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

F i v e c o r e specimens and one p i e c e of s u r f a c e r o c k were s u b m i t t e d f o 
e x a m i n a t i o n . Samples were pre p a r e d as p o l i s h e d t h i n s e c t i o n s . 

Sample d e s i g n a t i o n s are as f o l l o w s : 

Sample No 

1 

2 
3 
4 
5 
6 

L o c a t i o n 

C e n t r a l Zone 
( t r e n c h ) 
88-7 17' 
88-6 51* 
88-1 77' 
88-2 107' 
88-9 128' 

S l i d e No 

89-026X 

89-027X 
89-028X 
89-029X 
89-030X 
89-031X 

Summary: 

The s u r f a c e sample (#1) i s a r o c k of s y e n i t i c c o m p o s i t i o n c ut by 
networks of s t r o n g c r a c k l e b r e c c i a t i o n i n f i l l e d by m a l a c h i t e and 
c u p r i t e , w i t h l o c a l m a r g i n a l replacement of the h o s t r o c k . The 
c u p r i t e c o n t a i n s t r a c e s of n a t i v e copper as minute i n c l u s i o n s . 

The core samples are q u a r t z - f r e e monzonites t o s y e n i t e s , more or 
l e s s a l t e r e d and m i n e r a l i z e d . 

Sample 2 i s of l e u c o - d i o r i t e c o m p o s i t i o n , c o n s i s t i n g p r e d o m i n a n t l y 
of p l a g i o c l a s e w i t h a c c e s s o r y c h l o r i t e . 



Sample 3 shows p r o b a b l e p r i m a r y s y e n i t i c c o m p o s i t i o n . 

Samples 4 and 5 are monzonites composed of mixed K-spar and 
p l a g i o c l a s e w i t h a c c e s s o r y p h l o g o p i t e . 

Sample 6 i s s y e n i t i c , b e i n g composed e s s e n t i a l l y of K - f e l d s p a r w i t h 
c h l o r i t e . 

M a g n e t i t e i s a major component of most of these samples, making up 
from 17% - 70% (except f o r Sample 6 ) . I t o c c u r s as dense 
d i s s e m i n a t i o n s and c o a l e s c e n t a g g r e g a t e s . C h a l c o p y r i t e c o n s t i t u t e s 
from 2% - 20% of the rock i n the p o r t i o n s s e c t i o n e d . I t i s 
p a r t i a l l y a s s o c i a t e d w i t h m a g n e t i t e - and p r o b a b l y e s s e n t i a l l y 
contemporaneous w i t h i t - but a l s o forms i r r e g u l a r and v e n i f o r m 
s e g r e g a t i o n s . 

P y r i t e i s n o t a b l y r a r e , b e i n g p r e s e n t i n t r a c e amounts o n l y . Traces 
of n a t i v e g o l d were seen, as t i n y d i s c r e t e g r a i n s , 5 - 2 5 microns i n 
s i z e , w i t h i n c h a l c o p y r i t e . 

The f e l d s p a r s i n these r o c k s a r e g e n e r a l l y f r e s h , but a d i s t i n c t i v e 
secondary or d e u t e r i c phase i s developed i n some of the samples. 
T h i s c o n s i s t s of c a r b o n a t e , z e o l i t e s , and a f i n e - g r a i n e d p r i s m a t i c 
m i n e r a l w h i c h may be p r e h n i t e or a l u n i t e . T h i s a s s o c i a t i o n s t r o n g l y 
pervades and r e p l a c e s Sample 3, forms s p o r a d i c p o c k e t s i n Sample 2, 
and o c c u r s as a d i s c r e t e v e i n l e t i n Sample 6. Sample 4 c o n t a i n s 
minor g a r n e t . 

The t e x t u r a l / m i n e r a l o g i c a l s t y l e of the m i n e r a l i z a t i o n i n these 
samples i n some r e s p e c t s resembles a s k a r n and, i n o t h e r s , a 
magmatic s e g r e g a t i o n . A d d i t i o n a l work i s r e q u i r e d t o e s t a b l i s h a 
r e l i a b l e g e n e t i c model. 

