


The H n r s e t h i e f  S t ~ c k ,  a  Mesozoic  p o s t - t e c t o n i c  g r a n i t i c  p l u t o n ,  
u n d e r l i e s  a  moun ta inous  t e r r a n e  o f  100. s q ,  m i ,  i n  s o u t h e a s t e r n  6 ,  C. 
Its o u t l i n e  i s  s e m i - e l l i p t i c a l .  Its c o n t a c t s  a r e  s h a r p  and  s t e e p -  
s t a n d i n g ,  

P e t r o g r a p h i c  z o n e s  i n  t h e  i n t e r i o r  o f  t h e  s t o c k  fo rm a r o u g h l y  
c o n c e n t r i c  e l l i p t i c a l  p a t t e r n  l o c a t e d  a s y m m e t r i c a l l y  w i t h  r e s p e c t  

r # t o  t h e  e x t e r n a l  o u t l i n e  07 t h e  s t o c k .  The o u t e r  and  l a r g e s t  zone  

i 
(83% a r e a l l y )  c o n s i s t s  of v e r y  c o e r s e - g r a i n e d  q u a r t z - b i o t i t e - m o n z o n i t e .  

, The i n n e r  and s m a l l e s t  zone (1.5%) i s  a l s o  o f  g r a n i t o i d  t e x t u r e  
I b u t  is much f i n e r  g r a i n e d .  F a c i e s  t r a n s i t i o n a l  between t h e s e  two 

z o n e s  occupy t h e  i n t e r v e n i n g  a r e a .  
' A  D e t a i l e d  f i e l d  work i n  a  zone  s t r a d d l i n g  t h e  boundary  o f  t h e  , 
: s t o c k  r e v e a l s  a  s p a t i a l  s e q u e n c e  o f  r o c k  t y p e s  f rom (i) t h e  common 

c o a r s e - g r a i n e d  q u a r t z - b i o t i t e - m o n z o n i t e ,  t o  (ii) a  s i m i l a r  r o c k  
w i t h  s l i g h t l y  r e d u c e d  g r a i n  s i z e ,  t o  (iii) a  s i m i l a r  r o c k  w i t h  
a p l i t i c  m a t r i x ,  t o  ( i v )  a p l i t e  d i k e s ,  and ,  f i n a l l y ,  t o  ( v )  q u a r t z  
p o d s  and  v e i n s .  T h i s  s e q u e n c e ,  a p p r o x i m a t e l l y  i n  r e v e r s e  o r d e r ,  
c a n  be  t h o u g h t  o f  a s  a t e m p o r a l  s e q u e n c e  o f  p r o g r e s s i v e  s o l i d i f i c a t -  
i o n  of a  q u a r t z - m o n z o n i t i c  p a r e n t  magma. 

Thz p o s i t i o n  o f  t h e  i n n e r  and i n t e r m e d i a t e  z o n e s  o f  t h e  s t o c k  
c a n n o t  be  f i t t e d  i n t o  t h i s  s e q u e n c e  w i t h o u t  ambigu i ty .  N e v e r t h e l e s s ,  i 
some s p e c u l a t i v e  h y p o t h e s e s  on t h e  e v c l u t i o n  o f  t h e  whole  p l u t o n  I 

a r o  o f f e r e d .  P e t r o g r a p h i c  and i s o t o p i c  work i s  p roposed  t o  check  
t h e s e  s p e c u l a t i o n s .  

P h y l l i c  h y d r o t h e r m a l  a l t e r a t i o n ,  accompanied by p r o p y l i t i z a t i o n  
l and p y r i t e  m i n e r a l i z a t i o n ,  i s  common a l o n g  j o i n t s  i n  t h e  H o r s e t h i e f  

S t o c k .  D e g ~ e e  c f  a l t e r a t i o n  i n c r e a s e s  f rom t h e  o u t e r  t o  t h e  i n n e r  I I 
l i t h o l o g i c a l  zone o f  t h e  s t o c k  b u t  w i t h i n  anyone zone r e m a i n s  i 
r o u g h l y  c o n s t a n t .  P e r v a s i v e ,  u d i s s e m i n a t e d u  p r o d u c t s  o f  a l t e r a t i o n  
and m i n e r a l i z z t i o n  a r e  r a r e  and  a r e  c o n f i n e d  t o  t h e  i n n e r  zone. 
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Whether  t h e  s e q u e n c e  o f  p r o g r e s s i v e  s o l i d i f i c a t i o n  o u t l i n e d  
above  f o r m s  an u n i n t e r r u p t e d  whole  w i t h  t h e  l a t e r  h y d r o t h e r m a l  
a l t e r a t i o n  is unknown. I t  r e v o l v e s  a round  t h e  s a n e  a m b i g u i t y  con- . , 
c e r n i n g  t h e  p o s i t i o n  o f  t h e  i n n e r  and i n t e r m e d i a t e  z o n e s  o f  t h e  
s t o c k  w i t h  r e s p e c t  t o  t h e  s e q u e n c e  of e v e n t s  i n  t h e  o u t e r  zone. 

Molybden i t e  is t h e  main economic  m i n e r a l  o f  t h e  H o r s e t h i e f  i 
S t o c k ,  I n  t h e  c o n t a c t  zone o f  t h e  s t o c k ,  it is (i) common b u t  I 

s p a r s e l y  d i s s e m i n a t e d  i n  a p l i t i c  r o c k s  and a p l i t e  d i k e s ,  (ii) r a r e  i 

b u t  l o c a l l y  c o n c e n t r a t e d  i n  and a l o n g  q u a r t z  v e i n s ,  and (iii) r a r e  
b u t  l o c a l l y  c o n c e n t r a t e d  a l o n g  f r a c t u r a s .  I n  t h e  l a s t  mode o f  i 
o c c u r r e n c e  i t  is i n v a r i a b l y  a s s o c i a t e d  w i t h  p y r i t e  a s  w e l l  a s  I 

w i t h  some h y d r o t h e r m a l  a l t e r a t i o n  p r o d u c t s ,  C h a r a c t e r i s t i c a l l y ,  
s e r i c i t e ,  t h e  most common p r o d u c t  o f  h y d r o t h e r m a l  a l t e r a t i o n ,  is I 

I 

r a r e  o r  a b s e n t ,  I 
With  t h e  n o t a b l e  e x c e p t i o n  o f  t h e  c o n t a c t  zone ,  m o l y b d e n i t e  ! 

h a s  n o t  been  o b s e r v e d  i n  t h e  o u t e r  and l a r g e s t  zone o f  t h e  s t o c k .  I 

I n  t h e  i n n e r  and i n t e r m e d i a t z  z o n e s ,  m o l y b d e n i t e  o c c u r s  I 
( i )  r a r e l y  and s p a r s e l y  d i s s e m i n a t e d  i n  a p l i t e  d i k e s ,  and  (ii) ? 
r a r e l y  and  s p a r s e l y  i n  ccmmon q u a r t z - s e r i c i t e - p y r i t e  j o i n t  f i l l i n g s .  , 

Geochemica l  s a m p l e s  f rom t h e  i n n e r  zone  t e n d  t o  s u g g e s t  t h a t  I 
m o l y b d e n i t e  is more abundan t  t h a n  s u s p e c t e d  f rom t h e  o b s e r v e d  
m i n e r a l i z a t i o n .  iL 

35 -,'r;- , 1 
C h a l c o p y r i t e  and b o r n i t e  a r e  a b s e n t  f rom t h e  i n t e r i o r  o f .  

t h e  s t o c k .  They o c c u r  l o c a l l y  i n  t h e  c ~ n t a c t  zone a l o n g  t i g h t  Itoa% , ~ , f , r L -  

I1dryu j o i n t s ,  i n  a s s o c i a t i o n  w i t h  p y r i t e  and p i n k  f e l d s p a r .  ::;r,F, ;-: * > . , r ,  
b -. : r,?- :> " .t 

-0 
4 - .* 

P r o t e r o z o i c  s e d i m e n t a r y  r o c k s  e n v e l o p e  t h e  H o r s e t h i e f  S tock .  . 
;* .' "-" Remote f rom t h e  p l u t o n  t h e  m e t a s e d i m e n t s  a r e  n o t  o r  v e r y  s l i g h t l y  ' I ' i  

metamorphosed.  C l o s e  t o  t h e  p i u t o n  t h e y  a r e  m o d e r a t e l y  t o  h i g h l y  
metamorphosed and  fo rm a  l -mi l e  wide  con tac t -me tamorph ic  a u r e o l e .  I Id 
A n d a l u s i t e ,  c o r d i e r i t e ,  g a r n e t ,  w o l l a s t o n i t e  and f o r s t e r i t e  1 1 
c h a r a c t e r i z e  t h e  n o d u l a r  p h y l l i t e s  and t h e  h o r n f e l s e s  i n  t h e  i n n e r  
p a r t  of t h e  a u r e o l e .  i 

I 
Commonly, t h e  con tac t -me tamorph ic  r o c k s  l e s s  t h a n  K-mile  i 

f r o m  t h e  s t o c k  a r e  m o d e r a t e l y  t o  h i g h l y  m i n e r a l i z e d .  Thus t h e y  
fo rm a  c o n t a c t - m e t a s o m a t i c  s u l p h i d e  h a l o  a r o u n d  t h e  s t o c k .  Common 

i 
i 

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

m o l y b d e n i t e  a r e  r a r e  and s c a r c e .  4 
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d I INTRODUCTION 

T h i s  r e p o r t  is an I1inter iml1 a c c o u n t  o f  D. GARDNER1a and t h e  , 

a u t h o r ' s  g e o l o g i c a l  f i e l d  work i n  and a r o u n d  t h e  H o r s e t h i e f  S t o c k  

f o r  t h e  CANADIAN JOHNS-MANVILE COMPANY LTD. d u r i n g  t h e  summer o f  

/ 1971. 

A f i n a l  r e p o r t ,  i n c o r p o r a t i n g  t h e  m i c r o s c o p i c  p e t r o g r a p h y  o f  

s e l e c t e d  r o c k  s a m p l e s  and K/A i s o t o p e  s t u d i e s ,  w i l l  be  p r e p a r e d  i n  ' 

t h e  s p r i n g  o f  1972, A t  t h e  moment ( ~ c t o b e r  1971)  a l l  r ock -  and 

, m i n e r a l  names a r e  b a s e d  on m a c r o s c o p i c  i d e n t i f i c a t i o n .  

Thorough documen ta t i on  o f  t h e  program p l a n n e d ,  t h e  work c a r r i e d  

o u t ,  and  t h e  m a t e r i a l  c o l l e c t e d  is a  n e c e s s i t y  where p e o p l e  o f  

. d i f f e r e n t  backgrounds  work f o r  a  number o f  y e a r s  on t h e  same t a r g e t  
' o f  e x p l o r a t i o n .  T h e r e f o r e ,  t h e  a u t h o r  o f  t h i s  r e p o r t  h a s  n o t  aimed 

1 
a t  maximum b r e v i t y ,  He has ,  however ,  s u b d i v i d e d  t h e  r e p o r t  i n  

e s s e n t i a l ,  double-spaced  p a r t s  and  i n  a c c e s s o r y ,  s i n g l e - s p a c e d  

0 p a r t s ,  s o  t h a t  t h a  f o r m e r  c o n s t i t u t e  a  f a i r l y  c o n c i s e ,  s e l f - c o n t a i n -  
, '  

e d  n a r r a t i v e .  , 
1 

, 1 
L o c a t i o n  and  Access 

The H o r s e t h i e f  S t o c k ,  a  p o s t - t e c t o n i c  g r a n i t i c  p l u t o n ,  u n d e r l i e s  
- an  a r e a  o f  a b o u t  100 s q ,  m i .  be tween  t h e  h e a d w a t e r s  o f  F o r s t e r ,  

F r a n c e s ,  Howser, and H o r s e t h i e f  C r e e k s  i n  t h e  P u r c e l l  Moun ta in s  

o f  s o u t h e a s t e r n  B r i t i s h  Columbia ( F i g .  1). The c e n t e r  o f  t h e  semi-  

e l l i p t i c a l  a r e a  u n d e r l a i n  by t h e  s t o c k  is a p p r o x i m a t e l y  20  m i .  

due  w e s t  of t h e  v i l l a g e  o f  Radium, a l s o  c a l l e d  Radium Hot S p r i n g s ,  

G r a v e l  and  lumber  r o a d s  l e a d  f rom t h i s  s e t t l e m e n t  a l o n g  F o r s t e r  

and H o r s e t h i e f  C r e e k s  t o  t h e  n o r t h e a s t e r n  and s o u t h e a s t e r n  b o r d e r  

o f  t h e  s t o c k  r e s p e c t i v e l y ,  Access t o  o t h e r  p a r t s  of t h e  s t o c k  is. . 

p o s s i b l e  o n l y  on f o o t  o r  by h e l i c o p t e r ,  and by s k i  o r  snow-mobile 

. i n  w i n t e r  and' s p r i n g .  I 

I 
1 

\ I 
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8 P h y s i o q r a p h y  

The t e r r a n e  is a l p i n e ,  r u g g e d  and mountainous.  T o t a l  r e l i e f  

i n  t h e  s t o c k  is more t h a n  a  mile, a s  measured  f rom t h e  l o w e s t  p o i n t  , 

a t  wh ich  t h e  s t o c k  is  exposed  ( 4 0 0 0 '  a.s.1. n e a r  t h e  c o n t a c t  o f  t h e  

, s t o c k  on H o r s e t h i e f  Creek)  t o  t h e  h i g h e s t  p o i n t  (10200f  a.s.1. 

n e a r  t h e  c e n t e r  o f  t h e  s t o c k :  B lack  Fang and ~ o r t h  S t a r  Peak) .  

