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COMINCO LTD. 

EXPLORATION ' WESTERN DISTRICT 

JEAN PROPERTY 
N.B.C. SYNDICATE 

TERMINATION REPORT, 1975 
N.T.S. 93N 

INTRODUCTION 

The J e a n P r o p e r t y i s a p o r p h y r y copper-nolybdenum p r o s p e c t l o c a t e d i n t h e 
Omineca M i n i n g D i v i s i o n about 120 a i r m i l e s n o r t h w e s t e r l y o f P r i n c e George, 
B.C. The p r o p e r t y i s owned j o i n t l y by a group o f p r o s p e c t o r s and s e n i o r 
m i n i n g companies under the terms o f t h e N.B.C. S y n d i c a t e agreement. 

SUMMARY 

T h i s i s a r e p o r t o f the program o f g e o p h y s i c a l s u r v e y i n g and diamond d r i l ­
l i n g c o n d u c t e d i n 1975 under t h e d i r e c t i o n o f Cominco L t d . and f i n a n c e d 
j o i n t l y by Cominco L t d . , Granby M i n i n g C o r p o r a t i o n , D u v a l I n t e r n a t i o n a l 
C o r p o r a t i o n and S t a n d a r d O i l Company o f B r i t i s h C o l u m b i a . S c a n t r e f e r e n c e 
i s made i n t h i s r e p o r t t o the h i s t o r y o f t h e p r o p e r t y and the p r e v i o u s 
work. Readers u n f a m i l i a r w i t h t h e h i s t o r y and p r e v i o u s work w i l l f i n d 
t h e s e d i s c u s s e d i n r e p o r t s by B r u a s e t , 1973 and 1974. 

A) The 1975 e x p l o r a t i o n work i s c o n c e r n e d w i t h the s o u t h w e s t e r n p a r t o f 
the p r o p e r t y where two copper-molybdenum d e p o s i t s (A and B Zones) t o t ­
a l l i n g 30 m i l l i o n t o n s g r a d i n g 0.41% copper e q u i v a l e n t had been i n d i ­
c a t e d i n a p e r c u s s i o n d r i l l i n g program i n 1974. 

B) The 1975 program had two main p u r p o s e s : -

1) To y i e l d a p r e l i m i n a r y assessment o f t h e s o u t h e r n and w e s t e r n e x t e n ­
s i o n s o f t h e A and B Zones and t o e v a l u a t e the r e m a i n i n g s o u t h w e s t 
c o r n e r o f t h e p r o p e r t y by I.P., ground m a g n e t i c s and g e o l o g i c a l map­
ping.. L i m i t e d f o l l o w up work by diamond d r i l l i n g was i n c l u d e d . 

2) The program sought t o v e r i f y copper-molybdenum grades w i t h i n the 
two m i n e r a l i z e d zones and between them. T h i s work was s u c c e s s f u l 
i n c o n f i r m i n g t h e t e n o r and t h i b k n e s s o f m i n e r a l i z a t i o n as w e l l as 
p r o v i d i n g some i n s i g h t i n t o t h e p o s s i b l e c o n t r o l s o f t h e m i n e r a l i ­
z a t i o n . 

C) I t a p p e a r s t h a t t h e c o n t a c t f a u l t was an a l l i m p o r t a n t s t r u c t u r e i n g u i d ­
i n g a s c e n d i n g h y d r o t h e r m a l s o l u t i o n s . D e p o s i t i o n o c c u r r e d i n a s t r u c ­
t u r a l e n v i r o n m e n t a l o n g s i d e t h e f a u l t w i t h b o t h v o l c a n i c s and i n t r u s i v e s 
a c t i n g as h o s t s . Z o n a t i o n may have been t e m p e r a t u r e dependent. G u s t a f s o n 
e t a l (1975) s u g g e s t p o s s i b l e p r o c e s s e s o f m i n e r a l c o n c e n t r a t i o n apx>lic-
a b l e t o the J e a n . 

D) F o r the n e x t program I.P . , ground m a g n e t i c s , g e o l o g i c a l mapping and p r o s ­
p e c t i n g i s recommended. T h i s i n c l u d e s e x t e n d i n g t h e I.P. c o v e r a g e t o 

' - t h e n o r t h o f t h e A and B Zones.~"The p r o p o s e d p r o s p e c t i n g w o u l d c o v e r 
t h e p r o j e c t i o n s of" t h e f a v o u r a b l e f a u l t i n t o t h e e a s t e r n p a r t o f t h e 
JEAN c l a i m s . A d d i t i o n a l c l a i m s s h o u l d be l o c a t e d t o p r o t e c t t h e f a v ­
o u r a b l e p o s s i b l e e x t e n s i o n . 

F e b r u a r y 11, 1976 



SUMMARY (Cont.) 

E) I t a p p e a r s t h a t much improved r o a d a c c e s s t o the J e a n P r o p e r t y from the 
s o u t h c o u l d be p r o v i d e d by l o g g i n g i n t e r e s t s as e a r l y as t h r e e t o f o u r 
y e a r s hence. A c c o r d i n g l y , c o n t i n u e d s m a l l s c a l e t e s t i n g i n a r e a s o f po­
t e n t i a l s h o u l d be c a r r i e d o u t where w a r r a n t e d so t h a t d r i l l t a r g e t s may 
be d e f i n e d by t h e time the new r o a d i s a v a i l a b l e . The due d a t e s on c e r ­
t a i n c l a i m s do n o t p e r m i t deferment o f a l l work u n t i l the p r o j e c t e d 
a v a i l a b i l i t y o f the r o a d from t h e s o u t h . * 

OWNERSHIP AND AGREEMENT 

a) Through an Agreement (Ag/346) d a t e d F e b r u a r y 15, 1968, t h e N.B.C. Syn­ 
d i c a t e c o m p r i s e d o f Cominco, Conwest E x p l o r a t i o n Co. L t d . , Granby M i n ­
i n g C o r p o r a t i o n , D u v a l I n t e r n a t i o n a l Corp. and M e s s r s . W. Bacon and J . 
C r o w h u r s t , c a r r i e d o u t e x p l o r a t i o n a c t i v i t y i n v a r i o u s p a r t s o f B.C. 
d u r i n g t h e p e r i o d 1968-1970. 

i . 

b) As per agreement t e r m s , a Manager c o u l d d e s i g n a t e any p a r t i c u l a r p r o p ­
e r t y as a " s p e c i f i c p r o j e c t " when a t l e a s t $10,000 had been s p e n t on i t . 
Each o f the f o u r companies was e n t i t l e d t o m a i n t a i n a.20% e q u i t y i n the 
p r o p e r t y by c o n t r i b u t i n g e q u a l l y t o subsequent e x p e n d i t u r e s , o r w i t h d r a w 
t o t a l l y a t any t i m e and a c c e p t a l e s s e r e q u i t y based on i t s p r o r a t a 
c o n t r i b u t i o n s t o t o t a l e x p e n d i t u r e s on t h e p r o p e r t y . 

c) The Jean Group became a " s p e c i f i c p r o j e c t " i n 1970, and each company con­
t r i b u t e d e q u a l l y t o e x p e n d i t u r e s t h a t y e a r . Conwest w i t h d r e w t o t a l l y 
from f u r t h e r e x p e n d i t u r e c o n t r i b u t i o n s on the Jean i n e a r l y 1971, and 
D u v a l a s s i g n e d 1/2 o f i t s i n t e r e s t t o S t a n d a r d O i l o f B r i t i s h C o l u m b i a 

i n 1972. 

d) Cominco became Manager o f the J e a n Group " s p e c i f i c p r o j e c t " i n 1972. 

e) Company f o r m a t i o n i s p r e s e n t l y underway. 
f) The v e n d o r i n t e r e s t t o be d i s t r i b u t e d t o t h e v a r i o u s p a r t n e r s on new 

company f o r m a t i o n , by mutual agreement, w i l l be b a s e d on e x p e n d i t u r e s t o 
Dec. 31, 1974. The f i r s t 750,000 s h a r e s i n a new company (the p r o p o s e d 
c a p i t a l i z a t i o n i s 5,000,000 s h a r e s ) would be d i s t r i b u t e d as f o l l o w s 

M e s s r s . Bacon and C r o w h u r s t ( r e p r e s e n t i n g t h e p r o s p e c t o r s ) 
Cominco L t d . 
S t a n d a r d O i l o f B.C. 
Granby M i n i n g C o r p o r a t i o n 
Conwest E x p l o r a t i o n 
D u v a l 

100% 

g) The r e m a i n i n g s h a r e s would be r e s e r v e d f o r f i n a n c i n g f u r t h e r d e v e l o p ­
ment. The new company agreement i s i n d r a f t form and s h o u l d be com­
p l e t e d i n 1976. 

