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/-\ 1 . 0  I N T R O D U C T I O N  
I ' 
i J 

The Val M i n e r a l  C l a i m  Group i s  a g o l d - s i l v e r  p r o p e r t y  l o c a t e d  

i n  t h e  v a l l e y  of J i m  K e l l y  C r e e k  a b o u t  4.8 k i l o m e t e r s  f r o m  t h e  

Tulameen R i v e r .  The n e a r e s t  s e t t l e m e n t  i s  Tulameen,  B.C., 

w h i c h  l i e s  a b o u t  24  k i l o m e t e r s  t o  t h e  n o r t h w e s t .  The g e n e r a l  

a r e a  c a n  be  r e a c h e d  f r o m  e i t h e r  Tulameen V i l l a g e  v i a  t h e  

Tulameen R i v e r  r o a d ,  o r  f r o m  t h e  C o q u i h a l l a  Highway v i a  i n t e r -  

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

a b u l l d o z e d  t r a i l  w h i c h  l e a v e s  t h e  Tulameen R i v e r  r o a d  n e a r  t h e  

J i m  K e l l y  C r e e k  b r i d g e  a n d  e x t e n d s  w e s t e r l y  up  t h e  c r e e k  v a l l e y .  

I 
The c l a i m s  c o v e r  a number  of  o l d  g o l d  a n d  s i l v e r  p r o s p e c t s  

w h i c h  w e r e  o r i g i n a l l y  worked  on n e a r  t h e  t u r n  o f  t h e  c e n t m r y .  

Most  i m p o r t a n t  o f  t h e s e  a r e  t h e  J o h n  B u l l ,  Gold  Mounta in  a n d  

Marks s h o w i n g s .  The John  B u l l  a n d  Gold  Mounta in  p r o s p e c t s  h a v e  

b e e n  d e s c r i b e d  i n  t h e  B . C .  M i n i s t e r  o f  Mines  R e p o r t  f o r  1 9 1 3 .  

I The Marks p r o s p e c t  d o e s  n o t  a p p e a r  i n  a n y  o f  t h e ' p r e v i o u s  
T '\ 
L' 

l i t e r a t u r e .  

T h i s  r e p o r t  c o v e r s  a d e t a i l e d  g e o l o g i c a l  mapping p r o j e c t  a n d  

g r o u n d  m a g n e t o m e t e r  s u r v e y  c o m p l e t e d  d u r i n g  t h e  p e r i o d  J u l y  1 6  

t o  A u g u s t  1 8 ,  1991 on b o t h  t h e  V a l  5 a n d  Val 6  M i n e r a l  C l a i m s .  

The g e o l o g i c a l  work was d o n e  on a s c a l e  o f  1 : 2 0 0  a n d  c o v e r e d  

a n  a r e a  o f  4 , 4 0 0  s q u a r e  m e t e r s .  The m a g n e t o m e t e r  s u r v e y  

c o v e r e d  a p p r o x i m a t e l y  5680 l i n e  - m e t e r s .  

I 2 . 0  MINERAL CLAIMS 

L o c a t i o n  a n d  c o n f i g u r a t i o n  o f  t h e  Va l  C l a i m s  a r e  shown i n  

F i g u r e  1 .  C la im d e t a i l s  a r e  as  f o l l o w s :  ~ 
I 

C l a i m  Name R e c o r d  No. No. O f  U n i t s  A n n i v e r s a r y  D a t e  

Va l  5 2994 8 Augus t  20  
I 

I 
V a l  6  2995 1 6  Augus t  20  

(7 
The V a l  C l a i m s  a r e  owned by B . R .  Mowry, o f  P r i n c e t o n ,  B.C. 

\/ The c l a i m s  w e r e  s t a k e d  i n  1 9 8 7 .  



3 . 0  PREVIOUS WORK 

J i m  K e l l y  Creek  t a k e s  i t s  name from a n  e a r l y  p r o s p e c t o r ,  

James K e l l y ,  who h e l d  c l a i m s  i n  t h e  a r e a  from 1896 t o  t h e  

t i m e  of  h i s  d e a t h  i n  a b o u t  1923. The 1908  M i n i s t e r  o f  Mines 

R e p o r t  a l s o  l i s t s  t h e  well-known p i o n e e r s  R o b e r t  S t e v e n s o n  

and  Dan Ross as comowners  o f  t h e  K e l l y  Creek p r o p e r t i e s .  

The f i r s t  d e t a i l e d  a c c o u n t  of t h e  a r e a  i s  g i v e n  i n  t h e  1913  

M i n i s t e r  of Mines ~ e ~ o r t '  which p r o v i d e s  d e s c r i p t i o n s  of  John  

B u l l  a n d  Gold Mountain showings .  The f o l l o w i n g  i n f o r m a t i o n  

was t a k e n  from t h e  1913  r e p o r t .  The John  B u l l  p r o s p e c t  was 

e x p l o r e d  by a  2 0 - f o o t  open c u t  and  a n  a d j o i n i n g  2 5 - f o o t  

t u n n e l  which was d r i v e n  a l o n g  a  q u a r t z  v e i n  sys t em m i n e r a l i z e d  

w i t h  p y r i t e  and  c h a l c o p y r i t e .  A sample t a k e n  a c r o s s  8 - i n c h e s  

of v i n e r a l i z e d  q u a r t z  v e i n  a s s a y e d  - 7 0  oz.  p e r  t o n  g o l d  and  

. 50  oz.  p e r  t o n  s i l v e r ,  w h i l e  a  p i c k e d  sample r e t u r n e d  1 . 4 0  ox. 

p e r  t o n  g o l d .  The Gold Mountain p r o s p e c t  was e x p l o r e d  by a  1 2 5  

f o o t  t u n n e l  d r i v e n  a l o n g  a  na r row q u a r t z  v e i n  sys t em m i n e r a l i z e d  

w i t h  p y r i t e ,  c h a l c o p y r i t e ,  g a l e n a ,  a r s e n o p y r i t e  and  minor  

t e t r a h e d r i t e .  A sample  a c r o s s  1 0 - i n c h e s  of  v e i n  r e t u r n e d  .02 

oz.  p e r  t o n  g o l d  and  a t r a c e  of  s i l v e r .  A p i c k e d  sample  y i e l d e d  

.42 oz. p e r  t o n  g o l d  and  20.0 ox. p e r  t o n  s i l v e r .  

No a c c o u n t  o f  t h e  Marks p r o s p e c t  c o u l d  be found .  I t  had been 

e x p l o r e d  by a  t u n n e l  a p p r o x i m a t e l y  9 -me te r s  l o n g  which was 

deve loped  a l o n g  a  q u a r t z  v e i n  sys t em s p a r s e l y  m i n e r a l i z e d  w i t h  

c h a l c o p y r i t e .  A p i c k e d  sample  t a k e n  by t h e  w r i t e r  a s s a y e d  .20  

o z .  p e r  t o n  g o l d  and 1 . 0 6  oz.  p e r  t o n  s i l v e r .  

The n e x t  ma jo r  amount of work done i n  t h e  J i m  K e l l y  Creek a r e a  
3 i s  d e s c r i b e d  i n  t h e  1966  M i n i s t e r  o f  Mines R e p o r t  . During  

t h i s  t i m e ,  t h e  w e s t  p a r t  o f  t h e  a r e a ,  now c o v e r e d  i n  p a r t  by 

t h e  Val c l a i m s ,  was e x p l o r e d  a s  a po rphyry  coppe r  p r o s p e c t  by 

Bethex  E x p l o r a t i o n s  L i m i t e d .  A l a r g e  amount of  b u l l d o z i n g  was 



d o n e ,  f o l l o w e d  by  a n  I.P. s u r v e y  a n d  a  2 8 3 2 - f o o t  diamond d r i l l  

program.  