L o c a l  r e l i e f  is a l s o  c o n s i d e r a b l e ,  n e a r - v e r t i c a l  w a l l s  o f  1000'  

o r  more n o t  b e i n g  e x c e p t i o n a l  ( s e e  F r o n t i s p i e c e ) .  
- - A r e m a r k a b l e  p a t t e r n  is  e v i d e n t  i n  t h e  t opography  o f  t h e  a r e a  

c e n t e r e d  on H o r s e t h i e f  S t o c k  (F ig .  1). The c e n t r a l  p a r t  o f  t h e  s t o c k  

i s  h i g h  and  i s  p a r t l y  c o v e r e d  by permanent  snow and ice (Catamount  

and N o r t h  S t a r  G l a c i e r s ) .  o u t w a r d ,  t oward  t h e  n o r t h ,  s o u t h  and 

west, p a r t s  o f  m a j o r  s t r e a m  v a l l e y s  - F o r s t e r ,  Edouard ,  S t o c k d a l e ,  

H o r s e t h i e f  Creeks  - mark t h e  low p a r t  o f  t h e  a r ea .  C u r i o u s l y ,  

t h e s e  v a l l e y s  e r e  w i t h i n  t h e  s t o c k ,  a l t h o u g h  c l o s e  and s u b p a r a l l e l  

t o  i ts  boundary.  F u r t h e r  ou tward  a y a h ,  a c r o s s  t h ~  v a l l e y s ,  l o c a l l y  

a t  e l e v a t i o n s  a p p r o a c h i n g  t h o s e  o f - t h e  c e n t r a l  p a r t  o f  t h e  s t o c k ,  

l i e s  t h e  c o n t a c t  o f  t h e  s t o c k  w i t h  m e t a s e d i m e n t s  and t h e  c o n t a c t -  

me tamorph ic  a u r e o l e  a s s o c i a t e d  w i t h  t h e  s t o c k .  T h i s  is h i s 1 1  i l l u s t r a t -  

e d  i n  F i g u r e  1 where* t h e  8000 '  c o n t o u r  l i n e  (mark ing  a p p r o x i m a t e l y  

. t h e  t i m b e r  l i n e )  h a s  been t a k e n  a s  a  gu ide .  The c e n t r a l  t w o - f i f t h s  

o f  t h e  a r e a  u n d e r l a i n  by t h e  s t o c k  a r e  above ,  and t h e  o u t e r  t h r e e -  

f i f t h s  a r e  below t h i s  l i n e ,  w i t h  v e r y  few e x c e p t i o n s .  The meta- 

s e d i m e n t s  e n v e l o p i n g  t h e  s t o c k  fo rm i s o l a t e d  r i d g e s  and p e a k s  above . 

t h e  8000 1 c o n t o u r  l i n e .  These r i d g e s  a r e  s e p a r a t ~ d  by p a r t s  o f  

m a j o r  s t r e a m  v a l l e y s  - ~ o r s t e r ,  McLean, Howser, S t o c k d a l e ,  Horse- - 

t h i e f ,  McDonald C r e e k s  - which ,  l i k e  t h e  r i d g e s ,  a r e  u n d e r l a i n  by . 
m e t a s e d i m e n t s .  

-?- 
J 

- - -  - - - - - - - .- . - - -  - - -- - - -- - - - 
It  seems t h a t  d i f f e r e n c e s  i n  r e s i s t a n c e  t o  w e a t h e r i n g  and 

, , e r o s i o n  between t h e  v a r i o u s  r o c k  t y p e s  t h a t  make up t h e  t e r r a n e ,  
i n c l u d i n g  non-metamorphosed s e d i m e n t a r y  r o c k s ,  h o r n f e l s e s  and 
p l u t o n i t e s ,  have n o t  p l a y e d  a  dominan t  r o l e  i n  t h e  deve lopment  o f  ' 

t h e s e  b r o a d  t o p o g r a p h i c  f e a t u r e s .  F o r  i n s t a n c e ,  it is u n l i k e l y ,  , 
a l t h o u g h  n o t  i m p o s s i b l e ,  t h a t  t h e  v a l l ' e y s  w i t h i n  t h e  sGck  a r e  
u n d e r l a i n  by r e a d i l y  w e a t h e r i n g  p l u t o n i t e s ,  s a y  h i g h l y  a l t e r e d  
r o c k s .  w h e r e a s  t h e  o l u t o n i t e s  n e a r e r  t o  t h e  c o n t a c t  o f  t h e  s t o c k  









3 REGIONAL GEOLOGY OF HORSETHIEF - BUGABOO AREA 
(simplified of ter J.E. Reesor , 1957) I 
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Quartz rnonzonite , granodiorite 

I 1-1 Horsethief Creek Series /- A Geological boundary 

Mt .  Nelson Formation 5aod0 5000' a.s.1. - Topographic contour line 

Dutch Creek Formation 

1 Scale in miles 
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Drafted by G. Frumignac , Septernbre 1971. 
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d REESOR mapped a  l a r g e  a r e a ,  a  s m a l l  p a r t  o f  which  i s  o c c u p i e d  

by t h e  H o r s e t h i e P  and t h e  s i m i l a r  Bugaboo S t o c k  (F ig .  3 ) .  The sed imen t -  

a r y  r o c k s  i n  t h e  a r e a ,  w i t h  which  we a r e  c o n c e r n e d  a r e  s u b d i v i d e d  

. by him i n t o  t h e  P r o t e r o z o i c  Upper P u r c e l l  S e r i e s  (Dutch-Creek and 

Mount-Nelson F o r m a t i o n s )  and t h e  younge r  b u t  a l s o  P r o t e r o z o i c  

,/ H o r s e t h i e f - C r e e k  s e r i e s .  The two s e r i e s  a r e  s e p a r a t e d  f rom e a c h  

o t h e r  by a  r e l a t i v e l y  t h i n  f o r m a t i o n ,  t h e  T o b ~  F o r m a t i o n ,  which 

c o n s i s t s  o f  c n n g l o m e r a t e s  and b r e c c i a s  and l i e s  w i t h  a  s l i g h t  

a n g u l a r  u n c o n f o r m i t y  on t h e  Upper P u r c e l l  S e r i e s .  

" Q u a r t z  monzon i t e ,  q r a n o d i o r i t e "  o f  t h e  H o r s e t h i e f  and Bugaboo 

S t o c k s  a r e  c i a s s e d  by REESOR (op. c i t . )  a t  t h e  t o p  of' t h e  g e o l o g i c b l  

co lumn,  a s  t h e  y o u n g e s t  ( p o s t - T r i a s s i c )  r o c k s .  The e v i d e n c e  on 

which  t h e  l a t t e r  p a r t  o f  t h i s  a g e  c l a s s i f i c a t i o n  is based  i s  n o t  

e v i d e n t  f rom h i s  map and is n o t  g i v e n  i n  t h e  n o t e s  accompanying 

t h e  1957-map. It w i l l  p r o b a b l y  a p p e a r  i n  h i s  f o r t h c o m i n g  memoir 

(REESOR, w r i t t e n  comm. 1 J u n e  1971). 

We have  been a b l e  t o  c o n f i r m  and add' t o ,  b u t  c e r t a i n l y  n o t  . * 

0 improve  on ,  REESORts r e g i o n a l  work i n  t h e  H o r s e t h i e f - S t o c k  a r e a .  
ryL 8 "  i 

The r e m a r k a b l e ,  a s t o n i s h i n g ,  a c c u r a c y  o f  t h e  c o n t a c t  o f  t h e  H o r s e t h i e f  
s 

' . S t o c k  mapped by him is wor thy  o f  s p e c i a l  m e n t i o n ,  p a r t i c u l a r l y  s o  

i n  v i ew  o f  o u r  i n t e r e s t  i n  f u t u r e  work i n  t h e  Bugaboo S t o c k ,  

Up t o  t h e  summer o f  1971 work by p e r s o n n e l  o f  C, J-M c o n s i s t e d  
1 

o f  g e o c h e m i c a l  and b i o g e o c h e m i c a l  e x p l o r a t i o n ,  i n i t i a l l y  on a  

b r o a d  r e c o n n a i s s a n c e  s c a l e ,  q u i c k l y  f o l l o w e d  by c l a i m  s t a k i n g  and 

d e t a i l e d  geochemica l  and g e o l o g i c a l  e x p l o r a t i o n  o f  a r e a s  f o u n d  

t o  be  l t snomalousN d u r i n g  t h o  i n i t i a l  p h a s e  o f  t h e  work (KERR, 1970;  

LIN, 1970).  The b l o c k s  o f  c l a i m s  s t a k e d  up t o  t h e  summer o f  1971  

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

S t o c k  a n 3  i n c l u d e  a  c o n s i d e r a b l e  p a r t  o f  t h e  e 3 s t e r n  and s o u t h e r n  

c o n t a c t - a u r e o l e  o f  t h e  s t o c k ,  

S i n c e  t h e  h i s t o r y  o f  t h e  Company's work i n  t h e  a r e a  is known 

, b e t t e r  t o  mos t  r e a d e r s  o f  t h i s  r e p o r t  t h a n  t o  t h e  a u t h o r ,  it would 

s u f f i c e  t o  s i n g l e  g u t  one  p o i n t  t o  which  we s h a l l  have  t o  r e t u r n  





* ,  

t h e  a r e a ,  f rom p l a c e r  d e p o s i t s ,  t o  t h e  s u i t e  o f  economic  m i n e r a l s  

' a s s o c i a t e d  w i t h  uran ium i n  g r a n i t e s  and p e g m a t i t e s ,  and ,  f i n a l l y ,  

t o  t fpo rphyry - type l t  molybdenum and  c o p p e r  m i n e r a l i z a t i o n .  I t  must  be  

remembered t h a t  some c l a i m s  h e l d  t o d a y  were s t a k e d  on t h e  b a s i s  'of 
I 
I 
1 / p r e v i o u s  i n t e r e s t s .  Such  c l a i m s  a r e  n o t  n e c e s s a r i l y  t h e  mos t  f a v o u r -  I 

I 
a b l e  t a r g e t s  f o r  f u r t h e r  work i n  t h e  l i g h t  o f  b e t t e r  knowledge o f  

' 
I 
I 

t h e  m i n e r a l i z a t i o n  i n  and ar ,ound t h e  H o r s e t h i e f  S t o c k ,  i 
1 

I 
* >  

I 

P r e s e n t  Work , 

G e o l o g i c a l  work by t h e  t e am c o n s i s t i n g  of  a. GARDNER and t h e  

a u t h o r  was c a r r i e d  o u t  f rom t h e  Companyfs  F o r s t e r - C r e e k  Basecamp, 

f r o m  s i x  f l y c a m p s  d o t t e d  a l o n g  t h e  boundary of t h e  H o r s e t h i e f  

S t o c k ,  and  from one  f l ycamp  w i t h i n  t h e  s t o c k  ( F i g ,  4). ii 

I n  t h e  p e r i o d  f rom t h e  d a t e  o f  a r r i v a l  a t  F o r s t e r  Creek  ( J u l y  
10) till t h e  day  o f  d e p a r t u r e  (Sep tember  6 1 ,  35 d a y s  were spend  

0 i n  t h e  f i e l d .  From e a c h  camp, r o u g h l y  4  d a y s  were spend  i n  g e o l o g i c a l  
f i e l d  work. H e l i c o p t e r  t r a n s p o r t  t o ,  and common5y From, f l y c a m p s  

f . #  r e d u c e d  t ime-consuming back-packing  and u n n e c e e ~ a r y  t r a v e l  un f o o t  , 
X .  t o  a  minimum. I n  a d d i t i o n ,  h e l i c o p t e r - s u p p o r t e d  r e c o n n a i s s a n c e  i n  

t h e  h i g h  c e n t r a l  p a r t  o f  t h e  s t o c k  was c a r r i e d  o u t  d u r i n g  two 
d a y s  a t  t h e  end  o f  t h e  s ea son .  Most o f  t h e  r e m a i n i n g  t i m e  was 
s p e n d  i n  o f f i c e  work and p r e p a r a t i o n  f o r  f l ycamps ,  An e x t r e m e l y  
d r y  and h o t  s e a s o n  - a  t a t a l  o f  2  d'ays o f  r a i n  i n  5 1  d a y s  - 
e n a b l e d  u s  t o  work w i t h o u t  m a j o r  i n t e r r u p t i o n s ,  e x c e p t  f o r  f i v e  . 
d a y s  i n  mid-August when p i l o t  and h e l i c o p t e r  were engaged  i n  f o r e s t -  
f i r e  f i g h t s .  