20.000% 
22.094% 
11.047% 
22.094% 
13.716% 
11.047% 

LOCATION AND ACCESS 

A l o c a t i o n a l i n s e r t i n i n c l u d e d w i t h p l a t e JP 75-1. The p r o p e r t y c o v e r s a 
b r o a d e a s t - w e s t t r e n d i n g v a l l e y l o c a t e d about 2 m i l e s s o u t h o f Mt. A l e x a n d e r 
i n t h e N a t i o n Lakes a r e a , Omineca M i n i n g D i v i s i o n . The summit o f Mt. A l e x ­
ander i s l o c a t e d 120 a i r m i l e s n o r t h w e s t e r l y o f P r i n c e George. A c c e s s i n 

t 



4. LOCATION AND ACCESS (Cont.) 

1975 was by a combined r a f t and r o a d r o u t e e s t a b l i s h e d from the e a s t end o f 
C h u c h i Lake i n 1974. The c o s t o f e s t a b l i s h i n g t h i s r o u t e was h i g h and the 
c o s t o f moving equipment and m a t e r i a l a l o n g i t i s a l s o c o s t l y . However, t h e 
r o u t e was t h e o n l y f e a s i b l e way o f g e t t i n g heavy equipment t o the J o a n . The 
r a f t b u i l t by t h e S y n d i c a t e i n 1974, and t h e key t o the s u r f a c e r o u t e , has 
been t u r n e d o v e r t o B.C. F o r e s t S e r v i c e o f F o r t S t . James. T h i s was done i n 
view o f t h e f a c t t h a t the r a f t w ould n o t be needed by the S y n d i c a t e i n 1976 
and a f t e r t h a t , c o u l d n o t be e x p e c t e d t o p o s s e s s adequate buoyancy f o r f u r ­
t h e r use. The F o r e s t r y has agreen i n w r i t i n g , t o t a k e o v e r l u l l r e s p o n s i ­
b i l i t y f o r t h e r a f t , i n c l u d i n g i t s e v e n t u a l d i s p o s a l . T h i s lias f r e e d t h e 
S y n d i c a t e from t h e e v e n t u a l d i s p o s a l o f t h e r a f t . The S y n d i c a t e however, 
r e t a i n s t h e r i g h t t o use t h e r a f t a t t h e d i s c r e t i o n o f t h e F o r e s t r y . Such 
a d i s p o s i t i o n o f t h e r a f t was approved by the S y n d i c a t e i n the f a l l o f 1975. 

I t i s u n d e r s t o o d t h a t A p o l l o F o r e s t P r o d u c t s o f F o r t S t . James i s i n t e r e s t e d 
i n t h e t i m b e r r i g h t s i n t h e a r e a between Kuzkwa R i v e r , w h i c h i s t h e p r e s e n t 
end o f t h e T e z z e r o n Lake r o a d , and t h e J e a n . Kuzkwa R i v e r d r a i n s T e z z e r o n 
Lake t o t h e n o r t h . They a r e known t o have made a e r i a l r e c o n n a i s s a n c e d u r i n g 
the s p r i n g o f 1975 ( P l a t e J P 7 5 - 1 ) . P o r t i o n s o f the f i r s t f o u r m i l e s a l o n g 
t h e r o u t e from K l o c h Lake t o t h e J e a n i s swampy and b e s t c r o s s e d by w i n t e r 
r o a d s . The r e s t o f t h e r o u t e t o t h e Jean i s not e x p e c t e d t o p r e s e n t any 
^ s e r i o u s r o a d b u i l d i n g p r o b l e m s . Because t h i s r o u t e would n o t i n v o l v e t h e 
d i f f i c u l t i e s o f r a f t t r a n s p o r t a t i o n , i t i s seen as the most p r o m i s s i n g a c c e s s 
f o r f u t u r e programs. 

5. HISTORY 

, The sequence o f e v e n t s t h a t l e a d t h e N.B.C. S y n d i c a t e t o a c q u i r e ground i n 
the a r e a , and t h e e x p l o r a t i o n work that: f o l l o w e d , i s c o v e r e d i n t h e 197 3 
and 1974 T e r m i n a t i o n R e p o r t s . The S y n d i c a t e has worked the a r e a c o n t i n u o u s ­
l y a t v a r i o u s l e v e l s s i n c e t h e f i r s t r e c o n n a i s s a n c e s u r v e y i n 1968, a t w h i c h 
t i m e , C . J . Stephen, p r o s p e c t o r , w o r k i n g on b e h a l f o f t h e S y n d i c a t e , o b t a i n e d 
anomalous s i l t samples w h i l e s e a r c h i n g f o r an o l d t u n g s t e n p r o s p e c t 
{ P l a t e J P - 7 5 - 2 ) . U n t i l 1972, when Cominco L t d . assumed f i e l d management o f 
the development, the e x p l o r a t i o n work was c a r r i e d out by Bacon and C r o w h u r s t 
L t d . on a management f e e b a s i s . Many y e a r s o f p e r s i s t e n t e f f o r t westward 
a l o n g t h e s o u t h e r n c o n t a c t o f t h e J e a n s t o c k , f r e q u e n t l y f r u s t r a t e d by d i s ­
c o u r a g i n g r e s u l t s , c u l m i n a t e d i n 1974 w i t h t h e d i s c o v e r y o f 30 m i l l i o n t ons 
o f copper-molybdenum m i n e r a l i z a t i o n g r a d i n g 0.41% copper e q u i v a l e n t s . 

6. SUMMARY OF 1975 DEVELOPMENT 

Road Improvements 20 m i l e s 
I.P. and ground m a g n e t i c s 11 m i l e s 
Diamond D r i l l i n g 2499 f e e t 

7. REGIONAL GEOLOGY 

The J e a n p r o p e r t y l i e s i n t h e Omineca M o u n t a i n s w i t h i n a c o m p o s i t e o u t l i e r 
o f t h e Hogem B a t h o l i t h . The b a t h o l i t h i c r o c k s l i e w i t h i n the r e g i o n a l t e c ­
t o n i c f e a t u r e c a l l e d t h e Q u e s n e l Trough ( C a m p b e l l , 1970). T h i s s t r u c t u r e 
i s b e l i e v e d t o be a graben u n d e r l a i n l a r g e l y by M e s o z o i c v o l c a n i c and c l a s ­
t i c s e d i m e n t a r y r o c k s , much o f w h i c h i s Upper T r i a s s i c . The t r o u g h i s 
bounded by r e g i o n a l f a u l t s . The p r o d u c t i v e a r e a s i n t h e t r o u g h a p p ear t o 
be t h o s e i n w h i c h g r a n i t i c , a l k a l i n e o r i n t e r m e d i a t e s t o c k s and b a t h o l i t h s 
o f zoned c h a r a c t e r i n t r u d e t h e Upper T r i a s s i c i s l a n d a r c v o l c a n i c s o f t h e 
T a k l a and N i c o l a Groups o f n o r t h - c e n t r a l and s o u t h - c e n t r a l B.C., r e s p e c t i v e ­
l y . . I n some i m p o r t a n t i n s t a n c e s , i t has been i m p o s s i b l e t o d i s t i n g u i s h any 
age d i f f e r e n c e between t h e i n t r u d e d v o l c a n i c s and t h e i n t r u s i v e r o c k s w h i c h 
l e a d s one t o b e l i e v e t h a t t h e two a r e c o e v e l . 

In 1975, J a c k G a r n e t t o f t h e B.C. Department o f M i n e s , o b t a i n e d K-Ar d a t e s 
o f 131 - 4 m.y. and 136 t 4 m.y., r e s p e c t i v e l y on a h o r n b l e n d e - b i o t i t e p a i r 
o f a f r e s h u n m i n e r a l i z e d g r a n o d i o r i t e speciman from t h e J e a n s t o c k . T h i s i s 

i 



7. REGIONAL GEOLOGY (Cont.) 

an e a r l y Lower C r e t a c e o u s age. F o r c o m p a r a t i v e p u r p o s e s , the "ore ages" a t 
Endako range from 136 t o 146 m.y. The age o f t h e T o p l e y i n t r u s i v e , t h e h o s t 
r o c k of Endako, i s 143 t o 196 m.y. A t B renda, i n t r u s i v e and "ore ages" a r e 
t h e same a t 146 t o 155 m.y. No " o r e age" i s p r e s e n t l y a v a i l a b l e f o r t h e 
J e a n . K-Ar d a t e s from the Hogem B a t h o l i t h i n d i c a t e an e a r l y J u r a s s i c emplace­
ment ( G a r n e t t , 1974). Dates a r e 181 and 189 m.y. . Lower J u r a s s i c s y e n i t e was 
emplaced about 170 t o 177 m.y. ago. A d a t e on g r a n o d i o r i t e from t h e Kwanika 
Creek a r e a , 35 m i l e s n o r t h west o f t h e J e a n , i s 121 m.u. A K-Ar d a t e i n d i ­
c a t e s t h e l e n g t h o f t i m e s i n c e i n t r u s i v e c o o l e d t o 200° C. Subsequent t h e r ­
mal e v e n t s may r e s e t t h e c l o c k . 

