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I NTRODUCT !-gLJ 

T h r s  r e p o r t  s u m r n a r r z e s  t h e  r e s u l t s  o f  t h e  1 9 8 4  f l e l d  p r o g r a m m e  a t  
t h e  W e s t  p r o p e r t y ,  o n  V a n c o u v e r  I s l a n d ,  n e a r  t h e  t o w n  o f  C r o f t o n  
[ F r g u r e  1 ) .  

T h e  f t e l d  c r e w  consisted o f  t h r e e  p e o p l e :  S .  L e a r .  M .  H r l t z  a n d  
P .  F r r e l e .  S o l  I s a m p l r n g ,  V . L . F .  a n d  m a g n e t o m e t e r  s u r v e y s  w e r e  
c o n d u c t e d  b y  P .  F r i e l e .  S .  L e a r  a n d  M .  H r l t z  w e r e  r e s p o n s ~ b l e  f o r  
g e o l o g r c a l  m a p p l n g ,  I ~ t h o g e o c h e m r c a l  s a m p l r n g ,  d r l  l l  c o r e  l o g g l n g  a n d  
s a m p l r n g .  A l o c a l  g e o l o g y  s t u d e n t ,  J .  W a l k e r ,  w a s  h l r e d  o n  a p a r t - t r m e  
b a s r s  t o  ~ s s r s t  w r t h  d r a f t l n q  o f  s a m p l e  r e s u l t s  a n d  s o m e  f r e l d w o r k .  

A  c u t  g r r d  o f  4 0  8  k n i  w a s  e u t a b l  r s h e d  b y  V a n  A l p h e n  G e o l o g r c a l  
S e r v r c e s .  T h r s  p r o v r d e d  t h e  b a s r s  f o r  r n r t r a l  e x p l o r a t r o n  w o r k ,  w l t h  
l a t e r  e x t e n s ~ o n s  t o  t h e  s o u t h ,  w e s t  a n d  e a s t .  

Q u e s t o r  L t d .  c o n d u c t e d  a n  a ~ r b o r n e  EM s u r v e y  r n  e a r l y  J u n e .  A 
g r o u n d  EM s u r v e y  o n  t h e  c u t - g r r d  w a s  p e r f o r m e d  b y  L a m o n t a g n e  G e o p h y s r c s  
L t d  c o v e r i n g  2 9 . 5  Ilne-kilometers 

On t h e  b a s t s  o f  g e o p h y s r c a l ,  q e o c h e m r c a l  a n d  g e o l o g r c a l  d a t a ,  
e l g h t  d r ~ l l  h o l e s  w e r e  c o m p l e t e d .  D r r l l r n g  w a s  d o n e  b y  L o n g y e a r  C a n a d a  
u r r n g  a L Y - 3 8  d r  I 1 l A t o t a l  o f  1 1 2 8 . 3 m  w e r e  d r i l l e d .  R e s u l t s  f r o m  
t h e  d r ~ l l  p r o g r a m m e  w e r e  d r s a p p o r n t l n g  w r t h  l o w  C u  v a l u e s  o v e r  s m a l l  
~ n t e r v a l s .  N o  s l q n r  f  r c a n t  A u  v a l u e s  w e r e  e n c o u n t e r e d .  

T h e  f r e l d  p r o g r a m m e  c o m m e n c e d  o n  J u n e  6 ,  a n d  w a s  c o m p l e t e d  o n  
S e p t e m b e r  2 0 .  1 9 8 4  

PROPERTY AAfJ_D_ C L A I M  STATIJS 

T h e  w e s t  p r o p e r t y  c o n s r s t s  o f  n r n e  m o d r f l e d  g r l d - l o c a t e d  c l a r m s  
a n d  t w o  2 - p o s t  c l a ~ m s  t o t a l l r n u  1 8  4 2  k m 2  ( s e e  F r g u r e  2 1  F o u r  o f  t h e  
c l a ~ m s ,  W e s t  1 t h r o u g h  4  a r e  ~ ~ n d e r  o p t r o n  f r o m  R .  B ~ l q u r s t  a n d  L .  
A l l e n .  T h e  r e m a r n r n g  c l a r m s  w e r e  s t a k e d  b y  F a l c o n b r ~ d g e  L l m r t e d  d u r r n g  
t h e  1 9 8 4  f ~ e l d  s e a s o n  A t a b l e  s ~ l r n m a r l z r n q  c l a r m  i n f o r m a t r o n  f o l l o w s :  

Nw!4E RECC)RU_ # O N  I TS -.-- EXP l  RY - DATE- 

W e s t  1 
W e s t  2 
W e s t  3 ( 2 - P o s t !  

W e s t  4 ( 2 - P o s t )  

W e s t  5 
W e s t  6 
W e s t  7 
W e s t  8 
W e s t  9 t' w e s t  1 0  
W e s t  1 1  

F e b  1 3 / 1 9 8 5  
M a r  1 4 / 1 9 8 5  
M a r  1 4 / 1 9 8 5  

M a r  1 4 / 1 9 8 5  

M a y  2 2 1 1 9 8 5  
M a y  2 2 / 1 9 8 5  
M a y  2 2 / 1 9 8 5  
M a y  2 2 / 1 9 8 5  
J u l  1 7 / 1 9 8 5  

A u g  R / 1 9 8 5  
A u g  8 / 1 9 8 5  
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K n o w n  p a s t  p r o d u c ~ n g  s u l p h ~ d e  d e p o s ~ t s  o c c u r  or1 M t .  S r c k e r  3 k m  
w e s t  o f  t h e  p r o p e r t y  H o s t  r o c k s  a r e  M y r a  F o r r n a t ~ o n  v o l c a n t c s  o f  t h e  
S r c k e r  G r o u p .  T h e s e  d e p o s r t s ,  k n o w n  a s  T h e  L e n o r a ,  T y e e  a n d  R ~ c h a r d s  
I I  z o n e s  f o r m e d  t h e  o l d  T w l n  " J "  m r n e ,  w h ~ c h  w a s  m l n e d  p r i m a r t l y  f o r  
c o p p e r  f r o m  1 8 9 8 - 1 9 0 9  a n d  r n t e r r n ~ t t e n t l y  u n t i l  1 9 6 4 .  A  t o t a l  o f  
3 0 0 , 0 0 0  t o n s  w e r e  m ~ n e d  g r a d ~ n g  3 . 4 6 %  C u .  0 . 1 2  o z / t  A u  a n d  2 . 6  o z / t  A g .  
Z ~ n c  a n d  l e a d  p r o d u c t ~ o n  r e c o r d s  a r e  r n c o m p l e t e  b u t  C a r s o n  ( 1 9 6 9 )  g ~ v e s  
t y p ~ c a l  g r a d e s  f o r  t h e  T w ~ n  " J "  n o r t h  z o n e  a s  6 . 3 %  Z n ,  1 . 3 %  C u ,  0.6% 
P b ,  . 0 8  o z / t  A u ,  a n d  2 . 9  o z / t  A g .  

T h e  W e s t  p r o p e r t y  c o n t a r n s  n u m e r o u s  p l t s ,  t r e n c h e s ,  s h a f t s  a n d  
a d ~ t s  d a t r n g  f r o m  t h e  t u r n  o f  t h e  c e n t u r y .  M a n y  o f  t h e s e  s h o w l n g s  w e r e  
o r r ~ r n a l l y  discovered d u r r n g  c o n s t r u c t r o n  o f  a r a r l r o a d  I l n e  f r o m  t h e  
L e n o r a  M ~ n e  o n  M t .  S ~ c k e r  t o  C r o f t o n  T h e s e  w o r k ~ n g s  a r e  m e n t r o n e d  r n  
c u r s o r y  f a s h ~ o n  r n  o l d  r e p o r t s ,  ~ f  a t  a l l .  