F i g u r e  4 shows t h a t  by f a r  t h e  ma.ior p a r t  o f  o u r  f i e l d  wnrk 

was c a r r i e d  o u t  a l o n q  t h e  c o n t a c t  between t h e  H o r s e t h i e f  S t o c k  and 

m e t a s e d i m e n t s .  I n  f a c t ,  most we l l - exposed  and r e a d i l y  a c c e s s i b l e  

p a r t s  o f  t h e  c o n t a c t  were i n s p e c t e d  on t h e  ground,  

Such  was n o t  a c c o r d i n g  t o  t h e  program i n i t i a l l y  o u t l i n e d  by 
D r .  E. L. M A N N  ( w r i t t e n  comm. 27  May 19711. A c m r d i n g  t o  t h e  program 
g e o l o g i c a l  work was t o  be c o n c e n t r a t e d  on t h e  m a j o r  Mo-anomalies 
p r e v i o u s l y  (1969-1970) found.  However, b a s e d  m a i n l y  on work c a r r i e d  
o u t  f r o m  one  f lycamp a t  t h e  c o n t a c t  o f  t h e  s t o c k  (Cansup F lycamp) ,  
and f rom one  f l ycamp  w i t h i n  t h e  s t o c k  (Rusty-Creek F lycamp?,  t h e  
a u t h o r  s u s p e c t e d  t h a t  much of t h e  M o - m i n e r a l i z a t i o n  migh t  be  con- 
c e n t r a t e d  n e a r  t h e  boundary o f  t h e  s t o c k .  I n  c o n s u l t a t i o n  w i t h  

0 Mr. H. H. CDNN ( J u l y  1971) it was  d e c i d e d  t o  pay  more a t t e n t i o n  
i 

t o  t h e  c o n t a c t  o f ,  and t h e  con tac t -me tamorph ic  a u r e o l e  a r o u n d ,  
', t h e  H o r s e t  h i e f  S t o c k  t h a n  was o r i g i n a l l y  p lanned .  S u b s e q u e n t l y ,  
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0 
r" e a c h  "working  a r e a w ,  e a c h  c e n t e r e d  on a  d i f f e r e n t  f l ycamp  n e a r  t h e  

c o n t a c t  zone ,  r e v e a l e d  some M o - m i n e r a l i z a t i o n ,  t h r e e  o f  wh ich  
seemed s u f f i c i e n t l y  a t t r a c t i v e  t o  p u r s u e  w i t h  c l a i m - s t a k i n g  and 
d e t a i l e d  work, 

Our f i r s t - h a n d  knowledge o f  t h e  i n t e r i o r  o f  t h e  s t o c k  rests 

' e n t i r e l y  on t h e  work done i n  t h e  v i c i n i t y  o f  Rusty-Creek Flycamp 

,/ (5:.days) and on h e l i c o p t e r - s u p p o r t e d  r e c o n n a i s s a n c e  i n  t h e  h i g h  

c e n t r a l  p a r t  o f  t h e  s t o c k  ( 2  d a y s ;  see F i g ,  41, S i n c e  t h e  company 

' g e o l o g i s t ,  Mr, C, P, L I N ,  h a s  worked i n  t h e  i n t e r i o r  o f  t h e  s t o c k ,  

a r o u n d  L i n  and Gussen L a k e s  i n  t h e  s o - c a l l e d  " T a r g e t  1 Areal1, t h e  

combined knowledge a v a i l a b l e  t o  t h e  Company s h o u l d ' s u f f i c e  t o  make 

a  p l a u s i b l e  c h o i c e  f o r  f u t u r e  work, 

We s h a l l  c l o s e  t h i s  r a t h e r  l e n g t h y  s e c t i o n  on p l a n s ,  c h a n g i n g  
p l a n s  and a c t u a l  work w i t h  some comments on t h e  maps u sed  and  t h e  
m a t e r i a l  ~ o l l e c t e d ~ d u r i n g  o u r  work. 

4 A l l  f i e l d  o b % r v a t i o n ,  o u t c r o p  numbers  and sample numbers  were  
a s s e m b l e d  i n  n o t e b o o k s  and p l o t t e d  on t o p o g r a p h i c  maps, The 1:50,000 
maps o f  t h e  N a t i o n a l  T o p o g r a p h i c  S e r i e s  (Howser Creek  82K/10E and 
Radium Hot S p r i n g s  82K/9) p r o v e d  t o  be  i n d i s p e n s a b l e  f o r  a c c u r a t e  

0 l o c a l i z a t i o n  o f  o u t c r o p s  and t h u s  f o r  a c c u r a t e  mapping, The l w : H  m i .  
I maps p r o v i d e d  by t h e  Company a r e  much l e s s  u s e f u l  s i n c e  ( i)  t h e i r  
I_ c o n t o u r  i n t e r v a l  is 500 '  i n s t e a d  o f  t h e  1 0 0 '  o f  t h e  1:50,000 N. T, S. 

maps, and (ii; t h e y  a r e  e n l a r g e m e n t s  o f  s m a l l - s c a l e  1":2 m i .  maps. 
A i r  p h o t o g r a p h s  were  n o t  used  d u r i n g  t h e  f i e l d  work,, t h e  1 :50 ,000  
maps, i n  conrb ina t ion  w i t h  a good a l t i m e t e r ,  p roved  s u f f i c i e n t  f o r  
a l l  p r a c t i c a l  pu rposes .  

Our common p r o c e d u r e  h a s  been  t o  make t h e  i n i t i a l  map on t h e  
1 :50 ,000  t o p o g r a p h i c  b a s e ,  and t o  p r o j e c t  t h i s  o n t o  t h e  111 :% m ' i ,  
map, I n  basecamp,  t h e  p r o j e c t i o n  was t r a n s p o s e d  o n t o  a  r e v e r s e d  
" s c r e e n e d N  s e p i a  copy o f  t h e  same s c a l e .  R e p r o d u c t i o n s  o f  t h e  l a t t e r  
c o n s t i t u t e  P l a t e s  1 and 2  o f  t h i s  r e p o r t ,  We emphas ize  t h a t  t h e s e  
maps a r e  n o t  more a c c u r a t ' e  - i n  f a c t ,  a r e  l e s s  a c c u r a t e  - t h a n  t h e  - 
1:50,000 t o p o g r a p h i c  b a s e  a l l o w s .  

A m a j o r  e f f o ~ t  was made t o  c o l l e c t  ( i)  a  r e p r e s e n t a t i v e  s u i t e  
o f  common r o c k  t y p e s  o f  t h e  H o r s e t h i e f  S t o c k ;  (ii) t h e  gamut o f  
c o n t a c t - m e t a m o r p h i c  r o c k s  a round  t h e  s t o c k ;  and  (iii) a l l  t y p e s  
o f  a l t e r a t i o n  and m i n e r a l i z a t i o n  p r o d u c t s  e n c o u n t e r e d  i n  e i t h e r  
s t o c k  o r  c o n t a c t  a u r e o l e ,  A l thnugh  some - v e r y  l i t t l e  - work was, 
done o u t s i d e  t h e  c o n t a c t  a u r e o l e ,  no  s a m p l e s  have been c o l l e c t e d  
t h e r e ,  A t o t a l  o f  149 r o c k  s p e c i m e n s  was g a t h e r e d ,  40  o f  which  
were s e l e c t e d  by t h e  a u t h o r  f o r  f u r t h e r  p e t r o g r a p h i c  work,  t h e  
r e m a i n d e r  b e i n g  housed on s h e l v e s  i n  t h e  Kamloops o f f i c e .  

A d e s c r i p t i o n  o f  e a c h  spec imen  i s  g i v e n  on an i n d e x  c a r d ,  
w h e r e a a  t h e  l o c ~ t i o n  and number o f  e a c h  spoc imsn  i~ p l o t t e d  on 

Q * 
P l a t e  2  o f  t h i s  r e p o r t ,  The 4 0  r o c k  s p e c i m e n s  and 149 i n d e x  c a r d s ,  
now i n  p o s s e s s i o n  o f  t h e  a u t h o r ,  w i l l ,  upon c o m p l e t i o n  o f  t h e  
L a b o r a t o r y  work and f i n a l  r e p o r t ,  be  r e t u r n e d  t o  t h e  Kamloops 







hand,  and t h e  H o r s e t h i e f - C r e e k  S e r i e s  on t h e  o t h e r ,  is t h e  p r e s e n c e  
o f  c o a r s e  d e t r i t a l  r o c k s  ( q u a r t z  p e b b l e  c o n g l o m e r a t e ,  g r i t )  i n  t h e  
l a t t e r  and t h e i r  a b s e n c e  from t h e  f o r m e r ,  F u r t h e r m o r e ,  t h e  c h a r a c -  
t e r i s t i c  c o n g l o m e r a t e s  and b r e c c i a s  o f  t h e  Toby Forma t ion  i n t e r v e n e  
be tween  t h e  Mount-Nelson F o r m a t i o n  and t h e  H o r s e t h i e f - C r e e k  S e r i e s .  

The a b s e n c e  o f  t h e  Toby F o r m a t i o n  a l o n g  t h e  w e s t  s i d e  o f  t h e  
H o r s e t h i e f  S t o c k  is no tewor thy .  Most l i k e l y  t h i s  i s  due  t o  l a t e  
movements a s s o c i a t e d  w i t h  t h e  emplacement  o f  t h e  s t o c k  ( n o  xeno- 
l i t h s  o f  c o n g l o m e r a t e  have been  o b s e r v e d  i n  t h e  s t o c k ,  however) ,  

L i t t l e  is known a b o u t  t h e  s t r u c t u r e  o f  t h e  P r o t e r o z o i c  r o c k s ,  
43 REESORts map shows ( i)  a  number o f  ma jo r  f o l d s  w i t h  g e n t l y  n o r t h -  

ward p l u n g i n g  a x e s  on N N W  t r e n d s ,  and (ii) f a u l t s  o f  g r e a t l y  v a r y i n g  I 
i 

s t r i k e ,  These  two s t r u c t u r a l  e l e m e n t s  have been t a k e n  f r o m  REESOR1s 

map and a r e  shown on P l a t e  1. 

I n  a d d i t i o n ,  two f a u l t s  shown on P l a t e  1 a r e  based  on o u r  own 
work: t h e  f a u l t  a l o n g  F o r s t e r  C r e e k ,  f rom F o r s t e r - C r e e k  Basecamp 
w e s t w a r d ,  and t h e  f a u l t  p a r a l l e l  t o  Cansup Creek p a s s i n g  t h r o u g h  
Cansup Flycamp. 

Numerous mino r ,  s t r o n g l y  o v e r t u r n e d  t o  recumbent  f o l d s  w i t h  
g e n t l y  sou thward  p l u n g i n g  a x e s  ( F i g .  5 )  b u t  s t e e p - s t a n d i n g  enve lop -  
i n g  s u r f a c e s  a r e  p r e s e n t  i n  s i l i c e o u s  s l a t e s  on t h e  v a l l e y  w a l l  of 
F o r s t e r  Creek ,  0.7 m i ,  n o r t h w e s t  o f  F o r s t e r - C r e e k  Basecamp, The 
s h a p e  ( " s t y l e N )  o f  t h e s e  f o l d s  i s  u n l i k e  t h a t  o f  t h e  u p r i g h t  t o  
g e n t l y  o v e r t u r n e d  ma jo r  f o l d s  and s u g g e s t s  a  complex d e f o r m a t i o n a l  1 
h i s t o r y  o f  t h e  P r o t e r o z o i c  s e d i m e n t s ,  i 

I 

I n  v iew o f  t h e  s c a r c i t y  o f  d e t a i l e d  s t r u c t u r a l  d a t a  on t h e  1 ! 
P r o t e r o z o i c  r o c k s  r e m o t e  f rom t h e  H o r s e t h i e f  S t o c k ,  it is n o t  

s u r p r i s i n g  t h a t  we have  n o t  f o u n d  any s t r u c t u r e  o r  s t r u c t u r a l  
' 

t 

j 
. d i s t u r b a n c e  t h a t  c a n  u n e q u i v o c a l l y  be  a s c r i b e d  t o  t h e  emplacement  i 

1 

of t h e  s t o c k ,  i 

I<. 'Q i i 
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0 Metamorphism 
h 

R e q i o n a l  metamorphism-. R e g i o n a l l y ,  t h e  P r o t e r o z o i c  r o c k s  a r e  

non- t o  s l i g h t l y  metamorphosed. A l though  e x t r e m e l y  f i n e - g r a i n e d ,  

c h l o r i t e  and a  w h i t e  micaceous  m i n e r a l  have  been  o b s e r v e d  on c l e a v -  

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

/ c o v e r e d  by t h e  map ( P l a t e  1). P re sumab ly ,  metamorphism is  t r a n s i t -  
> 

i o n a l  be tween  d i a g e n e s i s  and " b u r i a l  me tamorph i sml~ ,  and h a s  n o t  

r e a c h e d  t h e  l o w e s t  f a c i e s  of " r e g i o n a l  metamorphism" a s  d e f i n e d  by 

WINYLER ( 1967).  