I n d i v i d u a l p e t r o g r a p h i c d e s c r i p t i o n s and a s e t of i l l u s t r a t i v e 
p h o tomicrographs are a t t a c h e d . 

/ 
J.F. H a r r i s Ph.D. 



PHOTOMICROGRAPHS 

Photos are by r e f l e c t e d l i g h t a t a s c a l e of 1cm = 42 m i c r o n s , except 
where o t h e r w i s e s t a t e d . 

SURFACE SAMPLE, Oxidized Ore. 

Neg. 144-23: Plane 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 . S c a l e 1cm = 0.17mm. 
Shows c r a c k l e b r e c c i a t i o n i n s y e n i t e ( w h i t e ; b r o w n i s h a l t e r a t i o n ) 
i n f i l l e d by secondary Cu m i n e r a l s . Green ( c e n t r e ) i s m a l a c h i t e . 
Opaque t o dark red i s c u p r i t e . Note i n c l u d e d K-spar fragments i n 
the c u p r i t e pocket a t r i g h t . 

Neg. 145-3: W e l l - c r y s t a l l i z e d pocket of c u p r i t e (grey) e n c l o s i n g 
p a r t i a l l y r e p l a c e d b r e c c i a t e d h o s t - r o c k fragments ( d a r k ) . Note 
s m a l l i n c l u s i o n s of n a t i v e copper ( p i n k y orange) i n the c u p r i t e 
( c e n t r e ) . 

SAMPLE 88-1 77' 

Neg. 144-24: Shows t y p i c a l a s s o c i a t i o n of m a g n e t i t e (grey) and 
c h a l c o p y r i t e ( y e l l o w ) . Note form of ma g n e t i t e as packed aggregates 
of s u b h e d r a l g r a i n s . C h a l c o p y r i t e o c c u r s as s m a l l and l a r g e r 
p o c k e t s w i t h i n the magne t i t e a g g r e g a t e . Note i n c l u s i o n s ( c o r e 
r e p l a c e m e n t s ? ) of c h a l c o p y r i t e i n m a g n e t i t e euhedra (upper l e f t , t op 
r i g h t ) . 

SAMPLE 88-7 17' 

Neg. 144-22: S c a l e 1cm = 85 m i c r o n s . Shows r e l a t i o n s h i p of 
c h a l c o p y r i t e ( y e l l o w ) and ma g n e t i t e (grey g r a n u l e s , upper l e f t ) . 
The m a g n e t i t e i s i n t i m a t e l y i n t e r g r o w n w i t h the h o s t s i l i c a t e m a t r i x 
of p l a g i o c l a s e and c h l o r i t e ( d a r k e r g r e y ) . S i l i c a t e i n c l u s i o n s i n 
c h a l c o p y r i t e , a t bottom r i g h t , a re e p i d o t e . L i g h t e r , b l u i s h - g r e y 
f l e c k s i n t h e magnetite are h e m a t i t e . Note the mutual i n t e r g r o w t h 
between m a g n e t i t e and c h a l c o p y r i t e a t the c o n t a c t s of the major 
s e g r e g a t i o n s . 

Neg. 144-19: Shows 30 mi c r o n b l e b of n a t i v e g o l d ( b r i g h t ; c e n t r e ) 
i n c h a l c o p y r i t e s e g r e g a t i o n ( b r o w n i s h y e l l o w m a t r i x ) . C h a l c o p y r i t e 
i s c u t by m i c r o f r a c t u r e s ( d a r k ) , l o c a l i z i n g i n c i p i e n t o x i d a t i o n and 
secondary s i l i c a t e development. 

Neg. 144-21: Shows area of c h a l c o p y r i t e a c t i n g as m a t r i x t o c l u s t e r 
of m a g n e t i t e g r a i n s ( b l u e - g r e y ; lower r i g h t ) . Cream-coloured g r a i n s 
( c e n t r e ) are p y r i t e . Note t i n y (10 micron) speck of g o l d ( b r i g h t 
p a l e y e l l o w ) on c o n t a c t of p y r i t e and c h a l c o p y r i t e . Dark grey i s 
v a r i o u s s i l i c a t e s . 



