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su.MMABY i i i  

The M a r b l e  1 - 5  c l a i m s ,  l o c a t e d  i n  t h e  Vancouver  M i n i n g  
D i v i s i o n ,  i n c l u d e s  4 4  a d j o i n i n g  u n i t s  s t a k e d  and  r e c o r d e d  i n  
A p r i l ,  1 9 8 7 .  The p r o p e r t y  i t s e l f  is 1 1 5  k i l o m e t e r s  n o r t h  o f  
V a n c o u v e r  v i a  h ighway  # 9 9  and  c o n s i s t s  o f  n u m e r o u s  s e c o n d a r y  
r o a d s  t h r o u g h o u t  i ts b o u n d a r i e s .  

The  c l a i m s  a r e  p a r t  o f  t h e  C o a s t  P l u t o n i c  Complex and a r e  
u n d e r l a i n  b y  a  p a c k a g e  o f  Lower C r e t a c e o u s  v o l c a n i c  and  
v o l c a n o c l a s t i c  r o o f  p e n d a n t  r o c k .  S u r r o u n d i n g  t h e  v o l c a n i c s  a r e  
a s e r i e s  o f  C r e t a c e o u s  and  T e r t i a r y  d i o r i t e  and  q u a r t z  d i o r i t e  
i n t r u s i v e s .  Age d a t i n g  h a s  s u g g e s t e d  s i m i l a r i t i e s  i n  t i m e  
t o  t h a t  o f  t h e  B r i t a n n i a  r o o f  p e n d a n t .  

Two m i n i n g  camps a re  l o c a t e d  i n  t h e  a r e a ,  a l l  w i t h i n  t h e  
v o l c a n i c  p e n d a n t  r o c k .  The N o r t h a i r  Mine ,  a p p r o x i m a t e l y  13 
k i l o m e t e r s  t o  t h e  n o r t h  o f  t h e  M a r b l e  c l a i m s ,  was  a n  i m p o r t a n t  
g o l d  s i l v e r  p r o d u c e r  b e t w e e n  1 9 7 6  t o  1 9 8 2 .  A f t e r  m i n e  shu tdown 
i n d i c a t e d  r e s e r v e s  a re  p r e s e n t l y  a t  6 5 1 2 1  t o n s  ( Mines  Handbook,  
1986-1987  ) g r a d i n g  0 . 2 6 5  o z / t o n  Au, 0 . 7 8  o z / t o n  Ag, and  
a p p r o x i m a t e l y  2% combined  l e a d  z i n c .  The B r a n d y w i n e  camp, l o c a t e d  
8 k i l o m e t e r s  t o  t h e  n o r t h  n o r t h w e s t  o f  t h e  p r o p e r t y ,  h a s  s e v e r a l  
m a s s i v e  s u l p h i d e  and  g o l d  q u a r t z  v e i n  p r o s p e c t s .  V a l u e s  i n  g r a b  
a n d  c h i p  samples h a v e  b e e n  f o u n d  u p  t o  0 . 4  o z / t o n  Au, 2 . 0  o z / t o n  
Ag o v e r  w i d t h s  o f  2  f e e t .  Numerous o t h e r  z o n e s  h a v e  b e e n  i s o l a t e d  
w i t h  s i m i l a r  v a l u e s .  

The  1 9 8 7  p r o g r a m  on t h e  M a r b l e  claims i n c l u d e d  p r o s p e c t i n g ,  
r o c k  s a m p l i n g ,  VLF, a n d  r e s i s t i v i t y  s u r v e y s .  The work i s o l a t e d  
t h r ee  p r o m i n e n t  a r e a s .  Two main  c o n v e r g i n g  n o r t h e r l y  t r e n d i n g  
s h e a r  z o n e s  t r a c e d  o v e r  8 0 0  m e t e r s  ( 2625  f t  ) ,  r e t u r n e d  v a l u e s  
up t o  0 . 8 7 8  o z / t o n  Au, 2 . 5 1  o z / t o n  Ag and  1 . 4 6  o z / t o n  Au, 1 . 4  
o z / t o n  Ag, l o c a t e d  i n  s i l i c i f i e d  i n t r u s i v e  a n d  q u a r t z  v e i n s  
r e s p e c t i v e l y .  E a s t  west q u a r t z  v e i n  t e n s i o n  g a s h e s  v e r y  p r o b a b l y  
r e l a t e d  t o  t h e  ma in  s h e a r s ,  r e t u r n e d  v a l u e s  o f  2 . 4 2  o z / t o n  Au, 
3 . 2 1  o z / t o n  Ag. A t h i r d  a r e a  l o c a t e d  a p p r o x i m a t e l y  700  m e t e r s  
( 2 3 0 0  f t )  t o  t h e  e a s t  o f  t h e  n o r t h e r l y  s h e a r  r e t u r n e d  g r a b  
s a m p l e s  a n d  c h i p  s a m p l e s  o f  1 . 4 1  o z / t o n  Au, 3 . 5 8  o z / t o n  Ag and 
0 . 1 0  o z / t o n  Au, 0 . 1 2  o z / t o n  A g  o v e r  1 . 0  meter r e s p e c t i v e l y .  T h e s e  
z o n e s  had p r e v i o u s l y  n e v e r  b e e n  d i s c o v e r e d  i n  r e c o r d e d  
l i t e r a t u r e .  

T h e  s u b j e c t  p r o p e r t y  c o n f i n e s  a p p r o x i m a t e l y  3 . 5  k i l o m e t e r s  o f  
t h e  main  s h e a r  z o n e  a n d  i t  is s t r o n g l y  b e l i e v e d  t h i s  s h e a r  h a s  
e x c e l l e n t  p o t e n t i a l  f o r  r e m o b i l i z e d  p r e c i o u s  metal v e i n  t y p e  
m i n e r a l i z a t i o n .  



The  M a r b l e  1 - 5  c l a i m  g r o u p s  c o n s i s t  o f  4 4  u n i t s ,  and a re  
owned b y  J .  C u t t l e  o f  #103-1612 S t .  G e o r g e ' s  Ave.  N .  V a n c o u v e r ,  
B . C .  V7L3J7.  

E x p o r a t i o n  was c a r r i e d  o u t  d u r i n g  s e l e c t e d  t i m e s  i n  
March ,  A p r i l  a n d  A u g u s t  o f  1 9 8 7 ,  and  i n c l u d e d  p r o p e r t y  
p r o s p e c t i n g ,  r o c k  s a m p l i n g ,  VLF-EM-16, and  r e s i s t i v i t y .  A t o t a l  
o f  85 r o c k  s a m p l e s  w e r e  a n a l y i z e d  f o r  Au, Ag, ( P b , Z n , C u )  and 
a p p r o x i m a t e l y  3 . 5  k i l o m e t e r s  o f  VLF and  3 . 0  k i l o m e t e r s  o f  
r e s i s t i v i t y  w e r e  p r e f o r m e d  o v e r  p r o s p e c t i v e  a reas .  

The  work and  r e s u l t s  d e s c r i b e d  w i t h i n  t h i s  r e p o r t  a r e  
i n t e n d e d  t o  f u l f i l l  a s s e s s m e n t  r e q u i r e m e n t s  f o r  t h e  M a r b l e  1 - 5  
claims g r o u p s .  

J I O C 4 T I D N .  ACCESS. a n d  GEOGRAPHY 

The M a r b l e  c laims,  f o u n d  i n  t h e  Vancouver  M i n i n g  D i v i s i o n  on 
map s h e e t  number 9 2 3 / 3 ,  a r e  1 1 5  k i l o m e t e r s  n o r t h  o f  Vancouver  
a n d  a p p r o x i m a t e l y  13 k i l o m e t e r s  s o u t h w e s t  o f  W h i s t l e r .  The 
p r o p e r t y  b o u n d s  t h e  e a s t e r n  e d g e  o f  D a i s y  l a k e .  

A m a j o r  l o g g i n g  r o a d  r u n n i n g  t h r o u g h  t h e  c e n t e r  o f  t h e  c l a i m  
g r o u p  is a c c e s s i b l e  by  t h e  main  V a n c o u v e r / P e m b e r t o n  h ighway  # 
99 j u s t  n o r t h  o f  C a l l a g h a n  C r e e k .  N e w  a n d  o l d  l o g g i n g  o p e r a t i o n s  
t h r o u g h o u t  t h e  p r o p e r t y  h a v e  l e f t  a n e t w o r k  o f  s m a l l e r  r o a d s  
d r i v e a b l e  w i t h  t h e  u s e  o f  b o t h  two w h e e l  a n d  f o u r  w h e e l  d r i v e  
t r u c k s .  The  main  l o g g i n g  r o a d  is p r e s e n t l y  b e i n g  k e p t  open  y e a r  
r o u n d  d u e  t o  a c t i v e  f o r e s t r y  work on and  a r o u n d  t h e  p r o p e r t y .  

The  a r e a  commonly r e c e i v e s  250  cms ( 1 0 0  i n c h e s )  of a n n u a l  
p r e c i p i t a t i o n  o f  w h i c h  40% is snow.  From f i e l d  work e x p e r i e n c e  
d e p t h  o f  snow v a r i e s  g r e a t l y  w i t h  e l e v a t i o n ,  a l t h o u g h  t h e  
p r o p e r t y  i t s e l f  l i e s  b e t w e e n  500m - l O O O m  ( 1 6 4 0  -3280  f t ) ,  i t  
c a n  c o n c e i v e a b l y  b e  worked f r o m  A p r i l  t o  December .  The area is  
p r e s e n t l y  4 0 %  l o g g e d  and is c h a r a c t e r i z e d  b y  r u g g e d  n o r t h e r l y  
t r e n d i n g  c l i f f s  a n d  s t e e p  d e p r e s s i o n s  o f f e r i n g  r o u g h l y  20% r o c k  
e x p o s u r e .  