C o n t a c t  metamorphism-. Younger  metamorphism o f  an e n t i r e l y  

d i f f e r e n t  n a t u r e  - " c o n t a c t  metamorphism" - h a s  t a k e n  p l a c e  i n  t h e  

P r o t e r o z o i c  r o c k s  unde r  t h e  i n f l u e n c e  o f  t h e  t h e r m a l  g r a d i e n t  

a s s o c i a t e d  w i t h  t h e  H o r s e t h i e f  S t o c k .  

O b v i o u s l y ,  t h e  main d i f f e r e n c e  be tween  t h i s  me tamorph ic  e v e n t  
and t h e  o n e  ment ioned  above l i e s  i n  t h e  s p a t i a l  d i s t r i b u t i o n  of t h e  

. r o c k s  a f f e c t e d ,  t h e  c o n t a c t - m e t a m o r p h i c  r o c k s  f o r m i n g  an a u r e o l e  

0 
a r o u n d  t h e  s t o c k .  Moreover ,  many c o n t a c t - m e t a m o r p h i c  r o c k s  a r e  
e a s i l y  r e c o g n i z e d  by t h e i r  c h a r a c t e r i s t i c  t e x t u r e s  and m i n e r a l o g y ,  
a t  l e a s t  w i t h i n  % m i .  f rom t h e  s t o c k .  S p o t t e d  s l . a t e s ,  s p o t t e d  o r  d p o r p h y r o b l a s t i c  p h y l l i t e s ,  m i c a c e o u s  s c h i s t s ,  and more m a s s i v e  
d a r k  h c r n f e l s e s  a r e  e a s i e s t  t o  r e c o g n i z e  a s  p r o d u c t s  o f  metamorphos- 
e d ' p e l i t i c  and s e m i - p e l i t i c  r o c k s  i n  t h e  a u r e o l e .  C h a r a c t e r i s t i c  
me tamorph ic  m i n e r a l s  p r o v i s i o n a l l y  i d e n t i f i e d  i n c l u d e  m u s c o v i t e ,  
b i o t i t e ,  a n d a l u s i t e ,  c o r d i e r i t e  and g a r n e t .  

E x c e p t  f o r  an i n c r e a s e  i n  g r a i n  s i z e ,  t h e  t e x t u r e s  o f  c a l c a -  
V r e o u s  and d o l o m i t i c  r o c k s  a r e  n o t  a s  d i a g n a o s t i c  f o r  c o n t a c t  meta- 

morphism. But  t h e i r  m i n e r a l o g y  is e q u a l l y  c h a r a c t e r i s t i c .  T r e m o l i t e -  
. a c t i n o l i t e ,  s c a p o l i t e ,  e p i d o t e ,  g a r n e t ,  d i o p s i d e ,  f o r s t e r i t e  ( m o s t l y  

s e r p e n t i n i z e d )  and w o l l a s t o n i t e  have  been  p r o v i s i o n a l l y  i d e n t i f i e d .  

The p a r t i a l  l i m i t  o f  t h e  c o n t a c t - m e t a m o r p h i c  a u r e o l e ,  shown-on  

P l a t e  1 a t  a  d i s t a n c e . c o r r e s p o n d i n g  t o  1.25 m i .  f r om t h e  s t o c k ,  is 

b a s e d  on t h e  "first a p p e a r a n c e w  o f  t r e m o l i t e  i n  q u a r t z - b e a r i n g  

d o l o m i t i c  l i m e s t o n e s .  T h i s  m i n e r a l  and r o c k  t y p e  were  s e l e c t e d  t o  

d e f i n e  t h e  l i m i t  o f  t h e  a u r e o l e  b e c a u s e  o f  t h e  p r e s e n c e  of d o l o -  

mitic l i m e s t o n e s  i n  t h a t  p a r t  o f  t h e  a r e a  where  t r a v e r s e s  were n o t  

c o n f i n e d  t o  t h e  v i c i n i t y  o f  t h e  s t o c k .  The d i s t a n c e  o f  1,25 m i .  

is p r o b a b l y  t h e  t r u e  w i d t h  of t h e  a u r e o l e  s i n c e  t h e  bounda ry  o f  

0 t h e  s t o c k  i s  - and t h u s  p r o b a b l y  t h e  i s o t h e r m s  were - s u b v e r t i c a l .  

A t  d i e t a n c o e  exceeding 1.25 m i . ,  con tac t  e f f s a t e ,  m i n e t a l ~ ~ i c a b  
t .  o r  o t h e r ,  were n i t  o b s e r v a d  i n  any  r o c k  t y p e .  

! 

i 
e 
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l o  

n F i r s t  a p p e a r a n c e " ,  a s  u s e d  above ,  r e f e r s  t o  t h e  s p a t i a l  
d i s t r i b u t i o n  o f  t r e m o l i t e ,  Remote f rom t h e  s t o c k ,  q u a r t z - b e a r i n g  

0 d o l o m i t i c  l i m e s t o n e s  do n o t  c o n t a i n  t r e m o l i t e .  Toward t h e  s t o c k ,  
t r e m o l i t e  a p p e a r s  i n  t h e s e  r o c k s  a t  a  d i s t a n c e  o f  1 -25  m i .  f r om 
t h e  bounda ry  o f  t h e  s t o c k ,  The m i n e r a l  is q u i t e  abundan t  and  o f  
e a s i l y  r e c o g n i z a b l e  a c i c u l a r  c r y s t a l  h a b i t  r i g h t  f rom i t s  "first 

, a p p e a r a n c e w  onward ( s p e c i m e n s  HORSETH.HS71.7-17-1, 7-20-1, 7-13-4). 
Its u s e  a s  an i n d e x  m i n e r a l  i s  e n h a n c e d  by i t s  o c c u r r e n c e  a s  en- 

/ v e l o p e s  a round  q u a r t z  v e i n s  and  a l o n g  j o i n t s  i n  d o l o m i t i c  l i m e s t o n e s  
t h a t  a r e ,  t h e m s e l v e s ,  q u a r t z - f r e e .  

The t r a n s i t i o n  f rom t r e m a l i t e - b e a r i n g  r o c k s  t o  r o c k s  w i t h o u t  
t r e m o l i t e  h a s  been  o b s e r v e d  o n l y  twice ( o n c e  n e a r  F o r s t e r - C r e e k  
Basecamp and once n o r t h  o f  Cansup Flycamp). The l i n e  c o n n e c t i n g  
t h e s e  two l o c a l i t i e s  h a s  n o t  been  drawn much f u r t h e r  f o r  two main , . 3  I 
r e a s o n s .  F i r s t l y ,  r o c k s  o f  a p p r o p r i a t e  b u l k  c o m p o s i t i o n  a r e  a b s e n t  
f rom t h e  H o r s e t h i e f - C r e e k  S e r i e s .  S e c o n d l y ,  it i s  n o t  known w i t h  
c e r t a i n t y  t h a t  t h e  boundary  of t h e  s t o c k  i s  s u b v e r t i c a l  eve rywhere .  

I n  p e l i t i c  and  s e m i - p e l i t i c  r o c k s ,  t h e  e f f e c t s  o f  c o n t a c t  

metamorphism i n  an a u r e o l e  e x t e n d i n g  f rom 0.5 t o  7,O m i .  f rom t h e  

bounda ry  o f  t h e  s t o c k  seem t o  c o n s i s t  s o l e l y  o f  an  o c c a s i o n a l  

i n d u r a t i o n  and a  c l o s e l y  s p a c e d ,  b l o c k y  f r a c t u r e  p a t t e r n .  A t  a  

d i s t a n c e  less  t h a n  0.5 m i ,  f r om t h e  s t o c k ,  " s p o t s "  a p p e a r  and t h e  

r o c k s  may o r  may n o t  show an i n c r e a s e  i n  t h e  g r a i n  s i z e  o f  micaceous  L 

(. 
0 

m i n e r a l s  and a t t a i n  t h e  l u s t e r  and h a b i t  o f  p o r p h y r o b l a s t i c  p h y l l i t e s  

o r  e v e n  s c h i s t s .  

Such  a  p r o g r e s s i v e  i n c r e a s e  i n  g r a i n  s i z e  and change  i n  h a b i t  
have  been  o b s e r v e d  b e s t  n o r t h  o f  S t o c k d a l e  Flycamp. T h e r e ,  s p o t t e d  
s l a t e s  and p h y l l i t e s  a r e  f o l l o w e d ,  t o w a r d  t h e  s t o c k ,  by po rphyro -  
b l a s t i c  a n d a l u s i t e - b e a r i n g  p h y l l i t e s ,  and f i n a l l y  by more m a s s i v e  
c o r d i e r i t e -  and c o r d i e r i t e - g a r n e t - b e a r i n g  h o r n f e l s e s  ( s p e c i m e n s  

1 
HORSETH.HS71.7-30-1 t o  -8). 

I n  o t h e r  p l a c e s ,  e.g. s o u t h  o f  Cansup Flycamp and west o f  
S p i c e b o x  Flycamp, p e l i t i c  r o c k s  r e m a i n ,  r i g h t  up t o  t h e  c o n t a c t ,  
s p o t t e d  l a m i n a t e d  h o r n f e l s e s  w i t h o u t  i d i o b l a s t s  o f  h i g h  me tamorph ic  
g r a d e .  I n  f a c t ,  n e a r  Cansup F lycamp,  t h e  o n l y  d i f f e r e n c e  be tween  t h e  
p e l i t i c  h o r n f e l s e s  r emote  f rom,  and  c o n t i g u o u s  t o ,  t h e  c o n t a c t  
a r e  ( i)  a  b e t t e r ,  more p ronounced ,  deve lopment  o f  l a m i n a t i o n ,  and 
(ii) o c c a s i o n a l ,  r e l a t i v e l y  smal-1 i d i o b l a s t s  of b i o t i t e  i n  t h e  
l a t t e r  p o s i t i o n  ( s p e c i m e n s  HORSETH.KS71.7-16-1, 7-19-2). 

Contac t -metamorphic  e f f e c t s  i n  r o c k  t y p e s  o t h e r  t h a n  p e l i t i c  
o r  c a l c a r e o u s  a r e  n o t  e a s i l y  d e t e c t e d .  Coa r se  d e t r i t a l  q u a r t z o s e  
r o c k s  a r e  p r o b a b l y  p a r t l y  o r  w h o l l y  r e c r y s t a l l i z e d ,  b u t  t h i s  c a n  
o n l v  be  s u b s t a n t i a t e d  by m i c r o s c o p e  uork .  

The f a b r i c  o f  t h e  c o n t a c t - m e t a m o r p h i c  r o c k s  is, f o r  a  g r e a t  

d e a l ,  a  " r e l i c t "  s e d i m e n t a r y  and  t e c t o n i c  f a b r i c ,  o v e r p r i n t e d  by 

c o n t a c t  metamorphism. Bedding l a m i n a t i o n ,  6rnalX f o l d s ,  c l e a v a g e  5 
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p l a n e s ,  l i n e a t i o n s ,  etc., a r e  v i s i b l e  i n  t h e  metamorphic  aureo le ' ,  

0 b u t  t h ~ y  a r e  s i m i l a r  i n  s h a p e  and  d i r e c t i o n  t o  t h o s e  o u t s i d e  o f  t h e  

a u r e o l a ,  C l e a r l y ,  no  p e r v a s i v e  de fo rma t ion '  h a s  t a k e n  p l a c e  d u r i n g  

o r  s u b s e q u e n t  t o  t h e  emplacement  o f  t h e  s t o c k ,  I n  o t h e r  words:  

t h e  emplacement  of t h e  s t a c k  and t h e  deve lopment  o f  t h e  c o n t a c t -  

i metamorph ic  a u r e o l e ,  a t  t h e  p r e s e n t  b e v e l  o f  e r o s i o n ,  were p o s t -  
I 

t e c t o n i c ,  

The i n t e r f a c e  o f  t h e  H o r s e t h i e f  S t o c k  and m e t a s e d i m e n t s  i s  

o c c u p i e d .  by a  na r row zone o f  i n t i m a t e l y  "mixedl1 r o c k s ,  i n c l u d i n g  

a F o p h y s e s  o f  t h e  s t o c k ,  a p l i t e  d i k e s ,  q u a r t z  v e i n s  and x e n o l i t h s  o f  

h o r n f e l s e s ,  t o  be  d e s c r i b e d  i n  a n o t h e r  c h a p t e r ,  

Metasom'atism, S u l p h i d e  Halo 
, \  

L e a v i n g  e a r l y ,  r e g i o n a l  m e t a s o m a t i c  p r o c e s s e s  o u t  o f  c o n s i d e r a t - .  

i o n  ( e ,g ,  c a r b o n a t e -  and q u a r t z - v e i n  f o r m a t i o n ) ,  we t u r n  immedia te -  

l y  t o  t h e  c h e m i c a l  o r  "me ta soma t i c "  e f f ec t  of t h e  H o r s e t h i e f  S t o c k  

on t h e  e n v e l o p i n g  P r o t e r o z o i c  me ta sed i rnen t s ,  

0 Z 
T h i s  effect  is i n d i c a t e d  by t h e  p r e s e n c e ,  l o c a l l y  g r e a t  abundance ,  

.L . . o f  s u l p h i d e s  i n  a h a l o  o f  g r e a t l y  v a r y i n g  w i d t h  a round t h e  s t o c k ,  
ii 
J 

, The h a l o ,  which  is r e s p o n s i b l e  f o r  t h e  i n t e n s i v e  s t a i n i n g  of many 

c o n t a c t - m e t a m o r p h i c  r o c k s  ( ' r u s ty  brown, o c r e  r e d ,  y e l l o w ,  b l u i s h  

b l a c k ) ,  h a s  a  w i d t h  r a n g i n g  f rom a  fe~rl h u n d r e d s  o f  f e e t  t o  0.5 m i .  