SAMPLE 88-9 128' 

Neg. 145-4: C r o s s - 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 ; s c a l e 1cm = 0.17mm. 
Shows a l t e r a t i o n assemblage i n v e i n l e t . R a d i a t e clump ( g r e y s ) a t 
bottom l e f t i s z e o l i t e . Orange-brown-grey p r i s m a t i c g r a i n s ( r i g h t ) 
are p r e h n i t e or a l u n i t e . Carbonate ( p a s t e l p i n k s and greens) 
p a r t i a l l y r i m s the f i n e - g r a i n e d clump of p r e h n i t e ( ? ) i n c e n t r e of 
f i e l d . 



SAMPLE #1: Central Zone (trench) Slide 89-026X 

E s t i m a t e d mode 

K - f e l d s p a r 
P l a g i o c l a s e 

M a l a c h i t e 
Carbonate 

C u p r i t e 

55 
8 

20 
2 

15 

T h i s sample i s a b r e c c i a t e d s y e n i t e , i n t i m a t e l y v e i n e d and 
permeated by secondary m i n e r a l s . 

The m a t r i x c o n s i s t s l a r g e l y of K - f e l d s p a r - f r e s h but f o r a v e r y 
weak a r g i l l i c t u r b i d i t y . T h i s forms an a n h e d r a l / s u b h e d r a l , g r a n u l a r 
a g g r e g a t e , of g r a i n s i z e 0.1 - 1.0mm, w i t h minor i n t e r g r o w n 
p l a g i o c l a s e , and has the t e x t u r a l a s p e c t of a f i n e - g r a i n e d s y e n i t e -
though the t o t a l l a c k of any a c c e s s o r y m i n e r a l s i s u n u s u a l . I t i s 
not r e c o g n i z a b l y p o r p h y r i t i c . 

The rock has been a f f e c t e d by s t r o n g c r a c k l e b r e c c i a t i o n , s h a t t e r i n g 
i t i n t o a n g u l a r , matching fragments, 0.05 - 2.0mm i n s i z e . C u p r i t e 
and m a l a c h i t e cement the b r e c c i a t e d mass as a network of v e i n l e t s 
r a n g i n g from 0.01 - 1 or 2mm i n t h i c k n e s s . Some m a r g i n a l 
replacement has p r o b a b l y a l s o o c c u r r e d , and pat c h e s of the secondary 
m i n e r a l s sometimes c o n t a i n abundant t i n y s i l i c a t e remnants. For the 
most p a r t , the c u p r i t e and m a l a c h i t e tend t o be s e g r e g a t e d , though 
o c c a s i o n a l l y they a l t e r n a t e i n the same v e i n l e t . The m a l a c h i t e 
o f t e n shows t h i n , d i f f u s e s e l v e d g e s of m i n u t e l y f i n e - g r a i n e d 
c a r b o n a t e . 

The o n l y o t h e r c o n s t i t u e n t i s n a t i v e copper, which i s r e c o g n i z a b l e 
as s c a t t e r e d , t i n y i n c l u s i o n s , 10 - 25 microns i n s i z e , w i t h i n the 
more compact, b e t t e r - p o l i s h e d areas of c u p r i t e . The l a t t e r i s a 
compact, c r y p t o c r y s t a l l i n e v a r i e t y , e x h i b i t i n g i n t e n s e red i n t e r n a l 
r e f l e c t i o n s under c r o s s - p o l a r i z e d l i g h t . These tend t o obscure i t s 
b i r e f r i n g e n c e , and the m i n e r a l c o u l d , i n f a c t , be c u p r i t e or 
he m a t i t e . The presence of i n c l u s i o n s of n a t i v e copper f a v o u r s 
i d e n t i f i c a t i o n as c u p r i t e . T h i s was c o n f i r m e d by sc a n n i n g e l e c t r o n 
microprobe a n a l y s i s . 



