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D.C. H a r r i s , S.B. B a l l a n t y n e , R.V. Kirkham 

Introduction 

I n 1986, t h e G e o l o g i c a l Survey of Canada i n c o l l a b o r a t i o n 
w i t h companies w o r k i n g t h e S u l p h u r e t s a r e a and t h e B r i t i s h 
C o l umbia G e o l o g i c a l Survey Branch, commenced an i n t e r g r a t e d 
p r o j e c t i n t h e S u l p h u r e t s a r e a e m p h a s i z i n g o r e g e o l o g y , b r o a d -
s c a l e l i t h o g e o c h e m i s t r y , and s y s t e m a t i c m i n e r a l o g y . W i t h t h e 
e x p l o r a t i o n a c t i v i t i e s on t h e K e r r p r o p e r t y (now known as t h e 
K e r r S u l p h u r e t s ) , d e t a i l e d m i n e r a l o g i c a l and g e o c h e m i c a l s t u d i e s 
were f o c u s s e d on t h i s p r o p e r t y . 

Location and Past Exploration History 

The K e r r S u l p h u r e t s p r o p e r t y i s l o c a t e d i n NTS 104B/8 i n 
rugged t e r r a i n on t h e e a s t e r n s i d e o f t h e C o a s t M o u n t a i n s , about 
70 k i l o m e t r e s n o r t h o f Stewart i n n o r t h w e s t e r n B r i t i s h C o l u m b i a . 
A c c e s s t o t h e a r e a i s by h e l i c o p t e r from S t e w a r t o r w i t h s p e c i a l 
a r r a n g e m e n t s , from t h e T i d e Lake a i r s t r i p 50 k i l o m e t r e s n o r t h o f 
S t e w a r t o r by barge a l o n g Bowser Lake and t r a c t o r r o a d up t h e 
Bowser R i v e r v a l l e y and K n i p p l e G l a c i e r t o B r u c e j a c k Lake. The 
K e r r S u l p h u r e t s p r o p e r t y i s o n l y a c c e s s i b l e by h e l i c o p t e r . 

The p r o p e r t y was i n i t i a l l y owned by S u l p h u r e t s G o l d 
C o r p o r a t i o n who formed a j o i n t v e n t u r e w i t h Western C a n a d i a n 
M i n i n g h a v i n g a 70% i n t e r e s t . From 1983-1989 Western C a n a d i a n 
M i n i n g c a r r i e d o u t a g e o c h e m i c a l , g e o l o g i c a l , g e o p h y s i c a l , 
t r e n c h i n g program w i t h 9,748m of diamond d r i l l i n g . T h i s work 
o u t l i n e d a p o t e n t i a l p o r p h y r y c o p p e r - g o l d d e p o s i t w i t h a t l e a s t 
66 m i l l i o n t o n n e s a v e r a g i n g 0.8 p e r c e n t c opper and 0.33 gram p e r 
tonne g o l d . I n 1990, t h e p r o p e r t y was p u r c h a s e d by P l a c e r Dome 
who c o n t i n u e d a diamond d r i l l i n g program t h a t by t h e end o f 1991 
had o u t l i n e d a g e o l o g i c a l r e s e r v e s o f 126,000,000 t o n n e s w i t h an 
a v e r a g e grade o f 0.61% Cu, 0.27 g/t Au w i t h a c u t - o f f g r a d e o f 
0.3% Cu. 

The f i r s t p r o p e r t y sample p r o v i d e d t o us was from a t r e n c h 
t h a t a s s a y e d 5.7 o z / t g o l d . T h i s sample was p r o v i d e d by C h r i s 
G r a f f , S u l p h u r e t s G o l d Corp. and t h e g o l d o c c u r r e n c e was t h e 
i n i t i a l i n t e r e s t s i n t h e e x p l o r a t i o n program o f Western Canadian 
M i n i n g . The p o t e n t i a l f o r a p o r p h y r y copper zone o n l y became 
known when two o f t h e h o l e s from t h e 1987 program i n t e r s e c t e d 
e x t e n s i v e c opper m i n e r a l i z a t i o n . M i n e r a l o g i c a l s t u d i e s o f t h e 
t r e n c h sample r e v e a l e d v i s i b l e g o l d o f 820 f i n e n e s s i n q u a r t z -
c a r b o n a t e v e i n l e t s w i t h a s s o c i a t e d p y r i t e , s p h a l e r i t e , 
t e n n a n t i t e , minor c h a l c o p y r i t e and g a l e n a . 

