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GEOLOGY 409 

GRAY ROCK 

BRIDGE RIVER 

-W. P . ARMSTRONG 



MEGASCOPIC CHARACTERISTICS 

The c o u n t r y rock c o n s i s t s o f metamorphosed sediments: the gangue 

m a t e r i a l i n the v e i n s i s predominant ly massive white q u a r t z . Some 

hand specimens c o n s i s t o f massive s t i b n i t e , o thers show o n l y r e a l g a r . 

I n a l a r g e p o l i s h e d s l a b , p y r i t e occurs i n euhedral cubes and 

p y r i t o h e d r o n s to 2 cm. and o c c a s i o n a l l y i n massive clumps. S p h a l e r i t e 

i s c o l o u r e d both brown and l i g h t g r e e n . The brown v a r i e t y appears i n 

i r r e g u l a r patches to a few c e n t i m e t e r s i n d iameter , whereas the green 

v a r i e t y appears i n i r r e g u l a r v e i n l e t s . T e t r a h e d r i t e a l s o occurs i n 

i r r e g u l a r pa.tches and i s s l i g h t l y l e s s abundant then s p h a l e r i t e . 

Galena f i l l s i n t e r s t i c e s to 2 cm. a c r o s s . Small amounts o f 

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

m i c r o s c o p e . 

MICROSCOPIC CHARACTERISTICS 

PYRITE; Euhedral c r y s t a l s o f p y r i t e show c o r r o s i o n and p a r t i a l 

SPHALERITE: I r r e g u l a r patches are p o o r l y p o l i s h e d and s t r o n g l y 

replacement when i n c o n t a c t w i t h o t h e r s u l o h i d e s . The 

p o l i s h i s g e n e r a l l y poor , and sur faces are p i t t e d . 

O c c a s i o n a l l y , r e l i c t r ims o f p y r i t e show almost complete 

replacement . E s t i m a t e d 2^. 

p i t t e d . Brown s p h a l e r i t e i n v a r i a b l y shows e x s o l u t i o n 

c h a l c o p y r i t e b l e b s and replacement by g a l e n a . I n some 

areas the s p h a l e r i t e shows good i n t e r n a l r e f l e c t i o n , but 

i n o t h e r areas none i s apparent . These are presumably areas 

o f l i g h t green and dark brown - s p h a l e r i t e r e s p e c t i v e l y . 



TJiiTRAHEDRITEi 

A n i s o t r o p i s m - none 

I n t e r n a l r e f l e c t i o n - d u l l r e d when s c r a t c h e d 

Hardness - D 

E t c h t e s t s - a l l n e g a t i v e 

M i c r o c h e i n i c a l t e s t s : 

As (-)ve 

Ag (-)ve 

L i k e s p h a l e r i t e , the t e t r a h e d r i t e occurs i n i r r e g u l a r p a t c h e s . 

The p o l i s h i s good and the g r a i n s show prominent replacement by g a l e n a . 

S m a l l c o v e l l i t e s t r i n g e r s cut the t e t r a h e d r i t e on o c c a s i o n . E s t i m a t e d 

15^ i n two specimens. 

GALENA1 Galena c r y s t a l s are w e l l p o l i s h e d and show 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 . I t occurs p r i m a r i l y i n t e r s t i t i a l l y and 

s t r o n g l y r e p l a c e s t e t r a h e d r i t e , and to a l e s s e r e x t e n t , 

s p h a l e r i t e . B l e b s o f g a l e n a are sometimes rimmed and 

r e p l a c e d by s t i b n i t e . E s t i m a t e d ^fo. 