The  c l a i m s  i n c l u d e  f i v e  d i f f e r e n t  g r o u p s  ( M a r b l e  1 - 5 ) ,  
t o t a l l i n g  4 4  u n i t s  i n  a l l ,  l o c a t e d  i n  t h e  Vancouver  M i n i n g  
D i v i s i o n .  The  e a s t e r n  and  s o u t h e r n  b o u n d a r i e s  o f  t h e  c l a i m  a r e  
bounded  b y  G a r i b a l d i  P a r k ,  w h i l e  t h e  w e s t e r n  e d g e  r u n s  a l o n g  
D a i s y  L a k e .  The g r o u p  is o v e r l a p p e d  b y  t h e  H e l p f u l  c l a i m  t o  t h e  
n o r t h .  
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M a r b l e  1 2 0 8 5  8 ( 4 s  x 2 e )  March 1 1 , 1 9 8 7  
M a r b l e  2  2 0 8 6  3 ( 3 s  x l w )  March 1 1 , 1 9 8 7  
M a r b l e  3 2 1 1 1  9  ( 3 n  x 3 e )  A p r i l  1 4 , 1 9 8 7  
M a r b l e  4  2112  1 2 ( 4 s  x 3 e )  A p r i l  1 4 , 1 9 8 7  
M a r b l e  5 2 1 1 3  1 2 ( 4 s  x 3w) A p r i l  1 4 , 1 9 8 7  

The c l a i m s  were s t a k e d  and a r e  p r e s e n t l y  owned b y  J .  C u t t l e .  
The  c l a i m s  h a v e  a l l  b e e n  g r o u p e d  a n d  w i t h  t h e  s u b m i s s i o n  o f  t h e  
1987  f i e l d  work w i l l  b e  i n  good  s t a n d i n g  u n t i l t h e i r  
a n n i v e r s a r y  d a t e s  i n  1 9 8 9 .  

EA U T o R Y  REGIONAT, GEOLOGY 

The  e a r l i e s t  r e c o r d e d  work i n  t h e  a r e a  d a t e s  b a c k  t o  1917  
when p r o s p e c t o r s  f i r s t  l o c a t e d  v e i n s  w i t h  p r e c i o u s  and b a s e  
m e t n l  va lues  i n  t h e  F a n d y w i n e  C r e e k  a r e a .  V a r i o u s  m i n e r a l  
g r o u p s  s u c h  as  t h e  A H A D R A .  B R A N D Y W I N E .  B L U E J A C K ,  A S T R A . ~ ~ ~  

F I T Z S I M M O N S  were s t a k e d  a l o n g  w i t h  n u m e r o u s  o t h e r  s m a l l  
g r o u p s .  S p o r a d i c  i n t e r e s t  c o n t i n u e d  t h r o u g h  t h e  y e a r s  i n  a r e a s  
s u c h  as t h e s e  a n d  o t h e r s  s u c h  as  t h e  eas t  s i d e  o f  D a i s y  Lake  
(VENETIAN.NANI.DAISY) and i n  t h e  v i c i n i t y  o f  Highway # 9 9  i n  
t h e  Alta  L a k e  a r e a .  I n  1 9 6 9 ,  a Vancouver  d e n t i s t  p r o s p e c t i n g  
a l o n g  C a l l a g h a n  C r e e k  i s o l a t e d  m i n e r a l i z e d  f l o a t  i n  c o n j u n c t i o n  
w i t h  a n o m a l o u s  s t r e a m  s e d i m e n t  samples. L e a d - z i n c - c o p p e r  
m i n e r a l i z a t i o n  was l a t e r  i s o l a t e d  i n  o u t c r o p  d u r i n g  t h e  1970  
summer and  l a t e r  t r e n c h i n g  e x p o s e d  w h a t  is known t o d a y  as  t h e  
M a n i f o l d  Z o n e .  Two o t h e r  z o n e s  ( D i s c o v e r y  and  Warman) w e r e  a l s o  
f o u n d ,  and  t h e  t h r e e  combined  g a v e  b i r t h  t o  t h e  N o r t h a i r  Mine .  

R e g i o n a l l y  t h e  a r e a  is u n d e r l a i n  by  v o l c a n i c  a n d  s e d i m e n t a r y  
r o c k s  o f  t h e  C a l l a g h a n  C r e e k  r o o f  p e n d a n t .  T h i s  p e n d a n t  f o r m s  
o n e  o f  t h e  many v o l c a n o / s e d i m e n t a r y  r o o f  p e n d a n t s  f o u n d  w i t h i n  
t h e  C o a s t a l  P l u t o n i c  Complex o f  B r i t i s h  C o l u m b i a  and  c o r r e l a t e s  
s i m i l a r i l y  t o  t h e  age and f o r m a t i o n  o f  t h e  Gambier  Group  
B r i t a n n i a  Mine r o o f  p e n d a n t .  A s s o c i a t i o n s  o f  t h e  C a l l a g h a n  C r e e k  
r o o f  p e n d a n t  t o  t h e  Cheakamus and F i r e  Lake  G r o u p s  h a v e  a l s o  
b e e n  s u g g e s t e d  b u t  c o n f i r m a t i o n  is s t i l l  i n  d o u b t .  A K / A r  d a t e  
o f  127+4 Ma on h o r n b l e n d e  on a p o s s i b l e  z o n e  w i t h i n  t h e  
C a l l a g h a n  C r e e k  p e n d a n t  s u g g e s t s  a  l o w e r  C r e t a c e o u s  a g e  f o r  t h e  
v o l c a n i c s  ( M i l l e r J 1 9 7 8 ) .  S u r r o u n d i n g  t h e  p e n d a n t  r o c k s  is t h e  
C o a s t  P l u t o n i c  Complex o f  C r e t a c e o u s  and  e a r l y  T e r t i a r y  d i o r i t e ,  
q u a r t z  d i o r i t e ,  a n d  q u a r t z  m o n z o n i t e .  O v e r l y i n g  t h e s e  u n i t s  a r e  
l o c a l  P l e i s t o c e n e  m a f i c  and  f e l s i c  v o l c a n i c  f l o w s  o f  t h e  
G a r i b a l d i  G r o u p ,  R e g i o n a l l y  t h e  C a l l a g h a n  C r e e k  p e n d a n t  r o c k s  
c a n  b e s t  b e  d e s c r i b e d  b y  Miller ( 1 9 7 8 )  i n  i n c r e a s i n g  o r d e r  o f  
a g e  as  f o l l o w s :  



e basa;Lt  o c c u r s  a s  a  s e q u e n c e  o f  f l o w s  w h i c h  a r e  
medium mauve-brown a m y g d a l o i d a l ,  p o r p h y r i t i c ,  and  e x h i b i t  a  
w e l l  d e v e l o p e d  c o l u m n a r  j o i n t i n g .  
P r h v o d a c i t a  is a  p a l e  p i n k  t o  t a n ,  f i n e  g r a i n e d  
t o  a p h a n i t i c ,  and  e q u i g r a n u l a r .  T h i s  r o c k  u n i t  o c c u r s  i n  
e l o n g a t e  n o r t h  s o u t h  p o d s ,  a s  d y k e s  a n d ,  l o c a l l y  a s  b l a n k e t s  
c a p p i n g  f e e d e r  d y k e s .  . . l t l c  r h v o d a c i t e  is a p a l e  p i n k  t o  t a n  c o l o u r  w i t h  
p h e n o c r y s t s  o f  ( i n  d e c r e a s i n g  o r d e r  o f  a b u n d a n c e )  q u a r t z ,  
p l a g i o c l a s e ,  s a n i d i n e ,  and  b i o t i t e .  T h e s e  p h e n o c r y s t s  
c o n s t i t u t e  a b o u t  50 % o f  t h e  r o c k .  T h i s  r o c k  u n i t  is similar 
i n  o c c u r r e n c e  t o  e q u i g r a n u l a r  r h y o d a c i t e  m e n t i o n e d  a b o v e .  

i c  b r e c c i a  h a s  a d a r k  g r e y  t o  b l a c k ,  a p h a n i t i c  
m a t r i x  w h i c h  a v e r a g e s  4 0 %  a n d  s u p p o r t s  f r a g m e n t s  o f  q u a r t z  
d i o r i t e  ( 6 0 % )  a n d  b a s a l t  ( 4 0 % ) .  The  f r a g m e n t s  a r e  a n g u l a r  t o  
s u b a n g u l a r  and  g e n e r a l l y  s p h e r i c a l  i n  s h a p e .  

is f i n e  t o  medium g r a i n e d  and  p a l e  t o  medium 
g r e y g r e e n  w i t h  a t y p i c a l  g r a n i t i c  t e x t u r e .  Q u a r t z  c o n s t i t u t e s  
a b o u t  16 % o f  t h e  r o c k .  

d e  d i o r i t e  is  g e n e r a l l y  medium g r a i n e d  and medium 
g r e y - g r e e n  w i t h  a  g r a n i t i c  t e x t u r e .  H o r n b l e n d e  composes  
a p p r o x i m a t e l y  20% o f  t h e  r o c k .  

o r l t e  is  medium g r a i n e d  w i t h  a n h e d r a l  p a t c h e s  o f  
s a l m o n  p i n k  p e r t h i t e  i n t e r r u p t i n g  t h e  monotony o f  an  
o t h e r w i s e  p a l e  g r e y - g r e e n  r o c k .  The r o c k  h a s  a  g r a n i t i c  
t e x t u r e  w i t h  p o t a s s i u m  f e l d s p a r  c o m p r i s i n g  a p p r o x i m a t e l y  
o n e - f i f t h  o f  t h e  r o c k .  

. . l t l c  a h a s  a f i n e  g r a i n e d ,  d a r k  g r e y - g r e e n  
t u f f a c e o u s  mat r ix ,  a v e r a g i n g  40 vo lume  p e r c e n t .  F r a g m e n t s  a r e  
p o r p h y r i t i c  a n d e s i t e  ( 7 0 % ) ,  e q u i g r a n u l a r  a n d e s i t e  ( 2 2 % ) ,  
p o r p h y r i t i c  d a c i t e  ( 5 % ) ,  s a n d s t o n e  (2%), and  e q u i g r a n u l a r  
d a c i t e  ( 1%) .  F r a g m e n t s  a re  r o u n d e d  t o  s u b a n g u l a r ,  o v o i d ,  and 
up  t o  7 0  crns i n  d i a m e t e r .  

t i c  v o l c a c  b r e c c i a  h a s  a f  i n e - g r a i n e d  b l a c k  
m a t r i x ,  c o m p r i s i n g  a n  a v e r a g e  o f  15% o f  t h e  r o c k  u n i t .  
P o r p h y r i t i c  a n d e s i t e  ( 3 8 % ) ,  a n d e s i t i c  c r y s t a l  t u f f  ( 3 2 % ) ,  
e q u i g r a n u l a r  a n d e s i t e  ( Z O X ) ,  e q u i g r a n u l a r  d a c i t e  ( 8 % ) ,  
s i l i c e o u s  ( I % ) ,  and  g l a s s  ( 1 % )  a r e  t h e  r e m a i n i n g  f r a g m e n t s .  
F r a g m e n t s  a r e  a n g u l a r  t o  s u b a n g u l a r ,  e l o n g a t e ;  t h e y  h a v e  an  
a v e r a g e  d i a m e t e r  o f  3 crns b u t  r a n g e  up  t o  3 0  cms .  
Arkosic a n d  m i n o r  a m o u n t s  o f  i n t e r b e d d e d  m u d s t o n e  a r e  
p a l e  t o  medium g r e y  a n d  brown and  c o a r s e  t o  f i n e  g r a i n e d .  
P o o r l y  d e v e l o p e d  c r o s s b e d d i n g  and  g r a d e d  b e d d i n g  i n d i c a t e  
s t r a t a g r a p h i c  t o p s  a r e  t o  t h e  e a s t .  