D u r i n g  1988 a n d  1989  t h e  w r i t e r  c a r r i e d  o u t  a  s e r i e s  o f  EM-16 

g e o p h y s i c a l  s u r v e y s  w i t h i n  t h e  Val c l a i m s .  A l a r g e  s i g n i f i c a n t  

w e s t e r l y  t r e n d i n g  c o n d u c t o r  was o u t l i n e d  a l o n g  t h e  J i m  K e l l y  

Greek v a l l e y  be tween  t h e  S u p e r i o r  a n d  Marks p r o s p e c t s .  D e t a i l s  

of  t h i s  work i s  p r o v i d e d  i n -  g e o p h y s i c a l  a s s e s s m e n t  r e p o r t s  f o r  

1 9 8 8  a n d  1  9894. 
I 

I n  1990  t h e  w r i t e r  mapped t h e  g e o l o g y  o f  t h e  g e n e r a l  a r e a  

encompass ing  t h e  Gold Moun ta in ,  Marks a n d  J o h n  B u l l  a d i t s  on a  

s c a l e  o f  1:5000. A c l o s e  r e l a t i o n s h i p  was e s t a b l i s h e d  be tween  

f a u l t i n g ,  a l t e r a t i o n ,  a c i d  dyke  f o r m a t i o n  a n d  g o l d - q u a r t z  

m i n e r a l i z a t i o n .  T h i s  work w a s  o u t l i n e d  i n  a n  a s s e s s m e n t  r e p o r t  
4 f o r  1990  . 

4.0 OBJECTIVE 

The p u r p o s e  o f  t h e  1991 d e t a i l e d  mapping p r o j e c t  was t o  d e t e r m i n e  
I 

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

s y s t e m s  exposed  i n  t h e  3ohn B u l l  and  Marks p r o s p e c t s  i n  o r d e r  t o  

~ e s t a b l i s h  f u t u r e  t a r g e t s  f o r  t r e n c h i n g  a n d  d r i l l i n g .  
I 
I 

The main o b j e c t i v e  o f  t h e  g round  magne tomete r  s u r v e y  was t o  t e s t  

t h e  m a g n e t i c  s u s c e p t a b i l i t y  o f  t h e  EM-16 a n o m a l i e s  o u t l i n e d  by 

p r e v i o u s  work. 
I 

5 .0  TOPOGRAPHY AND SURFICIAL GEOLOGY 

A s  shown i n  F i g u r e  2 ,  t h e  Val Claim b l o c k  s t r a d d l e s  t h e  v a l l e y  

o f  J i m  K e l l y  Creek .  Maximum e l e v a t i o n  i s  a b o u t  7700 m .  Minimum 

e l e v a t i o n  i s  a b o u t  11 00 m.  W i t h i n  t h e  c l a i m  b l o c k  t h e  c r e e k  

I t r e n d s  w e s t e r l y  t o  t h e  West Fo rk  t h e n  a b r u p t l y  sw ings  t o  t h e  
n o r t h w e s t ;  b o t h  t r e n d s  v e r y  l i k e l y  r e f l e c t  b e d r o c k  s t r u c t u r e .  

, The s o u t h s i d e  o f  t h e  v a l l e y  h a s  been  o v e r s t e e p e n e d ,  and  i s  now 
2 



s u b j e c t  t o  r o c k  f a i l u r e s  and  a v a l a n c h e s .  Bedrock e x p o s u r e s  a r e  

v e r y  p l e n t i f u l  h e r e  and  i n  t h e  c r e e k  canyons below. Along t h e  

n o r t h s i d e  of  t h e  v a l l e y ,  above t h e  r o c k  canyons t o  a b o u t  t h e  

1300 m .  l e v e l ,  t h e  v a l l e y  s l o p e  i s  v e r y  g e n t l e ,  i n  p l a c e s  

p l a t e a u - l i k e ,  due t o  t h i c k  d e p o s i t s  o f  g l a c i a l  m a t e r i a l ,  and 

r o c k  e x p o s u r e s  a r e  v i r t u a l l y  n o n e x i s t a n t .  

A t h i n  l a y e r  of lodgement  till c o v e r s  most of t h e  a r e a  and 

even a p p e a r s  a l o n g  t h e  s t e e p  s o u t h e r n  s l o p e s  of  t h e  v a l l e y .  

Below t h e  1130 m.  e l e v a t i o n ,  t h e  bed of J i m  K e l l y  Creek r e s t s  

on t h e  till. Above t h a t  e l e v a t i o n  i t  a p p e a r s  e n t i r e l y  

e n t r e n c h e d  i n  bedrock .  A t h i c k  d e p o s i t  o f  g l a c i o l a c u s t r i n e  

s a n d ,  s i l t  and  c l a y  o v e r l i e s  t h e  till t o  a b o u t  t h e  1260 m .  

e l e v a t i o n .  Along t h e  e a s t e r n  edge of t h e  p r o p e r t y ,  t h e  b a s e  

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

have  g r e a t l y  h i n d e r e d  t h e  e x p l o r a t i o n  of t h e  Val p r o p e r t y .  

6 .0  RESULTS OF THE GEOLOGICAL SURVEY 

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

T h i s  p r o j e c t  i n v o l v e d  t h e  d e t a i l e d  g e o l o g i c a l  mapping of  t h e  

John B u l l  and Marks a d i t  a r e a s  on a s c a l e  of  1:200. The 

l o c a t i o n  of  t h e  work i s  shown i n  F i g u r e  3. G e o l o g i c a l  r e l a t i o n s  

e s t a b l i s h e d  by t h e  mapping a r e  shown i n  F i g u r e s  4 and 5. F i e l d  

n o t e s  and b i n o c u l a r  microscope  d a t a  a r e  appended.  

A good e l e v a t i o n  c o n t r o l  w a s  r e q u i r e d  f o r  t h i s  work s i n c e  b o t h  

a d i t  a r e a s  l i e  w i t h i n  t h e  c a n y o n - l i k e  topography  o f  t h e  Jim 

K e l l y  c r e e k .  A c c o r d i n g l y ,  t h e  s t a d i a  method was adop ted  u s i n g  

a  Wilde TIA T h e o d o l i t e  and  c o n v e n t i o n a l  s t a d i a  rod .  Key 

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

p l a n ,  t h e n  a  t o p o g r a p h i c  map was c r e a t e d  i n  t h e  f i e l d  and 

a d j u s t e d  a c c o r d i n g  t o  obse rved  f i e l d  c o n d i t i o n s .  Survey  n o t e s  

and  a  c o m p i l a t i o n  of  s u r v e y  d a t a  a r e  p r o v i d e d  i n  t h e  Appendix.  



I t  s h o u l d  be n o t e d  t h a t  t h e  John  B u l l  open c u t  and  a d i t  were 

(3. o r i g i n a l l y  mapped u s i n g  a compass,  c h a i n  and  hand l e v e l  f o r  

c o n t r o l .  Th i s  work was l a t e r  checked by t r a n s i t  and found t o  

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

map. I n  a l l  g e o l o g i c a l  mapping, t h e  t r a n s i t  s u r v e y  s t a t i o n s  

were used  a s  b a s i c  c o n t r o l  p o i n t s  from which g e o l o g i c a l  

f e a t u r e s  were l o c a t e d  by c h a i n  and  compass,  and  p l o t t e d  
. . 

d i r e c t l y  on t o  t h e  t o p o g r a p h i c  map. 

