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GENERAL 

Chu Chua Mountain, 100 km n o r t h  of Kamloops, on the east  
s i d e  Of t h e  North Thompson Valley.  It was d iscovered  i n  
1978 a s  a r e s u l t  o f  d r i l l i n g  a small  s u r f a c e  gossan upslope 
from a s t r o n g  copper s t ream anomaly, and i s  p r e s e n t l y  es t imated  
t o  c o n t a i n  2,000,000 tonnes  g rad ing  2% copper.  

2 5  m east  of t h e  main s u l f i d e  zone and spa r se  ou tc rops  of 
magnet i te  a long  a n o r t h e r l y  t r e n d i n g  g u l l y .  The d e p o s i t  i s  
marked by s t r o n g  e l ec t romagne t i c  and magnetic anomalies and 
was r e a d i l y  d e t e c t e d  by an a i r b o r n e  survey subsequent t o  
d i scove ry .  There was v e r y  minor geochemical response  over t h e  
d e p o s i t  i t s e l f  b u t  a ve ry  s t r o n g  copper s o i l  anomaly occurs  
over  t r a n s p o r t e d  gossan,  about one km downslope,, and c l e a r l y  
r e s t i n g  on g l a c i a l  till. 

GEOLOGY 

s i l i c e o u s  t u f f i t e  o r  e x h a l i t e  u n i t ,  s e p a r a t e d  by beds  o f  
massive magne t i t e ,  t a l c  and t u f f i t e  (F ig .  1). ‘The enc los ing  

The Chu Chua masslve s u l f i d e  d e p o s i t  i s  l o c a t e d  on 

The only  s u r f a c e  expres s ion  was a smal l  gossan about 

,.* 

The s u l f i d e s  occur as t w o  or more beds w i t h i n  a 
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b a s a l t s  on e i ther  s i d e  are s imi l a r ,  b u t  t h o s e  on t h e  east  
w a l l  show areas o f  c a r b o n a t i z a t i o n  and a l t e r a t i o n ,  suggest-  
i n g  t ha t  t o p s  f a c e  w e s t .  The zone d i p s  v e r t i c a l l y  t o  
s t e e p l y  w e s t  and both s u l f i d e s  and t u f f i t e  t h i n  down d i p  
and pinch o u t  southward, w i t h  on ly  a metre or so of  a l te ra t -  
ion  between flow u n i t s  marking it. The s u l f i d e  body as a 
whole forms an e l o n g a t e  zone t h a t  plunges sou th  a t  about 
45: 

u n i t s ;  the massive s u l f i d e  ore i s  80% or more p y r i t e  and 
cha lcopyr i t e :  the magnet i te  80% or more magne t i t e ,  w i t h  no 
s u l f i d e s ,  and the t a l c  zones are ve ry  c l e a n  and pure. Very 
l i t t l e  bedding i s  e v i d e n t  b u t  the s u l f i d e s  e x h i b i t  coarse 
c las t ic  t e x t u r e s  i n  some s e c t i o n s .  Contac ts  w i t h  the enc- 
l o s i n g  basal ts  are ve ry  s h a r p ,  showing no g r a d a t i o n s .  

There i s  remarkably c l e a n  s e p a r a t i o n  among 

REGIONAL GEOLOGY 

Chu Chua i s  w i t h i n  a be l t  o f  rocks  t h a t  reaches 
from Sicamous t o  n o r t h  o f  Clearwater, a d i s t a n c e  o f  more 
than  150 k m .  These rocks  are p r e s e n t l y  n o t  w e l l  da t ed  and 
have been a s s igned  ages ranging  from Devonian t o  Triassic ,  
b u t  must be older than  t h e  Upper Cre taceous  bathol i ths  t h a t  
i n t r u d e  t h e m .  

Numerous s u l f i d e  deposits are known w i t h i n  t h i s  
belt :  small Pb Zn A g  d e p o s i t s  on t h e  A d a m s  P la teau:  Pb Zn 
A g  Ba d e p o s i t s  n e a r  Skwaam Bay: the Chu Chua Cu d e p o s i t ;  
s u l f i d e  d e p o s i t s  on Foghorn Mountain and small Cu Pb Zn A g  
d e p o s i t s  on McLennan Mountain. Two large tonnage ,  l o w  grade, 
copper deposits are a l so  known; one a t  the head of H a r p e r  
Creek , the other between the Barriere Lakes. 

