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POLISHED SECTION STUDY OF THE ORE MINERALS IB" THE YMIR AND 
GOODENOUGH MIKES* YMIR MINING CAMP, B. C. 

I n t r o d u c t i o n : 

T h i s r e p o r t d e s c r i b e s t h e m i c r o s c o p i c s t u d y of a 

s u i t e o f p o l i s h e d s e c t i o n o r e specimens, c a r r i e d out as p a r t o f 

the c o u r s e i n m i n e r a l o g r a p h y g i v e n by D r . H. V* Warren a t t h e 

U n i v e r s i t y o f B r i t i s h C olumbia* 

L o c a t i o n and D e s c r i p t i o n of M i n e s : 

The specimens came from t h e Y&iir and Goodenough 

m i n e s , w h i c h a r e a d j o i n i n g p r o p e r t i e s s i t u a t e d on t h e N o r t h 

F o r k ox W i l d Horse Creek, f i v e m i l e s above the town o f Y m i r , 

B r i t i s h C o l u m b i a * 

The most complete s t u d y o f t h e p r o p e r t i e s was made i n 

1914 by C. W. D r y s d a l e * f o r t h e Canadian G e o l o g i c a l S u r v e y . 

H i s r e p o r t i s p u b l i s h e d i n Memoir 94. The w r i t e r i s not p e r ­

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

was o b t a i n e d from Mr. D r y s d a l e ' s r e p o r t , and from t h e a n n u a l 

r e p o r t s o f t h e M i n i s t e r o f M i n e s . 

Development l a s s t a r t e d about 1898. An e i g h t y - s t a m p 

m i l l was b u i l t a t t h e Y m i r mine i n 1900, and a c y a n i d e p l a n t 

the n e x t y e a r , p r o d u c t i o n l a s t e d u n t i l 1908 when t h e mine was 

c l o s e d down. L i t t l e work was done on t h e Goodenough d u r i n g 

t h i s p e r i o d and b o t h p r o p e r t i e s were i d l e u n t i l 1934, when t h e y 

were reopened by by t h e Y & i r C o n s o l i d a t e d G o l d Mine L i m i t e d . 

I n t e r m i t t e n t p r o d u c t i o n has t a k e n p l a c e s i n c e , b u t o n l y s m a l l 
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tonnages have "been mined. The Goodenough has been t h e most 

i m p p r t a n t p r o d u c e r s i n c e r e o p e n i n g . 

The d e p o s i t s a r e f i s s u r e v e i n s o c c u r i n g i n t h e 

Pend d * O r e i l l e s c h i s t s near t h e i r c o n t a c t w i t h t h e N e l s o n Grano-

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

but c a r r y a l s o i m p o r t a n t amounts of s i l v e r , l e a d , and z i n c . 

L o c a t i o n of Specimens: 

E i g h t p o l i s h e d s e c t i o n s were made and s t u d i e d , f o u r 

from each mine. The Goodenough s e c t i o n s a r e : one from No. 1. 

l e v e l , two from No. 2. l e v e l , and one from Coates T u n n e l . The 

w r i t e r does n o t know where the Coates Tunnel i s l o c a t e d i n t h e 

mine. The TOnir s e c t i o n s a r e : one from No. 5. l e v e l , one from 

No* 3. l e v e l , and two from No. 9. l e v e l . 

A c c o r d i n g t o D r y s d a l e t h e v e i n s o f the two p r o p e r t i e s 

a r e o f t h e same g e n e r a l t y p e , have a p p r o x i m a t e l y t h e same s t r i k e 

and d i p , and c o n t a i n the same m i n e r a l s . 

Because o f a d i f f e r e n c e i n e l e v a t i o n o f t h e mines, 

No. 1. l e v e l i n t h e Goodenough i s a t about t h e same e l e v a t i o n 

as No. 4. l e v e l i n the Y & i r . S i n c e l e v e l s i n each mine a r e 

about 100 f e e t a p a r t , the specimens r e p r e s e n t a v e r t i c a l range 

of 500 f e e t . The TQnir specimens a l o n e r e p r e s e n t a range o f 400 

f e e t . T h e r e f o r e , l i t t l e i n f o r m a t i o n r e l a t i n g t o d e p t h i s added 

by combining t h e s t u d y o f t h e two v e i n s . 
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D e s c r i p t i o n of M i n e r a l s : 

The most abundant m i n e r a l s i d e n t i f i e d i n t h e s p e c i ­

mens were q u a r t z , s p h a l e r i t e , g a l e n a and p y r i t e . A l s o i d e n t i ­

fied, b u t i n s m a l l e r q u a n t i t i e s , were g o l d , c h a l c o p y r i t e and 

p y r r h o t i t e . A s o f t gangue m i n e r a l o f m i n o r o c c u r r e n c e was 

observed b u t not i d e n t i f i e d . 

