i o n s formed a s o r t o f "mush" and t h a t t h i s mush f o r c e d 

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

b e a r i n g q u a r t z v e i n s . 

The c l o s e a s s o c i a t i o n of c a l c i t e w rith q u a r t z i n one 

s l i d e i n d i c a t e s t h a t a minor amount of c a l c i t e was formed a t 

t m s s t a g e . 
• 

The minor amount o f t e t r a h e d r i t e p r e s e n t i s 

s i m u l t a n e o u s w i t h the j a m e s o n i t e , b o t h b e i n g l a t e r t h a n the 

q u a r t ? * The c o n t a c t s between t h e s e two m i n e r a l s i s a s i n u o u s 

l i n e and t h e y o f t e n form embfcyments of one m i n e r a l i n t o the 

o t h e r • B l e b s o f t e t r a h e d r i t e are a l s o f o u n d i n t h e j a m e s o n i t e 
• 

and v i c e versa:. I s l a n d s o f t h e h o s t m i n e r a l s are found i n 
• 

them. Where j a m e s o n i t e has not c o m p l e t e l y r e p l a x e d t h e h o s t 

m i n e r a l s i t i s p a r t i c u l a r l y abundant a t t h e c o n t a c t s between 

the q u a r t z and a r s e n o p y r i t e . 

A minor amount of f r a c t u r i n g f o l l o w e d t h i s l a t e r 
« 

p e r i o d o f replacement p e r m i t t i n g the i n t r o d u c t i o n o f s m a l l 
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quantities of tne l a t e r hydrothermal solutions. C a l c i t e and 

quartz f i l l e d the fr a c t u r e s . Several c a l c i t e v e i n l e t s end wi 

a chdlcopyriue stringer, and ehaleopyrite c r y s t a l s are some

times found i n the thicker portions of the v e i n l e t s so that 

apparently ehaleopyrite and possibly sphalerite belong to 

t h i s period. 

Some ehaleopyrite and perhaps' a l l of the sphalerite 

no doubt were simultaneous with the jamesonite. 

In t h i s discussion the two minerals' spoken of as 

jamesonite only,as already explained, have tne same age 

re l a t i o n s h i p s . 



SUGGESTED PARAGENZSIS. 

P y r r h o t i t e . 

0u a rtz-

Jamesonite p/u.s 
UtiHnOt^n Mineral. 

Tfyfrahe>drite. 

Chalcopyrite. 

CAlcite. 

Sphalerite.. 

CtoM 

Silv&i 
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p\_-..:..- iiG- AJ^JJ ..;.:G 

I n o r d e r t o determine the o c c u r r e n c e of g o l d i n the 

ore some of t h e ore samples were c r u s h e d , s c r e e n e d and super-

panned i n an attempt to s e p e r a t e the a r s e n o p y r i t e f r o m the 

a n t i m o n i a l s u l f i d e s . The a r s e n o p y r i t e t i p t h u s o b t a i n e d was 

sent t o t h e a s s a y e r b u t at t h e t i m e of w r i t i n g t h i s r e p o r t o f 

t h e assay r e s u l t s has not y e t been r e c e i v e d . 

A sample of what was thought t o be pure j a m e s o n i t e 

was a l s o sent away f o r a n a l y s i s . The purpose of t h i s was to 

c o n f i r m the m i n e r a l j a m e s o n i t e and d e t e r m i n e whether or not 

s i l v e r was a s s o c i a t e d w i t h i t . 

The r e s u l t s are d i s c u s s e d i n t h e f o l l o w i n g pages. 
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A p o l i s h e d s e c t i o n o f the pure f i b r o u s m i n e r a l 
thought t o "be a l l Jamesonite showed the p r o b a b i l i t y of two 
v e r y s i m i l a r m i n e r a l s b e i n g p r e s e n t b e s i d e s remnants o f 
a r s e n o p y r i t e c r y s t a l s . However, because of t h e i r c l o s e 
p h y s i c a l p r o p e r t i e s t h i s 1 1 two m i n e r a l e f f e c t " was thought t o be 
due to d i f f e r e n t g r a i n o r i e n t a t i o n . 

F o r s i m p l i f i c a t i o n we w i l l c a l l one m i n e r a l J and the 
o t h e r Z. 