M o r e  r e c e n t  e x p l o r a t ~ o n  a c t r v ~ t y  h a s  b e e n  g l e a n e d  f r o m  a s s e s s m e n t  
r e p o r t s  a s  f o l l o w s :  

1 9 6 9 :  C a n  P a c  M i n e r a l s  c a r r ~ e d  o u t  g e o l o g ~ c a l  m a p p ~ n g  a n d  m a g n e t o m e t e r  
s u r v e y s  o v e r  m o s t  o f  t h e  c l a ~ m  ~ r e a  a s  p a r t  o f  a n  e v a l u a t r o n  o f  t h e  
m l n e r a l  p o t e n t i a l  o f  t h e  E & N R a ~ l w a y  L a n d  G r a n t .  

1 9 7 8 - 7 9 :  -- S  E . R . E . M .  c o n d u c t e d  d e t ~ l l e d  m a p p ~ n g  a n d  y e o l o g r c a l  s a m p l ~ n g  
o v e r  p o r t r o n s  o f  t h e  p r e s e n t  p r o p e r t y .  T h e  y e o c h e r n r c a l  s o 1 1  s a m p l ~ n g  
r e s u l t s  s h o w  c o l n c r d e n t  c o p p e r  a n d  z ~ n c  a n o m a l r e s  a n d  a r e  o p e n  t o  t h e  
w e s t .  S . E . R . E . M  c l o s e d  t h e r r  W e s t e r n  C a n a d I a n  o f f r c e s  s h o r t l y  a f t e r -  
w o r d s ,  b e f o r e  a n y  k n o w n  f o l l o w - u p  w o r k  w a s  c o n d u c t e d .  

1 9 8 2 - 8 3 :  T h e  p r e s e n t  c l a l m  g r o t ~ p  w a s - s t a k e d  a n d  r e c o r d e d  

REGIONAL  .GEOLOGY 

T h e  w e s t  p r o p e r t y  l ~ e s  w l t h l n  P a l e o z o ~ c  S l c k e r  G r o u p  o f  t h e  
C o w ~ c h a n - H o r n e  L a k e  i i p l ~ f t  ( F r g u r e s  3 , 4 ) .  T h e  S r c k e r  G r o u p  h a s  b e e n  
d ~ v r d e d  ~ n t o  f o u r  u n ~ t s ,  w h ~ c h  a r e ,  f r o m  y o u n g e s t  t o  o l d e s t  ( M u l l e t - ,  
1 9 8 0 3 :  

R u t t h  L a k e  Format~ont: L ~ m e s t o n e  w ~ t h  c a l c a r e o u s  s ~ l t s t o n e ;  some  
d l a b a s e  sills. 

S e d t m e n t - S I I L  U n i t :  T r a n s l t l o n a l  u n r t  b e t w e e n  M y r a  a n d  B u t t l e  L a k e  
f o r n l a t r o n s  A r g r l l ~ t e ,  s r l t s t o n e  ~ n d  c h e r t  w r t h  r n t e r l a y e r e d  s r l l  o f  

M y r a  F o r m a t l o & :  B a s ~ c  t o  r h y o d a c ~ t i c  t u f f ,  h r e c c t a  a n d  l a v a ;  
a r q r  l l ~ t e ,  s r l t s t o n e ,  c h e r t .  

N i t r n a t  F o r m a t i ~ n - :  M e t a b a s a l t r c  l a v a s .  p i l l o w e d  o r  a g g l o m e r a t e ,  
c o m m o n l y  w c t h  l a r g e  c o n s p ~ c u o u s  u r a l ~ t i z e d  p y r o x e n e  p h e n o c r y s t s ;  m ~ n o r  
m a s s r v e  t o  b a n d e d  t u f f .  



L... .- 

TO 2 0 .  
0.. . . ; . . . .:'a 
0." : .  . 0 .  "3 
p.b'P;:.:".:"J 

fig. 3 
Geological sketch map  of Vancouver Island. 
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S ~ c k e r  G r o u p  r o c k s  ~ n  t h e  p r o p e r t y  a r e a  h a v e  b e e n  s t r o n g l y  f? d e f o r m e d .  T h e y  a r e  c o m p o s e d  l a r g e l y  o f  r s o c l  ~ n a l  l y  f o l d e d  r o c k s .  
A x l a l  p l a n e  f o l a t l o n s  h a v e  v e r t r c a l ,  n o r t h e a s t  a n d  s o u t h w e s t  d l p s  

PROPERTY. G - W L O G Y  

T h e  p r o p e r t y  I S  u n d e r l a ~ n  b y  P a l e o z o ~ c  v o l c a n ~ c s  a n d  s e d ~ m e n t s  o f  
t h e  S r c k e r  G r o u p  w h r c h  a r e  i ~ n c o n f o r m ~ b l y  o v e r l a p p e d  b y  C r e t a c e o u s  
s e d ~ m e n t s  o f  t h e  N a n a ~ m o  G r o u p  o n  t h e  n o r t h  a n d  e a s t  c l a i m  m a r g ~ n s .  
l n t r u s ~ v e  s ~ l l - l ~ k e  b o d r e s  o f  g a b b r o - d ~ o r ~ t e  o r  s h o n k r n r t e  ( E a s t w o o d ,  
1 9 7 8 )  a r e  f o u n d  t h r o u g h o u t  t h e  s e q u e n c e .  T h e s e  m a y  r e p r e s e n t  c o m a g -  
m a t ~ c  s u b - v o l c a n r c  ~ 1 1 1 s  a n d  f e e d e r s .  T h e  N ~ t n a t  F o r m a t ~ o n  I S  d e s -  
o r r b e d  a s  h a v l n g  r e l a t e d  g a b h r - o  a n d  d l o r ~ t e  r n t r u s r o n s .  

T h e s e  a r e  ~ n t e r m e d l a t e  v o l c a n r c  r o c k s  p r e s u m a b l y  o f  t h e  N ~ t r n a t  
F o r m a t r o n  ( M i i l l e r ,  1 9 7 9 1 .  T h e y  h a v e  b e e n  d l v r d e d  l n t o  t h r e e  u n i t s ,  
b a s e d  o n  f i e l d  o h s e r v a t l o n s  a n d  t h r n - s e c t l o n  s t u d l e s  b y  V a n c o u v e r  
P e t r o g r a p h r c s .  A l l  t h r e e  units h a v e  b e e n  m e t a m o r p h o s e d  r n  a  s h e a r  
e n v r r o n m e n t  w ~ t h  r e c r y s t a l l ~ z a t ~ o n  o f  g r o u n d m a s s  p r o d u c ~ n g  a  f o l ~ a t e d  
t e x t u r e  ( V a n c o u v e r  P e t r o g r a p h t c s ,  1 9 8 4 ) .  

U n l t  1: F l n e  q r a l n e d ,  m e d i u m  t o  d a r k  g r e e n  v o l c a n ~ c s .  
N o  o b v r o u s  e p ~ d o t e  r n  hand-specimen. S l r g h t l y  f o l ~ a t e d .  
M r n o r  c h l o r i t r c  a n d  S I  l r c r c  a l t e r n t r o n -  l d e n t ~ f ~ e d  a s  a  
l a t i t e  t u f f  f r o m  t h r n - s e c t ~ o n  w o r k .  

