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A B S T R A C T 

A m i c r o s c o p i c s t u d y was made of g o l d 

o r e s from R a b b i t t and E l A l a m e i n p r o p e r t i e s 

of Tulameen d i s t r i c t i n o r d e r to d i s c o v e r 

the o c c u r r e n c e of g o l d , a n d w i t h what mine r 

a l s i t was a s s o c i a t e d . 

I n s u f f i c i e n t samples were a v a i l a b l e 

from R a b b i t t p r o p e r t y t o enable the s t u d y 

t o be s u c c e s s f u l . 

Study of samples from E l A l a m e i n 

shows the g o l d to be a s s o c i a t e d w i t h p y r r h o -

t i t e w h i c h i n p l a c e s has a l t e r e d t o marca-

s i t e . 
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P A R T A 

RABBITT PROPERTY 

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

Purpose 

1. To determine the m i n e r a l s p r e s e n t , i n 

p a r t i c u l a r , the u n i d e n t i f i e d t e l l u r i d e . 

2. To determine the mode of o c c u r r e n c e 

and a s s o c i a t i o n of the g o l d w i t h the 

heavy s u l p h i d e s . 

3. To note any p e c u l i a r i t i e s of the oc

c u r r e n c e of g o l d w h i c h may be u s e f u l 

i n m i l l i n g the o r e . 

L o c a t i o n and A c c e s s i b i l i t y x ( 2 , page 99) 

R a b b i t t p r o p e r t y i s l o c a t e d f i v e m i l e s west of 

Tulameen, i n the Similkameen M i n i n g D i v i s i o n . I t i s on the 

n o r t h e a s t s l o p e o f Grasshopper Mountain a t e l e v a t i o n 4,000 

f e e t , about a m i l e n o r t h of the j u n c t i o n of L a w l e s s Creek 

and Tulameen R i v e r (Map page 1 a ) . The p r o p e r t y i s a c c e s s 

i b l e by r o a d from Tulameen. 

x Numbers i n b r a c k e t s r e f e r t o b i b l i o g r a p h y a t end 
of r e p o r t . 



l a . 

M a p S ilauj i L o c a t i o n o ~f P r o p e f f i e . 3 

S c a l e 1 i n- — 4 m \ I & s • 
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R i c e . S p e c i f i c r e f e r e n c e s are made t o t h i s and t o o t h e r 

works throughout the t e x t of t h i s r e p o r t . 

Geology ( 2 , page 99) 

The d e p o s i t o c c u r s i n sheared N i c o l a v o l c a n i c s o f 

Upper T r i a s s i c age. The sheared zone f o l l o w s , i n g e n e r a l the 

e a s t m a r g i n of the E a g l e g r a n o d i o r i t e , b u t the r e g i o n a l 

g e o l o g y i s c o m p l i c a t e d by i n t r u s i o n of the O l i v e n e M o untain 

u l t r a b a s i c s about one m i l e southwest of the w o r k i n g s . The 

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

s t r i k i n g , q u a r t z v e i n s a v e r a g i n g t h r e e or f o u r f e e t i n w i d t h . 

Wider s e c t i o n s o f the v e i n are composed of c a r b o n a t i z e d , 

b r e c c i a t e d f r agments of w a l l r o c k cemented by q u a r t z . 

M i n e r a l i z a t i o n i s " s p o t t y " and much of the v e i n m a t e r i a l i s 

b a r r e n . 
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M a c r o s c o p i c M i n e r a l i z a t i o n 

Only a few d e e p l y weathered and b a d l y s h a t t e r e d 

samples were a v a i l a b l e . M i n e r a l s i d e n t i f i e d by e x a m i n a t i o n 

w i t h a hand l e n s (x 10) were: 