A n C  . . 
h a s  a n  a p h a n i t i c ,  d a r k  g r e y  m a t r i x  4 

s u r r o u n d i n g  b r o k e n  c l a s t s  o f  s u b h e d r a l  zoned  p l a g i o c l a s e .  
T h e s e  c l a s t e  c o m p r i e e  an a v e r a g e  o f  25% o f  t h e  r o c k  b u t  may 
v a r y  f r o m  20 t o  40 p e r c e n t  o v e r  a d i s t a n c e  o f  8 cms.  C l a s t s  
o f  p l a g i o c l a s e  a v e r a g e  0 . 8  mm i n  l e n g t h .  

d & l c  
. . 

1x s u ~ ~ o r  t e d  a- i s  a  m a s s i v e ,  
e p i c l a s t i c  r o c k  c o n s i s t i n g  o f  50% medium g r e y - g r e e n  m a t r i x  
and 5 0 %  medium t o  l i g h t  g r e y - g r e e n ,  d a c i t i c  t o  r h y o d a c i t i c  
f r a g m e n t s .  The  f r a g m e n t s  a r e  s u b a n g u l a r ,  e l o n g a t e ,  and up  t o  
3 O c m s  i n  l e n g t h .  C r o s s  b e d d i n g  and g r a d e d  b e d d i n g  
o b s e r v e d  i n  t h e  b a s a l  s e c t i o n  o f  t h i s  u n i t  i n d i c a t e  t h a t  
s t r a t i g r a p h i c  t o p s  a r e  t o  t h e  e a s t .  

s l l t s t w  is v e r y  f i n e  g r a i n e d  and d a r k  g r e y .  I t  
o c c u r s  a s  p o d s  w i t h i n  t h e  m a t r i x  s u p p o r t e d  d a c i t i c  
a g g l o m e r a t e ,  s a n d s t o n e s ,  and  s i l t s t o n e s .  

f a c e o u s  s a n d s t ~ ~ ~ m d  s i l t s t o m  c o n t a i n  i n t e r b e d d e d ,  
v e r y  f i n e  g r a i n e d  d a r k  g r e y  s i l t s t o n e s ,  p a l e  brown a r k o s i c  
w a c k e s ,  and  m i n o r  a m o u n t s  o f  v e r y  f i n e  g r a i n e d  r h y o l i t e  
t u f f s .  Wackes c o m p r i s e  70% o f  t h e  u n i t ;  s i l t s t o n e s  make up  
25%.  
A n d e s l t l r :  c r v s t a l  t u f f  

. . is a d a r k  g r e y  f i n e  g r a i n e d  r o c k  
c o n t a i n i n g  a b u n d a n t  s u b h e d r a l ,  zoned  p l a g i o c l a s e  c l a s t s  and  
l e s s  a b u n d a n t  s u b h e d r a l  h o r n b l e n d e  c l a s t s .  The  c l a s t s  a v e r a g e  
1 crn i n  l e n g t h  and  g e n e r a l l y  c o m p r i s e  a p p r o x i m a t e l y  20% o f  
t h e  r o c k .  S m a l l  h o r n b l e n d i t e  d y k e s  c r o s s c u t  s o u t h e r n  
e x p o s u r e s  o f  a n d e s i t i c  c r y s t a l  t u f f  and  a re  assumed t o  
r e p r e s e n t  a f e e d e r  z o n e .  H o r n b l e n d e  w i t h i n  t h e  d y k e s  h a s  a 
K / A r  mode l  a g e  o f  12754 Ma. 

is a  massive,  e p i c l a s t i c  r o c k  
c o n t a i n i n g  30% d a r k  g r e y - g r e e n  m a t r i x ;  t h e  r e m a i n d e r  is 
composed o f  d a r k  g r e y - g r e e n ,  p o r p h y r i t i c  f r a g m e n t s  and 
s l i g h t l y  l e s s  a b u n d a n t  medium g r e y - g r e e n ,  d a c i t i c  f r a g m e n t s .  
The  f r a g m e n t s  a r e  well  r o u n d e d  t o  s u b a n g u l a r ,  a r e  commonly 
o v o i d  i n  s h a p e ,  and  a r e  up  t o  1 m e t e r  i n  d i a m e t e r .  
G r e e n s t o m  is d a r k  g r e y - g r e e n ,  f i n e  g r a i n e d ,  w e l l  s h e a r e d ,  
and  p r i m a r i l y  a n d e s i t i c  i n  c o m p o s i t i o n .  
M a r b l e  o c c u r s  a s  s e v e r a l  m o d e r a t e l y  s h e a r e d  p o d s  t h a t  a r e  
i n t e r b e d d e d  w i t h  g r e e n s t o n e  and  c h e r t  l a y e r s ,  v a r y i n g  f r o m  
1 m m  t o  1 m e t e r  i n  t h i c k n e s s .  

The  v o l c a n i c  r o c k s  h a v e  b e e n  metamorphosed  t o  g r e e n s c h i s t  
f a c i e s ,  c h a r a c t e r i z e d  by t h e  o c c u r r e n c e  o f  a c t i n o l i t e ,  
e p i d o t e ,  z o i s i t e ,  c h l o r i t e ,  b i o t i t e ,  and  a l b i t e .  N o r t h  
n o r t h w e s t e r l y  t r e n d i n g  s c h i s t o s i t y  is commonly s u b p a r a l e l l  t o  
b e d d i n g  i n  t h e  v o l c a n i c  r o c k s  w i t h  n e a r  v e r t i c a l  d i p s .  Miller 
( 1 9 7 8 )  h a s  i n d i c a t e d  w i t h  t h e  u s e  o f  s e d i m e n t a r y  s t r u c t u r e s  
t h a t  u n i t s  young  t o  t h e  e a s t .  U n i t  c o n t a c t s ,  n o t e a b l y  t h e  
p e n d a n t  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  and a re  commonly 
a s s o c i a t e d  w i t h  n a r r o w  s h e a r  z o n e s  s u b p a r a l e l l  t o  f o l i a t i o n .  

I m p o r t a n t  t o  n o t e  r e g i o n a l l y  i s  a l l  o r e b o d i e s  p r e s e n t l y  
known i n  t h e  a rea  a re  r e s t r i c t e d  t o  p a r t i c u l a r  u n i t s  w i t h i n  t h e  
v o l c a n i c s  r o c k s ,  w h i c h  i n t u r n  o f f e r s  e x c e l l e n t  a d v a n t a g e s  f o r  
m i n e r a l  e x p l o r a t i o n .  The f o l l o w i n g  a r e  d e s c r i p t i o n s  o f  known 
o c c u r r e n c e s :  



e Camp ( S i l v e r  T u n n e l ,  M i l l s i t e ,  T e d i - P i t ,  5  
Zone 4 ) 

L o c a t e d  8 k i l o m e t e r s  n o r t h w e s t  a l o n g  s t r i k e  o f  t h e  M a r b l e  
c l a i m s ,  t h e s e  o l d  s h o w i n g s  h a v e  e x t e n s i v e  h i s t o r y  f o r  
v o l c a n o g e n i c  m a s s i v e  s u l p h i d e  ( P b , Z n , C u )  a n d  h i g h  g r a d e  g o l d  
s i l v e r  b a s e  m e t a l  q u a r t z  v e i n s .  P r e s e n t l y  S i l v e r  T u s k  Mines  o f  
V a n c o u v e r  own 100% i n t e r e s t  i n  t h e  p r o p e r t i e s .  T h e s e  o r e  b o d i e s  
a r e  c o n f i n e d  t o  l e n s e  l i k e  s a t e l l i t e  p e n d a n t s  o f  t h e  main 
C a l l a g h a n  r o o f  p e n d a n t .  They  i n c l u d e  g r e e n s t o n e ,  a n d e s i t i c  
v o l c a n i c s ,  m a r b l e s ,  and i n t r u s i v e  h o r n b l e n d e  d i o r i t e .  T h e s e  r o c k  
u n i t s  a r e  c o n s i d e r e d  t h e  o l d e s t  w i t h i n  t h e  v o l c a n i c  p a c k a g e .  

T h e  S i l v e r  T u n n e l ( B 1 u e  J a c k )  o c c u r s  a s  s u l p h i d e  m i n e r a l s  i n  
v e i n l e t s  c r o s s c u t t i n g  t h e  h o s t  g r e e n s t o n e .  Ore a l s o  o c c u r s  as  
m a s s i v e  s u l p h i d e  f o r m e d  p a r a l l e l  t o  f o l i a t i o n  ( M i l l e r , 1 9 7 8 ) .  
P r e v i o u s  r e c o r d e d  v a l u e s  f r o m  f i e l d  work a re  as f o l l o w s :  

open  c u t  1 0 . 2 4  o z / t o n  Au , 1 . 8  o z / t o n  Ag 
open  c u t  2  0 . 2 0  o z / t o n  Au , 2 . 4  o z / t o n  Ag 
open  c u t  3 0 . 3 6  o z / t o n  Au , 2 . 6  o z / t o n  Ag, 2.5XPb 

The M i l l s i t e  s h o w i n g  is  e s s e n t i a l l y  a  b a s e  m e t a l  ( P b , Z n , C u )  
o c c u r r e n c e  l o c a t e d  w i t h i n  g r e e n s t o n e  w i t h  a s s o c i a t e d  n e a r b y  
h o r n b l e n d e  d i o r i t e .  S m a l l  v e i n l e t s  and  s t r i n g e r s  o f  s p h a l e r i t e ,  
g a l e n a ,  and  c h a l c o p y r i t e  a r e  commonly f o u n d  w i t h i n  t h e  
g r e e n s t o n e .  

The T e d i - P i t  ( C a m b r i a  and  A s t r a ) h a s  f o u r  d i s t i n g u i s h a b l e  
r o c k  u n i t s .  The  m i n e r a l i z e d  g r e e n s t o n e  u n i t  c o n s i s t s  o f  b o t h  
d i s s e m i n a t e d  and m a s s i v e  s u l p h i d e  z o n e s  o f  g a l e n a ,  s p h a l e r i t e ,  
p y r i t e ,  and  c h a l c o p y r i t e .  Meta d a c i t e ,  h o r n b l e n d e  d i o r i t e ,  and  
r h y o d a c i t e  d y k e s  a re  a l s o  c l o s e l y  a s s o c i a t e d  w i t h  t h e  o r e .  S m a l l  
a m o u n t s  o f  m i n e r a l i z e d  ( P b , Z n , C u )  f a u l t  b r e c c i a  h a v e  b e e n  
i s o l a t e d  i n  t h e  T e d i - P i t  b u t  r e m a i n  l i m i t e d  i n  s t r i k e  l e n g t h .  