U n r t  2: F . g .  m e d ~ u m  t o  d a r k  g r e e n  v o l c a n r c s  w r t h  n o d u l e s  
o f  e p r d o t e  a n d  q u a r t z .  N o d u l e s  a r e  r o u n d  t o  o v a l  s h a p e d  
v ~ r y r n g  f r o m  0 . 5  cm t o  R cm l o n g ;  m o d e  I S  l c m .  P y r ~ t e  
o f t e n  o c c u r s  w r t h r n  e p r d o t e  n o d u l e s .  N o d u l e s  a r e  f r e -  
q u e n t l y  e l o n g a t e d  a n d  a l l g n e d  p a r a l l e l  t o  m a j o r  f o l ~ a -  
t r o n  d ~ r e c t r o n .  S u b h e d r a l  p h e n o c r y s t s  o f  p l a g r o c l a s e  1 
t o  4 tnm l o n g  c o m p r r s e  u p  t o  2 0 %  o f  r o c k .  O f t e n  m o d e -  
r n t e l y  s ~  l l c i f ~ e d .  P o r p h y r l t l c  l a t l t e  f l o w  w r t h  q u a r t z -  
e p ~ d o t e  l e n s e s .  

U n i t  3: P h e n o c r y s t s  o f  h o r n b l e n d e  a n d  p l a g ~ o c l a s e  ~ n  a  
f ~ n e - g r a r n e d  g r o u n d m a s s  H o r n b l e n d e  c r y s t a l s  a r e  s u b -  
h e d r a l  t o  e u h e d r a l ,  lmm t o  1 c m  l o n g  ( m o d e  1 s  3 t o  5 mm) 
a n d  s t a n d  o u t  o n  w e a t h e r e d  s u r f a c e .  H o r n b l e n d e  c o m p r ~ s e s  
u p  t o  20% o f  r o c k  F l a q ~ o c l a s e  p h e n o c r y s t s  a r e  s u b -  
h e d r a l ,  1 t o  3mm l o n g .  E p i d o t e  1 s  f o u n d  a s  s p h e r o i d a l  
p a t c h e s  1  t o  4 mm l o n g .  T h ~ s  u n l t  I S  m o s t  common  ~ n  t h e  
s o u t h e r n  p a r t  o f  t h e  p r o p e r t y .  A n d e s ~ t e  f l o w  w ~ t h  p o r -  
p h y r l t r c  h o r n b l e n d e .  

U n ~ t s  _4, U: T h e s e  a r e  F e l s ~ c  v o l c a n r c s  w h r c h  o c c u r  m a r n l y  r n  t h e  
n o r t h e r n  p a r t  o f  t h e  p r o p e r t y  T h e y  a r e  h r g h l y  f o l ~ a t e d ,  u s u a l l y  a t  
1 0 5 - 1 2 0  d e g r e e s ,  w r t h  a  vertical o r  n e a r - v e r t l c a l  d r p .  S e r l c r t e  

C a l t e r a t ~ o n  I S  c o m m o n .  U n t t  4 h a s  b e e n  o b s e r v e d  a s  a  3m w r d e  v e l n  w r t h  
q u a r t z - c h l o r ~ t e  s e l v a g e s  r n t r u d r n g  a n d e s l t e  v o l c a n ~ c s .  T h e s e  u n l t s  a r e  
t h o u g h t  t o  b e  y o u n g e r  t h a n  t h e  i n t c r m e d t a t e  v o l c a n ~ c s ,  p o s s i b l y  p a r t  o f  
t h e  M y r a  F o r m a t r o n  ( M u l l e r ,  1 9 7 4 )  P y r ~ t e  a n d  l e s s e r  a m o u n t s  o f  c h a l -  





c o p y r r t e  a n d  s p h a l e r l t e  o c c u r  w l t h l n  t h e s e  u n l t s ,  o f t e n  c o n c e n t r a t e d  a t  
t h e  c o n t a c t  w ~ t h  t h e  ~ n t r u s l v e  (Unit 5 1 .  M o s t  o f  t h e  o l d  s h a f t s  a n d  
a d ~ t s  o n  t h e  p r o p e r t y  a r e  f o u n d  o n  this c o n t a c t .  T h e s e  u n ~ t s  h a v e  b e e n  
~ d e n t ~ f ~ e d  a s  r h y o d a c ~ t e  f l o w s  ~ n  t h ~ n  s e c t ~ o n  s t u d y .  T u f f s  a r e  a l s o  
t h o u g h t  t o  o c c u r  i n  t h e  s e q u e n c e .  

U n ~ t  3: Q u a r t z - f e l d s p a r  p o r p h y r y :  E l l ~ p s o ~ d a l  p h e n o -  
c r y s t s  o f  d u l l  g r e y  q u a r t z ,  Imm t o  l cm l o n g  cn  a  f . g .  
m e d r u m  g r e e n  g r o u n d m a s s .  S u b h e d r a l  p h e n o c r y s t s  o f  
p l a g l o c l a s e ,  1 t o  3 mm l o n g .  W e a t h e r e d  s u r f a c e  I S  

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

U n ~ t  4a: A p h a n ~ t r c ,  l l g h t  b r o w n  t o  g r e y  c h e r t y  t u f f  w ~ t h  
occasional q u a r t z  a n d  f e l d s p a r  p h e n o c r y s t s .  C o n t a ~ n s  
d r s s e m ~ n a t e d  P y ,  l o c a l l y  u p  t o  10%. 

I J n l t  49: Q u a r t z - s e r l c l t e  s c h l s t  H l g h l y  f o l l a t e d  unit 
o f t e n  r n  c l o s e  p r o x ~ m ~ t y  t o  u n ~ t  4 .  Occasional q u a r t z  
p h e n o c r y s t s  a r e  o b s e r v e d .  T h e s e  a r e  l ~ k e l y  m o r e  a b u n -  
d a n t ,  b u t  a r e  o b s c u r e d  b y  l n t e n s e  f o l l a t l o n .  P l a g l o c l a s e  
g r a r n s  c o m p r l s e  5 0  t o  70% o f  g r o u n d m ~ s s  a s  o b s e r v e d  r n  
t h r n  s e c t ~ o n  a n a l y s ~ s .  P l a g ~ o c l a s e  a l s o  o c c u r s  a s  s u b -  
h e d r a l  t o  a n h e d r a l  p h e n o c r y s t s ,  0 1 - 0 . 5  mm l o n g  b u t  
t h e s e  a r e  n o t  o b s e r v e d  ~ n  h a n d  s p e c ~ m e n  

Y n ~ t  5: L a r g e  o u t c r o p s  o f  l n t r u s l v e  o c c u r  ~ n  t h r e e  b a n d s  a l o n g  
h l l l t o p s  ~ n  t h e  n o r t h e r n  p o r t ~ o n  o f  t h e  p r o p e r t y .  O u t c r o p s  s o u t h  o f  
B r e e n  L a k e  f o r m  s m a l l e r  b o d l e s  w l t h r n - N ~ t ~ n a t  I?)  v o l c a n ~ c s .  T h e  
~ n t r u s ~ v e  f o r m s  s ~ l l - l ~ k e  b o d ~ e s  s u b - p a r a l l e l  t o  t h e  p e r v a s ~ v e  f o l ~ a -  
t ~ o n  d ~ r e c t ~ o n  o b s e r v e d  ~ n  U n l t s  1 t o  4 .  T h e  l n t r u s l v e  I S  g e n e r a l l y  
n o n - f o l r a t e d ,  b u t  I S  f ~ n e r - q r a ~ n e d  a n d  c l o s e l y  f r a c t u r e d  n e a r  t h e  
m a r g ~ n s .  