SAMPLE #2: 88-7 17' Slide 89-027X 

E s t i m a t e d mode 

P l a g i o c l a s e 20 
13 
6 
1 

C h l o r i t e 
M i n e r a l X 

E p i d o t e 
A p a t i t e t r a c e 

M a g n e t i t e 
Hematite 

38 
2 

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

t r a c e G o ld 

T h i s s l i d e i n c l u d e s abundant c h a l c o p y r i t e as a v e i n l i k e s e g r e g a t i o n , 
p l u s some f i n e - g r a i n e d d i s s e m i n a t i o n s . The a s s o c i a t e d 
s i l i c a t e / o x i d e assemblage may r e p r e s e n t a l o c a l i z e d h a l o of 
a l t e r a t i o n . 

The rock i s s t r i k i n g l y r i c h i n m a g n e t i t e . T h i s o c c u r s d e n s e l y 
d i s s e m i n a t e d t h r o u g h o u t , as i n d i v i d u a l subhedra, 10 - 200 microns i n 
s i z e , o f t e n c o a l e s c i n g t o form s e m i - c o n t i n u o u s clumps and networks. 
Sm a l l c l u s t e r s of f i n e - g r a i n e d , f l a k y h e m a t i t e a r e s p o r a d i c a l l y 
i n t e r g r o w n . 

The o t h e r p r i n c i p a l c o n s t i t u e n t s are p l a g i o c l a s e and c h l o r i t e . The 
p l a g i o c l a s e forms an a n h e d r a l g r a n u l a r a g g r e g a t e , of g r a i n s i z e 30 -
300 m i c r o n s , and the c h l o r i t e o c c u r s e v e n l y i n t e r g r o w n w i t h i t as 
s m a l l p o c k e t s and networks - o f t e n c l o s e l y a s s o c i a t e d w i t h the 
ma g n e t i t e . 

Another r e l a t i v e l y abundant c o n s t i t u e n t i s a c o l o u r l e s s , low r e l i e f , 
low t o medium b i r e f r i n g e n t , g r a n u l a r t o s u b - p r i s m a t i c m i n e r a l 
( M i n e r a l X) o c c u r r i n g as i r r e g u l a r p a t c h e s , which appear t o 
a l t e r n a t e w i t h the p l a g i o c l a s e , and may be an a l t e r a t i o n of t h a t 
m i n e r a l . T h i s resembles a l u n i t e , but c o u l d w e l l be p r e h n i t e . 

Minor a c c e s s o r i e s are e p i d o t e , as i s o l a t e d , p r i s m a t i c c l u s t e r s , and 
a p a t i t e , as s c a t t e r e d , t i n y subhedra. 

C h a l c o p y r i t e o c c u r s as an i r r e g u l a r , v e n i f o r m s e g r e g a t i o n , 3 - 4mm 
t h i c k , which i s m i n e r a l o g i c a l l y homogenous except f o r o c c a s i o n a l 
i n c l u s i o n s of s i l i c a t e s ( m a i n l y e p i d o t e ) and o c c a s i o n a l s t r i n g s of 
magne t i t e g r a i n s . 

C h a l c o p y r i t e a l s o o c c u r s i n more d i s p e r s e d form, i n t i m a t e l y 
i n t e r g r o w n w i t h m a g n e t i t e , as i r r e g u l a r p o c k e t s 10 - 300 microns i n 
s i z e i n the s i l i c a t e r o c k m a t r i x . 

P y r i t e , as t i n y , i n d i v i d u a l euhedra, i s sometimes a s s o c i a t e d w i t h 
the l a t t e r form of c h a l c o p y r i t e , and forms s c a t t e r e d g r a i n s 
p e r i p h e r a l t o the main v e i n - l i k e zone. 



Sample #2 c o n t . 