1. P r i m a r y 

a) C h a l c o p y r i t e 

b) S p h a l e r i t e 

c) Galena 

d) P y r i t e 

e) G o l d 

2. Secondary 

a) L i m o n i t e 

b) M a l a c h i t e 

c ) Hematite 

3. Gangue 

a) Quartz 

b) P a r t i c l e s of N i c o l a S c h i s t s 

c) C a l c i t e 

P a r t i c l e s o f c h a l c o p y r i t e up to one c e n t i m e t e r i n 

s i z e were i d e n t i f i e d on s i g h t ^ b u t g a l e n a and s p h a l e r i t e i n 

p a r t i c l e s up t o two m i l l i m e t e r s i n s i z e were i d e n t i f i e d by 

microchernxcal methods ( 3 , page 276 and 288). P y r i t e i s p r e 

s e n t i n o n l y one or two s m a l l a r e a s . P o c k e t s of l i m o n i t e 

i n d i c a t e p o s s i b l e f o r m e r o c c u r r e n c e s of p y r i t e . G o l d was 

f o u n d i n one s m a l l speciman^and I s l e s s t h a n one m i l l i m e t e r 
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i n s i z e . 

M a l a c h i t e i s common as a t h i n wash on the q u a r t z 

gangue as an a l t e r a t i o n of the c h a l c o p y r i t e . One o r two s m a l l 

p o c k e t s of h e m a t i t e a s s o c i a t e d w i t h the c h a l c o p y r i t e were 

f o u n d . L i m o n i t e i s common a p p a r e n t l y as an a l t e r a t i o n o f 

c h a l c o p y r i t e and p o s s i b l y a l s o o f p y r i t e and s p h a l e r i t e . 

M i n e r a l i z a t i o n i s s p a r s e and o c c u r r e n c e s o f i n d i v i d 

u a l m i n e r a l s v a r y i n s i z e f r o m l e s s t h a n one m i l l i m e t e r t o 

one c e n t i m e t e r i n s i z e . The s u l p h i d e s t e n d t o oc c u r i n 

s m a l l groups o f a s s o c i a t e d p a r t i c l e s i n g l a s s y , sugary q u a r t z 

gangue. C h a l c o p y r i t e i s the commonest s u l p h i d e and o c c u r s i n 

r e l a t i v e l y l a r g e p a r t i c l e s . The t o t a l amount of s u l p h i d e s 

v a r i e s from n i l t o perhaps b%. 

The g e n e t i c r e l a t i o n s h i p s o f the m i n e r a l s cannot 

be determined from the hand specimen though t h e i r o c c u r r e n c e 

i n groups of a s s o c i a t e d p a r t i c l e s may i n d i c a t e contemporaneous 

d e p o s i t i o n . The p a r t i c l e of g o l d o b s e r v e d i s n o t a s s o c i a t e d 

d i r e c t l y w i t h the o t h e r s u l p h i d e s . 
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M i c r o s c o p i c M i n e r a l i z a t i o n 

S e c t i o n I and I I I 

(a) M i n e r a l s p r e s e n t ( i n o r d e r of abundance) 

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

Occupies about 25% of the s e c t i o n and 

o c c u r s i n a q u a r t z gangue^with v e r y i r r e g u l a r b o u n d a r i e s . 

P a r t i c l e s v a r y f r o m 100 m i c r o n s t o one c e n t i m e t e r . 

2. Hematite F@2°3 

I d e n t i f i c a t i o n : Red s t r e a k , deep r e d 

i n t e r n a l r e f l e c t i o n , and n e g a t i v e r e a c t i o n t o a l l r e a g e n t s 

( 3 , page 1 6 7 ) . Confirmed by m i c r o c h e m i c a l t e s t f o r i r o n 

( 3 , page 198). I t i s much s o f t e r t h a n o r d i n a r y h e m a t i t e and 

may be i n p a r t l i m o n i t e . 

The h e m a t i t e o c c u r s i n v e i n s , some

times w i t h a q u a r t z c e n t r e , i n t e r l a m i n a t e d w i t h b o t h c a l c i u m 

c a r b o n a t e and m a l a c h i t e . The v e i n s v a r y i n w i d t h f r o m twenty 

to two hundred m i c r o n s (photo page 9c). 

