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1. 

SUMMARY 

The S h e b a  C o p p e r  M i n e s  96 c l a im g r o u p  i s  l o c a t e d  i n  
t h e  H i g h l a n d  V a l l e y ,  B r i t i s h  C o l u m b i a .  T h e  Dowa M i n i n g  Com- 

p a n y  o p t i o n e d  t h e  p r o p e r t y  i n  1971 a n d  c o n d u c t e d  d i a m o n d  d r i l l -  
i n g ,  g e o l o g i c a l  m a p p i n g  a n d  copper  g e o c h e m i c a l  p r o s p e c t i n g .  

T w e l v e  v e r t i c a l  h o l e s  o f  B.Q. core s i z e ,  s p a c e d  ap -  
p r o x i m a t e l y  1 , 6 0 0  f e e t  a p a r t  were d r i l l e d  for a t o t a l  of  8 ,569  
f e e t .  F o u r  h o l e s ,  Sa-71-9, S-71-10, S-71-11 a n d  5-71-12, e n -  
c o u n t e r e d  s i g n i f i c a n t  i n t e r s e c t i o n s  o f  s u l p h i d e  m i n e r a l i z a t i o n .  

G e o l o g i c a l  m a p p i n g  on a s c a l e  o f  400 f e e t  t o  o n e  i n c h  
was c o n d u c t e d .  T h e  rock t y p e s  mapped i n c l u d e  g r a n o d i o r i t e ,  

q u a r t z  d i o r i t e ,  p o r p h y r y  d y k e s  a n d  b r e c c i a s .  The  major  s t r u c -  
t u r a l  t r e n d  i s  n o r t h - n o r t h e a s t  a s  e x e m p l i f i e d  by t h e  S h e b a  
p o r p h y r y .  S u l p h i d e  m i n e r a l i z a t i o n  is g e n e r a l l y  weak b u t  i n  
a r e a s  of  i n t e n s e  f r a c t u r i n g  a n d  v e i n i n g  z o n e s  of s u l p h i d e  c o n -  
c e n t r a t i o n s  h a v e  d e v e l o p e d .  Five z o n e s  t h a t  were r e c o g n i z e d  
are:  Tower, Den, Camp, T r e n c h  a n d  t h e  J a y  1 0 1  S h o w i n g .  T h e  
most i m p o r t a n t  a l t e r a t i o n  a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  i s  
q u a r t z - s e r i c i t e .  

S e v e r a l  l o w  a n d  h i g h  o r d e r  c o p p e r  g e o c h e m i c a l  anom- 

a l i e s  were l o c a t e d  by  t h e  s o i l  s u r v e y .  D r i l l i n g  i n  t h e  v i c i n -  

i t y  o f  t h e  low o r d e r  a n o m a l i e s  o f  t h e  Den Zone  e n c o u n t e r e d  
weak c o p p e r  m i n e r a l i z a t i o n .  T h r e e  s u b s t a n t i a l  h i g h  o r d e r  anom- 
a l i e s  A ,  B a n d  C a r e  l o c a t e d  n o r t h  o f  a n d  e n c o m p a s s e d  b y  t h e  
n o r t h e r n  m i n e r a l  z o n e s a  

I n  c o n c l u s i o n ,  t h e  r e s u l t s  o f  t h e  1 9 7 1  f i e l d  p r o g r a m  

F u r t h e r  work i s  recommended  i n  t h e  n o r t h e r n  a r e  e n c o u r a g i n g .  
p o r t i o n  of  t h e  c la ims,  e s p e c i a l l y  i n  t h e  a r e a  e n c o m p a s s e d  b y  

a n d  n o r t h  o f  h o l e  S-71-41, Den Z o n e ,  Camp Zone  a n d  T o w e r  Zone .  
A d d i t i o n a l  i n v e s t i g a t i o n  is w a r r a n t e d  i n  t h e  s o u t h e r n  p o r t i o n  

o f  t h e  T r e n c h  Z o n e  i n  t h e  g e n e r a l  v i c i n i t y  o f  h o l e  S-71-9. 



I N T R O D U C T I O N  I 

The  Dowa M i n i n g  Company L t d .  o p t i o n e d  t h e  
S h e b a  C o p p e r  M i n e s  L td ,  [NPL]  96  c la im g r o u p  l o c a t e d  
i n  t h e  H i g h l a n d  V a l l e y ,  Kamloops  M i n i n g  D i v i s i o n ,  B.C. 
i n  1971, D u r i n g  t h e  summer b e t w e e n  May 2 0 t h  a n d  Aug- 
u s t  2 6 t h ,  a n  e x p . l o r a t i o n  p r o g r a m  c o n s i s t i n g  o f  B Q - w i r e -  
l i n e  d i a m o n d  d r i l l i n g ,  g e o l o g i c a l  m a p p i n g  a n d  g e o c h e m i -  

c a l  s u r v e y i n g  was c o n d u c t e d ,  The f i e l d  p r o g r a m  was 
s u p e r v i s e d  by L o  W, S a l e k e n ,  c o n s u l t i n g  g e o l o g i s t ,  

a c t i n g  on b e h a l f  o f  Dowa Mining Company Ltd.  Drilling 
was c o n t r a c t e d  t o  D e  W, Coates  E n t e r p r i s e s  L t d . ,  Van- 
c o u v e r ,  B o  C. 

T h i s  r e p o r t  d e s c r i b e d  t h e  d e t a i l s  a n d  r e s u l t s  

of  t h e  a b o v e  m e n t i o n e d  e x p l o r a t i o n  p r o g r a m ,  The d r i l l  

l o g s  a n d  assay r e s u l t s  a r e  i n  Folder Two t h a t  accom- 
p a n i e s  t h i s  r e p o r t .  



3 .  

Propertv 

The p r o p e r t y  consists o f  96 full-sized and f r a c t i o n a l  

m i n e r a l  claims t h a t  are owned by Sheba Copper Mines Ltd,  [NPL], 
Vancouver, 8, C. 

Claim Name 
Ann 1 Fr 
Ann 2 Fr 
Ann 5 F r  
Ann 6 F r  
Ann 14 Fr 
Ann 15 F r  
Ann 16 F r  
Ann 117 F r  
cs 1 Fr 
c s  1 8 3  
c u  1 - 6  
c u  17 - 20 
DAWN 1 - 8 
DEE 1 Fr 
DEE 3 Fr 
DO 1 -  4 
DO 5 -  6 
DO 1 Fr - 3 Fr 
DO 4 Fr - 6 Fr 
DO 7 Fr - 8 F r  
J 1 -  8 
3 11 
J 31 - 32 
J 41 - 42 
J 3 3  F r  
J 34 Fr - 38 F r  
3 4 0  F r  
Jay 9 - 10 
Jay 12 
Jay 1 3  - 20 
Jay 101 
Jay 104 F r  
JJ 1 Fr 
JJ 2 F r  
Lynn 1 - 6 
Lynn 7 Fr 
Lynn 8 
Lynn 10 F r  
Sheba 21 = 24 
Sheba 25 - 26 
V I  1 Fr 

Record Number 
44967 
45131 
45134 
54135 
45344 
46150 
46151 
46152 
36023 
36021 - 36022 
38610 - 38615 
34763 - 34766 
38231 - 38238 
60813 
62540 
64166 .. 64169 
64164 - 64165 
64170 - 64172 
64161 - 64163 
64646 - 64647 
38223 - 38230 
38986 - 38987 
36463 - 36464 
36457 - 36461 
38345 - 38346 

36456 

38988 

36462 

44814 
38348 - 38355 
37921 
37924 
36455 
38816 
38571 - 38576 
38577 
38578 
38579 
38700 - 38703 
44812 - 44813 
95213 



4 .  