STIBNITE: 

\ 

P o l i s h - good 

C o l o u r - grey 

Hardness - B 

Texture - m a s s i v e , o c c a s i o n a l l y as r ims on g a l e n a 

P l e o c h r o i s m - d i s t i n c t on some g r a i n s , l i g h t to dark grey 

A n i s o t r o p i s m - v e r y s t r o n g , brown - v i o l e t 

Twinning - most show l a m e l l a r t w i n n i n g 

E t c h t e s t s : 

H g C l * - i r i d e s c e n t r a p i d l y 



KOH brown t a r n i s h , y e l l o w c o a t i n g 

KCH b r i n g s out s c r a t c h e s , c leavage 

HC1 (-)ve 

F e C l j ( - )ve 

B U 0 5 i r i d e s c e n t 

Some s e c t i o n s are almost e n t i r e l y s t i b n i t e , w i t h a few rounded 

i n c l u s i o n s o f v e i n q u a r t z ; o t h e r s e c t i o n s show s t i b n i t e i n s m a l l 

openings i n the q u a r t z , r imming ga lena g r a i n s . The grade i s d i f f i c u l t 

to est imate s i n c e some specimens are h igh-grade s t i b n i t e , and o t h e r s , 

w h i l e c o n t a i n i n g ' a l l o t h e r s u l p h i d e s , c o n t a i n v i r t u a l l y no s t i b n i t e . 

CHALCOPYHITE; The m a j o r i t y o f the c h a l c o p y r i t e occurs as e x s o l u t i o n 

b l e b s i n the s p h a l e r i t e . An o c c a s i o n a l v e i n l e t c u t s the 

s p h a l e r i t e and t e t r a h e d r i t e but these are r a r e . C h a l c o p y r i t e 

i s es t imated a t l e s s than ^o. 

C O V E L L I T E ; Trace amounts o f c o v e l l i t e o c c u r , a s s o c i a t e d o n l y w i t h 

t e t r a h e d r i t e . I t e x h i b i t s t y p i c a l b lue c o l o u r and i n t e n s e 

r e d a n i s o t r o p i s m . I t i s most l i k e l y secondary a f t e r 

t e t r a h e d r i t e . 

REALGAR; R e a l g a r occurs i n v e i n s i n the country r o c k w i t h q u a r t z 

c r y s t a l s , massive whi te q u a r t z , and a l i t t l e o r p i m e n t . 

C o l o u r - g r e y , r e d under o b l i q u e l i g h t 

I n t e r n a l r e f l e c t i o n - r e d 

A n i s o t r o p i s m - d i s t i n c t v i o l e t - grey 

Al though no t e x t u r a l r e l a t i o n s o f r e a l g a r were seen under the 

m i c r o s c o p e , r e a l g a r i s assumed to have been d e p o s i t e d l a s t . 



B O U M Q N I T K ( ? ) ; ( t r a c e ) 

Colour -

Hardness -

A s s o c i a t i o n -

A n i s o t r o p i s m -

Texture -

E t c h t e s t s : 

medium grey 

B 

ga lena 

d i s t i n c t v i o l e t - brown 

s m a l l g r a i n s i n g a l e n a 

H g C l * (- )ve 

KOH (- )ve 

KCN (- )ve 

HC1. (- )ve 

HHOj (- )ve 

Aqua Regia i r i d e 

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

Two s m a l l g r a i n s o f b o u r n o n i t e (?) occur i n g a l e n a . From t e x t u r a l 

r e l a t i o n s , b o u r n o n i t e appears to be l a t e r than g a l e n a , however t h i s was 

not confirmed by o t h e r o b s e r v a t i o n s . 



PANGENESIS 

P y r i t e was d e p o s i t e d f i r s t , d u r i n g e a r l y hydrothermal a c t i v i t y , 

and a l i t t l e , perhaps, as a r e s u l t o f metamorphism r e l a t e d to a nearby 

i n t r u s i o n o f q u a r t z d i o r i t e . C r y s t a l s are euhedral but are commonly 

corroded and r e p l a c e d . 