A l l  t y p e s  of r o c k  seem t o  be  a f f e c t e d  w h e t h e r  t h e y  b e l o n g  t o  t h e  

upper P u r c e l l  o r  H o r s e t h i e f  -Creek S e r i e s .  

The s u l p h i d e s  a r e  n e a r l y , e x c l u s i v e l y  i r o n  s u l p h i d e s  ( m o s t l y  

p y r i t e ,  l o c a l I y  abundan t  p y r r h o t i t e ) ,  C h a l c o p y r i t e ,  b o r n i t e ,  mala-  

c h i t e ,  c o v e l l i t e  a s  well  a s  m o l y b d e n i t e  have  r a r e l y  been  o b s e r v e d  

and t h e n  o n l y  i n  t r a c e  amounts. Geochemica l  s o i l  and t a l u s  s a m p l e s ,  

however ,  i n d i c a t e  t h a t  c o p p e r  m i n e r a l i z a t i o n  i s  more common and may 

be  more abundan t  l o c a l l y  t h a n  f i e l d  i n s p e c t i o n  t e n d s  t o  s u g g e s t  

( see  pp. d2 -68. 
E x c e p t i n g  t h e  r a r e s t  m i n e r a l ,  r no lybden i t s ,  t h e  s u l p h i d e s  

' 
. o c c u r  m o s t l y  a s  t h i n  s t r i n g e r s  o f  f i n e  ( < I  mm) g r a i n s  a l i g n e d  

a l o n g  c l e a v a g e  p l a n e s  and t i g h t  f r a c t u r e s  o r  j o i n t s 2 .  D i s s e m i n a t e d  

0 , s u l p h i d e a  form a minor  p o r t i o n  o f  t h e  t o t a l  amount p r e s e n t ,  a l t h o u g h  

\ 

, 

r- - e 
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d 
l o c a l l y  t i n y  d i s s e m i n a t e d  p y r i t e  c u b e s  maks up 756 o f  soms horn-  

2 felses , 
S i m i l a r  t o  t h e  w i d t h  o f  t h e  s u l p h i d e  h a l o ,  t h e  s p a t i a l  d i s t r i b -  

u t i o n  o f  t h e  s u l p h i d e s  w i t h i n  t h e  h a l o  v a r i e s  e r r a t i c a l l y ,  A t  some 

p l a c e s  (e,,g, Cansup a r e a )  t h e  h o r n f e l s e s  c o n t i g u o u s  t o  t h e  s t o c k  

/ c o n t a i n  l i t t l e  s u l p h i d e s ,  w h e r e a s  t h o s e  a  few hundred  f e e t  f r o m  t h e  

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

more common is a  g r a d u a l  i n c r e a s e  i n  s u l p h i d e  c o n t e n t s ,  f r o m  s p o t t e d  

. s la tes  w i t h  a few s p e c k s  of  p y r i t e ,  t o  c o r d i e r i t e - g a r n e t  h o r n f e l s e s  t I 
w i t h  a b u n d a n t  ( 7 %  t o  5%) p y r i t e  and p y r r h o t i t e  c,ontigurllus t o  t h e  

c o n t a c t  (e ,g ,  S t o c k d a l e  a r e a ) ,  

A s  d e s c r i b e d  p r e v i o u s l y ,  ' t h e  t h e r m a l  e f fec t  o f  t h e  s t o c k  on 
t h e  me ta sed i rnen t s  is c l e a r l y  shown by t h e  p r e s e n c e  o f  s u i t e s  o f  
h i g h  t e m p e r a t u r e  - low p r e s s u r e  me tamorph ic  m i n e r a l s  t h a t  a r e  a b s e n t  
f r o m  s i m i l a r  m e t a s e d i m e n t s  r e m o t e  f rom t h e  s t o c k ,  On t h e  o t h e r  hand ,  
t h e  m e t a s o m a t i c  e f f e c t  o f  t h e  s t o c k  on t h e  m e t a s e d i m e n t s  is deduced  
f rom t h e  r e l a t i v e l y  g r e a t  abundance  o f  s u l p h i d e s  a round  t h e  s t o c k ,  
T h e s e  s u l p h i d e s ,  however ,  a r e  a l s o  p r e s e n t  i n  s i m i l a r  m e t a s e d i m e n t s  
n o t  a f f e c t e d  by c o n t a c t  metamorphism, The o n l y  f a c t  t o  o u r  d i s p o s a l  I 

. i s  t h a t  mos t  s u l p h i d e s  c l o s e  t o  t h e  s t o c k  a p p e a r  t o  have been  

0 d e p o s i t e d  - o r  r e m o b i l i z e d  and r e d e p o s i t e d  - d u r i n g  o r  a f t e r  emplace-  - I 
i 

ment o f  t h e  s t o c k .  i ifY 
The i n d u r a t i o n  o f  p e l i t i c  r o c k s  i n  t h e  c o n t a c t  a u r e o l e ,  r e f e r r e d  c 

I 

t o  a n  p a  10, and t h e  o c c a s i o n a l  abundance  o f  q u a r t z  y e i n s  i n  t h e  
c o n t a c t  zone  o f  t h e  s t o c k  (Cansup  and Molly-Lake a r e ? ) ,  s u g g e s t  
t h a t  t h e  a u r e o l e  is a l s o  e n r i c h e d  i n  q u a r t z ,  P e r h a p s  s i l i c o n  ( i n  
t h e  f a r m  a f  Si(OH)4?.) and complex i o n i c  base -me ta l  s p e c i e s  t r a v e l l e d  
i n  a  h y d r o u s  f l u i d  s o l v e n t  f r o m  t h e  s t o c k  outward.  T h i s  c l a s s i c a l  
h y p o t h e s i s  o f  u h y d r o t h e s m a l "  o r e  t r a n s p o r t  and d e p o s i t i o n  i s  common- 
l y  a c c e p t e d  even  i n  t h e  c a s e  where  t h e  i n t r u s i v e  i t s e l f  d o e s  n o t  
c o n t a i n  any  o r e  m i n e r a l s ,  The H o r s e t h i e f  S t o c k ,  however,  c o n t a i n s  
s i g n i f i c a n t  amounts  o f  a l l  o r e  m i n e r a l s ,  e x c e p t  p y r r h o t i t e ,  f o u n d  
i n  t h e  c o n t a c t  a u r e o l e .  



and d i k e s  o f  a p l i t e  c u t  a c r o s s  and e n c l o s e  h i g h l y  metamorphic  

m e t a s e d i m e n t s .  The r e l i a b i l i t y  o f  t h e  " l i n e w  s o  d e f i n e d  can  be  

gauged  f rom t h e  d i s t r i b u t i o n  o f  "obse rved  bedrockIn (see P l a t e  2). 

Those  p a r t s  o f  t h e  c o n t a c t  t h a t  were n o t  i n s p e c t e d  o n  t h e  g round  

a r e  b a s e d  e i t h e r  on o b s e r v a t i o n  f r o m  t h e  a i r  o r  on G. S. C. Map 

12-1957 (REESOR, 1957). 

Tha o u t l i n e  of t h e  s t o c k  is r o u g h l y  e l l i p t i c a l  and e n c l o s e s  

an a r e a  o f  a p p r o x i m a t e l y  100 sq.  m i ,  The l o n g  a x i s  o f  t h e  semi- 

. , e l l i p s e  is 9  m i .  l o n g  and is o r i e n t e d  n o r t h - n o r t h w e s t ,  s u b p a r a l l e l  t. 

t o  t h e  " r e g i o n a l  t r e n d N  o f  t h e  P r o t e r o z o i c  m e t a s e d i m e n t s  ( i,e. 

, t r e n d  o f  m a j o r  f o l d  awes) a s  wel l  a s  t o  t h e  s t r i k e  o f  some l a r g e  

0 f a u l t s .  

The map p a t t e r n  w i t h i n  t h e  s t o c k  - two r o u g h l y  c o n c e n t r i c  ~ - 7  t 

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

o f  t h e  s t o c k  - r e f l e c t s  a  p e t r o g r a p h i c  s u b d i v i s i o n  i n t o  t h r e e  

r o c k  t y p e s ,  a l l  o f  g r a n i t o i d  t e x t u r e .  T e x t u r a l l y  and p re sumab ly  

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

s e l e c t i o n  of t n c o n t a c t s u  i s  a r b i t r a r y .  I t  s h o u l d  be emphas i zed  t h a t  

t h i s  p a t t e r n  is b u t  one  o f  t h e  many t h a t  would be c o n s i s t e n t  w i t h  

o u r  few and s c a t t e r e d  o b s e r v a t i o n s  i n  t h e  i n t e r i o r  o f  t h e  s t o c k .  . 

. A s  drawn on t h e  map, t h e  o u t e r  and l a r g e s t  zone  a c c o u n t s  f o r  

': 3- of t h e  s u r f a c e  a r e a  o f  t h e  s t o c k ,  Pend ing  modal a n a l y s e s ,  t h e  

. r o c k  t y p e  u n d e r l y i n g  t h i s  t o n e  a s  w e l l  a s  t h e  zone i t s e l f  i s  c a l l e d  

; " G r a n i t o i d  1" o r  " G I u ,  The i n n e r  and s m a l l e s t  t o n e  a c c o u n t s  f o r  

- ; 1,5% o f  t h e  s u r f a c e  a r e a  of  t h e  s t o c k ;  it is  c a l l e d  " G r a n i t o i d  LIIl1 ---- . .  . . *  
r o c k s  of g r a n i t i c '  t o  d i o r i t i c  c o m p o s i t i o n  and hyp id iomorph ic -  

g r a n u l a r  t e x t u r e ,  v e r y  c o a r s e - ,  c o a r s e - ,  o r  medium-grained ( g r a i n  
s i z e  > 1 m m ) ,  w i t h  o r  w i t h o u t  p h e n o c r y s t s ,  The term d o e s  n o t  i n c l u d e  
a p l i t e s  n o r  p o r p h y r i t i c  r o c k s  w i t h  an a p h a n i t i c  m a t r i x  (i.e. por -  
p  h y r  i e s )  . ' S e e  STR I N G H A M  ( 1966). 

, 
* 

-. r 
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o r  flGIIIM, F a c i e s  t r a n s i t i o n a l  be tween  t h e  d i s t i n c t  r o c k  t y p e s  

G I  and G I 1 1  occupy t h e  i n t e r v e n i n g  a r e a .  Again ,  p e n d i n g  modal  
-co//ec/,'ve fV t.l eY . a n a l y s e s ,   will be r e f e r r e d  to,as I G r a n i t o i d : I I "  o r  'GII'!. 

The n u m e r a l s  I ,  11, 111 do n o t  i m p l y  r e l a t i v e  age:  unambiguous 

d i k e s  o r  i n c l u s i o n s  o f  one g r a n i t o i d  r o c k  t y p e  i n  a n o t h e r  have  n o t  

/ ' b e e n  obse rved .  

G r a n i t o i d  Rock T ~ p e s  7 

The e s s e n t i a l  m i n e r a l s  o f  a l l  g r a n i t o i d  r o c k s  o f  t h e  H o r s e t h i e f  
, 

S t o c k  a r e  a l k a l i - f e l d s p a r ,  q u a r t z  and p l a g i o c l a s e ,  B i o t i t e  is a  1 
c h a r a c t e r i z i n g  a c c e s s o r y  c o n s t i t u e n t ,  Hornb lende  is v e r y  r a r e  and 

n e v e r  p r e s e n t  i n  more t h a n  t r a c e  amounts.  Some m u s c o v i t e  i n  G I 1 1  

may a l s o  b e  p r imary ,  

Common s e c o n d a r y  m i n e r a l s ,  m o s t l y  o c c u r r i n g  a s  j o i n t  c o a t i n g s , ,  

a r e  q u a r t z ,  m u s c o v i t e ,  p y r i t e ,  c h l o r i t e ,  e p i d o t e  and c a l c i t e .  

