
521228 

December 18, 1984 

MEMO TO: D.E. Cross 

FROM: D.J.T. Garson 

SUBJECT: GOLD OCCURRENCE AT GEM PROPERTY 

Three p o l i s h e d t h i n s e c t i o n s ( p r e v i o u s l y examined by 

Vancouver P e t r o g r a p h i e s ) and f i v e l a r g e p o l i s h e d s e c t i o n s of your 

two samples, A and B, were examined under the m i c r o s c o p e . An XRD 

a n a l y s i s of each specimen, and s e v e r a l e l e c t r o n microprobe 

a n a l y s e s of s p e c i f i c m i n e r a l s , were a l s o made. D e t a i l s of the 

m i n e r a l o g y and a n a l y s e s are g i v e n below and w i t h the accompanying 

p h o t o m i c r o g r a p h s . Bondar-Clegg a n a l y s e s of the two samples were 

as f o l l o w s : 

SAMPLE Au Aft Co As U 

GEM-A 17.21 2.7 1.33 13.18 .004 

GEM-B 21.67 1.0 5.98 31.71 .065 

M i n e r a l o g y v fc 

The e l e v e n s e c t i o n s s t u d i e d c o n t a i n an average of about 

35% c o b a l t i a n a r s e n o p y r i t e (Co,Fe)AsS c o n t a i n i n g 8-9% Co, and 

s k u t t e r u d i t e ( C o , N i , F e ) A s 3 _ x w i t h about 20% Co. The 

i d e n t i f i c a t i o n s and m i n e r a l c o m p o s i t i o n s were made by e l e c t r o n 

m icroprobe o p e r a t e d by E. Clemson. Very minor m o l y b d e n i t e (M0S2) 

i s a l s o p r e s e n t . Minor c o b a l t i t e (CoAsS) and g e r s d o r f f i t e , which 

i s ( C o , F e , N i ) A s S , were r e p o r t e d by VPL but were not i d e n t i f i e d i n 

t h i s s t u d y . 



The main non-opaque m i n e r a l s i n the samples are 
( 

c h l o r i t e , q u a r t z , pyroxene, and amphibole. S u b o r d i n a t e c a r b o n a t e , 

b i o t i t e , a p a t i t e , r u t i l e , and c h l o r i t o i d were a l s o i d e n t i f i e d 

o p t i c a l l y and/or by XRD. 

O c c u r r e n c e of G o l d 

The main g o l d - b e a r i n g m i n e r a l i n the samples i s n a t i v e 

g o l d . A s s o c i a t e d w i t h the g o l d , and of s i m i l a r abundance, i s 

m a l d o n i t e * ( A u 2 B i ) , which c o n t a i n s about 65% Au and 35% B l . A l s o 

a s s o c i a t e d w i t h g o l d and m a l d o n i t e are r a r e g r a i n s of a coppery-

c o l o u r e d t e l l u r i d e ( ? ) which c o u l d not be i d e n t i f i e d . 

A t o t a l of 71 g r a i n s of g o l d were observed and measured. 

Seventy of these g r a i n s , r a n g i n g i n s i z e from .5u to 16u i n 

d i a m e t e r (average diameter«4•6u) and c o m p r i s i n g 99.97% by weight 

of the g o l d o b s e r v e d , o c c u r as i n c l u s i o n s i n a r s e n o p y r i t e -

s k u t t e r u d i t e • A l l the m a l d o n i t e g r a i n s have an o c c u r r e n c e s i m i l a r 

to t h a t of g o l d . One 2u g r a i n of g o l d o c c u r s on a g r a i n boundary 

between the o u t e r edge of an a r s e n o p y r i t e c r y s t a l and q u a r t z . 