Wid th  Au o u t o n  An o z / t o n  Pb 7 a  
1 5  f t  c h i p  0 . 4  2 . 0  2 . 6 %  4 . 0 %  
7 5  f t  c h i p  t r  . 1 . 5  1 . 4 %  4 . 0 %  

( a f t e r  M a r t o n , 1 9 7 8 )  
O t h e r  c h i p  s a m p l e s  f r o m  u n d e r g r o u n d  w o r k i n g s  h a v e  y i e l d e d  
s imi la r  v a l u e s  a s  a b o v e .  

T h e  Zone 4 s h o w i n g  is v e r y  p o s s i b l y  a  r e p l a c e m e n t  b a s e  m e t a l  
o c c u r r e n c e  ( Z n , P b , C u )  l o c a t e d  w i t h i n  a pod o f  m a r b l e  s u r r o u n d e d  
b y  m a s s i v e  g r e e n s t o n e .  L i m i t e d  work h a s  b e e n  d o n e  on t h i s  
s h o w i n g .  

The  N o r t h a i r  C u  (Warman, D i s c o v e r y ,  Manif  o l d )  

L o c a t e d  1 3  k i l o m e t e r s  n o r t h  o f  t h e  M a r b l e  c l a i m s ,  t h e  
N o r t h a i r  m i n e  f i r s t  b e g a n  p r o d u c i n g  o r e  i n  1 9 7 6  a t  a r a t e  o f  300 
t p d .  R e s e r v e s  a s  o f  May ,1977 ,  were e s t i m a t e d  a t  3 3 0 , 6 3 7  t o n s  
( D i t s o n )  a v e r a g i n g  0 . 4  o z / t o n  Au, 4 . 6  o z / t o n  Ag, 2 . 7 %  Pb, and 
4 . 0  % Z n .  A f t e r  m i n e  c l o s u r e  i n  1982  r e s e r v e s  a r e  p r e s e n t l y  
6 5 1 2 1  t o n s  a v e r a g i n g  0 . 2 6 5  o z / t o n  Au, 0 . 7 8  o z / t o n  Ag, and  2% 
combined  P b , Z n  ( G a r d n e r , l 9 8 6 ) .  



The o r e  b o d y  is c o n f i n e d  t o  t h e  u p p e r  u n i t s  o f  t h e  C a l l a g h a n  6  
C r e e k  r o o f  p e n d a n t .  I t  s t r i k e s  s o u t h  s o u t h e a s t e r l y  and is 
c o n f i n e d  t o  q u a r t z  a n d  q u a r t z  c a r b o n a t e  v e i n s  w i t h i n  a n d e s i t i c  
a g g l o m e r a t e  and v o l c a n i c  b r e c c i a .  I t  h a s  b e e n  s u g g e s t e d  t h e s e  
d e p o s i t s  f o r m e d  o r i g i n a l l y  a s  d i s t a l  v o l c a n o g e n i c  o r e  b o d i e s  and 
w e r e  l a t e r  p a r t i a l l y  r e m o b i l i z e d  i n t o  c r o s s c u t t i n g  v e i n  
s t r u c t u r e s .  H i g h  l e v e l  h y d r o t h e r m a l  ( ? )  p r e c i o u s  m e t a l  
m i n e r a l i z a t i o n  may h a v e  a c c o m p a n i e d  t h e  r e m o b i l i z a t i o n  d u r i n g  
T e r t i a r y  t i m e s .  

Dr i l l  i n d i c a t e d  g r a d e s  f r o m  1 9 7 6  ( a f t e r  D i t s o n )  a r e  as  f o l l o w s  
Cu AB & t o n  

D i s c o v e r y  Zone 0 . 5 5 %  5 . 4 %  6 . 5 %  0 . 1 0  1 . 1 8  
Warman Zone 0 . 2 4 %  1 . 4 %  2 . 4 %  0 . 6 8  0 . 8 5  
M a n i f o l d  Zone 0 . 0 7 %  0 . 3 %  0 . 5 %  0 . 2 8  1 4 . 4 8  

T h e s e  o l d  s h o w i n g s  and  a d i t s  a r e  l o c a t e d  a p p r o x i m a t e l y  800 
meters s o u t h w e s t  o f  t h e  s o u t h w e s t  c o r n e r  o f  t h e  M a r b l e  # 5  c l a i m .  
Work d a t e s  b a c k  t o  1 9 1 7  and  v e r y  p o s s i b l y  e a r l i e r .  The  a d i t s  a r e  
c o v e r e d  b y  two crown g r a n t s  w i t h  l o t  n u m b e r s  # 4 3 5 7  and # 4 3 5 8 .  
P r o p e r t y  d e s c r i p t i o n s  a re  b e s t  d e s c r i b e d  b y  C a m s e l l  ( 1 9 1 7 )  a s  
f o l l o w s :  

" S e v e r a l  m i n e r a l   location^ h a v e  b e e n  made on  t h e  e a f a t  e i d o  

o f  D a i s y  L a k e ,  b u t  t h e  o n l y  i m p o r t a n t  d e p o a i t s  eeem t o  b e  on  

t h e  V e n e t i a n  p r o u p  w h i c h  isi 7 5 0  i t  a b o v e  t h e  l a k e .  S a n d s t o n e ,  

s l a t e .  a n d  some l i m e s t o n e  n o r t h  30  d o p r e o s  w e s t  a n d  d i p p i n p  

a t  h i p h  a n g l e s ,  a re  t r a v e r s e d  b y  fa q u a r t e  v o i n  a t r l k i n p  n o r t h  

7 5  d e g r e e s  w e s t  a n d  d i p p i n p  s o u t h w a r d  20 t o  3 5  d e g r e e s .  T h e  

v e i n  l a  v e r y  i r r e p u l a r  i n  s i e o  a n d  g i n c h o s  a n d  a w o l l a  f r o m  a 
f e w  l n c h e e  u p  t o  15 f o e t .  T h e  o r e  m i n e r a l e  a re  m a i n l y  

p y r i t e  a n d  c h a l c o p y r i t e  w h i c h  o c c u r  moro a b u n d a n t l y  n e a r  t h e  

w a l l e  a n d  a l o n p  f r a c t u r e s  i n  t h e  q u a r t e .  T h e  o r e  c o n t a i n e  

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

b e e n  p i c k e d  a n d  e a c k e d  f o r  m h i p m e n t .  T h e  o w n e r o  e s t i m a t e  t h i o  

w i l l  a v e r a g e  a b o u t  $80 p e r  t o n  i n  t h e e e  m e t a l s .  T h e  v e i n  l a  

d e v e l o p e d  b y  a n  i n c l i n e  f r o m  t h e  o u t c r o p ,  7 2  f e e t  i n  l e n p t h ,  

a n d  a c r o e e c u t  t u n n e l  156 f t  l o n p  w h i o h  c u t e  t h e  v e i n  a t  a 
v e r t i c a l  d e p t h  o f  40 f e e t  b e l o w  t h e  o u t c r o p . "  

PROPERTY GEOJIOGY a n d  E C U -  

The c l a i m s  w e r e  s t a k e d  w i t h  t h e  i d e a  o f  c o v e r i n g  a  n o r t h e r l y  
t r e n d i n g  s h e a r e d  c o n t a c t  b e t w e e n  C o a s t  P l u t o n i c  q u a r t z  d i o r i t e  
a n d  Gambie r  G r o u p  ( ? )  m a f i c  a n d  i n t e r m e d i a t e  v o l c a n i c s .  The  
c o n t a c t  is  p r e s e n t l y  known t o  s t r e t c h  3 . 5  k i l o m e t e r s  w i t h i n  t h e  
c l a i m s  b o u n d a r i e s  and  i t  is t h i s  c o n t a c t  and  n e i g h b o u r i n g  z o n e s  
t h a t  h a v e  b e e n  f o u n d  a n o m a l o u s  i n  g o l d  and  s i l v e r .  

To t h e  eas t  o f  t h e  s h e a r e d  c o n t a c t  is a r o u t i n e  s e r i e s  o f  
medium g r a i n e d  l i g h t  g r e y - g r e e n  q u a r t z  d i o r i t e  w i t h  m i n o r  
a m o u n t s  o f  d i o r i t e  and  g r a n o d i o r i t e .  T h i s  u n i t  p r e s e n t l y  c o v e r s  



Iv 
v 

I 

I , # - - - -  .. -.' 
f c. I ', 

I y 

\ 
( ~ I A R ~ I C  5) 

Q u a W t 3  Bioi,te 

Harhle 

Ha-fic o u d  
F~IS\C \rgIcp~~ics GEOLOGY MOP 

+ F;~,cL(C Q~JJ ~ L m r r d  h: J. CUTTLR F W ~ :  
r*+ cmtcut Rwn: 

- - - -  
Data: Octekr 1907 Lt. 



a p p r o x i m a t e l y  h a l f  o f  t h e  c l a i m  g r o u p  ( M a r b l e  1 , 3 , 4  ) and  is ( 7  
e x p o s e d  p r i m a r i l y  i n  t h e  n o r t h  e a s t  s e c t i o n s  o f  t h e  c l a i m .  
S c h i s t o s i t y  t r e n d s  b e t w e e n  1 5 5  d e g r e e s  t o  1 7 5  d e g r e e s  and  d i p s  
a r e  s t e e p  t o  t h e  e a s t .  D e g r e e  o f  s c h i s t o s i t y  becomes  p r o n o u n c e d  
c l o s e r  t o  t h e  l a r g e  s h e a r e d  c o n t a c t  w i t h  t h e  v o l c a n i c s .  Minor  
c r e a m y  a p h a n e t e c  f e l s i t e  d y k e s  u p  t o  3 meters w i d e  f o l l o w i n g  
s c h i s t o s i t y  a r e  f o u n d  l o c a l l y  t h r o u g h o u t  t h e  i n t r u s i v e .  