L o c a t i o n .  Access & P h v s i o q r a D h V  

The S h e b a  96 c l a im g r o u p  i s  l o c a t e d  i n  t h e  H i g h l a n d  

V a l l e y  a r e a ,  Kamloops  M i n i n g  D i v i s i o n ,  B r i t i s h  C o l u m b i a ,  The 

c la ims  a r e  s i t u a t e d  a p p r o x i m a t e l y  24 miles  s o u t h e a s t  o f  Ash- 
c r o f t ,  B.C, The  g r o u p  i s  wedged b e t w e e n  t h e  B e t h l e h e m ,  L o r n e x  
a n d  Highmont  m i n i n g  p r o p e r t i e s ,  
i b l e  by p u b l i c  road f r o m  e i t h e r  A s h c r o f t  o r  Mer r i t t ,  B . C .  

e r a l  t r u c k  r o a d s  traverse t h e  S h e b a  p r o p e r t y ,  

The claims a r e  e a s i l y  access- 
S e v -  

The  t o p o g r a p h y  i s  c h a r a c t e r i z e d  b y  a s e r i e s  of  n o r t h -  

s o u t h  a n d  east-west t r e n d i n g  g u l l i e s .  

l o c a l l y  r u g g e d ,  w i t h  e l e v a t i o n s  r a n g i n g  b e t w e e n  4 ,000 a n d  5 ,500 
f e e t  a b o v e  sea l e v e l .  Eskers, crevasse f i l l i n g s ,  m o r a i n e s ,  

e r r a t i c s  a n d  s c o u r e d  s u r f a c e s  a r e  r e m n a n t s  of  g l a c i a t i o n .  Ou t -  
crop exposure o n  t h e  property is approximately ten percent. 
T h e  m a j o r i t y  o f  t h e  streams are s e a s o n a l .  Spruce,  p i n e  a n d  
s c r u b  b r u s h  c a v e r  t h e  p r o p e r t y .  

Rel ief  i s  m o d e r a t e  b u t  

P r e v i o u s  Work 

Work c o n d u c t e d  p r i o r  t o  t h e  1971  Dowa o p t i o n  c o n -  

s i s t e d  of  s e v e r a l  t e c h n i c a l  s u r v e y s  w i t h  f o l l o w - u p  d r i l l i n g .  
E a r l y  e x p l o r a t i o n  b y  Peel R e s o u r c e s  l o c a t e d  t h e  J a y  1 0 1  Show- 
i n g ,  w h i c h  c o n t a i n s  s i g n i f i c a n t  c o p p e r  m i n e r a l i z a t i o n .  The  
c la ims were o p t i o n e d  a n d  e x p l o r e d  b y  Anaconda  i n  1 9 6 4  and 
1965  w i t h  1,P.  a n d  d i a m o n d  d r i l l i n g .  I n  1967,  Sumi tomo Metal 
M i n i n g  u n d e r t o o k  a d e t a i l e d  p r o g r a m  of  g e o l o g i c a l  m a p p i n g ,  

g e o c h e m i c a l  a n d  I.P0 s u r v e y i n g  w i t h  f o l l o w - u p  p e r c u s s i o n  a n d  
d i a m o n d  d r i l l i n g  on t h e  e a s t e r n  p o r t i o n  o f  t h e  S h e b a  claims. 
D u r i n g  1 9 6 9 ,  Anaconda  a c q u i r e d  t h e  g r o u n d  a n d  c o n d u c t e d  f i l l -  

i n  I .P .  on t h e  w e s t e r n  c la ims ,  l o c a l  g e o l o g i c a l  m a p p i n g  a n d  
w i d e s p r e a d  g e o 1 o g i c : a l  r e c o n n a i s s a n c e  w i t h  a d d i t i o n a l  d i a m o n d  
d r i l l i n g .  



5. 

Acknowledqmen t  

The wri.ters a r e  i n d e b t e d  t o  t h e  Dowa M i n i n g  Com- 
pany L t d ,  . fo r  t h e  o p p o r t u n i t y  o f  w o r k i n g  o n  t h e  Sheba p r o -  
j e c t .  S p e c i a l  a p p r e c i a t i o n  is e x t e n d e d  t o  Mr. K. H a s h i m o t o  
a n d  M r .  K, Minami. f o r  t h e i r  c o o p e r a t i o n  a n d  a s s i s t a n c e .  

I n  a d d i . t i o n ,  t h e  w r i t e r s  w i s h  t o  a c k n o w l e d g e  t h e  
c o n s c i e n t i o u s  worik o f  J. E. S l a d e n ,  f i e l d  a s s i s t a n t ,  a n d  

t h e  c o o p e r a t i o n  o f  t h e  employees o f  D ,  W, C o a t e s  E n t e r p r i s e s  
a n d  Sheba Copper Mines. 

e 



6 .  

~ 

REFERENCES 

A l l e n ,  J,, [1970] :  V a l l e y  C o p p e r ,  A Case H i s t o r y ,  Corninco 
Company Report . 

B e r g e y ,  W.R., C a r r ,  J. M., a n d  Reed ,  A. J., [1971]: The 
Highmont  Copper-Molybdenum D e p o s i t s ,  H i g h l a n d  
Va l l ey ,  : B r i t i s h  C o l u m b i a ,  paper p r e s e n t e d  C. I .M.M.  
A n n u a l  G e n e r a l  M e e t i n g  Quebec City, 1971. 

Car r ,  J.M,, [1959]: P o r p h y r i e s ,  Breccias, and C o p p e r  Mine r -  
a l i z a t i o n  i n  t h e  H i g h l a n d  V a l l e y ,  E. C , ,  C a n a d i a n  
M i n i n g  J o u r n a l ,  Vole 81, pp. 71-73. 

Creasey,  S , C .  [ 1 9 6 7 ] :  H y d r o t h e r m a l  A l t e r a t i o n ,  Geology o f  
t h e  P o r p h y r y  C o p p e r  D e p o s i t s ,  pp.  57-74. 

D u f f e l ,  S, a n d  M c T a g g a r t ,  K,C,  [1952] :  A s h c r o f t  Map-Area,  
B r i t i s h  Columbia ,  Geological Survey,  Canada, 
Memoir 262. 

L i n d b e r g ,  P.A. [1969] :  Summer R e p o r t ,  Anaconda  O p t i o n  o f  
S h e b a  C l a i m s ,  H i g h l a n d  V a l l e y ,  E, C.,  Anaconda  
A m e r i c a n  Brass  L t d .  Company R e p o r t s  a n d  Maps. 

e 
McMillan, W ,  J,, [19'71]: P e r s o n a l  c o m m u n i c a t i o n s .  

McMillan, W, 3 ,  , McAndless, P.M, , a n d  B l a n c h f l o w e r ,  D o  [1971]: 
P r e l i m i n a r y  G e o l o g i c a l  Map o f  t h e  H i g h l a n d  V a l l e y ,  
E. C. ,  D e p a r t m e n t  o f  Mines' ;  a n d  P e t r o l e u m  R e s o u r c e s  
Map, 

N o r t h c o t e ,  K.E., [1969]: Geology a n d  G e o c h r o n o l o g y  o f  t h e  
G u i c h o n  Creek B a t h o l i t h ,  B o  C ,  D e p a r t m e n t  o f  Mines  
a n d  P e t r o l e u m  Resources, B u l l e t i n  No. 2 6 ,  

Sumi tomo Metal Coo o f  C a n a d a  L t d , ,  [1967-1968]: R e p o r t s  
a n d  Maps. 