8. TREATMENT OF DATA 

G r a p h i c p r e s e n t a t i o n o f d a t a i n t h i s r e p o r t i n c l u d e s a diamond d r i l l i n g - g e o ­
p h y s i c s c o m p i l a t i o n map a t a s c a l e o f 1"=400'. A summary o f p e r t i n e n t i n ­
f o r m a t i o n a t a s c a l e o f 1"=1600 1 i s p r e s e n t e d f o r t h e e n t i r e p r o p e r t y . The 
p u r p o s e o f t h i s map i s t o show a r e a s t h a t s h o u l d r e c e i v e f u r t h e r a t t e n t i o n 
p r i o r t o any d e c i s i o n b e i n g made on ground abandonment. D r i l l i n g r e s u l t s 
a r e summarized i n t a b u l a r form and a g e n e r a l diamond d r i l l r e v i e w c o n t a i n i n g 

tsuch i n f o r m a t i o n as c o o r d i n a t e s and h o l e a t t i t u d e s i s i n c l u d e d , as w e l l as a 
summary o f a s s a y i n f o r m a t i o n . A map showing t h e e x t e n t o f c l a i m h o l d i n g s i s 
i n c l u d e d a t a s c a l e o f 1"=1600', as i s a c o m p i l a t i o n o f the s o i l g e o c h e m i c a l 
work t o d a t e . Diamond d r i l l l o g s a r e summarized i n g r a p h i c form by the use 
o f s t r i p l o g s . T h i s i s seen as a p a r t i c u l a r l y u s e f u l way o f p r e s e n t i n g a 
l a r g e s e t o f d a t a . I n c r e m e n t a l d a t a i s shown i n a t o t a l o f 22 v e r t i c a l c o l ­
umns . The n o r m a l s a m p l i n g i n t e r v a l f o r t h e d a t a i s commonly th e t e n f o o t 

. assay i n t e r v a l . The t y p e s o f d a t a shown on t h e s t r i p l o g s i n c l u d e a l t e r a t i o n 
a s s e m b l a g e s , l i t h o l o g i e s , g r a i n s i z e d i s t r i b u t i o n , t o t a l s u l p h i d e c o n t e n t s , 
s u l p h i d e r a t i o s , b o r n i t e and m o l y b d e n i t e d i s t r i b u t i o n s , c o r e a n g l e s and min­
e r a l i z e d s t r u c t u r e s ( f r a c t u r e s , v e i n s and seams), p r e s e n c e and absence o f 
l e a c h i n g , c o p p e r and molybdenum a s s a y s . M i s c e l l a n e o u s o t h e r d a t a , such as 
d i s t r i b u t i o n and c l a s s i f i c a t i o n o f d y k e s , i s a l s o i n c l u d e d , as we.ll as r e f ­
e r e n c e t o p a r a g e n e t i c r e l a t i o n s h i p s t h r o u g h s p e c i f i c r e f e r e n c e s t o t h e d r i l l 
l o g s . 

The n a t u r e o f t h e copper and molybdenum d i s t r i b u t i o n , a l t e r a t i o n , t h i c k n e s s 
o f t h e m i n e r a l i z a t i o n , c h a l c o p y r i t e / p y r i t e and b o r n i t e d i s t r i b u t i o n i n the 
A and B Zones i s summarized i n d i v i d u a l l y f o r each zone. The i s o m e t r i c p r e s ­
e n t a t i o n s shows t h e " a v e r a g e " d a t a from each o f t h r e e l e v e l s c o r r e s p o n d i n g 
t o t h e h a n g i n g w a l l ; t h e p r i n c i p a l m i n e r a l i z e d zones ( s h o r t e n e d t o " m i n e r a l i ­
z e d zone") and t h e f o o t w a l l . T h i s d a t a was i n i t i a l l y c o m p i l e d from t h e 1974 
p e r c u s s i o n d r i l l i n g l o g s o f Chuck F i p k i e . The d a t a i s now r e v i s e d t o i n c l u d e 
t h e most r e c e n t diamond d r i l l i n g i n f o r m a t i o n . I t i s s i g n i f i c a n t t h a t minor 
r e v i s i o n s o n l y , were n e c e s s a r y i n o r d e r t o i n c o r p o r a t e the diamond d r i l l i n g 
i n f o r m a t i o n . The;ease w i t h w h i c h t h e two s e t s o f d a t a can be combined on 
the i s o m e t r i c s e c t i o n s i s s i g n i f i c a n t i n t h a t i t d e m o n s t r a t e s a c e r t a i n 
sense o f c o n t i n u i t y and p r e d i c t a b i l i t y t o t h e A and B Zone, a c h a r a c t e r i s t i c 
t h a t s h o u l d have c o n s i d e r a b l e b e a r i n g on t h e s e l e c t i o n o f t h e d r i l l h o l e 
s p a c i n g f o r any s u b s e q u e n t development d r i l l i n g . The i s o m e t r i c p r e s e n t a t i o n s 
f u r t h e r s u g g e s t , q u i t e c o n v i n c i n g l y , t h e p o s s i b l e g e n e t i c i m p l i c a t i o n s o f t h e 
two m i n e r a l i z e d zones a s t r i d e t h e f a u l t e d v o l c a n i c - g r a n o d i o r i t e c o n t a c t . The 
f a u l t i n q u e s t i o n i s h e r e i n c a l l e d t h e c o n t a c t f a u l t . The z o n i n g o f m e t a l s 
and s u l p h i d e s r e l a t i n g t o t h i s c o n t a c t i s p a r t i c u l a r l y s t r i k i n g and i s sug­
g e s t i v e o f a g e n e t i c r e l a t i o n s h i p between m i n e r a l i z a t i o n and t h e c o n t a c t 
f a u l t . 

9. THE GEOLOGY OF THE A AND B ZONES 

9a) L i t h o l o g y 

P l a t e s JP-75-2 and 4 show t h e d i s t r i b u t i o n o f t h e v a r i o u s l i t h o l o g i c 
u n i t s . G r a n o d i o r i t e i s t h o u g h t t o r e p r e s e n t t h e a c i d c o r e o f the J e a n 
S t o c k . I t appears t o grade i n t o q u a r t z d i o r i t e and d i o r i t e t o t h e 
n o r t h . The p r i n c i p a l i n t r u s i v e phases a r e t e x t u r a l l y a l i k e , a l l b e i n g 
m a s s i v e , medium g r a i n e d h y p i d r o m o r p h i c . They may be t h e p r o d u c t o f d i f -
f e r e n t i o n o f an i n t e r m e d i a t e o r b a s i c magma. 

i 



THE GEOLOGY OF THE A AND B ZONES (Cont.) 

9a) L i t h o l o g y (Cont.) 

Dykes a r e n o t abundant. Dyke r o c k s a r e o f m o n z o n i t e , q u a r t z d i o r i t e 
and d i o r i t e c o m p o s i t i o n . A s i n g l e s i m p l e p e g m a t i t e dyke was encoun­
t e r e d i n t h e 1975 diamond d r i l l i n g . T h i s dyke o c c u r s a t 362 f e e t i n 
DDII 75-4. I t i s 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 o c c u r r i n g as d i s s e m i n ­
a t i o n s and f r a c t u r e f i l l i n g s . F e l d s p a r p o r p h y r y dykes o f unknown com­
p o s i t i o n a r e common i n t h e e a s t e r n p a r t o f t h e p r o p e r t y . 

The i n t r u s i v e r o c k s on t h e J e a n have been c l a s s i f i e d by e t c h i n g and 
s t a i n i n g t e c h n i q u e s . M o n z o n i t e s o c c u r r i n g as dykes and s i l l s a r e known 
i n a few l o c a t i o n . The p r i n c i p a l o c c u r r e n c e i s a t t h e A p p l e Cot show­
i n g . Here a m o n z o n i t e body, presumed t o be a s i l l , i s c l o s e l y a s s o c ­
i a t e d w i t h a s t r o n g , but narrow m i n e r a l i z e d zone w i t h a g e n e r a l l y g e n t l e 
d i p to t h e s o u t h . V e r y heavy d i s s e m i n a t e d and f r a c t u r e c o n t r o l l e d 
c h a l c o p y r i t e and p y r i t e , w i t h t r a c e s o f b o r n i t e , o c c u r i n the m o n z o n i t e . 
D i s s e m i n a t e d c h a l c o p y r i t e o c c u r s i n t h e c h i l l e d border' o f the m o n z o n i t e 
and f r a c t u r e c o n t r o l l e d m i n e r a l i z a t i o n , and d i s s e m i n a t i o n s o c c u r 
t h r o u g h o u t t h e r e s t , and e x t e n d s up t o a few f e e t i n t o i t s f o o t w a l l 
and h a n g i n g w a l l . A s i m i l a r m o n z o n i t e body was e n c o u n t e r e d a t 154 f t . 
i n DDH 75-1. I n t h i s c a s e , t h e m o n z o n i t e c o n t a i n s p y r i t e as t h e p r i n ­
c i p l e s u l p h i d e . At t h e C-Zone, a s m a l l b u t w e l l m i n e r a l i z e d zone, i s 
p o o r l y e xposed i n a t r e n c h near P-74-15. The h o s t o f c o p p e r m i n e r a l i ­
z a t i o n h e r e i s a m o n z o n i t e dyke. The dyke i n t r u d e s the g r a n o d i o r i t e 
and b o t h r o c k s have been a f f e c t e d by p o s t - d y k e f a u l t i n g . C h a l c o p y r i t e 
o c c u r s as d i s s e m i n a t i o n s , as q u a r t z v e i n f i l l i n g s and as h a i r l i n e f r a c ­
t u r e f i l l i n g s . Copper m i n e r a l i z a t i o n shows a s t r o n g a f f i n i t y f o r mon­
z o n i t e dykes o r s i l l s . The a s s o c i a t i o n between s t r o n g s i l i c i f i c a t i o n , 
i e . q u a r t z v e i n s , and copper m i n e r a l i z a t i o n i n a m onzonite h o s t i s puz­
z l i n g . The m o n z o n i t e dyke near P-74-15 grades about 0.5% c o p p e r a c r o s s 
t h e f i v e f o o t w i d t h o f t h e dyke. The dyke i s o b v i o u s l y " j u i c i e r " t h a n 
the. a d j a c e n t g r a n o d i o r i t e s u g g e s t i n g i t c o u l d be a " m i n e r a l i z e r " . A 
p o r p h y r i t i c q u a r t s d i o r i t e body, l i k e l y a dyke, i s exposed i n a r o a d 
c u t between t h e camp and J e a n C r e e t , j u s t e a s t o f t h e A Zone. C h i l ­
l i n g i s not n o t e d i n e i t h e r t h e dyke o r the g r a n o d i o r i t e , w i t h w h i c h 
i t i s i n c o n t a c t . The c o n t a c t w i t h the g r a n o d i o r i t e i s p o o r l y exposed, 
b u t appears t o be marked by s h e a r i n g . Whether t h i s i s p r e o r p o s t dyke 
i s n o t known. T h i s i s a t odds w i t h t e x t u r a l d a t a w h i c h s u g g e s t s q u a r t z 
d i o r i t e o f t h e J e a n s t o c k g r a d e s i n t o a s l i g h t l y younger g r a n o d i o r i t e . 