Fede ra l  and P r o v i n c i a l  geological mapping and from d a t a  
c o l l e c t e d  by the a u t h o r  s i n c e  1966 w h i l e  working on v a r i o u s  
p r o s p e c t s  i n  the area. The rocks  w e r e  recognized i n  the l a t e  
1960 ' s  as be ing  v e r y  s i m i l a r  t o  those i n  massive s u l f i d e  
camps i n  E a s t e r n  Canada and appear t o  be p a r t  of a caldera 
sequence. The formation names used are i n  conformi ty  w i t h  
t h o s e  used by Jones  i n  t h e  Vernon Sheet and by Campbell 
and Tipper  i n  t h e  Bonaparte and Barriere sheets, though n o t  
n e c e s s a r i l y  i n  t h e  same o rde r .  

osed o f  b l a c k  l i m  e s t o n e ,  s h a l y  l imes tone  and c h e r t y  s h a l e .  
It  can be ex t r eme ly  carbonaceous and becomes more s h a l y  
westward. I t  i s  da-d anywhere from Devonian t o  Triassic ,  
wi th  good M i s s i s s i p p i a n  f o s s i l s  r e p o r t e d  by Campbell from 

A r e g i o n a l  map (Fig.  2) has been compiled from 

The lowest u n i t  it t h e  Sicamous Formation, comp- 



- 3 -  

sou th  of B a r r i e r e  R i v e r .  I t  ex tends  con t inuous ly  from Sicamous 
t o  B a r r i e r e ,  up t o  t h e  L e w i s  Creek f a u l t ,  and r eappea r s  i n  t h e  
c o r e s  of a n t i c l i n e s  i n  t h e  Barriere River-Birk Creek a r e a ,  t h e  

I 
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North Thompson 
v a l l e y  eas t  o f  
Clearwater ,  and 
w e s t  of Gr i zz ly  
mountain. It inc- 
l u d e s  a basic vol- 
c a n i c  u n i t ,  t h e  
Tsalkom, and u l t r a -  
basic r o c k s ,  nea r  
A d a m s  Lake. 

formation i s  confor- 
a b l y  o v e r l a i n  by 
t h e  Eagle  Bay form- 
a t i o n ,  and a t  Scotch 
Creek, where t h e  
c o n t a c t  h a s  been 
d r i l l e d ,  t h e  two 
appear  interbedded.  

The Eagle Bay 
formation i s  a f e l s i c  
v o l c a n i c  u n i t ,  cons i s t -  
i n g  e s s e n t i a l l y  o f  
r h v o l i t e  i g n i m b r i t e s  

The Sicamous 

a ~ 

or  ash flows and t h e i r  sedimentary d e r i v a t i v e s .  
pink weather ing ,  somewhat coa r se  t e x t u r e d  and commonly c o n t a i n s  
q u a r t z  eyes .  I t  was probably poor ly  welded and absorbed deform- 
a t i o n  t o  form laminated rocks  and,  i n  extreme cases, quartz-mica 
s c h i s t s .  I n  some a r e a s  i t  remains q u i t e  mass ive ,  w i th  q u a r t z  
eyes  up  t o  pea s ize .  

The Eagle Bay rocks  tend  t o  be uni formly  r e s i s t i v e  
e l e c t r i c a l y  and s h o w  u p  on Dighem r e s i s t i v i t y  mapping as l o w  
re l ie f  a r e a s ,  and can be readi ly  mapped o u t  i n  t h i s  manner. 
On t h e  Adams P l a t e a u  t h e y  a r e  a t  least  2000 m t h i c k ,  b u t  t h i n  
r a p i d l y  t o  t h e  e a s t  and w e s t ,  d i s s a p p e a r i n g  i n  the wes tern  p a r t s  
o f  t h e  bel t .  

The Eagle  Bay formation i s  o v e r l a i n  by  s i l i c e o u s  chem- 
i c a l  sediments  o r  e x h a l i t e s ,  called t u f f i t e s .  On t h e  Adams p l a t -  
eau t h e y  are a t  l e a s t  1000 m t h i c k  and c o n t a i n  t h i n  l imes tone  
beds a f e w  metres t h i c k .  Elsewhere t h e y  fonn p e r s i s t a n t  beds a 
f e w  metres t o  a 100 metres t h i c k .  

and Foghorn mountains,  where t h e y  a r e  m i n e r a l i z e d ,  t h e y  a r e  
v e r y  poor ly  bedded and resemble c l a s t i c  b r e c c i a s .  They show 