Whi te ,  W.H. , Thompson,  R.M.,  a n d  M c T a g g a r t ,  K.C. , [ 1 9 5 7 ] :  
The  G e o l o g y  a n d  M i n e r a l  D e p o s i t s  o f  t h e  H i g h l a n d  
Valley, B r i t i s h  C o l u m b i a ,  C.I.M.M., T r a n s .  V o l ,  
60, pp. 273-2890 



FIELD P R O G R A M  - SUMMER 1971 

The  p r o g r a m  c o n s i s t e d  o f  d i a m o n d  d r i l l i n g ,  g e o l o g -  

i c a l  m a p p i n g  a n d  g e o c h e m i c a l  s u r v e y i n g ,  The f i e l d  s u p e r -  
v i s i o n  o f  t h e  p r o j e c t  was d o n e  by L ,  W, S a l e k e n ,  c o n s u l t i n g  
g e o l o g i s t ,  a c t i n g  on b e h a l f  o f  t h e  Dowa M i n i n g  Company L t d ,  

A f i e l d  crew o f  s e v e n  men i n c l u d i n g  d r i l l e r s  was e m p l o y e d  

f u l l  time on t h e  p r o j e c t .  T h e  f i e l d  work commenced May 

2 0 t h  a n d  f i n i s h e d  A u g u s t  2 6 t h ,  1971.  A base  camp c o n s i s t i n g  
o f  f u l l  f a c i l i t i e s  -For t e n  men was e s t a b l i s h e d  on t h e  p r o p -  

e r t y  [ c l a i m  J a y  151. 

Diamond D r i l l i n q  

D r i l l i n g  was c o n t r a c t e d  t o  D,W, C o a t c s  E n t e r p r i s e s  

L t d , ,  V a n c o u v e r ,  B ,  C,, a n d  b e g a n  o n  May 2 6 t h  a n d  f i n i s h e d  

o n  A u g u s t  l o t h ,  197L T w e l v e  v e r t i c a l  holes o f  B , Q ,  core  

s i z e ,  s p a c e d  a p p r o x i m a t e l y  1 , 6 0 0  f e e t  a p a r t ,  were d r i l l e d  
u s i n g  a L o n g y e a r ,  Mode l  38,  w i r e l i n e  d r i l l ,  Two crews w o r k -  

i n g  t w e l v e  h o u r  s h i f t s  c o m p l e t e d  8 , 5 6 9  f e e t  o f  d r i l l i n g  i n  
75 d a y s  f o r  a n  a v e r a g e  r a t e  o f  57 f e e t  p e r  s h i f t  i n c l u d i n g  
m o v e s ,  Core r e c o v e r y  f o r  all t w e l v e  h o l e s  a v e r a g e d  g r e a t e r  
t h a n  85 p e r c e n t ,  

All t h e  d r i l l  core  was s p l i t ,  l o g g e d  a n d  s a m p l e d .  

S a m p l e s  were t a k e n  e v e r y  t e n  f e e t  a n d  b a g g e d .  S e l e c t  

s a m p l e s  f r o m  e a c h  h o l e  were s u b m i t t e d  t o  B o n d a r - C l e g g  a n d  
Company f o r  c o p p e r - m o l y b d e n u m  a n a l y s i s .  C o m p o s i t e  s a m p l e s  

were r o u t i n e l y  a s s a y e d  f o r  g o l d  a n d  s i l v e r .  
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Table I: Diamond Drill Data 

DDH - 
S-71-1 
S-71-2 
S-71-3 
S-71-4 
5-71-5 
5-71-6 
S-71-7 
S-71=8 
S-72-9 
S-71=10 
S-71-11 
S-71-12 

C l a i m  - 111 L.ocation 

Jay 9 L26S, 41W 
Ann 5 F r  L26S, 24+50W 
cu 3 L42+50S, 24W 
J 38 LlZS,  26W 
J 7  LUS,  40W 
Jay 10 L19S, 5SW 

c u .  1 L435, 41W 

J 5  LBM, 40W 
J 4  L22N, 54W 
Jay 104 Fr LBN, S8W 

Cu 6 tses, ziw 
cu 4 Lsa+sos, 36w 

Depth 

753 ' 
706 ' 
908 ' 
754 ' 
702 ' 
448' 
774 ' 
758 
702 
700 ' 
616 
748' - 

Drillinq Interval 

May 
June 
June 
June 
June 
June 
June 
July 
July 
J u l y  
July 
Aug 0 

26 - June 1. 1971 
2 - June 6. 1971 
7 - June 13, 1971 

14 - June 17. 1971 
18 - June 22. 1971 
23 - June 24. 1971 
27 - J u l y  2, 1971 

3 - July 8, 1971 
9 - July 12, 1971 

13 - J u l y  24, 1971 
25 - Aug. 3, 1971 

4 - Aug, 10, 1971 

T o t a l  8,569' 

G e o l o q i c a l  MapDinq 

D e t a i l e d  g e o l o g i c a l  m a p p i n g  o n  a s c a l e  o f  400 f e e t  
t o  o n e  i n c h  was c o n d u c t e d  o v e r  t h e  9 6  c l a im g r o u p .  T h e  major 

p o r t i o n  o f  t h e  m a p p i n g  was d o n e  b y  P.M. M c A n d l e s s ,  g e o l o g i s t ,  

b e t w e e n  J u n e  1st a n d  J u l y  1 5 t h ,  1971.  O u t c r o p  c o n t r o l  was 
g o v e r n e d  by a t o p o g r a p h i c  b a s e  map, s c a l e :  400 f e e t  t o  o n e  

i n c h  w i t h  20 f o o t  c a m t o u r s  [ p r e p a r e d  from Lockwood a i r p h o t o s ] .  

G e o l o g i c a l  d a t a  was a n a l y s e d  by L A ,  S a l e k e n  a n d  P.M. McAnd- 

l e s s .  The  l o c a t i o n  of  o u t c r o p s  a n d  major  g e o l o g i c a l  f e a t u r e s  
a r e  i l l u s t r a t e d  on tihe G e o l o g y  map [ f i g u r e  21. T h e  d e t a i l e d  

s t r u c t u r a l  d a t a  a n d  a n a l y s i s  a p p e a r  o n  t h e  S t r u c t u r e  map [ F i g -  

u r e  31. 

G e oc h emic a1 S u r v  e.y 

A c o p p e r  g e o c h e m i c a l  s o i l  s u r v e y  was c o n d u c t e d  o v e r  
c la ims  J 1-7,  J 3 3 ,  J 37 F r ,  J 38 F r  a n d  J a y  1 0 4  F r .  S o i l  

s a m p l e s  were t a k e n  a t  1 0 0  f o o t  i n t e r v a l s  a l o n g  a c h a i n  a n d  

c o m p a s s  g r i d ,  A t o t a l  o f  279 s a m p l e s  were collected from 
t h e  B h o r i z o n .  The s a m p l e s  were a n a l y z e d  by Bondar-Clegg & 

Company f o r  copper  u s i n g  t h e  h o t  a q u a  r e g i a - a t o m i c  absorption 

m e t h o d ,  The  r e s u l t s  from t h e  a n a l y s i s  a r e  r e c o r d e d  o n  t h e  
C o p p e r  S o i l  G e o c h e m i s t r y  map [ F i g u r e  4 1  . 



REGIONAL G E O L O G I C A L  SETTING 

T h e  H i g h l a n d  V a l l e y  is s i t u a t e d  i n  s o u t h - c e n t r a l  
B r i t i s h  Ccilumbia a n d  i s  u n d e r l a i n  by t h e  G u i c h o n  Creek 
b a t h o l i t h ,  The  b a t h o l i t h  forms a r o u g h l y  o v a t e  b o d y  w i t h  

a n  axis striking s l i g h t l y  west o f  nor th ,  I t  c o v e r s  an 

a rea  o f  400 s q u a r e  mi l e s  a n d  is b o u n d e d  on the west a n d  
e a s t  by  m a j o r  n o r t h  t r e n d i n g  f a u l t s ,  

The b a t h o l i t h  i s  a s e m i - c o n c o r d a n t  c o m p o s i t e  
i n t r u s i v e  p l u t o n  c o n s i s t i n g  o f  t e n  phases r a n g i n g  i n  age 

f r o m  Upper  Tr iass ic :  t o  M i d d l e  J u r a s s i c .  The  major phases 

s h o w  a n e a r l y  c o n c e n t r i c  a r r a n g e m e n t  a n d ,  i n  g e n e r a l ,  deo 
crease  i n  a g e  inwards [ N o r t h c o t e ,  1969,  pp.  211. The 

b a t h o l i t h  is c o m p r i s e d  o f  a q u a r t z  m o n z o n i t e  core a n d  

