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EDS s t u d y o f Ag-Au i n c l u s i o n s i n r n a r c a s i t e - sample NL-1M-A 

The s t u d y was c a r r i e d out a t Bacon-Donaldson and A s s o c i a t e s L t d . , Vancouver u s i n g 
a Kevex 5100 E n e r g y - D i s p e r s i v e S p e c t r o m e t e r a t t a t c h e d t o an SEM. A t t a t c h e d a r e SEM 
i m a g e s , p h o t o m i c r o g r a p h s and EDS s p e c t r a o f the phases o c c u r i n g as i n c l u s i o n s i n the 
rnarcasite. 

A l l t h e i n c l u s i o n s were found to be t e l l u r i d e s , e x c l u d i n g n a t i v e Au. The p h o t o 
m i c r o g r a p h s i l l u s t r a t e the form and o c c u r e n c e of t h e s e m i n e r a l s . The commonest i s a 
Ag-Au t e l l u r i d e and was i d e n t i f i e d as a p o s s i b l e A g - s u l p h o s a l t ( b l u i s h g r e y m i n e r a l ) 
i n my p r e v i o u s r e p o r t . L e s s common and f o r m i n g s m a l l e r i n c l u s i o n s a r e Au-Ag-Bi-Pb 
m i n e r a l s ( w h i t e and y e l l o w i s h cream m i n e r a l s ) . N a t i v e Ag was not f o u n d ; g r a i n s p r e v i o u s l y 
i d e n t i f i e d as s i l v e r were f o u n d t o be A g - r i c h t e l l u r i d e s . 

I n the EDS s p e c t r a a l l e l e m e n t s (above 0.01%) a r e i n d i c a t e d by t h e i r p o s i t i o n s on 
the energy s p e c t r u m . The i n t e n s i t y of the element peaks i s r o u g h l y p r o p o r t i o n a l t o the 
amount p r e s e n t . I n some c a s e s , depending on the e l e m e n t s , the m i n e r a l can be i d e n t i f i e d . 
In most c a s e s i d e n t i f i c a t i o n i s narrowed down t o two or t h r e e p o s s i b l e m i n e r a l s . Some 
s p e c t r a i n d i c a t e m i n e r a l m i x t u r e s - a l l the Fe i n the s p e c t r a comes from the s u r r o u n d i n g 
rnarcasite; t h e S peak i s b u r i e d under the P b , B i and Ag peaks. 

Four c h e m i c a l t y p e s of i n c l u s i o n were f o u n d : 

Au t e l l u r i d e 
Ag-Au t e l l u r i d e s 
Au-Ag-Bi t e l l u r i d e 
P b - B i t e l l u r i d e 

The commonest a r e Ag-Au t e l l u r i d e s . Ag and Au a r e v a r i a b l e i n t h e i r p r o p o r t i o n s 
from g r a i n t o g r a i n and w i t h i n a g r a i n . There are p r o b a b l y m i x t u r e s o f m i n e r a l s and 
i n some ca s e s n a t i v e Au can be seen. However i n most c a s e s the Au i s an e s s e n t i a l p a r t 
of the m i n e r a l . P o s s i b l e m i n e r a l s a r e : 

P e t z i t e A g 3 A u T e ? 

S y l v a n i t e AgAuTe^ 
E m p r e s s i t e AgTe 
H e s s i t e Ag2Te 

Ag - Te m i n e r a l s w i t h o u t Au were not found a l t h o u g h Au i s minor i n some c a s e s . These 
c o u l d be e m p r e s s i t e or h e s s i t e w i t h minor Au. No doubt s o l i d s o l u t i o n s of t h e s e phases 
o c c u r . 
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Au t e l l u r i d e s a r e l e s s common than Ag-Au t e l l u r i d e s and may i n some c a s e s be i n t e r g r o w n . 
G r a i n s t h a t were found were o n l y a few m i c r o n s i n s i z e . P o s s i b l e m i n e r a l s a r e : 

C a l a v e r i t e AuTe 
K r e n n e r i t e AuTe^ 
Muthmannite (Au,Ag)Te 

Two t y p e s o f Au-Ag-Bi t e l l u r i d e s were f o u n d - one i s Ag r i c h , t h e o t h e r i s Au r i c h . 
O nly one Ag - B i t e l l u r i d e i s known. A u - B i t e l l u r i d e i s unknown, as f a r as I can t e l l f r o m 
t h e l i t e r a t u r e t h a t I have a v a i l a b l e . The Ag-Bi-Te-Au phase i s p o s s i b l y V o l y n s k i t e 
(AgBiTe2) w i t h minor Au. The Au-Bi-Te-Ag phase i s p o s s i b l y the Au end member of a 
s o l i d s o l u t i o n s e r i e s , w i t h v o l y n s k i t e t h e Ag end member. 

P b - B i t e l l u r i d e o c c u r s a s s o c i a t e d w i t h the Au-Ag-Bi t e l l u r i d e s (see SEM i m a g e s ) . A 
p o s s i b l e m i n e r a l i s : 

R u c k l i d g e i t e ( B i , P b ) 3 T e 4 

The B i - b e a r i n g i n c l u s i o n s a r e w h i t e o r cream i n c o l o u r and a r e the l e a s t common. I 
s u s p e c t t h a t o t h e r B i - T e phases c o u l d be found by a more e x h a u s t i v e e x a m i n a t i o n , 
( t s o m o i t e B i T e ; w h e r l i t e B i T e ; t e l l u r o b i s m u t h i t e B i 2 T e 3 ; h e d l y i t e B i y T e ^ ) . 

A . L . L i t t l e j o h n , M.Sc. 
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Ag-Te-Au phase 

P e t z i t e Ag-AuTe'2 

S y l v a n i te AgAuTe^ 

Muthrranri Lee (Ag,Au)T> 
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Aii pha se 
N a t i v e G o l d t r a c e Ag 
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Te-Au-Bi-Ag pha se 
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Pb-Bl-Te phase 

R u c k l i d g e i t e (Pb,Bi)„Te, t r a c e Ag 
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v~ Au-l'e phase 

K r e n n e r i t e A u T e ̂  

C a l a v e r i t e AuTe 
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