3. Galena PbS 

I d e n t i f i c a t i o n : N e g a t i v e t o KOH and 

H g C l 2 and KCN. P o s i t i v e t o HNOg, HC1 and P e C l g . T r i a n g u l a r 

p i t s , hardness B, i s o t r o p i c . Confirmed by m i c r o c h e m i c a l t e s t s 

f o r g a l e n a ( 3 , page 276). 

Occurs I n v e r y s m a l l p a r t i c l e s , 

square t o subrounded f r o m 30 m i c r o n s to 200 m i c r o n s . A t 

p r e s e n t , e x i s t s o n l y i n one o r two p l a c e s (Diagram page 3^). 

Remainder was d e s t r o y e d i n i d e n t i f y i n g the m i n e r a l . 
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4. P y r i t e PeSg 

Occurs i n a c l u s t e r o f a n h e d r a l p a r t 

i c l e s v a r y i n g i n s i z e f r om 20 micr o n s to 400 m i c r o n s a c r o s s 

a t o n l y one spot on the s e c t i o n . 

5. Gangue 

Quartz i s the most i m p o r t a n t gangue 

m i n e r a l . I t composed about 75% o f the s e c t i o n . I n p l a c e s 

i t forms s h o r t d i s c o n t i n u o u s v e i n s and i s o l a t e d p a r t i c l e s i n 

the c h a l c o p y r i t e . The q u a r t z i s b r o k e n by many f r a c t u r e s , 

w h i c h are f i l l e d w i t h c a r b o n a t e , b o t h c a l c i t e and m a l a c h i t e . 

(b) M i n e r a l R e l a t i o n s 

Hematite v e i n s have been formed as 

a r e s u l t of p r o g r e s s i v e replacement and o x i d a t i o n of c h a l c o 

p y r i t e ( 1 , page 9 8 ) . I n some v e i n s the a l t e r a t i o n has begun 

about a l e n s o r s h o r t d i s c o n t i n u o u s v e i n o r i n c l u s i o n of 

q u a r t z i n the c h a l c o p y r i t e . Then a l t e r n a t e bands of car b o n a t e 

and h e m a t i t e have been d e p o s i t e d * I n v a r i a b l y , as shown by 

e t c h i n g and by r e f l e c t e d l i g h t f r o m the a r c lamp the o u t e r 

edge of the v e i n s i s now c a l c i t e o r m a l a c h i t e . 

I n t e r - r e l a t i o n s of the g a l e n a and 

c h a l c o p y r i t e i s more d i f f i c u l t t o a s s e s s . They o c c u r c l o s e l y 

a s s o c i a t e d , surrounded by c a r b o n a t e gangue and are i n t u r n 

surrounded by q u a r t z . They may p o s s i b l y be contemporary. 

The d i s c o n t i n u o u s v e i n s o f q u a r t z 

i n the c h a l c o p y r i t e may i n d i c a t e two g e n e r a t i o n s of q u a r t z , 

one p r e v i o u s t o the c h a l c o p y r i t e and one a f t e r the c h a l c o 

p y r i t e . 



S e c t i o n I I 

( a ) M i n e r a l s p r e s e n t ( i n o r d e r o f abundance) 

1. S p h a l e r i t e ZnS 

I d e n t i f i c a t i o n : N e g a t i v e t o a l l r e a 

g e n t s e x c e p t aqua r e g i a and HNO^. Confirmed by m i c r o c h e m i c a l 

t e s t f o r Z i n c ( 3 , page 1 8 7 ) . Appears to be n o n - i n t e r n a l r e 

f l e c t i n g . 

Occurs i n c o n t i n u o u s , i r r e g u l a r p a t c h e s 

from two m i l l i m e t e r s to f i v e m i l l i m e t e r s i n l e n g t h . I t 

c o n t a i n s about b% o f e x s o l v e d c h a l c o p y r i t e , ^ ^ J l L c>/ soJbu***** \ 

2• C h a l c o p y r i t e CuPe S g 

Occurs as i r r e g u l a r p a t c h e s v a r y i n g 

i n s i z e from o n e - h a l f m i l l i m e t e r t o two or t h r e e m i l l i m e t e r s 

i n * l e n g t h . Checked by s c r a t c h i n g to a s c e r t a i n t h a t no g o l d 

was p r e s e n t , 

3. Hematite Fe 0., 
2 0 

V e i n s and surrounds c h a l c o p y r i t e as 

i n s e c t i o n I . 