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

o f  t h e  b a t h o l i t h  aRe c r o s s - c u t  by l a t e  m a g m a t i c  d y k e s  a n d  
d y k e  swarms. F a u l t s ,  shear z o n e s  a n d  b r e c c i a s  are local 
t e c t o n i c  f e a t u r e s ,  

D e u t e r i c  a n d  h y d r o t h e r m a l  a l t e r a t i o n  is common 

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

t h e  copper  s u l p h i d e  ore deposits i n c l u d e  c h a l c o p y r i t e ,  
b o r n i t e  a n d  m o l y b d e n i t e ,  The ore d e p o s i t s  are s t r u c t u r -  

ally controlled, 

a 
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GEOLOGY OF THE SHEBA PROPERTY 

LITHOLOGY 

G e n e r a L  

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

rock  t y p e s :  i n t e r m e d i a t e  i n t r u s i v e s ,  d y k e s  a n d  b r e c c i a s .  
T h e y  were d i s t i n g u i s h e d  b y  m i n e r a l o g i c a l ,  c o m p o s i t i o n a l  a n d  

t e x t u r a l  f e a t u r e s ,  T h e i r  r e l a t i v e  a g e s  were e s t a b l i s h e d  b y  

c o n t a c t  r e l a t i o n s h i p s  t o  e a c h  o t h e r .  The  c l a s s i f i c a t i o n  
a n d  d e s c r i p t i o n  o f  t h e s e  rock t y p e s  is b a s e d  on N o r t h c o t e  
[ I 9 6 9 1  a n d  M c M i l l a n  [1971]. 

Table 11: C l a s s i f i c a t i o n  and R e l a t i v e  Aqes o f  Rock Types 

Re1ativel.v Old Intermediate Aqe R e l a t i v e l y  Young 

Highland Valley Phase Bathsaide/Bethlehem Sheba Porphyry 
Chataway variety * Contact Phase ++ Pink  Porphyry 

Med ium-coarse A p l i t e s  
grained variety Breccias 

Fine  grained.  
f o l i a t e d  variety 

Rock D e s c r u i n m  

I n t e r m e d i a t e  I n t r u s i v e s  

The  i n t e r m e d i a t e  i n t r u s i v e s  c o n s i s t  o f  f i n e  t o  
coa r se  g r a i n e d  g r a n o d i o r i t e s  a n d  q u a r t z  d i o r i t e s .  T h e  
u n i t  is s u b d i v i d e d  i n t o  t h e  B e t h s a i d a / B e t h l e h e m  C o n t a c t  

P h a s e  a n d  t h e  H i g h l a n d  V a l l e y  P h a s e ,  C h a t a w a y  v a r i e t y .  
T h e  C o n t a c t  P h a s e  .is t h e  p r e d o m i n a n t  r o c k  t y p e  o n  t h e  prop-  

e r t y  a n d  i s  r e l a t i v e l y  y o u n g e r  t h a n  t h e  C h a t a w a y  v a r i e t y .  

P - . - r . r '  -4 - 1. 

* N o r t h c o t e ,  1 9 6 9  
** T h i s  p h a s e  has b e e n  r e c o g n i z e d  a n d  mapped b y  McMillan, 

1971. 
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B e t h s a i d a / B e t h l e h e m  C o n t a c t  P h a s e  

T h i s  r o c k  t y p e  c o m p r i s e s  a t  l e a s t  t h r e e - q u a r t e r s  

of  t h e  o u t c r o p s  o n  t h e  p r o p e r t y .  The  p h a s e  is s e p a r a t e d  
t e x t u r a l l y  i n t o  a m e d i u m - c o a r s e  g r a i n e d  v a r i e t y  a n d  a f i n e  
g r a i n e d ,  f o l i a t e d  v a r i e t y  o f  w h i c h  t h e  former is t h e  most 
a b u n d a n t .  T h e  l a t t e r  forms a n  i r r e g u l a r - s h a p e d  t r a n s i t i o n a l  
z o n e  s e p a r a t i n g  t h e  m e d i u m - c o a r s e  g r a i n e d  C o n t a c t  P h a s e  from 

t h e  C h a t a w a y  v a r i e t y ,  T h i s  f i n e  g r a i n e d  t r a n s i t i o n a l  zone 

i s  p a r t i c u l a r l y  e v i d e n t  i n  t h e  n o r t h - c e n t r a l  p o r t i o n  of  t h e  

p r o p e r t y .  

Med ium-coa r se  q r a i n e d  v a r i e t v  i s  a l i g h t  g r e e n - g r e y ,  

p i n k ,  medium t o  coa r se  g r a i n e d  g r a n o d i o r i t e .  T h e  rock  t y p e  
i s  c h a r a c t e r i z e d  by v a r i o u s - s i z e d ,  u n e v e n l y  d i s t r i b u t e d  mafic 

m i n e r a l s ,  

Q u a r t z  o c c u r s  as v a r i o u s - s i z e d ,  a n h e d r a l  a n d  r o u n d e d ,  

o p e n  i n t e r s t i t i a l  g r a i n s .  I r r e g u l a r - s h a p e d  o r t h o c l a s e  is 
i n t e r s t i t i a l l y  r e l a t e d  t o  q u a r t z .  A w i d e  r a n g e  i n  size of  
b i o t i t e  a n d  h o r n b l e n d e  o c c u r  a s  s u b h e d r a l  a n d  a n h e d r a l  p l a t e s  

a n d  l a t h s .  H o r n b l e n d e  i s  f r e q u e n t l y  p o i k i l i t i c .  B i o t i t e  i s  
commonly  g r e a t e r  t h a n  h o r n b l e n d e  i n  o c c u r r e n c e ,  A c c e s s o r y  
m i n e r a l s  i n c l u d e  s p h e n e ,  a p a t i t e  a n d  m a g n e t i t e .  A p p r o x i m a t e  

p e r c e n t a g e  modes  a r e :  q u a r t z ,  8-12; o r t h o c l a s e ,  5-10; p l a g -  
i o c l a s e ,  g r e a t e r  t h a n  60;  mafics ,  6-10; a c c e s s o r y  m i n e r a l s ,  

1. 

F i n e  q r a i n e d ,  f o l i a t e d  v a r i e t l  i s  a g r e y ,  g r e e n ,  
r e l a t i v e l y  f i n e  g r a i n e d  g r a n o d i o r i t e .  The rock  i s  c h a r a c -  

t e r i z e d  by a w e a k l y  f o l i a t e d  f a b r i c  p r o n o u n c e d  b y  e v e n l y -  

s p a c e d ,  u n i f o r m l y - s i z e d  mafic m i n e r a l s .  

Q u a r t z  o c : c u r s  a s  s m a l l  a n h e d r a l ,  c l o s e d  i n t e r s t i -  
t i a l  g r a i n s .  O r t h o c l a s e  i s  i n t e r s t i t i a l l y  r e l a t e d  t o  q u a r t z .  

B i o t i t e  a n d  h o r n b l e n d e  o c c u r  a s  s u b h e d r a l  a n d  a n h e d r a l ,  smal l  



p l a t e s  a'nd l a t h s  t h a t  a r e  r e l a t i v e l y  e q u a l  i n  o c c u r r e n c e .  
M a g n e t i t e  i s  t h e  p r e d o m i n a n t  a c c e s s o r y  m i n e r a l .  Approx-  

i m a t e  p e r c e n t a g e  m a d e s  are: q u a r t z ,  8 -12;  o r t h o c l a s e ,  

5-10; p l a g i o c l a s e ,  g r e a t e r  t h a n  60; maf i c s ,  10-15; 
a c c e s s o r i e s ,  1. 