P r e d i c t i v e M e t a l l u r g y 

The g o l d - b e a r i n g m i n e r a l s are c o m p l e t e l y t i e d up i n 

a r s e n o p y r i t e - s k u t t e r u d i t e , and are v e r y f i n e - g r a i n e d . D i r e c t 

c y a n i d a t i o n of the ground ore would not be s u c c e s s f u l , even at a 

c o s t l y f i n e g r i n d (Hemlo i s 90%-200 mesh w i t h c o a r s e r g o l d ; Home 

C-Zone p y r i t e w i t h s i m i l a r - s i z e d g o l d and t e l l u r i d e s was ground to 

95%-325 mesh). A l s o , d i s s o l v e d a r s e n i c from f i n e l y ground 

a r s e n o p y r i t e - s k u t t e r u d i t e would p r o b a b l y f o u l the c y a n i d e 



s o l u t i o n s . Coarse g r i n d i n g f o l l o w e d by g r a v i t y c o n c e n t r a t i o n of 

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

c o n c e n t r a t i o n of about 2x, to a p p r o x i m a t e l y one ounce per t o n . 

G o l d , c o b a l t , and a r s e n i c r e c o v e r i e s i n the g r a v i t y c o n c e n t r a t e 

s h o u l d be +90%. The a r s e n i c c o n t e n t would be about 60% and the 

c o b a l t c o n t e n t 10-15%. There c o u l d be s e r i o u s e n v i r o n m e n t a l 

problems caused by s m e l t i n g or r o a s t i n g of such a h i g h - a r s e n i c 

c o n c e n t r a t e . Home s m e l t e r c o u l d p o s s i b l y blend i n minor a r s e n i c ; 

the Asarco^ s m e l t e r i n Tecoma may have accepted such a c o n c e n t r a t e 

but i s now shut down. As you mentioned, however, t h i s c o n c e n t r a t e 

might be smelted i n Germany, where the g o l d , a r s e n i c , and ( ? ) 

c o b a l t c o u l d be r e c o v e r e d . 

DJTC/hmc 



PHOTOMICROGRAPHS 

A b b r e v i a t i o n s 

au • g o l d • Au 

aspy - a r s e n o p y r i t e « (Co,Fe)AsS(50%As,25-26%Fe,17-18ZS,8-9ZCo) 

sk - s k u t t e r u d i t e - (Co,Fe,Ni)As 3_ x(79%As,2%Fe,0-0.3%Ni,19-20ZCo) 

md - m a l d o n i t e - Au^Bl (65ZAu,35ZB1) 

gn » gangue » s i l i c a t e s , c a r b o n a t e , a p a t i t e 

Example 

2au/aspy-sk = 4x24u, 3u 

two g o l d g r a i n s e n c l o s e d i n a r s e n o p y r i t e * and/or s k u t t e r u d i t e * , h a v i n g 

d i m e n s i o n s of 4x24 microns and 3 m i c r o n s . 

* Note t h a t a l t h o u g h s e v e r a l a r s e n o p y r i t e and s k u t t e r u d i t e g r a i n s were 

i d e n t i f i e d and a n a l y s e d by the e l e c t r o n m i c r o p r o b e , the two m i n e r a l s 

are not d i s t i n g u i s h e d from one another i n the photomicrographs and are 

s i m p l y r e f e r r e d to as aspy-sk. 



( 1 ) GEM-B S e v e r a l a u / a s p y - s k ; l a r g e s t an = 4 x 2 4 u . Note 
the d i f f e r e n t shades of p i n k and w h i t e of 
a r s e n o p y r i t e and s k u t t e r u d i t e . B l a c k = gn and 
c r a c k s . 

MESH 

( 2 ) GEM-B L a r g e a p a t i t e c r y s t a l and s m a l l e r c r y s t a l s of 
c h o l o r i t o i d , i n q u a r t z ( g r e e n , b l u e ) . P o l a r i z e d 
t r a n s m i t t e d l i g h t . 



M o l y b d e n i t e c r y s t a l s i n t e r g r o w n w i t h a s p y - s k and 
gn ( b l a c k ) . 



AOO 

( 6 ) GEM-A l a u ( + m d ) / a s p y - s k = 3x5u; the md Is s i l v e r y and a 
second g r a i n of md o c c u r s i n the u p p e r - l e f t . 



( 8 ) GEM-B One g r a i n of au and s e v e r a l of s i l v e r y md and 
dark c o p p e r y t e l l u r i d e ( ? ) , i n a s p y - s k . 



( 10 ) GEM-B 2a u / a s p y - s k = 3 x l 2 u , 2u; b o t h g r a i n s are 
i n t e r g r o w n w i t h s i l v e r y - g r a y md. 