4. C o v e l l i t e CuS 

I d e n t i f i c a t i o n : I n d i g o b l u e c o l o r 

i n p o l i s h e d s e c t i o n . I n t e n s e r e d , w h i t e , and b l u e p o l a r i z a 

t i o n c o l o r s . 

I t o c c u r s as i r r e g u l a r v e i n l e t s about 

20 m i c r o n s i n w i d t h and as s m a l l b l e b s up to 50 microns i n 

d i a m e t e r i n the s p h a l e r i t e . 



5• Gangue 

Quartz i s the main gangue. I t i s 

v e i n e d w i t h c a r b o n a t e * 

(b) M i n e r a l r e l a t i o n s 

The c h a l c o p y r i t e and s p h a l e r i t e 

have a mutual boundary s u g g e s t i n g t h a t they are contemporan

eous (Diagram page & & )• 

C o v e l l i t e v e i n s , and i s l a t e r t h a n , 

the s p h a l e r i t e * I t may have been formed as an a l t e r a t i o n 

p r o d u c t of the e x s o l v e d c h a l c o p y r i t e i n the s p h a l e r i t e . 

Hematite a g a i n v e i n s and r e p l a c e s 

the c h a l c o p y r i t e (Diagram page <9<*-). 

P a r a g e n e s i s 

Due t o s p a r s e m i n e r a l i z a t i o n a d e f i n i t e sequence 

of m i n e r a l i z a t i o n i s i m p o s s i b l e to e s t a b l i s h . Prom the hand 

specimens the s u l p h i d e s appear t o be r e l a t e d i n groups of 

i s o l a t e d m i n e r a l s i n the gangue. They may t h e r e f o r e be 

contemporaneous. The mutual boundary between c h a l c o p y r i t e 

and s p h a l e r i t e i n s e c t i o n I I adds e v i d e n c e to t h i s c o n c l u s i o n 

(Diagram page & b ) . Q u a r t z , on the s l e n d e r , b a s i s o f a few 

d i s c o n t i n u o u s v e i n s i n c h a l c o p y r i t e , may be of two g e n e r a t i o n s . 

G o l d was n o t f o u n d i n the p o l i s h e d s e c t i o n s and the o c c u r r 

ence i n the hand specimen d i d not show any r e l a t i o n s h i p to 

the o t h e r s u l p h i d e s . 
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C a r b o n a t e s , h e m a t i t e , and c o v e l l i t e are secondary 

and a r e t h e r e f o r e l a t e r t han the p r i m a r y s u l p h i d e s . 

C o n c l u s i o n s 

The o r i g i n a l o b j e c t i v e of f i n d i n g how the g o l d 

o c c u r s and w i t h what m i n e r a l s has n o t been s u c c e s s f u l i n t h i s 

i n v e s t i g a t i o n . T h i s has been due i n p a r t t o the d i s c o n t i n u o u s 

n a t u r e of the o c c u r r e n c e of the heavy s u l p h i d e s and I n p a r t 

t o the p o v e r t y o f the specimens a v a i l a b l e f o r s t u d y . F u r t h e r 

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

a v a i l a b l e t o f i n d the g o l d i n the hand specimen. F o r 

a c c o r d i n g t o R i c e ( 2 , page 99) p r o p e r t i e s on t h i s mountain 

c o n t a i n the g o l d i n p o c k e t s w h i c h are much l a t e r t h a n the 

heavy s u l p h i d e m i n e r a l s . The o c c u r r e n c e of the s u l p h i d e s 

i n the sample would not t h e r e f o r e be s u f f i c i e n t t o i n d i c a t e 

t h e presence of g o l d nor the as y e t u n i d e n t i f i e d t e l l u r i d e 

m i n e r a l . 



The Occurrence of Galena 

x 75 

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

H e m a t i te 

Galena 

C a l c i t e 

Quartz 

S e c t i o n 1 
L o c a t i o n 



9b. 