I n  b o t h  a d i t  a r e a s ,  t h e  e l e v a t i o n  of  t h e  s u r v e y  b a s e  s t a t i o n  

was i n t e r p o l a t k d  from a 1 :50 ,000  s c a l e  t o p o g r a p h i c  map. 

E l e v a t i o n s  shown i n  t h e  maps a r e  t h e r e f o r e  a c c u r a t e  i n  a  

r e l a t i v e  s e n s e ,  b u t  o n l y  a n  a p p r o x i m a t i o n  of  a c t u a l  h e i g h t s  

above  s e a l e v e l .  

6.2 GREEN DIORITE 

A h y b r i d  g r e e n s t o n e - d i o r i t e  r o c k  i s  t h e  h o s t  f o r  t h e  John  B u l l  

and Marks zones .  Th i s  r o c k  h a s  been r e f e r r e d  t o  a s  t h e  Green 

D i o r i t e  i n  t h e  1990 mapping p r o j e c t ,  and  i s  c o n s i d e r e d  t o  

u n d e r l i e  most of  t h e  v a l l e y  bot tom w i t h i n  t h e  c l a i m  a r e a .  I n  

o u t c r o p s ,  t h e  Green D i o r i t e  r e s e m b l e s  e i t h e r  an a g m a t i t e  

migmat i t e  o r  a  h y b r i d  i n t r u s i v e  r o c k ,  s u c h  a s  would be formed 

by a  p r o c e s s  of  magmatic s t o p i n g .  That  i s ,  i t  i s  a  two-component 

r o c k  c o n s i s t i n g  of  a d a r k  g r e e n ,  f i n e  g r a i n e d  g r e e n s t o n e  phase  

and  a  g reen  medium g r a i n e d  d i o r i t i c  phase .  The g r e e n s t o n e  

a p p e a r s  t o  be t h e  dominant  p h a s e .  C o n t a c t s  a r e  g e n e r a l l y  s h a r p  

o r  g r a d a t i o n a l  o v e r  s h o r t  w i d t h s ,  u s u a l l y  l e s s  t h a n  5-cm., w i t h  

no  c h i l l i n g  e f f e c t s  a p p a r e n t  i n  t h e  d i o r i t e .  The g r e e n s t o n e  

a p p e a r s  t o  c o n s i s t  main ly  of c h l o r i t i z e d  maf i c  m i n e r a l s  and 

s a u s s a r i t i z e d  p l a g i o c l a s e .  I n  p l a c e s  i t  i s  weakly banded by 

a l t e r n a t i n g  l a m i n a e  of l i g h t  g r e e n  s a u s s a r i t e  and d a r k  g r e e n  

c h l o r i t e .  The d i o r i t e  d i s p l a y s  a  f a i r l y  un i fo rm compos i t ion  

a v e r a g i n g  a b o u t  45% p l a g i o c l a s e  and  a b o u t  40% c h l o r i t i x e d  maf i c  

m i n e r a l s .  A c t i n o l i t e  i s  p r o b a b l y  a l s o  p r e s e n t ,  and q u a r t z  h a s  



been s e e n  i n  some spec imens .  Hemat i t e  i s  a common a c c e s s o r y  

m i n e r a l .  The d i o r i t e  i s  e s s e n t i a l l y  e q u i g r a n u l a r  w i t h  g r a i n  

s i z e s  a b o u t  1 - 5  m m .  

Both p h a s e s  of  t h e  h o s t  r o c k  have  undergone  v a r i o u s  d e g r e e s  of  

c a t a c l a s t i c  d e f o r m a t i o n .  The r e s u l t i n g  r o c k  f a b r i c  i s  g e n e r a l l y  . ' 

s h e a r e d  o r  c rushed  b u t  l a c k s  any  o b v i o u s  d i r e c t i o n a l  component 

e x c e p t  a l o n g  t h e  John B u l l  t y p e  q u a r t z - c a r b o n a t e  v e i n  sys t ems .  

I n  most c a s e s  t h e  open s p a c e s  caused  by t h e  d e f o r m a t i o n  have 

been f i l l e d  by r u s t y  brown w e a t h e r i n g  c a r b o n a t e ,  o f t e n  i n  t h e  

form o f  s tockworks .  

6.3 FELSITE DYKES 

W e s t e r l y  t r e n d i n g  f e l s i t e  dykes  a r e  common t h r o u g h o u t  t h e  l o w e r  

canyons of  J i m  K e l l y  Creek.  I n  b o t h  t h e  John  ~ u l l  and Marks 

zones ,  a  major  dyke l i e s  a l o n g  t h e  major  a x i s  of  b r e c c i a t i o n  

and  c a r b o n a t e  a l t e r a t i o n ,  and  h a s  i n  t u r n  undergone t h e  same 

i I 
d e fo rma t ion  and  a l t e r a t i o n .  T y p i c a l l y ,  t h e  dykes a r e  f i n e  

\\/ g r a i n e d  t o  a p h a n i t i c  and  p a l e  g r e y  i n  c o l o r .  A l t e r e d  v a r i a t i o n s  

a r e  g e n e r a l l y  s o f t ,  cream c o l o r e d  and r e a d i l y  r e c o g n i z e d  i n  o u t -  

c r o p  by a  r u s t y  brown w e a t h e r e d  s u r f a c e .  Most dykes  a p p e a r  

e q u i g r a n u l a r  b u t  some v a r i e t i e s  have  t i n y  p h e n o c r y s t s  of  q u a r t z .  

The dominant  c o n s t i t u e n t  a p p e a r s  t o  be w h i t e  f e l d s p a r  which i n  

a l t e r e d  zones  seems t o  be v a r i o u s l y  changed t o  m i x t u r e s  of i r o n  

c a r b o n a t e ,  s e r i c i t e  and  c l a y .  These r o c k s  do n o t  f i z z  s t r o n g l y  

i n  a c i d ,  and  i t  i s  assumed t h e  c a r b o n a t e  c o n t e n t  i s  much l e s s  

t h a n  t h a t  of  a d j a c e n t  a l t e r e d  d i o r i t i c  h o s t  r o c k s .  The dykes 

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

s e g r e g a t i o n s  o f  q u a r t z - p y r i t e ,  q u a r t z  p y r i t e - c h a l c o p y r i t e  and 

q u a r t z - h e m a t i t e .  The h e m a t i t e  o f t e n  i m p a r t s  a  r e d d i s h  hue t o  

t h e  rock .  

I n  Marks zone ,  t h e  f e l s i t e  dyke l i e s  a l o n g  t h e  bed of  t h e  c r e e k ,  

n e a r  t h e  f o o t w a l l  of a  l a r g e  zone of  d e f o r m a t i o n  and a l t e r a t i o n  



exposed  i n  t h e  s t e e p  s o u t h  w a l l  o f  t h e  canyon.  T h i s  dyke 

s t r i k e s  a t  a b o u t  285' and  d i p s  45' s o u t h e r l y .  I t  i s  a l t e r e d  

t h r o u g h o u t  t o  a s o f t  b u f f  t o  r u s t y  brown w e a t h e r i n g  m a t e r i a l ,  

and  forms  s h a r p  b u t  i r r e g u l a r  c o n t a c t s  w i t h  t h e  d i o r i t i c  h o s t  

rock .  Average t h i c k n e s s  o f  t h e  dyke i s  a b o u t  4 m.  