C h a t a w a y  V a r i e t y  

The  C h a t a w a y  v a r i e t y  o c c u r s  i n  t h e  n o r t h e a s t e r n  
s e c t i o n  o f  t h e  p r o p e r t y .  T h e  r o c k  t y p e  is m o t t l e d ,  l i g h t  
c r e a m - g r e e n ,  l i g h t  g r e y  a n d  p i n k  a n d  is medium t o  c o a r s e  
g r a i n e d  wi.th w e l l - s e p a r a t e d  e v e n l y  d i s s e m i n a t e d ,  e u h e d r a l  

t o  s u b h e d r a l  maf ic  g r a i n s .  A m a r k e d  p o i k i l i t i c  t e x t u r e  o f  

h o r n b l e n d e  i s  c h a r a c t e r i s t i c  o f  t h i s  v a r i e t y  [ N o r t h c o t e ,  
19691. 

Q u a r t z  oc:curs a s  a n h e d r a l  g r a i n s  a n d  e x h i b i t s  a 

c l o s e d  i n t e r s t i t i a l  t e x t u r e  t o  p l a g i o c l a s e .  O r t h o c l a s e  
o c c u r s  as u n e v e n l y  d i s t r i b u t e d ,  i n t e r s t i t i a l  masses. Mafic 

m i n e r a l s  h a v e  d i s t i n c t  o u t l i n e s  a n d  are e v e n l y  d i s t r i b u t e d  
t h r o u g h o u t  t h e  m a t r i x .  H o r n b l e n d e  i s  commonly i n  e x c e s s  o f  

b i o t i t e .  M a g n e t i t e  i s  a common a c c e s s o r y  m i n e r a l .  A p p r o x i -  

mate p e r c e n t a g e  m o d e s  a re :  q u a r t z ,  13-20; o r t h o c l a s e ,  

5.20; p l a g i o c l a s e ,  45-60; mafics 10-15; a c c e s s o r i e s ,  1. 

T h e  p r o p e r t y  i s  t r a v e r s e d  b y  i n d i v i d u a l  a n d  s w a r m -  

l i k e  b o d i e s  o f  q u a : r t z  feldspar p o r p h y r i e s  a s  w e l l  as i n t r u s -  
i v e  a n d  a p l i t i c  d y k e s .  The  p r o m i n e n t  f e a t u r e  o f  t h e  d y k e  
system is a c e n t r a l l y  l o c a t e d ,  n o r t h - n o r t h e a s t  t r e n d i n g ,  

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  p o r p h y r y .  
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Q u a r t z  F e l d s p a r  P o r p h y r i e s  

The  q u a r t z  f e l d s p a r  p o r p h y r i e s  are s u b d i v i d e d  t e x -  

t u r a l l y  and m i n e r a l o g i c a l l y  i n t o  two d i s t i n c t  t y p e s :  a g r e y  
a n d  a p i n k  q u a r t z  feldspar porphyry, 

G r e y  Q u a r t z  F e l d s D a r  P o r D h v r v  

T h i s  p o r p h y r y  r e f e r r e d  t o  as t h e  S h e b a  p o r p h y r y  i s  
I t  is a medium t o  t h e  major  d y k e - f e a t u r e  o n  t h e  p r o p e r t y ,  

c o a r s e  g r a i n e d  r o c k ,  c h a r a c t e r i z e d  b y  l a r g e  e u h e d r a l  a n d  s u b -  
h e d r a l  q u a r t z  e y e s  a n d  p l a g i o c l a s e  l a t h s  u n e v e n l y  d i s t r i b u t e d  
i n  a f i n e  g r a i n e d  l i g h t  g r e y  m a t r i x .  H o r n b l e n d e  a n d  b i o t i t e  

a r e  m i n o r  c o n s t i t u e n t s ,  A n a r r o w  c h i l l e d  m a r g i n  is o f t e n  as -  
s o c i a t e d  w i t h  t h e  d y k e .  The  Sheba p o r p h y r y  is s i m i l a r  i n  t e x -  

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

t o  t h e  s o u t h  o f  t h e  p r o p e r t y  [see N o r t h c o t e ,  19693. 

The  m a i n  b o d y  o f  t h e  S h e b a  p o r p h y r y  is l o c a t e d  ap-  

p r o x i m a t e l y  i n  t h e  c e n t e r  o f  t h e  p r o p e r t y  a n d  g e n e r a l l y  t r e n d s  
N l O E  t o  N30E @I -65'' NW. The  s o u t h e r n  e x t e n t  o f  t h e  m a i n  body  
a p p e a r s  t o  be t r u n c a t e d  a n d  o f f s e t  t o  N4OW @ -65' NE. O t h e r  

p o o r l y  e x p o s e d  o c c u r r e n c e s  t o  t h e  e a s t  of t h e  m a i n  b o d y  t r e n d  
N60E 8 -80' SE a n d  N30E B -65' NW. T h e  d y k e s  r a n g e  u p  t o  50 
f e e t  i n  w i d t h .  

P i n k  Q u a r t z  F e l d s D a r  Porphvry 

a 

The  p i n k  q u a r t z  f e l d s p a r  p o r p h y r y  o c c u r s  a s  i r r e g -  

u l a r  d y k e  swarms o f  v a r y i n g  w i d t h s  t h r o u g h o u t  t h e  p r o p e r t y .  
I t  is a medium g r a i n e d  r o c k ,  c h a r a c t e r i z e d  by  r o u n d e d  s u b h e d -  

r a l  q u a r t z  g r a i n s  a n d  s t u b b y  p l a g i o c l a s e  l a t h s  e n c l o s e d  i n  a 
f i n e  g r a i n e d  p i n k  o r t h o c l a s e - r i c h  m a t r i x .  T h e  p h e n o c r y s t s  
a r e  g e n e r a l l y  u n i f o r m  and e v e n l y  d i s t r i b u t e d ,  Mafic c o n t e n t  
i s  m i n o r  w i t h  b i o t i t e  e x c e e d i n g  h o r n b l e n d e .  Dyke c o n t a c t s  

a r e  g r a d a t i o n a l .  



0; 

The p o r p h y r y  f r e q u e n t l y  o c c u r s  a d j a c e n t  t o  t h e  m a i n  
S h e b a  p o r p h y r y  b o d y  a n d  i s  o f t e n  i n t e r - r e l a t e d  w i t h  a p l i t e s .  

A p l i t e s  and I n t r u s i v e  Dykes 

A p l i t e s  a n d  i n t r u s i v e  d y k e s  a r e  m i n o r  f e a t u r e s  a n d  
t h u s  were n o t  r e c o r d e d  o n  F i g u r e  2. T h e  n o t a t i o n  “Areas of 
n u m e r o u s  d y k e s ”  d e s i g n a t e s  t h e i r  g e n e r a l  a r ea  o f  o c c u r r e n c e  
a n d  a s s o c i a t i o n  w i t h  o t h e r  d y k e s .  

Breccias  

Breccias a r e  l o c a l  f e a t u r e s  commonly a s s o c i a t e d  

P 

w i t h  f a u l t s  a n d  p o r p h y r y  d y k e s .  T h e y  a r e  smal l ,  d i s c o n t i n -  

u o u s  z o n e s  t h a t  s e l d o m  e x c e e d  50 f e e t  i n  l e n g t h  a n d  a few 
f e e t  i n  w i d t h .  T h r e e  b r e c c i a s  were r e c a g n i z e d  a n d  d i s t i n g -  
u i s h e d  a c c o r d i n g  t o  c o l o r  a n d  f i e l d  o c c u r r e n c e .  

G r e e n  Breccia  

T h e  g r e e n  b r e c c i a  is r e s t r i c t e d  t o  t h e  n o r t h e r n  
s e c t i o n  of  t h e  p r o p e r t y  a n d  is l o c a l l y  a s s o c i a t e d  w i t h  t h e  

main S h e b a  p o r p h y r y  i n  f a u l t  zones. I t  i s  c o m p r i s e d  o f  
a n g u l a r  and subrounded, v a r i o u s - s i t e d  i n t r u s i v e  r o c k  f r a g -  
m e n t s  embedded  i n  a f i n e  g r a i n e d  q u a r t z o - f e l d s p a t h i c ,  s e r i -  

c i t e ,  l i g h t  g r e e n  m a t r i x .  M i n o r  m a t r i x  m i n e r a l s  i n c l u d e  
e p i d o t e ,  c h l o r i t e ,  c a r b o n a t e  and m a g n e t i t e .  