It is t y p i c a l l y  

The t u f f i t e s  a r e  commonly w e l l .  bedded b u t  a t  Chu Chua 
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cons ide rab le  v a r i a t i o n ,  changing r a p i d l y  both  a c r o s s  and 
along formation f r o m  b l a c k ,  g r a p h i t i c ,  t o  w h i t e ,  b u t  a r e  
n e a r l y  always ex t remely  s i l i c e o u s .  They may form spectac-  
u l a r ,  c h a o t i c  breccias, w i t h  s h a r p  f ragments ,  e i t h e r  black 
o r  g r e y ,  i n  a m a t r i x  o f  t h e  o p p o s i t e  material. Angular 
s u l f i d e  fragments are o c c a s s i o n a l y  seen. 

formed both s u b a e r i a l l y  and subaqueously,  t h a t  b u i l d  up 
i n t o  u n s t a b l e  p i les  or towers t h a t  collapse i n t o  breccia 
beds on each success ive  seismic ra t t le .  

The t u f f i t e s  are normally good conductors  t h a t  
a r e  e a s i l y  traced by a i r b o r n e  e l e c t r o m a g n e t i c  su rveys  and 
form e x c e l l e n t  ho r i zon  markers. 

pi l lowed and massive b a s a l t s  and several  t u f f i t e  u n i t s  
u p  t o  100 m t h i c k .  The pi l lowed basal ts  a t  Chu Chua are 
p a l e  g r e y  g r e e n ,  completely s a u s s u r i t i z e d ,  v e r y  f i n e  g r a i n e d ,  
b reak ing  w i t h  conchoidal  f r a c t u r e .  P i l l o w  s t r u c t u r e s  and 
t e x t u r e s  are v e r y  w e l l  preserved.  The massive b a s a l t s  are 
da rke r  g r e e n ,  coarser g r a i n e d ,  and i n  some a r e a s ,  such a t  
C lea rwa te r ,  are almost gabbroic. 

occur  i n  the e a s t e r n  p a r t  of t h e  Fenne l l  formation. They 
are p r e s e n t  a t  s e v e r a l  s t r a t i g r a p h i c  h o r i z o n s  and may be 
r e e f s .  

The t u f f i t e s  are h o t  s p r i n g  or s i n t e r  d e p o s i t s ,  

The o v e r l y i n g  Fenne l l  formation i s  composed of 

White l imes tones  which have been called Tsh in ik in  

To summarize, t h e  rocks i n  the a r e a  can be conven- 
i e n t l y  d i v i d e d  i n t o  three u n i t s :  the Sicamous Black l imes tones  
and s h a l e s ,  t h e  e s s e n t i a l l y  f e l s i c  Eagle  Bay v o l c a n i c s  and 
t h e  o v e r l y i n g  F e n n e l l  basalts. These are fo lded  i n t o  a series 
o f  n o r t h w e s t e r l y  t r e n d i n g  a n t i c l i n e s  and s y n c l i n e s ,  i n t ruded  
by a series of w e s t e r l y  t r e n d i n g  Upper Cretaceous b a t h o l i t h s ,  
and f i n a l l y  covered by Tert iary v o l c a n i c s ,  o f  which o n l y  
remnants remain, (F ig .  3 ) .  
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MODEL 

sequence c e n t e r e d  on t h e  Adams P l a t e a u ,  w i t h  t h e  t h i c k  
r h y o l i t e s  and t u f f i t e s  t h e r e  r e p r e s e n t i n g  i n t r a c a l d e r a  
f a c i e s .  On t h i s  model t h e  Chu Chua d e p o s i t  would be w e l l  
o u t s i d e  t h e  c a l d e r a ,  t h e  Homestake d e p o s i t s  nea r  i t s  r i m ,  
and t h e  Adams P la t eau  d e p o s i t s  w i t h i n  it. I n  t h e  w e s t e r n  

The au thor  believes t h e  volcanics  a r e  a c a l d e r a  

p a r t  of t h e  area,  t h e  Fennel1 b a s a l t s  rest d i r e c t l y  
t h e  Sicamous _. . sediments.  . 

on 

The e n t i r e  sequence h a s  been f o l d e d ,  probably 
t w i c e ,  i n t r u d e d  by Cretaceous b a t h o l i t h s  and a t  least  
p a r t l y  covered by  T e r t i a r y  vo lcan ic s .  
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