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BLACK LIAIIOnD PROPERTY 

(a) D e s c r i p t i o n o f t h e Hand S p e c i m e n ; 

The two h a n d spec imens c o n s i s t o f w h i t e , f r e s h q u a r t z w h i c h 

has s p a r s e f i l m s and "blehs o f s u l p h i d e m i n e r a l i z a t i o n a l o n g 

f r a c t u r e s i n t h e q u a r t z . The m i n e r a l i z a t i o n i s a m i x t u r e o f : 

1 . C h a l c o p y r i t e - T o l d "by i t s "brassy y e l l o w c o l o t t r , h a r d n e s s 

of 4 , "black s t r e a k * and n o n - s e c t i l i t y . 

2 . G a l e n a - Has s t e e l g r e y c o l o u r , 3 c l e a v a g e s , and h a r d n e s s 

o f 2 . 
t 

. 3 . B i s m u t h e n i t e - S t e e l g r e y c o l o u r , h a r d n e s s o f 2 , and one 

c l e a v a g e . 

The q u a r t z on t h e w e a t h e r e d s u r f a c e shows a r e d d y "brown 

c o l o u r a t i o n w h i c h e x t e n d s a l o n g f r a c t u r e s dorm f r o m t h e w e a t h e r e d 

s u r f a c e , A "Bleb o f s u l p h i d e s v a r i e s i n s i z e f r o m limn t o 8mm 

w h i c h i s t h e same s i z e JBor t h e f i l m s o f m i n e r a l i z a t i o n a l o n g 

f r a c t u r e s . The c l e a v a g e of t h e g a l e n a i s i n d i s t i n c t as t h o u g h 

some movements a l o n g f r a c t u r e s has t a k e n p l a c e a f t e r m i n e r a l i z a t i o n 

("b) T-Ticroscopic l a m i n a t i o n s 

i t d n e ^ U f f o l l o w i n g m i n e r a l s h a v e "been i d e n t i f i e d i n t h e p o l i s h e d 

s e c t i o n and a r e l i s t e d "below t o g e t h e r w i t h t h e i r o p t i c a l d a t a , 

m i c r o c h e m i c a l and e t c h t e s t s ; 

• -'*• H l n a r a l 1 - G a l e n a 

The p o l i s h shows s c r a t c h e s and c o a r s e t r i a n g u l a r p i t s . 

The c o l o u r i s ga lena , w h i t e , h a r d n e s s of B , i s o t r o p i c , n o n p l e o c h r o i c 

and h a s 001 c l e a v a g e . The f o l l o w i n g a r e t h e e t c h t e s t s : 
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KOH *( N e g a t i v e 
KG3ST > 
3?eOl3 S t a i n s i r ^ i d e s c e n t w h i c h i s d i f f e r e n t f r o m ! 
HG1 T a r n i s h e s i r r i d e s c e n t . h i s m u t h ^ n i t e . 
HJFO3 B l a c k ens w i t h cn.it e f f e r r esc enc e 

The ga lena , o c c u r s as f r a c t u r e f i l l i n g s i n t h e q u a r t z and 

h a s e x s u l u t i o n "blades of m a t i l d i t e w i t h i n i t . I t i s a l s o s een r e p l a c i n g 

"b i smu then i t e a l o n g t h e c l e a v a g e planesT"" W k J JU^XJ^^ . 

I 
I .I inei-al 2 - B i s m u t h e n i t e 

The mineral t a k e s a good p o l i s h w i t h t h e odd p i t , e longa , ted 

p a r a l l e l t o t h e c l e va~e d i r e c t i o n . I t s c o l o u r i s g a l e n a w h i t e and 

c a n o n l y "be t o l d f rom g a l e n a "because o f i t s difference i n e t c h 

p r o p e r t i e s , i t ha s a h a r d n e s s o f B s - a n i s o t r o p i c c o l o u r s o f l i g h t 

t o d s r k grey# n o n p l e o c h r o i s m , and -010: c l e a v a g e . The e t c h t e s t s a r e : 

H g C l 2 1 

KCN f * * * * * * * 
F e C l 5 J 
H C l S t a i n s a s l i g h t orange c o l o u r . 
H1TO3 S l o w l y e f f e r v e s c e s a.nd s t a i n s "black 
Aqua R e g i a S t a i n s "black and e f f e r v e s c e s . 