The John B u l l  dyke l i e s  a l o n g  t h e  s o u t h  w a l l  of t h e  canyon a n d  

a p p e a r s  t o  be i n c o r p o r a t e d  w i t h i n  a  s u b p a r a l l e l  zone of  

b r e c c i a t i o n  a n d  c a r b o n a t e  a l t e r a t i o n  a l s o  exposed  a l o n g  t h e  

canyon s o u t h  w a l l .  T h i s  dyke  shows a l e s s e r  d e g r e e  of  a l t e r -  

a t i o n  e x c e p t  a t  t h e  w e s t e r n  edge  of  t h e  mapping, beyond s t a t i o n  

22 ,  where t h e  r o c k  h a s  been  a l t e r e d  t o  a  s o f t ,  r u s t y  brown 

w e a t h e r i n g  r o c k  i d e n t i c a l  t o  t h a t  of t h e  Marks zone.  The John  

B u l l  dyke i s  a b o u t  2.5 m ,  t h i c k  and  s t r i k e s  a t  a b o u t  295'. Due 

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

of  d i p  i s  u n c e r t a i n .  The dyke a l s o  h a s  s e v e r a l  n o r t h w e s t  

s t r i k i n g  small c o n j u g a t e  dykes .  These a r e  q u i t e  i r r e g u l a r  and  

o f t e n  have  been r e d u c e d  t o  dyke segments  by l a t e r  s h e a r i n g .  The 

l a r g e s t  c o n j u g a t e  dyke l i e s  a b o u t  1 0  m. w e s t  of t h e  John B u l l  

open c u t  and a p p e a r s  t o  f o l l o w  a zone of  q u a r t z  v e i n i n g  and  

c a r b o n a t e  a l t e r a t i o n .  

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

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

6.4 M A J O R  SHEAR ZONES 

G e o l o g i c a l  mapping done i n  1990  h a s  r e v e a l e d  t h e  p r e s e n c e  of  a  

l a r g e  w e s t e r l y  s t r i k i n g  s h e a r  sys t em a l o n g  t h e  l o w e r  J i m  K e l l y  

Creek v a l l e y .  Components of t h i s  sys t em a r e  exposed  i n  b o t h  

t h e  Marks and John  B u l l  z o n e s .  I n  b o t h  c a s e s  t h e  d e f o r m a t i o n  

i s  marked by ex t r eme  b r i t t l e ,  o r  c a t a c l a s t i c ,  d e f o r m a t i o n  

accompanied by s t r o n g  c a r b o n a t e  a l t e r a t i o n .  

I n  t h e  Marks z o n e ,  t h e  major  a x i s  o f  d i s l o c a t i o n  i s  d e f i n e d  by 

i n t e n s e  s h a t t e r i n g  of  t h e  h o s t  r o c k  and  s u b s e q u e n t  deve lopment  

o f  s t r o n g  c a r b o n a t e  s t o c k w o r k s .  The g e n e r a l  a x i s  o f  t h i s  

d e f o r m a t i o n  s t r i k e s ' a b o u t  295' and  d i p s  30-50' s o u t h e r l y .  The 



w i d t h  of  t h e  s t r u c t u r e  h a s  n o t  been d e t e r m i n e d  b u t  i t  a p p e a r s  

t o  a t  l e a s t  exceed  5 m .  B o r d e r i n g  t h i s  s t r u c t u r e  a r e  zones of 

l e s s e r  d e f o r m a t i o n  i n  which t h e  h o s t  r o c k  s t i l l  h a s  an obv ious  

c r u s h e d  f a b r i c  b u t  shows weaker  s tockwork  development .  The 

f o o t w a l a  of t h e  s t r u c t u r e  i s  c l e a r l y  exposed  a l o n g  t h e  n o r t h  r i m  

of t h e  s t r e a m  c u t  a s  a compe ten t ,  r e l a t i v e l y  u n f r a c t u r e d  and  

u n a l t e r e d  r o c k .  

I n  t h e  John B u l l  zone a  s t r o n g  zone  of  b r e c c i a t i o n  d e f i n e s  t h e  

c e n t r a l  a x i s  of d i s l o c a t i o n  which s t r i k e s  a t  a b o u t  300-310' 

and  d i p s  40-70' s o u t h e r l y .  The b r e c c i a  t y p i c a l l y  o c c u r s  a s  

s u b a n g u l a r  d i o r i t i c  f r a g m e n t s ,  a b o u t  1 - 3  cm. i n  d i a m e t e r  which 

a r e  c o n t a i n e d  i n  a  s o f t ,  d a r k  g r e e n  m a t r i x  c o n s i s t i n g  of  

g r a n u l a t e d  r o c k ,  c l a y  gouge and  c a r b o n a t e .  The b r e c c i a  sys t em 

i s  a b o u t  4.5 m .  wide and  b o r d e r e d  on b o t h  s i d e s  by z o n e s  of  
I 

i 
i n t e n s e  c r u s h i n g  and  c a r b o n a t e  s tockwork  development  s i m i l a r  t o  

t h a t  o f  t h e  Marks zone.  I n  a f o o t w a l l  d i r e c t i o n ,  t h e  i n t e n s e  

s tockwork  zone o n l y  e x t e n d s  a b o u t  1 - 5  m.  a n d ,  l i k e  t h e  Marks 
/ 

1 I zone ,  t h e  n o r t h  r i m  o f  t h e  c r e e k  i s  g e n e r a l l y  u n d e r l a i n  by more , .-1' 

I competent  and  l e s s  a l t e r e d  r o c k s .  The hang ing  w a l l  o f  t h e  

b r e c c i a  zone i s  c l e a r l y  exposed  a l o n g  t h e  s o u t h  w a l l  o f  t h e  

canyon b u t  t h e  e x t e n t  of t h e  a d j a c e n t  i n t e n s e  s tockwork  

I development  h a s  n o t  been  d e t e r m i n e d .  I t  does  however ,  a p p e a r  
I 

t o  e x t e n d  o v e r  a n  a p p a r e n t  w i d t h  of  a t  l e a s t  1 0  m.  
I 

I ~ 6.5 Q U A R T Z  CARBONATE V E I N  SYSTEMS 

The b e s t  g o l d  v a l u e s  o b t a i n e d  t o  d a t e  have  been from q u a r t z -  

c a r b o n a t e  v e i n  sys t ems  which a r e  a s s o c i a t e d  wide  zones  of  

s c h i s t o s e  w a l l  r o c k .  The q u a r t z  i n  a l l  c a s e s  i s  mi lky  w h i t e  

and  o c c u r s  n o t  o n l y  a s  major  v e i n  s t r u c t u r e s  b u t  a l s o  a s  f i n e  

l aminae  i n  t h e  s c h i s t o s e  w a l l  r o c k .  Carbonate  o c c u r s  w i t h i n  

t h e  q u a r t z  a s  i r r e g u l a r  s e g r e g a t i o n s  o r  a s  d i s c o n t i n u o u s  

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

contemporaneous w i t h  q u a r t z .  The c a r b o n a t e  g e n e r a l l y  w e a t h e r s  . , \ 
t o  a  p a l e  b u f f  c o l o r  e x c e p t  a l o n g  v e i n  c o n t a c t s  where o range -  

\ /  
brown c o l o r s  p r e v a i l .  Dark g r e y  c h l o r i t e  L s  a  common 

c o n s t i t u e n t  of  t h e  v e i n  m a t e r i a l ,  e i t h e r  a s  r i b b o n s  w i t h i n  t h e  



v e i n s ,  o r  a s  t h i n  l aminae  a l o n g  v e i n  c o n t a c t s .  The s c h i s t o s e  

w a l l  r o c k  a p p e a r s  t o  c o n s i s t  ma in ly  of  c r u s h e d  and f o l i a t e d  

d i o r i t e  o r  g r e e n s t o n e  which h a s  been v a r i o u s l y  a l t e r e d  t o  

c h l o r i t e ,  s e r i c i t e  and  i r o n  c a r b o n a t e .  Major q u a r t z - c a r b o n a t e  

v e i n  sys t ems  o c c u r  a t  b o t h  t h e  John B u l l  and  Marks zones ,  and  

had  been t h e  f o c u s  of  e a r l i e r  e x p l o r a t i o n  work. 