Rare, minute i n c l u s i o n s of n a t i v e g o l d , 5 - 2 5 m i c r o n s i n s i z e , are 
seen w i t h i n the main c o n c e n t r a t i o n of c h a l c o p y r i t e . 

The t e x t u r e of t h i s sample i s somewhat s u g g e s t i v e of s k a r n i c 
a f f i n i t i e s . 



SAMPLE #3: 88-6 51' Slide 89-028X 

E s t i m a t e d mode 

K - f e l d s p a r 
Z e o l i t e ( ? ) 

C h l o r i t e 
A l u n i t e ( ? ) 
Carbonate 

E p i d o t e 
Pyroxene 
A p a t i t e 

M a g n e t i t e 

20 
14 
2 

10 
19 
t r a c e 
1 

t r a c e 

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

Hematite 
Gold 

17 
17 
t r a c e 
t r a c e 
t r a c e 

T h i s i s a t e x t u r a l l y h e terogenous, i n t e n s e l y a l t e r e d r o c k whose 
o r i g i n a l c h a r a c t e r i s u n c e r t a i n . The r e l i c t m i n e r a l o g y s u g g e s t s 
t h a t i t i s of s y e n i t i c a f f i n i t i e s and p o s s i b l y f r a g m e n t a l . 

The rock i n c l u d e s K - f e l d s p a r , as f r a g m e n t - l i k e clumps of f i n e l y 
e q u i g r a n u l a r , a g g r e g a t e - t e x t u r e , on the s c a l e 20 - 100 m i c r o n s . 
These are s c a t t e r e d throughout a m a t r i x of presumed secondary 
o r i g i n , c o n s i s t i n g of f i n e - g r a i n e d c a r b o n a t e , c l u s t e r s of t i n y 
p r i s m a t i c g r a i n s , t e n t a t i v e l y i d e n t i f i e d as a l u n i t e , and d i f f u s e 
p o c k e t s of a w a t e r - c l e a r , low b i r e f r i n g e n t , low R.I. m i n e r a l of 
b l o c k y t o f i b r o u s h a b i t which appears t o be a form of z e o l i t e . 

O c c a s i o n a l r e l i c t , p a r t i a l l y r e p l a c e d g r a i n s ( o r i g i n a l p h e n o c r y s t s 
of pyroxene are seen, p l u s t i n y euhedra of a p a t i t e . 

A d d i t i o n a l a l t e r a t i o n components are c h l o r i t e , which o c c u r s as a 
minor a s s o c i a t e of the a l u n i t e ( ? ) c l u s t e r s , and o c c a s i o n a l s m a l l 
g r a i n s of e p i d o t e . 

The r o c k has a h i g h c o n t e n t of opaques, m i n e r a l o g i c a l l y and 
t e x t u r a l l y s i m i l a r t o those i n Sample #2. 

Ma g n e t i t e o c c u r s as randomly d i s s e m i n a t e d , s u b h e d r a l g r a i n s , 0.02 
-0.5mm or more i n s i z e , o f t e n clumped and f o r m i n g i r r e g u l a r 
s e m i - c o a l e s c e n t aggregate p a t c h e s and networks. I t appears t o 
fa v o u r t he areas o f K - f e l d s p a r and c a r b o n a t e , and i s g e n e r a l l y not 
seen i n the z e o l i t e - r i c h p o c k e t s . 

C h a l c o p y r i t e i s of s i m i l a r abundance, and forms i r r e g u l a r f l e c k s , 
patches and e l o n g a t e s e g r e g a t i o n s , 0.02 - 1.0mm i n s i z e . I t i s 
g e n e r a l l y s e p a r a t e from the m a g n e t i t e , though a minor degree of 
i n t e r g r o w t h i s seen ( i n the form of o c c a s i o n a l m a g n e t i t e g r a i n s 
w i t h i n c h a l c o p y r i t e p o c k e t s , or t i n y specks and t h r e a d s of 
c h a l c o p y r i t e w i t h i n m a g n e t i t e ) . 



Sample #3 c o n t . 