The " b i s m u t h e n i t e a c c u r s as f r a c t u r e f i l l i n g i n q u a r t z and a p p e a r s 

t o "be s p a t i a l l y a s s o c i a t e d w i t h t h e g a l e n o " b i s m u t i t e and n o t t h e 

g a l e n a w i t h w h i c h i t o n l y o c c u r s i n c o n t a c t w i t h o n c e . 

I t i n e r a ! 5 - G a l e n o h i s m u t i t e : 

I n c o l o u r t h e m i n e r a l i s a p a l e y e l l o w when i n c o n t a c t 

w i t h g a l e n a j a l t h o u g h S h o r t s t a t e s t h a t i t i s g a l e n a w h i t e . The 

m i n e r a l has a h a r d n e s s of 3 , a n i s o t r o p i s m c o l o u r s o f l i g h t t o 

d a r k g r e y 9 and i s n o n p l e o c h r o i c . '"The f o l l o w i n g a r e t h e e t c h t e s t s : 

H g C l 2 ) 
KOH ( 
^-QJJ r N e g a t i v e 
J7eCl~ 
HG1 S l i g h t "b rownish-orange c o l o u r 
H M 0 5 E f f e r v e s c e s and s t a i n s "black v e r y q u i c k l y 
A q u a Regie . S t a i n s orange t o i r r * i d e s c e n t and e f f e r v e s c e s 

s l o w l y . 

http://cn.it
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m i n e r a l 4 - C h a l c o p y r i t e : 

The m i n e r a l ta,kes a good p i b l i s h and h a s a s l i g h t l y h i g h e r 

r e l i e f t h a n g o l d h a s , and t h e s c t r a c h e s of t h e p o l i s h o f g o l d 

a r e n o t showing* The h a r d n e s s o f C , weak a n i s o t r o p i s r a , and "brassy 

y e l l o w c o l o u r a r e d i s t i n c t i v e . The f o l l o w i n g a r e t h e e t c h t e s t s : 

H g C l 2 

KOH 
KC1T 
F e C l , [ N e g a t i v e 
Hai 
KtF0 3 J 

T h i s m i n e r a l o c c u r s i n s m a l l g r a i n s w h i c h a r e i s o l a t e d i n t h e 

q u a r t z o r a r e a t t h e "boundary o f t h e "b i smu then i t e g r a i n s . 

H i n e r a l 5 - H a t i l d i t e g 

The c o l o u r o f t h e m i n e r a l i s g a l e n a w h i t e and l o o k s e x a c t l y 

l i k e g a l e n a f r o m w h i c h i t can "be d i f f e r e n t i a t e d "by e t c h i n g and 

a n i s o t r c p i s m . . I t s h a r d n e s s i g 3 , a n i s o t r o p i s m c o l o u r s o f l i g h t 

t o d a r k g r e y , no i n t e r n a l r e f l e c t i o n , and n o n p l e o c h r o i c . The 

f o l l o w i n g a r e t h e e t c h t e s t s ; 

H g C l 2 ) 
KOH f n e g a t i v e 
M8 > 
? e C l 3 T h i s i s supposed t o "be i r i d e s c e n t "but i t 

i s no t i n t h i s s p e c i m e n . 
N e g a t i v e 
S t a i n s s l o w l y t o g r e y "but i s t o o s m a l l t o 
t e l l i f i t e f f e r v e s c e s . 

O c c u r s as e x s o l u t i o n "blades a l o n g t h e c r y s t a l l o g r a p h i c 111 

p l a n e s i n g a l e n a i n a W i d m a n s t e t t e n - l i k e t e x t u r e , (See F i g . l ) . 

The s u l p h i d e m i n e r a l i z a t i o n i s p r e s e n t i n t h e f o l l o w i n g 

q u a n t i t e s "by vo lume 
G a l e n o h i smut i t e X% 
G a l e n a 60% 
B i s m u t h e n i t e 3 5 ^ 
H a t i l d i t e %% 
C h a l c o p y r i t e \% 

T h i s r e p r e s e n t s some 10$ of t h e t o t a l v o l u m e o f t h e spec imens w i t h 
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q u a r t z r e p r e s e n t i n g t h e o t h e r 90f>. 