. 
The John B u l l  v e i n  sys t em h a s  been exposed  by an 7 .5  m .  l o n g  

open c u t  and  a n  a d j o i n i n g  7.0 m.  l o n g  a d i t .  A s  shown i n  

F i g u r e  4 t h e  sys t em c o n s i s t s  o f  t h r e e  major  s u b p a r a l l e l  v e i n s  

c o n f i n e d  t o  a  zone of s c h i s t o s e  w a l l  r o c k  which i s  up t o  '10 m .  

wide.  The most e a s t e r l y  of  t h e  t h r e e  v e i n s  i s  exposed o n l y  

a l o n g  a  p o r t i o n  of t h e  t r e n c h  n e a r  t h e  a d i t  e n t r a n c e .  I t  i s  

up t o  . 42  m. t h i c k ,  s t r i k e s  a t  05' and  d i p s  w e s t e r l y  a t  35'. 
The c e n t r a l  v e i n  e x t e n d s  t h e  f u l l  l e n g t h  of  t h e  open c u t  b u t  

i s  n o t  exposed  w i t h i n  t h e  a d i t .  I t  h a s  a  s t r i k e  of  a b o u t  5-10', 

1 d i p s  w e s t e r l y  a t  45' and  a t t a i n s  a maximum t h i c k n e s s  of  .4 m.  

'I Both t h e  c e n t r a l  and  e a s t e r n  v e i n s  c o n t a i n  mass ive  s e g r e g a t i o n s  

-. o f  p y r i t e  and  show a  w e l l  deve loped  r i b b o n  s t r u c t u r e  i m p a r t e d  

by l aminae  of  d a r k  g r e y  c h l o r i t e  and  by s e p t a  of  a l t e r e d  w a l l  

r o c k .  The w a l l  r o c k  s e p t a  c o n s i s t s  of  d a r k  g r e y  c h l o r i t e ,  a  

pea  g reen  t a l c o s e  m a t e r i a l ,  brown w e a t h e r i n g  c a r b o n a t e  and  

minor a p p l e  g r e e n  m a r i p o s i t e ,  p l u s  v a r y i n g  amounts o f  d i s s e m i n a t e d  

p y r i t e .  T h i s  t y p e  of a l t e r a t i o n  i s  r e a d i l y  i d e n t i f i e d  i n  t h e  

f i e l d  and i s  u s e d  t o  i d e n t i f y  c e r t a i n  v e i n  sys t ems  a s  t h e  John  

B u l l - t y p e .  Rod- l ike  s t r i a t i o n s  and  c r e n u l a t i o n s  a l o n g  t h e  v e i n  

c o n t a c t s  s u g g e s t  some component o f  t h e  sys t em p l u n g e s  40' t o  t h e  

n o r t h w e s t .  The t h i r d ,  o r  m o s t w e s t e r l y  v e i n  e x t e n d s  t h e  f u l l  

l e n g t h  of b o t h  t h e  open c u t  and  a d i t .  I t  h a s  t h e  same g e n e r a l  

s t r i k e  a s  t h e  c e n t r a l  v e i n  b u t  d i p s  a t  a b o u t  50' t o  t h e  w e s t .  

I t  i s  n a r r o w e r  t h a n  t h e  o t h e r  two v e i n s  and  c o n t a i n s  o n l y  minor 

d i s s e m i n a t e d  p y r i t e .  Near t h e  a d i t  e n t r a n c e  i t  b r e a k s  i n t o  

numerous s m a l l  s u b p a r a l l e l  b r a n c h e s  which c o n t i n u e  on t o  t h e  

end of  t h e  a d i t .  None of  t h e s e  v e i n s  a p p e a r  s t r o n g l y  m i n e r a l i z e d ,  

and  i t  i s  n o t  c e r t a i n  why t h e  a d i t  was d r i v e n  a l o n g  h e r e  r a t h e r  



t h a n  a l o n g  t h e  c e n t r a l  v e i n .  A S  shown i n  F i g u r e  4 ,  t h e  John 

B u l l  v e i n  sys t em l i e s  a l o n g  t h e  e a s t e r n  o r  f o o t w a l l  s i d e  of 

t h e  a s s o c i a t e d  zone of  s c h i s t o s e  and  a l t e r e d  h o s t  r o c k s .  A 

minor q u a r t z  v e i n  sys t em a l s o  l i e s  a l o n g  t h e  w e s t  s i d e  of  t h i s  

zone. The l a r g e s t  v e i n  o f  t h e  sys tem i s  a b o u t  .07 m.  t h i c k ,  

s t r i k e s  a b o u t  335' and  d i p s  w e s t e r l y  a t  50'. I t  h a s  t h e  same 

mine ra logy  a s  t h e i J o h n  B u l l  v e i n s  e x c e p t  t h a t  i t  i s  o n l y  

s p a r s e l y  m i n e r a l i z e d  w i t h  d i s s e m i n a t e d  p y r i t e .  L i n e a t i o n s  and 

c r e n u l a t i o n s  a l o n g  t h e  v e i n  w a l l s  show a p l u n g e  o f  30' a t  
0 

a p p r o x i m a t e l y  310 . The s c h i s t o s e  a l t e r a t i o n  zone h o s t i n g  t h e s e  

v e i n  sys t ems  i s  n o t  s t r o n g l y  f o l i a t e d .  The s t r o n g e s t  f o l i a t i o n  

p l a n e s  seem t o  s t r i k e  a b o u t  350' and  d i p  w e s t e r l y  a t  60'. 

Specimens o f  t h e  zone  examined by b i n o c u l a r  microscope  showed a 

s t r o n g l y  c r u s h e d ,  weakly f o l i a t e d  t e x t u r e  c o n s i s t i n g  of c l a y  

a l t e r e d  f e l d s p a r ,  d a r k  g r e e n  c h l o r i t e ,  minor s e r i c i t e  and  

randomly d i s p e r s e d  nodes  and  l a m i n a e  of  r u s t y  w e a t h e r i n g  

c a r b o n a t e .  

A minor  q u a r t z - c a r b o n a t e  v e i n  sys t em o c c u r s  a b o u t  1 0  m.  wes t  o f  

t h e  John  B u l l  open c u t .  I t  c o n s i s t s  of  s i m i l a r  s h e a r e d  and 

a l t e r e d  r o c k  b u t  t h e  v e i n  s t r u c t u r e  i s  l i m i t e d  t o  numerous sub -  

p a r a l l e l  v e i n l e t s  w i t h  minor d i s s e m i n a t e d  p y r i t e  and h e m a t i t e .  

A s  ment ioned i n  t h e  p r e v i o u s  s e c t i o n ,  t h i s  zone a l s o  h o s t s  s m a l l  

f e l s i t e  dykes  and  dyke segments .  I t  a p p e a r s  t o  have a  d i s t i n c t  

t o p o g r a p h i c  e x p r e s s i o n  a s  shown by t h e  s m a l l  a b r u p t  r e - e n t r a n t  

e a s t  o f  s u r v e y  s t a t i o n  19B. 