Dykes o f d i o r i t e c o m p o s i t i o n a r e o c c a s s i o n a l l y - i n t e r s e c t e d i n t h e d i a ­
mond d r i l l i n g , n o t a b l y i n h o l e 75-4 where t h e y i n t r u d e T a k l a v o l c a n i c s . 
The dykes a r e c l e a r l y p r e m i n e r a l s i n c e t h e m i n e r a l i z e d f r a c t u r e s c u t 
b o t h t h e d i o r i t e and the i n t r u d e d v o l c a n i c r o c k s . A s m a l l o u t c r o p o f 
p o r p h y r i t i c d i o r i t e , a l s o a p p a r e n t l y a dyke, l o c a t e d j u s t west and p os­
s i b l y on s t r i k e o f t h e p o r p h y r i t i c q u a r t z d i o r i t e dyke j u s t d i s c u s s e d , 
i s t e x t u r a l l y s i m i l a r , s u g g e s t i n g t h e two a r e g e n e t i c a l l y r e l a t e d . D i -
o r i t i c d y k e l e t s c u t the T a k l a v o l c a n i c s on t h e n o r t h e r n f r i n g e o f t h e 
J e a n s t o c k near the n o r t h end o f l i n e 104W. 

I n v i e w o f t h e t e x t u r a l s i m i l a r i t i e s between t h e t h r e e main i n t r u s i v e 
u n i t s o f t h e J e a n s t o c k , and t h e g e n e r a l l a c k o f p i n k p r i m a r y f e l d s p a r s 
i n t h e r o c k s , e t c h i n g and s t a i n i n g t e c h n i q u e s s h o u l d be u t i l i z e d when 
a t t e m p t i n g t o c l a s s i f y t h e i n t r u s i v e s on t h e J e a n p r o p e r t y . 

To d a t e no g r a n o d i o r i t e dyke m a t e r i a l has been i d e n t i f i e d i n t h e west­
e r n p a r t o f t h e J e a n . T h i s p o i n t i s c o n s i d e r e d s i g n i f i c a n t i n terms 
o f c o n f i g u r a t i o n o f the p r i n c i p a l i n t r u s i v e phases on t h e p r o p e r t y . 
The a p p a r e n t l a c k o f g r a n o d i o r i t e dykes c u t t i n g t h e T a k l a v o l c a n i c s i n 
t h e A and B Zones s u p p o r t s t h e c o n c e p t t h a t t h e g r a n o d i o r i t e i s t h e 
a c i d c o r e o f t h e J e a n s t o c k . I f t h i s c o n t a c t were i n t r u s i v e , one m i g h t 
r e a s o n a b l y e x p e c t t o f i n d g r a n o d i o r i t e dykes c u t t i n g t h e v o l c a n i c s . 
T h i s i s a p p a r e n t l y n o t t h e c a s e , a l t h o u g h dykes o f d i o r i t e c o m p o s i t i o n 
a r e e n c o u n t e r e d i n t h e v o l c a n i c s . I t i s s u g g e s t e d t h a t the d i s t r i b u ­
t i o n o f d i o r i t e dykes and t h e absence o f g r a n o d i o r i t e dykes i n t h e v o l ­
c a n i c s may be e x p l a i n e d i n terms o f a p r o b a b l e f a u l t a l o n g t h e g r a n o -
d i o r i t e - v o l c a n i c c o n t a c t . I t i s p r o p o s e d t h a t magmatic m a t e r i a l o f 
d i o r i t e c o m p o s i t i o n f a i r l y r e a d i l y e s c a p e d i n t o t h e v o l c a n i c s c o u n t r y 
r o c k o f t h e Jean s t o c k t o form d y k e s , whereas magmatic m a t e r i a l o f 
g r a n o d i o r i t e c o m p o s i t i o n d i d n o t . The r e l a t i o n s h i p o f a s m a l l " o u t ­
c r o p " o f g r a n o d i o r i t e l o c a t e d on t h e Jean C r e e k , near i t s c o n f l u e n c e 
w i t h A n d e s i t e C r e e k , i s n o t known. P o s s i b l y t h i s i s a l a r g e dyke o r 
a s e p a r a t e i n t r u s i v e . I t c o u l d a l s o be a v e r y ' l a r g e b o u l d e r . 
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9. THE GEOLOGY OF THE A AND B ZONES (Cont.) 

9a) L i t h o l o g y (Cont.) 

V o l c a n i c r o c k s on t h e J e a n c o n s i s t m a i n l y o f a monotonous s e r i e s o f 
m a s s i v e b a s i c f l o w s o f Upper T r i a s s i c age and minor i n t e r l a y e r e d py-
r o c l a s t i c s . S e d i m e n t a r y r o c k s a r e r e p o r t e d t o p a r t l y under l i e t h e 
e a s t e r n p a r t o f t h e JEAN c l a i m s . These r o c k s have n o t been seen by 
the p r e s e n t w r i t e r . I t i s b e l i e v e d t h a t t h e s e a r e m a i n l y a r g i l l i t e . 
The s t r i p l o g s c o n t a i n i n f o r m a t i o n on t h e d i s t r i b u t i o n o f " a u g i t e 
p o r p h y r y " , a v e r y common t e x t u r a l v a r i e t y o f the Upper T r i a s s i c ma­
r i n e v o l c a n i c s o f B.C. On the J e a n , no s e d i m e n t a r y i n t e r b e d s % r e 
n o t e d , where t h e p r e s e n t w r i t e r has mapped. The i n d i c a t e d c a l c s i l i -
c a t e zone on t h e s o u t h e a s t edge o f t h e B Zone s u g g e s t s t h e p o s s i b l e 
e x i s t a n c e of c a r b o n a t e i n t e r b e d s . No o u t c r o p o f c a r b o n a t e i s n o t e d 
i n t h a t a r e a , b u t f a i r l y a n g u l a r c a r b o n a t e f l o a t UP t o h a l f a f o o t 
i n d i a m e t e r can o c c a s s i o n a l l y be found on t h e h i l l t o the s o u t h and 
e a s t o f h o l e P-74-14. T h i s c o u l d , however, be Permia n Cache Creek 
t y p e f l o a t t r a n s p o r t e d by t h e g l a c i e r . However, t h e p r e s e n c e o f c a r ­
b o n a t e u n i t s on t h e J e a n c a n n o t be r u l e d o u t at t h i s t i m e . 

In t h e absence o f s e d i m e n t a r y m a r k e r s , i t has been i m p o s s i b l e t o de¬
* t e r m i n e t h e a l t i t u d e o f t h e v o l c a n i c r o c k s . In DDH 75-4 a t 241', 

b e d d i n g a p p e a r s t o d i p 20°. T h i s marks t h e c o n t a c t between f i n e 
g r a i n e d and a p h a n i t i c f l o w s . F l o w s on t h e p r o p e r t y a r e v a r i o u s l y 
a p h a n i t i c t o medium g r a i n e d . I n t e r s e c t i o n s o f a few i n c h e s o f f r a g -
m e n t a l T a k l a were e n c o u n t e r e d i n DDH 75-3 and 4. 

The a r e a l e x t e n t o f t h e a e r o m a g n e t i c h i g h w i t h i n w h i c h t h e Jean s t o c k 
l i e s , i s s u g g e s t i v e o f a p r o b a b l e e x t e n s i o n o f the s t o c k w e l l t o t h e 
s o u t h o f i t s p r e s e n t d r i l l i n d i c a t e d 1 i m i t s . S y s t e m a t i c c h e c k i n g o f 
r o c k specimen and d r i 1 1 c o r e from t h e J e a n , i n d i c a t e s t h a t t h e v o l c a n ­
i c s have g e n e r a l l y somewhat l o w e r s u s c e p t i b i l i t y t h a n t h e q u a r t z d i o ­
r i t e and d i o r i t e (see Column #13 o f S t r i p L o g s ) . A p o s s i b l e i n t e r p r e ­
t a t i o n o f t h e a e r o m a g n e t i c s i n t h e a r e a s o u t h o f t h e d r i l l c o n f i r m e d 
i n t r u s i v e i s t h a t a t h i n r o o f o f Upper T r i a s s i c v o l c a n i c s , o f somewhat 
l o w e r m a g n e t i c s u s c e p t i b i l i t y t h a n t y p i c a l i n t e r m e d i a t e i n t r u s i v e s . 
( q u a r t z d i o r i t e and d i o r i t e ) i s p a r t l y masking t h e u n d e r l y i n g i n t r u ­
s i v e s o f q u a r t z d i o r i t e and d i o r i t e c o m p o s i t i o n . The o c c u r r e n c e o f i n ­
t r u s i v e s o f g r a n o d i o r i t e and m o n z o n i t e c o m p o s i t i o n i n t h e A Zone a r e a , 
l y i n g t o t h e s o u t h o f t h e p r o j e c t e d c o n t a c t f a u l t , s u g g e s t an u n r o o f e d 
i n t r u s i v e mass i n t h a t a r e a . P l a t e J P 75-2 shows t h e o u t l i n e o f t h e 
3900 gamma a e r o m a g n e t i c c o n t o u r . T h i s c o n t o u r appears t o c o i n c i d e ap­
p r o x i m a t e l y w i t h t h e w e s t e r n and n o r t h w e s t e r n e x t e n t o f the b o r d e r 
phase o f t h e J e a n s t o c k . 

