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P E T E R P R I C E 
C O N S U L T I N G G E O L O G I S T 

R O O M Se9. 4 4 V I C T O R I A S T R E E T 
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J a n u a r y 15,1976. 

D r . E a r l D.Dodson, 
R e g i o n a l G e o l o g i s t , ~~ ~ 
Chevron S t a n d a r d L t d . , 
401 M a r i n e B l d g . , 
355 - B u r r a r d S t . , 
Vancouver, B.C. 
V6C 2G8 

Dear Dr.Dodson, 

Re: A l t e r a t i o n I n v e s t i g a t i o n o f Ho l e s K13 & 14, Kim C l a i m s 
K i m b e r l e y A r e a , B.C7 

The f o l l o w i n g r e l a t e s t o an e x a m i n a t i o n o f 54 t h i n s e c t i o n s 
t a k e n from specimens from t h e above D.D.Holes as f o l l o w s : -

T.S.299-320. Specimens from K13 t a k e n by J.R.Cranstone. 
T.S.321-352. Specimens from K14 t a k e n by J.W.Simpson. 

(Note. 2 t h i n s e c t i o n s from each specimen were c u t f o r 
c l o s e i d e n t i f i c a t i o n o f t h e v a r i o u s t y p e s o f 
sediments c u t by Hole K14). 

The d e t a i l o f t h e 54 t h i n s e c t i o n s s t u d i e d i s g i v e n i n t h e 
accompanying n o t e s and t a b l e s . C o p i e s o f t h e a l t e r a t i o n d r i l l 
h o l e s e c t i o n s a r e a l s o i n c l u d e d . 

F o r r e f e r e n c e p u r p o s e s , I am a l s o i n c l u d i n g c o p i e s o f my 
p r e v i o u s r e p o r t s on t h e a r e a , d a t e d Dec.7 ,1073, June 7,1972, 
Mar.20,1972, and Dec.5,1969. 

D e s c r i p t i o n o f A l t e r a t i o n S e c t i o n s . 

As t h i s method i s f u l l y e x p l a i n e d on page 2 o f my r e p o r t o f 
Dec.7,1973, I am n o t r e p e a t i n g i t h e r e , b u t I b e l i e v e i t t o be  
r e l e v a n t t o u n d e r s t a n d i n g t h e s e c t i o n s o f Holes K13 and K14,  
as w e l l as t h e Legend. 

Hole K13. 

K13 was c o l l a r e d 1000 f e e t southwest o f i t ' s proposed l o c a t i o n 
due t o overburden d i f f i c u l t i e s . Thus i t d i d n ot c u t t h e most 
i n t e r e s t i n g a r e a , but e n c o u n t e r e d much d i o r i t e . 

However i t showed an unexpected amount o f a l t e r a t i o n , n o t 
o n l y i n t h e s e d i m e n t s , b u t a l s o i n t h e d i o r i t e . I t i s u n u s u a l t o 
f i n d so much h i g h e r magnesium C h l o r i t e (Item 5, C h l o r i t e 1) i n 
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t h e d i o r i t e i n t r u s i v e s i n t h i s a r e a . F u r t h e r , t h e c o m p l i c a t e d 
c o n t a c t zone (Zone 2) shows many o t h e r f a v o r a b l e f e a t u r e s (Items 
4,6,7,8 & 9 ) . 

Thus I b e l i e v e t h a t Hole K13 was n o t a t o t a l l o s s , b u t 
showed t h a t t h e f a v o r a b l e a l t e r a t i o n t y p e s a r e p r e s e n t i n b o t h 
sediments and i n t r u s i v e s . 

K14 e n c o u n t e r e d a r g i l l i t e s and q u a r t z i t e s o v e r i t ' s e n t i r e 
l e n g t h (450 f e e t ) . The a l t e r a t i o n f e a t u r e s p r e s e n t i n t h i s h o l e 
a r e v e r y s i m i l a r t o t h o s e shown i n Hole K10 (which a r e l i s t e d on 
page 3 o f my Dec.7,1973 r e p o r t ) . T h i s i s p a r t i c u l a r l y t r u e w i t h 
r e g a r d t o t h e pr e s e n c e o f t h e C h l o r i t e 1 p o r p h y r o b l a s t s . 

The o n l y f e a t u r e w h i c h i s r a t h e r d i s t u r b i n g i s t h e sudden 
appearance o f t h e h i g h e r i r o n c h l o r i t e ( C h l o r i t e 2) i n Zone 2. 
T h i s might be due t o an u n u s u a l amount o f a r g i l l i t e i n t h i s Zone. 
However t h e f a v o r a b l e t y p e o f b i o t i t e s t i l l p e r s i s t s (Item 4 ) . 

Zone 3 (387'-450') shows t h e most f a v o r a b l e a l t e r a t i o n . 

Thus I b e l i e v e t h a t Hole K14 s t r e n g t h e n s my o p i n i o n t h a t  
t h e r e s u l t s shown i n H o l e s K9 & 10 a r e p e r s i s t i n g t o t h e n o r t h w e s t  
and t h a t t h e deepening o f Hole K14 i s w a r r a n t e d . 

I r e a l i z e t h a t much of t h e above may be i n e x p l i c a b l e t o you, 
but am h o p i n g t h a t d u r i n g your proposed v i s i t t o T o r o n t o I w i l l 
be a b l e t o demonstrate t h e f a c t s on which my o p i n i o n s a r e based. 

A c c o r d i n g l y I am h o l d i n g t h i s r e p o r t and o t h e r m a t e r i a l 
u n t i l y o u r v i s i t . 

H ole K14. 

P e t e r P r i c e 
Consulti»g^Geologist. 

^ 
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KIM CLAIMS, HOLE K - 13. 

T.S. # e 299 a t 25'. 

R a t i n g 2 - v e r y good s e c t i o n t o show a f i n e g r a i . A ? q u a r t z i t e 
w i t h no d e f i n i t e f e l d s p a r i n background, which has been f a i r l y h e a v i l y 
a l t e r e d by (1) f i n e g r a i n e d s e r i c i t e , and ( 2 ) w e l l t o heavy d i s s e m i n a t e d 
p o r p h y r o b l a s t s o f moderate b i - r e f r i n g e n t C h l o r i t e 1 R.P. w i t h some 
p l e o c h r o i c h a l o e s . There i s a t r a c e o f p y r i t e t h r o u g h o u t s e c t i o n . Hazy 
b e d d i n g appears t o be 30deg. t o c o r e a x i s . 

T.S. # e 300 a t 50'. 

R a t i n g 1 - good s e c t i o n t r j show a change t o an i n t e n s e l y a l t e r e d 
r o c k w h i c h now c o n s i s t s o f f i n e g r a i n e d c a r b o n a t e s , m u s c o v i t e g e n e r a l l y 
i n v e i n l e t s , and d i s s e m i n a t e d q u a r t z g r a i n s . The specimen shows a 
r u s t y c a r b o n a t e v e i n s u b - p a r a l l e l t o c o r e a x i s , b u t t h e t h i n s e c t i o n 
was c u t from t h e n o n - r u s t e d p o r t i o n . NOTE no c h l o r i t e . 

T.S. # e 301 a t 75'. 

R a t i n g 1 - good s e c t i o n t o show a n o t h e r change t o a c a r b o n a t e d 
and c h l o r i t i c q u a r t z d i o r i t e . There i s heavy p r i m a r y amphibole and 
f e l d s p a r i n background, and some q u a r t z . Dominant a l t e r a t i o n s a r e 
(1) heavy c a r b o n a t e s i n v e i n l e t s and d i s s e m i n a t i o n s , and (2) a n e t 
work o f v e i n l e t s c o n s i s t i n g o f low b i - r e f r i n g e n t C h l o r i t e 1 R.P. T h i s 
c h l o r i t e appears t o have a t t a c k e d t h e f e l d s p a r b u t n o t t h e amphibole. 

T.S. # e 302 a t 100'. 

R a t i n g 2 - v e r y good s e c t i o n t o show a h e a v i l y a l t e r e d q u a r t z 
d i o r i t e . Dominant a l t e r a t i o n i s c l i n o z o i s i t e w i t h some e p i d o t e . These 
m i n e r a l s have a l m o s t c o m p l e t e l y r e p l a c e d t h e background f e l d s p a r . 
F u r t h e r t h e y a r e always accompanied by low b i - r e f r i n g e n t C h l o r i t e 1 R.P. 
Luecoxene i s d i s s e m i n a t e d t h r o u g h o u t s e c t i o n . 

T.S. # e 303 a t 125'. 

R a t i n g 1 - good s e c t i o n t o show t h e same r o c k but w i t h changes i n 
a l t e r a t i o n . Dominant a l t e r a t i o n i s e p i d o t e w i t h minor c l i n o z o i s i t e . 
There a r e v e i n l e t s and c l o t s o f h i g h b i - r e f r i n g e n t C h l o r i t e 1 w i t h 
some mixed C h l o r i t e 2. Some o f t h e f e l d s p a r s have a l t e r e d t o s e r i c i t e 
and t h e r e a r e a l s o s l i g h t v e i n l e t s and d i s s e m i n a t i o n s o f c a r b o n a t e s . 

T.S. # e 304 a t 150'. 

Rock i s an e p i d o t i z e d q u a r t z d i o r i t e . I t c l o s e l y resembles 
T.S.# 302, e x c e p t t h a t some o f t h e f e l d s p a r s have been c o n v e r t e d t o 
s e r i c i t e . R a t i n g 0. 

T.S. # e 305 a t 175'. 

Rock i s a m o d e r a t e l y a l t e r e d q u a r t z d i o r i t e . More background 
f e l d s p a r s remain u n a l t e r e d , and t h e r e i s a moderate amount o f back
ground q u a r t z . E p i d o t e i s t h e dominant a l t e r a t i o n , and i s accompanied 
by minor c l i n o z o i s i t e . There i s o n l y s l i g h t low b i - r e f r i n g e n t 
C h l o r i t e 1 R.P. R a t i n g 0. 



T.S. # e 306 a t 200'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a b i o t i t i c and 
s e r i c i t i c q u a r t z i t e . D i s s e m i n a t e d h i g h b i - r e f r i n g e n t green b i o t i t e i s 
e x t r e m e l y heavy. S e r i c i t e i s a l s o heavy, and i s accompanied by s l i g h t 
m u s c o v i t e . Rock i s banded normal t o c o r e a x i s . Cannot see any " s p o t s " . 
NOTE no c h l o r i t e . 

T.S. # e 307 a t 225'. 

R a t i n g 2 - v e r y good s e c t i o n t o show what appears t o be a f a i r l y 
c o a r s e g r a i n e d q u a r t z f e l d s p a r i n t r u s i v e w h i ch has been i n t e n s e l y 
a l t e r e d . Dominant a l t e r a t i o n s a r e (1) heavy d i s s e m i n a t e d moderate b i -
r e f r i n g e n t green b i o t i t e , (2),, much d i s s e m i n a t e d c a r b o n a t e s , (3) 
d i s s e m i n a t e d sphene? l e u c o x e n e ? , and (4) a network o f v e i n l e t s c u t t i n g 
a l l t h e p r e c e d i n g c o n s i s t i n g o f low b i - r e f r i n g e n t C h l o r i t e 1 R.P. 
w i t h C h l o r i t e 2 mixed. NOTE no s u l p h i d e s . 

T.S. # e 308 a t 250'. 

R a t i n g 3 - e x c e l l e n t s e c t i o n t o show a f a i r l y c o a r s e g r a i n e d 
f e l d s p a r - r i c h i n t r u s i v e , w h i ch has been h e a v i l y c h l o r i t i z e d . H i g h 
b i - r e f r i n g e n t C h l o r i t e 2 w i t h e x c e l l e n t p l e o c h r o i c h a l o e s (see e s p e c i a l l ; 
1/2 way a t 2.30 o ' c l o c k ) o c c u r s as a network o f v e i n l e t s . The c h l o r i t e 
i s w e l l c r y s t a l l i z e d . The o n l y o t h e r a l t e r a t i o n o f note i s d i s s e m 
i n a t e d c a r b o n a t e s . A l s o o c c u r i n g w i t h t h e c h l o r i t e i s d i s s e m i n a t e d 
p y r r h o t i t e . 

T.S. # e 309 a t 275'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a r o c k which c o n s i s t s 
m a i n l y o f c a r b o n a t e s w i t h some q u a r t z . Specimen may come from a v e i n 
s u b - p a r a l l e l t o c o r e a x i s . What t h e o r i g i n a l r o c k was i s i n d e t e r m i n a t e , 
b u t t h e r e a r e p a t c h e s (remnants?) o f a f i n e g r a i n e d s i l i c e o u s r o c k 
w i t h t o u r m a l i n e . NOTE no c h l o r i t e . 

T.S. # e 310 a t 300'. 

Rock i s a q u a r t z v e i n w i t h c a r b o n a t e s . I t i s p r o b a b l y a n o t h e r 
p a r t o f t h e same v e i n d e s c r i b e d i n T.S.# 309, but q u a r t z i s dominant 
i n s t e a d o f c a r b o n a t e s . R a t i n g 0. 

T.S. # e 311 a t 325'. 

R a t i n g 1 - good s e c t i o n t o show a change t o an a m p h i b o l e - r i c h 
q u a r t z d i o r i t e . Rock i s o n l y m o d e r a t e l y a l t e r e d as f o l l o w s : - (1) 
moderate b i - r e f r i n g e n t C h l o r i t e 2 o c c u r s m a i n l y as pat c h e s and w i t h 
d i s s e m i n a t e d p y r i t e , (2) moderate b i - r e f r i n g e n t green b i o t i t e i s 
s l i g h t , o f t e n w i t h p y r i t e , and (3) t h e r e i s a t r a c e o f c a r b o n a t e s . 

T.S. # e 312 a t 350'. 

R a t i n g 1 - good s e c t i o n t o show an i n t e n s e l y e p i d o t i z e d q u a r t z 
d i o r i t e . V ery l i t t l e o f t h e o r i g i n a l d i o r i t e r e m ains. The e p i d o t e 
i s e x t r e m e l y heavy and has c o m p l e t e l y o b l i t e r a t e d t he background 
f e l d s p a r s . The o n l y o t h e r a l t e r a t i o n s a r e t r a c e s o f c a r b o n a t e s , 
moderate b i - r e f r i n g e n t C h l o r i t e 2 and much d i s s e m i n a t e d l e u c o x e n e . 



T.S. # e 313 a t 375' . 

Rock i s an e p i d o t i z e d q u a r t z d i o r i t e . I t i s a m p h i b o l e - r i c h and 
f a i r l y h e a v i l y a l t e r e d . Dominant a l t e r a t i o n s a r e (1) heavy c l i n o 
z o i s i t e and e p i d o t e i n v e i n l e t s and d i s s e m i n a t i o n s , and (2) many 
v e i n l e t s o f moderate b i - r e f r i n g e n t C h l o r i t e 1 R.P.. There i s some 
re p l a c e m e n t o f amphibole by C h l o r i t e 1. C u t t i n g t he s e c t i o n e a s t - w e s t 
i s a v e i n c o n s i s t i n g o f q u a r t z and f e l d s p a r w i t h much granophyre. 
R a t i n g 0. 

T.S. # e 314 a t 400'. 

Rock i s q u a r t z d i o r i t e . A l t e r a t i o n has changed and i s o n l y 
moderate. There i s no c l i n o ~ z o l " s i t e , e p i d o t e o r c h l o r i t e , t he o n l y 
a l t e r a t i o n o f note b e i n g v e i n l e t s and d i s s e m i n a t i o n s o f c a r b o n a t e . 
R a t i n g 0. 

T.S. # e 315 a t 425' . 

R a t i n g 1 - good s e c t i o n t o show a change t o an i n t e n s e l y a l t e r e d 
q u a r t z d i o r i t e . A l t e r a t i o n i s i n t e n s e and resembles t h a t i n T.S.# 313 
as f o l l o w s : - (1) dominant a l t e r a t i o n i s c l i n o z o i s i t e and e p i d o t e i n 
v e i n l e t s and d i s s e m i n a t i o n s , and (2) low b i - r e f r i n g e n t C h l o r i t e 1 R.P. 
i n v e i n l e t s and d i s s e m i n a t i o n s . There i s no c a r b o n a t e s . 

T.S. # e 316 a t 450' . 

R a t i n g 1 - good s e c t i o n t o show a q u a r t z d i o r i t e which shows l e s s 
p r i m a r y amphibole t h a n u s u a l , and i n g e n e r a l i s o n l y m o d e r a t e l y 
a l t e r e d . A l t e r a t i o n c o n s i s t s o f (1) c l i n o z o i s i t e and s l i g h t e p i d o t e 
i n v e i n l e t s and d i s s e m i n a t i o n s , (2) c a r b o n a t e s m a i n l y i n v e i n l e t s , and 
(3) p a t c h e s and v e i n l e t s o f moderate b i - r e f r i n g e n t C h l o r i t e 1 R.P. 
w i t h some C h l o r i t e 2 mixed. 