Q u a r t z i s t h e p r i n c i p a l gangue m i n e r a l . I t has been f r a c t u r e d , 

and t h e n r e p l a c e d t o a v a r y i n g degree by s u l p h i d e s . The r e ­

placement has a p p a r e n t l y been c o n t r o l l e d by a t i g h t f r a c t u r e 

system. The r e p l a c i n g m i n e r a l s o f t e n p e n e t r a t e i n t o the q u a r t z 

as a b r u p t l y t a p e r i n g tongues, from the ends o f w h i c h c l o s e d 

f i s s u r e s e x t e n d a s h o r t d i s t a n c e . More o f t e n the q u a r t z o c c u r s 

as u n f r a c t u r e d i s l a n d remnants i n t h e s u l p h i d e s , r e placement 

a p p a r e n t l y h a v i n g gone t o the e x t e n t t h a t the c o n t r o l l i n g 

f r a c t u r e s a r e o b l i t e r a t e d . Bfo open v e i n i n g o f q u a r t z by s u l ­

p h i d e s was seen. 

P y r i t e o c c u r s i n q u a r t z , g a l e n a , and s p h a l e r i t e , and has o r i g i ­

n a l l y been e u h e d r a l , but inany c r y s t a l s have been f r a c t u r e d , 

v e i n e d and r e p l a c e d . I n t h e one specimen t h a t c a r r i e s g o l d , 

p y r i t e i s i n a m a s s i v e form. Many c r y s t a l s i n g a l e n a c o n t a i n 

m i n u t e , rounded i n c l u s i o n s of the l a t e r m i n e r a l . 

S p h a l e r i t e i s the most abundant s u l p h i d e . I t r e p l a c e s q u a r t z 

and i s i n t i m a t e l y mixed w i t h and r e p l a c e d by g a l e n a . 

G a l e n a r e p l a c e s q u a r t z t o a g r e a t e x t e n t and s p h a l e r i t e t o a 

l e s s e r e x t e n t . G a l e n a p e n e t r a t e s f a r t h e r i n t o the q u a r t z f i s ­

s u r e s t h a n s p h a l e r i t e f o e s . I t c o n t a c t s q u a r t z more t h a n 

s p h a l e r i t e , o f t e n s e p a r a t i n g t h e s e two, even where i t i s not 
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abundant. G a l e n a - s p h a l e r i t e c o n t a c t s a r e u s u a l l y v e r y i r r e g u l a r , 

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

seminated t h r o u g h s p h a l e r i t e i n minute amounts r b u t s p h a l e r i t e 

i s n e v e r d i s s e m i n a t e d t h r o u g h t h e g a l e n a i n the same manner. 

G o l d was f o u n d o n l y i n one specimen. The specimen i s from No. 3. 

l e v e l i n t h e Goodenough mine, and has a d i s t i n c t l y d i f f e r e n t 

appearance from the r e s t o f t h e s e c t i o n s . A banded s t r u c t u r e 

of f i n e - g r a i n e d t o m a s s i v e p y r i t e i n q u a r t z i s p r o m i n e n t . More 

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

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

f o rm a l i n e a t i o n r o u g h l y p a r a l l e l t o t h e p y r i t e . These m i n e r a l s 

a r e a l s o s c a t t e r e d t h r o u g h the p y r i t e bands. The g o l d i s near 

the q u a r t z - s p h a l e r i t e c o n t a c t , c h i e f l y between t h e two m i n e r a l s , 

but some s m a l l p i e c e s a r e e n t i r e l y i n q u a r t z and o t h e r s e n t i r e l y 

i n s p h a l e r i t e . The s p h a l e r i t e r e p l a c e s q u a r t z a l o n g f r a c t u r e s 

and some of t h e g o l d o c c u p i e s the heads of t h e s 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 s i m i l a r t o t h a t o f g a l e n a and s p h a l e r i t e 

where t h e s e m i n e r a l s r e p l a c e q u a r t z a l o n g c r a c k s , the g o l d 

o c c u p y i n g the p l a c e o f the g a l e n a . 