Blac’k Breccia 

T h i s  b r e c c i a  i s  t e x t u r a l l y  s i m i l a r  t o  t h e  g r e e n  
b r e c c i a  a l t h o u g h  m a g n e t i t e  i s  a major m a t r i x  c o n s t i t u e n t  

i n  t h i s  rock.  T h e  b l a c k  b r e c c i a  o c c u r s  i n  two l o c a l e s  i n  
t h e  s o u t h e r n  p o r t i o n  o f  t h e  p r o p e r t y  as i n d i c a t e d  i n  F i g u r e  
2. I n  b o t h  ca ses ,  t h e  b r e c c i a  is a s s o c i a t e d  w i t h  f a u l t  
z o n e s  a n d  r e l a t e d  q u a r t z  v e i n s .  



V e i n  Breccia 

The  v e i n  b r e c c i a  o c c u r s  i n  a few c o n c e n t r a t e d  
a r e a s  as  i n d i c a t e d  o n  F i g u r e  2, T h e  b r e c c i a  i s  p r i m a r i l y  

a s s o c i a t e d  w i t h  f a u l t i n g ,  I t  i s  c o m p r i s e d  o f  a z o n e  of  
n u m e r o u s ,  u n d u l a t i n g ,  s u b - p a r a l l e l  e p i d o t e - c h l o r i t e - q u a r t z  
v e i n l e t s  w h i c h  form a d i s c o n t i n u o u s  f r a g m e n t a l  mass. 

STRUCTURE 

S t r u c t u r a l  f e a t u r e s  i n c l u d e  f a u l t s ,  s h e a r  z o n e s ,  

j o i n t s ,  f r a c t u r e s ,  b r e c c i a s ,  dykes a n d  v e i n s .  F a u l t s  a n d  
s h e a r  z o n e s  a r e  c h a r a c t e r i z e d  by g u l l i e s ,  swamps a n d  l akes .  
I n  g e n e r a l ,  a l l  s t r u c t u r a l  f e a t u r e s  a r e  r e f l e c t e d  by j o i n t s .  

A d e t a i l e d  s t r u c t u r a l  a n a l y s i s  o f  t h e  m e a s u r e d  
j o i n t s  was c o n d u c t e d  a n d  t h e  r e s u l t s  o f  t h e  s t u d y  are d i s -  
c u s s e d  b e l o w :  

a] F i q u r e  5 i l l u s t r a t e s  t h e  d i r e c t i o n  o f  s u r f a c e  

j o i n t s  a n d  t h e i r  f r e q u e n c y  o f  o c c u r r e n c e  on t h e  

p r o p e r t y ,  Most f r e q u e n t l y  o c c u r r i n g  t r e n d s  a r e :  
N20W [110°], NlOE [010°] a n d  N30E [030°] r e s p e c t -  

i v e l y .  

b] F i q u r e  6, is an e q u a l - a r e a  lower h e m i s p h e r e  p r o j e c -  

t i o n  o f  770 j o i n t s  i l l u s t r a t i n g  a r e a s  o f  a t t i t u d e  
c o n c e n t r a t i o n s .  T h e  most p r e d o m i n a n t  a t t i t u d e s  

are: 
-gob NW, N20W [ l l O * ]  8 -80' t o  -90' NE, 
[030°] @I -75' t o  80' NW, N60E [060°] a -85' t o  -90' 
NW, a n d  N70E [070°] @ -80° NW a n d  N90E [ O g O O ]  @ 85'N, 

NlOE [OlO'] @ -65' t o  -70' NW a n d  -80' t o  
N30E I )  

r e s p e c t i v e l y  . 



16. 

c ]  w e 7  . i l l u s t r a t e s  t h e  f r e q u e n c y  o f  j o i n t  dips 
i n  d r i l l  core. 
-80' a n d  -50' r e s p e c t i v e l y ,  

Most  f r e q u e n t  d i p s  are : -60°, -70°, 

d ]  F i a u r e s  ea, b. a n d  c, a r e  a n  e q u a l  a r ea  lower hemi- 

s p h e r e  p r o j e c t i o n  o f  m i n e r a l i z e d  j o i n t s  i l l u s t r a t -  
i n g  a r e a s  of  a t t i t u d e  c o n c e n t r a t i o n s ,  The most 

p r o m i n e n t  a t t i t u d e s  a re :  

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

B o r n i t e  : 

M o l y b d e n i t e :  

N l O E  [OlO ' ]  8 -80' t o  -90' NW 

N l O E  [010°] @ -60' t o  -65' NW 

N30E [030°] @ -65' t o  -75' NW 
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TOTAL SULPHIOES 

- High O c c u r r e n c e  

Modera te  O c c u r r e n c e  + 

DIP OF DRILL HOLE J O I N T S ,  PERCENT FREQUENCY DIAGRAM 
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EQUAL-AREA LOWER HEMISPHERE PROJECTION 

OF J O I N T S  C O N T A I N I N G  CHALCOPYRITE 

[145 poles] 
I 
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EQUAL-AREA LOWER HEMISPHERE PROJECTION 

OF J O I N T S  C O N T A I N I N G  BORNITE 

[44 p o l e s ]  
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EQUAL-AREA LOWER HEMISPHERE PROJECTION 

OF J0 : INTS CONTAINING MOLYBDENITE 

[13 p o l e s ]  I 

Fig. 8 c  

I . .  



ALTERATION 

A l t e r a t i o n  minera ls  t h a t  o c c u r  o n  t h e  p r o p e r t y  i n -  
c l u d e :  c h l o r i t e ,  e p i d o t e ,  s e r i c i t e ,  q u a r t z ,  a l b i t e ,  c a r b o n -  
a t e s ,  h e m a t i t e ,  p y r i t e ,  t o u r m a l i n e ,  c l a y  m i n e r a l s ,  z e o l i t e s ,  
l i m o n i t e ,  o r t h o c l a s e ,  gypsum,  f e r r i m o l y b d a t e  a n d  m a l a c h i t e .  

F o u r  m a j o r  t y p e s  o f  a l t e r a t i o n  t h a t  h a v e  been re- 
c o g n i z e d  a re :  

W e a t h e r i n g  

P r o p y l i t i c  
A r g i l l i c  
Q u a r t z - s e r i c i t e  

We a t  h e r iu 

Surface  w e a t h e r i n g  i s  r e s t r i c t e d  t o  i n t e n s e l y  

f r a c t u r e d  a r e a s ,  M i n e r a l s  commonly  a s s o c i a t e d  w i t h  

t h i s  t y p e  o f  a l t e r a t i o n  i n c l u d e  l i m o n i t e  a n d  c l a y .  
I n  a r e a s  of  m i n e r a l i z a t i o n ,  m a l a c h i t e  a n d  f e r r i -  

m o l y b d a t e  f r e q u e n t l y  o c c u r .  