I n  t h e  Marks zone ,  a n  a d i t  was d r i v e n  a l o n g  a  sys t em of  q u a r t z  

l e n s e s  f o r  a d i s t a n c e  of  a b o u t  9 m .  Some n o r t h  t r e n d i n g  z c n e s  

of  f o l i a t i o n  were n o t e d  b u t  i t  i s  n o t  c l e a r  whe the r  o r  n o t  t h i s  

was a s s o c i a t e d  w i t h  t h e  q u a r t z  d e p o s i t i o n .  The q u a r t z  i s  milky 

w h i t e  and weakly  r i b b o n e d  by d a r k  c h l o r i t i c  m a t e r i a l .  I n  p l a c e s ,  

i t  a l s o  c a r r i e s  c o a r s e  c h a l c o p y r i t e .  The l o n g  a x e s  of t h e  q u a r t z  

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

form a  d i s c o n t i n o u s  c u r v e d ,  o r  a n t i f o r m  s t r u c t u r e  a l o n g  t h e  r o o f  



of t h e  a d i t  w i t h  t h e  w e s t e r l y  l i m b  e x t e n d i n g  t o  t h e  a d i t  

f l o o r  a t  a  d i p  of a b o u t  45' w e s t .  A t  t h e  a d i t  e n t r a n c e  a  

Jchn  B u l l - t y p e  s h e a r  zone i s  p r o m i n e n t l y  exposed  which 

s t r i k e s  a t  a b o u t  270' and  d i p s  n o r t h e r l y  a t  40'. I t  i s  

r e a d i l y  i d e n t i f i e d  by f o l i a t i o n  p l a n e s  c o n s i s t i n g  of  d a r k  

g r e e n  and  g r e y  c h l o r i t e ,  a pea b reen  t a l c o s e  m i n e r a l  and 

r u s t y  w e a t h e r i n g  c a r b o n a t e .  Q u a r t z  o c c u r s  t h r o u g h o u t  t h e  

sys t em a s  nodes  and l e n s e s  a l i g n e d  a l o n g  t h e  f o l i a t i o n  p l a n e s .  

The q u a r t z  i s  s i m i l a r  t o  t h a t  o f  t h e  a d i t  b u t  i s  commonly 
I 

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

was a l s o  s e e n  i n  some spec imens .  The l a r g e s t  l e n s e  e n c o u n t e r e d  

was .30 m .  t h i c k  b u t  most a r e  much s m a l l e r .  The geo logy  h e r e  

i s  q u i t e  complex s i n c e  t h e  n o r t h  d i p p i n g  John  B u l l - t y p e  sys t em 

l i e s  a l o n g  t h e  major  a x i s  o f  t h e  s o u t h  d i p p i n g  c a r b o n a t e  

a l t e r e d  s h e a r  zone d e s c r i b e d  i n  t h e  p r e v i o u s  s e c t i o n .  The 

e v i d e n c e  t o  d a t e  s u g g e s t s  f u r t h e r  t h a t  t h e  John  B u l l - t y p e  

sys t em h a s  been d i s l o c a t e d  by l a t e r  s h e a r i n g  a l o n g  t h e  s o u t h  

d i p p i n g  s h e a r  zone and  now c o n s i s t s  of r u p t u r e d  segments  

d i s p e r s e d  a l o n g  t h e  s o u t h  w a l l  o f  t h e  canyon.  La rge  q u a r t z  

l e n s e s ,  m i n e r a l i z e d  by minor  c h a l c o p y r i t e  and  h e m a t i t e ,  a r e  

exposed  on t h e  canyon w a l l  a t  t h e  e a s t e r n  edge of t h e  mapped 

a r e a  and  may a l s o  be p a r t  o f  t h e  n o r t h - d i p p i n g  sys tem.  O the r  

v e i n  sys t ems  have  been mapped a l o n g  t h e  n o r t h  w a l l  o f  t h e  

c r e e k .  These a r e  o n l y  minor s y s t e m s  and  a r e  n e i t h e r  e x t e n s i v e  

n o r  w e l l  m i n e r a l i z e d .  

6.6 INTERPRETATION 

The dominant  s t r u c t u r e  i n  b o t h  t h e  J c h n  B u l l  and  Marks zones  

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

f e l s i t e  dyke i n t r u s i o n  and  c a r b o n a t e  a l t e r a t i o n .  These e v e n t s  

were p r o b a b l y  r e l a t e d  t o  t h e  same t e c t o n i c  e v e n t  d u r i n g  which 

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

and  dyke i n t r u s i o n .  The r e l a t i o n s h i p  between t h i s  e p i s o d e  and  

t h e  f o r m a t i o n  o f  t h e  q u a r t z  c a r b o n a t e  v e i n  s y s t e m s  h a s  n o t  been 



e s t a b l i s h e d .  The two e v e n t s  c o u l d  have  been contemporaneous 

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

n o r  a l t e r a t i o n  p a t t e r n ,  n o r  i s  t h e r e  any  s i g n i f i c a n t  

d i f f e r e n c e  i n  m i n e r a l i z a t i o n .  

T h i s  s t u d y  p r o v i d e s  a  framework from which  t o  compare known 

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

q u a r t z  v e i n  sys t ems  which  a r e  a s s o c i a t e d  w i t h  s t r o n g  s u l f i d e  

m i n e r a l i z a t i o n ,  and  a r e  e n c l o s e d  i n  b r o a d  zones  of  f o l i a t e d  

a l t e r e d  r o c k .  The a s s e m b l a g e  of q u a r t z  v e i n s ,  m i n e r a l i z a t i o n  

a n d  a l t e r e d  r o c k  h a s  been r e f e r r e d  t o  i n  t h i s  r e p o r t ,  and  t h e  

p r e c e d i n g  r e p o r t ,  as  a John  B u l l - t y p e  sys tem.  I t  i s  b e s t  

d i s p l a y e d  i n  t h e  v i c i n i t y  of  t h e  John  B u l l  a d i t .  Here ,  t h e  

t o t a l  sys t em i s  a b o u t  1 0  m .  w ide ,  s t r i k e s  a t  350' and  d i p s  a t  

50' w e s t e r l y .  The q u a r t z  v e i n s  c o n t a i n e d  w i t h i n  t h e  sys t em 

a r e  i n t e r p r e t e d  t o  be d i l a t i o n  s t r u c t u r e s  and  may o r  may n o t  

r e f l e c t  t h e  t r u e  a t t i t u d e  of  t h e  sys t em.  That  i s ,  i n d i v i d u a l  

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

p o s s i b l y  w i t h  p i n c h  a n d  s w e l l  c h a r a c t e r i s t i c s ,  o r  l e n s e - l i k e  

w i t h  t h e  l o n g  a x e s  p l u n g i n g  t o  t h e  n o r t h w e s t .  I n  o t h e r  words ,  

t h e  e x p l o r a t i o n  t a r g e t  f o r  t h i s  t y p e  of  sys tem i s  t h e  t o t a l  

sys t em and n o t  any  s p e c i f i c  v e i n  w i t h i n  i t .  