T h e  ~ n t r u s l v e  h e s  b e e n  ~ d e n t l f ~ e d  a s  a  h o r n b l e n d e  2 q u a r t z  d l o r ~ t e  
( V a n c o u v e r  P e t r o g r a p h ~ c s l  o r  a  h o r n b l e n d e  s h o n k ~ n ~ t e  ( E a s t w o o d ) .  
M e d r u m  t o  c o a r s e  grained p r l s m a t l c  h o r n b l e n d e  a n d  p l a g l o c l a s e  c r y s t a l s  
o c c u r  ~ n  a  f ~ n e r - g r a ~ n e d  d a r k  g r e y - g r e e n  g r o u n d m a s s .  M a g n e t ~ c  ~ l m e n ~ t e  
I S  s c o m m o n  a c c e s s o r y  m r n e r a l  ~ n  f g p e t c h e s  u p  t o  1 mm w l d e  c o m -  
p r ~ s ~ n g  10% o f  r o c k  ~ n  p l a c e s  T r a c e  a m o u n t s  o f  chalcopyrite a n d  m ~ n o r  
h o r n ~ t e  o c c u r  a s s o c ~ a t e d  with e p l d o t e  p a t c h e s  

T w o  q u a r r i e s  h a v e  b e e n  d e v e l o p e d  ~ n  t h e  d l o r l t e  r n t r u s l v e .  
M a t e r ~ a l  f r o m  t h e  q u a r r ~ e s  h a s  b e e n  u s e d  f o r  f i l l  a t  t h e  C r o f t o n  l a k e  
d a m  a n d  t h e  C r o f t o n  rnr l l s ~ t e .  

U n i t  &: 

S e m i - m a s s l v e  s u l p h i d e s :  H ~ g h  c o n c e n t r a t ~ o n s  o f  P y r l t e  + c h a l c o -  
pyrite a n d  s p h a l e r ~ t e  o c c u r  m a l n l y  i n  d u m p s  o f  o l d  w o r k i n g s .  S m a l l  
s e c t t o n s  o f  semi-mass~ve m a g n e t i t e  w e r e  o b s e r v e d  r n  d r r t l  c o r e  ( D D H  1 
a n d  2 ) .  



F i g . 4 ~  - D e t a i l e d  g e o l o g i c a l  mapping of Arbutus P o i n t ,  
Maple Bay, showing f o l d i n g  i n  Myra and N i t i n a t  Format ions .  
( M u l l e r ,  1979)  



Un I t  I: 

A f e w  o u t c r o p s  o f  d a r k  g r e y  a r g ~ l l ~ t e  w e r e  o b s e r v e d  i n  t h e  n o r t h -  
e r n  p o r t ~ o n  o f  t h e  p r o p e r t y .  S l a t y  c l e a v a g e  w i t h  m l c a c e o u s  s h e e n  o n  
c l e a v a g e  p l a n e s .  

S t r u c t u r e  

F o l ~ a t r o n  i s  w e l l  d e v e l o p e d  w ~ t h ~ n  t h e  v o l c a n ~ c  u n ~ t s .  S t r ~ k e  o f  
t h e  f o l ~ a t i o n  I S  f a i r l y  c o n s ~ s t e n t ,  v a r y i n g  f r o m  1 0 5 - 1 2 0  d e g r e e s .  D I P S  
a r e  n e a r  v e r t i c a l  t o  s t e e p l y  SW a n d  N E .  C o n t a c t s  o f  t h e  l n t r u s l v e  
d r o r r t e  a n d  v o l c a n r c  u n r t s  g e n e r a l l y  p a r a l l e l  t h e  f o l i a t i o n  d ~ r e c t i o n .  
M a p p ~ n g  b y  M u l l e r  ( 1 9 7 9 )  a t  n e a r b y  M a p l e  B a y  ( F i g u r e  4 a 1 ,  s u g g e s t s  t h a t  
r h y o d a c ~ t e  f l o w s  o f  t h e  M y r a  F o r m a t ~ o n  f o r m  t i g h t ,  n e a r - v e r t ~ c a l  s y n -  
c l ~ n e s  w ~ t h ~ n  a n t ~ c l i n e s  o f  u r a l ~ t e  p o r p h y r y  ( N i t ~ n a t  F o r m a t ~ o n ) .  A 
s e r i e s  o f  i s o c l ~ n a l  f o l d s  w o u l d  e x p l a i n  t h e  p a r a l l e l  b a n d s  o f  h o r n -  - b l e n d e  d l o r l t e  o b s e r v e d  ~ n  t h e  n o r t h e r n  section o f  t h e  p r o p e r t y .  

S e c o n d a r y  f o l d ~ n g  a n d  w e r p ~ n g  o f  f o l l a t l o n - c l e a v a g e s  c a n  b e  o b -  
s e r v e d  ~ n  p l a c e s .  T h ~ s  s u g g e s t s  a  s e c o n d  p h a s e  o f  d e f o r m a t i o n .  E x a m -  
~ n a t t o n  o f  t h e  V L F  F r a s e r  F ~ l t e r  d a t a  ( F i g u r e  1 9 )  a l s o  s h o w s  a  NW-SE 
t r e n d i n g  s t r u c t u r e  d ~ s r u p t ~ n g  t h e  r e g ~ o n a l  1 1 0 - 1 2 0  d e g r e e  s t r l k e  o f  
m a j o r  I I t h o l o g i c a l  I J ~ I  t s .  

P y r ~ t e ,  c h a l c o p y r ~ t e  a n d  s p h a l e r i t e  o c c u r  ~ n  s h e a r  z o n e s  a t  t h e  
c o n t a c t  h e t w e e n  h o r n b l e n d e  d i o r ~ t e  a n d  r h y o d a c ~ t e  f l o w s .  L e s s e r  
a m o u n t s  o f  p y r ~ t e  ( < l o % )  o c c u r  a s  d ~ s s e m i n a t i o n s  i n  t h e  r h y o d a c l t i c  
v o l c a n ~ c s  a n d  ~ n  t h e  L a t l t e  f l o w s  a n d  t u f f s .  T h e  h o r n b l e n d e  d i o r l t e  
c o n t a i n s  u p  t o  10% i l m e n ~ t e  a n d  t r a c e  a m o u n t s  o f  c h a l c o p y r ~ t e .  E x p o -  
s u r e s  o f  i n t r u s i v e  r o c k  i n  t h e  q u a r r y  ( l i n e s  1 7  a n d  1 8 ,  1 + 0 0  S l  a r e  
e s p e c r a l l y  w e l l  m i n e r a l l z e d .  T r a c e  c h a l c o c i t e  a n d  malachite w e r e  f o u n d  
t n  a  q u a r t z  v e l n  o c c u p y ~ n g  a  s m a l l  s h e a r  z o n e  w i t h ~ n  t h e  i n t r u s i v e .  

S e v e r a l  o l d  a d i t s  a n d  s h a f t s  d a t l n g  f r o m  t h e  e a r l y  1 9 0 0 ' s  w e r e  
d e v e l o p e d  a l o n g  w e l l - m i n e r a l l z e d  s h e a r s  o r  q u a r t z  v e l n s .  A s u m r n a r y  o f  
a s s a y  r e s u l t s  f r o m  t h e s e  w o r k i n g s  I S  s h o w n  i n  T a b l e  1 .  