T.S. # e 317 a t 475'. 

Rock i s a m o d e r a t e l y a l t e r e d q u a r t z d i o r i t e . I t c l o s e l y r e sembles 
T.S.# 316 w i t h t h e e x c e p t i o n t h a t t h e r e i s no c a r b o n a t e s . R a t i n g 0. 

T.S. # e 318 a t 500' . 

Rock i s an a l t e r e d a m p h i b o l e - r i c h q u a r t z d i o r i t e . There i s more 
amphibole t h a n i n any o f t h e p r e c e d i n g s e c t i o n s , b u t t h e a l t e r a t i o n i s 
s i m i l a r t o T.S.# 316, e x c e p t t h a t C h l o r i t e 1 R.P. shows low b i 
r e f r i n g e n c e , and t h e r e i s much more l e u c o x e n e . R a t i n g 0. 

T.S. # e 319 a t 525'. 

R a t i n g 1 - good s e c t i o n t o show the u s u a l q u a r t z d i o r i t e b u t w i t h 
much h e a v i e r a l t e r a t i o n . B e s i d e s t h e u s u a l c l i n o z o i s i t e and e p i d o t e , 
t h e r e i s much secondary amphibole. V i e n l e t s and d i s s e m i n a t i o n s o f v e r y 
low b i - r e f r i n g e n t C h l o r i t e 1 R.P.occur t h r o u g h o u t s e c t i o n b ut moderate 
b i - r e f r i n g e n t C h l o r i t e l , w e l l c r y s t a l l i z e d , o c c u r s on the b o r d e r s o f a 
l a t e q u a r t z c a r b o n a t e v e i n l e t . 

T.S. # e 320 a t 550'. 

Rock i s an i n t e n s e l y a l t e r e d a m p h i b o l e - r i c h q u a r t z d i o r i t e . A l t e r 
a t i o n i s e x t r e m e l y heavy, but u n l i k e p r e v i o u s s e c t i o n s , e p i d o t e i s 
dominant r a t h e r t h a n c l i n o z o i s i t e . F u r t h e r C h l o r i t e 1 R.P. shows v e r y 



HOLE K - 14. 

T.S. # e 321 a t 75'. 

R a t i n g 1 - good s e c t i o n t o show a s e r i c i t i c and c a r b o n a t e d f i n e 
g r a i n e d q u a r t z i t e . S e r i c i t e i s e x t r e m e l y heavy and o c c u r s b o t h as 
d i s s e m i n a t i o n s and i n bands, w h i c h p r o b a b l y r e p r e s e n t b e d d i n g . 
Carbonates a r e f i n e g r a i n e d b u t are heavy and d i s s e m i n a t e d . Low b i -
r e f r i n g e n t b i o t i t e and t o u r m a l i n e o c c u r t h r o u g h o u t the s e c t i o n . The 
n o r t h e a s t c o r n e r o f s e c t i o n i s w e l l p y r i t i z e d , and t h e r e i s a t r a c e 
o f ZnS (see e s p e c i a l l y 1/4 way a t 7.30 o ' c l o c k ) . 

T.S. # e 322 a t 75'. 

R a t i n g 1 - good s e c t i o n t o show a c a r b o n a t e d and s e r i c i t i c f i n e 
g r a i n e d q u a r t z i t e . Carbonates i n d i s s e m i n a t i o n s and v e i n l e t s a r e 
h e a v i e r t h a n i n T.S.# 321. S e r i c i t e i s l e s s , b ut low b i - r e f r i n g e n t 
b i o t i t e i s more p l e n t i f u l . P y r i t e i s t h e o n l y s u l p h i d e and o c c u r s 
m a i n l y i n a v e i n l e t w i t h c a r b o n a t e s . 

T.S. # e 323 a t 100'. 

Rock i s a c a r b o n a t e d q u a r t z i t e . I t i s s l i g h t l y c o a r s e r g r a i n e d 
t h a n T.S.# 321, and t h e r e a r e d e f i n i t e changes i n a l t e r a t i o n as 
f o l l o w s : - (1) c a r b o n a t e s a r e dominant, (2) t h e r e i s o n l y as t r a c e 
o f s e r i c i t e , and (3) t h e r e i s no b i o t i t e , t o u r m a l i n e o r s u l p h i d e s . 
R a t i n g 0. 

T.S. # e 324 a t 100'. 

Rock i s a c a r b o n a t e d q u a r t z i t e . I t resembles T.S.# 32 3 i n a l l 
r e s p e c t s . R a t i n g 0. 

T.S. # e 325 a t 125'. 

R a t i n g 1 - good s e c t i o n t o show a change i n r o c k and a l t e r a t i o n . 
The r o c k i s a f i n e g r a i n e d banded a r g i l l i t e . E x t r e m e l y heavy s e r i c i t e 
i s t h e dominant a l t e r a t i o n , t o g e t h e r w i t h much d i s s e m i n a t e d c a r b o n a t e s . 
Carbonates a l s o accompany p y r i t e , w h i ch o c c u r s i n minute beds. High 
b i - r e f r i n g e n t C h l o r i t e 1 o c c u r s as two t y p e s : - (a) as p o r p h y r o b l a s t s 
d i s s e m i n a t e d t h r o u g h o u t t h e s e c t i o n , and (b) accompanying t h e p y r i t e 
and c a r b o n a t e s . There i s a l s o much f i n e g r a i n e d low b i - r e f r i n g e n t 
b i o t i t e i n some beds, t o g e t h e r w i t h t o u r m a l i n e . 

T.S. # e 326 a t 125'. 

R a t i n g 1 - good s e c t i o n t o show a s e r i c i t i c banded a r g i l l i t e . 
I t r e s e m b l e s T.S.# 325 i n a l l r e s p e c t s . 

T.S. # e 327 a t 150'. 

Rock i s a s e r i c i t i c banded a r g i l l i t e . I t resembles T.S.# 325 
bu t t h e r e a r e some changes i n a l t e r a t i o n . As u s u a l , s e r i c i t e i s 
dominant, b u t t h e r e a r e p o r p h y r o b l a s t s o f m u s c o v i t e . P y r i t e o c c u r s 
i n minute beds and i s accompanied by c a r b o n a t e s and a t r a c e o f h i g h 
b i - r e f r i n g e n t C h l o r i t e 1. There i s no b i o t i t e , and o n l y a t r a c e 
o f t o u r m a l i n e . R a t i n g 0. 



T.S. # e 328 a t 150'. 

R a t i n g 1 - good s e c t i o n t o show e s s e n t i a l l y t he same r o c k as i n 
T.S. # 327, b u t w i t h d e f i n i t e changes i n a l t e r a t i o n . Dominant a l t e r 
a t i o n s a r e (1) heavy c a r b o n a t e s d i s s e m i n a t e d t h r o u g h o u t s e c t i o n and 
o c c u r i n g i n d e f i n i t e v e i n s w i t h p y r i t e , (2) s e r i c i t e i s a g a i n v e r y 
heavy, b u t t h e r e a r e no p o r p h y r o b l a s t s o f m u s c o v i t e , and (3) 
v e i n l e t s c o n t a i n i n g p y r i t e and c a r b o n a t e s a l s o show much q u a r t z . 
Rock i s dark c o l o r e d due t o c l o s e l y spaced t h i n bands o f gunk. 
NOTE t h e r e i s no c h l o r i t e . 

T.S. # e 329 a t 175'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a s e r i c i t i c and 
b i o t i t i c c o n t o r t e d a r g i l l i t e . Rock has a b r e c c i a t e d appearance, but 
t h i s i s due t o m i c r o f a u l t i n g . S e r i c i t e and low b i - r e f r i n g e n t b i o t i t e 
a r e e x t r e m e l y heavy, t h e l a t t e r g e n e r a l l y i n bands. P y r i t e as v e i n l e t s 
and d i s s e m i n a t i o n s i s a s s o c i a t e d w i t h c a r b o n a t e s . The v e i n l e t s o f t e n 
occupy m i c r o f a u l t s . NOTE no c h l o r i t e . 

T.S. # e 330 a t 175'. 

R a t i n g 1 - good s e c t i o n t o show t h e same c o n t o r t e d and m i c r o -
f a u l t e d a r g i l l i t e , b u t w i t h some changes i n a l t e r a t i o n . There i s no 
b i o t i t e . S e r i c i t e i s e x t r e m e l y heavy, and t h e r e i s much more c a r b o n 
a t e s than i n T.S.# 329. M a i n l y t h e y a r e f i n e g r a i n e d and di s s e m 
i n a t e d , b u t t h e r e i s a d e f i n i t e a s s o c i a t i o n w i t h f a i r l y heavy p y r i t e 
m a i n l y i n v e i n l e t s . A g a i n no c h l o r i t e . 

T.S. # e 331 a t 200'. 

R a t i n g 2 - v e r y good s e c t i o n t o show a t h i n bedded a r g i l l i t e 
i n w h i c h t h e dominant a l t e r a t i o n i s s e r i c i t e . There i s n e g a t i v e t o 
heavy p y r i t e , g e n e r a l l y a s s o c i a t e d w i t h c a r b o n a t e s , and h i g h b i -
r e f r i n g e n t C h l o r i t e 1. The l a t t e r a l s o o c c u r s as p o r p h y r o b l a s t s 
t h r o u g h o u t s e c t i o n . NOTE cannot see any s p h a l e r i t e i n s e c t i o n , b u t 
geochem shows 370 p.p.m. 

T.S. # e 332 a t 200'. 

R a t i n g 2 - v e r y good s e c t i o n t o show a r o c k and a l t e r a t i o n 
v e r y s i m i l a r t o t h a t i n T.S.# 331. 

T.S. # e 333 a t 225'. 

Rock i s a t h i n bedded s e r i c i t i c a r g i l l i t e . E x t r e m e l y heavy 
s e r i c i t e i s the dominant a l t e r a t i o n , b ut t h e r e a r e a l s o p o r p h y r o 
b l a s t s o f m u s c o v i t e as i n T.S.# 327. P y r i t e o c c u r s a l o n g beds and 
i n v e i n l e t s w i t h q u a r t z and c a r b o n a t e s . NOTE no c h l o r i t e . R a t i n g 0. 

T.S. # e 334 a t 225'. 

Rock i s a t h i n bedded s e r i c i t i c a r g i l l i t e . I t resembles T.S.# 
333 i n a l l r e s p e c t s , e x c e p t t h a t t h e r e i s a p y r i t e v e i n l e t c u t t i n g 
t h e b e d d i n g a t about 70degs. and o b v i o u s l y o c c u p y i n g a m i c r o f a u l t . 
R a t i n g 0. 



T.S. # e 335 a t 250'. 

Rock i s a f i n e g r a i n e d q u a r t z i t e . Rock i s r e l a t i v e l y u n a l t e r e d , 
the o n l y u n u s u a l f e a t u r e b e i n g d i s s e m i n a t e d f i n e g r a i n e d minute 
c r y s t a l s o f m u s c o v i t e . S e r i c i t e i s o n l y s l i g h t , b u t c a r b o n a t e s o c c u r 
i n v e i n l e t s w i t h p y r i t e . R a t i n g 0. 

T.S. # e 336 a t 250'. 

Rock i s a f i n e g r a i n e d q u a r t z i t e . I t resembles T.S.# 335 i n 
a l l r e s p e c t s . R a t i n g 0. 

T.S. # e 337 a t 275'. 

R a t i n g 1 - good s e c t i o n t o show a change i n r o c k and a l t e r a t i o n . 
The r o c k i s a f i n e l y l a m i n a t e d a r g i l l i t e . A l t e r a t i o n i s as f o l l o w s : -
(1) heavy d i s s e m i n a t e d s e r i c i t e and rods o f m u s c o v i t e which a r e o f t e n 
a l t e r e d t o h i g h b i - r e f r i n g e n t C h l o r i t e 2, (2) heavy d i s s e m i n a t e d h i g h 
b i - r e f r i n g e n t b i o t i t e , and (3) minute v e i n l e t s o f q u a r t z and moderate 
b i - r e f r i n g e n t C h l o r i t e 2. 

T.S. # e 338 a t 275'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a somewhat d i f f e r e n t 
r o c k and a l t e r a t i o n than i n T.S.# 337. The r o c k shows not o n l y beds 
o f f i n e g r a i n e d a r g i l l i t e , b u t a l s o some c o a r s e r g r a i n e d beds. 
A l t e r a t i o n i s as f o l l o w s : - (1) t h e same heavy s e r i c i t e and rods o f 
m u s c o v i t e a l t e r e d t o h i g h b i - r e f r i n g e n t C h l o r i t e 2, (2) h i g h b i -
r e f r i n g e n t b i o t i t e v a r i e s from s l i g h t t o heavy, the l a t t e r i n the 
c o a r s e r g r a i n e d beds, and (3) p o r p h y r o b l a s t s o f low b i - r e f r i n g e n t 
C h l o r i t e 2. One l a t e v e i n l e t c o n t a i n i n g p y r i t e a l s o shows a t r a c e o f 
ZnS. 

T.S. # e 339 a t 300' . 

R a t i n g 1 - good s e c t i o n t o show a change t o a c h l o r i t i z e d and 
b i o t i t i c q u a r t z i t e . Moderate b i - r e f r i n g e n t C h l o r i t e 2 i s the dominant 
a l t e r a t i o n , o c c u r i n g as t h r e e t y p e s : - (a) p o r p h y r o b l a s t s , (b) a l t e r 
a t i o n o f b i o t i t e , and (c) minute v e i n l e t s . Low b i - r e f r i n g e n t b i o t i t e 
v a r i e s from s l i g h t t o heavy. S e r i c i t e and m u s c o v i t e a r e minor. 

T.S. # e 340 a t 300'. 

R a t i n g 1 - good s e c t i o n t o show a c h l o r i t i z e d and b i o t i t i c 
q u a r t z i t e . I t resembles T.S.# 339 i n a l l r e s p e c t s , e x c e p t t h a t the 
moderate b i - r e f r i n g e n t C h l o r i t e 2 shows some p l e o c h r o i c h a l o e s . 

T.S. # e 341 a t 325'. 

Rock i s a c h l o r i t i c and b i o t i t i c q u a r t z i t e . I t resembles T.S.#s 
339 and 340 c l o s e l y , e x c e p t t h a t t h e r e a r e more v e i n l e t s o f low b i -
r e f r i n g e n t C h l o r i t e 2. R a t i n g 0. 

T.S. # e 342 a t 325'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a q u a r t z i t e i n which 
the o n l y a l t e r a t i o n o f note i s heavy moderate b i - r e f r i n g e n t C h l o r i t e 2 
i n d i s s e m i n a t i o n s and v e i n l e t s . NOTE t h e r e i s no b i o t i t e , s e r i c i t e 
o r m u s c o v i t e . 



T.S. # e 343 a t 350'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a h e a v i l y s e r i c i t i c 
a r g i l l i t e ? w i t h q u a r t z c h l o r i t e v e i n l e t s . I t i s d i f f i c u l t t o dete r m i n e 
i f t h i s r o c k i s an a r g i l l i t e due t o t h e f a c t t h a t i t has been i n t e n s e l y 
s e r i c i t i z e d . C u t t i n g t h i s r o c k a r e v e i n l e t s c o n s i s t i n g o f q u a r t z , 
moderate b i - r e f r i n g e n t C h l o r i t e 2, m u s c o v i t e , and a t r a c e o f t o u r m a l i n e . 

T.S. # e 344 a t 350'. 

R a t i n g 1 - good s e c t i o n t o show t h e same h e a v i l y s e r i c i t i c 
a r g i l l i t e , b ut w i t h o n l y vague o c c u r r e n c e s o f v e i n l e t s so prominent 
i n t h e p r e v i o u s s e c t i o n . Moderate b i - r e f r i n g e n t C h l o r i t e 2 o c c u r s 
m a i n l y as an a l t e r a t i o n pro"d"tTc"t o f m u s c o v i t e , and minor low b i -
r e f r i n g e n t b i o t i t e . 

T.S. # e 345 a t 375'. 

Rock i s a c h l o r i t i z e d q u a r t z i t e . Moderate b i - r e f r i n g e n t C h l o r i t e 2 
i s t h e dominant a l t e r a t i o n , and o c c u r s as d i s s e m i n a t i o n s and i n 
v e i n l e t s w i t h q u a r t z and c a r b o n a t e s . There i s some re p l a c e m e n t o f 
low b i - r e f r i n g e n t b i o t i t e by C h l o r i t e 2. S e r i c i t e and m u s c o v i t e 
ar e minor. R a t i n g 0. 

T.S. # e 346 a t 375'. 