The John  B u l l - t y p e  s y s t e m  exposed  i n  t h e  Marks zone c o u l d  n o t  

be c o m p l e t e l y  d e l i n e a t e d .  The o n l y  e x p o s u r e  of  t h e  sys tem i s  

a  b r o a d s i d e  view o f  t h e  f o o t w a l l  which i n d i c a t e s  a s t r i k e  of  

a b o u t  270' and  a  d i p  of  a b o u t  40' n o r t h .  The t h i c k n e s s  

r ema ins  unknown. T h e l a r g e  q u a r t z  l e n s e s  exposed i n  t h e  a d i t  

and a l o n g  t h e  canyon w a l l  t o  t h e  e a s t  a r e  i n t e r p r e t e d  t o  be 

d i l a t i o n  s t r u c t u r e s  l y i n g  a t  a  l a r g e  a n g l e  t o  t h e  a x i s  o f  t h e  

sys tem.  Q u a r t z  s t r u c t u r e s  l y i n g  c o n c o r d a n t  t o  t h e  sys tem a r e  

c o n f i n e d  t o  nodes  and s m a l l  l e n s e s .  There  i s ,  however,  a  

d i s t i n c t  p o s s i b i l i t y  o f  l a r g e  c o n c o r d a n t  q u a r t z  v e i n s  o c c u r i n g  

w i t h i n  t h e  h a n g i n g  w a l l  a n d  c e n t r a l  p o r t i o n s  of  t h e  sys t em,  

which would n o t  be r e v e a l e d  by t h e  p r e s e n t  exposu re .  T h i s ,  of 



c o u r s e ,  i s  a n  i n t r i g u i n g  p o s s i b i l i t y  s i n c e  a l l  t h e  q u a r t z -  

s u l f i d e  m a t e r i a l  a s s a y e d  t o  d a t e  from t h i s  sys tem h a s  been 

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

7 .0  GROUND MAGNETOMETER SURVEY 

7.1 INSTRUMENTATION 
1 

A Geometr ies  P r o t o n  Magnetometer ,  Model ~ 8 1 6 ,  was used  i n  

t h i s  s u r v e y .  The i n s t r u m e n t  p r o v i d e s  a n  a b s o l u t e  1 . 0  gamma 

measurement of t h e  e a r t h ' s  t o t a l  f i e l d  i n t e n s i t y  and  d o e s  

n o t  r e q u i r e  l e v e l i n g ,  c a l i b r a t i o n  o r  t e m p e r a t u r e  compensa t ion .  

Each measurement i s  d i s p l a y e d  on a 5 - d i g i t  i l l u m i n a t e d  r e a d o u t  

d i r e c t l y  i n  gammas. A backpack s e n s o r  was used  i n  t h i s  s u r v e y .  

1 7.2 FIELD PROCEDURES 

The magnetometer s u r v e y  was conduc ted  by John Chapman, P .  Eng. ,  

and  Bar ry  Mowry d u r i n g  August 1 5  and  August 16 .  The major  p a r t  

of t h e  s u r v e y  was done o v e r  t h e  fo rmer  EM-16 g r i d  and i n v o l v e d  

r e a d i n g s  b e i n g  t a k e n  a t  25 m .  i n t e r v a l s  a l o n g  n o r t h  t r e n d i n g  

l i n e s  spaced  1 0 0  m .  a p a r t .  F o r  d a t a  p r o c e s s i n g  p u r p o s e s ,  500 m .  

was added t o  t h e  n o r t h i n g s  and  2500 m .  added  t o  t h e  e a s t i n g s  o f  

t h e  o l d  g r i d .  A r o a d  which c u t s  a c r o s s  t h e  g r i d  h a s  been  used  

a s  a  magne t i c  b a s e l i n e :  t h a t  i s ,  a t  t h e  b e g i n n i n g  of  s u r v e y ,  

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

t h e  magnitude of  d i u r n a l  changes .  Another  p a r t  o f  t h e  s u r v e y  

i n v o l v e d  t a k i n g  r e a d i n g s  a t  25 m.  i n t e r v a l s  a l o n g  a  b u l l d o z e d  

t r a i l  i n  t h e  v i c i n i t y  of t h e  Marks and  John B u l l  p r o s p e c t s .  

Th i s  was main ly  a  q u i c k  r e c o n n a i s s a n c e  s u r v e y  t o  d e t e r m i n e  i f  

any  l a r g e  magne t i c  g r a d i e n t s  e x i s t e d  w i t h i n  t h e  g e n e r a l  a r e a .  



7 .3  RESULTS A N D  INTERPRETATION 

The l o c a t i o n  o f  magne t i c  r e a d i n g s  o b t a i n e d  i n  t h i s  s u r v e y  

a r e  p r o v i d e d  i n  F i g u r e  3. A t a b l e  o f  magne t i c  r e a d i n g s  w i t h  

g r i d  c o - o r d i n a t e s ,  r e a d i n g ' t i m e s  and  c l o s u r e  r e a d i n g s  i s  
I 

p r o v i d e d  i n  t h e  Appendix. 

The main o b j e c t i v e  of t h i s  s u r v e y  was t o  d e t e r m i n e  t h e  

magne t i c  p r o p e r t i e s  o f  EM-16 a n o m a l i e s  o u t l i n e d  by p r e v i o u s  

work. I n  t h i s  r e g a r d ,  t h e  r e s u l t s  were d i s a p p o i n t i n g .  None 

of  t h e  a n o m a l i e s  showed any  magne t i c  e x p r e s s i o n ,  and  i n  

g e n e r a l  t h e  r e s u l t s  t h r o u g h o u t  t h e  a r e a  were  m a g n e t i c a l l y  

f l a t .  

I t  s h o u l d  be n o t e d  t h a t  some p r e c i s i o n  w a s  l o s t  i n  t h i s  

s u r v e y  s i n c e  b o t h  t h e  1 5 t h  and 1 6 t h  of  August were days  of  

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

I / -  
comple t ion  of  t h e  August 1 6 t h  t r a v e r s e  a l s o  caused  some 

i n s t r u m e n t  problems and  p r e v e n t e d  a n  i m p o r t a n t  c l o s u r e  from 

b e i n g  a c h i e v e d .  For  t h e s e  r e a s o n s  no e f f o r t  h a s  been made 

t o  c o r r e c t  t h e  s u r v e y  by c l o s u r e  a d j u s t m e n t .  S i n c e  o n l y  

obv ious  magne t i c  a n o m a l i e s  were b e i n g  s o u g h t ,  t h i s  l a c k  of  
1 p r e c i s i o n  i s  q u i t e  i n s i g n i f i c a n t .  

I 
I 

I 



8 . 0  STATEMENT OF EXPENDITURES 

8.1 GEOLOGICAL SURVEY 

- 'Ork G .  ~ y s o u t h  ( g e o l o g i c a l  mapping) 
J u l y  1 6  . . . . 1 0  h o u r s  
Augus t  1 5  . . . 1 0  I t  

Augus t  1 6  . . . 10  " 
A u g u s t . 1 7  . . . I 0  " 
Augus t  1 8  . . . 1 0  

T o t a l  50 h o u r s  @ $ 2 8 / h r  $1400.00 

G. Kurz ( c h a i n ,  compass ,  l e v e l  work)  
J u l y  1 6  . . . . 1 0  h o u r s  

T o t a l  1 0  h o u r s  @ $1 5 / h r  $ 150 .00  

B.T. Mowry ( s u r v e y i n g ,  map making) 
Augus t  1 5  . . . 1 0  h o u r s  
Augus t  1 6  . . 1 0  h o u r s  
Augus t  1 7  . . . 1 0  h o u r s  
Augus t  1 8  . . . 1 0  h o u r s  

T o t a l  40 h o u r s  @ $ 1 8 / h r  $ 720  

2. R e p o r t  W r i t i n g  
G. Bysou th  
3 0  h o u r s  @ $ 2 8 / h r  

3. V e h i c l e  
1989  4x4 ,  5 d a y s  @ $20.00 

4 Camp C o s t s  
5  d a y s  @ $35/day  $ 175 .00  

5. B i n o c u l a r  Mic roscope  Work 
G.  Bysou th  
8  h o u r s  @ $ 2 8 / h r  ' $ 224.00 

6. Equipment  a n d  S u p p l i e s  $ 41 - 0 0  

T o t a l  C o s t  $3650.00 



2.  Data  Compi l a t i on  
John  Chapman 
1 1 2  day  @ $300/day 

8 . 2  MAGNETOMETER SURVEY 

1. F i e l d  Work 
John Chapman P. Eng. 
August  1 5  and  1 6  @ $300/day 

B.R. Mowry 
Augus t  1 5  . . . 1 0  h o u r s  
August  1 6  . . . 1 0  h o u r s  

20 h o u r s  @ $12 /h r  $ 240.00 

3. Camp C o s t s  
2 d a y s  @ $35/day 

4. T r a v e l  C o s t s  
John Chapman 
~ u g u s t  1 4 ,  August  1 7  $ 140 .00  

T o t a l  $1 200.00 
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1 0 . 0  CONCLUSIONS 

A program of t r e n c h i n g  and sampl ing  o f  t h e  major John B u l l -  

t y p e  sys tems shou ld  be implemented. Emphasis should  be 

p l a c e d  on t h e  t o t a l  system r a t h e r  t h a n  any  s p e c i f i c  v e i n .  