C a r e f u l e t c h t e s t s gave t h e f o l l o w i n g r e s u l t s : 
" J " - H3T0* *» S l i g h t ef f e r v e s c e n s e , t a r n i s h e s i r i d e s c e n t o 

and so metime s b l a c k e n s -
- HC1 * Pumes t a r n i s h a l l around drop m i n e r a l under 

drop n e g a t i v e ¬

— KC1T • h e g . 

- P e C l 3 - Keg. 

- KQH r S l o w l y s t a i n s i r i d e s c e n t . 

- H g C l 2 = Keg. 

" 2 " - H H O 3 - B l i g h t e f f e r v e s c e n c e and b l a c k e n s . 

- IICl = Pumes t a r n i s h s l i g h t l y a l l around d r o p . 

H i n e r a l under drop neg. 

- ICCH a Eeg. 

- P e C l c 1 Veg« 
- liOll m S t a i n s i r i d e s c e n t . A c t i o n s l o w e r than w i t h 
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"Z" - HgCl 2 - Heg. 

"Z" was found to "be s l i g h t l y harder than "J"". 

Under polarized l i g h t both minerals seemed to give 

the same p o l a r i z a t i o n colors. 

S p e c i f i c gravity tests carried on three ore samples 

gave the following r e s u l t s : 1. - 5.25 

2. - 5.59 

3. - 5•59 

(Specific gravity tests "by Dr. Ii. V. Warren gave a 

r e s u l t of 5.5S - Theoretical S.G. of jamesonite i s 5.63). 

It i s not surp r i s i n g therefore that only one 

mineral, namely jamesonite, was thought to be present. The 

assay r e s u l t s however did not support t h i s viewpoint. Dr. 

Warren and D.D. Campbell who i s also working on ore from t h i s 

property had sampj.es analysed too and t h e i r r e s u l t s are given 

below, along with the t h e o r e t i c a l composition of jamesonite, 

f o r comparison. 
0. 1. 2. 3« 

L.O.Gouin 

£1.66 

10.77 

.11 

.04 

6.23 

1.00 

Pb. 

Jamesonite 
Theoretical 

40.16 

Dr. Warren 

5S.S0 

D .D .Campbell 

38.74 

Sb. - 35 • 39 34.46 35*32 

S. - 21.74 21.50 21.97 

Pe. - 2.71 5.42 3.74 

Ag. - - 0.30 1 .25 

Cu. - - 0.15 .47 

As. - - 0.38 .39 

In.' _ _ 0.88 1.10 

100.00 99.99 99.98 9.99 

http://sampj.es
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The Pb : Sb r a t i o i n (X) and (2) i s almost e x a c t l y 

t h e seme as i n ( 0 ) . F u r t h e r m o r e i f we assume the A r s e n i c 

as a l l i n A r s e n o p y r i t e and t h e Copper as a l l i n T e t r a h e c h i t e 

( b o t h m i n e r a l s are known t o occ u r i n t h i r ore) t h e n enough 

i r o n and s u l f u r i s removed to make th e Pb : Sb : S : Pe r a t i o 

i n ( l ) and (2) n e a r l y t h e same as i n (0) . T h i s therefore seems 

t o c o n f i r m t h e presence of j a m e s o n i t e i n the o r e . 

Sample (3) i s not so r e a d i l y e x p l a i n e d . There i s an 

ex c e s s of Pe and As^ and Pb and Sb are p r e s e n t i n n e a r l y e q u a l 

amounts. I f we assumed t h e pre s e n c e o f B e r t h i e r i t e (FeSb2S4) 

or Cudmundite (PesBS) we might r e c t i f y t h e Pb :Sb : Pe r a t i o , 

b u t a r s e n i c would r e m a i n u n e x p l a i n e d and too "much s u l p h u r 

w o u l d be removed. 