GEOCHFMICAL  Z Q U  S U R V E Y  

T o  f a c i l ~ t e  s e m p l r n g ,  a 4 0 . 8  k m  g r i d  w a s  c u t  a n d  chained b y  V a n  
A l p h e n  G e o l o g ~ c a l  S e r v r c e s .  Lines w e r e  e s t a b l i s h e d  a t  1 0 0  m e t r e  
~ n t e r v a l s  t r e n d i n g  0 1 5  d e q r e e s  a n d  1 9 5  d e g r e e s  f r o m  a 2 k m  b a s e l ~ n e .  
P ~ c k e t s  w e r e  m a r k e d  a n d  p l a c e d  a t  5 0  m e t r e  intervals a l o n g  t h e  c u t  
I l n e s .  An  a d d ~ t r o n a l  1 7 . 5  I ~ n e - h m s  t o  t h e  s o u t h  a n d  e a s t  o f  t h e  g r ~ d  

w e r e  f l a g g e d  a n d  chained b y  t h e  F a l c o n b r l d g e  c r e w .  A t o t a l  o f  2 0 6 0  
s a m p l e s  w e r e  c o l l e c t e d  u s l n g  a  m a t t o c k  f o r  s a m p l i n g .  I n  m o s t  i n s t a n c e s  
a  g o o d  R - H o r i z o n  w a s  o b t a ~ n e d .  

S a m p l e s  w e r e  a n a l y z e d  f o r  A u ,  A g ,  C u ,  Z n ,  a n d  P b  a t  CDN L a b s  ~ n  
D e l t a .  T h e  m ~ n u s  8 0  m e s h  f r a c t r o n  w a s  a n a l y z e d  u s i n g  n i t r i c  a c i d  
d l g e s t ~ o n  w i t h  a t o m l c  absorption f ~ n ~ s h  f o r  A g ,  C u .  Z n  P b  a n d  f i r e  



TABLE 1 SAMPLICG OF OLD WORKICGS 

L o c a t i o n  D e s c r i p t i o n  S a m p l e  No. S a m p l e  D e s c r i p t i o n  g / t  Au g / t  A g  

V e r t i c a l  s h a f t .  A p p r o x .  
d e p t h  i s  14m. A b u n d a n t  
s e r i c i t e  a l t e r a t i o n  
o b s e r v e d  i n  w a l l  r o c k s  

I n c l i n e d  s h a f t .  S l o p e s  
4 5  - 50' a t  210'. O / C  

n e a r  s h a f t  o f  q u a r t z - s e r i c i t e  
s c h i s t .  

V e r t i c a l  s h a f t ,  1 .5m d e e p  
. l - 2 m  w i d e  q u a r t z  v e i n .  

W a l l  r o c k  i s  s h e a r e d ,  
q u a r t z - s e r i c i t e  s c h i s t  w i t h  
c h l o r i t e  a l t e r a t i o n .  P y :  1% 

6 8 5 8  G r a b  s a m p l e  o f  dump.  F . g . ,  L .  0 5  2 . 0  
g r e y ,  h i g h l y  s i l i c .  r o c k .  P y :  
1 0  - 1 5 % ,  Cpy:  t r .  

6 8 6 0  G r a b  s a m p l e .  P y :  2 0  - 3 0 % ,  L .  0 5  3 . 0  
Cpy:  2% 

6 8 6 2  G r a b  s a m p l e  o f  dump.  S e m i -  L .  0 5  5 . 0  
m a s s i v e  p y  3 0  - 4 0 2 ,  Cpy:  5 %  
i n  c h l o r i  t i c  g a n g u e .  

6 8 6 3  G r a b  s a m p l e  o f  dump.  Q t z -  L .  0 5  . 5  
s e r i c i t e  s c h i s t  w i t h  c a l c i t e .  
T r .  P y .  

6 8 3 9  C h i p  s a m p l e  a c r o s s  q t z  v e i n  1 . 0 m  L . 0 5  1 . 0  
w i d e  t r e n d i n g  a t  110 ' .  No v i s i b l e  
m i n e r a l i z a t i o n  

A d i t ,  " L u c k y  S t r i k e " .  6 8 6 4  C h i p  s a m p l e  a c r o s s  20cm w i d e  L . 0 5  . 5  
E x t e n d s  1 5 . 2 m  f r o m  p o r t a l  s h e a r  z o n e .  S p h a l :  5 % ,  P y :  2 %  
a t  123 ' .  W i n z e  a t  1 4 . 9 m  Cpy: t r .  i n  q u a r t z - s e r i c i t e  s c h i s t  
3 .6m d e e p .  C r o s s - c u t  a t  1 3 . 8 m  w i t h  c h l o r i t e  a l t e r a t i o n  9 . 4 m  f r o m  
f r o m  p o r t a l  e x t e n d s  8 .5m a t  p o r t a l .  
037'. A d i t  d e v e l o p e d  a l o n g  3 1 0 0 6  G r a b  s a m p l e  o f  dump m a t e r i a l .  . 1 0  4 . 1  
s h e a r  z o n e  a t  c o n t a c t  o f  
H o r n b l e n d e  D i o r i t e  a n d  q t z -  
s e r i c i t e  s c h i s t .  

A d i t  a b o v e  " L u c k y  S t r i k e " .  6 8 6 5  C h i p  s a m p l e  a c r o s s  s h e a r  z o n e ;  L. 0 5  1 . 0  
T r e n d s  a t  110' f o r  9m, 4.8m 50cm w i d e .  S p h a l :  l o % ,  
o f  w h i c h  i s  a n  o p e n  r o c k  M a g n e t i t e :  2 0 2 ,  Cpy:  17:, 
c u t .  F o l l o w s  s h e a r  i n  q t z -  P y r r h o t i t e :  1% i n  q t z - s e r i c i t e  
s e r i c i t e  s c h i s t .  s c h i s t .  

3 1 0 0 5  G r a b  s a m p l e  o f  dump.  . 1 0  1 . 7  

I n c l i n e d  s h a f t ;  3 
A p p r o x .  2m d e e p .  
a l o n g  50cm w i d e  q  
t r e n d i n g  a t  1 1 2  - 
40-60 '  SW. E x p o s  
15m Ot i ly  m i n e r a  
s h a f t .  

0' a t  110' .  5 8 3 5  
D e v e l o p e d  

t z  v e i n  6 8 4 0  
1 2 0 ° /  

e d  f o r  
l i z e d  a t  

C h i p  s a m p l e  a c r o s s  50cm w i d e  q t z  L . 0 5  2 . 0  
v e i n .  14m a l o n g  s t r i k e  f r o m  s h a f t .  
S a m p l e  f r o m  dump.  W h i t e  q t z  v e i n  L . 0 5  1 2 . 0  
w i t h  c h a l c o c i t e :  5 % ,  t r .  M a l a c h i t e  
s t a i n i n g .  



TABLE 1 ( c o n ' t )  

L o c a t i o n  D e s c r i p t i o n  S a m p l e  No. S a m p l e  D e s c r i p t i o n  

LN4+80E/ V e r t i c a l  s h a f t ;  a p p r o x .  6 8 6 9  
0+75S  6m d e e p .  A t  c o n t a c t  

b e t w e e n  i n t r u s i v e  a n d  q t z -  
s e r i c i t  e  s c h i s t  . 

G r a b  s a m p l e  o f  dump.  F . g . ,  L . 0 5  
l i g h t  g r e y  h i g h l y  s i l i c .  r o c k .  
P y :  20X 

LN2+13E/ T r e n c h ,  5m l o n g  a t  013' .  6 8 4 4  C h i p  s a m p l e  a c r o s s  2m w i d e  L. 0 5  6 . 0  L. 0 1  
1 + 0 6 S  

- 
S h e a r  z o n e  a t  c o n t a c t  b e t w e e n  s h e a r  z o n e .  F . g .  g r e y - g r e e n ,  
i n t r u s i v e  a n d  q t z - s e r i c i t e  h i g h l y  s i l i c .  r o c k  w i t h  P y :  5 % .  
s c h i s t .  

LN12+37E/  I n c i i n e d  s h a f t ;  40-45'  a t  6 8 5 2  G r a b  s a m p l e  o f  dump.  F . g . ,  L . 0 5  L. 5  . 0 1  
0+8 5s 

- 
2 0 7  . A p p r o x .  3 .5m d e e p .  l i g h t  g r e y  h i g h l y  s i l i c .  r o c k .  