Rock i s a c h l o r i t i z e d q u a r t z i t e . I t resembles T.S.# 345 c l o s e l y 
w i t h t h e e x c e p t i o n t h a t , i f t h e r e was b i o t i t e , i t i s now a l t e r e d t o 
moderate b i - r e f r i n g e n t C h l o r i t e 2. R a t i n g 0. 

T.S. # e 347 a t 400'. 

R a t i n g 2 - v e r y good s e c t i o n t o show a change i n b o t h r o c k and 
a l t e r a t i o n . The r o c k i s a s e r i c i t i c t h i n bedded a r g i l l i t e w i t h 
s u b - p a r a l l e l bands of gunk. Low b i - r e f r i n g e n t b i o t i t e v a r i e s from 
n e g a t i v e t o w e l l , and appears t o be c o n f i n e d t o i n d i v i d u a l beds. 
P y r i t e i s f a i r l y heavy. Low b i - r e f r i n g e n t C h l o r i t e 1 R.P. o c c u r s 
b o t h as d i s s e m i n a t e d p o r p h y r o b l a s t s and w i t h p y r i t e , w i t h a t r a c e o f 
p l e o c h r o i c h a l o e s . 

T.S. # e 348 a t 400'. 

R a t i n g 2 - v e r y good s e c t i o n t o show a s e r i c i t i c and b i o t i t i c 
t h i n bedded a r g i l l i t e . I t i s s i m i l a r t o T.S.# 347 e x c e p t t h a t h i g h 
b i - r e f r i n g e n t b i o t i t e i s much h e a v i e r . There a r e many low b i - r e f r i n g 
e n t C h l o r i t e 1 p o r p h y r o b l a s t s . Two c a r b o n a t e v e i n l e t s c r o s s s e c t i o n 
w h i c h a r e "rimmed" by low b i - r e f r i n g e n t C h l o r i t e 1, and show a 
t r a c e o f ZnS. 

T.S. # e 349 a t 425'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a b i o t i t i c and 
c h l o r i t i c a r g i l l i t e . Low b i - r e f r i n g e n t b i o t i t e i s e x t r e m e l y heavy. 
There a r e many p o r p h y r o b l a s t s of h i g h b i - r e f r i n g e n t C h l o r i t e 1. The 
same c h l o r i t e accompanies d i s s e m i n a t e d p y r i t e and shows some p l e o 
c h r o i c h a l o e s . S e r i c i t e i s n o t as heavy as i n p r e c e d i n g s e c t i o n s . 



T.S. # e 350 a t 425'. 

R a t i n g 1 - good s e c t i o n t o show the same r o c k as i n T.S.# 349 
and s i m i l a r a l t e r a t i o n , t h e o n l y e x c e p t i o n b e i n g t h a t b e s i d e s the 
h i g h b i - r e f r i n g e n t C h l o r i t e 1 p o r p h y r o b l a s t s , t h e r e a r e many low 
b i - r e f r i n g e n t C h l o r i t e 1 " s p o t s " . These show some p l e o c h r o i c h a l o e s . 

T.S. # e 351 a t 450'. 

R a t i n g 1 - good s e c t i o n t o show a change t o a b i o t i t i c f i n e 
g r a i n e d q u a r t z i t e . Low b i - r e f r i n g e n t b i o t i t e i s e x t r e m e l y heavy, b u t 
t h e r e i s much l e s s s e r i c i t e . F a i r l y heavy p y r i t e o c c u r s i n bands. 
I t ..s o f t e n a s s o c i a t e d w i t h ..carbonates and moderate b i - r e f r i n g e n t 
C h l o r i t e 1. There a re a few C h l o r i t e 1 p o r p h y r o b l a s t s . 

T.S. # e 352 a t 450'. 

R a t i n g 1 - good s e c t i o n t o show a r o c k w h i ch i s s i m i l a r t o 
T.S.# 351, b u t w i t h v e r y l i t t l e p y r i t e . As b e f o r e , low b i - r e f r i n g e n t 
b i o t i t e i s e x t r e m e l y heavy, b u t i n t h i s s e c t i o n t h e r e a r e p o r p h y r o 
b l a s t s o f c a r b o n a t e s accompanied by moderate b i - r e f r i n g e n t C h l o r i t e 1. 
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» 1 — . 

! "7 H 375" O 4-.2We\W. P.P. — , 

{) 40 0 o — {) 40 0 o — 

V T () 4-25 1 < 

If 460 \ - — . , _ 
. . — , . — -

( a M Sbo o . — . 

!1 - — 

S2fl U S6b o 2 \ WV/q-̂ -.&s. ^ P — 
. • — 



T.S. 
N o . 
e 

Hole 
N o . 

Foot
a g e 

Rating A m p h . Epidote Biotite Sericite Quar t z Feldspar Carbs . Sulphides 'Gunk ' 
(Sphene) 

K - 1 3 2 _ 
- — — 

SbC weJ( 
P>*kea. V . Ir Weil i i s s V r v i 

300 n S o I — - — S i / , wett ca?. . — -

ti 7 5 " 1 
1 : » i-

o? n 2. ditto ^? weW Bv< a i r 
i 

ii 
1 2 5 " 1 efcttfb — 

04- n \ S 6 O 
— H 1 T — 

o 5 » n r O ctfttb 
E.p MSq 
Clw»c.\i \)f . . — • dtltb 

o& ii Zoo ] — 
1 1 

01 n 22 r — , 
1 " 1 -J' €.PWevie¥

 2 s Q u c ? 

0?> i» — 

1 (Si 

0°1 n i i . 

it 0 • it 0 • 

f! >' i Hectares - - — TO 

J 2 . i\ 3 5 0 1 
<%Ap K Rim sli 

_ — . 
1 

J 2 . i\ 3 5 0 1 
<%Ap K Rim sli 

_ — . 

« 3 1 f f o Ep Well <*v5sfl\ — difTo 

14- o 
(^pK Prim —r *• 

- — 

n I 
C\\ no 

, ' wei( RK*hea alt* • — 

»» t ditto v̂< W att* 
Weil \J 

IT ii 4 7 5 o 
i i ] 
ditto 

• d«\fo 

56o o 
H>*pV\ ̂  nm ditto — ditfo 

n ^ S * 1 
* CX\ no Intta 

M/etl diss 
120 SSo o £p VaW Vta, 5 I V 



T.S. 
N o . 

Ho le 
N o . 

Foot
a g e 

Rating L o g g e d as:— R o c k s h o w n b y T h i n S e c t i o n : — 

75" < 

H 75" 1 It n It '1 
. • ; v v \) 

^•A-Vy-vaV .X A S o o c,7w c- , „ " 
\l I0O 0 

I oo o 'I « 

33. i , I 

it 1 u •.l * vl 

n l i f e 0 I* : - U ,1" l l H » II 

m \ ii <L a It 

I P w 
« \ 

-

1 « 

i) I T S ' 1 \\ jg it u 

33 V \i 2 o o 2k i' 6 - ft A 

3 3 ^ • l X ii A- » " il ^ 11 H II II 

3 3 3 n 0 II 

* o Ml .Ji * A II •' II ' I 

'i O 

3 3 ^ i 0 
\> 

ii ii * 

331 II tins' \ ^^X*,^ i a r\*i t*. ^ l o ' V i ' V i f . o V Q i l l ' V - * . 

n A i r \ 4. " h- H * 

ii \ 

t) 3 O D \ 
J ft 

* » * V " " 

>t 0 I I »» » ei- II 11 

3 ^ 
ii 3 i £ I i* it 



T.S. 
N o . 
e 

Hole 
N o . 

Foot
a g e 

Rating 
C h l o r i t e " M i x e d " C h l o r i t e P l e o c h r o i 

in C h 
c H a l o e s 
o r i t e T.S. 

N o . 
e 

Hole 
N o . 

Foot
a g e 

Rating l 
d e g . 

2 
d e g . 

l 
d e g . 

2 
d e g . 

P l e o c h r o i 
in C h 

c H a l o e s 
o r i t e T.S. 

N o . 
e 

Hole 
N o . 

Foot
a g e 

Rating l 
d e g . 

2 
d e g . 

l 
d e g . 

2 
d e g . •(deg.) 2(deg.) 

T£" I . • 
. ; 

7 ^ I • - - — i 

a_> M ICO 0 , . . - — 

2.4- y t o o O 
: . 

2 5 ii \ — - « • — 

2£ ft / . — . . . 
2 ? M .__ L—-

2 8 » i 
1 1 

. , _ — 

i t i • 

- * 175 i • . — , ' • , . 

u ? — — — - • 

3 ^ 2 0 n 2__ 3 ^ 2 0 n 2__ 

5*3 O ;- • -

In 2 7 5" o _ _ _ _ _ _ • — 

u I _ 
h 25*0 0 

; 

3 7 (i 27_T f 

3$ ii ?7,T [ s4-— _ — — • 

3 ^ i 7>oo ( 
4-."3>V>ea diS&c*"Por?*'> 

M O n f — . 

4-1 ft 5 2 5 I • — W . 
• — - I . - . . H —f l f l f r—— , 

• — — - • 

4-2 3 ? 5 1 
4--3 H-ea diss 

4-2 V 3 ? 5 1 ~ - — 



T.S. 
N o . 

e 

Hole 
N o . 

Foot
a g e 

Rating A m p h . Epidote Biotite Sericite Q u a r t z Feldspar Carbs . Sulphides 'Gunk ' 
(Sphene) 

32,1 IS ) i, 
14 .ft t o l - U R 

<5_.r- __t"W__, 
cA\«.5«*4_«,f__ 9»ti ^1CV_ . 

it 75" 1 -.. -
1 - J •TSor>Ylâ *»c_ 
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__ uv __Ĵ > ? f ^ ^ V o vJ_A\ 

i' 4 2 _ T ! . {& /_.«-_) l - L Q *? SU 
w e l l 

4 2 _ T / —. E)ft V̂-O. c*t_._. 
<_*fft6 ? 4 . 

p iss 
5 / 4 5 b 1 -— 

c o l — R . 
•__v 

ditto 
•7 

i 
dUlte -tfttb 

1 
— ? 



December 7,197 3. 

Mr.J.D.Harvie. 
C o - o r d i n a t o r , 
B u s i n e s s Development Dept.7— 
I m p e r i a l O i l L t d . , 
111 - S t . C l a r Ave.W., 
Toro n t o 7, On :. 

Dear M r . H a r v i i , 

Re Recent D r i l l i n g , Kim C l a i m s , K i m h e r l e y A r e a , B.C.. 

A memorandum w r i t t e n by G . d e M i l l e ( r e c e i v e d by me 
i n June 19 73 ) , c o u p l e d w i t h a s t u d y o f t h i n s e c t i o n s t a k e n 
from s u r f a c e specimens from C l a i m 54, and t h o s e t a k e n from 
Holes K10 and K l l ( d r i l l e d i n 1973) , has caused me t o r e 
e v a l u a t e my o p i n i o n s r e g a r d i n g t h e s e c l a i m s . 

The 74 t h i n s e c t i o n s were c u t from specimens as 
f o l l o w s : -

T.S. 225-241. S u r f a c e specimens c o l l e c t e d by 
J . S . S c o t t i n t h e n o r t h west a r e a o f 
C l a i m 54. 

T.S. 242-281 Specimens taker, from Hole K l l by 
J.R. C r a n s t o n e . 

T.S. 282-298 Specimens t a k e n from Hole K10 by 
J.R . C r a n s t o n e . 

The e x a m i n a t i o n o f t h e above t h i n s e c t i o n s has 
prompted me t o r e - a s s e s s a l l t h e d a t a from t h e h o l e s d r i l l e d 
p r e v i o u s l y on t h e Kim C l a i m s (Kl,2,4,5,7,8 & 9 ) , t o g e t h e r 
w i t h t h a t g a i n e d from s u r f a c e s p e c i m e n s . ( s e e R e p o r t s d a t e d 
Dec.5,1969, March 2G,1972 and June 7,1972). 

T h i s l e d t o a r e - c a l c u l a t i o n o f t h e d a t a , and t h e 
p l o t t i n g o f new a l t e r a t i o n s e c t i o n s o f a l l t h e d r i l l h o l e s . 
F o r c omparison p u r n o s e s , I have done a s i m i l a r r e - c a l c u l a t i o n 
e t c . o f t h e r e s u l t s o b t a i n e d from my s t u d y o f t h e a l t e r a t i o n 
t y p e s shown, by the h o l e s d r i l l e d on t h e Rimrock ground. 

The d e t a i l o f t h e 74 t h i n s e c t i o n s l i f t e d above i s 
g i v e n i n t h e accompanying n o t e s and t a b l e s . C o p i e s o f t h e new 
a l t e r a t i o n d r i l l h o l e s e c t i o n s a r e a l s o i n c l u d e d . 



Mr. J.D. i l a r v i e . -2- December 7,1973. 

D e s c r i p t i o n o f New A l t e r a t i o n S e c t i o n s . 

The a t t a c h e d A l t e r a t i o n S e c t i o n s f o l l o w t h e s;ame method 
used i n a l a r g e number o f o t h e r a r e a s . As you a r e f a m i l i a r 
w i t h t h i s method, i t i s unnecessary t o g i v e t h e d e t a i l s hert*. 
However, t h e o r d e r o f t h e 17 i t e m s g i v e n i n t h e Legend r e q u i r e s 
some e x p l a n a t i o n . 

Items 1 ( Z n ) , 2 (Pb) and 3 (Cu) r e s u l t from t h e geo-
c h e m i c a l a s s a y s done on a l l c o r e specimens from t h e h o l e s 
d r i l l e d on t h e Kim C l a i m s . - O n l y t h o s e r e s u l t s which showed 
a t l e a s t t w i c e background o r b e t t e r f o r t h e s e three m e t a l s 
a r e c o n s i d e r e d . The r e s t o f the i t e m s (4 t o 17) are a r r a n g e d 
i n what I b e l i e v e t o be a d e s c e n d i n g o r d e r o f i m p o r t a n c e . 

From my p r e s e n t i n t e n s i v e work on t h e b i o t i t e group, 
I b e l i e v e t h a t t h e r e i s a d i r e c t r e l a t i o n between b i o t i t e 
w i t h a h i g h e r magnesium c o n t e n t (Item 4) and c h l o r i t e w i t h a 
s i m i l a r h i g h e r magnesium content. ( C h l o r i t e 1) (Item 5 ) . 
F u r t h e r , I b e l i e v e t h a t an i n c r e a s e d amount o f t h e s e two 
t y p e s a p p e a r i n g t o g e t h e r i s f a v o u r a b l e . T h i s stems from my 
work done on specimens I c o l l e c t e d from the a l t e r a t i o n 
p r e s e n t i n t h e hanging w a l l o f t h e S u l l i v a n orebody.Con
v e r s e l y , t h e h i g h e r i r o n t y p e b i o t i t e and a s s o c i a t e d h i g h e r 
i r o n t y p e c h l o r i t e ( C h l o r i t e 2) a r e u n f a v o u r a b l e . Hence t h e s e 
two i t e m s a r e l i s t e d as Mos. 11 and 12. 

Items 6 and 7 r e l a t e t o f a v o u r a b l e v a r i a t i o n s i n t h e 
c h l o r i t e s . Items 8 t o 1C a r e , I b e l i e v e , a r r a n g e d i n a descen
d i n g o r d e r o f i m p o r t a n c e . The p l a c i n g o f t h e " s p o t s " (No.10) 
found i n t h e South A r e a i s s t i l l d e b a t a b l e . Items 13 t o 17 
a r e i n t h e o r d e r o f l e a s t i m p o r t a n c e . 

HOLE K - l l . 

K - l l was c o l l a r e d 500 f e e t s o u t h e a s t o f Hole 1-1 and 
r o u g h l y on the same azimu t h and a s i m i l a r d i p (see S e c t i o n ) . 
Both c o l l a r e d i n h i g h l y a l t e r e d d i o r i t e , but t h e die r i t e i n 
K - l l showed more m i n e r a l i z a t i o n . 

I t i s p r o b a b l e t h a : a f a u l t o c c u r s between t h e s e two 
h o l e s which may be t h e n o r t h e a s t e x t e n s i o n o f t h e l a r g e f a u l t 
(shear) zone mapped by J S . S c o t t where i t o u t c r o p s 1600 f e e t 
t o t h e southwest. I f t h i i s t r u e , t h e n f t i s p o s s i b l e t h a t 
c o n s i d e r a b l e movement ha: t a k e n p l a c e on t h i s f a u l t . . The 
h o r i z o n t a l comporent i s unknown a t p r e s e n t , b u t t h e v e r t i c a l 
component i s a t l e a s t 30 i f e e t - e a s t s i c e u£. 