To t h e  west o f  t h e  s h e a r e d  c o n t a c t  is a s e r i e s  o f  Gambier  
G r o u p  ( ? )  b i m o d a l  v o l c a n i c  and  v o l c a n o c l a s t i c  r o c k s .  S e q u e n c e s  
o f  m a s s i v e  d a r k  g r e e n  m a f i c  v o l c a n i c  f l o w s ,  w i t h  a s s o c i a t e d  p o d s  
o f  m a r b l e  u p  t o  1 0 0  m e t e r s  w i d e  w e r e  i s o l a t e d  i n  r o a d  c u t s  on 
t h e  M a r b l e  1 a n d  5 c l a i m .  I n t e r m e d i a t e  v o l c a n i c  t u f f s  ( l a p i l l i  
t o  a g g l o m e r a t e  ) w i t h  a l t e r n a t i n g  t h i n  f e l s i c  v o l c a n i c  h o r i z o n s  
h a v e  a l s o  b e e n  s e e n ,  g e n e r a l l y  o v e r l y i n g  t h e  main  m a s s i v e  m a f i c  
v o l c a n i c  u n i t s .  S i l t s t o n e ,  c h e r t s  and  t u f f a c e o u s  h o r i z o n s  
h a v e  b e e n  l o c a t e d  on t h e  M a r b l e  2  claim a l t h o u g h  i t  is n o t  s u r e  
w h e r e  t h e s e  r o c k s  a r e  l o c a t e d  w i t h  r e s p e c t  t o  t h e  r e m a i n d e r  o f  
t h e  p a c k a g e .  

The  main  s h e a r e d  c o n t a c t  is made u p  o f  two s o u t h e r l y  c o n v e r g i n g  
s h e a r s ,  o n e  o f  w h i c h  s e p e r a t e s  t h e  v o l c a n i c s  and i n t r u s i v e  and 
t h e  s e c o n d  t h a t  p a r a l l e l s  t h e  f i r s t  a l t h o u g h  f o u n d  p r i m a r y  i n  
t h e  q u a r t z  d i o r i t e .  Where t h e  z o n e s  c o n v e r g e  t h e  s h e a r  h a s  b e e n  
v i s i b l y  e s t i m a t e d  a t  60 m e t e r s  w i d e .  The two i n d i v i d u a l  s h e a r s  
t o  t h e  n o r t h  a r e  p a r t i c a l l y  e x p o s e d  and  a v e r a g e  f r o m  1 0  - 15 
m e t e r s  i n  w i d t h .  The s h e a r s  a r e  commonly a s s o c i a t e d  w i t h  p i n k i s h  
r e d  c a r b o n a t e  w e a t h e r i n g ,  c h l o r i t i z a t i o n ,  s e r i c i t i z a t i o n  and 
s i l i c i f i c a t i o n .  P a r a l l e l i n g  t h e s e  s h e a r e d  z o n e s  o f  w e a k n e s s  a r e  
s m a l l  f e e d e r  d y k e s  o f  young  P l e i s t o c e n e  b a s a l t  r e l a t e d  t o  t h e  
G a r i b a i d i  G r o u p .  T h e s e  u n i t s  p i n c h  a n d  swel l  a l o n g  s t r i k e  and 
a v e r a g e  f r o m  0 . 5  m e t e r s  t o  5 m e t e r s  i n  w i d t h .  

T h r e e  i n d i v i d u a l  t y p e s  o f  p r e c i o u s  m e t a l  m i n e r a l i z a t i o n  h a v e  
b e e n  i s o l a t e d  on t h e  p r o p e r t y .  B e s i d e s  t h e  f a c t  o f  238  m e t e r s  o f  
d r i l l i n g  i n  1 9 7 9 ,  l o c a t e d  t o  t h e  s o u t h  a l o n g  t h e  s h e a r e d  
c o n t a c t ,  t h e s e  s h o w i n g s  a r e  c o n s i d e r e d  new. No v i s i b l e  f i e l d w o r k  
was  s e e n  n o r  was t h e r e  a n y  o b t a i n a b l e  p u b i c  d a t a  on t h e  
o c c u r r e n c e s  t h e m s e l v e s .  The main  s h e a r  o r  c o n v e r g i n g  p a r a l l e l  
s h e a r s  h a v e  b e e n  g r i d  i s o l a t e d  f r o m  t h e  n o r t h e r n  b o u n d a r y  o f  
t h e  M a r b l e  1 c l a i m  down t o  t h e  s o u t h  8 0 0  m e t e r s  ( 2 5 0 0 f t ) .  T h e s e  
n o r t h e r l y  t r e n d i n g  z o n e s  r a n g e  u p  t o  15 m e t e r s  on w i d t h  and 
show a  h i g h  d e g r e e  o f  c h l o r i t e  - s e r i c i t e  - s i l i c a  + s u l p h i d e  
( p y , c p )  a l t e r a t i o n .  The  w e s t e r l y  m o s t  s h e a r  is r e c o g n i z e d  a s  
t h e  c o n t a c t  s h e a r  b e t w e e n  w e s t e r l y  m a f i c  v o l c a n i c  and  e a s t e r l y  
q u a r t z  d i o r i t e .  The  m i n e r a l i z e d  z o n e  o f  i n t e r e s t  is f o u n d  i n  a  
c r e e k  bed  p r i m a r i l y  w i t h i n  t h e  h a n g i n g  wal l  q u a r t z  d i o r i t e .  
V a l u e s  i n  a 1 5  cm c h i p  a l o n g  t h e  c r e e k  band h a v e d  r e t u r n e d  
0 .878 o z / t  Au ,and  2 . 5 1  o z / t  Ag. The s a m p l e  was h i g h l y  
s i l i c i f i e d ,  r u s t y , a l t e r e d  q u a r t z  d i o r i t e  w i t h  3% d i s s e m i n a t e d  
p y r i t e .  A p a r a l l e l i n g  s h e a r  t o  t h e  e a s t  o f  t h e  c r e e k  on L-O+OO, 
h a s  s imi lar  m i n e r a l o g y ,  a l t h o u g h  c r o s s  c u t t i n g  vuggy  m i c r o  
q u a r t z  v e i n s  r e t u r n e d  v a l u e s  u p  t o  1 . 4 6  o z / t  Au, and 1 . 4  o z / t  
Ag. The h a n g i n g  wall  o f  t h i s  z o n e  is made u p  o f  l o n g  p a r a l l e l i n g  
q u a r t z  v e i n s  up  t o  2  m e t e r s  w i d e .  

A s e r i e s  o f  p a r a l l e l i n g  e a s t  west " t e n s i o n - g a s h e s "  ( o c c u r r e n c e  
2  ) r e t u r n e d  v a l u e s  u p  t o  2 . 4 2  o z / t  Au and  3 . 2 1  o z / t  Ag. T h e s e  
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a r e  r u s t y  q u a r t z  v e i n s ,  p o s s i b l e  r e l a t e d  t o  t h e  main  s h e a r s  t h a t  
a re  f o u n d  t o  p i n c h  a n d  s w e l l  f r o m  15 cm t o  2 m e t e r s .  D i p s  a r e  
h i g h l y  v a r i b l e  f r o m  20 d e g r e e s  t o  70 d e g r e e s  t o  t h e  n o r t h .  
M i n e r a l o g y  i n c l u d e s ,  p y r i t e ,  p y r r h o t i t e ,  a n d  c h a l c o p y r i t e .  

A l o n g  a  n e w l y  e x p o s e d  r o a d  o u t c r o p  i n  t h e  e a s t e r n  s e c t i o n  o f  
t h e  M a r b l e  #1 c l a i m  is a  n o r t h e r l y  t r e n d i n g  s u g a r y  q u a r t z  v e i n  ( 
o c c u r r e n c e  #3 ) .  V a l u e  o f  0.10 o z / t  Au o v e r  1.0 m e t e r  and g r a b s  
of 1 . 4 1  o z / t  Au, 3.58 o z / t  A g  h a v e  b e e n  o b t a i n e d  i n  s u g a r y  
q u a r t z  v e i n s  w i t h  10 p e r  c e n t  f i n e  d i s s e m i n a t e d  p y r i t e .  

F i e l d  work was l i m i t e d  t o  f o u r  b a s i c  t y p e s  o f  e x p l o r a t i o n .  
P r o s p e c t i n g  was n e e d e d  f i r s t ,  t o  i s o l a t e  p e r s p e c t i v e  a r e a s  and 
s e c o n d l y ,  t o  g e t  a  b e t t e r  u n d e r s t a n d i n g  o f  t h e  p r o p e r t y  g e o l o g y .  
T h i s  method p r o m p t e d  v a r i o u s  r o c k  s a m p l e s  t o  b e  t a k e d  t h r o u g h o u t  
t h e  p r o p e r t y .  P o s i t i v e  r e s u l t s  f r o m  r o c k  g e o c h e m i s t r y  i n i t i a t e d  
a  f l a g g e d  and  h i p  c h a i n  g r i d  t o  b e  s e t  u p .  The  g r i d  i s o l a t e d  t h e  
two main  c o n v e r g i n g  s h e a r s  and t h e  p o s s i b l e  r e l a t e d  " 
t e n s i o n s - g a s h e s " .  A p p r o x i m a t e l y  3 . 5  k i l o m e t e r s  o f  f l a g g e d  
p r o f i l e s  w e r e  r u n ,  a l o n g  w i t h  700 meters o f  b a s e l i n e ,  f r o m  t h e  
n o r t h e r n  b o u n d a r y  o f  t h e  M a r b l e  1 c l a i m  t r e n d i n g  d u e  s o u t h .  A l l  
p r o f i l e s  w e r e  s e p e r a t e d  b y  100 meters w i t h  a f l a g g e d  s t a t i o n  
s e p a r a t i o n  o f  2 5  m e t e r s .  B o t h  VLF-EM-16 and  VLF-EM-16R 
( r e s i s t i v i t y )  f u r t h e r  h e l p e d  i s o l a t e  t h e  main  s h e a r s  where  
o v e r b u r d e n  p r o v e d  t o  b e  a  h i n d e r e n c e .  

P r o s ~ e c t i n L  The p r i m e  c o n c e r n  d u r i n g  t h e  f i e l d  p r o g r a m  was 
t o  p r o s p e c t  t h r o u g h l y  t h e  c o m p l e t e  e x t e n t  o f  t h e  s h e a r e d  c o n t a c t  
o f  t h e  p e n d a n t  r o c k  and  i n t r u s i v e  s u i t e .  Any e x p o s u r e  o f  t h i s  
z o n e  s h o u l d  b e  examined  f o r  s u l p h i d e  e n r i c h m e n t  w i t h  
c r o s s c u t t i n g  and  p a r a l l e l i n g  q u a r t z  v e i n s .  I t  is b e l i e v e d  t h a t  
n o t  o n l y  t h i s  z o n e  b u t  s e v e r a l  p o s s i b l e  p a r a l l e l i n g  z o n e s ,  
p a r t i c u l a r i l y  i n  t h e  q u a r t z  d i o r i t e ,  may e x h i b i t  m i n e r a l i z e d  
p r e c i o u s  m e t a l  q u a r t z  v e i n s  ( o c c u r r e n c e  # 3 ) .  A s s e s s m e n t  work 
i n c l u d i n g  s e v e r a l  u n e x p l a i n e d  I . P .  a n o m a l i e s  a r e  l o c a t e d  i n  
t h e  n o r t h e r n  p a r t  o f  t h e  M a r b l e  #4 c l a i m .  T h e s e  a n o m a l i e s  a r e  
c o i n c i d e n t  w i t h  Cu ,  Mo, Ag s o i l  g e o c h e m i s t r y .  No a n a l y s i s  f o r  
Au was p r e v i o u s l y  made.  