9b) M i n e r a l i z a t i o n and m e t a l z o n i n g 

I s o m e t r i c p l a t e s A - l , 2 and B - l , 2 show t h e d i s t r i b u t i o n o f co p p e r and 
molybdenum i n t h e A and B Zones, as w e l l as the r e s p e c t i v e h a n g i n g w a l l s 
and f o o t w a l l s . S p e c i f i c z o n a t i o n o f t h e m e t a l s i s i n d i c a t e d . I n t h e 
case o f molybdenum, f o r i n s t a n c e , a v e r y s t r o n g p r e f e r e n c e f o r i n t r u ­
s i v e as h o s t i s i n d i c a t e d . A n o t h e r i n t e r e s t i n g f e a t u r e , i s th a n i n t h e 
ca s e o f t h e h a n g i n g w a l l and f o o t w a l l o f the B Zone, and t h e A and B 
Zones t h e m s e l v e s , t h e i n t r u s i v e p o r t i o n s c a r r y about h a l f o f t h e copper 
v a l u e s o f t h e c o r r e s p o n d i n g v o l c a n i c p o r t i o n s . However, t h e l o w e r 
copper grade i n t h e i n t r u s i v e i s more t h a n made up f o r by t h e e f f e c t o f 
molybdenum w h i c h i s u s u a l l y h i g h e r i n t h e i n t r u s i v e . A p o s s i b l e c l u e 
t o the o r i g i n o f t h e z o n a t i o n l i e s i n t h e g e n e r a l p a r a g e n e s i s o f h y d r o -
t h e r m a l o r e s . A c c o r d i n g t o Edwards, 1965, t h e same p a r a g e n e s i s appears 
t o be p r e s e n t i n a l l h y d r o t h e r m a l o r e s r e g a r d l e s s o f whether t h e y a r e 
p y r o m e t a s m a t i c , h y p o t h e r m a l , mesothermal o r e p i t h e r m a l . Of the s u l ­
p h i d e s p r e s e n t on the J e a n , a c c o r d i n g t o Edwards, m o l y d e n i t e would form 
f i r s t , t h e n p y r i t e f o l l o w e d by c h a l c o p y r i t e and b o r n i t e . ' The above s e ­
quence o f d e p o s i t i o n , i s i n o r d e r o f d e c r e a s i n g t e m p e r a t u r e . A c c o r d i n g 
t o o t h e r i n f o r m a t i o n p r o v i d e d by Edwards, one w o u l d r e g a r d m o l y b d e n i t e , 
and p o s s i b l y p y r i t e , as c r y s t a l l i z i n g a t h i g h e r t e m p e r a t u r e s t h a n c h a l ­
c o p y r i t e and b o r n i t e . T h i s s u g g e s t s t h e z o n a t i o n between c o p p e r and 
molybdenum c o u l d have been t h e r e s u l t o f t e r m p e r a t u r e d i f f e r e n c e s be­
tween t h e i n t r u s i v e and t h e v o l c a n i c p o r t i o n s o f t h e m i n e r a l i z e d zone 
w h i c h were s i m u l t a n e o u s l y s u b j e c t e d t o h y d r o t h e r m a l s o l u t i o n s o f t h e 
same c o m p o s i t i o n . I t i s p r o p o s e d t h a t t h e h i g h e r t e m p e r a t u r e molybden­
i t e d e p o s i t e d i n t h e h o t t e s t p a r t o f t h e zone t o g e t h e r w i t h l e s s e r cop­
p e r s u l p h i d e , b u t t h e p r i n c i p a l p o r t i o n o f t h e copper s u l p h i d e d e p o s i t e d 
i n t h e somewhat c o o l e r v o l c a n i c p o r t i o n . One Would, o f c o u r s e , e x p e c t 



THE GEOLOGY OF THE A AND B ZONES (Cont.) 

9b) M i n e r a l i z a t i o n and m e t a l z o n i n g (Cont.) 

the i n t r u s i v e p o r t i o n , b e i n g t h e s o u r c e o f the h e a t , t o be the h o t t e r 
o f the two h o s t r o c k s . A h i g h e r degree o f f r a c t u r i n g i n the v o l c a n i c s 
would f a v o u r more r a p i d d i s s i p a t i o n o f h e a t , i e . : q u i c k e r c o o l i n g o f 
t h e m i n e r a l i z e d s o l u t i o n s as w e l l as p r o v i d e more r e a c t i v e s u r f a c e s 
upon w h i c h , a g r e a t e r volume o f t o t a l s u l p h i d e was d e p o s i t e d . Column 7 
o f t h e s t r i p l o g s g i v e s s e m i - q u a n t i t a t i v e e s t i m a t e s o f t h e m e t a l c o n t e n t s 
o f t h e v a r i o u s h o s t r o c k s . 

W h i l e t h e v o l c a n i c p o r t i o n o f t h e A and B Zones c o n t a i n g e n e r a l l y o n l y 
t r a c e molybdenum, th e r e s p e c t i v e i n t r u s i v e p o r t i o n s have means o f 0.04% 
and 0.06% r e s p e c t i v e l y . C a l c u l a t e d copper e q u i v a l e n t means f o r i n t r u ­
s i v e p o r t i o n s o f the A and B Zones a r e 0.46% and 0.521, r e s p e c t i v e l y . 
The c o r r e s p o n d i n g e q u i v a l e n t s f o r v o l c a n i c p o r t i o n s a r e 0.39% and 0.35% 
I f a dequate r e s e r v e s o f t h e grade o c c u r r i n g i n the i n t r u s i v e c o u l d be 
d e m o n s t r a t e d , c l e a r l y t h e p o t e n t i a l o f t h e J ean would be s i g n i f i c a n t l y 
i m p r o v e d . The e x t e n s i o n s o f t h e copper-molybdenum m i n e r a l i z a t i o n i n 
the A and B Zones a r e open t o t h e n o r t h . A n o t h e r i n t e r e s t i n g f e a t u r e 
i n d i c a t e d by t h e i s o m e t r i c d r a w i n g s i s t h a t c o p p e r grade o f the f o o t -
w a l l f o r any one zone tends t o be somewhat h i g h e r t h a n t h e r e s p e c t i v e 
h a n g i n g w a l l . - The molybdenum t r e n d s a r e somewhat s i m i l a r . Molybdenum 
i s more abundant i n the g r a n o d i o r i t e f o o t w a l l than the g r a n o d i o r i t e 
l i a n g i n g w a l 1 . The r e s p e c t i v e v o l c a n i c p o r t i o n s g e n e r a l l y do not c o n t a i n 
more t h a n t r a c e molybdenum. 

The o v e r a l l z o n a t i o n o f m e t a l s i n t h e A and B Zone a r e a s s u p p o r t t h e 
c o n c e p t t h a t h y d r o t h e r m a l s o l u t i o n s were c h a n n e l l e d upward i n t o t h e A 
and B Zones v i a t h e c o n t a c t f a u l t . 

9c) A and B Zone_ I s o p a c h s 

P l a t e s A-3 and B-3 a r e i s o p a c h i s o m e t r i c s . The A Zone i s f u n n e l - 1 i k e 
i n c r o s s s e c t i o n . " The f u n n e l - s p o u t i s c e n t r e d o v e r the g r a n o d i o r i t e -
v o l c a n i c c o n t a c t and a ppears t o p l u n g e t o t h e s o u t h e a s t . T h i s r e l a ­
t i o n s h i p t o the c o n t a c t f a u l t has been s u g g e s t e d by d r i l l i n g . However, 
p e r c u s s i o n d a t a o n l y i s a v a i l a b l e i n t h e a r e a o f t h e p r o b a b l e f a u l t 
s u g g e s t i n g t h a t c o r e d r i l l i n g i s n e c e s s a r y f o r f a u l t c o n f i r m a t i o n . 
The d e e p e s t h o l e i n t h e " s p o u t " o f the A Zone i s 252 f e e t and was s t o p p e d 
i n p o t e n t i a l l y s i g n i f i c a n t m i n e r a l i z a t i o n . The " c o r e zone" o f t h e A 
Zone i s a l s o a r e l a t i v e l y low grade a r e a w i t h copper e q u i v a l e n t s o f 
0.25% o r l e s s . Low grade c o r e zones a r e common i n p o r p h y r y s y s t e m s . 
The B Zone appears t o t h i c k e n o v e r t h e g r a n o d i o r i t e - v o l c a n i c c o n t a c t , 
a l t h o u g h t h i s appears t o t a k e p l a c e i n t h e s o u t h - e a s t e r n p a r t o f t h e 
zone where t h i c k n e s s e s i n t h e o r d e r o f 100 f e e t p r e v a i l . A d d i t i o n a l 
d r i l l i n g between l i n e s 32W and 24W c o u l d r e t u r n s i g n i f i c a n t t h i c k n e s s e s 
o f t h e m i n e r a l i z a t i o n , but any e x t e n s i o n s e a s t o f l i n e 24W seem u n l i k e l y , 
i n view o f t h e l a c k of a s i g n i f i c a n t I.P. r e s p o n s e . However, t h i s does 
n o t r u l e out t h e p o s s i b i l i t y o f s i g n i f i c a n t m o l y d e n i t e o c c u r r i n g i n t h e 
a r e a t o the e a s t o f 24W. C e r t a i n l y , t h e d r i l l i n g t o d a t e i n d i c a t e s po­
t e n t i a l f o r molybdenum m i n e r a l i z a t i o n t o t h e n o r t h o f the B Zone. 