Traces of p y r i t e and r a r e minute specks of n a t i v e g o l d ( t o 15 
microns i n s i z e ) are the o t h e r c o n s t i t u e n t s , b o t h o c c u r r i n g as 
i n c l u s i o n s i n c h a l c o p y r i t e . 



SAMPLE #4: 88-1 77' Slide 89-029X 

E s t i m a t e d mode 

K - f e l d s p a r 45 
17 
12 
2 
2 
1 
1 

18 
2 

P l a g i o c l a s e 
P h l o g o p i t e 

C h l o r i t e 
G a r n e t ( ? ) 
Carbonate 

A p a t i t e 
M a g n e t i t e 

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

T h i s i s ano t h e r t e x t u r a l l y heterogenous r o c k . 

I t c o n s i s t s , p r e d o m i n a n t l y , of an a n h e d r a l , g r a n u l a r aggregate of 
p e r t h i t i c K - f e l d s p a r , of g r a i n s i z e 0.1 - 1.0mm. L o c a l l y t h i s i s 
i n t e r g r o w n w i t h s u b h e d r a l p l a g i o c l a s e ( o l i g o c l a s e ) of s i m i l a r g r a i n 
s i z e . The f e l d s p a r s are f r e s h but f o r weak a r g i l l i c t u r b i d i t y and 
sp a r s e f l e c k s of c a r b o n a t e . 

The r o c k appears t o be a r a t h e r l e u c o c r a t i c monzonite. 

The p r i n c i p a l a c c e s s o r y i s a p a l e o l i v e green ( p l e o c h r o i c t o almost 
c o l o u r l e s s ) mica, as randomly s c a t t e r e d , s u b h e d r a l f l a k e s and 
somewhat deformed clumps, 0.1 - 1.0mm or more i n s i z e . T h i s m i n e r a l 
appears t o be of p h l o g o p i t i c c o m p o s i t i o n , and has the as p e c t of a 
pri m a r y c o n s t i t u e n t . I t i s sometimes p a r t l y a l t e r e d t o c h l o r i t e . 

A p a t i t e i s a r e l a t i v e l y abundant, minor a c c e s s o r y , as s m a l l , 
i n d i v i d u a l euhedra, 0.05 - 0.15mm i n s i z e - o f t e n as i n c l u s i o n s 
w i t h i n the c o a r s e r f e l d s p a r s and a s s o c i a t e d w i t h p h l o g o p i t e . 

Another minor component i s a brown, h i g h - r e l i e f , l o w - b i r e f r i n g e n t t o 
s u b - i s o t r o p i c m i n e r a l which appears t o be g a r n e t . I t o c c u r s as 
s p o r a d i c , s m a l l p o c k e t s and wis p y areas of v e r y f i n e - g r a i n e d , 
embryonic growth, o f t e n a s s o c i a t e d w i t h c o n c e n t r a t i o n s of p h l o g o p i t e 
and minor c a r b o n a t e . 

As w i t h t he p r e v i o u s samples, t he rock i s r i c h i n m a g n e t i t e . T h i s 
o c c u r s as i n d i v i d u a l , s u b h e d r a l - e u h e d r a l g r a i n s , 0.02 - 0.2mm i n 
s i z e , o f t e n a g g r e g a t i n g as more or l e s s e x t e n s i v e m o s a i c - t e x t u r e d 
clumps and v e n i f o r m s t r e a k s . I t i s o f t e n c l o s e l y a s s o c i a t e d w i t h 
c o n c e n t r a t i o n of p h l o g o p i t e and ga r n e t (though t h e s e a l s o o c c u r 
w i t h o u t m a g n e t i t e ) . The ma g n e t i t e m o s t l y shows a s t r o n g l y 
s e g r e g a t e d d i s t r i b u t i o n which appears independent of the m a t r i x 
f a b r i c . 