Rock G e o c h e m i s t r v :  O f  t h e  t h r e e  z o n e s  i s o l a t e d  t h r o u g h  
p r o s p e c t i n g  o c c u r r e n c e  # 1  h a s  t h e  b e s t  p o t e n t i a l  f o r  c o n t i n u e d  
m i n e r a l i z e d  s t r i k e  l e n g t h .  The two p a r a l l e l i n g  s h e a r s  i s o l a t e d  
w i t h  VLF r e t u r n e d  s e l e c t e d  v a l u e s  a s  f o l l o w s :  , 
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( E a s t  s h e a r )  Au AI.2 L o c a t i o n  Type 

Rec 11 3500  ppb  3 . 7  ppm L-0+15sJ1+55w g r a b  s a m p l e  
Pam 009 1 . 4 6  oz / ' t  1 . 4 0  o z / t  L-0+15s ,  1+55w s e l e c t e d  c h i p  
Pam 1 9  0 . 0 2 7  o z / t  0 . 0 3  o z / t  L-1+50sJ1+55w 0.6m c h i p  

(Wes t  s h e a r )  
Rec 24 500 ppb  1 .7ppm L-0+60nJ3+00w g r a b  s a m p l e  
Pam 1 6  0 . 8 7 8  o z / t  2 . 5 1  o z / t  L-0+60n,3+00w .15m c h i p  

(Main  s o u t h  s h e a r )  
Pam 0 0 8  700ppb 1.9ppm L-7+00s ,0+25w s e l e c t e d  c h i p  
Pam 3 9  0 . 0 4 6  o z / t  0 . 7 6  o z / t  L-7+25s ,0+85w g r a b  
Rec 22 1 . , 0 %  Cu L-7+25s ,0+85w 0 .4m c h i p  
Rec 34 1050ppb  1 .  lppm L - 8 + 0 0 s , 1 + 0 0 e  0.5m c h i p  

O c c u r r e n c e  #2 l o c a t e d  on t h e  M a r b l e  2 c l a i m s ,  and p o s s i b l y  
f o r m e d  a s  e a s t  w e s t  t e n s i o n  g a s h e s  r e l a t e d  t o  t h e  main s h e a r ,  
r e t u r n e d  s e l e c t e d  v a l u e s  as  f o l l o w s :  

Au Ag 
Rec 0 6  2550ppb 3 .4ppm 
Rec 1 2  2 . 4 2  o z / t  3 . 2 1  o z / t  
# I 1 5 3 0  0 . 3 3 8  o z / t  0 . 6 9  o z / t  
Pam 004  0 . 5 4  o z , / t  0 . 9 3  o z / t  
Rec 0 9  2700ppb 4 .6ppm 
Pam 0 0 5  0 . 0 5 2  o z / t  4 .7ppm 
Rec 15 1200ppb  3.5ppm 

L o c a t  i o n  
L - 0 + 7 5 ~ , 0 + 8 5 ~  
L-0+55s,O+65w 
L-0+55s,O+65w 
L - 0 + 5 5 ~ , 0 + 6 5 ~  
L-1+3os ,0+40w 
L-1+3os ,0+40w 
L - 2 + 2 5 s ,  0+1Ow 

Type 
g r a b  s a m p l e  
s e l e c t e d  c h i p  
s e l e c t e d  c h i p  
s e l e c t e d  c h i p  
g r a b  
g r a b  
g r a b  

O c c u r r e n c e  #3 i s  a g < a i n  q u a r t z  v e i n  r e l a t e d ,  a l t h o u g h  t r e n d i n g  
i n  a  n o r t h e r l y  d i r e c t i o n .  

Au Ag L o c a t  i o n  Type 
#30248  1075ppb  5 .  Oppm u p p e r  r o a d  g r a b  s a m p l e  
Pam 0 0 1  0 . 0 5  o z / t  0 . 2  o z / t  u p p e r  r o a d  g r a b  s a m p l e  
Pam 0 0 3  1 . 4 1  o z / t  3 . 5 8  o z / t  u p p e r  r o a d ( n )  g r a b  s a m p l e  
Pam 32  0 . 1 0  o z / t  0 . 1 2  o z / t  u p p e r  r o a d ( s )  1.0m c h i p  

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

_ _ .  1 6 .  3 . 5  l i n e  k i l o m e t e r s  o f  VLF d a t a  a re  p l o t t e d  on 
f i g u r e s  5 ,  6 .  A l l  r e a d i n g s  were t a k e n  a t  1 2 . 5  m e t e r  s t a t i o n  
i n t e r v a l s ,  i n v o l v i n g  two f r e q u e n c i e s  ( S e a t t l e ,  C u t l e r  ) .  D a t a  
was l a t e r  f r a s e r  f i l t e r e d  t o  b e t t e r  i s o l a t e  t r u e  c o n d u c t i v e  
h o r i z o n s .  Two main  c o n d u c t i v e  h o r i z o n s  w e r e  i s o l a t e d  t h a t  
c o i n c i d e d  w i t h  t h e  main  n o r t h ,  s o u t h  t r e n d i n g  s h e a r  z o n e s .  A 
t h i r d  c o n d u c t o r  t o  t h e  e a s t  p a r a l l e l i n g  t h e s e  z o n e s  h a s  y e t  t o  
be e x p l a i n e d .  T h e s e  z o n e s  w e r e  a l l  p i c k e d  u p  by  b o t h  
f r e q u e n c i e s ,  a l t h o i u g h  S e a t t l e  is p o s s i b l y  t h e  b e s t  f r e q u e n c y  t o  
u s e  f o r  t h e s e  s h e a r s .  The e a s t / w e s t  t r e n d i n g  " t e n s i o n  g a s h e s "  
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w e r e  n o t  i s o l a t e d  b y  t h e  C u t l e r  f r e q u e n c e ,  d u e  p o s s i b l y  t o  ( 1 0  
t h e i r  n o n - c o n d u c t i v e  n a t u r e .  

Resist- 
. . 

t h e  EM-16 
p r e s e n t  

_L~I The r e s i s t i v i t y  s u r v e y  , r u n  i n  c o n j u n c t i o n  w i t h  
s u r v e y  i s o l a t e d  b o t h  r e s i s t i v i t y  h i g h s  and l o w s .  A t  

t h e  h i g h s  c a n  n o t  r e a s o n a b l y  b e  e x p l a i n e d  a l t h o u g h  
t h e  r e s i s t i v i t y  l o w s  c o i n c i d e d  w i t h  t h e  two s h e a r  z o n e s  and 
r e p r e s e n t  s e r i c i t e  a l t e r a t i o n  o r  p o s s i b l e  s u l p h i d e  e n r i c h m e n t .  
The  d a t a  is  h i g h l y  i n t e r p r e t a t i v e  and  may h a v e  b e e n  i n f l u e n c e d  
b y  v a r y i n g  d e g r e e s  o f  c u l t u r a l  e f f e c t s  ( p r o b e  c o n t a c t s ,  s i g n a l  
s t r e n g t h ,  o v e r b u r d e n ) .  

, 

With  t h e  j . s o l a t i o ~ ?  o f  8 0 0  meters o f  c o n d u c t i v e  s h e a r  z o n e s  
t h a t  a r e  known t o  c o n t a i n  up  t o  1 . 4 6  o z / t  g o l d ,  1 . 4 0  o z / t  s i l v e r  
and  i t s  p o s s i b l e  r e 1 : a t e d  " t e n s i o n  g a s h e s "  w i t h  v a l u e s  o f  2 . 4 2  
o z / t  g o l d ,  3 . 2 1  o z / t  s i l v e r ,  t h e  p o t e n t i a l  f o r  e c o n o m i c  o r e  
b e a r i n g  h o r i z o n s  r e m a i n s  e x t r e m e l y  h i g h .  The c l a i m s  c u r r e n t l y  
c o v e r  a p p r o x i m a t e l y  3 . 5  k i l o m e t e r s  o f  t h i s  known s h e a r  and 
d e t a i l e d  f i e l d  i n v e s t i g a t i o n  r e m a i n s  a  p r i o r i t y  f o r  b o t h  p r e c i o u s  
m e t a l  and b a s e  m e t a l  m i n e r a l i z a t i o n .  
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Pam 0 1  
Pam 02 
Pam 0 3  
Pam 04 
Pam 05 
Pam 06 

.. Pam 07 
Pam 08 
Pam 09 
Pam 10 

s o u t h  of c l a i m  p o s t  I Pam 16 
3S,OE 245m Marb le# l  I Pam 19 _ _ _ _ _ _ _ _  _ - _ _ - _ _  _ -  I Pam 28 
_ _ _ _ _ _ _ _  _ _ - . _ _ _ - - -  I Pam 29 
L-0+75s, 0+83w I Pam 30 
L-5+OOs,0+73w I Pam 31 
L-0+75s, l+OCIw I Pam 32 
L-  1+30s ,  0+40w I Pam 33 
L-0+15s,  1+55w I P a m 3 4  
L-U+55s, 0+65w I Pam 35 
L-1+30s, 0+35w I Pam 36 
L-2+25s, 0+10w I Pam 39 
L - 2 + 2 5 ~ , 0 + 4 0 ~  I Pam 40 
L-4+00s,0+55w I Pam 4 1  
L-5+00s,O+75w I Pam 42 
------ ------- I Pam 4 3  
L-7+25s,0+85w Pam 44 
_--__-  _ _ _ _ - - -  I Pam 45 
L-0+60n, 3+00w I Pam 46 
L -  1 + 9 5 s ,  0+75e I Pam 47 
L-5+00s,O+75w I Pam 48 
L-2+02s, 0+75e I I 