The l a r g e s t p i e c e o f g o l d seen was about .4 mm. l o n g . 

C h a l c o p y r i t e o c c u r s o n l y as s m a l l rods and i r r e g u l a r specks i n 

t h e s p h a l e r i t e . I n one specimen t h e rods a r e a r r a n g e d i n a 

d e f i n i t e p a t t e r n , more commonly t h e y a r e i r r e g u l a r i l y spaced. 

P y h r r o t i t e was seen o n l y i n t h e Coates Tunnel specimen. Most 

o f i t o c c u r s as i s o l a t e d i s l a n d s and minute d i s s e m i n a t i o n s i n 

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

S o f t Gangue a l s o seen, o n l y i n the Coates Tunnel specimen. I t 
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has t h e appearance of a c a r b o n a t e , b u t was u n a f f e c t e d by a c i d . 

I t i s c l o s e l y a s s o c i a t e d w i t h q u a r t z and c o n t a i n s i s l a n d s of 

s u l p h i d e s . 

D e s c r i p t i o n o f Specimens: 

A. Goodenough Mine-

Ho. 1. L e v e l * 

M i n e r a l s : q u a r t z , s p h a l e r i t e , g a l e n a and p y r i t e . 

Q,uartz appears t o be s t r o n g l y r e p l a c e d by s u l p h i d e s . 

I t i s p e n e t r a t e d by i r r e g u l a r tongues o f g a l e n a . G a l e n a - q u a r t z 

c o n t a c t s a r e embayed, but s p h a l e r i t e - q u a r t z c o n t a c t s a r e smooth. 

S p h a l e r i t e i s i n pure bands, o r i n t e r g r o w t h s , w i t h g a l e n a . 

P y r i t e o c c u r s as rounded o r f r a c t u r e d and v e i n e d g r a i n s i n 

g a l e n a , and as e u h e d r a l c r y s t a l s i n q u a r t z . 

P a r a l l e l bands o f g a l e n a c o n t a i n i n g s m a l l q u a r t z and 

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

checked w i t h c r a c k s , the g a l e n a i s dense and shows n e i t h e r 

f r a c t u r i n g n o r c l e a v a g e , p o s t m i n e r a l movement e v i d e n t l y has 

t a k e n p l a c e , t he g a l e n a h e a l i n g , but the s p h a l e r i t e r e m a i n i n g 

f r a c t u r e d . 

Uo. 3. L e v e l . 

Specimen 1. T h i s specimen i s s i m i l a r i n appearance 

t o t h e one j u s t d e s c r i b e d , and c o n t a i n s t h e same 

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

not as e u h e d r a l i n form. G a l e n a and s p h a l e r i t e b o t h 

v e i n p y r i t e and most of t h e p y r i t e c o n t a i n s g a l e n a 

i n c l u s i o n s . 
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Specimen 2* T h i s i s t h e banded g o l d - b e a r i n g specimen 

a l r e a d y d e s c r i b e d under g o l d . A s t u d y o f b o t h t he 

s e c t i o n and t h e hand specimen y i e l d e d no e v i d e n c e to 

p r o v e t h a t the ba n d i n g was pr o d u c e d by c r u s t i f i c a t i o n . 

C oates T u n n e l . 

M i n e r a l s : q u a r t z , p y r i t e , s p h a l e r i t e , g a l e n a , c h a l c o -

p y r i t e , p y r r h o t i t e , and a s o f t gangue m i n e r a l . 