R a r e  s e c o n d a r y  m i n e r a l s  a r e  t o u r m a l i n e ,  m e l y b d e n i t e ,  m a g n e t i t e ,  

s p e c u l a r  h e m a t i t e ,  c h a l c o p y r i t e ,  b o r n i t e ,  f l u o r i t e . a n d ,  p o s s i b l y ,  
c '0- . po ta s s idp f  f e l d s p a r .  

I n  a d d i t i o n  t o  t h e  above m i n e r a l s ,  REESOR ( w r i t t e n  comm, ' 

1 J u n e  1971)  m e n t i o n s  t h e  f o l l o w i n g  minor  a c c e s s o r i e s  o f  G I :  u r a n i n i t e ,  ' 

a 

e u x e n i t e - p o l y c r a s e ,  i l m e n i t e ,  r u t i l e ,  t i t a n i t e ,  a p a t i t e ,  and z i r c o n .  

I n  t h e  s e q u e l  we s h a l l  d e s c r i b e  G I  and G I 1 1  first s i n c e  t h e y  

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

i n  h a b i t  n o r ,  p r e sumab ly ,  i n  c o m p o s i t i o n  t h r o u g h o u t  t h e i r  r ~ s p e c t i v e  

zones .  S u b s e q u e n t l y ,  we s h a l l  d e s c r i b e  t h e  p r b g r e s s i v e  c h a n g e s  

t a k i n g  p l a c e  i n  t h e  ;one i n t e r v e n i n g  between G I  and GIII, and t h u s  

l t c a t c h i n g "  G I 1  i n  t h i s  d e s c r i p t i o n ,  

G r a n i t o i d  I-. B a r r i n g  an a p p r o x i m a t e l y  200'-wide zone  a l o n g  
I 

t h e  c o n t a c t  o f  t h e  s t o c k  ( t o  be  d e s c r i b e d  i n  t h e  n e x t  c h a p t e r ) ,  

\ G r a n i t o i d  I is dominan t ly  g r s y i s h  p u r p l e  t o  g r e y i s h  r e d  p u r p l e  
4  and v e r y  c o a r s e -  t o  c o a r s e - g r a i n e d  , 

Spec imens  HORSETH.KS71.7-14-1, 6 - 2 ,  E-I ,  F - I ,  L-I. , - . , . -  
...< . ' * , & . .  ' -  - . ?  . . , : . . .  '.,. 

I Q  -: I .  % . ; , (,.. .. _ . J .  ,: ' 1'- .'.. ,'. .- \ ' .: . 
-- i " ' .  4 

i 
8 

I 

- -." 



The r o c k  owes b o t h  p r o p e r t i e s  t o  i ts  most  abundant  m i n e r a l ,  

r, a l k a l i - f e l d s p a r .  The m i n e r a l  makes up 40% o r  45% o f  t h e  r o c k ,  
It is e u h e d r a l  t o  s u b h e d r a l ,  s t u b b y  p r i s m a t i c ,  and r a n g e s  i n  s i z e  
f rom 5x2  cm t o  IxH cm. C a r l s b a d  t w i n s ,  a  c o a r s e  p e r t h i t i c  s t r u c t u r e ,  
and z o n i n g  a r e  common, Zones may have  s l i g h t l y  d i f f e r e n t  h u e s  of 
g r e y i s h  p u r p l e  o r  t h i n  w h i t e  z o n e s  may a l t e r n a t e  w i t h  b r o a d e r  
p u r p l i s h  zones ,  The c e n t e r  o f  t h e  c r y s t a l  i s  commonly p u r p l i s h  b u t  
may b e  w h i t e ,  A c h a r a c t e r i s t i c  f e a t u r e  is t h e  o v a l  s h a p e  o f  i n t e r n a l  

/ z o n e s  and t h e  a n g u l a r ,  e u h e d r a l  s h a p e  of t h e  o u t e r .  I n c l u s i o n s  
, o t h e r  t h a n  p l a g i o c l a s e ( ? )  a r e  r e m a r k a b l y  r a r e  i n  t h e  a l k a l i - f e l d s p a r '  

g r a i n s ;  a  few s m a l l  f l a k e s  of b i o t i t e  may be  p r e s e n t ,  
Q u a r t z ,  c o n s t i t u t i n g  25% t o  30% o f  t h e  r o c k ,  is n e x t  i n  

abundance  t o  a l k a l i - f e l d s p a r ,  The m i n e r a l  o c c u r s  i n  a n h e d r a l  b l e b s  
up t o  1 ---- cm i n  d i a m e t e r ;  i t s  minimum g r a i n  s i z e  c a n n o t  be  e s t i m a t e d  
by naked  e y e ,  

Approx ima te ly  20% o f  G I  is made up o f  a  w h i t i s h  t o  s l i g h t l y  
waxy-green m i n e r a l  ( p l a g i o c l a s e ? )  , t h e  g r a i n s .  o f  .which . a r e  of 
i n d e f i n i t e  s h a p e  ( a n h e d r a l ? )  and commonly r a n g e  f rom a  f r a c t i o n  

I 
of a millimeter t o  a few millimeters i n  d i a m e t e r .  A few r e l a t i v e l y  
l a r g e  ( u p  t o  IxYi cm), s t u b b y  p r i s m a t i c  c r y s t a l s  o f  t h e  same c o l o u r  
are o c c a s i o n a l l y  p r e s e n t .  P o l i s y n t h e t i c  t w i n s  i n  t h e s e  c r y s t a l s  
are d i a g n o s t i c  f o r  p l a g i o c l a s e ,  

Commonly b i o t i t e  is t h e  o n l y  d a r k  m i n e r a l  p r e s e n t ,  I n  abundance  
it r a n g e s  f rom 5% t o  15%, i n  s h a p e  f rom p l a t y  s u b h e d r a l  t o  p e r f e c t l y  . 
e u h e d r a l ,  i n  s i z e  f rom 0.5 mm t o  2 mm, 

0 A t  t h e  s c a l e  o f  a  hand s p e c i m e n ,  a l l  m i n e r a l s  a r e  g e n e r a l l y  

homogeneously d i s t r i b u t e d .  A t  t h e  s c a l e  o f  a l a r g e  o u t c r o p ,  however,  

t h e  d i s t r i b u t i o n  o f  b i o t i t e  may be  h e t e r o g e n e o u s .  Most common i s  

t h e  p r e s e n c e  of vague  b i o t i t e - r i c h  " s ~ h l i e r e n ~ ~ ,  s e p a r a t e d  f ram e a c h  

o t h e r  by homogeneous, r e l a t i v e l y  b i o t i t e - p o o r  G I ,  U n f o r t u n a t e  f o r  

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

f o r  measurement  by compass and t h e i r  p r e f e r r e d  o r i e n t a t i o n  is b u t  

weak ly  deve loped .  

P r i m a r y  s t r u c t u r e s  o t h e r  t h a n  s c h l i e r e n  a r e  r a r e  and e l u s i v e ,  

P r e f e r r e d  f o r m - o r i e n t a t i o n  o f  a l k a l i - f e l d s p a r  p r i s m s  h a s  r a r e l y  

been  o b s e r v e d 5  and h a s  n b t  been  i d e n t i f i e d  a s  e i t h e r  b e i n g  a  p l a n a r  

\ o r  l i n e a r  s t r u c t u r e .  

S i n c e  G I  d o e s  n o t  show any  t r a c e  o f  a  f a b r i c  s u p e r i m p o s e d  

on i t s  o r t h o m a g m a t i c  - l a t e  magmat ic  ( - h y d r o t h e r m a l )  t e x t u r e ,  t h e  

r o c k  c a n  b e  r e f e r r e d  t o  s i m p l y  a s  b i o t i t e - a d a r n e l l i t e  o r  q u a r t z -  



b i o t i t e - m o n z o n i t e .  The a d j e c t i v e  " p o r p h y r i t i c "  may be 

0 t h e  r o c k  s h o u l d  n o t  be c a l l e d  a  "po rphyry"  s i n c e  t h a t  t e r m  h a s  a  

p a r t i c u l a r  c o n n o t a t i o n  i n  t h e  l i t e r a t u r e  o f  porphyry- type  d e p o s i t s  

and  is n o t  a p p l i c a b l e  t o  t h e  p r e s e n t  r o c k  t y p e  (see f o o t n o t z  3). 

A - r o c k  t y p e  somewhat d i f f e r e n t  f rom G I  s e n s u  s t r i c t0  f o r m s  
. . .. . 

/ a  z o n e  of a p p r o x i m a t e l y  1 m i .  wide  a l o n g  t h e  boundary o f  t h e  s t o c k  
6 i n  Edoua rd  a r e a  , Microscope  work is n e c e s s a r y  t o  d e t e r m i n e  w h e t h e r  

s i g n i f i c a n t  m i n e r a l o g i c a l  d i f f e r e n c e s  a r e  p r e s e n t  and w h e t h e r  

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

7 G r a n i t o i d  111-. G r a n i t o i d  I11 i s  t h e  f i n e s t - q r a i n e d  q r a n i t o i d  

r o c k  o f  t h e  H o r s e t h i e f  S t o c k  a l t h o u q h  it o c c u r s  c l o s e  t o  t h e  c e n t e r  

o f  t h e  s t o c k .  

The r o c k  is homogeneously l i g h t  g r e y ,  e s s e n t i a l l y  e q u i g r a n u l a r ,  
and i ts  g r a i n s  se ldom e x c e e d  3 mm i n  d i a m e t e r .  F e l d s p a r  p h e n o c r y s t s  
a r e  commonly a b s e n t  b u t  may make up t o  3% o f  t h e  rock .  A l though  
t h e  p h e n o c r y s t s  a r e  i n v a r i a b l y  w h i t e ,  s i m p l e  C a r l s b a d  t w i n s  i n d i -  

. d a t e  t h a t  t h e  m i n e r a l  is an a l k a l i - f e l d s p a r .  D e s p i t e  t h e  f i n e - g r a i n -  
e d  n a t u r e  o f  t h e  r o c k ,  s m a l l  s u b h e d r a l  g r a i n s  have been i d e n t i f i e d  
a s  p l a g i o c l a s e  by t h e i r  c h a r a c t e r i s t i c  p o l i s y n t h e t i c  t w i n s .  These ,  
p l a g i o c l a s e  g r a i n s  a r e  e i t h e r  w h i t e ,  o r  g l a s s y  g r e y  w i t h  h i g h  l u s t e r .  

0 The g r e y  c o l o u r  o f  t h e  r o c k  i s  p r o v i s i o n a l l y  a s c r i b e d  ts 
t h e  abundance  of q u a r t z .  LIN (1970)  e s t i m a t e d  40% q u a r t z ,  b u t  t h e  
r o b k  is  t o o  f i n e - g r a i n e d  t o  s u b s t a n t i a t e  t h i s  by m a c r o s c o p i c  i d e n t i f -  
i c a t  i on .  

B i o t i t e ,  minor  m u s c o v i t e  and p y r i t e  ( d i s s e m i n a t e d )  a r e  p r e s e n t  
i n  g r a i n s  o f  a  s i z e  s i m i l a r  t o  t h o s e  o f  t h e  major  c o n s t i t u e n t s .  A 

, c h a r a c t e r i s t t c  f e a t u r e  o f  G I 1 1  i s  t h e  p r e s e n c e  o f  a  few s m a l l  
. c l u s t e r s  ( 1 c m . d i a m e t e r )  of  a  g r e e n  m i c a c e o u s  m a f i c  m i n e r a l .  A p rov-  

i s i o n a l  e s t i m a t e  of  t h e  c o l o u r  i n d e x  o f  G I 1 1  is 10. 

A s  i n d i c a t e d  on t h e  map ( P l a t e  I),  a  r o c k  v e r y  s i m i l a r  t o  G I 1 1  

o c c u r s  n e a r  t h e  h i g h e s t  p o i n t  o f  t h e  r i d g e  s o u t h w e s t  o f  Rus ty-Creek  

Flycamp. N e i t h e r  i t s  g e n e t i c  r e l a t i o n  w i t h ,  n o r  i ts  s t r u c t u r a l  . 

. Spec imens  HORSETH.KS7 1.8-9-1, 8-25-27 

Our d e s c r i p t i o n  o f  G I 1 1  rests  on one  spec imen c o l l e c t e d  a t  t h e  . . 
<\ n o r t h w e s t  e n d  of  L in  Lake (HORSETH.HS71.H-1). Accord ing  t o  LIN 

, \, ( o r a l  comm. September  197 1) t h i s  spec imen i s  r e p r e s e n t a t i v e  o f  G I 1 1  
a l t h o u g h  it is  uncommonly f r e s h .  

Spec imen HORSETH.KS71.7-26-2. The r i d g e  c o n s i s t s  of  b r o k e n  and 
s l i g h t l y  d i s p l a c e d ,  f r o s t - h e a v e d  b l o c k s .  A s h a r p  c o n t a c t  may r e m a i n  
u n n o t i c e d  i n  s u c h  an env i ronmen t .  A g r a d u a l  change ,  however ,  s h o u l d  -u be  d e t e c t a b l e .  Thus  we o p t  f o r  t h e  s h a r p - c o n t a c t  a l t e r n a t i v e .  