Diagram showing r e l a t i o n o f  
C h a l c o p y r i t e , S p h a l e r i t e and C o v e l l i t e 

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

S p h a l e r i t e 

C o v e l l i t e 

Q u artz 

S e c t i o n 2 
L o c a t i o n 



9c 

O • 2 5" m m. 

Photo showing the v e i n i n g and 
replacement of C h a l c o p y r i t e ( w h i t e ) 
by banded Hematite ( d a r k g r a y ) and 
Carbonate ( b l a c k ) . 

S e c t i o n I 
L o c a t i o n 
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P A R T B 

EL ALAMEIN 

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

Purpose 

1* To f i n d out i f the massive g o l d 

m i n e r a l i z a t i o n i s a s s o c i a t e d w i t h 

t e l l u r i d e s o r heavy s u l p h i d e m i n e r a l s . 

2. To note any p e c u l i a r i t i e s o f the 

o c c u r r e n c e of g o l d w h i c h may be of use 

i n m i l l i n g the or e * 

L o c a t i o n and A c c e s s i b i l i t y 

N o t h i n g i s known o f the e x a c t l o c a t i o n o f t h i s 

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

of riabbitt p r o p e r t y on Grasshopper Mountain 

I n a d d i t i o n , n o t h i n g I s known o f the geol o g y o r 

h i s t o r y of the d e p o s i t . 

A cknowle dgement s 

The w r i t e r w i s h e s t o acknowledge the h e l p and co

o p e r a t i o n of Dr. R.M. Thompson i n the study of t h i s o r e and 

i n the p r e p a r a t i o n of the r e p o r t . 

Thanks i s a l s o due t o Mr. J.A. Donnan who h e l p e d 

s e l e c t specimens f o r p o l i s h i n g and who s u p e r - p o l i s h e d two o f 

the samples. 
x By c o n v e r s a t i o n w i t h Dr. R.M.Thompson. 
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M a c r o s c o p i c M i n e r a l i z a t i o n 

M a s s i v e g o l d m i n e r a l i z a t i o n o c c u r s i n the c a l c i t e gangue 

i n d i s c o n t i n u o u s s t r i n g e r s o n e - q u a r t e r to o n e - h a l f i n c h i n 

l e n g t h . Other c o n c e n t r a t i o n s o f g o l d i n s t r i n g e r s o c c u r 

a l o n g r i b b o n s o f the w a l l r o c k s c h i s t ^ i n p a r t i c u l a r a t the 

c o n t a c t of the s c h i s t and c a l c i t e # but a l o o 1n tbo coh l o t . 

Q u artz i s p r e s e n t i n minor amounts i n the g o l d b e a r i n g specimens, 

on the o t h e r hand no g o l d i s p r e s e n t i n the more massive q u a r t z 

specimens. 

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

b l e a c h e d w a l l r o c k and i n the c a l c i t e b u t I s a p p a r e n t l y n o t 

d i r e c t l y r e l a t e d t o , nor i n c o n t a c t w i t h , the g o l d . Some of 

the s u r f a c e s of the p y r i t e c r y s t a l s appear t o be b u i l t up of 

f i n e l a m i n a e . 

Another m i n e r a l o c c u r s i n v e r y s m a l l q u a n t i t y i n 

a s s o c i a t i o n w i t h the g o l d , b u t cannot be I d e n t i f i e d i n the 

hand specimen. 

M i c r o s c o p i c M i n e r a l i z a t i o n 

S e c t i o n I I I 

(a) M i n e r a l s p r e s e n t ( i n o r d e r of abundance) 

1. M a r c a s i t e F © S 2 

Occurs i n s m a l l a n h e d r a l p a t c h e s one 

t o two m i l l i m e t e r s i n di a m e t e r and i n p r i s m a t i c v e i n l e t s up 

to 800 m i c r o n s l o n g . These are p r o b a b l y pseudomorphs a f t e r 

p y r r h o t i t e . 
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2. G o l d Au 

Occurs i n s m a l l p a t c h e s , w h i c h v a r y 

i n s i z e f r om 50 m i c r o n s to one or two m i l l i m e t e r s . I t o c c u r s 

o n l y i n one s m a l l a r e a of the s e c t i o n . 