I f t h i s i s t r u e , then t h e d i f f e r e n t : zones shown on 
s e c t i o n i n Hole K - l l have rough c o u n t e r p a r t s i n Hole K - l . T h i s 
a l s o might e x p l a i n why both h o l e s bottomed i n a " s p o t t e d " zone 
(Zones 6 ) . There has always been some d i f f i c u l t y i n a s s i g n i n g 
a d i p and s t r i k e t o t h e c o n t a c t o f t h e " s p o t t e d " zone (see 
r e p o r t Dec.5,1969 pp 12-14), but i t i s now o b v i o u s t h a t i t 
d i f f e r s markedly from t h e d i p and s t r i k e o f t h e A l d r i d g e sed
i m e n t s , and a l s o t h a t o f the d i o r i t e d ykes. 



Ir. J . D. h a r v i e . December 7,1973. 

I s h o u l d a l s o : e rioted t h a t h o l e s K--1 and K - l l show much 
more geochem. Zn. anc, PL. than t h a t shown by Holes K-5 and 
K-S (see s e c t i o n ) . 

HOLE K-10. 

Hole K-10 was d r i l l e d a p p r o x i m a t e l y 1100 f e e t due s o u t h 
o f Hole K-9 a t a d i o o f 55° and a z i m u t n due west. I t ' s l e n g t h 
was o n l y 410 f e e t . Hole K-10 i s somewhat rema r k a b l e i n the 
f o l l o w i n g r e s p e c t s : - ~ — 

(1) . I t showed more s u l p h i d e s than any h o l e d r i l l e d 
t o d a t e . 

(2) . I n g e n e r a l i t shewed the b e s t geochem. Zn. 
(see s e c t i o n ) . 

(3) . The dominant a l t e r a t i o n i s C h l o r i t e 1 w i t h a 
p r e p o n d e r a n t h a b i t o f p o r p h y r o b l a s t s (see n o t e s and t a b l e s ) . 
T h i s t / p e , I .Vnow, o c c u r s i n c l o s e as s o c i a t i o n w i t h the 
S u l l i v a n orebc ;y (3ee a l s o Congress B r o c h u r e , p.32 (copy 
a t t & c h t s d ) ) , and was a l s o found by me i n t h e hanging w a l l o f the 
orebody. 

(4) . I t i s o f i n t e r e s t t o n o t e t h a t t h i s t y p e o f 
C h l o r i t e 1 was predominant i n Hole K-9 (see n o t e s and t a b l e s , 
T.S.Nos.165-171), and i n S c o t t ' s s u r f a c e s a m p l i n g i n C l a i m 54 
(see e s p e c i a l l y T.S.Nos.238-241). 

(5) . L a s t l y , t h e amount o f lew i r o n b i o t i t e * i n 
Hole K-10 i s n o t a b l e . 

D e f i n i t i o n o f N o r t h and South ~;\reas. 

The d r i l l i n g done t o date on the K r i C l a i m s (except Holes 
K-2 and K-4) i s c o n f i n e d t o two w i d e l y s e p a r a t e d a r e a s . (Note 
d i s t a n c e from Hole K - l l t o Hole K-7 i s r o l g h l y 3000 f e e t ) . These 
are here c a l l e d N o r t h A r e a and South A r e a . 

™ h e South A r e a ( a l s o c a l l e d the Lon? P i n e H i l l a r e a ) i n c l u d e s 
H o l es K-l,K-5,K-8 and K - l l . The N o r t h Area i n c l u d e s H o l e s K-7,K-9 
and K-10, a l s o specimens from C l a i m 54 a i d t h o s e from C l a i m 166 
(North Shear Zone ~ see r e p o r t March 20/72,p.3). 

In the f o l l o w i n g d i s c u s s i o n t h e two a r e a s are r e f e r r e d t o 
i n t h i s way. 

G e n e r a l c o n s i d e r a t i o n s . 

None of the d r i l l i n g done t o date has i n t e r s e c t e d (a) any 
commercial s u l p h i d e s , anc (b) no a l t e r a t i o n zone w h i c h can be 
c l a s s e d as o f prime i n t e r e s t . 

file:///reas


M r . J . D . H a r v i e . -4- December 7,1973. 

I b e l i e v e t h a t any such r e s u l t s from t h e d r i l l i n g done t o 
d a t e , (which a f t e r a l l i s near s u r f a c e , somewhat " b l i n d " and 
w i d e l y spaced) would be to o much t o e x p e c t under t h e c i r c u m s t a n c e s . 
The a r e a i s too w e l l known and has been t h o r o u g h l y s t u d i e d , n o t 
o n l y by Cominco g e o l o g i s t s , b u t a l s o t h o s e from o t h e r w e l l known 
m i n i n g companies.Rather, a t the p r e s e n t t i m e , more s u b t l e alter» 
a t i o n changes s h o u l d be l o o k e d f o r , w h i c h would not a p p e a l t o 
peo p l e o t h e r t h a n those r e a l l y f a m i l i a r w i t h t h e S u l l i v a n orebody 
and t h e g e n e r a l a r e a . 

F i r s t , however, i f t h e t h e o r y o f o r e g e n e s i s adhered t o i s 
t h a t o f s t a n d a r d sea-bottom s y n g e n e s i s i n v o l v i n g one f a v o u r a b l e 
h o r i z o n (Lower Aldri d g e - 4 4 i 4 4 1 e A l d r i d g e c o n t a c t ) , t h e n a l l work 
done t o date s h o u l d be judged i n t h i s r e s p e c t . I f t h i s h o r i z o n 
e x i s t s a t a l l on the Kim C l a i m s , t h e n i t i s p e r t i n e n t t o form an 
o p i n i o n as t o where and a t what depth i t might o c c u r . I n t h i s 
r e s p e c t a d i s c u s s i o n o f George d e M i l l e ' s memo i s r e l e v a n t . 

H i s memo s t a t e s t h a t on ex a m i n i n g Kim Cores (South Area?) 
Cominco g e o l o g i s t s " a r e o f t h e o p i n i o n t h a t t h e A l d r i d g e s e c t i o n 
c u t i s l o w e r t h a n we had s u s p e c t e d , p r o b a b l y Lower A l d r i d g e , 
comparable t o s e c t i o n s beneath th e f o o t w a l l a t th e mine." 

T h i s o p i n i o n r a i s e s a l m o s t i m p o s s i b l e s t r u c t u r a l c o n d i t i o n s . 
I f t h e South A r e a r o c k s a r e below the f a v o u r a b l e h o r i z o n , t h e n 
not o n l y t h e r e s t o f the Lower A l d r i d g e , b u t a l l o f t h e M i d d l e 
A l d r i d g e has t o be "crammed" i n t o an a r e a w h i c h i s n o t b i g enough 
t o accomodate i t . T h i s d i f f i c u l t y i 3 overcome by p o s t u l a t i n g 
" a n o r t h - n o r t h w e s t s e t o f f a u l t s c a t t i n g a c r o s s t h e Kim B l o c k 
and s e p a r a t i n g C r e s t o n and A l d r i d g e r o c k s on the s u r f a c e e a s t o f 
Lone P i n e h i l l " ( p . l ) I t i 3 a l s o s t a t e d (p.2) t h a t " d i s p l a c e m e n t s 
range t o s e v e r a l thousands o f f e e t (and must i f t h e s t r a t i g r a p h i c 
d e t e r m i n a t i o n s a r e a p p r o x i m a t e l y c o r r e c t ) b u t th e d i r e c t i o n o f 
motion i s c o n j e c t u r a l " . 

I f the t h e o r y o f or e g e n e s i s has t o adhere t o t h e " f a v o u r a b l e 
c o n t a c t " s t r u c t u r a l l y , then a l l the above poses a l m o s t i n s u r m o u n t a b l e 
d i f f i c u l t i e s t o i n t e l l i g e n t e v a l u a t i o n o f the Kim C l a i m s . Then no  
f u r t h e r work i s w a r r a n t e d , and the c l a i m s s h o u l d be abandoned. 

As you know, I have l i t t l e f a i t h i n t h e t h e o r y o f " s t a n d a r d 
sea-bottom s y n g e n e s i s " . My vi e w s have been e x p r e s s e d i n two p r e v i o u s 
r e p o r t s (Dec.5/69,p.3 and March 20/72,pp.2 & 3 ) . I agree t h a t t h e r e 
are f e a t u r e s (banding e t c . ) i n t h e S u l l i v a n orebody t h a t a r e 
r e a s o n a b l y e x p l a i n e d by such a t h e o r y , b u t t h e r e a r e a number o f 
o t h e r f e a t u r e s w h i c h pose q u e s t i o n s t h a t a r e not answered by i t . 

In t h i s r e s p e c t , i t i s o f i n t e r e s t t o no t e t h a t t h e Cominco 
g e o l o g i s t s see the same d i f f i c u l t i e s . These a r e e x p r e s s e d i n the 
Congress B r o c h u r e pp.33 & 34 ( c o p i e s o f w h i c h a r e a t t a c h e d ) . Hence 
th e a c t u a l o r i g i n o f the S u l l i v a n remains d e b a t a b l e and I am s t i l l  
s t a y i n g w i t h my o r i g i n a l o p i n i o n s . 

I f t h e s e o b j e c t i o n s t o s y n g e n e s i s a r e v a l i d , t h e n some o t h e r 
p o s s i b i l i t i e s d e s e r v e c o n s i d e r a t i o n . They a r e : -

( 1 ) . There may be, i n o t h e r a r e a s , no s t r i c t adherence t o 



Mr.J. D . h a r v i e . December 7,1973. 

the " f a v o u r a b l e h o r i z o n " . I n f a c t , i t i s e n t i r e l y p o s s i b l e 
the o r e b o c l i e s might c c u r a t any l o r i z o n - even i n t h e C r e s t o n ! 
I r e a l i z e t h a t t h i s s t a t e m e n t would be c l a s s e d as h e r e t i c a l 
i n some q u a r t e r s , but I b e l i e v e i t t o be t r u e . 

(2) . whereas t h e dominant a l t e r a t i o n s i n the h a n g i n g 
v / a l l o f the S u l l i v a n a r e a l b i t e and c h l o r i t e (up t o a h e i g h t 
o f 800 f e e t above the orebody) , l i t t l e i s known about whether 
a l t e r a t i o n o f i n t e r e s t p e r s i s t s f u r t h e r up i n t o the hanging w a l l . 
T h e r e f o r e any a l t e r a t i o n t h a t i s u n u s u a l and known t o be l o c a t e d 
n e a r known ore i s worth - f u r t h e r i n v e s t i g a t i o n . I t i s a l s o t r u e 
t h a t i f any o f the above i s v a l i d , t h e n f u t u r e work s h o u l d be 
based on t h e s e f e a t u r e s , r a t h e r than a s t r i c t dependence on t h e 
assumed l o c a t i o n o f the " f a v o u r a b l e c o n t a c t " . 

Which a r e a i s t h e more f a v o u r a b l e ? 

Based on t h e p r e s e n t i n f o r m a t i o n , I b e l i e v e t h a t i t i s now-
p o s s i b l e t o form an o p i n i o n as t o w h i c h a r e a or: t h e Kim C l a i m s 
i s t h e more f a v o u r a b l e . On page 2 o f t h i s r e p o r t I have l i s t e d 
the v a r i o u s a l t e r a t i o n m i n e r a l s i n a d e c r e a s i n g o r d e r of im
p o r t a n c e (see a l s o the Legend). 

On page 5A i s a diagram t o show the R e l a t i v e P e r c e n t a g e s o f 
A l t e r a t i o n M i n e r a l s o c c u r i n g i n a l l t h e t h i n s e c t i o n s from th e 
South and N o r t h A r e a s . I t i s o b v i o u s from t h i s diagram t h a t t h e  
N o r t h A r e a i s the more f a v o u r a b l e a t p r e s e n t . 

A n o t h e r diagram (page SB) i s a l s o i n c l u d e d , w h i c h makes a 
s i m i l a r comparison o f t h e Simrock an:l t h e two Kim A r e a s . (Note t h a t , 
s i n c e no geochem was a v a i l a b l e on R i n r o c k , the Kim Areas, have been 
r e - c a l c u l a t e d on t h i s b a s i s ) . The sa^ie t r e n d toward t h e N o r t h Area 
i s shown, but a l s o t h a t t h e South A r e a i s b e t t e r t h a n Rimrock. 

As s t a t e d above,(p.2) the p l a c i n g o f t h e " s p o t s " i n t h e 
South A r e a i s d e b a t a b l e , bu t even i f t h e y wore d e l e t e d e n t i r e l y , i t 
would n o t change the above noted t r e n d s t o .my g r e a t e x t e n t . 

C o n c l u s i o n s . 

I b e l i e v e t h a t , r a t h e r t h a n s t o p p i n g i l l work on t h e Kim 
C l a i m s , f u r t h e r e x p l o r a t i o n ( d e t a i l e d mapping, d r i l l i n g e t c . ) i s 
w a r r a n t e d , e s p e c i a l l y i f t h e above rioted c r i t e r i a a r e a p p l i e d . 

A t p r e s e n t I f a v o u r d r i l l i n g deeper i n , c.nd a l s o t o the west 
o f , t h e . i o r t h A r e a . However I am not e n t i r e l y c o n v i n c e d t h a t the 
South A r e a s h o u l d be abandoned. 

I would 1 i ; o t o d i s c u s s t h i s whole ma t i t e r p e r s o n a l l y w i t h you 
and Fentor. S c o t t a t your c o n v e n i e n c e . I am s e n d i n g a cooy o f t h i s 
r e p o r t t o Doug "Layer. 
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IMPERIAL OIL LIMITED - PRODUCING DEPARTMENT PETE PRICE 
f:rciONAi. OFFICE 

MEMORANDUM 

June 7, 1972 
F i l e : 82-G-12 

M 1-377 

TO: D. B. L a y e r 
FROM: P. P r i c e ~' ~ 

RE: ROCK OUTCROP ON EASTERN HALF OF KIM CLAIMS - K 1MBERLEY AREA, B.C. 

On June 1 and 2, 1972 , J.S. S c o t t and I made a r e c o n n a i s s a n c e 
e x a m i n a t i o n o f r o c k o u t c r o p s i n t h e above noted a r e a . P r e v i o u s l y , I had 
o n l y seen t h e o u t c r o p s around H o l e K . 2 , and I wanted t o check the unusual 
s t r i k e s and d i p s n o t e d d u r i n g t h e o r i g i n a l v i s i t . A n o t h e r o b j e c t i v e o f 
t h e t r i p was t o check the p o s s i b i l i t y t h $ t t h e r e was an u n c o n f o r m i t y 
between t h e C r e s t o n and t h e A l d r i d g e f o r m a t i o n s . F u r t h e r , I wanted t o 
examine o u t c r o p a t Hole K . 9 and t h o s e f u r t h e r t o t h e n o r t h w e s t , a l s o 
t h o s e t o the west o f Hole K.7. (Note: Numbers used below a r e c l a i m 
numbers o f b o t h o l d and new s t a k i n g . ) 

A r e a around and n o r t h o f H o l e K.2 

O u t c r o p s on C l a i m s 49 and 50 a r e v e r y numerous and show s t r i k e s 
v a r y i n g from N10°~40°E end d i p s from n s a r l y v e r t i c a l t o 55°SE. The r o c k s 
a r e t h i n bedded and f i s s i l e A l d r i d g e . The o u t c r o p s on C l a i m kO a l s o show 
th e same f e a t u r e s . 

S t a r t i n g on C l a i m 39 t h e a r e a a l o n g the p o w e r l i n e and s t r e t c h i n g 
as f a r west as C l a i m 45 shows much out ;rop. Almost w i t h o u t e x c e p t i o n t h e s e 
o u t c r o p s show a N o r t h 25°~45°V/est s t r i k e and d i p s a t 35°-40° n o r t h e a s t . 
These r o c k s a r e s l i g h t l y t h i c k e r bedded than t h o s e around H o l e K.2. 

Thus> t h e r e i s a d i v e r g e n c e o f a l m o s t 90° i n t h e n o r t h e r n p a r t 
of t h e a r e a compared t o the s o u t h e r n p a r t . A d i s t u r b a n c e o f major 
p r o p o r t i o n s i s i n d i c a t e d . Whether t h i s i s due t o f o l d i n g o r f a u l t i n g i s 
u n c e r t a i n a t t h i s t i m e . In any c a s e a r e - e x a m i n a t i o n and re-mapping o f 
the a r e a i s w a r r a n t e d . There i s f a r more o u t c r o p than i s i n d i c a t e d on the 
o r i g i n a l 1,000* t o the i n c h p r e l i m i n a r y map. 
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i t s h o u l d a l s o be noted t h a t a l l o f C l a i m s 15 , 17, 19 , 2 1 , 4 5 , 

46, 47 and 48, t o g e t h e r w i t h t h e s o u t h e r n h a l f o f C l a i m s 16, 18, 20 and 22 

were not c o v e r e d by the o r i g i n a l g r a v i t y and m a g n e t i c s u r v e y s . 
The s t e e p h i l l a l o n g t h e p o w e r l i n e g o i n g down t o t h e road on 

C l a i m s 15 and 16 showed v e r y t h i n bedded a r g i l l i t e s w i t h a n o r t h e a s t s t r i k e 
and f l a t d i p s n o r t h w e s t . These r o c k s may be C r e s t o n . I f t h e y a r e , t h e r e 
i s a d e f i n i t e u n c o n f o r m i t y -+rr t h i s a r e a . 