On the b a s i s of e t c h r e a c t i o n s , t h r e e m i n e r a l s 

c l o s e l y r e s s e m b l e j a m e s o n i t e ; t h e y a r e , p l a g i o n i t e , s e m s e y i t e 

and z i n k e n i t e . 
0 

T h e i r t h e o r e t i c a l compositions are g i v e n b e l o w : 
P l a g i o n i t e 
5Pb S • 4 Sb 2 S 3 

Pb. 40.55 

Sb • *~ 3 o • 12 

S <• - 21. O5 j m i 

100.00 

P l a g i o n i t e and semseyite have a h i g h e r l e a d to 

antimony r a t i o and hence are not h e l p f u l . Z i n k e n i t e however 

has a h i g h e r p e r cent of anttmony t h a n l e a d . I f i t i s assumed 

t h a t 9% o f t h e l e a d i n (3) .occurs i n z i n k e n i t e and t h e r e s t as 

Semseyite Z i n k e n i t e 
9PbS.4Sb 2S 3 PbS.Sb 2So 

• 53.10 32.60 

27.73 44.70 

19.17 22.70 

100.00 100.00 
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j a m e s o n i t e s and thau t h e a r s e n i c o c c u r s a l l i n a r s e n o p y r i t e , 

t h e f o l l o w i n g r e s u l t s a r e o b t a i n e d . 

Jamesonite Z i n k e n i t e A r s e n o p y r i t e 

Pb 20.61 9, - = 29.61 
Sb 12.35 - - 30.60 

S 11.20 6.27 2.66 • 20.13 
Pe 1.39 - 4.65 » 6.04 

As _ _ _ U . <,d 

51.45 27.62 13.54 92.61 

S u l p h u r and i r o n are not co mp 1 e t e l y t ale e n c a r e of 

and t h e 'wr i t e r i s a t a l o s s how t o e x p l a i n them. However z i n k e n i t e 

o c c u r s i n v e i n d e p o s i t s formed a t low to moderate t e m p e r a t u r e s 

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

c a r b o n a t e s and q u a r t z . * I n p h y s i c a l and m i c r o c h e m i c a l 

p r o p e r t i e s I t c l o s e l y r e s s e m b l e s j a m e s o n i t e . Hence t h e 

p o s s i b i l i t y o f i t s p r e s e n c e h e r e cannot be I g n o r e d . 

• 

-

1. The System of I l i n e r a l o g y , James D. Dana and Edward S. Dana, 
Seventh E d i t i o n , P.477. 
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0 Cu.OijU I'Ji.C'i.S 

The m i n e r a l assemblage i n t h i s ore d e p o s i t c l e a r l y 

i n d i c a t e t h a t i t i s of hypogene o r i g i n . The m i n e r a l s p r e s e n t 

are a l s o i n g e n e r a l c h a r a c t e r i s t i c of me so t h e r m a l d e p o s i t . The 

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

body mentioned at the b e g i n n i n g , f i s s u r e s and f r a c t u r e s 

p e r m i t t i n g them to ascend and f o r m q u a r t z v e i n s as w e l l as 

p a r t l y r e p l a c e the w a l l r o c k . 

The absence of g a l e n a , the l a c k o f much s p h a l e r i t e 

end- e h a l e o p y r i t e and t h e p r e s e n c e of some p y r r h o t i t e l e a d s t o 

the. b e l i e f t h a t m i n e r a l i z a t i o n o c c u r e d under c o n d i t i o n s 

r e p r e s e n t e d by the l o w e r p a r t of the mesothermal zone. 

The g o l d p r e s e n t , w h i c h i s a p p a r e n t l y too f i n e 

g r a i n e d t o be seen even m i c r o s c o p i c a l l y , i s thought t o be 

a s s o c i a t e d w i t h t h e a r s e n o p y r i t e and p y r i t e . The w r i t e r 

b e l i e v e s t h a t i t i s of t h e Hedley v a r i e t y 1 " , t h a t i s , g o l d i n 

n a t i v e form t h a t i s d i s s e m i n a t e d i n e x t r e m e l y s m a l l g r a i n s 

w i t h o u t r e g a r d to g r a i n s i z e , f r a c t u r e s or g r a i n b o u n d a r i e s . 

The s i l v e r on the o t h e r hand seems t o be d e f i n i t e l y 

t i e d up w i t h t h e j a m e s o n i t e . The a n a l y s e s o f sample ( l ) and 

(2) w h i c h are n e a r l y pure j a m e s o n i t e show a much h i g h e r s i l v e r 

c o n t e n t t h a n sample (3) w h i ch i s not a l l j a m e s o n i t e . Hence 

whenever the j a m e s o n i t e has e x t e n s i v e l y r e p l a c e d the p y r i t e 

and a r s e n o p y r i t e the s i l v e r - g o l d r a t i o of the ore might be 

i.H .V.Warr e n and J .H. C.ummi ngs: T e x t u r a l He l a t i o n s i n Go I d Or e s 
of B r i t i s h Columbia,, A H E . , T e c h n i c a l P u b l i c a t i o n So* 777, 
1937 
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expected to i n c r e a s e . 