3. P y r r h o t i t e ( P e n S n ^ x ) 

I d e n t i f i c a t i o n : 

C o l o r : w h i t e , w i t h v e r y s l i g h t p i n k 

t i n g e . 

H a b i t : p r i s m a t i c e u h e d r a l c r y s t a l s . 

H a rdness: C/ 

A n i s t o r p i c : c o l o r s g r a y and brown. 

S l i g h t l y m a g n e t i c . 

E t c h : HgClg 
KOH 

PeCln 

KCN 

HC1 

HN0~ 

The l a s t two r e a c t i o n s were i n t e r e f e r e d 

w i t h by c a l c i t e gangue. 

These p r o p e r t i e s i n d i c a t e p y r r h o t i t e . 

S i n c e p a r t i c l e s were so s m a l l ; t h i s r e s u l t was 

checked by x - r a y by Dr. R.M. Thompson. 

I s o l a t e d , p r i s m a t i c p a r t i c l e s of p y r r h o t i t e range 

i n l e n g t h from 2 t o 600 m i c r o n s . I t i s always a s s o c i a t e d 

w i t h the c a l c i t e , b u t the l a r g e s t c o n c e n t r a t i o n s appear to 

be a t the c o n t a c t of the c a l c i t e and the q u a r t z p a r t i c l e s . 
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4. Gangue M i n e r a l s 

C a l c i t e w i t h i n c l u d e d p a r t i c l e s o f 

b r e c c i a t e d q u a r t z f o r m * the gangue m i n e r a l s . 

(b) M i n e r a l R e l a t i o n s 

G o l d and p y r r h o t i t e commonly o c c u r 

t o g e t h e r . I n g e n e r a l , t h e y e x h i b i t mutual b o u n d a r i e s , show

i n g t h a t d e p o s i t i o n has been contemporaneous. I n one o r two 

cases g o l d c u t s b o t h gangue and p y r r h o t i t e b ut t h i s i s not 

s u f f i c i e n t e v i d e n c e t o say t h a t g o l d has been l a t e r . I n most 

cases the g o l d and the g o l d - p y r r h o t i t e are c o n c e n t r a t e d i n 

the g r e a t e s t amounts a t the b o r d e r s of the a n g u l a r q u a r t z 

p a r t i c l e s and the c a l c i t e . 

P y r r h o t i t e and m a r e a s i t e a re a s s o c i a t e d 

i n many p l a c e s . T h i s a s s o c i a t i o n appears t o be due t o 

i n t e r a c t i o n s of s o l u t i o n s t o f o r m m a r e a s i t e f rom p y r r h o t i t e . 

The r e a c t i o n depends on the a c i d i t y of the c a r b o n a t i z i n g or 

m i n e r a l i z i n g s o l u t i o n s ( 3 , page 101; 4, page 181). T h i s 

would e x p l a i n the o c c u r r e n c e of the f i n e g r a i n e d i n t e r g r o w t h s 

o f c a r bonate and m a r e a s i t e and the e x i s t e n c e of m a r e a s i t e as 

a pseudomorph o f p y r r h o t i t e . The o c c u r r e n c e of car b o n a t e 

p a r t i c l e s t h r o u g h o u t the o t h e r m i n e r a l s p o i n t s a l s o t o a l a t e 

s t a g e o f c a r b o n a t i z a t i o n w h i c h broke down the p y r r h o t i t e . 

The o r d e r of m i n e r a l i z a t i o n has 

t h e r e f o r e p r o b a b l y been as f o l l o w s : 
1. B r e c c i a t i o n o f q u a r t z v e i n s . 

2. I n t r o d u c t i o n of c a l c i t e w h i c h has 

p r o b a b l y b r o u g h t i n the p y r r h o t i t e and g o l d . 
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3. F u r t h e r c a r b o n a t i z a t i o n , r e s u l t i n g 

i n the breakdown o f p y r r h o t i t e t o form m a r e a s i t e . 