A l s o examined were numerous o u t c r o p s i n t h e n o r t h w e s t c o r n e r o f 
C l a i m 16 . Here t h e s t r i k e s a r e n o r t h t o n o r t h 25°E w i t h d i p s o f 25° t o the 
e a s t . They a r e f a i r l y t h i c k bedded A l d r i d g e w i t h a normal s t r i k e and d i p . 

W i t h t h e e x c e p t i o n o f the zone n e a r H o l e K . 2 , on w h i c h a s m a l l 
i n c l i n e s h a f t was sunk, no a r e a s o f o b v i o u s r u s t o r a l t e r a t i o n were n o t e d . 
( H o l e K . 2 d i d not c u t t h i s zone.) 

Opin i o n : 
In s p i t e o f the above, i t i s b e l i e v e d t h a t t h i s whole a r e a 

d e s e r v e s a more c a r e f u l l o o k . The p r e s e n c e o f a l a r g e d i s t u r b a n c e ( f o l d ? , 
f a u l t ? ) on the n o r t h w e s t e r n f l a n k o f t h e l a r g e m a g n e t i c anomaly o v e r l y i n g 
a known i n t r u s i o n i s , I b e l i e v e , s u f f i c i e n t r e ason t o re-examine t h e 
o r i g i n a l g e o p h y s i c s ( g r a v i t y , e t c . ) . 

F u r t h e r , s i n c e diamond d r i l l i n g i s n e c e s s a r y t o h o l d t h e s e 
r e s t a k e d c l a i m s , a h o l e s h o u l d be put down under H o l e <.2 and on the same 
a z i m u t h . A t p r e s e n t , t h i s h o l e need o n l y be o f s u f f i c i e n t l e n g t h t o h o l d 
the ground p r o v i d e d i t d e f i n i t e l y i n t e r s e c t s t h e zone on w h i c h the s m a l l 
i n c l i n e was put down. 

A r e a s around Hole s K . 7 and K . 9 

The d i s c o v e r y o f an i n t e n s e l y s h e a r e d and f a v o u r a b l y a l t e r e d 
zone on C l a i m s 185 and 166 (see my March r e p o r t ) prompted an e x a m i n a t i o n 
o f t h e o u t c r o p s a t , and t o the n o r t h w e s t , o f H o l e K . 9 . The a r e a i n the 
n o r t h w e s t c o r n e r o f C l a i m 54 shows many o u t c r o p s b i t I d i d not see any 
i n t e n s e s h e a r i n g o r a l t e r a t i o n i n any o f them. I t i s o f c o u r s e p o s s i b l e 
t h a t , i f the s t r i k e shown i n my March r e p o r t i s c o r r e c t , i t would pass 
t o t h e n o r t h w e s t o f t h e s e o u t c r o p s . In any c a s e t h e s e o u t c r o p s s h o u l d be 
re-mapped i n d e t a i l and s u f f i c i e n t specimens t a k e n t o d e t e c t any i n t e r e s t i n g 
a 1 t e r a t i o n . 

.../3 



- 3 -

The c u t c r o p a r e a west o f H o l e K . 7 was a l s o examined. Host 
o f t h e o u t c r o p s a r e d i o r i t e as would be e x p e c t e d from H o l e K . 7 . The o n l y 
unusual f e a t u r e n o t e d was a p i t showing a number o f q u a r t z c a r b o n a t e 
v e i n l e t s , whose s t r i k e i s somewhat i n d e f i n i t e , and w h i c h d i d not appear 
to c a r r y any w o r t h w h i l e m i n e r a l i z a t i o n . I n t e r e s t i n t h e whole a r e a 
stemmed from t h e f a c t t h a t H o l e K . 7 showed w e l l above b a c k g r o j n d v a l u e s 
i n Cu and Pb c o u p l e d w i t h f a v o u r a b l e a l t e r a t i o n . However, n o t h i n g was 
g a i n e d from t h e o u t c r o p s scTen^which would l e a d t o f u r t h e r worx. 

Op i n i o n : 
I b e l i e v e t h a t , s i n c e Group k c l a i m s e x p i r e t h i s y e a r , an 

i n c l i n e d h o l e s h o u l d be d r i l l e d from t h e o u t c r o p a r e a i n t h e n o r t h w e s t 
c o r n e r o f C l a i m 5 4 . T h i s would a t l e a s t t e s t t h e p o s s i b l e n o r t h e a s t 
e x t e n s i o n o f t h e s h e a r zone d e s c r i b e d i n my March r e p o r t . 

Note: An a t t e m p t was made t o examine t h e C r e s t o n - A l d r i d g e c o n t a c t 
shown on R i c e ' s map a l o n g Mather Creek near Highway 93A . 

Some o u t c r o p was examined but h i g h w a t e r i n Mather Creek 
p r e v e n t e d any f i r m o p i n i o n as t o an u n c o n f o r m i t y , e t c . 

P e t e r P r i c e 

PP/gf 



March 20,1972. 

M r . J . D . H a r v i e , 
C o o r d i n a t o r , — -— 
B u s i n e s s Development Dept., 
I m p e r i a l O i l L t d * , 
111 - S t . C l a i r Avo.W., 
Tor o n t o 7, Out. 

Dear M r • H a r v i e f 

Re Kir> C l a i m s , K i m b e r l e y A r e a , B.C. 
Study o f s u r f a c e samples c o l l e c t e d I n 1 9 7 0 a n d 1971. 

As a r r a n g e d w i t h you, T.S.Scott and I made a r e - e x a m i n a t i o n 
o f t h e s u r f a c e o u t c r o p s on t h e above r o t e d c l a i m s i n August 1970. 
The r e s u l t s o f t h e a l t e r a t i o n s t u d y nude by me on t h e 19 specimens 
c o l l e c t e d , caused me t o r e t u r n t o t h e a r e a w i t h S c o t t i n May 1971, 
when a f u r t h e r 27 specimens were c o l l e c t e d . D u r i n g t h i s t r i p , a 
v i s i t was n a i d t o t h e P l a c i d O i l Mine a t B u l l R i v e r . A l o n g d i s 
c u s s i o n w i t h A r t F r e e z e o f Cominco r e t h e K i m b e r l e y a r e a took 
p l a c e i n C a l g a r y i n 1970. D u r i n g t h e 1971 t r i p , a v i s i t was made 
t o t h e S u l l i v a n Mine, where S c o t t and I had a s e s s i o n w i t h H.C. 
M o r r i s , C h i e f G e o l o g i s t a t t h e mine. The o r i g i n a l purpose o f t h e 
1970 v i s i t was t o check the a r e a f o r any o c c u r r e n c e s i m i l a r t o t h e 
p e c u l i a r a l t e r a t i o n f e a t u r e s shown i n H o l e s K l , 5 and 8, d r i l l e d 
i n 1969. These f e a t u r e s were d e t a i l e d i n a r e p o r t t o you d a t e d 
December 5,1969. The 1971 v i s i t was made p r i m a r i l y t o check an 
i n t e r e s t i n g zone i n t h e n o r t h e r n a r e a o f t h e c l a i m s w h i c h was 
found i n 1970, and a l s o t o widen t h e s e a r c h f o r a l t e r a t i o n f e a t u r e s 
beyond t h a t c o v e r e d t h e p r e v i o u s y e a r . The accompanying p l a n shows 
t h e a r e a s where specimens were t a k e n . 

C o ^ e l u s i o n . 

I t i s b e l i e v e d t h a t s u f f i c i e n t c r i t i c a l i n f o r m a t i o n has now  
been o b t a i n e d ' tcT"xvarranF^cbntinued e x p l o r a t i o n o f t h e s e c l a i m s . 
F u r t h e r , no c l a i m s s h o u l d be a l l o w e d t o l a p s e w i t h o u t c o n c l u s i v e 
e v i d e n c e t h a t t h e y a r e w o r t h l e s s . The r e a s o n s f o r t h e s e o p i n i o n s 
a r e s e t out i i some d e t a i l below. 

G e n e r a l . 

The g e n e r a l g e o l o g i c a l s e t t i n g o f t h e S u l l i v a n orebody and 
th e v a r i o u s o p i n i o n s as t o i t ' s o r i g i n were g i v e n on pp.2-5 i n 
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the December 1969 r e p o r t . On page 3 I gave a summary o f my 
b e l i e f s as f o l l o w s : -

" ^ o r v a r i o u s r e a s o n s , I have some r e m a i n i n g a f f e c t i o n f o r 
the h y d r o t h e r m a l o r i g i n , "agreeing""with some, but n o t a l l , o f  
the Cominco g e o l o g i s t s . " 

In t h i s r e s p e c t , i t i s , I b e l i e v e , u s e f u l t o summarize the 
o p i n i o n s o f F r e e z e and M o r r i s , as g a i n e d i n the d i s c u s s i o n s 
r e f e r r e d , t o above. 

F r e e z e , who was C h i e f G e o l o g i s t a t t h e S u l l i v a n f o r a number 
o f y e a r s p r e v i o u s t o 1969, b e l i e v e s the f o l l o w i n g : -

(1) O r i g i n i s h y d r o t h e r m a l . Orebody p o s t - d a t e s d i o r i t e . 
(2) I n h a n g i n g w a i l o f orebody t o u r m a l i n e i s not much use, 

a l b i t e i s f a f r , but c h l o r i t e s are the most c r i t i c a l 
a l t e r a t i o n p r o d u c t s . 

(3) O r i g i n o f " s p o t s " i r d e t e r m i n a t e . D i d n o t know how f a r 
t h e y extended beyonc a c t u a l mine a r e a . 

(4) South of Hidden Hanc F a u l t v e r y l i t t l e known about 
s t r u c t u r e , f a u l t i n g , e t c . Hence i f t h e r e i s a f a v o r a b l e 
h o r i z o n i n t h e A l d r i d g e , wouldn't even h a z a r d a guess 
as t o where i t i s s o u t h o f t h e above f a u l t . 

M o r r i s ,r>resent C h i e f Mine G e o l o g i s t a t S u l l i v a n (had been 
t h e r e two y e a r s b e f o r e l a s t summer) b e l i e v e s t h e f o l l o w i n g : -

(1) B a s i c b e l i e f i s t h a t orebody i s s y n g e n e t i c . He f a v o r s 
an a s s e n t 1age o f s u l p h i d e s , a l b i t e and t o u r m a l i n e from 
the s u r r o u n d i n g r o c k ( d i a g e n e s i ;?) o r from unknown 
heat s o u r c e . 

(2) D ; o r i t e i s l a t e r t h a n t h e o r e . 
(3) T u r b i d i t e h o r i z o n s s h o u l d be sought by "down-the-hole" 

g e o p h y s i c s . T h i s because S u l l i v a n i s b e l i e v e d t o o c c u r 
i n t h i s t y o e o f m a t e r i a l . 

(4) 0 r i g i n o f " s p o t s " d e f i n i t e l y a s s o c i a t e d w i t h d i o r i t e 
r e s u l t i n g from t h e r m a l metamorphism. B e l i e v e d them t o 
bo u n i v e r s a l i n the a r e a wherever d i o r i t e i n t r u s i o n s 
a re £ una. 

I t i s o b v i o u s t h a t t h e above o p i n i o n s r e p r e s e n t t h e two 
e xtremes. A s i n most g e o l o g i c a l c o n t r o v e r s i e s , i t i s d o u b t f u l i f 
i t w i l l e v e r be e n t i r e l y c l e a r as t o what was t h e dominant p r o c e s s , 
o r i f t h e r e was a c o m b i n a t i o n o f b c t h . My b e l i e f s remain t h e same 
as s e t f o r t h above on t h i s page. 



Mr.J.D.Karvie ~3- March 20,1972. 

Reasons f o r r e - e x a m i n a t i o n o f s u r f a c e o u t c r o p s . 

The 1970 t r i p was u n d e r t a k e n p r i m a r i l y t o check t h e b e l i e f 
t h a t wherever d i o r i t e o c c u r r e d " s p o t s " s h o u l d be i n e v i d e n c e * 
C o n s e q u e n t l y o u t c r o p s o f d i o r i t e where good e x p o s u r e s o f b o r d e r 
i n g A l d r i d g e q u a r t z i t e s a r e p r e s e n t were examined. The l o c a t i o n 
o f t h e s e specimens i s shown on t h e 1000' S c a l e copy o f S c o t t ' s 
o r i g i n a l mapping. 

T h i s work f a i l e d te- fjrnd any " s p o t s " i n the f i e l d , o r i n  
any o f t h e t h i n s e c t i o n s made from t h e specimens t a k e n y (see 
n o t e s and t a b l e s , t h i n s e c t i o n s Nos.175-182 i n c l u s i v e , and t h i n 
s e c t i o n s Nos.189-193 i n c l u s i v e . ) 

The 1971 t r i p d i d n o t have t h e " s p o t s " as a prime o b j e c t i v e , 
but a c a r e f u l watch f a i l e d t o d i s c l o s e any i n the s e v e r a l o u t 
c r o p s examined. N e i t h e r d i d t h e t h i n s e c t i o n s from t h e specimens 
t a k e n on t h i s t r i p d i s c l o s e any, (see n o t e s and t a b l e s t h i n 
s e c t i o n s Nos.194-216 i n c l u s i v e , a l s o Nos.219 and 220). 

A l l t h e above l e a d s t o t h e f o l l o w i n g c o n c l u s i o n s : -

(1) " S p o t s " a::e n o t u n i v e r s a l i n t h e sediments where t h e y 
have been i n t r u d e d by d f o r i t e / g a b b r o s i l l s o r dykes. 

(2) To d a t e , i:he o n l y a r e a where t h e y do o c c u r on t h e Kim 
C l a i m s i s t h a t c u t by H o l e s E l , K5 and K8. F u l l d e t a i l s o f t h i s 
o c c u r r e n c e were g i v e n i n t h e r e p o r t d a t e d Dec.5,1969 (see pp.12-15). 

(3) S i n c e - a t t h e p r e s e n t t i m e - t h e o n l y o t h e r a r e a where 
t h e y a r e known t o o c c u r i s t h e S u l l i v a n Mine, i t Ts o b v i o u s t h a t  
t h e a r e a c u t by H o l e s K1,K5 and K8 w a r r a n t s f u r t h e r work. 

N o r t h H i l l Shear A r e a . 

D u r i n g t h e 1970 t r i p , w h i l e c h e c k i n g t h e q u a r t z i t e s s u r 
r o u n d i n g a l a r g e a r e a o f d i o r i t e c r o s s e d by l i n e 205, a s h e a r 
zone c u t t i n g the d i o r i t e was found. T h i n s e c t i o n s Nos.186,187 
and 188 were c u t from specimens t a k e n from t h i s s h e a r e d a r e a * 
These s e c t i o n s y i e l d e d v e r y i n t e r e s t i n g r e s u l t s (see n o t e s and 
tables)» T h i s was t h e f i r s t t i m e t h a t c h l o r i t e and a l b i t e had  
been l o c a t e d i n o u t c r o p on t h e Kim c l a i m s . As t h i s t y p e o f 
a l t e r a t i o n o c c u r s o v e r a l a r g e a r e a i n t h e h a n g i n g - w a l l o f t h e 
S u l l i v a n orebody, t h e l o c a t i o n o b v i o u s l y w a r r a n t e d a n o t h e r l o o k . 

A c c o r d i n g l y , i t was r e v i s i t e d i n May 1971, and specimens 
were t a k e n from which t h i n s e c t i o n s Nos.194-203 i n c l u s i v e were 
cut* T h i s s e r i e s c o n f i r m e d t h e p r e v i o u s work (see notes and tables)• 

A p p a r e n t l y t h e i n t e r e s t i n g a l t e r a t i o n stems from a shear 
zone w h i c h s t r i k e s N60°E. Dip i s r o u g h l y v e r t i c a l . The actual 
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zone can bo seen o n l y f o r a v e r y s h o r t d i s t a n c e . Overburden 
c o v e r s i t i n b o t h d i r e c t i o n s . The specimens were t a k e n t o 
d e t e r m i n e whether the a l t e r a t i o n zone extended f o r a d i s t a n c e 
i n t o t h e q u a r t z i t e s w h i ch o u t c r o p p e d t o t h e n o r t h w e s t o f t h e 
s h e a r zone. Uo o u t c r o p s b o r d e r t h e s h e a r on i t ' s s o u t h e a s t 
s i d e . The 1971 specimens showed t h a t t h e a l t e r a t i o n e xtended 
out a t l e a s t t o 60* n o r t h w e s t o f t h e s h e a r . 