9d) L e a c h i n g , supergene e n r i c h m e n t and o x i d a t i o n 

No s i g n i f i c a n t supergene e n r i c h m e n t o r o x i d a t i o n i s n o t e d i n s u r f a c e 
o u t c r o p s o r i n the d r i l l i n g . T r a c e s o f c u p r i t e , c h a l c o c i t e and mala­
c h i t e were o c c a s s i o n a l l y n o t e d d u r i n g t h e c o u r s e o f t h e b i n o c u l a r m i ­
c r o s c o p e e x a m i n a t i o n o f p e r c u s s i o n c u t t i n g s . A s s a y i n g f o r s o l u b l e 
c opper ( R e f e r e n c e : 1974 T e r m i n a t i o n R e p o r t ) showed no s i g n i f i c a n t v a l u e s . 
I n t h e c o u r s e o f t h e 1975 diamond d r i l l c o r e l o g g i n g , no s e c o n d a r y cop­
p e r o r molydenum m i n e r a l s were o b s e r v e d . A l i t t l e l e a c h i n g i s i n d i c a t e d 
i n DDH 75-6 where r e l i c t c h a l c o p y r i t e and/or b o r n i t e o c c a s s i o n a l l y o c c u r 
on l i m o n i t i c f r a c t u r e s . S p e c i f i c d a t a on s u c h o c c u r r e n c e s i s g i v e n i n 

• _ the s t r i p l o g s i n column 20. R e f e r e n c e t o l i m o n i t i c f r a c t r u e s i n c o l ­
umn 10 f o r some h o l e s , may o r may n o t i n d i c a t e l e a c h i n g . I n any c a s e , 
no r e l i c t c opper o r molybdenum o r e m i n e r a l s were n o t e d . A s i g n i f i c a n t 
m e t a l l o s s t h r o u g h l e a c h i n g i s nowhere i n d i c a t e d i n t h e A o r B Zones. 
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The r e a d e r i s r e f e r r e d t o i s o m e t r i c p l a t e s A-6 and B-6 f o r a t h r e e -
d i m e n s i o n a l v i e w on a l t e r a t i o n . M i n e r a l a s s e m b l a g e s , i n d i c a t i v e o f 
t h e c l a s s i c a l a l t e r a t i o n f a c i e s o f L o w e l l and G u i l b e r t , a r e r e c o g n i z e d 
on t h e p r o p e r t y . P o t a s s i c a l t e r a t i o n a s s o c i a t e d w i t h m i n e r a l i z a t i o n , 
i s i n d i c a t e d by t h e o c c u r r e n c e o f K - f e l d s p a r s e l v a g e s i n b o r d e r s o f 
v e i n s , p r i n c i p a l l y i n i n t r u s i v e h o s t r o c k s . Secondary b i o t i t e o f 
e i t h e r c o n t a c t metamorphic o r h y d r o t h e r m a l o r i g i n i s p e r v a s i v e i n t h e 
T a k l a v o l c a n i c s i n t h e m i n e r a l i z e d z ones, and i n t h e f o o t w a l l s * a n d 
h a n g i n w a l l s as w e l l . P e t r o g r a p h i c work i s needed t o d e t e r m i n e t h e 
o r i g i n o f t h i s b i o t i t e . I t s r e s t r i c t i o n t o t h e v o l c a n i c s s u g g e s t s i t 
may be o f t h e r m a l metamorphic o r i g i n . The s e c o n d a r y b i o t i t e e x h i b i t s 
no a p p a r e n t r e l a t i o n s h i p t o t h e m i n e r a l i z a t i o n . Such b i o t i t e i s 
p r a c t i c a l l y u b i q u i t o u s i n t h e v o l c a n i c p o r t i o n o f each zone as w e l l as 
t h e r e s p e c t i v e h a n g i n g w a l l s and f o o t w a l l s . By c o m p a r i s o n t o the 
o t h e r h o l e s d r i l l i n g i n t h e v o l c a n i c s , t h e a r e a o f DDH 75-3 i s r e l a ­
t i v e l y low i n secondary b i o t i t e . T h i s r a i s e s t h e p o s s i b i l i t y t h a t t h e 
m i n e r a l i z a t i o n was d e p o s i t e d w i t h i n the b i o t i t e i s o g r a d f o r t h e r m a l 
metamorphism. The o c c a s i o n a l h a b i t o f K-spar t o p e r v a s i v e l y f l o o d 
v o l c a n i c r o c k s l o c a l l y , g i v i n g t h e l a t t e r t h e appearance o f a dyke, i s 
termed metasomatic dyke. An example i s 310-314 i n DDH 75-3. T y p i c a l ­
l y , s u c h dykes grade i n t o v o l c a n i c s . P r e s e n c e o f a u g i t e p h e n o c r y s t s 
s u g g e s t t h a t they a r e r e c r y s t a l l i z e d v o l c a n i c s . L i m i t e d t h i n s e c t i o n 
work on sample m a t e r i a l , a p p a r e n t l y r i c h i n f i n e g r a i n e d b i o t i t e , con­
f i r m t h e e x i s t e n c e o f s e c o n d a r y b i o t i t e . A d e t a i l e d p e t r o g r a p h i c 
s t u d y o f the b i o t i t e and o t h e r p o s s i b l e metamorphic m i n e r a l s may enhance 
our u n d e r s t a n d i n g o f t h e metamorphic h i s t o r y o f the a r e a , and a l s o shed 
some l i g h t on the p r o b a b l e e n v i r o n m e n t , t e m p e r a t u r e and p r e s s u r e c o n d i ­
t i o n s a t the t i m e o f m i n e r a l d e p o s i t i o n . Column number 1 o f the S t r i p 
Log g i v e s t h e d i s t r i b u t i o n o f K - f e l d s p a t h i z a t i o n . Column 4 g i v e s t h e 
d i s t r i b u t i o n o f se c o n d a r y b i o t i t e . 

A r g i l l i c a l t e r a t i o n i s e x p r e s s e d by s o f t e n i n g o f and/or d i s c o l o u r a t i o n 
o f p l a g i o c l a s e c r y s t a l s . In v e r y i n t e n s e l y " k a o l i n i z e d " s e c t i o n s , t h e 
p 1 a g i o c l a s e becomes s o f t t o t h e f i n g e r n a i l . In l e s s i n t e n s e l y a l t e r ­
ed a r e a s , t h e p l a g i o c l a s e assumes v a r i o u s shades o f g r e e n . A r g i l l i e 
a l t e r a t i o n i s g e n e r a l l y o n l y m e g a s c o p i c a l l y o b s e r v e d i n the i n t r u s i v e s 
o wing t o t h e c o a r s e r g r a i n o f t h e r o c k . No doubt t h i n s e c t i o n work on 
v o l c a n i c samples would i n d i c a t e a r g i l l i c a l t e r a t i o n as w e l l . S e c t i o n s 
o f p a r t i c u l a r l y i n t e n s e p l a g i o c l a s e s o f t e n i n g a r e o f t e n a s s o c i a t e d w i t h 
f a u l t s . T h i s t y p e o f e f f e c t m i g h t be e x p l a i n e d i n terms o f f u a l t s a c t ­
i n g as c o n d u i t s f o r h y d r o t h e r m a l s o l u t i o n s . A l t e r a t i o n assemblages i n ­
d i c a t i v e o f t h e p r o p y l i t i c zone a r e n o t w i d e l y i n d i c a t e d a t t h e J e a n . 
E p i d o t e i s r a r e l y n o t e d . N o t e a b l e e x c e p t i o n s a r e DDH 75-1 and 75-3 
where e p i d o t e o c c u r s i n f a i r amounts. C h l o r i t e i s o c c a s i o n a l l y n o t e d , 
b u t as f o r e p i d o t e , l a c k s any a p p a r e n t a s s o c i a t i o n w i t h m i n e r a l i z a t i o n . 
I n some specimens, c h l o r i t i z e d b i o t i t e and f r e s h b i o t i t e a r e o c c a s i o n ­
a l l y f o und t o c o e x i s t . The c h l o r i t e may, i n p a r t , be o f d e u t e r i c o r i ­
g i n . I n t h e 1975 d r i l l i n g , s e r i c i t e i s n o t e d i n the bottom o f DDH 75-5. 
S y s t e m a t i c b i n o c u l a r m i c r o s c o p e l o g g i n g i n 1974 i n d i c a t e d c o n s i d e r a b l e 
s e r i c i t e development i n t h e A and B m i n e r a l i z e d zone and t h e r e s p e c t i v e 
f o o t w a l l s ( P l a t e A-6, B-6). C o n s i d e r a b l e r e c r y s t a l l i z a t i o n o r p o s s i b l e 
s i l i c a i n t r o d u c t i o n i s n o t e d i n t h e v o l c a n i c s o f t h e m i n e r a l i z e d zones. 
T h i s i s i n d i c a t e d by w i d e s p r e a d s i l i c a a nd/or s i l i c a t e s o f p r o b a b l e p r e -
m i n e r a l age. T h i s t y p e o f a l t e r a t i o n o r metaso m a t i c e f f e c t i s l i m i t e d 
t o t h e v o l c a n i c s . Column 3 o f t h e S t r i p Logs shows t h e d i s t r i b u t i o n o f 
such s i l i c a metasomatism o r r e c r y s t a l l i z a t i o n . I t a p p e a r s , from c r o s s 
c u t t i n g r e l a t i o n s h i p s , t h a t t h i s s i l i c a i n t r o d u c t i o n o f t h e v o l c a n i c s 
i s p r e m i n e r a l and most p r o b a b l y o f t h e r m a l metamorphic o r i g i n . 