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

c a t e s t h a t t he Coates Tunnel i s n o t c l o s e t o t h e o t h e r w o r k i n g s 

from w h i c h specimens have been s t u d i e d . I t c o n t a i n s the o n l y 

o c c u r r e n c e o f p y r r h o t i t e and t h e s o f t gangue. M a s s i v e s u l p h i d e s 

s u r r o u n d q u a r t z i s l a n d s . The s o f t gangue m i n e r a l i s c l o s e l y 

a s s o c i a t e d w i t h q u a r t z . I t c o n t a i n s s m a l l amounts o f p y r r h o t i t e 

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

e r i t e have the u s u a l r e l a t i o n s h i p s , p y r i t e i s a t t a c k e d by them 

b o t h . Most o f the p y r r h o t i t e i s i n the s p h a l e r i t e as l a r g e 

i s o l a t e d b o d i e s and as minute d i s s e m i n a t e d p a r t i c l e s . A m i n o r 

amount i s s c a t t e r e d t h r o u g h the g a l e n a . A few s m a l l c h a l c o -

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

B. Ytoir Mine-

Uo. 5. L e v e l . 

M i n e r a l s : q u a r t z , s p h a l e r i t e , g a l e n a , and p y r i t e . 

Q u a r t z o c c u r s as i s o l a t e d b o d i e s i n t h e s u l p h i d e s . 

S p h a l e r i t e and g a l e n a a r e more c l e a n l y s e p a r a t e d t h a n i n t h e 

Goodenough specimens, h a v i n g smoother c o n t a c t s and fewer i n ­

c l u s i o n s o f each o t h e r . They embay q u a r t z e q u a l l y , p y r i t e 

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



No* 8. L e v e l * 

M i n e r a l s : q u a r t z , s p h a l e r i t e , g a l e n a , p y r i t e and 

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

S p h a l e r i t e and g a l e n a r e p l a c e q u a r t z a l o n g f i s s u r e s . 

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

th e s p h a l e r i t e . 

900 L e v e l . 

Specimen 1. M i n e r a l s : q u a r t z , p y r i t e , s p h a l e r i t e , 

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

Q u a r t z replacement i s pronounced. I £ B E E £ S 

Q u a r t z o c c u r s as w e l l s e p a r a t e d , rounded and embayed 

b o d i e s . S p h a l e r i t e and g a l e n a a r e i n t i m a t e l y m i xed. 

A s t r o n g p o s t m i n e r a l f r a c t u r e system checks t he 

s p h a l e r i t e b ut does not a f f e c t t h e q u a r t z . 

Specimen 2. S u l p h i d e s a r e minor i n q u a n t i t y . G a l e n a 

and some s p h a l e r i t e r e p l a c e the q u a r t z a l o n g c r a c k s . 

P y r i t e , as rounded and e u h e d r a l c r y s t a l s , i s i n the 

g a l e n a . I t has i n c l u s i o n s of g a l e n a and i s a t t a c k e d 

by i t . 

P a r a g e n e s i s : 

The m i n e r a l i z a t i o n o f the v e i n f i s s u r e s can be 

s e p a r a t e d i n t o t h r e e s t a g e s ; 

(1) D e p o s i t i o n o f q u a r t z and p y r i t e . 

(2) F r a c t u r i n g o f the q u a r t z and p y r i t e . 

(3) D e p o s i t i o n o f s p h a l e r i t e , p y r i t e , g a l e n a and g o l d . 

These p e r i o d s , though s e p a r a t e , may have f o l l o w e d one 
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a n o t h e r v e r y c l o s e l y . 

The f i l l e d f r a c t u r e s i n t h e q u a r t z and some of the 

p y r i t e i n d i c a t e t h a t t h e s e two m i n e r a l s were e a r l i e r and t h a t 

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

S o l u t i o n s h e a r i n g z i n c , i r o n , l e a d , copper and g o l d 

t hen came i n a l o n g t he f r a c t u r e s . Z i n c was d e p o s i t e d s l i g h t l y 

ahead of l e a d , and l e a d c o n t i n u e d t o be d e p o s i t e d a f t e r the l a s t 

of t he z i n c j but i t i s p r o b a b l e . t h a t d u r i n g most o f t h e p e r i o d * 

t h e s e two m i n e r a l s were b e i n g d e p o s i t e d s i m u l t a n e o u s l y , the 

b u l k o f the z i n c e a r l y i n the p e r i o d and the b u l k o f the l e a d 

l a t e . The second g e n e r a t i o n of i r o n s t a r t e d t o d e p o s i t w i t h , 

or s h o r t l y a f t e r , the z i n c and c o n t i n u e d i n s l i g h t l y i n c r e a s i n g 

amounts u n t i l near the end o f the p e r i o d , p y r r h o t i t e was formed 

p r o b a b l y n e a r t h e end o f the i r o n d e p o s i t i o n because o f a l a c k 

of s u l p h u r , and i t s p r e s e n c e doesn't n e c e s s a r i l y i n d i c a t e a 

change i n t h e i r o n sequence. 