I 

- - 
F" 
f 
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I*) 
p o s i t i o n  w i t h  r e s p e c t  t o ,  t h e  m a j o r  GI I I - zone  is known, I t  is n o t e d  

- d a, t h a t  r o c k s  i n t e r m e d i a t e  between G I 1 1  o f  t h i s  mino r  o c c u r r e n c e  and 
8 s u r r o u n d i n g  G I 1  have  n o t  been o b s e r v e d  . 

G r a n i t o i d  11-, The e s s e n t i a l  p r o p e r t i e s  on which  t h e  d i s t i n c t -  

i o n  be tween  t h e  g r a n i t o i d  r o c k s  o f  t h e  H o r s e t h i e f  S t o c k  i s  b a s e d ,  

/ a r e  (i) a v e r a g e  g r a i n  s i z e ,  and  (ii) abundance  a f  l a r g e  a l k a l i -  

f e l d s p a r  c r y s t a l s ,  I t  w i l l  be  c l e a r  f rom t h e  f o r e g o i n g  d e s c r i p t i o n s  

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

c o r r e l a t e d  w i t h  s i z e ,  s h a p e  and c o l o u r  o f  a l k a l i - f e l d s p a r  g r a i n s ,  I 

making t h e  s u b d i v i s i o n  o f  t h e  s t o c k  i n t o  a  number o f  r o c k  t y p e s  

- a t  l e a s t  t h r e e  - p o s s i b l e .  However, t h e  g r a d a t i o n a l  n a t u r e  o f  

mos t  ( o r  a l l ? )  c h a n g e s  i n  t h e s e  c o r r e l a t e d  p r o p e r t i e s  makes t h e  

d r a w i n g  o f  b o u n d a r i e s  between r o c k  t y p e s  an a r b i t r a r y  p r o c e d u r e .  

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

Most a l k a l i - f e l d s p a r  i n  G I  o c c u r s  i n  l a r g e  e u h e d r a l ,  g r e y i s h  p u r p l e  

t o  g r e y i s h  r e d  p u r p l e  c r y s t a l s .  Whi te  f e l d s p a r  g r a i n s  o f  s i m i l a r  

s i z e  a r e  r a r e .  The p r e s e n c e  o f  p o l i s y n t h e t i c  t w i n s  i n  some o f  

i t h e s e  w h i t e  g r a i n s  shows t h a t  a t  l e a s t  some a r e  p l a g i o c l a s e .  I n  

G r a n i t o i d  11, however,  h o t h  w h i t e  and p u r p l i s h  ( o c c a s i o n a L l y  p ink -  

i s h )  a l k a l i - f e l d s p a r  m e g a c r y s t s  a r e  p r e s e n t  i n  a  m a t r i x  c o n t a i n i n g  

e x c l u s i v e l y  w h i t e  f e l d s p a r ,  p r o b a b l y  m o s t l y  p l a g i o c l a s e 9 .  The 

p h e n o c r y s t s  a r e  g e n e r a l l y  s m a l l e r  and l e s s  well  e u h e d r a l l y  d e v e l o p e d  

t h a n  t h o s e  i n  G I .  If any m a j o r  r o c k  t y p e  o f  t h e  H o r s e t h i e f  S t o c k  

d e s e r v e s  t h e  a d j e c t i v e  9 1 p o r p h y r i t i c " ,  it is G I I ,  Toward t h e  GIII- 

c e n t e r  o f  t h e  s t o c k ,  t h e  m e g a c r y s t s  become l e s s  a b u n d a n t ,  s m a l l e r ,  

' and  most  a r e  w h i t e .  The r a r e  m e g a c r y s t s  i n  G I 1 1  a r e  a g a i n  s m a l l e r ,  

a l l  a r s  w h i t e ,  and  t h e y  a r e  embedded i n  a  s t i l l  f i n e r - g r a i n e d  l i g h t  

g r e y  m a t r i x .  

C l e a r l y ,  m i c r o s c o p i c  and X-ray s t u d i e s  a r e  n e c e s s a r y  t o  sub-  

s t a n t i a t e  and e l u c i d a t e  t ,he  c o e x i s t e n c e  o f  two t y p e s  o f  a l k a l i -  

f e l d s p a r  i n  G I I ,  

S p e c i m e n s  HORSETH.KS7 1.7-25-2, 7-25-3, C - I ,  D - I ,  G-1 , H- I ,  1-1, 

(0 3- 4 s I 

. I 
...I s ,  

I ,  
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D 
f l u a r t z - d i o r i t e ? - .  An i s o l a t e d  o c c u r r e n c e  o f  a l i g h t  g r e e n i s h  

g r e y  r o c k  o f  g r a n i t o i d ( ? )  t e x t u r e  i s  on t h e  r i d g e  0,4 m i ,  west- 
s o u t h w e s t  o f  Rusty-Creek Flycamp a t  an a l t i t u d e  o f  8500 '  a.s.1, 
( n o t  shown on P l a t e  1; spec imzn HORSETH.HS71.7-27-4). The r o c k  
body i s  l e s s  t h a n  5 0 0 '  i n  d i a m e t e r ,  measured  h o r i z o n t a l l y  a l o n g  
t h e  r i d g e .  The s o c k  is f i n e - g r a i n e d  (< I  mm) e q u i g r a n u l a r  and c o n s i s t s  
of w h i t e  f e l d s p a r ,  q u a r t z  and d a r k  m i n e r a l s .  B i ~ t i t e  h a s  been  

, i d e n t i f i e d ,  b u t  a n o t h e r  m a f i c  m i n e r a l  ( l i g h t  g r e e n )  i s  a l s o  p r e s e n t .  
! C o l o u r  i n d e x  is 22. The r o c k  i s  p r o b a b l y  a q u a r t z - d i o r i t e .  I t  

c o n t a i n s  s t r i n g e r s  and i r r e g u l a r  b l e b s  o f  G I I ,  which t e n d s  t o  
s u g g e s t  t h a t  G I 1  o c c u r s  e n c l o s e d  i n  t h e  q u a r t z - d i o r i t e ,  However, 
unambiguous  i n c l u s i o n s  o f  a  r c c k  v e r y  s i m i l a r  t o  t h e  p r e s e n t  q u a r t z -  I 

d i o r i t e  a r e  p r e s e n t  i n  G I 1  1,75 m i ,  s o u t h w e s t  o f  Rusty-Creek Flycamp 
( s p e c i m e n  HORSETH.KS71.D-3)- - @ I 
Non-Gran i to id  Rock T ~ p e s  

Rocks  o t h e r  t h a n  g r a n i t o i d  i n  t h e  H o r s e t h i e f  S t o c k  a r e  i n c l u s -  . 

i o n s ,  a p l i t e  d i k e s ,  q u a r t z  v e i n s  and p e g m a t i t e  pods. A l l  a r e  more 

a b u n d a n t  i n  t h e  c o n t a c t  zone t h a n  i n  t h e  i n t e r i o r  o f  t h e  s t o c k ,  and 
h 

a l l  w i l l  be  more e x t e n s i v e l y  d e s c r i b e d  i n  t h e  n e x t  c h a p t e r ,  

I n c l u s i o n s - .  1 n c l u s i o n s l 0  a r e  g e n e r a l l y  f i n e -  t o  m e d i u m - g r a i ~ e d  

0 d a r k  r o c k s  ( c o l o u r  i n d e x  40 t o  6 0 )  and c o n s i s t  e s s e n t i a l l y  o f  

w h i t e  f e l d s p a r ,  b i o t i t e ,  h o r n b l e n d e  and ,  p e r h a p s ,  c l i n o p y r o x e n e .  5' 
T i t a n i t e ( ? )  may be  p r e s e n t  i n  c o n s i d e r a b l e  amounts .  The i n c l u s i o n s  

A 

r a n g e  f r o m  3 cm t o  3 m i n  d i a m e t e r ,  and f rom subsounded  t o  rounded ,  

o v a l  i n  shape .  S m a l l e r  i n c l u s i o n s  ( d i a m e t e r  f rom 1 cm t o  3 cm) may 

be  a n g u l a r .  La rge  a n g u l a r  i n c l u s i o n s  o c c u r  o n l y  c o n t i g u o u s  t o  t h e  - 

c o n t a c t  o f  t h e  s t o c k .  

The c o n t a c t s  o f  most  i n c l u s i o n s  a r e  s h a r p ;  p a r t l y  " d i g e s t e d "  

i n c l u s i o n s  a r e  r a r e ,  e x c e p t  l o c a l l y  i n  t h e  c o n t a c t  zone. S h a r p l y  

bounded i n c l u s i o n s  and v a g u e l y  bounded " s c h l i e r e n W  may o c c u r  i n  

t h e  same o u t c r o p  s o  t h a t  t h e  l a t t e r  c a n n o t  s i m p l y  be  c o n s i d e r e d  

' a s  r e m n a n t s  o f  a s s i m i l a t e d  i n c l u s i o n s .  I t  i s  n o t e d  t h a t  a  p r e f e r r e d  

o r i e n t a t i o n  c f  t h e  i n c l u s i o n s  h a s  n o t  been obse rved .  
\ 

\, The i n c l u s i o n s  o c c u r  s p a r s e l y  t h r o u g h o u t  G I ;  t h e i r  abundance  
is m a r k e d l y  l e s s  i n  GII, and t h e y  have  r a r e l y  i f  e v e r  been  o b s e r v e d  

i n  GI11 ( L I N ,  o r a l  comm, Sep tember  1971). 



H e r e i n b e f o r e  m i n e r a l i z a t i o n  and m i n e r a l  showings  have  been i n t r o -  

duced  i n  t h e i r  p r o p e r  g e o l o g i c a l  c o n t e x t ,  I n  t h e  p r e s e n t  c h a p t e r  

o u r  t a s k s  s r e  t h e  f o l l o w i n g ,  
L F i r s t ,  t h e r e  a r e  some d e t a i l s  t o  be  added t o  g u r  p r e v i o u s  

d e s c r i p t i o n s  of t h e  t h r e e  s h o w i n g s  i n  t h e  a r e a  ( W h i r l p o o l ,  Molly- 

Lake 2 ,  Molly-Lake 1). A c o n s i d e r a b l e  number o f  g e o c h e m i c a l  s a m p l e s  

h a s  been  c o l l e c t e d  n e a r  t h e  showings ,  The Mo- and C u - c o n c e n t r a t i o n s  

o f  t h e s e  s a m p l e s  s h o u l d  be  compared w i t h  t h e  o b s e r v e d  m i n e r a l i z a t i o n ,  

Second ,  we must  e v a l u a t e  t h e  m i n e r a l  o c c u r r e n c e s  n e a r  S t o c k d a l e  

and  S p i c e b o x  Flycamps,  Fu r the$more ,  t h e  a r e a  a round  S p i c e b o x  and 

Edoua rd  F lycamps  s h o u l d  be  c o n s i d e r e d  i n  t h e  l i g h t  o f  Mo- and  Cu- 

c o n c e n t r a t i o n s  o f  g e o c h e m i c a l  s a m p l e s  c o l l e c t e d  t h e r e .  

F i n a l l y ,  t h e  a r e a s  s h o u l d  b e  men t ioned  where f i e l d  i n s p e c t i o n  

as  w e l l  a s  g e o c h e m i c a l  p r o s p e c t i n g  t e n d  t o  i n d i c a t e  t h e  a b s e n c e  o f  

p o s s i b l y  economic m i n e r a l i z a t i o n  a t  o r  n e a r  t h a  s u r f a c e .  

W h i r l p o o l  Area 

W h i r l p o o l   howi in^^^-, D i s c o v e r e d  August  8, 1971,  by 0. GARDNER 

a n d  t h e  a u t h o r  i n  W h i r l p o o l  P a s s ,  t h e  showing and its ne ighbourhood  

were s t a k e d  ("Zen" c l a i m s ) ,  and  have  been  sampled  by a  g e o c h e m i c a l  

. c rew (8. 8URRY and D m  BINNIE), S u b s e q u e n t l y ,  a  g e o l o g i c a l  p a r t y  

(C. P. LIN and N. COOK) mapped t h e  showing  i n  d e t a i l  and c o l l e c t e d  

c h i p  s a m p l e s  f o r  a s s a y .  