L-0+40n, 3+00w I I 

L-O+10s,3+00w I I 

L - 2 + 9 0 ~ ,  2 + 7 ! 5 ~  I I 

L - 3 + 0 0 ~ ,  2 + 8 0 ~  I I 

L-8+50s, 1+00e I I 

- _--_- ----.-- I I 
I 
I 

L - 0 + 5 5 ~ ,  0 + 4 0 ~  I I 

L - 1 + 0 0 ~ ,  0 + 7 5 ~  I I 

u ppe r  road  exposure  I 

o c c u r r e n c e  3 
Marble 3 n o r t h  
o c c u r r e n c e  3 
L-O+55sJO+65w 
L-1+3Os,O+40w 
L-1+00s, 0+75e 
L-1+95s,0+75e 
L-7+0Os,O+25w 
L-0+15s, 1+55w 
L-1+25s,  1+50w 
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REC-01 1.1 4 30 19 1 102 2 
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S , o e c i a l i s t : r  i n  t f i n e r a l  E n v i r o n m e n t s  

705 Hect 15th S t r e ~ t  North Vancouv~r. 0,C. Canada V7R I T 2  

' ' - ' C :  1604)900-5814 OR (604) 908-4524 TELEXIVIA USA 7601067 UC 

C e r  t i f  * , ~ a t e  c z f  GEOCHEM 

F'ile:7-211 
D a t e :  MARCH 13/87 
Type: HOCC: GEOCI-iEM 

4e hc.reb\/ c e r t l f ? ~  the  f c ~ l l o w i n g  results. +or s a m p l e s  sc!brnj.tted. _ _ _ _  _L .---.--. A_ 

.---------------------------------------------------.------------------------------------------------------------------------------- 
3amn l e AG AU-FIRE 
dumber. F'PM F'PF 
.------------------------------------------------..------------------------------------------------------------------------------ 
;'(EC--.(I)B (1) . 4 1 (39 
-:EC:-.f:)9 4.6 27 (:>a 



MIN-EN LCSBORATORIE8 LTD- 
Special irt.5 in Uineral Environments 

105 Yert  15th Street  Nwth Vancouver, B,C, Canada VTI( 112 

P'"VE: (604)980-5814 OR t604)960-1521 TELEW:VIA USA 7601067 UC 
. .__-____________-_----------------------------------------------------------------------------------------------------------- 

G ' W Q E ~ ~ ~  

Company: J I M  CUTTLE 
F r o j  ect : MhWBLE 
Attention:J.CUTTLE 

F i  l e: 7-224 
Date:MAhCH 17/87 
Type: ROCK QEOCHEM 

He hereby c ~ r t i  f y  the fallowing results f o r  sample5 submit.ted. --- 
_______________-_--*---------------------------------------------------------------------------------------------- 

Samp 2 e CU AG HU-F I RE AU AlJ 
N ~ r m b e r  F'F'M F'FbM F' PEC G/TONNE OZ/TON 
---------------------------------------------------..----------------------------------------------------------------------------- 
REC-- 1 1 3.7 3500 
REC-. 1 2 1 1 0 . 0  :Tr0('.,00 €35. (1) r )  L.  42 
REC- 14 - 

3 .  I. 370 
REC--. 1 f; 7 

,% . 5 12OC) 
REC;.-. 16 0. 3 55' 
__-_---___-------_--------------------------------------------------------------------------------"------------------------------- 
F?EC.-. I7 (1) . 7 1 I. t~ 
HEC-.I 9 - 8 9 i:) 2.5 58 
REC-.2C' 0 .. 2 23 
R E C : - ~ ~  1 0400 1.4 86 
REC--2:: 0- 5 15 
___________________-------------------------------..-------------------------------------------------------------------------------- 
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'HONE: lb04!?6B-5@14 OF (bi%k!988-4524 TELEX:VIA USA 7601067 UC 
___________________----------.___________________________--__-_-________-__--_--___-_---_-----_---------------------------------- 
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C e r e - 2 -  f ideate of G E Q C H E M  



M I  N-EN L-ABORCSTOR I ES LTD - 
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705 Ues! 15iri Sire?: Nvth Va?couver, B . C .  C a n a d a  V'n I T ?  

:ompany: JIM C!!TTL..E 
r o-i ec t. : MARFi  .-.E 
,t t en t I. on : J . C:!!l-TL.E 

F i  1 e: 7- 1094 ,'FY':I 
I)sl:e : ~ lUGLJST 2(1!;'E!7 
Type: ROC\:' GE:'UC;kiF Y 



MI: N-EN L-AIBORATOR I ES LTD, 
Specialists in nineral Environaents 

705 West 15th Street N~rth Vancouver, B.C. Canada V7H 172 

L: (604)980-5814 OR (604)986-4524 TELEW:VIB USA 7601067 UC 
.---------------------------------------------------------------------------------------------------------------------- 

C e r  t i f i c a t r e  o f  A s r a ~  

F i  1 e: 7-432/F11 
D a t e : M A Y  21/87 
T y p e :  ROCK ASSAY 

le h e r e b y  c e r t i f y  the  following results for samples submitted. 

-------------------------------------------------..-------------------------------------------------------------------------- 
;ample AG AG AU AU 
lumber G/IONNE C)Z/TON G/TONNE O Z / T O N  
---------------------------------------------------.--------------------------------------------------- .......................... 

0.01 0.001 - , f 4 5 C 3 , ,  //. .: 
1528 0 .  2 0.02 
1530 C1-. L A .  6 0.69 11.58 0. 338 . . <\ 4 L. i , /  .-,& . I  

1531 0.2 0.01 0.06 0 . 0 ~ ) ~  - ,.- CJ~:"J/ 0 +@:.I 
I , ,  

,1533 (:I . 1 0.01 0.35 0.010 -- 6 4 5 : ;  i '  . 

C e r t i f i e d  b y - - - - - -  LL&2?es-, - - - - - - - 
MIN-EN L A B O R A T O R I E S  LTD. 
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705 Vest 15 th  S t ree t  Nor th  Vancouver, B.C. Canada V7H 112 

' <: (604)980-5811 OR (604) 988-4521 1ELEX:VIA USll 7601067 UC 
___________________---------------------------..---------------------------------------------------------------------------- 

C e r  t i f  . ica te rzf GEOCHEM 

:ompany : CYPRUS M I N E R A L S  
:'reject: 
i t t e n t i o n :  J .CUTTLE/A .  JACKSON 

F i  1 e: 7 - 4 3 2 / P Z  
D a t e : M A Y  21/87 
Type: ROCK GEOCHEM 

i e  hereby  c e r t i f y  the f o l l o w i n g  r esu l t s  f o r  samples submitted. 

.__________________------------------------------------------------------------------------------------------------------------- 

:amp 1 e CU FE ZN AG A U - F I R E  
.\lumber F'PM PPM PF'M F'PM PF'B .................................................................................................................................... 

102 103 L- / ~ - . - I J / ~ I J  ; .j 11528 
1.3 360 -L -L -s~  2; :  ; -,;::> ,.- J 11529 

I _ 
11532 0.2 69 - 0 - /G~  c, 04 ;&c~ 
11534 0. 6 13 , ,~,&IL.J 

____________-______-----------------------------..---------------------------------------------------------------------------- 



M I  N-EN L-6FC)RATOR I ES LTD - 
Specialists i n  f f ineral  E n v i r o n m e n t s  
705 Yest 15th Strceet North Vancouver, E.C. Canada V7R 1TZ 

Our: (604)980-5014 OR (604)908-4524 TELE1:VIA USA 7601067 UC 

F i  1 e: 7 -422 /P I  
Date: MAY 1S/U7 
Type: ROCK GEOCHEM 

e h e r e b v  cet-t . i . f 'v t h e  following results +or s a m p l e s  s~ \brn i  tted. - _ _  . ---..- --.. 
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, .' ATTENTIOH: A.H.VOGT ib041980-5814 CR I bOq)?@B-4524 t TYPE ROCK 6 E O t H E f i  + DRTE: JUNE 4 1987 
t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ----- --------------- --------------,-----J----- 

(VhLUES IN PPX 1 U V 1N AD-PPR _FA -------------------------------------------,----------- .----- ;--~+f:---d--:-~~i- ,--- A3---::!i-.-- - ----------.--- 
PAH 001 1 4,6 0 I200 1 7 0 .035 .Los )  3. F ,  

-  PA^ 002\ 1 4 4 . 3 / !  33 . . 1 ~  
PAtl 003 3 - -?,a 7 3 0 0 0  q8.Y /%2.*53 ' 2 .  CR 
pbn 004 I 6.8 lo l ~ o o o  / E d  F 0-7:- 

d PAH 005 3 2 . 5  8 1800 o - 052 
4 PAW 006 2 2 . 3  12 101 
v PAtl 007 2 1.8 10 . 22 
' PAN 008 1 - 4 . 9  14 700 
J PAH 009 1 9 .7 4 1  ';. ?50(10 5010 

' 
, . . . . .  

, ,  . . 
' . 

.. . 
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APANY: ST. JOE CAHRDA HINTEN LAOS I C P  R E P O R l  (RCT:6E0?7) PAGE 2 OF 3 
'PROJECT NO: ~ ~ ~ " J E s I '  l 5 T H  ST<; N D R T H  VANCOUVER, P. C. V7ll IT? FILE N0: 7-514 
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~VKUES I M  P P ~  I K L I I% nn no NR NI P PB s P SR TH _________-----_------------------------------------------------------------------------------------------------------------ 
pflr 001 4 30 1 4 30 7 7 08 30 1 10 19 9 8 1 
-4H 002 - 1050 8 8090 2 1 2  5 560 I h4[1 1 I 1 2 1 1 

~n 003 550 I 260 15 71 30 I so 6 5 1 C 

A I I  004 . 490 1 330 25 8 180 4 190 9 7 8 1 
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VLF-EM-16 F i e l d  D a t a  ( % D i p / Q u a d r a t u r e )  

( D i p  % is N o r t h , W e s t  +, S o u t h , E a s t  - ) 

L-O+OQKS. S e a t t l e  (24.8KHZ) C u t l e r  (24 .OKhz)  
D i p  % / Q u a d r a t u r e  Dip % / Q u a d r a t u r e  

R i v e r  



S e a t t l e  (24.8KHZ) 
Dip  % / Q u a . d r a t u r e  

C u t l e r  (24.OKhz) 
D i p  % / Q u a d r a t u r e  



S e a t t l e  (24.8Khz) 
Dip% / Quad 

Cutler (24.OKhz) 
Dip% / Quad 



Seattle (24.8Khz) Cutler (24.OKhz) 
Dip% / Quad Dip% / Quad 

-2/+8 
-5/+6 
-7/+16 
-3/+3 
- 1/+4 
-2/+6 
-7/+1 
-6/-2 
-9/-2 
-8/-2 
-8,'-4 
-6/+6 
-16/+2 
-lo/-7 
-15/-4 
-12/-5 
-12/+2 
-19/-3 
-12/-3 
-12/-2 
-8/0 
-11/-5 
-13/-4 
-12/-3 
-17/-1 
-17/-2 
-14/+2 
-2o/-1 
-24/-4 
-23/-3 
-19/-2 
-22/-1 
-29/-2 
-26/-5 
-26/-2 
-31/0 