I b e l i e v e t h i s a r e a t o be o f h i g h i n t e r e s t , and s h o u l d 
be i n v e s t i g a t e d f u r t h e r . 

J.S.S.Shear Zone A r e a . 

In 196 8 S c o t t mapned a l a r g e r u s t y s h e a r zone s o u t h west 
of Lone F i n e H i l l . I t was v i s i t e d by us i n 1971. Specimens 
were t a k e n from which t h i n s e c t i o n s Nos.204-216 i n c l u s i v e were 
c u t . S c o t t 1 s i n t e r e s t stemmed from t h e f e e t t h a t I.O.E. s t a f f 
had r e p o r t e d t h a t t h e r e was no f a u l t i n g \ i s i b l e on t h e Kim 
C l a i m s . 

T h i s zone i s u n d o u b t e d l y a l a r g e f a u l t , w i t h t h e q u a r t z i t e s 
on t h e s o u t h e a s t s i d e s t a n d i n g v e r t i c a l l y . D i o r i t e on the s o u t h 
e a s t s i d e i s c u t o f f by the f a u l t . The l o c a t i o n o f t h e above 
no t e d t h i n s e c t i o n s i s shown on t h e accompanying map. 

None o f t h e 13 specimens t a k e n show a n y t h i n g comparable 
t o t h o s e t a k e n from the N o r t h H i l l Shear A r e a . The dominant 
a l t e r a t i o n i s s e r i c i t e . There a r e o n l y t r a c e s o f c h l o r i t e s . As 
mentioned above, none showed any " s o o t s " (see n o t e s and t a b l e s ) . 

One p o i n t o f i n t e r e s t however t h a t s h o u l d be mentioned i s 
t h a t t h e s h e a r zone e x t e n s i o n t o t h e n o r t h e a s t would pass c l o s e 
t o t h e l o c a t i o n o f t h e Turam anomaly e a s t o f Lone P i n e H i l l . 
F u r t h e r , i t ' s n o r t h e a s t e r n e x t e n s i o n would p r o j e c t i n t o t he 
N o r t h Hi 11 Shear a r e a . Thus i t i s e n t i r e l y p o s s i b l e t h a t t h i s 
zone may be a l a r g e a c t i v e s h e a r zone t h a t c o u l d a c t as "plumbing" 
f o r h y d r o t h e r m a l s o l u t i o n s (see a t t a c h e d p l a n ) . 

V i s i t t o P l a c i d O i l O p e r a t i o n ( B u l l R i v e r ) . 

A t t h e time o f our v i s i t P l a c i d O i l were p r e p a r i n g t h e i r 
d i s c o v e r y f o r p r o d u c t i o n . The o r e i s a complex s e r i e s o f q u a r t z 
v e i n s c u t t i n g F o r t S t e e l e and/or A l d r i d g e q u a r t z i t e s . Two a r e a s 
were b e i n g p r e p a r e d f o r open p i t . A t h i r d a r e a known as t h e 
"underground zone" was n o t b e i n g d e v e l o p e d . Ore r e s e r v e s were 
quoted as 1.5 m i l l i o n t o n s a v e r a g i n g o v e r 2% copper. N e i t h e r o f 
t h e p i t s had d e v e l o p e d f a r enough t o g e t t h r o u g h t h e o v e r b u r d e n , 
b u t we d i d see some o f t h e b e t t e r grade c o r e i n t e r s e c t i o n s . We 
formed t h e o p i n i o n t h a t t h e mine was s p e n d i n g t o o much f o r 
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p l a n t , e t c . 

T h i s t ype o f d e p o s i t i s , I b e l i e v * . , somewhat new t o t h i s 
a r e a , and t h e r e a s o n f o r t h e v i s i t was t h e r e s u l t s o b t a i n e d i n 
h o l e K7 and a s m a l l q u a r t z v e i n w i t h c h a l c o p y r i t e n e a r t h i s h o l e . 
These need f u r t h e r i n v e s t i g a t i o n . 

Summary and C o n c l u s i o n s . 

A l l o f t h e above, ~T ^ B e l i e v e , i n d i c a t e s t h a t t h e Kim C l a i m s 
c o n s t i t u t e an e x c e l l e n t e x p l o r a t i o n b e t . They c o v e r a l a r g e 
a r e a t i e d on t o a g r e a t p r o d u c i n g mine. Our p r e s e n t i n f o r m a t i o n 
i s s c a t t e r e d and meagre, but two a r e a s have g i v e n d e f i n i t e 
encouragement. 

Und o u b t e d l y , as more i s known about t h e g e o l o g y and a l t e r 
a t i o n , o t h e r a r e a s w i l l he found. I recommend t h a t c a r e f u l con
t i n u e d e x p l o r a t i o n s h o u l d be done, but o n l y as s p e c i f i c t a r g e t s 
p r e s e n t t h e m s e l v e s . 

I would l i k e t o d i s c u s s t h i s whole m a t t e r p e r s o n a l l v w i t h 
_—,—~~———-—,. —, , , — ., „ , r r ,,,..,.„ .,,,„ 

you and Fenton S c o t t a t y o u r c o n v e n i e n c e . I am s e n d i n g a copy 
o f t h i s r e p o r t t o Doug L a y e r . 

P e t e r P r i c e , 
C o n s u l t i n g G e o l o g i s t . 

Copy: D.B.Layer. 



December 5,1969. 

M r . J . D . H a r v i e , C o - o r d i n a t o r , 
B u s i n e s s Development Dept., 
I m p e r i a l O i l L t d . , _ .. 
111 - S t . C l a i r Ave.W., 
Tor o n t o 7, Ont. 

Dear M r . H a r v i e , 

Re Kim C l a i m s , K i m b e r l e y Area,B.C. Study o f a l t e r a t i o n 

f e a t u r e s shown i n Ho l e s Kl,2,4,5,7,3 & 9. 

As a r r a n g e d w i t h you,a s e r i e s o f specimens were c o l l e c t e d 

from t h e above h o l e s . I n C a l g a r y , on August 7 & 8, 1969, 

M r . J . S . S c o t t and I examined and took specimens from H o l e s K l , 

2,4,5 & 7. (Holes 3 & 5 were not d r i l l e d . ) A t M a r y s v i l i e on 

August 11, we examined and took specimens from H o l e s K8 & 9. 

August 12 & 13 were spe n t i n e x a m i n i n g o u t c r o p s , m a i n l y i n t h e 

c r i t i c a l a r e a i n t h e southwest f a r t o f t h e p r o p e r t y . 

The f o l l o w i n g t a b l e g i v e s t h e number o f specimens t a k e n 

from each hole,together with th t applicable Thin Section numbers: 

Hole Location Az. Dip Length No. of Thin Section 
S V? 

Length 
•mecs. Nos. 

Kl 25+300 34+100 315° -50° 1173 46 EK 9- 54 

K2 30+600 21+400 315° -50° 404 15 EK 55- 69 

K4 22+500 17+400 _ -90° 400 11 EK 70- 80 

K5 25+370 36+740 315° -45° 880 39 EK 81-118 
+ 89A 

K7 22+300 26+600 300° -50° 466 13 EK 119-131 

K8 23+820 36+800 315° -50° 537 25 EK 132-156 
K9 19+500 24+900 315° -50° 338 15 EK 157-171 

Totals 4198 164 
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Of t h e t o t a l h o l e f o o t a g e , 269 f e e t were c a s i n g , so t h a t 

i n t h e t o t a l c o r e f o o t a g e o f 3929", t h e 164 specimens t a k e n 

r e p r e s e n t an average s p a c i n g o f about 24 f e e t . T h i s r a t h e r c l o s e 

s p a c i n g was thought n e c e s s a r y t o d e t e c t any g e n e r a l changes i n 

a l t e r a t i o n . 

The above h o l e s were d r i l l e d m a i n l y t o t e s t g r a v i t y 

a n o m a l i e s and showed n o t h i n g o f o b v i o u s i m p o r t a n c e . The p r e s e n t 

s t u d y was u n d e r t a k e n t o f i n d o u t i f a r y o f t h e a l t e r a t i o n 

f e a t u r e s shown might be c r i t i c a l i n a s s e s s i n g t h e p r e s e n t r e s u l t s , 

and h o p e f u l l y t o i n d i c a t e o t h e r a r e a s worthy o f i n v e s t i g a t i o n . 

C o n c l u s i o n , 

I t i s b e l i e v e d t h a t t h e r e s u l t s o f t h i s s t u d y a r e such  

t h a t r e a l i n t e r e s t i n t h e a r e a c o v e r e d by t h e s e c l a i m s -

e s p e c i a l l y t he w e s t e r n a r a a - s t i l l remains and w a r r a n t s f u r t h e r 

t e s t i n g . 

G e n e r a l . 

The f o l l o w i n g i s a summary o f t h e g e o l o g i c a l s e t t i n g o f 

the Kim p r o p e r t y : -

(1) . The S u l l i v a . i orebody o c c u r s a t o r n e a r t h e c o n t a c t 

o f t h e M i d d l e and Lower A l d r i d g e . The s u r f a c e g e o l o g y on t h e Kim 

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

s i l l s and/or dykes. 

(2) . Due t o f a u l t i n g , e x t e n s i v e o v e r b u r d e n , e t c . , i t i s 

s t i l l n o t c l e a r whether t h e above c o n t a c t might o c c u r on t h e 

Kim c l a i m s w i t h i n r e a s o n a b l e d i s t a n c e from s u r f a c e . I t i s p o s s i b l e 

t h a t i t e x i s t s i n tne a r e a d r i l l e d by H o l e s 1,5 & 8, but no 

d i s t i n g u i s h i n g f e a t u r e , such as c o n g l o m e r a t e (see b e l o w ) , was 

e n c o u n t e r e d i n t h e s e h o l e s o r i n s u r f a c e o u t c r o p . 
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(3) * The e a s t e r n c l a i m s u n d o u b t e d l y c o n t a i n l a r g e a r e a s 

o f t h e C r e s t o n f o r m a t i o n , w h i c h unconformably o v e r l i e s t h e Upper 

A l d r i d g e . 

(4) . Numerous t h e o r i e s as t o rhe o r i g i n o f t h e S u l l i v a n 

orebody have been advanced. They a r e : -

(a) . I t i s - a n ~ ^ e p i g e n e t i c h y d r o t h e r m a l r e p l a c e m e n t 

d e p o s i t . V a r i o u s ages have been c r e d i t e d w i t h i t ' s f o r m a t i o n , 

n o t a b l y l a t e Fre-Cambrian as a g a i n s t L a t e C r e t a c e o u s - E a r l y 

T e r t i a r y . 

(b) . D e r i v e d from e u x e n i t i c s h a l e s , t h e c o n c e n t r a t i o n 

b e i n g e f f e c t e d d u r i n g a p e r i o d o f l o c a l g r a n i t i z a t i o n . 

(c) . M e t a l s were i n t r o d u c e i i n t o a s e d i m e n t a r y b a s i n 

by p r o c e s s e s a r i s i n g from, and a s s o c i a t e d w i t h , a p e r i o d o f 

contemporaneous v o l c a n i s m . These m e t a l s , presumably d e r i v e d from 

the v o l c a n i c e x h a l a t i o n s , became d i s p e r s e d i n the sea w a t e r and 

s u b s e q u e n t l y p r e c i p i t a t e d by b i o g e n i c a g e n c i e s . V a r i o u s p r o c e s s e s 

such as c o m p a c t i o n , d i a g e n e s i s , subsequent r e - g r o u p i n g and r e -

m o b i l i z a t i o n , have been c a l l e d upon t o b r i n g t h e orebody t o i t ' s 

p r e s e n t form. 

I m p o r t a n t . As i n most g e o l o g i c a l c o n t r o v e r s i e s , i t i s 

d o u b t f u l i f i t w i l l e v e r be e n t i r e l y c l e a r as t o what was the 

dominant p r o c e s s , o r i f t h e r e was some c o m b i n a t i o n o f a l l t h r e e . 

F o r v a r i o u s r e a s o n s , I have some r e m a i n i n g a f f e c t i o n f o r t h e  

h y d r o t h e r m a l o r i g i n , a g r e e i n g w i t h some, but n o t a l l , o f the 

Comincc g e o l o g i s t s . 

In any c a s e , t h e r e a r e r a t h e r u n u s u a l a l t e r a t i o n  

f e a t u r e s c l o s e l y a s s o c i a t e d w i t h t h e S u l l i v a n orebody. They are 

t o u r m a l i n i z a t i o n , a l b i t i z a t i o n and c h l o r i t i z a t i o n . 
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Hence i t would appear t h a t i n any s e a r c h f o r a new orebody 

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

t o t h e d e t e c t i o n o f any o f t h e s e t h r e e t y p e s , no m a t t e r how weak 

o r d i s p e r s e d t h e y a r e . T h i s i s e s p e c i a l l y t r u e i n r e g a r d t o  

a l b i t e and c h l o r i t e , s i n c e t h e y o c c u r t o a l a r g e e x t e n t i n t h e  

hanging w a l l o f t h e S u l l i v a n orebody. 

Other c o n s i d e r a t i o n s . 

(1) . I t i s , o f c o u r s e , n e c e s s a r y t o b e a r i n mind t h a t not 

a l l o r e b o l i e s i n t h e d i s t r i c t would always have t h e t h r e e t y p e s 

mentioned above as dominant f e a t u r e s . P o s s i b l y some o t h e r min

e r a l s would be d e f i n i t i v e , e.g. b i o t i t e , s e r i c i t e , c l a y s e t c . 

(2) . Nor s h o u l d i t be assumed t h a t a l l o r e b o d i e s would be 

" s t r a t a bound" even i f the St.Eugene orebody was n o t p r e s e n t 

i n t h e d i s t r i c t . 

(3) . A l l t i e t h e o r i e s as t o t h e o r i g i n o f t h e S u l l i v a n o r e -

body l i s t e d above do n o t a b s o l u t e l y p r o h i b i t an orebody o c c u r i n g 

a t some o t h e r h o r i z o n t h a n t h e Lower-Middle A l d r i d g e c o n t a c t 

w i t h w h i c h t he S r l l i v a r i s b e l i e v e d t o be a s s o c i a t e d . 

(4) . P y r r h c t i t e in f i n e d i s s e m i n a t i o n s , as l a m i n a t i o n s o r 

as s m a l l masses, have been n o t e d t h r o u g h o u t t h e Lower and Upper 

A l d r i d g e , so t h a t i t i s o b v i o u s t h a t t h i s m i n e r a l i s not d e f i n 

i t i v e as a h o r i z o n marker. 

(5) . The p r e s e n c e o f a t h i c k mass o f co n g l o m e r a t e under t h e 

S u l l i v a n orebody has a l s o been a s s i g n e d a r o l e as a h o r i z o n 

marker and, i n a vague way, some c o n n e c t i o n w i t h t h e emplacement 

o f t h e orebody. 

(6) . The p r e s e n c e o f a " s p o t t e d " t y p e o f a l t e r a t i o n has i n 

g e n e r a l been a s s i g n e d t o the emplacement o f t h e d i o r i t e masses, 
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but t h i s i s s t i l l a b a t a b l e , and i s d i s c u s s e d a t some l e n g t h below. 

(7) . There appears t o be some s l i c h t m i n e r a l i z a t i o n and 

a l t e r a t i o n a s s o c i a t e d w i t h the d i o r i t e masses the m s e l v e s w h i c h 

d e s e r v e c o n s i d e r a t i o n . 

A l l t h e above g e n e r a l f e a t u r e s arc, l i s t e d i n o r d e r t h a t t he 

a l t e r a t i o n , t e x t u r a l ancT s t r u c t u r a l i m p l i c a t i o n s g a i n e d from the 

stu d y of the 164 t h i n s e c t i o n s , can be judged i n the c o n t e x t o f 

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

the l e n g t h o f t i n e needed f o r th2 m i c r o s c o p e s t u d y and t h i s , 

combined w i t h t he p r e s s u r e o f o t . i e r work, has l e d t o the d e l a y i n 

the c o m p l e t i o n o f t h i s r e p o r t , (and a l s o t o i t ' s somewhat u n u s u a l 

l e n g t h 1 ) . 

M i n e r a l i z a t i o n and a l t e r a t i o n f e a t u r e s . 

I n g e n e r a l the f o l l o w i n g remarks a r e a r r a n g e d r o u g h l y i n 

r e s p e c t t o the s e v e r a l i t e m s l i s t e d above. 