P y :  1 0 - 2 0 %  Cpy:  t r .  

LN7+00E/ A d i t ;  115 ' .  T r e n d s  1 1 5 '  6 8 7 1  C h i p  s a m p l e  a c r o s s  1 .2m w i d e  L . 0 5  L . 5  L. 0 1  
1 0 + 7 2 S  f o r  5 . 2 m ,  3 .8m o f  w h i c h  s h e a r  a t  e n d  o f  a d i t .  P y :  2 -3% - I t-' 

a r e  o p e n  r o c k  c u t .  S h e a r  i n  f . g .  d a r k  g r e e n  s i l i c .  v o l -  tu 
z o n e  i n  s i l i c .  d a r k  g r e e n  c a n i c s .  I 
v o l c a n i c s .  68  3  6 S a m p l e  f r o m  s h e a r e d ,  s i l i c .  L. 0 5  1 5 . 5  . 0 3  - 

v o l c a n i c s  o n  n o r t h  w a l l  o f  
a d i t  a t  b e g i n n i n g  o f  o p e n  c u t .  
P y :  5 %  



a s s a y  w ~ t h  A A  f r n ~ s h  f o r  A i l .  A s u ~ t e  o f  3 8  s a m p l e s  w e r e  t a k e n  f r o m  o n e  
~ ~ c a t ~ o n  t o  p r o v ~ d e  a  s t ~ n d a r d  c h e c k  o f  a n a l y t  ~ c a l  a c c u r a c y .  R e s u l t s  
f r o m  t h ~ s  c h e c k  w e r e  s n t ~ s f a c t o r y ,  w r t h  g o o d  p r e c r s l o n  m a ~ n t a ~ n e d  I n  
a l l  e l e m e n t s  

! Z c o c h e m ~ c a l  R e s u l t s  ( F ~ g u r e s  6 - 9 3  

C o p p e r  a n d  Z ~ n c  s o 1 1  a n o m a l ~ e s  a r e  g e n e r a l l y  c o ~ n c l d e n t ,  w l t h  
c o p p e r  a n o m a l  r e s  b e ~ n g  m o r e  t ~ g h t l y  d e f r n e d  t h a n  z ~ n c  a n o m a l l e s .  

S t r o n g ,  persistent c o p p e r  a n o m a l ~ e s  o c c u r  o n :  

1 L l n e s  0 t o  1 l E  1 + 0 0 S  t o  0 + 5 0 N .  S l l g h t l y  n o r t h  o f  m l n e r a l l z e d  
q u a r t z  s e r l c ~ t e  s c h ~ s t  a t  t h e  c o n t a c t  w r t h  t h e  l n t r u s ~ v e  u n l t .  

2 .  L ~ n e s  5 t o  9 E ;  6 + 0 0 S  t o  8 + 5 0 S  c o l n c l d e n t  w i t h  a l a r g e  o u t c r o p  o f  - h o r n b l e n d e  d ~ o r l t e  

3 .  L l n e s  4 t o  7 E ;  1 0 + 0 0 S  t o  1 3 + 0 0 S .  S t e e p  f o r e s t e d  s l o p e ,  w l t h  
s p a r s e  o u t c r o p s  o f  s l l r c l f ~ e d  a n d c s l t e .  

4 .  H ~ g h  a n o m a l r e s  o f  2 , 5 0 0  a n d  1 6 0 0  p p m  o n  1 l n e s  1 5 E / 8 + 2 5 S  a n d  
1 6 E / 8 + 0 0 S .  L o w  a r e a  w ~ t h  n o  o u t c r o p .  

S t r o n g  Z ~ n c  a n o m a l i e s  a r e :  

Z i n c  a n o m a l  l e s  a r e  f r e q u e n t l y  o f f s e t  f r o m  c o p p e r  a n o m a l l e s .  T h ~ s  
I S  p r o b a b l y  d u e  t o  d o w n s l o p e  d l s p e r s l o n  o f  m o r e  m o b l l e  z l n c .  

L e a d  v a l u e s  a r e  l o w ,  w l t h  9 4 %  o f  s a m p l e s  b e l o w  2 0  p p m  

A n o m a l o u s  g o l d  v a l u e s  ( < 5 O p p b )  a r e  ~ s o l a t e d  a n d  d ~ s c o n t ~ n u o u s .  
R e - s e m p l l n g  o f  h ~ g h  v a l u e s  d ~ d  n o t  r e t u r n  a n o m a l o u s  r e s u l t s  ( F ~ g u r e  9 )  

S t l v e r  v a l u e s  a r e  m o s t l y  b e l o w  d e t e c t ~ o n  l ~ m ~ t s  ( <  . I  p p m l .  
V a l u e s  g r e a t e r  t h a n  d e t e c t l o r 1  a r e  p l o t t e d  w r t h  g o l d  v a l u e s  ( F i g u r e  9 ) .  
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A p r o g r a m  o f  l l t h o g e o c h e m ~ c a l  s a m p l ~ n g  w a s  u n d e r t a k e n  t o  o u t l ~ n e  
p o s s r b l e  alteration h a l o e s  associated w ~ t h  m a s s ~ v e  s u l p h ~ d e  d e p o s ~ t s .  
R e p r e s e n t a t ~ v e  r o c k  s a m p l e s  w e r ~  c o l l e c t e d  a t  3 0  m e t r e  ~ n t e r v a l s ,  w h e r e  
p o s s ~ b l e .  A t o t a l  o f  4 4 9  s a m p l e s  w e r e  t a k e n  f r o m  t h e  c u t - g r r d  a n d  
e x t e n d e d  grid. S a m p l e s  w e r e  a n a l y z e d  b y  T e r r a M ~ n  R e s e a r c h  L a b s  r n  
C a l g a r y  f o r  S 1 0 2 ,  N a 2 0 ,  K 2 0 ,  T 1 0 2 ,  B a ,  C u .  Z n ,  A g .  R e s u l t s  a r e  sum-  
m a r r z e d  ~ n  F r g u r e s  1 0  t o  1 6 .  

B a r ~ u m  v a l u e s  a r e  g e n e r a l l y  h ~ g h e s t  i n  t h e  r h y o d a c l t e  v o l c a n ~ c s  
( U n ~ t  4 ) .  A f e w  h i g h  b a r r u m  v a l u e s  o c c u r  ~ n  t h e  l n t r i ~ s l v e  n e a r  
c o n t a c t s  w ~ t h  r h y o d a c ~ t e  v o l c a n l c s .  



L  I t h o a e o c h e m r  c a l  Sam01  I n a  ( c o n t  I n u e d )  

T h e  h o r n b l e n d e  + q u a r t z  d r o r ~ t e  ( U n r t  5 )  I S  d e p l e t e d  ~ n  N a 2 0 ,  a s  
c o r n p a r e d  t o  t h e  o t h e r  r o c k  t y p e s  S c a t t e r e d  l o w  N a 2 0  v a l u e s  o c c u r  r n  
I J n r t s  4 ,  2 , l  a n d  3  n e a r  t h e  c o n t a c t  w r t h  t h e  r n t r u s r v e .  

H r g h  K 2 0  v a l u e s  o c c u r  m a r n l y  ~ n  t h e  r h y o d a c r t e  v o l c a n r c s  a t  t h e  
c o n t a c t  w r t h  t h e  h o r n b l e n d e  d r o r r t e .  