N e i t h e r  t h e  EM-16 a n o m a l i e s  n o r  any o t h e r  zone h a s  shown a  

r e c o g n i z a b l e  magnet ic  e x p r e s s i o n .  F u r t h e r  magnet ic  s u r v e y i n g  

i s  p robab ly  n o t  f e a s i b l e .  

G e o l o g i s t  



APPENDIX A 

STATEMENT OF QUALIFICATIONS 

I ,  Gar ry  D. Bysouth,  o f  Wi l l i ams  Lake ,  B r i t i s h  Columbia,  do 

c e r t i f y  t h a t :  

I .  I am a  g e o l o g i s t .  

2. I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  
Columbia,  w i t h  a B.Sc. d e g r e e  i n  Geology i n  
1 966. 

3 .  From 1966 t o  t h e  p r e s e n t  I have  been engaged i n  
mining  and  e x p l o r a t i o n  geo logy  i n  B r i t i s h  
Columbia. 

4 .  I p e r s o n a l l y  d i d  t h e  g e o l o g i c a l  f i e l d  work 
c o n t a i n e d  i n  t h i s  r e p o r t  and  i n t e r p r e t e d  t h e  
r e s u l t s .  
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APPENDIX B 

STATEMENT OF QUALIFICATIONS 

I ,  B r i a n  T.  Mowry, of  Nanaimo, B . C . ,  do c e r t i f y  t h a t :  

1 .  I am a  C i v i l  E n g i n e e r i n g  T e c h n o l o g i s t .  

2 .  I am a  g r a d u a t e  o f  t h e  B.C .  I n s t i t u t e  of Technology 
i n  1989 w i t h  a  d e g r e e  i n  C i v i l  E n g i n e e r i n g  
Technology,  and  from 1989 t o  t h e  p r e s e n t  I have  
been engaged i n  t h e  p r a c t i c e  of  c i v i l  e n g i n e e r i n g .  

3. I p e r s o n a l l y  d i d  a l l  t h e  t o p o g r a p h i c  s u r v e y i n g  
c o n t a i n e d  i n  t h i s  r e p o r t  u s i n g  a Wilde TI4 T h e o d o l i t e .  

i 
$,icu+ 

I 
B r i a n  T.  Mowry 

,-. 
i / 



APPENDIX C 
/' -\ 

-, STATEMENT OF QUALIFICATIONS 

I ,  John  A. Chapman o f  S u r r e y ,  B . C .  d o  c e r t i f y  t h a t :  

1 .  I am a  Mining E n g i n e e r .  

2. I am a g r a d u a t e  o f - t h e  B . C .  I n s t i t u t e  of Technology 
i n  Mining Technology i n  1967.  

3 I am a g r a d u a t e  o f  t h e  Co lo rado  S c h o o l  of  Mines 
w i t h  a  d e g r e e  i n  Mining E n g i n e e r i n g  i n  1979.  

4 .  I am a  P r o f e s s i o n a l  E n g i n e e r  r e g i s t e r e d  i n  t h e  
P r o v i n c e  of  B.C.  s i n c e  1973.  

5. I have  p r a c t i s e d  my p r o f e s s i o n  c o n t i n u o u s l y  s i n c e  
1973  i n  Canada, U n i t e d  S t a t e s ,  and  P h i l i p p i n e s .  

6. I p e r s o n a l l y  conduc ted  t h e  magnetometer  s u r v e y  
c o n t a i n e d  i n  t h i s  r e p o r t  and i n t e r p r e t e d  t h e  
r e s u l t s .  
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JIH KELLY CREEK PROJECT 
SIHILKAHEEI HIliINC DIVISION, BRITISK COLUHBIA ii TOTAL FIELD HAGXETIC SURVEY, AUGUST 1991 
IXSTRUHEWT: GEOHETRICS PORTABLE PROTON HAGXETOHETER, HODEL C816 
OPERATORS: JOAN CAAPHAW, P. ENG. ; BARRY HOHRY 

DATE 
AUC./91 
-- 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

,-\ 15 
\ 15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
1s 
15 
15 
15 

TIHE TF.HAC. 
!OUR HINUTE GAHHAS 

NORTKINC 
GRID ADJUSTED 

-- -- 
2 5 525 
0 500 

-15 485 
-35 465 
-25 475 
- 10 490 

0 500 
-65 435 

-240 260 
-320 180 

2 5 525 
0 500 

-25 475 
-50 450 
-75 425 

-100 400 
-125 375 
-150 350 
-175 325 
-175 325 
-150 350 
-125 375 
-100 400 
-75 425 
-50 450 
-25 475 

0 500 
-25 475 
-50 450 
-75 425 

-100 400 
-125 375 
-150 350 
-175 325 
-150 350 
-125 315 
-100 400 
-75 425 
-50 450 
-35 465 
-25 475 
-50 450 
-75 425 

-100 400 
-125 375 
-150 350 

EASTIHG 
GRID ADJUSTED COHHENTS 
- -- - 

-750 1750 Road Traverse/Control-line 
-650 1850 
-550 1950 
-450 2050 
-350 2150 
-250 2250 
-150 2350 
-15 2425 

0 2500 
100 2600 

-150 1750 Road Cline Closure 
-750 1750 
-750 1750 
-750 1750 
-750 1750 
-750 1750 
-750 1150 
-750 1750 
-750 1750 
-650 1850 
-650 1850 
-650 1850 
-650 1850 
-650 1850 
-650 1850 
-650 1850 
-650 1850 Road (closure) 
-550 1950 
-550 1950 
-550 1950 
-550 1950 
-550 1950 
-550 1950 
-550 1950 
-450 2050 
-450 2050 
-450 2050 
-450 2050 
-450 2050 
-450 2050 Road (closure) 
-350 2150 
-350 2150 
-350 2150 
-350 2150 
-350 2150 
-350 2150 









16 4 20 57300 50 550 -1180 1320 
1 6  4 22 57300 50 550 -1160 1340 
16 4 23 51250 50 550 -1140 1360 
1 6  4 27 57200 55 555 -1110 1390 Very heavy rain, wet instrument, no closure 

NOTE 1: August 15th and 16th were geoaagnetically active days and heavy 
rainfall on the 16th caused an instrument malfunction. Hence no adjustment 
has been made on the magnetic readings. 7he survey detected no definite 
anomalies. As the survey area appears to be relatively "flatn magnetically 
any future magnetics survey should be accomplished with the aid of a base 
station nagnetometer - and surreys only done on geomagnetically quiet days. 

IOTE 2: In order to plot the above values 500 meters has been added to the 
northings and 2500 meters has been added to the eastings. 
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