D u r i n g t h e G e o l o g i c a l Survey of Canada's 1986 summer f i e l d 
program, Mr. E.R. K r u c h k o w s k i , C a t e a r R e s o u r c e s L t d . who was 
w o r k i n g a p r o p e r t y i n t h e S u l p h u r e t s camp, b r o u g h t t o o u r 
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a t t e n t i o n t h e p r e s e n c e o f a b o r n i t e o c c u r r e n c e down s l o p e and 
n o r t h o f t h e K e r r p r o p e r t y t h a t he had examined b r i e f l y i n t h e 
1960's d u r i n g a r e g i o n a l g e o c h e m i c a l program by Granduc Mines 
L t d . The b o r n i t e o c c u r r e n c e i s w i t h i n t h e Tedray c l a i m s t h a t i s 
now p a r t o f t h e K e r r S u l p h u r e t s p r o p e r t y . 

Present Studies 

As m entioned above, Western Canadian M i n i n g commenced a 
d r i l l program i n 1987 t h a t i n t e r s e c t e d e x t e n s i v e copper 
m i n e r a l i z a t i o n . D r i l l h o l e 87-8 was o f p a r t i c u l a r i n t e r e s t s 
b ecause a n a l y t i c a l r e s u l t s gave 1.1% Cu ov e r 86.7m w i t h no 
v i s i b l e c o p p e r - b e a r i n g m i n e r a l s . D e t a i l e d m i n e r a l o g i c a l s t u d i e s 
o f samples from t h i s d r i l l h o l e r e v e a l e d t h a t t h e major copper 
m i n e r a l was c h a l c o p y r i t e , but rimmed w i t h a b l u i s h s e c o n d a r y 
c o p p e r s u l f i d e c l o s e t o c h a l c o c i t e i n c o m p o s i t i o n and w i t h t r a c e 
amounts o f f i n e d e n d r i t i c n a t i v e copper and t e n n a n t i t e . The 
s e c o n d a r y c o p p e r s u l f i d e a l s o o c c u r r e d as c o a t i n g s on t h e 
a s s o c i a t e d p y r i t e t h a t masked i t s i d e n t i t y . Western Canadian 
M i n i n g ' s 1988 e x p l o r a t i o n program i n c l u d e d 22 d r i l l h o l e s 
t o t a l l i n g 3589 metres as w e l l as g e o l o g i c a l , g e o p h y s i c a l and 
g e o c h e m i c a l s u r v e y s . T h i s i n t e r g r a t e d program o u t l i n e d a l a r g e 
t o n nage, n e a r s u r f a c e , h i g h grade metamorphosed p o r p h y r y c o p p e r -
g o l d d e p o s i t from which d r i l l c o r e were c o l l e c t e d f o r s t u d y . I n 
1990, more d r i l l c o r e were c o l l e c t e d from t h e 1989 d r i l l program 
and t h e 199 0 h o l e s o f P l a c e r Dome. To d a t e , samples o f d r i l l c o r e 
and/or a s s a y r e j e c t s have been s t u d i e d from 24 d r i l l h o l e s ( T a b l e 
1) . F o r t h o s e d r i l l h o l e s from which a s s a y r e j e c t s were used, 
e v e r y t h i r d i n t e r v a l was s e l e c t e d and t h e s e samples were used f o r 
X - r a y d i f f r a c t o m e t e r a n a l y s e s o f t h e gangue m i n e r a l s and f o r 
e l e v e n h o l e s , whole r o c k g e o c h e m i c a l a n a l y s e s . A p o r t i o n o f each 
sample was s i e v e d t o -80+200 mesh and t h i s f r a c t i o n used f o r 
heavy l i q u i d s e p a r a t i o n s u s i n g methylene i o d i d e ( sp. g r . 3.3). 
The h e a v i e s o r s i n k f r a c t i o n s were f a s h i o n e d i n t o p o l i s h e d 
s e c t i o n s t o a s s i s t i n t h e i d e n t i t i e s o f t h e opaque m i n e r a l s by 
o r e m i c r o s c o p y and e l e c t r o n m i c r o p r o b e a n a l y s e s . 