C o r n c r d e n t  h r g h  R a ,  l o w  N a 2 0  a n d  h r g h  K 2 U  v a l u e s  w e r e  o b s e r v e d  r n  
t h e  f o l l o w r n g  l o c a t ~ o n s :  

1 .  L ~ n e  1 5 E / 9 + 0 0 S ;  s o u t h  o f  s e t  trp f o r  DDH 3 a n d  4 
2 .  L r n e  1 8 E  t o  2 1 E / 5 + 6 0  t o  6 + 0 0 N ;  i n  r h y o d a c r t e  v o l c a n r c s  n e a r  
c o n t a c t  w r t h  r n t r u s r v e .  
3 L r n e  1 2 E / 0 + 6 0 S ;  r h y o d ~ c r t e  v o l c a n l c s ,  8 0 m  w e s t  o f  o l d  s h a f t  

- 4 .  L r n e  1 0 E / O + O O N  t o  0 + 7 5 N ;  r h y o d a c r t e  v o l c a n i c s  n e a r  o l d  s h a f t  
5 .  L i n e s  4 a n d  5 E / 0 + 1 2 0 S  t o  0 + 2 5 N ;  r h y o d a c ~ t e  v o l c a n r c s  T r a c e  t o  
10% P y .  

S t 0 2  I S  h r g h e s t  r n  t h e  r h y o d a c r t e  v o l c a n r c s  ( U n r t  4 )  T h e  
r n t e r m e d r a t e  v o l c a n r c s  ( l l n r t s  1  a n d  31 s h o w  m o d e r a t e  t o  h r g h  s ~ l r f r c a -  
t r o n  ~ n  a l r n e a r  b a n d  f r o m  l r n e  6 t o  1 6 E ,  1 0  + 2 5 s  t o  1 3  + 2 0 s .  T h r s  
I S  p r o b a b l y  d u e  t o  s e c o n d a r y  s r l r c a  e n r r c h m e n t .  R e c r y s t a l l r z e d  l e n s e s  
o f  q u a r t z - e p r d o t e  a r e  common  w r t h r n  t h r s  b a n d .  

f t -  A n o m a l o u s  T r 0 2  v a l u e s  o c c u r  n o r t h  o f  7 + 5 0 S  m a i n l y  r n  t h e  r n t r u s r v e  
k.- b o d r e s .  A  f e w  T 1 0 2  a n o m a l r e s  a r e  p r e s e n t  r n  r h y o d a c r t e  v o l c a n r c s  n e a r  

t h e  r n t r u s ~ v e  c o n t e c t .  T r 0 2  v a l u e s  a r e  e s p e c r a l l y  h r g h  l n  t h e  n o r t h e r n  
m o s t  b a n d  o f  r n t r u s r v e  f r o m  I r n e  1 0 E  t o  1 4 E .  H r g h  T 1 0 2  r e f l e c t s  t h e  
r l m e n r t e  c o n t e n t  o b s e r v e d  r n  t h e  h o r n b l e n d e  d r o r r t e .  

C u  v a l u e s  a r e  g e n e r a l l y  h r g h e s t  r n  t h e  h o r n b l e n d e  d r o r r t e  ( U n ~ t  
5 3 .  Some C u  a n o m a l r c s  o c c u r  r n  v o l c a n r c  u n r t s  n e a r  t h e  r n t r u s r v e  
c o n  t a c t .  

H r g h  Z n  v a l u e s  o c c u r  r n  r h y o d a c r t e  v o l c a n l c s  n e a r  t h e  r n t r u s r v e  
c o n t a c t  a n d  w r t h r n  h o r n b l e n d e  d r o r r t e  b o d r e s  n o r t h  o f  7 + 5 0 S .  Z n  v a l u e s  
~ n  t h e  r n t r u s r v e  a p p e a r  t o  b e  c o ~ n c r d e n t  w r t h  T 1 0 2  a n o m a l r e s .  An  a r e a  
o f  h r g h  Z n  v a l u c s  w r t h ~ n  t h e  r n t r u s ~ v e  o c c u r s  o n  l r n e s  1 0 E  t o  1 4 E / 1 + 7 5  
t o  4 + 5 0 N .  T h r s  a r e a  w a s  a l s o  h r g h  r n  T 1 0 2 .  

S r l v e r  v a l u e s  a r e  v e r y  l o w :  U S U R I I Y  l e s s  t h a n  1 p p m  w r t h  a  h r g h  
o f  . 2  p p m  ~ r ~ v e r  v a l u e s  f r b m  g e o c t r e m ~ c a ~  s o 1 1  s a m p ~ r n g  w e r e  a l s o  l o w .  

H r s t o y r a m s  o f  l l t h o g e o c h e m l c a l  r e s u l t s  a r e  g r o u p e d  b y  r o c k  t y p e  
( F e l s r c  v o l c a n r c s ,  r n t e r m e d r a t e  v o l c a n r c s ,  ~ n t r u s r v e l  a n d  p r e s e n t e d  r n  
A p p e n d ~ x  0 .  T h e s e  w e r e  u s e d  t o  d e t e r m r n e  c u t - o f f  p o r n t s  f o r  m a p  p l o t s  

GEOPHYS l  G A L  SClRVEYS 

O u e s t o y  S u r v e y s  L t d :  A h e l r c o p t e r  b o r n e  I N P U T  e l e c t r o m a g n e t r c  a n d  
m a g n e t r r  s u r v e y  o f  t h e  p r o p e r t y  w a s  c o n d u c t e d  o n  J u n e  1 6 ,  1 9 8 4  A 
t o t a l  o f  1 7 5  I ~ n e  k r l o n i e t e r s  w e r e  f l o w n  a t  a l r n e  s p a c r n g  o f  1 0 0  

m e t r e s .  



P p r e l  i f n i n a r y  fnap  o f  a n o r n a l o t r s  a r e a s  w a s  r e c e i v e d  f r o m  Q u e s t o r  o n  
c o m p l e t r o n  o f  t h e  f l r g h t  s u r v e y  T h r s  m a p  w a s  u s e d  f o r  g r o u n d  f o l l o w -  
u p  d u r i n g  t h e  f t e l d  s e a s o n ,  a s  t h e  f i n a l  r e p o r t  w a s  n o t  a v a ~ l a b l e  u n t i l  
l a t e  S e p t e m b e r .  D a t a  w a s  p r e s e n t e d  o n  a  1 : 1 0 , 0 0 0  s c a l e  m y l a r  c o n s t r u c t e d  

b y  e n l a r g i n g  a  1 9 8 2  a i r p h o t o .  T h i s  m y l a r  w a s  s u b s e q u e n t l y  e n l a r g e d  b y  
F a l c o n b r i d g e  t o  1 : 5 0 0 f l  s c a l e  a n d  p l o t t e d  o n  a  t o p o g r a p h r c  m a p  w l t h  t h e  
L a m o n t a y n e  UTEM 3 d a t a  ( s e e  F i g u r e  1 7 1 .  I n  t h e  c o u r s e  o f  t h i s  d r a f t -  
t n g ,  i t  w a s  discovered t h a t  n o  c o m p e n s a t i o n  f o r  d ~ s t o r t l o n  w a s  m a d e  o n  
t h e  o r t g t n a l  Q u e s t o r  m a p  A t  a s c a l e  o f  1 : 5 0 0 0 ,  t h e  t o t a l  distortion 
o n  t h e  Q u e s t o r  p h o t o  I S  2 0 0  m e t r e s .  A n  a t t e m p t  w a s  m a d e  t o  c o r r e c t  
t h l s  d u r t n g  f i n a l  d r a f t i n g ,  b u t  i n a c c u r a c r e s  i n  a n o m a l y  l o c a t ~ o n s  a r e  
i n h e r e n t .  