P r o  p vli t& 

Weak t o  i n t e n s e  p r o p y l i t i c  a l t e r a t i o n  i s  i r r e g u -  

l a r l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  p r o p e r t y .  I t  is b e s t  
d e v e l o p e d  i n  a r e a s  o f  c o n c e n t r a t e d  f r a c t u r i n g  a n d  shear- 

i n g .  C h a r a c t e r i s t i c  f e a t u r e s  o f  t h i s  a l t e r a t i o n  are: 

a ]  R e p l a c e m e n t  o f  mafic  m i n e r a l s  by c h l o r i t e  a n d  

e p i d o t e , ,  

b] R e p l a c e m e n t  of  p l a g i o c l a s e  b y  a f i n e  g r a i n e d  ser i -  
c i t e  t h a t  g i v e s  t h e  rock  a g r e e n i s h ,  waxy a p p e a r -  
a n c e  @ 

O t h e r  m i n e r a l s  commonly  a s s o c i a t e d  w i t h  t h i s  a l t e r -  

a t i o n  a r e  c a r b o n a t e ,  c l a y  m i n e r a l s ,  a n d  s i l i c a .  



a 
A r q ill ic :  

A r g i l l i c  a l t e r a t i o n  i s  l o c a l l y  extreme a n d  i s  c o n -  
f i n e d  t o  a r e a s  o f  s h e a r i n g  a n d  q u a r t z  v e i n i n g ,  
a l t e r a t i o n  i s  c h a r a c t e r i z e d  b y  k a o l i n i t e  a n d  s e r i c i t e  

t h a t  i m p a r t s  a w h i t e - g r e e n  c o l o r  a n d  a bleached, o f t e n  
c h a l k y ,  a p p e a r a n c e  t o  t h e  r o c k .  Hematite i s  commonly  

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

T h i s  

Q u a r t z - s e r i c i t e  

Q u a r t z - s e r i c i t e  a l t e r a t i o n  is c h a r a c t e r i z e d  b y  a 

l i g h l t  g r e e n ,  f l a k y ,  c o a r s e  g r a i n e d  s e r i c i t e  [ m u s c o v i t e ] .  

T h e  s e r i c i t e  o c c u r s  as e n v e l o p e s  a r o u n d  q u a r t z  v e i n s  
a n d  as c o a r s e  g r a i n e d  p l a t e s  d i s s e m i n a t e d  i n  s h e a r  

zones.  E p i d o t e ,  c h l o r i t e ,  c a r b o n a t e ,  gypsum,  c l a y  
m i n e r a l s  a n d  h e m a t i t e  a r e  common associates, S u l p h i d e s  

are  b e s t  d e v c l o p e d  w i t h  t h i s  a l t e r a t i o n .  

Minor p o t a s s i c  a l t e r a t i o n  o c c u r s  a n d  i s  r e s t r i c t e d  
t o  a r e a s  o f  i n t e n s e  v e i n i n g .  Weak b i o t i t i t a t i o n  h a s  b e e n  
n o t e d  a d j a c e n t  t o  v e i n l e t s .  

M I N E R A L I Z A T I O N  

M i n e r a l i z a t i o n  c o n s i s t s  o f  c h a l c o p y r i t e ,  b o r n i t e  
a n d  m o l y b d e n i t e  a l o n g  w i t h  m i n o r  p y r i t e .  
o c c u r  i n  a l l  r o c k  t y p e s  a n d  are a s s o c i a t e d  w i t h  s h e a r  zones,  

f r a c t u r e s  a n d  v e i n s .  D i s s e m i n a t e d  s u l p h i d e s  are a l m o s t  non- 
e x i s t e n t .  

T h e  s u l p h i d e s  

M i n e r a l i z a t i o n  o n  t h e  p r o p e r t y  i s  g e n e r a l l y  w e a k  
a l t h o u g h  t h e r e  a r e  s e v e r a l  z o n e s  o f  i n t e r e s t i n g  s u l p h i d e  
c o n c e n t r a t i o n s  [ F i g u r e  31 .  T h e s e ;  zones a r e  c h a r a c t e r i z e d  

by an e x t e n s i v e  a r e a  o f  i n t e n s e  f r a c t u r i n g  a n d  v e i n i n g .  



Tower  Zone [ l o c a t e d  19711 

T h e  T o w e r  Zone  is l o c a t e d  n o r t h  o f  t h e  c a m p s i t e ,  
The  m a i n  f e a t u r e s  o f  t h e  z o n e  a r e :  

1. Weak b o r n i t e  w i t h  m i n o r  c h a l c o p y r i t e .  

2, S t r o n g  m a l a c h i t e  a s s o c i a t e d  w i t h  f l a k y  s e r i c i t e  
o c c u r r i r i g  i n  3'' t o  6'' m o d e r a t e l y  d i p p i n g  s h e a r  

zones.  

The  o v e r a l l  e x t e n t  o f  t h e  zone is n o t  c l e a r l y  
d e f i n e d  d u e  t o  o v e r b u r d e n .  

C a m D  Zone  [ l o c a t e d  19711 

The  Camp Z o n e  i s  a n  i l l - d e f i n e d  a r ea  o c c u r r i n g  
in a c a n y o n ,  n o r t h w e s t  a n d  a d j a c e n t  t o  t h e  campsite. I t  
is a n  a r ea  o f  complex s t r u c t u r e .  T h e  m a i n  f e a t u r e s  o f  t h i s  
z o n e  a r e :  

1, Weak c h a l c o p y r i t e  a n d  b o r n i t e .  

2, Weak m a l a c h i t e  o c c u r r i n g  w i t h  t h e  G r e e n  b r e c c i a .  

T h e  zone a p p e a r s  t o  c r u d e l y  p a r a l l e l  t h e  S h e b a  

p o r p h y r y  l o c a t e d  1;o t h e  west a n d  i s  i n  l i n e  w i t h  t h e  Tower 

Zone t o  t h e  North,, 

-- Den Zone [ l o c a t e d  19711 

The  Den Zone is l o c a t e d  west  o f  t h e  camp a n d  in- 
c l u d e s  d r i l l  h o l e  S-71-10, The z o n e  i s  c h a r a c t e r i z e d  by: 

1. Weak g o s s a n .  

2.  C h a l c o p y r i t e  w i t h  m i n o r  p y r i t e ,  

An e x t e n s i v e  o x i d e  zone w i t h  m a l a c h i t e  was en-  
c o u n t e r e d  i n  t h e  d r i l l  core, 



T r e n c h  Zone 

T h e  T r e n c h  Zone  is l o c a t e d  s o u t h  o f  L o r n e  Lake 

a n d  e x t e n d s  t o w a r d s  Gnawed M o u n t a i n ,  T h e  m a i n  a t t r i b u t e s  

o f  t h e  zone are: 

1. S t r o n g  gossan w i t h  a r g i l l i c  a l t e r a t i o n ,  

2 ,  C h a l c o p y r i t e ,  b o r n i t e  a n d  m o l y b d e n i t e  w i t h  m i n o r  

p y r i t e  a n d  s p e c u l a r i t e .  

S t r o n g  m i n e r a l i z a t i o n  is a s s o c i a t e d  w i t h  q u a r t z -  
s e r i c i t e  v e i n s  a n d  t h e  Black b r e c c i a  b u t ,  i n  g e n e r a l ,  s u r -  
f a c e  a n d  d r i l l  co re  m i n e r a l i z a t i o n  i s  weak. T h e  m a i n  S h e b a  

p o r p h y r y  t r a v e r s e s  t h e  z o n e .  

J a v  1 0 1  S h o w i n q  

T h e  s h o w i n g  is one o f  t h e  o r i g i n a l  m i n e r a l  d i s c o v -  
er ies  o n  t h e  p r o p e r t y .  B o r n i t e  a n d  c h a l c o p y r i t e  a s s o c i a t e d  
w i t h  f l a k y  s e r i c i t e  o c c u r  i n  a s h e a r  z o n e ,  M a l a c h i t e  s t a i n -  
i n g  i s  s t r o n g  o n  surface. 