Deposit Geology 

The K e r r S u l p h u r e t s p r o p e r t y was d e s i g n a t e d by Western 
C a n a d i a n M i n i n g as c o n s i s t i n g o f t h r e e zones, namely t h e "A", "B" 
and "C". The "B" zone i s t h e main c o p p e r - g o l d p o r p h y r y d e p o s i t 
w i t h a g o l d - s i l v e r - c o p p e r "A" zone l o c a t e d on t h e w e s t e r n margin 
and a g o l d - s i l v e r "C" zone on t h e e a s t e r n m a r g i n . I n 1990, t h e 
K e r r S u l p h u r e t s p r o p e r t y became t h e f o c u s o f a MASc. t h e s i s by D. 
J . B r i d g e o f t h e M i n e r a l D e p o s i t s R e s e a r c h U n i t , t h e U n i v e r s i t y 
o f B r i t i s h Columbia and a p r e l i m i n a r y r e p o r t was p u b l i s h e d by 
B r i d g e and Godwin (1991). T h i s r e p o r t was based on g e o l o g i c a l 
mapping a c r o s s t h e d e p o s i t and c o r e l o g g i n g o f d r i l l h o l e s d u r i n g 
A ugust t o September 1990 and t h e i n t e r p r e t a t i o n o f t h e d e p o s i t 
g e o l o g y g i v e n i n t h i s p u b l i c a t i o n i s open f o r deba t e . A more 
d e t a i l e d p r o p e r t y e x a m i n a t i o n has been underway by P l a c e r Dome 
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and f i n a l r e l e a s e o f t h e s e r e s u l t s as w e l l as t h e c o m p l e t e d 
t h e s i s by D.J. B r i d g e w i t h more l a b o r a t o r y o b s e r v a t i o n s and t h e 
i n f o r m a t i o n i n t h i s r e p o r t m a i n l y on t h e "B" zone s h o u l d g i v e a 
c l e a r e r u n d e r s t a n d i n g o f t h e d e p o s i t . 

The K e r r S u l p h u r e t s Cu - Au p o r p h y r y d e p o s i t i s h o s t e d i n an 
p o t a s s i c a l t e r e d p y r i t e - r i c h s e r i c i t e - c h l o r i t e s c h i s t . The 
a l t e r e d zone and t h e l o c a t i o n o f t h e d r i l l h o l e s examined i n t h i s 
s t u d y a r e shown i n F i g u r e 1. The i n t e n s e a l t e r a t i o n and 
d e f o r m a t i o n has o b s c u r e d a l l t h e o r i g i n a l l i t h o l o g i e s , a t l e a s t 
w i t h i n t h e "B" zone examined i n t h i s s t u d y . The zone d i p s approx. 
45 t o 50 d e g r e e s t o t h e west and i s p r o b a b l y f a u l t bounded b o t h 
on i t s h a n g i n g w a l l and f o o t w a l l as w e l l as many f a u l t s w i t h i n 
t h e zone. The p r e s e n t r o c k u n i t apppears t o be a l t e r e d v o l c a n i c 
t u f f s . Numerous u n a l t e r e d b a r r e n f e l d s p a r p o r p h y r y dykes o r s i l l s 
o c c u r t h r o u g h o u t t h e zone. The copper m i n e r a l i z a t i o n o c c u r w i t h i n 
t h e p y r i t e - r i c h c h l o r i t e - s e r i c i t e s c h i s t and w i t h i n h i g h e r g r a de 
s i l i c i f i e d i n t e r v a l s . 