S i l i c i f i c a t i o n r e l a t e d t o m i n e r a l i z a t i o n i s w i d e s p r e a d . "This a l t e r a t i o n 
. _ assumes t h e form o f q u a r t z v e i n s c u t t i n g t h e v o l c a n i c s and t h e g r a n o d i ­

o r i t e . Column 15 o f t h e s t r i p l o g s shows t h e d i s t r i b u t i o n o f q u a r t z 
v e i n s . The v e i n s a r e t y p i c a l l y more common i n t h e i n t r u s i v e t h a n i n 
the v o l c a n i c s . I n t h e l a t t e r , t h i n f r a c t u r e s r e f e r r e d t o as " h a i r l i n e 
f r a c t u r e " o f t e n c o n t a i n minor q u a r t z gangue. 

P o s t m i n e r a l a l t e r a t i o n t a k e s t h e form o f w i d e s p r e a d h a i r l i n e f r a c t u r e s 
f i l l e d w i t h c a l c i t e . T h i s m a t e r i a l c l e a r l y c u t s m i n e r a l i z e d v e i n s and 
f r a c t u r e s i n t h e v o l c a n i c and g r a n o d i o r i t e a l i k e . A p o s s i b l e s o u r c e o f 
c a l c i t e i s p l a g i o c l a s e d e s t r u c t i o n i n t h e a r g i l l i c f a c i e s o f a l t e r a t i o n . 
B a r r e n q u a r t z v e i n s o f p o s t m i n e r a l age o c c u r 'in h o l e s 75-5 and 75-6. 
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These v e i n s c u t m i n e r a l i z e d v e i n s c o n t a i n i n g v a r i o u s c o m b i n a t i o n s 
c h a l c o p y r i t e , m o l y b d e n i t e , p y r i t e and b o r n i t e . W h i l e t y p i c a l l y the 
m i n e r a l i z e d q u a r t z v e i n s e x h i b i t K-spar s e l v a g e s on t h e i r b o r d e r s , 
the b a r r e n v a r i e t y t y p i c a l l y l a c k such b o r d e r s . The a l t e r a t i o n p a t ­
t e r n shown on p l a t e s A-6 and B-6 have o n l y a s l i g h t r e s e m b lance to 
t h e c l a s s i c a l p a t t e r n s . A s l i g h t s i m i l a r i t y t o the model of L o w e l l 
and G u i l b e r t i s i n d i c a t e d by t h e g e n e r a l dominance o f p l a g i o c l a s e 
d e s t r u c t i v e a l t e r a t i o n f a c i e s i n t h e c o r e o f each d e p o s i t . A l ^ > , 
t h e r e i s an e n r i c h m e n t o f p o t a s h e x p r e s s e d by i n t r o d u c e d K -spar. 

The a l t e r a t i o n p a t t e r n - t h a t can be i n f e r r e d i s v e r y much dependent on 
whether t h e s e c o n d a r y b i o t i t e development i n t h e v o l c a n i c s i s o f hy­
d r o t h e r m a l o r o f metamorphic o r i g i n . I n t h e case of the A Zone, a 
s t r o n g s e r i c i t i c - p o t a s s i c o v e r l a p i s i n d i c a t e d w i t h a p o s s i b l e s e r i ­
c i t e o v e r p r i n t i n g . A minor degree o f symmetry w i t h r e s p e c t t o t h e 
c o n t a c t f a u l t i n t h e case o f a l t e r a t i o n i n t h e A Zone and i t s f o o t w a l l 
i s s u g g e s t e d . The a p p a r e n t p r e v a l e n c e o f the more i n t e n s e a l t e r a t i o n 
f a c i e s c l o s e t o t h e c o n t a c t f a u l t s u g g e s t the f a u l t a c t e d as a c h a n n e l 
way f o r a s c e n d i n g m i n e r a l i z e d s o l u t i o n s . 

9 f ) Z o n i n g o f S u l p h i d e s 

C h a l c o p y r i t e , b o r n i t e , p y r i t e and m o l y b d e n i t e a r e zoned v e r t i c a l l y r e l ­
a t i v e t o the m i n e r a l i z e d zones and l a t e r a l l y r e l a t i v e t o t h e c o n t a c t 
f a u l t . Z o n i n g was d i s c u s s e d under t h e h e a d i n g o f M i n e r a l i z a t i o n and 
m e t a l z o n i n g . Z o n i n g o f c h a l c o p y r i t e and p y r i t e e x p r e s s e d as c h a l c o p y ­
r i t e t o p y r i t e r a t i o s a r e p l o t t e d on i s o m e t r i c s e c t i o n s A-4 and B-4. 
The c h a l c o p y r i t e t o p y r i t e r a t i o i n t h e A Zone a r e g e n e r a l l y h i g h e s t 
i n the m i n e r a l i z e d zones and a l m o s t i n v a r i a b l y g r e a t e r t h a n one. In 
t h e h a n g i n g and f o o t w a l l o f t h e zone, v a l u e s a r e v a r i a b l e . The p a t ­
t e r n i n t h e B Zone i s q u i t e d i f f e r e n t . T h e r e , t h e h a n g i n g w a l l and f o o t 
w a l l have c h a l c o p y r i t e t o p y r i t e r a t i o s g e n e r a l l y l e s s t h a n one. I n 
t h e m i n e r a l i z e d zone i t s e l f , t h e r a t i o i s g e n e r a l l y g r e a t e r t h a n one. 
A r e m a r k a b l e r e v e r s a l i n t h e c h a l c o p y r i t e t o p y r i t e r a t i o i s n o t e d i n 
DDH 75-1 upon e n t e r i n g t h e m i n e r a l i z e d zone. The r a t i o changes a b r u p t l y 
from about 1:3 i n t h e h a n g i n g w a l l t o about 3:1 i n the m i n e r a l i z e d zone. 
The s h a r p r e v e r s a l i n c h a l c o p y r i t e t o p y r i t e r a t i o s i s r e f l e c t e d i n a 
g rade change from 0.10 i n the h a n g i n g w a l l t o 0.68% i n the m i n e r a l i z e d 
zone. An even more sudden r e v e r s a l i n t h e c h a l c o p y r i t e t o p y r i t e r a ­
t i o i s n o t e d a t f i r s t e n t r y o f t h e f o o t w a l l o f t h e B Zone. I t i s 
i n t e r e s t i n g t o n o t e t h a t t h e t o p and bottom o f the B Zone appear w i t h i n 
a few f e e t o f t h e s t r a i g h t l i n e p r o j e c t i o n s o f t h e upper and l o w e r l i m ­
i t s o f t h e zone as i n f e r r e d by p e r c u s s i o n i n t e r s e p t s i n JPH 74-6 and 7. 
T h i s i s q u i t e r e m a r k a b l e i n v i e w o f t h e f a c t t h a t t h e s e h o l e s a r e 400 
f e e t a p a r t . T h i s i s t a k e n as an i n d i c a t i o n o f a p r o b a b l y h i g h degree 
o f c o n t i n u i t y i n t h e m i n e r a l i z e d z one. T h i s f e a t u r e has d i r e c t a p p l i ­
c a t i o n when c o n s i d e r i n g d r i l l h o l e s p a c i n g , s i n c e i t a ppears t h a t the 
m i n e r a l i z e d zone may be p r o j e c t e d a c c u r a t e l y f o r some c o n s i d e r a b l e 
d i s t a n c e w i t h a s u r p r i s i n g u n i f o r m i t y i n t h i c k n e s s . 

The d i s t r i b u t i o n o f b o r n i t e on p l a t e s A-5 and B-5 i s a f u r t h e r i n d i c a ­
t i o n t h a t t h e c o n t a c t f a u l t a r e a may be t h e c e n t r e from w h i c h s u l p h i d e s 
became p r o g r e s s i v e l y l e s s c u p r i f e r o u s and i n c r e a s i n g l y p y r i t i c . 