DRILL HOLE SUMNARY 

Weak m i n e r a l i z a t i o n  was e n c o u n t e r e d  i n  a l l  t w e l v e  

drill holes. I n t e r e s t i n g  m i n e r a l i z e d  s e c t i o n s  were l o c a t e d  

i n  h o l e s  S-71-3, 5-71-8, 5-71-9, S-71-10, S-71-11 a n d  
S-71-12. T h e  b e s t  m i n e r a l i z a t i o n  o c c u r s  i n  h o l e  Sn71-11, 

I n  d r i l l  h o l e  5-71-3, m o l y b d e n i t e  is t h e  p r i m a r y  
s u l p h i d e  o c c u r r i n g  w i t h  q u a r t z  v e i n s  a n d  s h e a r  z o n e s  i n  
areas o f  i n t e n s e  a r g i l l i c  a l t e r a t i o n ,  A s e c t i o n  f r o m  -90 
t o  -100 f f ee t  assayed 0.21% molybdenum.  T h r e e  s e p a r a t e  1 0  

f o o t  sections a s s a y i n g  0.25% c o p p e r  w i t h  n e g l i g i b l e  molyb-  
denum were e n c o u n t e r e d  i n  h o l e  S-71-8. A l l  t h r e e  o c c u r -  
r e n c e s  were w i t h  q u a r t z  v e i n l e t s  a n d  f r a c t u r e s  containing 



27. 

b o r n i t e  a n d  c h a l c o p y r i t e .  
is a 120 f o o t  section [-290 t o  -410 f e e t ]  o f  w e a k  c o p p e r  

m i n e r a l i z a t i o n  [ a v e r a g i n g  O.lO%]. S u l p h i d e s  o c c u r  w i t h  
poorly d e v e l o p e d  q u a r t z - s e r i c i t e  a l t e r a t i o n  a l o n g  v e i n s  

a n d  f r a c t u r e s .  Drill h o l e  S-71-10 i s  t y p i f i e d  by  a deep 

o x i d e  zone o f  l i m o n i t e  a n d  m a l a c h i t e ,  A f e a t u r e  o f  t h i s  
h o l e  i s  n 210 f o o t  s e c t i o n  [-290 t o  -500 f e e t ]  o f  w e a k  

c o p p e r  [ a v e r a g i n g  0.10%] o c c u r r i n g  w i t h  m o d e r a t e  p r o p y l -  
i t i c  a l t e r a t i o n  a n d  s t r o n g  f r a c t u r i n g .  

T h e  m a i n  f e a t u r e  i n  h o l e  5-71-9 

T h e  b e s t  m i n e r a l i z e d  s e c t i o n  i s  l o c a t e d  i n  h o l e  
50 f e e t  [ -450 t o  -500 f e e t ]  o f  0.77% c o p p e r  a n d  S-71-11; 

0.11 o z / t o n  s i l v e r ,  
a s s o c i a t e d  q u a r t z - s e r i c i t e  a l t e r a t i o n  o c c u r s  i n  a s h e a r  
zone,  A s i m i l a r  s e c t i o n  i n  h o l e  S-73-12 f r o m  -670 t o  -690 
f e e t  o f  0.45% c o p p e r  was e n c o u n t e r e d ,  

B o r n i t e  a n d  m i n o r  c h a l c o p y r i t e  w i t h  



RESULTS OF THE C O P P E R  G E O C H E M I C A L  SURVEY 

From t h e  r e s u l t s  o f  t h e  c o p p e r  a n a l y s i s ,  t h e  

f o l l o w i n g  were s t a t i s t i c a l l y  d e t e r m i n e d :  

Background 
T h r e s h o  .1 d 
Low o r d g r  a n o m a l y  
High  order a n o m a l y  

0 - 100 ppm 

150 ppm 

200 - 400 ppm 
g r e a t e r  t h a n  400 pprn 

o n  Figure 4 ,  The shape The a n o m a l i e s  are l o c a t e d  

o f  t h e  a n o m a l i e s  c o n f o r m  t o  t h e  n o r t h - s o u t h  t r e n d i n g  fabric 
o f  t h e  p r o p e r t y  s u g g e s t i n g  s t r u c t u r a l  a n d  t o p o g r a p h i c  c o n -  
trols. 5 m a l l  and d i s c o n t i n u o u s  low o r d e r  a n o m a l i e s  r e f l e c t  
a r e a s  o f  weak s u r f a c e  m i n e r a l i z a t i o n  s u c h  a s  t h e  Den Zone .  

T h e  h i g h  order a n o m a l i e s  A, B a n d  C ,  s u g g e s t  a r e a s  o f  s t r o n g e r  

s u b s u r f a c e  m i n e r a i L i z a t i o n ,  Anomaly k a p p e a r s  t o  b e  a north- 
e r l y  e x t e n s i o n  o f  t h e  Den Zone .  



CONCLUSIONS 

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

S h e b a  porphyry, 
o f t e n  c o n t a i n e d  s u l p h i d e  m i n e r a l i z a t i o n ,  

T r e n d s ,  NlO'E t o  N30°E w i t h  s t e e p  NW d i p s ,  

F i v e  zones  o f  weak m i n e r a l i z a t i o n  t h a t  were re- 
c o g n i z e d  o n  t h e  p r o p e r t y  are: Tower ,  Camp, Den, T r e n c h  
a n d  t h e  l Jay  101  S h o w i n g .  T h e s e  z o n e s  a r e  c h a r a c t e r i z e d  
by a n  e x t e n s i v e  a rea  o f  i n t e n s e  l o c a l  f r a c t u r i n g  a n d  v e i n -  

i n g  w i t h  r e l a t e d  c h a l c o p y r i t e ,  b o r n i t e  a n d  minor  m o l y b d e n -  
i t e .  P r o m i n e n t  a t t i t u d e s  f o r  s u l p h i d e s  t h a t  o c c u r  w i t h  
t h e s e  zones  a re :  
NIOoE @ -60' t o  65' NW, bornite; and N30°E @I -65 t o  75' NW, 

m o l y b d e n i t e ,  The m o s t  i m p o r t a n t  a l t e r a t i o n  a s s o c i a t e d  w i t h  
s u l p h i d e  m i n e r a l i z a t i o n  is q u a r t z - s e r i c i t e ,  

NlO'E @ -80' t o  -90' NW, c h a l c o p y r i t e ;  

The  g e o c h e m i c a l  s u r v e y  l o c a t e d  s e v e r a l  low a n d  
h i g h  order c o p p e r  a n o m a l i e s  t h a t  c o r r e s p o n d  t o  areas of  
weak s u r f a c e  m i n e r a l i z a t i o n ,  s u c h  as  t h e  Den Zone .  

T h e  d i a m o n d  d r i l l i n g  e s t a b l i s h e d  f o u r  h o l e s  c o n -  
t a i n i n g  s i g n i f i c a n t  i n t e r s e c t i o n s  of  m i n e r a l i z a t i o n ,  H o l e  

S-71-9 l o c a t e d  i n  t h e  T r e n c h  Zone c o n t a i n e d  a 110 f o o t  sec- 
t i o n  of weak c o p p e r  v a l u e s  a s s o c i a t e d  w i t h  q u a r t z - s e r i c i t e  
a l t e r a t i o n ,  Hole S-71-10 s u b s t a n t i a t e d  t h a t  t h e  low order 
c o p p e r  anomal ies  o f  t h e  Den Zone a r e  associated w i t h  weak 

c o p p e r  m i n e r a l i z a t i o n  a t  d e p t h .  Holes S-71-11 a n d  S-71-12 

i n t e r s e c t e d  s t r o n g  c o p p e r  v a l u e s  a s s o c i a t e d  w i t h  a s h e a r  
z o n e  c o n t a i n i n g  q u a r t z - s e r i c i t e  a l t e r a t i o n .  T h e  a l i g n m e n t  

o f  5-71-11, S-71-12 a n d  J a y  101  s h o w i n g  s u g g e s t s  a n o r t h -  

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



I n  c o n c l u s i o n ,  this summer's  work was e n c o u r a g i n g  
a n d  e s t a b l i s h e d  a r e a s  o f  p o t e n t i a l  e c o n o m i c  copper  m i n e r a l -  
i z a t i o n ,  An area e n c o m p a s s e d  by and n o r t h  o f  ho le  S - 7 1 - 1 1 ,  
Den Zone, Camp Zone and Tower Zone i s  v e r y  f a v o u r a b l e ,  An- 

other a r e a  o f  lesser i m p o r t a n c e  i s  i n  t h e  southern p o r t i o n  
o f  t h e  T r e n c h  Zone! i n  t h e  g e n e r a l  v i c i n i t y  o f  hole S-71-9. 
F u r t h e r  work i s  recommended for  t h e s e  areas .  

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

L, W, SALEKEN & ASSOCIATES LTD, 
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L, W,  S a l e k s n  

p, M, M c A n d l e s s  
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