Mineralogy 

The m i n e r a l s i d e n t i f i e d i n t h e d e p o s i t a r e l i s t e d i n T a b l e 
2. The main copper m i n e r a l i n t h e p y r i t e - r i c h c h l o r i t e - s e r i c i t e 
s c h i s t h o s t r o c k i s c h a l c o p y r i t e whereas w i t h i n s e v e r a l 
s i l i c i f i e d i n t e r v a l s , c h a l c o p y r i t e and t e n n a n t i t e , i n p l a c e s o f 
e q u a l q u a n t i t i e s , a r e t h e p r i n c i p a l copper m i n e r a l s . One 
d i s t i n c t i v e s i l i c i f i e d i n t e r v a l c o n t a i n s a u n i q u e m i n e r a l 
assemblage of b o r n i t e - t e n n a n t i t e - e n a r g i t e - c h a l c o c i t e - c o l u s i t e 
t h a t has been i d e n t i f i e d i n t e r m i t t e n t l y i n t h r e e l o c a t i o n s o v e r a 
l e n g t h o f 1100 metres as shown i n F i g u r e 1. Because o f i t s u n i q u e 
m i n e r a l assemblage, t h i s i n t e r v a l l a b e l l e d as t h e b o r n i t e 
i n t e r v a l s h o u l d s e r v e as a marker h o r i z o n w i t h i n t h e "B" zone. 
The a n a l y s e s o f t h e c o l u s i t e a r e g i v e n i n T a b l e 3. The p r e s e n c e 
o f t h e t e n n a n t i t e - r i c h i n t e r v a l s a r e r e a d i l y d i s t i n g u i s h e d by t h e 
h i g h e r a r s e n i c c o n t e n t s o f t h e samples. 

A n o t h e r o c c u r r e n c e o f b o r n i t e on t h e p r o p e r t y i s t h e B o r n i t e 
Showing w i t h i n t h e Tedray C l a i m ( F i g u r e 1 ) . A t t h i s l o c a l i t y , t h e 
h o s t r o c k i s an a l t e r e d i n t r u s i v e and b o r n i t e has o n l y been 
i d e n t i f i e d i n s u r f a c e samples. B o r n i t e o c c u r s c o n c e n t r a t e d a l o n g 
f r a c t u r e p l a n e s a s s o c i a t e d w i t h c h a l c o p y r i t e , t e t r a h e d r i t e , 
e l e c t r u m , m a g n e t i t e - h e m a t i t e and r a r e c l a u s t h a l i t e , m e r e n s k y i t e , 
c h a l c o c i t e , c o v e l l i t e and m a l a c h i t e . The gangue m i n e r a l s a r e 
a l b i t e , k f e l d s p a r , q u a r t z , t i t a n i t e , r u t i l e , c a l c i t e and 
c h l o r i t e . 

M i n o r supergene a l t e r a t i o n i s p r e v a l e n t t h r o u g h o u t t h e 
a l t e r e d o r e zone and appears t o be l o c a l i z e d w i t h i n t h e s e r i c i t i c 
s c h i s t , t h e f a u l t s and/or t h e h i g h l y f r a c t u r e d zones commonly 
r e f e r r e d t o as a " r u b b l e " zone i n t h e f i e l d . No a l t e r a t i o n i s 
p r e s e n t i n t h e more s i l i c i f i e d b o r n i t e i n t e r v a l o r t h e 
c h a l c o p y r i t e - t e n n a n t i t e i n t e r v a l s . The supergene a l t e r a t i o n i s 
r e p r e s e n t e d by t h e c h a l c o p y r i t e b e i n g a l t e r e d t o a b l u i s h Cu-S, 
n o r m a l l y as r i m s no more t h a n 2 0 m i c r o m e t r e s and r a r e c o v e l l i t e . 
Because o f i t s t h i n r i m s , i t i s d i f f i c u l t t o c o r r e c t l y i d e n t i f y 
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t h e Cu-S, b u t e l e c t r o n m i c r o p r o b e a n a l y s i s i n d i c a t e s t h a t t h e 
c o m p o s i t i o n i s c l o s e r t o d i g e n i t e C u 1 8 S t h a n c h a l c o c i t e Cu 2S t o 
w h i c h i t i s f r e q u e n t l y named. Limonit'e and m a l a c h i t e a r e commonly 
fo u n d i n t h e a l t e r e d zones w i t h r a r e n a t i v e copper. C l a y m i n e r a l s 
have n o t been i d e n t i f i e d . A n h y d r i t e w i t h l e s s e r s e c o n d a r y gypsum 
has been i d e n t i f i e d as a major c o n s t i t u e n t i n t h e l o w e r p o r t i o n 
o f d r i l l h o l e s K89-4 and K89-19 a t l i n e 10550N. The a n h y d r i t e i s 
o f hypogene o r g i n , b u t f u r t h e r s t u d i e s would be r e q u i r e d t o 
d e t e r m i n e i t s d i s t r i b u t i o n w i t h i n t h e d e p o s i t . T h i s a n h y d r i t e -
r i c h r o c k o c c u r s w i t h i n t h e B-zone where e x t e n s i v e r e g i o n s o f a 
" r u b b l e " zone e x i s t s from which c o r e r e c o v e r i e s were v e r y p o o r . 
T h i s r u b b l e zone p r o b a b l y r e p r e s e n t s p r e v i o u s a n h y d r i t e - r i c h h o s t 
r o c k t h a t have been l e a c h e d . Two r a r e aluminium phosphate s u l f a t e 
m i n e r a l s , namely k r i b e r g i t e and s a s a i t e o c c u r as w h i t e , c h a l k ­
l i k e powders on d r i l l c o r e . K r i b e r g i t e was i d e n t i f i e d from d r i l l 
h o l e 89-6, 159.2m and s a s a i t e from d r i l l h o l e 89-7, 70.5m. B o t h 
m i n e r a l s a r e n e a r l y i d e n t i c a l i n appearance and t h e i r i d e n t i t y 
was d e t e r m i n e d by X-ray d i f f r a c t i o n . 
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T a b l e 1 . D r i l l H o l e s S t u d i e d i n t h e K e r r S u l p h u r e t s Property-