S e c t i o n I I 

P y r i t e P e S g 

Occurs as e t i h e d r a l c r y s t a l s i n the 

f i n e l y banded s i l i c i f i e d gangue. Some o f the cubes w h i c h have 

been p o l i s h e d p a r a l l e l t o the c r y s t a l f a c e show a v e r y smooth 

s u r f a c e . 

S e c t i o n IV 

T h i s s e c t i o n shows the p y r r h o t i t e and 

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

c o n t i n u o u s v e i n l e t s f r o m one p a t c h of g o l d t o the n e x t 

i n d i c a t e s t h a t b o t h have been d e p o s i t e d a t the same t i m e . 

M u t u a l b o u n d a r i e s between the p y r r h o t i t e and g o l d add f u r t h e r 

e v i d e n c e to t h i s c o n c l u s i o n . 

Two o t h e r s e c t i o n s , I and V, were 

examined i n o r d e r t o f i n d out i f o t h e r m i n e r a l s were a s s o c i a t e d 

w i t h the g o l d . N o t h i n g new was found i n e i t h e r s e c t i o n . 

P a r a g e n e s i s 

The p a r a g e n e s i s i s b e s t shown i n s e c t i o n I I I and i s 

d i s c u s s e d under t h a t s e c t i o n . I n summary, the p a r a g e n e s i s i s 

as f o l l o w s : 

1. I n t r o d u c t i o n of q u a r t z v e i n s f o l l o w e d by 

b r e c c i a t i o n . 

2. I n t r o d u c t i o n o f c a l c i t e , p y r r h o t i t e , and g o l d . 
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3. F u r t h e r c a r b o n a t i z a t i o n and a l t e r a t i o n of 

p y r r h o t i t e t o m a r e a s i t e . 

4. The p y r i t e f o u n d i n the s i l i c i f i e d w a l l r o c k 

gangue i s a p p a r e n t l y n o t a s s o c i a t e d w i t h t h e 

above and may be p r e v i o u s to or subsequent t o 

the main m i n e r a l i z a t i o n . 

C o n c l u s i o n s 

S i n c e no geology i s known and s i n c e o n l y one 

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

d e p o s i t a c c u r a t e l y . 

F u r t h e r , p y r r h o t i t e a l o n e i s n o t a good temperature 

i n d i c a t o r . A l l e n , Crenshaw, and J o h n s t o n have shown t h a t i t 

can be formed a t t e m p e r a t u r e s r a n g i n g from 60° t o 225° C 

( 4 , page 217). E l s e w h e r e , however, the y show the change f r o m 

p y r r h o t i t e t o p y r i t o t o take p l a c e a t about 550 C a t a p a r t i a l 

p r e s s u r e of 5 m i l l i m e t e r s o f s u l p h u r i n hydrogen s u l p h i d e 

( 4 , page 216). S i n c e t h i s r e s u l t depends on p r e s s u r e no 

c o n c l u s i o n may be r e a c h e d as t o what ha^foccurred i n t h i s de

p o s i t . 

The p r e s e n c e of p y r r h o t i t e may cause e x c e s s i v e 

consumption o f c y a n i d e i n t r e a t m e n t of the ore s i n c e the 

l o o s e l y h e l d s u l p h u r atoms i n the p y r r h o t i t e appear t o promote 

s o l u t i o n , of the s u l p h i d e i n , and r e a c t i o n w i t h , the c y a n i d e 

s o l u t i o n ( 1 , page 136). However, i t i s u n l i k e l y t h a t t h e r e 

I s s u f f i c i e n t p y r r h o t i t e i n t h i s d e p o s i t , j u d g i n g s o l e l y by 
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specimens a v a i l a b l e , t o r a i s e t h e c o s t o f t r e a t m e n t v e r y 

much. I f the ore were ground t o -150 mesh, most o f the g o l d 

would be f r e e d f o r subsequent c y a n i d a t i o n . 



6 5" m e s h -

G o l d 

M a r e a s i t e 

P y r r h o t i t e 

S e c t i o n 3 
L o c a t i o n 
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