C h a l c o p y r i t e o c c u r s c l o s e l y a s s o c i a t e d w i t h the ma g n e t i t e as 
i r r e g u l a r , i n t e r s t i t i a l p o c k e t s , 0.01 - 0.2mm i n s i z e , l o c a l l y 
expanding t o patches of 1mm or so, which a c t as m a t r i x t o i n c l u d e d 
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m a g n e t i t e g r a i n s . T i n y c h a l c o p y r i t e specks are a l s o seen i n the 
s i l i c a t e m a t r i x , p e r i p h e r a l t o m a g n e t i t e , and as o c c a s i o n a l 
i n c l u s i o n s w i t h i n a c t u a l m a g n e t i t e g r a i n s . 
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E s t i m a t e d mode 

K - f e l d s p a r 
P l a g i o c l a s e 
P h l o g o p i t e 

C h l o r i t e 
A c t i n o l i t e 

3 
5 

10 
2 
6 

A p a t i t e 
M a g n e t i t e 

t r a c e 
70 
4 C h a l c o p y r i t e 

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

T h i s sample c o n s i s t s l a r g e l y of m a g n e t i t e , as a semi-massive 
aggregate of more or l e s s c l o s e - p a c k e d , i n d i v i d u a l , s u b h e d r a l 
g r a i n s , 10 - 200 microns i n s i z e . 

S i l i c a t e m i n e r a l s form an a c c e s s o r y phase of i n t e r s t i t i a l p o c k e t s 
and n e t w o r k s , a l t e r n a t i n g w i t h areas of e s s e n t i a l l y m o n o m i n e r a l i c , 
compact m a g n e t i t e . 

The s i l i c a t e s c o n s i s t of f i n e - g r a i n e d f e l d s p a r s , i n t e r g r o w n w i t h 
abundant m a f i c s - p r i n c i p a l l y p h l o g o p i t e ( p a r t i a l l y c h l o r i t i z e d ) and 
f i n e - g r a i n e d , a c i c u l a r , p r i s m a t i c a c t i n o l i t e . 

C h a l c o p y r i t e i s the o n l y s u l f i d e . I t o c c u r s s p o r a d i c a l l y t h r o u g h o u t 
the m a g n e t i t e as t i n y , i n t e r s t i t i a l s p e c k s , 10 - 100 microns i n 
s i z e , but i s c h i e f l y c o n c e n t r a t e d as a number of i r r e g u l a r ' p o o l s ' 
or e l o n g a t e , g a s h - l i k e s e g r e g a t i o n s . Some of t h e s e grade from t he 
i n t e r s t i t i a l form, and are packed w i t h m a g n e t i t e g r a i n s ; o t h e r s a r e 
more or l e s s c l e a r of i n c l u s i o n s , and are s e m i - g r a d a t i o n a l l y bounded 
by m a g n e t i t e a g g r e g a t e s ; s t i l l o t h e r s are developed w i t h i n 
s i l i c a t e - r i c h e n c l a v e s i n the m a g n e t i t e . 

The c h a l c o p y r i t e shows t r a c e s of c h a l c o c i t e development, i n 
h a i r - l i n e f r a c t u r e s and as rims around s i l i c a t e or magn e t i t e 
i n c l u s i o n s . 



SAMPLE #6: 88-9 128' Slide 89-031X 

E s t i m a t e d mode 

K - f e l d s p a r 
C h l o r i t e 

44 
17 
1 
1 

20 
4 

A p a t i t e 
E p i d o t e 

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

P y r i t e t r a c e 
t r a c e 
t r a c e 

Carbonate 6 
3 
4 

P r e h n i t e ( ? ) 
Z e o l i t e 

T h i s r o c k i s composed e s s e n t i a l l y of a f i n e - g r a i n e d aggregate of 
bro w n i s h , t u r b i d K - f e l d s p a r , as a n h e d r a l g r a i n s , 0.05 - 0.3mm i n 
s i z e . O c c a s i o n a , s l i g h t l y c o a r s e , s u b h e d r a l / p r i s m a t i c g r a i n s t o 
0.5mm o c c u r , and the ro c k has a t e x t u r e s i m i l a r t o an a p l i t e . I t 
c o u l d be a m i c r o - s y e n i t e dyke. 