M i n e r a l i z a t i o n . No o b v i o u s l y s i g n i f i c a n t amounts o f l e a d - z i n c 

m i n e r a l i z a t i o n were e n c o u n t e r e d . T r a c e s o f g a l e n a 

and c h a i c o p y r i t e wore found, but q u i t e < f t e n t h e y o c c u r r e d i n 

s m a l l q u a r t z - c a r b o n a t e v e i n l e t s o f no app a r e n t i m p o r t a n c e . The 

q u e s t i o n a r i s e s , o f c o u r s e , as t o whether t h e s e v e i n s c o u l d be 

"smoke" emanating from some deep m i n e r a l i z a t i o n , b ut n o t h i n g 

d e f i n i t e can be d e t e r m i n e d a t t h i s s t a g e . 

As ci check on the m i c r o s c o p e work, e v e r y a l t e r n a t e 

specimen v/as s e n t t o T e c h n i c a l S e r v i c e L a b o r a t o r i e s o f To r o n t o 

f o r d e t e r m i n a t i o n o f Copper, Lead and Z i n c i n p a r t s p e r m i l l i o n . 

A copy o f the i n d i v i d u a l r e s u l t s i s i n c l u d e d i n t h i s r e p o r t . 

To a s s e s s the g e n e r a l r e s u l t s as t o background e t c . , t h e f o l l o w 

i n g "whole h o l e " summary shows the averages f o r each h o l e : -



? i ' » - - Decer, ,1969. 

Whole i l o l e A v e r a o e s . 

Hole No* o f Average p.p.m. P a t i o s 
s p e c s . Cu. Pb. Zn. Zn. Cu. sp e c s . 

r«-
K l .2 3 30 52 115 2.2 0.3 

K2 8 78 28 36 1.3 2.2 

K4 4 6 17 44 2.6 0.1 

K5 19 43 49 46 0.9 0.9 

K7 7 203 258 48 0.2 4.2 

K8 12 25 47 35 0.7 0.7 

K9 8 31 38 57 1.5 0.5 

As a f u r t h e r check, the above r e s u l t s were d i v i d e d i n t o 

the d i f f e r e n t zones i n the h o l e s i n w h i c h e i t h e r b i o t i t e o r 

s e r i c i t e o r " s p o t s 1 1 wore the dominant a l t e r a t i o n t y p e s , o r 

sometimes where the h c l e c u t d i o r i t e . The f o l l o w i n g t a b l e g i v e s 

the r e s u l t s f o r t h e s e zones, which a r e a l s o s e t out i n t h e 

s e c t i o n s o f each h o l e accompanying t h i s r e p o r t : -

(see f o l l o w i n g nage) 
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Dominant A l t e r a t i o n Group Average s. 

Hole Footage P e r c e n t Average p.p.m. 
From-To S e r i c i t e B i o t i t e " S o o t s " Cu. Pb. Zn. 

Kl 36-102 ( D i o r i t e ) 22 20 62 
122-481 80 20 20 19 57 
514-587 25 75 30 35 125 
621-721 100 - 48 48 390 
55-951 22 78 - 51 116 86 

980-1173 45 10 45 17 70 72 

K2 21-402 50 50 - 78 28 36 

K4 175-398 100 - - 6 17 44 

K5 18-247 — 18 82 35 40 59 
260-493 20 60 20 54 71 51 
50 0-710 - - 100 41 51 42 
729-866 ( D i o r i t e ) 42 25 25 

K7 36-134 75 25 — 223 100 47 
163-466 ( D i o r i t e ) 188 376 49 

K8 22-210 — 100 34 63 45 
235-435 40 10 50 16 48 27 
452-528 — - 100 27 25 33 

K9 32-329 36 64 _ 31 38 57 

The r e s u l t s g i v e n i i t he above t a b l e s can be summarized 

as f o l l o w s : -

(1) . Background >.n.m. ar e r o u g h l y : - Cu. 51-6p.p.m. 

(average 32) , Pb. 51~~19p.p.m. (average 37} , and Zn. 62-25p.p.m. 

(average 45). 

(2) . Hole K l shows t h e h i g h e s t z i n c r e s u l t s . The s e c t i o n 

from 514 1-721• shows t h r e e t o e i g h t t i m e s background. As t h i s 

r e s u l t agrees so w e l l w i t h t h e m i c r o s c o p e work, i t i s d i s c u s s e d 

i n some d e t a i l below. 

(3) . The above t a b l e a l s o shows t h a t t h e " s p o t t e d " 

a l t e r a t i o n d i d not e x h i b i t any a p p r e c i a b l e p i c k - u p i n any o f 

the t h r e e r a t a l s t e s t e d , (see Hole 1. 9 8 0 , ~ 1 1 7 3 ,
f Hole 5. I S 1 -

710', and Hole 8. 22 ,~528') 
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(4) . Hole 7 produced t h e b e s t Cu. and Pb. r e s u l t s . The 

"whole h o l e 1 1 average shows 6 t i m e s background i n Cu. , and 7 t i m e s 

background i n Pb., b u t no p i c k - u p i n Zn. The o t h e r h o l e s w h ich 

c u t d i o r i t e (1 and 5) gave n o t h i n g comparable. The a l t e r a t i o n 

f e a t u r e s i n Hole 7 a r e d i s c u s s e d i n some d e t a i l below. 

(5) . Hole 2 shoves_fc.wice background i n Cu. b u t n o t h i n g 

comparable i n Pb. and Zn. As t h i s h o l e i s t h e most e a s t e r l y , i t 

r a t e s some m i l d a t t e n t i o n . 

T o u r m a l i n e . No d e f i n i t e i n c r e a s e i n t h i s m i n e r a l was d e t e c t e d . 

I t ' s g e n e r a l h a b i t i s i n v e r y minute c r y s t a l s 

randomly d i s t r i b u t e d t h r o u g h o u t t h e s e c t i o n s i n v a r y i n g amounts. 

No d e f i n i t e a s s o c i a t i o n , e i t h e r t o o t h e r a l t e r a t i o n m i n e r a l s o r 

t o d i f f e r e n t r o c k t y p e s , was a p p a r e n t . The o n l y t h i n s e c t i o n which 

showed r a t h e r heavy t o u r m a l i n e was EK-155 t a k e n a t 511* i n Hole K8, 

which p u t s i t i r t h e v i c i n i t y o f t h e p o s s i b l e Luke Creek F a u l t 

and c l o s e t o a d i o r i t e c o n t a c t . 

A l b i t e . Except where i t o c c u r s as o r i g i n a l g r a i n s { g e n e r a l l y i n 

q u a r t z i t e ) no l a r g e i n c r e a s e i n p o s s i b l e secondary a l b i t e 

was found i n any o f t h e h o l e s , w i t h t h e e x c e p t i o n o f Hole K l . As 

s t a t e d , t h i s h o l e w i l l be d i s c u s s e d i n some d e t a i l below. 

C h l o r i t e . Note. The t e r m i n o l o g y used t o d e s c r i b e t h e c h l o r i t e s 

i s t h e same as has been e x p l a i n e d t o you p r e v i o u s l y . 

C h l o r i t e 1 i s a g e n e r a l term f o r t h e h i g h e r magnesium t y p e s , and 

C h l o r i t e 2 f o r t h e h i g h e r i r o n t y p e s . "Mixed 1 1 c h l o r i t e i s t h e term 

used f o r b o t h C h l o r i t e 1 and 2 o c c u r i n g i n t h e same minute a r e a 

and sometimes i n t h e same c h l o r i t e c r y s t a l . 

The t a b l e s a t t a c h e d t o t h i s r e p o r t g i v e t h e d e t a i l s o f the 

c h l o r i t e s ( i f an/) found i n t h e 164 t h i n s e c t i o n s . The a b b r e v i a t i o n s 
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used a r e g i v e n i n the l i s t p r e c e d i n g t h e t a b l e s . A t t a c h e d a1so 

i s a t a b l e showing a summary o f t h e v a r i o u s t y p e s o f c h l o r i t e  

o c c u r i n g i n each h o l e . As e x p l a i n e d t o you, t h e Berek Compensator 

r e a d i n g s g i v e a rough comparison o f t h e r e l a t i v e amounts o f 

magnesium and i r o n c o n t e n t . 

The f o l l o w i n g i s a-fu»mary o f t h e v a r i o u s t y p e s o f c h l o r i t e 

f o u nd, t h e i r r e l a t i v e f r e q u e n c y and s i g n i f i c a n c e , i f any:-

(1) . Of the 164 t h i n s e c t i o n s , 112 (68%) showed c h l o r i t e s 

o f v a r i o u s k i n d s . 

(2) . Only t h r e e s e c t i o n s showed c h l o r i t e i n s u f f i c i e n t 

q u a n t i t i e s t o be c a l l e d a dominant a l t e r a t i o n , v i z : - Nos.10 & 11 

i n h e a v i l y a l t e r e d d i o r i t e n e ar t h e c o l l a r o f Hole K l , and No.123 

i n t h e h e a v i l y a l t e r e d c o n t a c t phase o f t h e d i o r i t e i n Hole K7. 

(3) . C h l o r i t e o c c u r i n g i n minute v e i n l e t s w i t h c a r b o n a t e s 

and/or p y r i t e was seen i n 60 t h i n s e c t i o n s ( 5 4 % ) . T h i s i s t h e  

p r e v a l e n t h a b i t . 

( 4 ) . C h l o r i t e o c c u r s as an a l t e r a t i o n o f B i o t i t e i n 

13 t h i n s e c t i o n s ( 1 2 % ) . 

(5) . P o r p h y r o b l a s t s o f C h l o r i t e ( a f t e r B i o t i t e ? ) o c c u r 

i n 14 t h i n s e c t i o n s ( 1 3 % ) . T h i s i s p a r t i c u l a r l y p l e n t i f u l i n 

Hole K9. (see t a b l e s ) 

(6) . C h l o r i t e o c c u p y i n g s p o t s i n the " s p o t t e d " a l t e r a t i o n 

i n H o l e s K l , R5 and K8 o c c u r s i n 9 t h i n s e c t i o n s (20%) o f the 45 

t h i n s e c t i o n s showing t h i s t y p e o f a l t e r a t i o n . 

A l l t he above might be c o n s i d e r e d an overemphasis on t h i s 

t y pe o f a l t e r a t i o n , but i t was thought a d v i s a b l e t o g i v e i t a t r y 

i n t h i s a r e a , i n the hope t h a t i t might show some t r e n d s , however 

f a i n t . A l s o i t might a c t as a b a s i c g u i d e t o compare any f u t u r e 

r e s u l t s . 
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I t i s o b v i o u s t h a t i n no h o l e c o u l d C h l o r i t e be c a l l e d 

an o v e r a l l dominant a l t e r a t i o n . There appears t o be some con

n e c t i o n between i t and t h e d i o r i t e and i n some cas e s i t appears 

t o t r a n s e c t , and be l a t e r t h a n , t h e " s p o t t e d " a l t e r a t i o n . But the 

p o s s i b i l i t y t h a t i t c o u l d be used as a g u i d e was not c o n f i r m e d 

as f a r as p r e s e n t infcrrrratrron goes. 

B i o t i t e and S e r i c i t e . The dominant a l t e r a t i o n p r o d u c t s o c c u r i n g 

i n a l l h o l e s a r e B i o t i t e and S e r i c i t e . The 

term "dominant" i s somewhat g e n e r a l , s i n c e t h e r e a r e numerous cases 

where one o r t h e o t h e r i s dominant i n v e r y minute beds i n t h e same 

t h i n s e c t i o n . I n f a c t t h e r e i s some e v i d e n c e t h a t t h e p r e s e n c e o f 

e i t h e r one may be a r e f l e c t i o n o f t h e o r i g i n a l c o m p o s i t i o n o f t h e 

d i f f e r e n t beds, and t h u s may be a r e s u l t o f s e l e c t i v e r e g i o n a l 

metamorphism, r a t h e r t h a n t h e l a t e r i n t r o d u c t i o n o f h y d r o t h e r m a l 

m a t e r i a l . I n o t h e r words, do the more a r g i l l i c beds show a h i g h e r 

p e r c e n t a g e o f s e r i c i t e than t h e more q u a r t z o s e beds, and v i c e -

v e r s a , i n s o f a r as the b i o t i t e i s concerned ? The f o l l o w i n g t a b l e s 

g i v e some i n f o r m a t i o n on t h i s p o i n t : -

(see f o l l o w i n g page) 
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B i o t i t e . 

Hole T o t a l Mo.showing % o f Average 
B i o t i t e T o t a l Berel: deg. 

K l 4 6 25 54 19.0 

K2 15 9 6C 17.2 

K4 11 4 36 13.9 

K5 39 -34— 87 22.2 

K7 13 7 54 20.8 

K8 25 21 84 18.2 

K9 15 13 87 15.1 

T o t a l s & 
averages 164 113 69% 19.2 deg. 

Heavy S e r i c i t e . 

Hole T o t a l No.showing % o f R a t i o 
T.S. "heavy" s e r i c i t e T o t a l % B i o . / % S e r . 

Kl 46 21 46 1.2 

K2 15 46 1.3 

K4 11 10 91 0.4 

K5 39 13 33 2.6 

K7 13 3 23 2.3 

K8 25 10 40 2.1 

K9 15 12. 80 1.1 

Totals 164 76 46% 

I n the above t a b l e s , s i n c e s e r i c i t e i s u b i q u i t o u s , o n l y 

t h o s e showing "heavy" amomts a r e i n c l u d e d . B i o t i t e i s g e n e r a l l y 

on t h e same b a s i s , o r s u f f i c i e n t l y w e l l d e v e l o p e d t h a t a Berek 

Compensator r e a d i n g c o u l d be made. 
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While i t i s t r u e t h a t the r a t i o o f L i o t i t e t o s e r i c i t e i s 

c l o s e t o ono i n H o l e s K l , 2 & 9, i t i s more than two i n Holes K5, 

7 a 8. (Mole K4 b e i n g i n the C r e s t o n f o r n a t i o n shows a v e r y low 

r a t i o ) . A s t u d y o f the r e l a t i v e amounts o f a r g i l l i t e t o q u a r t z i t e 

i n each h o l e shows t h a t t h e y do not f o l l o w t h e s e r a t i o s c l o s e l y . 

Moreover, t h e r e are numerous cases where l a t e r v e i n l e t s c a r r y i n g 

b i o t i t e - t r a n s e c t heavy s e r i c i t e zones (see e s p e c i a l l y Hole K 2 ) . 

The r e l a t i v e amounts o f i r o n i n the b i o t i t e as g i v e n by the Berek 

r e a d i n g s do show t h a t i n the heavy s e r i c i t e zones i t i s low (see 

Holes K4 & 0). 

The s i t u a t i o n i s f u r t h e r c o m p l i c a t e d by th< r e l a t i v e 

amounts o f t h e s e two m i n e r a l s p r e s e n t i n the " s p o t t e d " zones, 

(see t a b l e , p.7 t h i s r e p o r t ) . T h i s whole q u e s t i o n i s t a k e n up 

i n the s e c t i o n on t h i s t y p e o f a l t e r a t i o n . 

The importance of t h e s e two m i n e r a l s as a g u i d e t o f u t u r e 

work i s , a t n r e s o r t , f a r from c l e a r . I t i s b e l i e v e d , however, 

t h a t enough v a r i o t i o n s e x i s t t o w a r r a n t t h e i r c o n t i n u e d a p p r a i s a l 

as more i n f o r m a t i o n on the a r e a becomes a v a i l a b l e . 

"Spotted." A l t e r a t i o n T h i s u n u s u a l type o f a l t e r a t i o n o f the 

sediments i s shown b e s t i n H o l e s K5 & 8. 

Hole K l showed i t o n l y near the bottom ( t h i n s e c t i o n s 50-54 

i n c l u s i v e ) . The " s p o t s " are q u i t e o f t e n v i s i b l e t o t h e unaided 

eye, but they range i n s i z e from 1 m.m. t c 30 num., and i n numer

ous c a s e s t h e i r o r e s e n c e was d e t e c t e d o n l y by t h e m i c r o s c o o e . 

They f a i l i n t o two main c r o u p s , v i z : -

• r 1 ° ^ c m a trix« 

( a ) . " S p o t s " c o n s i s t m a i n l y o f f e l d s p a r ( m i c r o c l i n e ) , 

sometimes as m e t a c r y s t s and often, showing a " c r a b - l i k e " e x t e n s i o n 
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i n and t h r o u g h thu< n e i g h b o r i n g s e r i c i t e . 

( b ) . " S o o t s " c o n s i s t e n t i r e l y o f q u a r t 2 and 

minor b i o t i t e . 

(2) . Quartz B i o t i t e m a t r i x , 

•.a). " S p o t s " c o n s i s t o f o u a r t z , b i o t i t e , s u l p h i d e s 

and C h l o r i t e 1. —- - — 

ib). Quartz rimming q u a r t z and b i o t i t e " s p o t s " . 