B l a c k s p h a l e r i t e appears to have been d e p o s i t e d next i n i r r e g u l a r 

massive lumps r e p l a c i n g the p y r i t e . C h a l c o p y r i t e has e x s o l v e d from the 

s p h a l e r i t e i n b l e b s to -Zm.m. T e t r a h e d r i t e d e p o s i t i o n appears to be 

n e a r l y contemporaneous w i t h s p h a l e r i t e s i n c e c o n f l i c t i n g boundary 

t e x t u r e s are p r e s e n t . 

L i g h t green s p h a l e r i t e was d e p o s i t e d i n i r r e g u l a r narrow v e i n l e t s , 

some o f which r i m and cut the b l a c k s p h a l e r i t e . Thus a l a t e r d e p o s i t i o n 

o f t h i s s p h a l e r i t e i s i n d i c a t e d . No e x s o l u t i o n m i n e r a l s were observed. 

Galena has s t r o n g l y r e p l a c e d t e t r a h e d r i t e and, to a l e s s e r degree, 



the "black s p h a l e r i t e , as w e l l as p y r i t e . I t i s p r i m a r i l y i n t e r s t i t i a l . 

The two g r a i n s o f b o u r n o n i t e v e i n the g a l e n a and are assumed to have 

been d e p o s i t e d n e x t . 

S t i b n i t e has formed r ims around g a l e n a c r y s t a l s but no replacement 

t e x t u r e s were n o t e d . R e a l g a r i s one o f the l a s t m i n e r a l s to have been 

d e p o s i t e d . 

S ince c o v e l l i t e i s a s s o c i a t e d o n l y w i t h t e t r a h e d r i t e and occurs i n 

s m a l l , i s o l a t e d v e i n l e t s i n i t , i t i s assumed to be secondary a f t e r the 

t e t r a h e d r i t e . 

TYPE OF UEPOSIT AND ECONOMIC CONSIDERATIONS 

A c c o r d i n g t o O'Crady-j, the m i n e r a l i z a t i o n occurs i n q u a r t z f i s s u r e 

v e i n s i n metamorphosed sediments, p r o b a b l y r e l a t e d to the i n t r u s i o n o f 

q u a r t z d i o r i t e i n the a r e a . One specimen o f t e t r a h e d r i t e i s r e p o r t e d 

to have assayed 53* 9 ounces o f s i l v e r per t o n , but average v a l u e s are 

o n l y a few ounces per t o n . The s t i b n i t e i s r e p o r t e d to be f r e e from 

s e l e n i u m , and a r s e n i c v a l u e s are l e s s than 0»5$. A r s e n o p y r i t e has been 

r e p o r t e d but was not seen i n the s u i t e o f specimens. I t i s a u r i f e r o u s 

i n the a r e a , and low g o l d assays have been r e p o r t e d from the p r o p e r t y . 

O x i d a t i o n i n the area i s a p p a r e n t l y q u i t e shal low* The m i n e r a l 

assentolage suggests an e p i t h e r m a l d e p o s i t , but t e x t u r e s o f d e p o s i t i o n 

do not s u b s t a n t i a t e t h i s c l a s s i f i c a t i o n . S t i b n i t e and r e a l g a r a r e , on 

the one hajid, t y p i c a l o f low temperature d e p o s i t s ; however e x s o l u t i o n 

o f c h a l c o p y r i t e from s p h a l e r i t e occurs a t a p p r o x i m a t e l y 400 C. No 

t y p i c a l open space t e x t u r e s are e x h i b i t e d by the m i n e r a l s except 

(1) M i n i s t e r o f Mines Report (1936), F44 



i n t e r s t i t i a l f i l l i n g by the lower temperature m i n e r a l s . The d e p o s i t 

i s e i t h e r s t r o n g l y zoned o r i s a r e s u l t o f extended and perhaps 

i n t e r m i t t e n t hydro-thermal a c t i v i t y r e g u l a t e d by the c o o l i n g o f the 

nearby q u a r t z d i o r i t e . 
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