Some copper and i r o n d e p o s i t e d as a s o l i d s o l u t i o n i n 

the s p h a l e r i t e , and s e p a r a t e d out l a t e r t o form c h a l c o p y r i t e . 

The f a c t t h a t o n l y one o c c u r r e n c e o f g o l d was n o t e d 

makes i t i m p o s s i b l e t o d e f i n i t e l y p l a f l C g o l d i n the p e r i o d , but 

the o b s e r v e d r e l a t i o n s h i p i n d i c a t e s t h a t i t was l a t e - - a t l e a s t 

as l a t e as t h e end of the z i n c . 

I n the l a s t p e r i o d o f m i n e r a l i z a t i o n most m e t a l s were 

d e p o s i t i n g contemporaneously f o r the g r e a t e r p a r t o f the t i m e , 

v a r i a t i o n i n q u a n t i t y , r a t h e r t h a n v a r i a t i o n i n t i m e , b e i n g 

more r e s p o n s i b l e f o r t h e observed r e l a t i o n s h i p s . 



C o n c l u s i o n s : 

None o f t h e o bserved v a r i a t i o n i n the specimens can be 

a t t r i b u t e d t o a d i f f e r e n c e i n the d e p t h o f t h e i r f o r m a t i o n . 

W i t h th e e x c e p t i o n s o f t h e g o l d and Coates T u n n e l 

specimens, th e ores o f the mines are v e r y s i m i l a r . The Coates 

Tunnel specimens c e r t a i n l y r e p r e s e n t a v a r i a t i o n i n m i n e r a l i z a ­

t i o n , b u t , as i t s l o c a t i o n w i t h r e l a t i o n t o the o t h e r specimens 

i s unknown, no c o n c l u s i o n s can be made. The p r e s e n c e of g o l d 

i n the banded ore i s i n t e r e s t i n g , but f u r t h e r work i s n e c e s s a r y 

i f any d e f i n i t e r e l a t i o n s h i p s a r e t o be p r o v e d . 

M i c r o s c o p i c s t u d y of an ore d e p o s i t i s u s e f u l i n 

a d d i n g t o t h e knowledge o f i t s f o r m a t i o n but cannot be r e g a r d e d 

as complete i n i t s e l f . F i e l d o b s e r v a t i o n of t h e b r o a d e r s t r u c ­

t u r e s and r e l a t i o n s h i p s i s e s s e n t i a l i f a t r u e and complete 

p i c t u r e i s t o be o b t a i n e d . 



P l a t e 

GOODENOUGH HIKE 

Q = Q u a r t z 
S = S p h a l e r i t e 
G = G a l e n a 
P = P y r i t e 
P r — P y r r h o t i t e 
G = C h a l c o p y r i t e 
A u = G o l d 

Ho. 1. L e v e l x25 

Galena r e p l a c i n g q u a r t z and s p h a l e r i t e . 

Mote l i n e a t e d s t r u c t u r e of g a l e n a i n s p h a l e r i t e . 

11 o « 1 * L e v e l x60 

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

q u a r t z - s p h a l e r i t e c o n t a c t r e l a t i v e l y smooth. 



G00DE1T0UGH MIME 

Ho. 3. L e v e l — S e c t i o n 1. x210 

Galena and s p h a l e r i t e v e i n i n g p y r i t 

Goates Tunnel x210 

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



P l a t e i l l . 

G o l d ,x60 

G o l d a l o n g t h e q u a r t z — s p h a l e r i t e c o n t a c t . 

G o l d x210 

Note s m a l l f i s s u r e s e x t e n d i n g i n t o 

the q u a r t z from the g o l d . 



P l a t e IV. 

YMIR MINE 

No. 5. L e v e l x60 

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

q u a r t z . Some of the p y r i t e c r y s t a l s i n g a l e n a 

have g a l e n a i n c l u s i o n s . 

No. 9. L e v e l x60 

G a l e n a and s p h a l e r i t e r e p l a c i n g q u a r t z along-

s m a l l f i s s u r e s . 