The r e a d e r  is r e f e r r e d  t o  pp, 45-46 o f  t h i s  r e p o r t  f o r  a geo- 

l o g i c a l  d e s c r i p t i o n  o f  t h e  showing ,  A more d e t a i l e d  d e s c r i p t i o n  

is n o t  d e s i r a b l e  h e r e  a s  f o l l c w - u p  work c o v e r e d  t h e  showing  a t  a  

s c a l e  o f  1~:2001.  I n  f a c t ,  t h e  f o l l o w - u p  work c o v e r e d  an  a r e a  l a r g e r  

t h a n  t h e  August-8 d i s c o v e r y ,  s i n c e  t h e  s l o p e  f rom U h i r l p o o l  P a s s  

t o  W h i r l p o o l  hake  became v i r t u a l l y  f c e - f r e e  i n  t h e  i n t e r v a l  between 
* ,  . . 

t h e  a u t h o r ' s  and Mr. LIN1s  work, 

4 3  M i n e r a l i z e d  r o c k  epsc i rnens  f r o m  t h s  showing  i n c l u d e  HORSETH.KS71, 
8-8-5, -6 ,  -8, -9. 
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The geochemica l  s a m p l e s  c o l l e c t e d  by Messrs .  B U R R Y  and  BINNIE 

m i q h t  s u f f i c e  t o  i n d i c a t e  t h e  maximum s u r f a c e  e x t e n t  o f  s i g n i f i c a n t  

molybdenum m i n e r a l i z a t i o n ,  However, t h e s e  s a m p l e s  show beyond d o u b t  I 

t h a t  t h e  s u r f i c i a l  d i s p e r s a l  o f  molybdenum i n  w h a t e v e r  fo rm i s  

s u r p r i s i n g l y  r e s t r i c t e d  b o t h  i n  s p a c e  and c o n c e n t r a t i o n  (750  ppm 

Mo b e i n g  t h e  h i g h e s t  v a l u e  o b t a i n e d ) .  Q u i t e  l i k e l y ,  t h e  r e s t r i c t e d  
I 

d i s t r i b u t i o n  o f  Mo i s  r e l a t e d  t o  t h e  semi-permanent  snow- and  ice- I 
I 
I 

c o v e r  o f  W h i r l p o o l  P a s s ,  which r e s t r i c t s  c h e m i c a l  w e a t h e r i n g  s e v e r e l y  1 
( a l t h o u g h  f e r r i m o l y b d i t e  and l i m o n i t e  a r e  p r e s e n t ) .  S i n c e  wea the r ,  I 

I 
c o n d i t i o n s  i n  t h e  W h i r l p o o l  a r e a  a r e  n o t  more s e v e r e  t h a n  i n  t h e  1 
m a j o r  p a r t  o f  t h e  H o r s e t h i e f  S t o c k ,  a c c o u n t  s h o u l d  be  t a k e n  of t h e  

r e s u l t s  a t  W h i r l p o o l  P a s s  i n  e v a l u a t i n q  Mo-anomalies e l s e w h e r e  

i n  t h e  s t o c k ,  

C o n t a c t ,  zone-. The c o n t a c t  zone  i n  t h e  W h i r l p o o l  a r e a  is v e r y  

wel l  e x p o s e d  and h a s  been  i n s p e c t e d  i n  d e t a i l  f o r  a  c o n s i d e r a b l e  

d i s t a n c e .  T h e r e f o r e  it can  be s t a t e d  w i t h  some c o n f i d e n c e  t h a t  t h e  

c o n t a c t  zone  i s  r e m a r k a b l y  p o o r  i n  m o l y b d e n i t e  ( and  c h a l c o p y r i t e )  

w i t h  t h e  n o t a b l e  e x c e p t i o n  o f  t h e  showing. One g e o c h e m i c a l  s t r e a m  

s a m p l e  (SCHR1.8-6-19) was c o l l e c t e d  b e c a u s e  t h e  s t r e a m  d r a i n s  a  

d e b r i s - c o v e r e d  b a s i n  s t r a d d l i n g  t h e  c o n t a c t  n o r t h  o f  Thunde rwz te r  

Lake. 

W h i r l p o o l  Lake - Mount Harmon t r a v e r s e - .  I n t e n s i v e  r u s t  s t a i n -  

i n g  o f  c l i f f s  p r o t r u d i n g  f rom t h e  ice c a p ,  v i s i b l e  f rom W h i r l p o o l  

F lycamp,  was t h e  i n c e n t i v e  t o  c o l l e c t  t a l u s  s a m p l e s  (SCHR1.8-7-1 

t o  -5: s e e  Appendix and P l a t e  3) a t  t h e  i n t e r f a c e  o f  Catamount  

G l a c i e r  and  some o f  t h e  c l i f f s  ( F i g .  16) .  A n a l y t i c a l  r e s u l t s  o f  

2 t o  5 ppm Mo and t h e  p r e s e n c e  o f  a b u n d a n t  p y r i t e  l o c a l l y  ( spec imen  



is similar t o  t h e  jo in t -bound  m i n e r a l i z a t i o n  o f  t h e  t a l u s  b l o c k  
b ( s e e  p, 50) b u t ,  c o n t r a r y  t o  t h e  l a t t e r ,  q u a r t z  v e i n l e t s  may be  

e 
p s s e n t  and  p y r i t e  l a y  be l e s s  abundant45. C h a l c o p y r i t e  h a s  n o t  

been  o b s e r v e d  i n  bedrock .  The " v e i n s "  s t r i k e  a p p r o x i m a t e l y  n o r t h -  

i 
s o u t h  and  d i p  s t e e p l y  e a s t  o r  west, T h e s e  o r i e n t a t i o n s  a r e  n o t  i 
p a r a l l e l  t o  any ma jo r  j o i n t  s e t  i n  t h e  o u t c r o p  o r  i n  t h e  n e i g h b o u r -  I 
hood, I 

Geochemica l  s a m p l e s  SCHRI.9-3-1 t o  -5 ( s e e  Appendix and  P l a t e  
* 

3) were  t a k e n  below and on t h e  showing. The Mo- and C u - c o n c e n t r a t i o n s  
t 
I 

o f  t h e  s a m p l e s  c o l l e c t e d  f u r t h e r  downslope ,  a l o n g  Molly and  D o l l y  1 
L a k e s  (SCHRI.9-1-10 t o  -19) a p p e a r  t o  be  i n  a c c o r d a n c e  w i t h  t h e  I 
p r e s e n c ~  of one l i m i t e d  a r e a  07 m i n e r a l i z a t i o n ,  However, s a m p l e s  ! I 
SCHRI.9-2-1 t o  -18 c l e a r l y  show t h a t  t h e  m a j o r  Mo- and Cu-minerab- 

i z a t i o n  is  v e r y  c l o s e l y  a s s o c i a t e d  w i t h  t h e  boundary o f  t h e  s t o c k ,  

Mo b e i n g  n e a r l y  a s  abundan t  and  Cu b e i n g  t h r e e  t i m e s  a s  abundan t  a s  

. t h e  r i c h e s t  sample  f rom t h e  showing. Note s h o u l d  a l s o  be  t a k e n  o f  

, t h e  h i g h  v a l u e s  o f  Mo i n  s amples  f rom a t a l u s - s l o p e  c o n s i s t i n g  

?-o A d o m i n a n t l y  o f  h o r n f e l s  (SCHRI.9-2-8 t o  -11). 

4 F i n a l l y ,  a t t e n t i o n  is drawn t o  t h e  c o m b i n a t i o n  o f  830 ppm Mo, ' 199 pprn Cu, and 105 ppm U i n  s ample  5EHRI.A-7 from r u s t y ,  d i s i n t e g r ' a t -  

e d  a p l i t e  b o r d e r i n g  t h e  s t r e a m l e t  between Molly and D o l l y  Lakes.  

; M i n e r a l i z a t i o n  h a s  n o t  been o b s e r v e d  i n  t h i s  w e l l  exposed  r o c k 1  

I n  c a n c l u s i o n ,  t h e r e  is l i t t l e  doub t  t h a t  Mo-Cu-mineral izat ion.  

more a b u n d a n t  and p o s s i b l y  more e x t e n s i v e  t h a n  t h a t  i n  Molly-Lake 

v Showinq 1, is pr$ent i n  p l a c e s  o t h s r  t h a n  t h e  two showinqs  i n  t h e  

Molly-Lake a r e a .  

S t o c k d a l e  Area and S t o c k d a l e  O c c u r r e n c e  

o r i g i n a l l y ,  work from S t o c k d a l e  Flycamp was t o  d e t e r m i n e  t h e  

p r o v e n a n c e  o f  mo lybden i t e -bea r ing  s k a r n s  found  by 3. BINNIE and  

8'. B U R R Y  n e a r  t h e  b a s e  o f  t h e  t a l u s  s l o p e  west o f  t h e  c o n f l u e n c e  

o f  S t o c k d a l e  and H o r s e t h i e f  Creeks .  Owing t o  l a r g e - s c a l e  d i s i n t e g r a t i o n  I 

45 M i n e r a l i z e d  r o c k  spec imens  c o l l e c t a d  i n  t h e  ne ighbourhood o f  t h e  
E 

showing i n c l u d e  HOR SETH. 6571.9-3-2, -3. i 
--U I 

I 
I ' -- -" 

. F 
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f 
4 

o f  t h e  r i d g e  above t h e  t a l u s  s l o p e  and nea r -con t inuous ,  summer- 

", l o n g  r o c k  f a l l  from t h e  r i d g e  i n t o  S t e c k d a l e  Creek, n e i t h e r  t h e  
I 

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

N e v e r t h e l e s s ,  d u r i n g  work c l o s e  t o  t h e  f lycamp h u t  r emote  

from t h e  t a r g e t  a r e a ,  molybdeni te  - - __ ------I__v was found i n  v i r t u a l l y  a l l  p l a c e s  ---. .-------- ----r--rrr--. 

/ where t h e  c o n t a c t  cou ld  be i n ~ e c t e d  a t  l e i s u r e ,  The m i n e r a l  is _ -___.l_______^_l____ --.- --.-- _-__-_ --.- --- ---- -- 
g e n e r a l l y  s c a r c e  and o c c u r s  e x c l u s i v e l y  i n  t h e  p l u t o n i t e s  i n  t h e  

c o n t a c t  znne of t h e  stock46. S k a r n s  a r e  a b s e n t  hare. 
e 

An e x c e p t i o n a l  occur rence  o f  molybden i t e  is p 3 s e n t  i n  a  l a r g e  

I 
I 

r/ 

t a l u s  b l o c k  of w h i t e  homogeneous a p l i t e  (specimen HORSETH.HS71, 

0-1-8) found a t  e l e v a t i o n  6500'  a.s.l. The b lock is p r o b a b l y  1 
1 

d e r i v e d  from t h e  l o c a t i o n ,  i n d i c a t e d  on t h e  map ( P l a t e  3) a s  

S t o c k d a l e  Occurrence ,  where nurntirous l a r g e  a p l i t e  d i k e s  c u t  
I 
I 

a c r o s s  h o r n f s l s e s  (between a l t i t u d e s  6900 and 6600" a , s , l ,  on I 
e a s t  s i d e  of  v a l l e y ) ,  I n  t h i s  a p l i t e  b lock ,  one v e i n  o c c u r s ,  % I 

t o  3d cm wide ,  c o n s i s t i n g  of 4El% t o  €ID'% c o a r s e  molybdeni te  f l a k e s  

(fi t o  3& cm d i a m e t e r ) ,  q u a r t z ,  and t r a c e s  o f  muscev i t e ,  b i o t i t e  

k and p y r i t e ,  The o c c u r r e n c e  of  b i o t i t e  i n  t h e  v e i n  is even more 

i 
5 r 

1 e x c e p t i o n a l  t h a n  t h e  o c c u r r e n c e  a f  abundant  molybdenite .  The a p l i t e  1 
il ,F 
"is n o t  a l t e r e d  c o n t i g u o u s  t o  t h e  v e i n ,  and d o e s  n o t  c o n t a i n  any 

d i s s e m i n a t e d  molybdeni te ,  
1 On t h e  b a s i s  of (i) t h e  p r e s e n c e  o f  t h i s  v e i n ,  ( f i )  t h e  g r e a t  
i 

f r e q u e n c y  of a c c e s s o r y  molybdeni te  i n  t h e  c o n t a c t  zone ,  end (iii) 
I 
I 
t t h e  ma lybden i t e -bea r ing  s k a r n s  found  i n  t h e  t a l u s  f u r t h e r  e a s t ,  

it was c o n s i d e r e d  wor thwhi le  t o  a t a k e  a  l a r g e  p a r t  o f  t h e  s o u t h ~ r n  

v a l l e y  w a l l  of S t o c k d a l e  Creek. The mode o f  o c c u r r e n c e  of  a p l i t e  

d i k e s  s u c h  a s  HORSETH.KS71.8-1-8 i n  t h e  c o n t a c t  zone ( s e e  Fig .  12) 

makes it u n l i k e l y  t h a t  economic d e p o s i t s  o f  molybdeni te  a r e  p r e s e h t  

i n  t h i s  s e t t i n g .  M i n e r a l i z a t i o n  i n  s k a r n s  (and c o n t i q u o u s  a p l i t e s  

o r  o u a r t z  v e i n s ? )  is probably  a  b e t t e r  t a r q e t  i n  t h e  S t o c k d a l e  a r e a ,  

The geochemical  samples  c o l l e c t e d  t h u s  f a r  a l o n g  S t o c k d a l e  i 
i 

Creek a r e  l o c a t e d  t o o  low and t o o  c l o s e  t o  t h e  c r e e k  t o  t r a c e  I 
s i g n i f i c a n t  m i n e r a l i z a t i o n  t o  i t s  l o c u s  of  provenance on t h e  v a l l e y  wa l l .  i 

i 