( c ) P a r a g e n e t i c Sequence ; 

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

sequence as m i n e r a l s s u c h as c h a l c o p y r i t e i s found i n o n l y a 

f ew i s o l a t e d "blehs and g a l e n o h i s r a u t i t e i s f o u n d i n o n l y one "bleh 

w i t h no c o n c l u s i v e e v i d e n c e as t o i t s o r d e r o f d e p o s i t i o n 

F i g u r e 3 shows t h e o n l y p l a c e t h a t g a l e n a was f o u n d i n 

c o n t a c t w i t h " b i s m u t h e n i t e . H e r e t h e g a l e n a has r e p l a c e d t h e 

hismu. then. i te a l o n r t h e c l e a v a g e p l a n e s as t h e g a l e n a shows a 

d i r e c t i o n of elonga/fcion p a r a l l e l t o t h e c l e a v a g e of t h e " b i s m u t h e n i t e . 

I n o n l y one a r e a does t h e g a l e n o h i s m u t i t e c o n t a c t t h e "b i smuthen i t e 

and h e r e t h e e v i d e n c e of age r e l a t i o n s h i p s a r e not d e f i n i t e as 

shown i n F i g u r e 2 , a l t h o u g h i t i s p o s s i h l e t h a t t h e g a l e n o h i s m u t i t e 

has r e p l a c e d t h e " b i s m u t h e n i t e . 

Figufce 1 shows t h e " . 7 i d m a n s t e t t e n - l i k e t e x t u r e o f e x s o l u t i o n 

"blades o f x n a t i l d i t e a l o n g t h e "111 -p l ane of t h e g a l e n a . F o r t h i s 

t eKtuy^ t o e x i s t t h e t e m p e r a t u r e o f f o r m a t i o n of g a l e n a and 

m a t i l d i t e was ahove 210°C (Edwards P 1 1 ^ ) . 

C h a l c o p y r i t e i s p r e s e n t as s m a l l i s o l a t e d g r a i n s some of 

w h i c h a r e i n c o n t a c t w i t h " b i s m u t h e n i t e , hu t t h e r e l a t i o n s h i p 

"between t h e two m i n e r a l s i s no t c o n c l u s i v e . 

http://hismu.then.ite
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(,d) C l a s s i f i c a t i o n o f D e p o s i t ; 

I n f o r m t h i s d e p o s i t i s a f r a c t u r e f i l l i n g w i t h some 

r e p l a c e m e n t as i t ha s a l r e a d y "been n o t e d t h a t t h e g a l e n a r e p l a c e s 

h i s m u t h e n i t e . The e x s o l u t i o n p a i r o f g a l e n a - m a t i l d i t e show t h a t 

t h e d e p o s i t was fo rmed ahove 2 1 0 ° C . U n d e r L i n d g r e n ' s c l a s s i f i c a t i o n 

t h i s d e p o s i t w o u l d f a l l i n t h e c a t e g o r y - " I n "bodies o f roc lcs where 

c o n c e n t r a t i o n and d e p o s i t i o n i s e f f e c t e d "by t h e i n t r o d u c t i o n of 

s u b s t a n c e s f o r e i g n t o t h e r o c k . The o r i g i n o f t h e f o r e i g n s u b s t a n c e s 

i s dependent upon t h e e r u p t i o n of i g n e o u s r o c k s . D e p o s i t i o n and con-. 

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

200 t o 300OC w i t h h i g h p r e s s u r e . " \ 
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F i g u r e 1 : Shows e x s x i l u t i o n "blades 
of m a t i l d i t e i n g a l e n a . 

x225 HG1 e t c h 

F i g u r e 2 : Shows g a l e n o h i s m u t i t e 
i n h i s m u t h e n i t e . x225 



GEOLOGY 40J 

F i g u r e Z : G a l e n a r e p l a c i n g "b i smuthen i t e 
a l o n g 010 c l e a v a g e p l a n e s 
F e C l ^ e t c h x225 

far 