R e j e c t s G e o c h e m i c a l 

B 

D r i l l H o l e 
K88-04 
K88-05 

K88-12 

K87-08 
K88-01 
K88-02 
K88-11 
K88-18 
K88-14 
K89-02 
K89-04 
K89-06 
K89-19 
T89-08 
T89-11 
T89-12 
T89-13 
KS90 
KS98 
KS99 
KS111 
KS112* 
KS114 

Core 
x 
x 

x 

x 
x 

x 
x 
X 

X 

X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 

X 

X 

X 
X 
X 
X 

X 
X 
X 

B o r n i t e T88-02 x x 

K = S u l p h u r e t s G o l d C l a i m s 
T = Tedray C l a i m s 
KS = H o l e s d r i l l e d by P l a c e r Dome 
* = Tedray C l a i m s 



T a b l e 2. M i n e r a l o g y o f t h e K e r r S u l p h u r e t s D e p o s i t 

M a j o r 

"B" Zone 

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

'A" Zone 

P y r i t e 

Zone 

P y r r h o t i t e 
P y r i t e 

Bornite Zone 

C h a l c o p y r i t e 
B o r n i t e 
H e m a t i t e 

Q u a r t z 
S e r i c i t e 
C h l o r i t e 

»B" Zone 

Ore M i n e r a l s 

M i n o r 

B o r n i t e 
E n a r g i t e 

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

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

M a g n e t i t e 

T r a c e 

C h a l c o c i t e 
S p h a l e r i t e 
G alena 
M o l y b d e n i t e 
T e t r a h e d r i t e 
A r s e n o p y r i t e 

G o l d 
S p h a l e r i t e 
T e n n a n t i t e 

A r s e n o p y r i t e 
G o l d 

Gangue M i n e r a l s 

R u t i l e C a l c i t e 
A l b i t e + B a r i t e 
K f e l d s p a r + A p a t i t e 
T i t a n i t e * T a l c 
A n h y d r i t e 

Secondary M i n e r a l s 

Cu-S 
M a l a c h i t e 
L i m o n i t e 

C o v e l l i t e 
N a t i v e Copper 

Rare 

C o l u s i t e 
G o l d 

T e t r a h e d r i t e 
P y r a r g y r i t e 
H e s s i t e 
A l t a i t e 
M e r c u r i a n s i l v e r 
E l e c t r u m 
G a l e n a 

M o l y b d e n i t e 

M e r e n s k y i t e 
C l a u s t h a l i t e 

K r i b e r g i t e 
S a s a i t e 

* Occur i n t h e B o r n i t e Showing, Tedray C l a i m . 
+ Occur i n t h e a n d e s i t i c dykes, t h e B o r n i t e Showing and u n a l t e r e d r o c k s . 
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Coiusite (Cu.Fe^V^As.Ge)^ 

Weight Percent 

DDH Metres Cu Fe V Ge As 
K88-18 118.87 49.8 2.4 3.1 1.3 11.9 
KS-98 355,7 50.2 1.9 3.1 1.4 10.5 
KS-90 87.5 51.4 0.3 3.2 3.7 9.7 