9g) S t r u c t u r a l C o n t r o l 

C h a l c o p y r i t e , b o r n i t e , m o l y b d e n i t e and p y r i t e o c c u r v a r i o u s l y i n t h e two 
d e p o s i t s , p r i n c i p a l l y as f r a c t u r e c o n t r o l l e d s u l p h i d e s w i t h r e l a t i v e l y 
m i nor amounts o c c u r r i n g as d i s s e m i n a t i o n s . F r a c t u r e c o n t r o l l e d m a t e r i a l 
o c c u r s as h a i r l i n e f r a c t u r e f i l l i n g , q u a r t z v e i n s and seams. 

- Column 15 o f t h e s t r i p l o g s p r o v i d e s a d e t a i l e d c l a s s i f i c a t i o n o f t h e 
c o n t r o l o f m i n e r a l i z a t i o n . Of t h e f o u r c a t e g r o r i e s c o n s i d e r e d , h a i r l i n e 
f r a c t u r e s , q u a r t z v e i n s , d i s s e m i n a t i o n s and seams, th e most common i n 
t h e v o l c a n i c p o r t i o n s o f t h e d e p o s i t s a r e h a i r l i n e f r a c t u r e s , w h i l e q u a r t z 
v e i n s a r e dominant i n t h e i n t r u s i v e p o r t i o n s . The v o l c a n i c s e x h i b i t gen­
e r a l l y a much h i g h e r f r a c t u r e f r e q u e n c y and more v a r i e d a t t i t u d e s t h a n 
t h e i n t r u s i v e s . 

i 



- 10 -

9. THE GEOLOGY OF THE A AND B ZONES (Cont.) 

9g) S t r u c t u r a l Geology (Cont.) 

P o s t m i n e r a l f a u l t i n g i s e v i d e n t a t a l l o f t h e known showjngs on the 
p r o p e r t y . T h i s t a k e s t h e form o f gouge and c r u s h e d s u l p h i d e s . 

Mapping a l o n g Jean Creek i n d i c a t e s t h a t copper m i n e r a l i z a t i o n o c c u r s 
i n f r a c t u r e s and q u a r t z v e i n s d i p p i n g s o u t h e r l y . At l e a s t t h r o e s t r u c ­
t u r a l d i r e c t i o n s a r e n o t e d , namely 060° t o 070° ( d i p 40° s o u t h e r l y ) ; 
090° ( d i p 20°-35° s o u t h e r l y ) ; and 120° ( d i p 25° n o r t h e r l y ) . f^fcher 
s t r u c t u r a l d i r e c t i o n s a r e 015° ( w i t h d i p t o t h e e a s t ) and 360" ( w i t h 
d i p 19° t o t h e w e s t ) . S i m i l a r f r a c t u r e a t t i t u d e s and s e v e r a l o t h e r s , 
a r e n o t e d a t t h e B l u e b e r r y showing on the s o u t h e r n edge o f t h e B Zone. 
Many o f t h e f r a c t u r e s a r e no doubt due t o c o o l i n g o f the i n t r u s i v e and 
v o l c a n i c r o c k s . C o n j u g a t e s e t s a r e most p r o b a b l y p r e s e n t as w e l l . 
The s c a r c i t y o f o u t c r o p has made i t i m p o s s i b l e t o i n t e r p r e t the f a u l t ­
i n g on t h e p r o p e r t y . I t seems l i k e l y t h a t f a u l t i n g p l a y e d an i m p o r t a n t 
p a r t i n d e v e l o p i n g f r a c t u r e s and "plumbing" s y s t e m s . F a u l t i n g i s w i d e ­
s p r e a d a l o n g Jean Creek from t h e A p p l e Cot showing t o a p o i n t on t h e 
c r e e k about 1/2 m i l e above t h e Lowwater showing, where o u t c r o p s end. 
There i s l i t t l e doubt t h a t a major f a u l t marks t h e c o n t a c t between t h e 

* g r a n o d i o r i t e "and t h e v o l c a n i c s i n the B Zone a r e a . A l t h o u g h no such 
f a u l t has a c t u a l l y been i n t e r s e c t e d i n any o f t h e two diamond d r i l l 
h o l e s i n t h e A Zone, t h e r e l a t i o n s h i p o f t h e A Zone t o t h e v o l c a n i c -
i n t r u s i v e c o n t a c t l e a v e s l i t t l e doubt t h a t such a f a u l t i s p r o b a b l y 
a l s o p r e s e n t h e r e . Both h o l e s i n t h e A Zone, namely DDH 75-5 and 6, 
were d r i l l e d w e l l t o t h e n o r t h o f t h e p r o j e c t e d f a u l t . 

Column 10 o f t h e s t r i p l o g s p r o v i d e s i n f o r m a t i o n on d i p s o f f a u l t s ( t r u e 
o r a p p a r e n t ) and t h e i r t h i c k n e s s e s . A t t e n t i o n i s drawn t o t h e n a t u r e 
o f f a u l t i n g i n DDH 75-1. M a j o r f a u l t i n g i s f i r s t n o t e d a t 370' and 
c o n t i n u e s t o t h e end o f t h e h o l e a t 635'. T h i s h o l e ended w e l l w i t h i n 
t h e i n t r u s i v e . The f a u l t s a r e d e f i n e d as zones o f gouge, m y l o n i t e o r 
i n t e n s e f r a c t u r i n g . T h i s d a t a a p p e a r s t o i n d i c a t e t h a t the c o n t a c t 
f a u l t r e p r e s e n t s a wide zone o f weakness, w h i c h c u t s v o l c a n i c s and 
g r a n o d i o r i t e s a l i k e . The diamond d r i l l i n g i n the B Zone a r e a s u g g e s t s 
c o n v i n c i n g l y , t h a t t h e i n t e n s i t y o f f a u l t i n g i s the s t r o n g e s t i n the 
h o l e s c l o s e s t t o t h e v o l c a n i c g r a n o d i o r i t e c o n t a c t . 

D i p s o f m i n e r a l i z e d s t r u c t u r e s can be i n f e r r e d from t h e t a b u l a t i o n s o f 
c o r e a n g l e s i n column 12 o f t h e s t r i p l o g s f o r v e r t i c a l d r i l l h o l e s . 

S u l p h i d e c o n t r o l l i n g s t r u c t u r e s appear t o have about t h e same o r d e r o f 
d i p s as t h o s e i n d i c a t e d a l o n g Jean C r e e k , i e . m a i n l y i n t h e 20-40° 
range. The wide d i s t r i b u t i o n o f t h e s e c o m p a r a t i v e l y g e n t l e d i p p i n g 
f r a c t u r e s i s s u g g e s t i v e o f a f a i r l y u n i f o r m s t r e s s f i e l d i n t h e a r e a . 
P o s s i b l y " a major f a u l t s u c h as t h e c o n t a c t f a u l t , c o u l d have p r o d u c e d 
g e n t l y s o u t h e r l y d i p p i n g f r a c t u r e s and o r e c o n t r o l s . There i s however, 
i n s u f f i c i e n t o u t c r o p i n the a r e a t o p r o v i d e t h e d e t a i l e d s t r u c t u r a l 
p i c t u r e needed. 

10. GEOPHYSICS 

The I.P. s u r v e y c a r r i e d o u t was a c o n t i n u a t i o n o f t h e 1973 s u r v e y . The a r e a 
s u r v e y e d i s d e f i n e d a p p r o x i m a t e l y as t h e s o u t h w e s t c o r n e r o f t h e J.W. c l a i m s 
l y i n g g e n e r a l l y t o t h e s o u t h o f B a s e l i n e 28N, t o t h e west o f l i n e 32W. Ad­
equate o v e r l a p f o r c o r r e l a t i n g the p r e s e n t s u r v e y w i t h t h e p r e v i o u s s u r v e y s 
i n the A and B Zones was a l l o w e d . I n a l l , e l e v e n m i l e s were done on 11 p a r ­
a l l e l l i n e s s p a c e d a t 800 f e e t . A m a g n e t i c s u r v e y c o v e r e d t h e same g r i d . 

The s u r v e y was c a r r i e d o u t by P h o e n i x G e o p h y s i c s L t d . (ex. McPhar G e o p h y s i c s ) . 
The I.P. - r e s i s t i v i t y s u r v e y was c a r r i e d o u t w i t h a McPhar Model P660 f r e ­
quency domain I.P. u n i t e m p l o y i n g f r e q u e n c i e s o f 0.3 and 5.0 c p s . The t r a n s ­
m i t t e r used was a s t a n d a r d McPhar 2.5 Kw..unit. The i n p u t impedence o f t h e 
r e c e i v e r i s 2 megohms. The I.P. e f f e c t i s r e a d d i r e c t l y as p e r c e n t f r e q u e n c y 
e f f e c t . R e s i s t i v i t i e s a r e c a l c u l a t e d f r o m t h e v a l u e s o f t h e c u r r e n t a p p l i e d 
t o t h e gr o u n d , the p r i m a r y v o l t a g e measured a t t h e r e c e i v e r and a f a c t o r de­
pendent on the e l e c t r o d e c o n f i g u r a t i o n . The d i p o l e - d i p o l e a r r a y u s i n g 200 
f o o t d i p o l e s and f o u r s e p a r a t i o n s was employed. 