Cable effect to 1+50E 



S e a t t l e  ( 2 4 . 8 )  C u t l e r  ( 2 4 . 0 )  
D i p %  / Quad D i p %  / Quad 

-6/+11 0 /+5 
-9/+12 -1/+3 
-12/+11 +2/+2 
-18/+6 +6/+2 
-20/+ 1 +2/+2 
-24/-2 -2/-2 
-23/-2 -3 / -2  
-20/-2 -5/-4 
-21/-5 -8/-3 
-19/-5 -11/-2 
-17/-1 -14/-4 
-15/0 -16/-1 
-18/0 -16/0 
-16/-2 -11/+2 
-18/-5 -18/0 
-2O/-5 -18/-2 
-25/-1CI -17/-7 
-28/-10 -21/-7 
-30/- 13. -2O/-4 
-22/-8 -18/0 
-14/-2 -12/-4 
-15/-4 -15/-2 
-19/-7 -16/-3 
-21/-8 -15/-3 
-20/-7 -15,'-4 
-19/-6 -17/0 
-25/-8 -17/-6 
-22/-7 -2O/-2 
-18/-2 -21/-4 
-18/-7 -22/+2 
-26/-9 -21/-11 
-22/-6 -25/0 
-25/-6 -27/+1 
-31/-9 -32/-14 

Cab le  interference t o  1+50E 



S e a t t l e  (24.8Khz) 
D i p %  / Quad 

Cut ler  (24.OKhz) 
Dip% /Quad 



Seattle (24.8Khz) 
Dip% / Quad 

Cutler (24.OKhz) 
Dip% / Quad 



S e a t t l e  Cutler 





FbSistlvltv Survev 
. . 

Resistivity (VLF-EM-16R). Resistivity(ohm meters)/Phase Angle 

Ll+OOS 
3+50W 1600/45 1 

500 1 2+25W 
3+25W 390/45 1 

River I 2+00W 
3+00W 7U0/41 1 

600/44 1 1+75W 
2+75W 750/53 1 

900/49 1 1+50W 
2+50W 800/52 1 

1-2+00S 
3+25W 650/48 1 

500/45 1 2+00W 
3+00W 400/40 1 

river 1 1+75W 
2+75W 250/43 1 

600/45 1 1+50W 
2+50W 800/44 1 

950/43 1 1+25W 
2+25W 1000/43 1 
-------------------------- 



Jt-31-00s ( c a b l e  i n t e r f e r e n c e  from 1+00E - 1+50E) 

3+50W I 
I 

1500/43 1 2+25W 
3+25W 1400/41 1 

500/45 1 2+00W 
3+00W 250/45 1 

450/41 1 1+75W 
2+75W r i v e r  I 

I 

300/41 1 1+!50W 
2+50W 450/45 1 



L-4+Q4S (cable i n t e r f e r e n c e  0+50E - 1+00E) 
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EM16R SPECIFICATIONS 
. 

- 

MEASURED QUANTITY -Apparent R e s i s t i v i t y  of  t h e  ground 
i n  ohm-meters 

-Phase angle between Ex and H i n  
degrees  Y 

RESISTIVITY RANGES 10 - 300 ohm-meters 
100 - 3000 ohm-meters 

-1000 - 30000 ohm-meters 

I PHASE RANGE 0-90 degrees  

RESOLUTION 

OUTPUT 

* R e s i s t i v i t y :  f 2% g u l l  s c a l e  
*Phase : f 0.5 

Null  by aud io  tone.  R e s i s t i v i t y  and 
phase a n g l e  read  from graduated d i a l s .  

OPERATING FREQUENCY 15-25 kHz VLF Radio Band. S t a t i o n  
s e l e c t i o n  by means of r o t a r y  swi tch .  

I INTERPROBE SPACING 10 meters 
I 

PROBE INPUT IMPEDANCE 100 M Q  i n  p a r a l l e l  wi th  0.5 p i c o f a r a d s  
I 

I i 
DIMENSIONS 19 x 11.5 x 10 cm. 

( a t t ached  to  s i d e  of  EM16) 

WEIGHT 1.5 kg ( inc lud ing  probes and c a b l e )  
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FIELD PROCEDURE -. 

1. Mounting o f  The EM16R Console To  The EM16 Uni t  

A l ign  t h e  EM16R conso le ,  i n  r e s p e c t  t o  t h e  EM16 cove r ,  so 

t h a t  t h e  s t a t i o n  s e l e c t o r  on t h e  c o n s o l e  i s  c l o s e  t o  t h e  

EM16R o u t p u t  r e c e p t a c l e  on t h e  EM16 c o n t r o l  p l a t e .  See 
photograph on f a c i n g  page. 

T o  mount t h e  c o n s o l e  on t h e  EM16 u s e  4 s t u d  f a s t e n e r s .  

To connec t  t h e  EM16 c o n s o l e  w i t h  t h e  EM16 e l e c t r i c a l l y ,  

p l u g  t h e  EM16R c o n s o l e  o u t p u t  p lug  i n  t h e  cor responding  

r e c e p t a c l e  on t h e  EM16 c o n t r o l  pane l .  

2. O r i e n t a t i o n  

The i n s t r u m e n t  m e a s u r e $ ~ r e s i s t i v i t " y  along a' l i n e  i n  the same 

d i r e c t i o n  as  t h e  s t a t i o n .  A f t e r  a VLF t r a n s m i t t i n g  s t a t i o n  

h a s  been selected EM16 is used t o  de t e rmine  t h e  d i r e c t i o n  

t o  t h e  t r a n s m i t t e r .  

The MODE s e l e c t o r  s w i t c h  i s  thrown t o  EM16, and t h e  QUAD- 

RATURE/RESISTIVITY d i a l  i s  t u r n e d  t o  zero .  With t h e  t w o  

r e c e i v e r  coi ls  i n  t h e  hand le  o f  t h e  EM16 i n  a h o r i z o n t a l  

p l a n e ,  w i t h  t h e  EM16R u n i t  undernea th ,  t u r n  t h e  whole 

i n s t r u m e n t  i n  a h o r i z o n t a l  p l a n e  u n t i l  t h e  s t a t i o n  s i g n a l  

goes  t o  n u l l .  A t  t h . i s  t i m e  t h e  l ong  a x i s  of  t h e  EM16 handle  

( s i g n a l  c o i l )  i s  p o i n t i n g  towards t h e  s t a t i o n ,  and t h e  s h o r t  

a x i s  ( r e f e r e n c e  c o i l . )  is maximum coupled t o  t h e  magnet ic  

f i e l d .  Switch mode t o  EM16R. 

The EM16 QUADRATURE Knob z e r o  l i n e  i s  used a s  a c u r s o r  f o r  

t h e  EM16R RESISTIVITY Index r i n g ,  and t h e  EM16R RESISTIVITY 

Index  r i n g  z e r o  l i n e  i s  t h e  c u r s o r  f o r  t h e  EM16R QUADRATURE 

Knob. 

A l l  EM16 c a l i b r a t i o n s  are i n  b l a c k ,  a l l  EM16R c a l i b r a t i o n s  

a r e  i n  red .  

--. 



Page 4. 

3 .  Taking a Reading 

To t ake  a reading,  o r i e n t  t h e  u n i t  s o  t h a t  t h e  s h o r t e r  

handle a r m  i s  a t  t h e  r i g h t  angle  t o  t h e  d i r e c t i o n  of t h e  

s t a t i o n  and i n  t h e  h o r i z o n t a l  plane,  a s  descr ibed i n  2. 

For convenience and s t a b i l i t y  t h e  instrument  can be l a i d  

on t h e  ground dur ing  t h e  reading,  with t h e  EM16R console  

beneath.  Connect t h e  probes t o  t h e  EM16R console  r e c e p t a c l e  

through t h e  10 rneters long probe cable ,  

Ensure t h a t  t h e  s t a t i o n  s e l e c t o r  switch on the'EMI6 and- 

EM16R a r e  both.l:urned t o  t h e  d e s i r e d  s t a t i o n  frequency. 

Push t h e  probes i n t o  t h e  ground 10 metres a p a r t  i n  t h e  

d i r e c t i o n  of  t h e  s t a t i o n ,  t h a t  is  t o  say a l igned wi th  t h e  

long a x i s  o f . t h e  handle. The'cable end wi th  a red  marker 

s l e e v e  goes t o  t h e  probe n e a r e s t  t h e  top  of  t h e  EM16 i n s t r u -  

ment case ,  t h e  unmarked c a b l e  goes t o  t h e  probe o f f  i n  t h e  

d i r e c t i o n  o f  t h e  EM16 c o i l  handle. S e t  t h e  r e s i s t i v i t y  

m u l t i p l i e r  switch t o  xlOOO p o s i t i o n ,  r o t a t e  t h e  EM16R 

RESISTIVITY CONTROL (same knob a s  f o r  QUADRATURE when using 

EM16) f o r  minimum sound i n t e n s i t y  i n  t h e  speaker.  

Turn t h e  phase c:ontml knob on t h e  EM16R console  t o  f u r t h e r  

minimize t h e  sound. 

R e s i s t i v i t y  is read- f rom t h e  p o s i t i o n  of t h e  red  zero  l i n e  

on t h e  quadra ture  d i a l  a g a i n s t  t h e  red  numerals on t h e  

index r i n g .  Mulltiply by 1000 i n  thi3 case  t o  o b t a i n  a c t u a l  

r e s i s t i v i t y  i n  ohm meters.  



I f  t h e  number on t h e  r e s i s t i v i t y  index r i n g  i s  3 o r  less, 

use a lower r e s i s t i v i t y  m u l t i p l i e r  s c a l e  and re-do t h e  

n u l l i n g  procedure.  

The x10 r e s i s t i v i t : ~  m u l t i p l i e r  s c a l e  should be used i n  t h e  

case  of a  r e s i s t i v i t y  reading of 300 ohm meters o r  l e s s .  

Record t h e  phase a n g l e  by which t h e  measured e l e c t r i c a l  

f i e l d  component l e a d s  t h e  reference  magnetic f i e l d  component. 

This  i s  45O f o r  homogeneous condi t ions ,  a s  when t h e  depth 

of  t h e  l a y e r  being measured is more than one o r  two s k i n  

depths.  .Wh&--a;lower l a y e r  more r e s i s t i v e  is p resen t  t h e  

pEase ang le  w i l l  g e n e r a l l y  decrease ,  and inc reases  when a  

more conduct ive l a y e r  i s  present .  



Fig. 



Fig. 9 
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