88.5 50.5 1.2 3.0 2.5 11.3 
89.8 50.4 1.9 3.1 2.7 10.8 
91.4 50.1 0.4 3.3 2.7 11.4 
91.5 50.0 1.0 3.3 2.9 11.0 
ave. 50.5 1.0 3.2 2.9 10.8 

KS-112 42.7-45.7 49.0 1.6 3.3 1.1 12.3 
T89-8 97.0-100.0 49.8 1.4 3.1 1.1 12.6 

Atomic Proportions Based on 66 Atoms 

s Cu Fe V Ge As S 
32.8 24.78 1.36 1.92 0.57 5.02 32.35 
31.8 25.60 1.10 1.97 0.62 4.54 32.15 
31.9 26.01 0.17 2.02 1.64 4.16 32.00 
32.2 25.40 0.69 1.88 1.10 4.82 32.11 
32.5 25.13 1.08 1.93 1.18 4.57 32.12 
31.8 25.49 0.23 2.09 1.20 4.92 32.07 
32.7 25.01 0.57 2.06 1.27 4.67 32.42 
32.2 25.40 0.55 2.00 1.28 4.63 32.14 
32.7 24.66 0.92 2.07 0.48 5.25 32.62 
32.9 24.88 0.80 1.93 0.48 5.34 32.58 



KERR SULPHURETS HOLE K88-18 
x - Major, m - Minor, t.- Trace, i - Inclusion, a - Alteration 

KERR/GSC # DEPTH Qtz Chi Mica Garb Piag Rut Lim Py Cpy Sph Ten Enar Bor Che 
3144/887231 3.05-6.0 X X t X m 
3147/887232 12.0-15.0 X m X t t rn 
3150/887233 21.0-24.0 X m X rn t m t 
3153/887234 29.6-32.6 X m X rn t t t m-a 
3156/887235 38.8-40.8 X m m t t m m-a 
3159/887236 45.4-48.0 X m m t t X X i i 
3162/887237 54.0-57.0 X X t X X 

3165/887238 63.0-66.0 X t t t t X m i i i 
3168/887239 70.0-72.0 X t X X m i i 
3170/ - 74.0-75.85 X m-a t 
3171/887240 75.85-77.7 X X t m m t t 
3174/887241 83.7-85.7 X X t m t-a 
3177/887242 89.28-91.9 X X m t-a 
3180/887243 98.0-101.0 m IT) X t t-a 
3183/887244 106.0-109.0 m m m t m m-a t 
3186/887245 114.9-117.6 X m m t t m m-a 
3187/ - 117.6-120.0 X X t X X m m x t 
3189/887246 122.0-124.0 X m X X t 
3192/887247 128.0-130.0 X m t t X X X m t 
3195/887248 134.0-136.0 X m X X X i i 
3198/887249 140.0-142.0 X m t X X 

3202/887250 146.27-147.27 X m m m X 

3205/887251 150.0-152.0 X m t t X X X t i 
3208/887252 156.0-158.0 X rn t X m 
3210/ - 160.0-162.0 X X X X 

3211/887253 162.0-164.0 X m t t m m 
3214/887254 168.0-169.9 X m t t m 
3217/887255 173.35-176.0 X m m m X t 
3220/887256 180.9-183.9 X m t t X m i 
3223/887257 188.7-191.8 X m m t m m 
3226/887258 194.25-196.45 X m m t X X X 

3229/887259 199.06-200.5 X X t t t t 
3232/887260 204.5-206.5 X m m t t X m 
3235/887261 210.5-213.5 X X X t t 
3238/887262 218.65-221.0 X m t X t t 
3241/887263 227.0-229.1 X m m m m t 
3244/887264 235.0-238.0 X X X t i i 
3247/887265 244.0-247.0 X X t X t 
3250/887266 253.0-255.42 X X t X t V 
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vole 

Legend: Qtz-Quartz; Chl-Chlorite; Carb-Carbonate; Plag-Plagioclase; Rut-Rutile; Lim-Limonite; Py-Pyrite; Cpy-Chalcopyrite; 
Sph-Sphalerite; Ten-Tennantite; Enar-Enargite; Bor-Bornite; Chc-Chalcocite; Gal-Galena; Moly-Molybdenite; Col-Colusite. 
pmvl = potential mineralized volcanics; rbvl = rubble volcanics; vole = unmineralized volcanics. 
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