C h l o r i t e i s a major a c c e s s o r y , o c c u r r i n g t h r o u g h o u t as a network of 
s m a l l , s e m i - c o n n e c t e d , f e l t e d - t e x t u r e d p o c k e t s . D i s s e m i n a t e d t i n y , 
i n d i v i d u a l euhedra of a p a t i t e a r e a prominent t r a c e t o minor 
c o n s t i t u e n t . 

The r o c k i s c u t by a v e i n l e t , 3 - 8mm t h i c k , composed of s p a r r y 
c a r b o n a t e ( p r o b a b l y d o l o m i t e ) and p o c k e t s of b l o c k y t o 
f i b r o u s / r a d i a t e z e o l i t e . These m i n e r a l s form a m a t r i x t o c l u s t e r s 
and i n d i v i d u a l p r i s m a t i c g r a i n s of a m i n e r a l t e n t a t i v e l y i d e n t i f i e d 
as p r e h n i t e . T h i s i s p r o b a b l y the same component d e s i g n a t e d as 
M i n e r a l X o r ' p o s s i b l e a l u n i t e 1 i n p r e v i o u s samples. I t does 
s t r o n g l y resemble a l u n i t e , but g i v e s a b i a x i a l i n t e r f e r e n c e f i g u r e , 
and i s more l i k e l y p r e h n i t e . 

The r o c k i s s t r o n g l y m i n e r a l i z e d w i t h c h a l c o p y r i t e , as c l u s t e r s of 
s m a l l g r a i n s , 20 - 200 microns i n s i z e , c o a l e s c i n g t o i r r e g u l a r 
network permeations and massive patches s e v e r a l mm i n s i z e . 

A c c e s s o r y m a g n e t i t e o c c u r s , but i n much lower r e l a t i v e p r o p o r t i o n 
than i n p r e v i o u s samples of the s u i t e . I t forms s m a l l g r a i n s (20 -
100 m i c rons i n s i z e ) i n c l u d e d w i t h i n c h a l c o p y r i t e a t the p e r i p h e r i e s 
of major s e g r e g a t i o n s . I t a l s o o c c u r s , i n c o a r s e r form, as 
randomly d i s s e m i n a t e d clumps i n the s i l i c a t e h o s t . In the l a t t e r 
c o n t e x t i t i s o f t e n i n t i m a t e l y i n t e r g r o w n w i t h c h a l c o p y r i t e , on the 
s c a l e 10 - 100 m i c r o n s , ( i n c l u d i n g t i n y c h a l c o p y r i t e specks w i t h i n 
m a g n e t i t e ) . 

The i m p r e s s i o n i s t h a t c h a l c o p y r i t e and m a g n e t i t e are 
p a r a g e n e t i c a l l y contemporaneous. 
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C h a l c o p y r i t e (and m a g n e t i t e ) i s seeti as s c a t t e r e d g r a i n s w i t h i n t he 
c a r b o n a t e - z e o l i t e v e i n l e t , but i s much more abundant i n the a d j a c e n t 
h o s t r o c k . In p a r t s of the r o c k the s u l f i d e - o x i d e assemblage forms 
h a i r l i n e v e i n l e t s , w i t h a s s o c i a t e d c r y p t o c r y s t a l l i n e e p i d o t e . These 
sometimes appear t o c r o s s - c u t ( i . e . p o s t date) s i m i l a r t h r e a d s of 
c a r b o n a t e - p r e h n i t e . 

Rare specks of n a t i v e g o l d a r e seen, as d i s c r e t e , b l e b - l i k e , equant 
i n c l u s i o n s , 5 - 2 5 microns i n s i z e , w i t h i n c h a l c o p y r i t e . T races of 
p y r i t e o c c u r i n s i m i l a r mode. 

Traces of secondary Cu m i n e r a l s ( c h a l c o c i t e , c o v e l l i t e , and 
d i g e n i t e ) form o c c a s i o n a l t h r e a d s or rims i n t h e c h a l c o p y r i t e . 