The two t y r e s have been named " w h i t e " and "dark" a c c o r d i n g 

t o t h e i r v i s u a l 1pgearance. The l a t t e r might more p r o p e r l y be 

a l l u d e d t o as "brown". The l o c a t i o n o f t h e " s p o t t e d " zones a r e 

shown g r a p h i c a l l y on the L o n g i t u d i n a l P r o j e c t i o n o f H o les K l , 5 & 

8 accompanying t h i s r e p o r t . 

I t i s d i f f i c u l t t o t e l l from the L o n g i t u d i n a l P r o j e c t i o n 

what i s the a c t u a l d i p and s t r i k e o f t h e upper l i m i t o f t h e 

" s n o t t e d " a l t e r a t i o n . The upper l i m i t o f the he w i l y s p o t t e d 

b i o t i t e - r i c h zone o c c u r s i n T.S. E.K.101 & 505 1 i n Hole K5, and 

i n T.S. E.K.151 f* 452 1 i n Hole K8. These s e c t i o n s show c o n s i d e r a b l e 

s i m i l a r i t y . The s n o t s are h e a v i l y m i n e r a l i z e d and show much 

C h l o r i t e 1 as w e l l as b i o t i t e . I f t h e s e t h i n s e c t i o n s r e p r e s e n t 

the upper l i m i t o f the h e a v i l y s p o t t e d b i o t i t e - r i c h zone, then 

i t has an e n t i r e l y d i f f e r e n t s t r i k e t o t h a t o f t h e A l d r i d g e i n 

t h i s a r e a . I t ' s t r a c e would be a l m ost h o r i z o n t a l on t h e Long

i t u d i n a l P r o j e c t i o n , v h i c h would g i v e i t a t r u e s t r i k e of approx

i m a t e l y N o r t h - S o u t n , and an unknown d i p . Thus i t would d i v e r g e 

4 5° from the s t r i k e of the A l d r i d g e i n t h i s a r e a , w h i c h i s about 

N.45°E. and d i p s from 30° t o 60° t o the s o u t h e a s t . 

A l l the above b r i n g s up t h e q u e s t i o n o f t h e o r i g i n o f t h i s 

" s p o t t e d " a l t e r a t i o n . I s i t due, i n some f a s h i o n , t o r e g i o n a l 
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metamorphic e f f e c t s stemming from t h e emplacement o f t h e d i o r i t e ? 

o r , i s i t an u n u s u a l * a r l y , but p r e p a r a t o r y a l t e r a t i o n , p r e c e d i n g 

th e emplacement o f an orebody? The same problem o c c u r s i n t h e 

v i c i n i t y o f t h e S u l l i v a n Mine. I n a paper e n t i t l e d "Geology o f 

the S u l l i v a n Mine", g i v e n i n 1945, Swanson anc Gunning d i s c u s s e d 

t h i s same a l t e r a t i o n . S i n c e ~ l t has an o b v i o u s b e a r i n g on t h e 

p r e s e n t problem, a copy o f t h e s e c t i o n o f t h i s paper e n t i t l e d 

" B i o t i t e S o o t t e d Sediments" i s a t t a c h e d f o r r e f e r e n c e . 

I t i s c l e a r t h a t Swanson and Gunning p r e f e r r e d an o r i g i n 

r e l a t e d t o t h e d i o r i t e , but t h e l a s t p a r a g r a p h e x p r e s s e s some 

doubts as t o t h i s s i m p l e e x p l a n a t i o n . 

I b e l i e v e t h a t t h e " s p o t t e d " a l t e r a t i o n zone found on the 

Kim C l a i m s shows many f e a t u r e s t h a t would i n d i c a t e t h a t i t i s 

not r e l a t e d t o the d i o r i t e i n t r u s i o n s . These e r e : -

(1) . The s u r f a c e e x p o s u r e s o f t h e d i o r i t e c o n t a c t s show 

no e v i d e n c e o f t h i s t y pe o f a l t e r a t i o n . 

(2) . H o l e s K7 & 9 d r i l l e d i n t o and a Long s t r i k e o f a 

l a r g e d i o r i t e mass show n o t h i n g o f t h i s t y p e . The d i o r i t e c u t a t 

the bottom o f Hole K5 i s a p p a r e n t l y an except: on t o t h e above. 

Here a " s p o t t e d " zone comes w i t h i n a few f e e t o f t h e d i o r i t e con

t a c t . However t h e s e c t i o n s c l o s e s t t o t h e d i o : i t e ( N o s . I l l & 112) 

show t h e same c h l o r i t i c and c a r b o n a t e a l t e r a t .on as i n Hole K7. 

I n K5 t h i s appears t o be superimposed on t h e s p o t t e d " a l t e r a t i o n . 

(3) . One s u r f a c e exposure found by S : o t t and shown t o 

me c e r t a i n l y c o n t a i n s s p o t t e d s e d i m e n t s , but i t ' s l o c a t i o n a l o n g 

Luke Creek s u g g e s t s t h a t i t may be d r a g - f a u l t e d i n t o i t ' s p r e s e n t 

p o s i t i o n , r a t h e r than b e i n g an e f f e c t o f t h e d i o r i t e o u t c r o p p i n g 

t o t h e west. 
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So t h a t on the b a s i s o f the p r e s e n t i n f o r m a t i o n , the o r i g i n 

o t h i s type o f a l t e r a t i o n i s i n doubt. The p o s s i b i l i t y t h a t i t 

m.iy r e l a t e t o o r e emplacement s h o u l d s u r e l y be checked by f u r t h e r 

drilling» 

The p r e c e d i n g remarks draw a t t e n t i o n t o one a r e a t h a t needs 

f u r t h e r work. The f o l l o w i n g — L i s t s two o r p o s s i b l y t h r e e more:-

Hole K l . 

The t h i n s e c t i o n s t a k e n from t h i s h o l e shov/ed some u n u s u a l 

m i c r o s c o p i c and s t r u c t u r a l f e a t u r e s i n a zone e x t e n d i n g from 444' 

t o 9 80 1 (T.S. r.K.2 5-45 i n c l u s i v e ) . The f e a t u r e s a r e : -

(1) . Very le/avy s e r i c i t e . 

(2) . Much v e i n i n g by c h l o r i t e and c a r b o n a t e s . 

(3) . " S i l i c e o u s " zones c u t t i n g the b e d d i n g c o n t a i n i n g , 

b e s i d e s q u a r t z , much untwinned f e l d s p a r . The l a t t e r i s v e r y f i n e 

g r a i n e d and o p t i c a l l y i n d e t e r m i n a t e . 

(4) . S p h a l e r i t e a s s o c i a t e d w i t h the zones and v e i n l e t s 

mentioned i n ( 2 ) . 

(5) * I n t e n s i v e f r a e t u r i n g , minute f a u l t i n g w i t h some 

b r e c c i a t i c n . And f i n a l l y , 

(6) . Above average number o f t o u r m a l i n e c r y s t a l s . 

I t was t h i s zone which prompted me t o g e t your p e r m i s s i o n 

t o t u r n i i ; a l t e r n a t e speci.ticns : :or an assay o f t o t a l Cu. , Pb. , 

and Zn. i n P.p.m. T h i s wai done t o e x t e n d and a m p l i f y t h e same 

type o f s a m p l i n g done by Leo Kirv/an, so t h a t a p o s s i b l e back

ground i n the s e m e t a l s c o u l d be c o n f i r m e d . The i n d i v i d u a l r e s u l t s 

f o r each specimen are a t t a c h e d , and the average r e s u l t s f o r each 

h o l e , and s e p a r a t e series i n the same h o l e , have been g i v e n under 

the s e c t i o n on M i n e r a l i z a t i o n (see p.p.5-8 t h i s r e p o r t ) . B a c k g r o u n d s 
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sugge s t e d were Co. 32 p.p.m. , Pb. 37 p. p. m. and Zn. 45 p.p.m. 

In Hole K l the sam p l i n g i n d i c a t e d t h a t the zone mentioned 

above s h o u l d p r o p e r l y be d i v i d e d as f o l l o w s : -

Footaqe Av< ;rage p.p.m. 

J • KJ » l *i.Jl> • From To Cu. Pb. Zn 

25 - 38 44 4 » 789' 35 52 246 

39 - 4 5 818" 980' 11 152 111 

Averages 444* 980* 40 87 197 

I n t h e h o l e s d r i l l e d t o d a t e , t h i s zone, c o v e r i n g o v e r 550 1 

o f c o r e l e n g t h , i s the o n l y one t h a t shows c o n s i s t e n t Zn. v a l u e s 

w e l l above background, f u r t h e r , no o t h e r h o l e b u t K l c o u l d have 

c u t i t 1 s p r o b a b l e e x t e n s i o n s . 

I b e l i e v e t h a t t h i s zone w a r n m t s f u r t h e r i n v e s t i g a t i o n . 

l o l e K7 (and K 9 ) . 

These h o l e s a r e t i e most n o r t h e r l y d r i l l e d t o d a t e . K7 was 

d r i l l e d near t h e e a s t e r n c o n t a c t o f a l a r g e mass o f d i o r i t e 

w h i c h o c c u r s on C l a i m s 167, 166 and 185. Hole K9 was d r i l l e d 

from an are a o f a r g i l l a c e o u s g u a r t z i t e n e a r t h e N.W. c o r n e r o f 

C l a i m 51* They a r e g i v e n some a t t e n t i o n here f o r t h e f o l l o w i n g 

r e a s o n s : ¬

* Hole K7 showed t h e b e s t Cu. and Pb. r e s u l t s i n t h e 

s a m p l i n g . As note 1 on p.8 o f t h i s r e p o r t , the "whole h o l e " averages 

were 6 t i m e s background i n Cu. and 7 t i m e s background i n Pb.,but 

no p i c k - U P i n Zn. S i n c e the h o l e c u t both s e c i m e n t s and d i o r i t e , 

the r e s u l t s s h o u l d p r o p e r l y be d i v i d e d as f o l l o w s : -
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Poot :ige Average p.p.m. 

T.S.Nos. From Pock Cu. Pb. 

119 - 122 36 1 134* Seds. 223 100 47 

123 - 131 163 f 466 1 D i o r i t e 188 376 49 

Averages 36 1 466 1 203 258 48 

Kir w a n •s sav^ples from t h i s h o l e show ed o n l y background 

copper and 1 e ac i n t h e se d i m e n t s , and o n l y background l e a d i n 

the d i o r i t e . The 6 samples t a k e n from the d i o r i t e , however, 

showed an average o f 2 43 p. p.m.Cu. No samples v/ere r un f o r Zn 

Thus t h e r e may be some doubt as t o the Pb. r e s u l t s i n my samp 

l i n g , but good c o n f i r m a t i o n was o b t a i n e d f o r t h e Cu. A few specks 

o f c h a l c o p y r i t e were noted i n K i r w a n 1 s l o g g i n g , b u t g a l e n a i s not 

me c: i o n e d . 

The main a l t e r a t i o n f e a t u r e s shown i n the- d i o r i t e a r e 

E p i d o t e and C h l o r i t e 1. C l i n o z o i s i t e i s p r e s e n t i n u n u s u a l amounts. 

A o r a t i o n o f the sediments i s m a i n l y heavy s e r i c i t e and g r e e n i s h 

bic ee i n v e i n l e t s . C arbonate as v e i n l e t s and d i s s e m i n a t i o n s are 

preseru i n bote r o c k t y p e s . 

I t i s ; a x i e v e d t h a t the d i o r i t e has been s u b j e c t e d t o a 

l a t e r a l t e r a t i o n , c a r r y i n g some weak copper v a l u e s . T h i s t y p e o f 

a l t e r a t i o n o f t e n has been found by me o v e r o r e b o d i e s , so t h a t I 

b e l i e v e t h a t t h i s a r e a s h o u l d be checked a l o n g s t r i k e and a t 

g r e a t e r d e o t h . 

(2) . Hole K'). The o n l y r e a s o n f o r m e n t i o n i n g t h i s h o l e 

here i s t h a t i t is i n t h e same g e n e r a l a r e a . I : c u t h e a v i l y 

b i o t i z e d sediment? w i t h v a r y i n g amounts o ? s e r i c i t e . The b i o t i t e 

shows a low i r o n content (see s e c t i o n on b i o t i - e , p.11).The c o r e ' 
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a l s o shows an u n u s u a l amount o f C h l o r i t e 1 i n m i n e r a l i z e d 

v e i n l e t s , as w e l l as p o r p h y r o b l a s t s d i s s e m i n a t e d t h r o u g h o u t 

the r o c k . F u r t h e r , a r o c k w h i c h resembles a q u a r t z p e b b l e con

g l o m e r a t e o c c u r s from 116' t o 184• (T.S.161-161 i n c l u s i v e ) . T h i s 

i s t h e o n l y appearance ojL t h i s r o c k t y p e i n t h e d r i l l i n g t o d a t e . 

S i n c e no n i c k - u p i n t h e sample r e s u l t s f o r Cu.,Pb. and Zn. 

were shown, t h e r e i s l i t t l e i n t e r e s t i n t h i s h o l e a t p r e s e n t . As 

s t a t e d b e f o r e , i t i s o n l y mentioned here because o f t h e u n u s u a l 

f e a t u r e s , and i t ' s p r o x i m i t y t o Hole K7. 

Hole K2. 

T h i s h o l e i s the most s o u t h e r l y , and was d r i l l e d near an 

o l d p i t on a s l i g h t l y m i n e r a l i z e d s h e a r zone, w i t h q u a r t z v e i n s . 

I n my s a m p l i n g , o n l y one sample, EK 55 @ 21' showed a n y t h i n g 

u n u s u a l , v i z : 36 5 p.p.m. Cu. A l l t h e r e s t showed o n l y low v a l u e s 

i n Cu.,Pb. and Zn. K i r w a n 1 s s a m p l i n g averaged i n p.p.m. Cu.89, 

Pb.36 and Zn.75 from 30* t o 163'. T h i s d i s c r e p a n c y w a r r a n t s 

f u r t h e r a t t e n t i o n , but l o t h i n g was d e t e c t e d from t h e a l t e r a t i o n 

s t u d y t o e x p l a i n i t . A craee o f s p h a l e r i t e war seen, but d i d n o t 

r e g i s t e r i n t h e z i n c a s s a y s . 

The r e s u l t s o f Hole K2 i n what appears t o be t h e most 

e a s t e r l y end s o u t h e r l y exposure o f t h e A l d r i d g e , and a l s o i n a 

g e n e r a l a r e a where t h e s t r u c t u r e i s d i s t u r b e d , i n d i c a t e s a c l o s e r 

s t u d y o f t h e s u r f a c e o u t c r o p s i s needed. 

U n l e s s t h i s t u r n s up some i n t e r e s t , no f u r t h e r work i s 

recommended * 
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Summarv. 
. ..„....... - , 

As e x p l a i n e d i n some d e t a i l above, the r e s u l t s o f the 

1968 d r i l l i n g program have shown t h r e e l o c a t i o n s w h i c h I 

b e l i e v e w a r r a n t f u r t h e r work. They a r e 

{1}. Zone c u t by Hole K l . 

' ( 2 ) . A r e a o f " s p o t t e d " a l t e r a t i o n . 

( 3 ) . Conner v a l u e s i n a l t e r e d d i o r i t e c u t by H ole K7. 

The amount, l o c a t i o n and a t t i t u d e o f f u t u r e d r i l l i n g s h o u l d , 

I b e l i e v e , be d e c i d e d o n l y a f t e r a f u l l s c a l e d i s c u s s i o n i n v o l v i n g 

your T o r o n t o and C a l g a r y s t a f f s , as w e l l as S c o t t and m y s e l f . 

R e s p e c t f u l l y s u b m i t t e d , 

P e t e r P r i c e , 
C o n s u l t i n g G e o l o g i s t . 



Types o f C h l o r i t e p r e s e n t i n T h i n S e c t i o n s showing t h i s m i n e r a l * 

Hole rri *̂"r> 1 «To( ch.^ ̂  n n Types 
fTsO" ""Chlorite" 1" C h l o r i t e 1 C h l o r i t e 2 "Mixed" R a d i o a c t i v e No.T.S. % No.T.S. %~ NO.T.S. " % Mo.T.S. % 

i 

i a 45 30 14 47 12 40 4 13 j *> 7 

K2 15 9 2 22 6 67 1 11 3 3 

K4 11 9 3 33 6 67 -

K5 39 29 13 44 8 28 8 29 4 14 

K7 13 10 7 . 70 2 10 1 10 -

K8 25 17 12 71 4 23 1 6 1 6 

K9 _15 8 _8 100 _Z _Z _ L _Z — _2 

T o t a l s 164 112 60 59 53% 38 34% 15 13% 10 9% 