I t i s not p o s s i b l e t o p r e d i c t any changes i n g o l d 

v a l u e s w i t h d e p t h . I t i s not knows haw much of the d e p o s i t 

has been a l r e a d y removed by e r o s i o n . However such m i n e r a l s as 

a r s e n o p y r i t e and p y r i t e have an e x t e n s i v e v e r t i c a l range and 

might be e x p e c t e d to c a r r y t h e i r v a l u e s to c o n s i d e r a b l e d e p t h . 

S i n c e no c o m b i n a t i o n of the m i n e r a l s known to o c c u r 

i n t h i s d e p o s i t can s a t i s f a c t o r i l y e x p l a i n a n a l y s e s So. 3 i t 

i s apparent t h a t a h e r e t o f o r e u n s u s p e c t e d m i n e r a l i s p r e s e n t . 

W i t h i n the l i m i t s of p r e s e n t l a b o r a t o r y i n v e s t i g a t i o 

t h i s m i n e r a l has p r o p e r t i e s comparable w i t h j a m e s o n i t e as 

f o l l o w s . I n p o l i s h e d s e c t i o n s i t i s a. i g i i t l y d a r k e r and 

h a r d e r t h a n j a m e s o n i t e • The e t c h r e a x t i o n s are p r a x t i c a l l y 

i d e n t i c a l except t h a t w i t h n i t r i c ax i d t h i s m i n e r a l t e n d s to 

b l a o K e n more r e a d i l y . I n a l l p r o b a x x l i t y i t has a, lower* 

s p e c i f i c g r a v i t y (5.23) t h a n j a m e s o n i t e . 

The m i n e r a l ' i s t e n t a t i v e l y i d e n t i f i e d as c l o s e l y 

r e s e m b l i n g z i n k e n i t e but f u r t h e r i n v e s t i g a t i o n w i l l be 

n e c e s s a r y b e f o r e t h e mineral i s p o s i t i v e l y i d e n t i f i e d . 
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P l a t e Ho. 5 

Mag. XL65 

ITote dark patch i n m i d d l e of ph o t o g r a p h 
and s l i g h t d i f f e r e n c e i n shades emphasized 
by b r o k e n p e n c i l l i n e . 



Page 27 

PIGGK3 2 

P l a t e Ho. 6 

Hag- XI65 

Same a,s P i g - 1 but w i t b c r o s s e d m c o l s . 
Broicen p e n c i l l i n e i s now g r a m boundary. 
Hote remnant a r s e n o p y r i t e c r y s t a l s . 
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PIGUPE 4 

P l a t e Ho. 7 

Kag. X165 

C a l c i t e -vein c u t t i n g t h r o u g h j a m e s o n i t e . 
Mote p r o j e c t i o n of a r s e n o p y r i t e c r y s t a l s i n t o 
v e i n and I r r e g u l a r j a m e s o n i t e w a l l s . C a l c i t e 
i n t r o d u c e d perhaps under o x i d i s i n g c o n d i t i o n s 
and j a m e s o n i t e p a r t l y r e p l a c e d by gangue. 



FIGURE 5 

P I at e l o t 1 

Hag. X75 
P r o b a b l e contemporaneous d e p o s i t i o n of 
s p h a l e r i t e arid t e t r a h e d r i t e . h o t e rough 
m a t c h i n g of s p h a l e r i t e w a l l s where 
e h a l e o p y r i t e v e i n x e t c u t s t h r o u g h i t . 
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P l a t e Mo* 3 

Hag. XI65 

Showing t h r e e age r e l a t i o n s h i p . 
Mote a r s e n o p y r i t e fragment i n j a m e s o n i t e 
v e i n l e t . 



Part of P i g . 6 greatly magnified showing 
jamesonite vein cutting arsenopyrite «aa 
which i s i n turn cut by a quartz v e i n l e t 
This represents the second age of quartz 
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