Some  d o u b t  e x r s t s  a s  t o  t h e  s o u r c e  o f  t h e  c o n d u c t o r s  ~ d e n t i f i e d  b y  
O u e s t o r .  I n  t h e r r  r e p o r t  t h e y  d e s c r ~ b e  s e v e r a l  " b e d r o c k  c o n d u c t o r s "  a s  
p o s s ~ h l y  d u e  t o  c o n d u c t i v e  s w r f i c i a l  m a t e r i a l  o r  t o  c u l t u r a l  s o u r c e s .  

T h e  s u r v e y  r e v e a l e d  9 z o n e s  o f  c o n d u c t i v t t y  w h i c h  p r o h a b l y  o r ~ g r -  
n a t e  f r o m  a  b e d r o c k  s o u r c e .  T h e s e  c o n d u c t o r s  h a v e  h e e n  p r l o r l t i z e d  a s  
t o  t h e r r  g r o u n d  f o l l o w - . u p  ~ m p o r t a n c e .  

C o n d u c t o r s  $3. 1-Q 6 9  

T h e s e  c o n d u c t o r s  a r e  i n  t h e  s o u t h e r n  a r e a  o f  t h e  g r ~ d .  Q u e s t o r  
d e s c r l h e s  t h e m  a s  o r r g i n a t ~ n g  f r o m  w e a k  b e d r o c k  s o u r c e s  l o c a t e d  s u b -  
s u r f a c e .  S e v e r a l  o f  t h e s e   nom ma lies a r e  c o ~ n c i d e n t  w i t h  UTEM d e f t n e d  
c o n t a c t s .  

T h e s e  c o n d u c t o r s  e r e  l o c a t r d  ~ n  t h e  e a s t - c e n t r a l  p o r t r o n  o f  t h e  
g r r d .  C o n d u c t o r s  ? a  a n d  7 b  p l o t  5 0  t o  1 0 0  m e t r e s  s o u t h  o f  UTEM 3 
anomalies. T h e y  m a y  t n  f a c t  b e  c o r n c i d e n t ,  g i v e n  t h e  e r r o r  m a r g i n  o f  
O u e s t o r  a n o m a l y  l o c a t r o n s  

Cond .u_c to r  8: 

T h i s  c o n d u c t o r  I S  l o c a t e d  i n  t h e  e x t r e m e  SW c o r n e r  o f  t h e  g r ~ d ,  
s o u t h  o f  C r o f t o n  L a k e  G r o u n d  f o l l o w - u p  w ~ t h  V L F - E M  l n d l c a t e s  a  w e a k  
V L F  c o n d u c t o r ,  1 0 0 m  n o r t h  o f  t h e  O u e s t o r  c o n d u c t o r  8 .  

M e d i u m  P r  l o r  I t~ 

C o n d u c t o r s  la, U: -- 

T h e s e  a r e  o f f  t h e  g r r d ,  i n  t h e  N W  c o r n e r  o f  t h e  s u r v e y  a r e a .  T w o  
o f  t h e  a n o m a l r e s  p l o t  n e a r  a n  u n d e r g r o u n d  w ~ t e r l ~ n e  u s e d  t o  s e r v i c e  t h e  
C r o f t o n  p u l p m r l l  T h e  remaining t w o  a n o m a l i e s  a r e  n e a r  h o u s e s .  I t  I S  

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



T h e s e  S I X  c o n d u c t o r s  a r e  ~ n  t h e  e x t r e m e  SW c o r n e r  o f  t h e  s u r v e y  
b l o c k .  S e v e r a l  a n o m a l r e s  p l o t  o v e r  f a r m l a n d  ~ n d  m a y  b e  c u l t u r a l  T h e  
c o n d u c t o r s  a r e  ~ n  a n  a r e a  o f  relatively ~ n a c t ~ v e  m a q n e t c c  r e l l e f .  
O u e s t o r  s u g g e s t s  t h a t  t h e  c o n d u c t o r s  o r ~ g ~ n a t e  f r o m  b e d r o c k  s o u r c e s  
w h ~ c h  h a v e  a  f o r m a t ~ o n a l  n a t u r e .  

M e d  I u r n - L o w  f"r I o r  I t y :  

C o n d l ~ c t ~ r ~  2, &. 3b 

T h e s e  c o n d u c t o r s  o c c u r  o n  t h e  w e s t e r n  b o r d e r  o f  t h e  g r l d .  Q u e s t o r  
r e p o r t s  t h a t  t h e y  h a v e  l o w  c o n d u c t a n c e s  a n d  a r e  n e a r - s u r f a c e .  I t  1 s  
p o s s l b l e  t h a t  t h e s e  c o n d ~ ~ c t o r s  a r e  d u e  t o  c u l t u r a l  s o u r c e s  a s  t h e y  a r e  - c l o s e  t o  b u l l d ~ n g s  a n d  r o a d w a y s  G r o u n d  f o l l o w - u p  n e a r  t h e s e  c o n d u c t -  
o r s  w l t h  V L F - E M  1 6  d t d  n o t  r e v e a l  a n y  s t r o n g  c o n d u c t o r s .  

C o n d u c t o r  &&, 5h: ---- 

T h e s e  c o n d u c t o r s  a r e  s l t u a l e d  ~ n  t h e  s o u t h e r n  p o r t l o n  o f  t h e  
s u r v e y  a r e n .  T h e  a x l s  o f  e a c h  c o n d u c t o r  I S  p a r a l l e l  t o  a  r o a d w a y .  
C o n d u c t o r  5 b  p l o t s  5 0  t o  1 0 0  m e t r e s  f r o m  a  p o w e r l ~ n e .  S e v e r a l  
a n o m a l ~ e s  ~ n  c o n d u c t o r  5 b  a r e  c o ~ n c l d e n t  w r t h  h o u s e s  a n d  b u r l d l n g s  
Q u e s t o r  s u g g e s t s  t h a t  t h e s e  c o n d u c t o r s  m a y  b e  r e l a t e d  t o  c u l t u r a l  
s o u r c e s  A g r o u n d  V L F - E M  1 6  c h e c k  o n  t h e s e  c o n d u c t o r s  d l d  n o t  d l s c e r n  
a n y  c o n d u c t o r s ,  h o w e v e r ,  a  s t r o n g  r e s p o n s e  w a s  o b t a l n e d  f r o m  a  
p o w e r l l n e  n e a r  c o n d u c t o r  5 a  

C o n d u c t o r  2: 

T h l s  c o n d u c t o r  I S  d e f ~ n e d  b y  o n e  a n o m a l y  l o c a t e d  n e a r  a  r o a d w a y ,  
s o u t h  o f  C r o f t o n .  Q u e s t o r  s u g g e s t s  t h ~ t  t h l s  c o n d u c t o r  m a y  o r l g l n a t e  
f r o m  c u l t u r a l  s o u r c e s  T h e  c l o s e  p r o x l m l t y  t o  a  r o a d w a y  w l t h  a n  
e c c o m p a n y ~ n g  p o w e r l r n e  s u p p o r t s  t h ~ s  s u g y e s t t o n .  

Anomalies t o  t h e  n o r t h  a n d  e a s t  o f  t h e  g r ~ d  a r e a  a r e  I l k e l y  d u e  t o  
c u l t u r a l  s o u r c e s  Geological r n a p p l n g  b y  E a s t w o o d  ( 1 9 7 8 1  s h o w s  t h a t  
t h e s e  a n o m a l l e s  p l o t  ~ n  a n  a r e a  underlain b y  sediments o f  t h e  N a n a l m o  
F o r m a t i o n  Q u e s t o r  r e p o r t s  t h a t  t h e s e  a n o m a l l e s  a r e  attributed t o  a  
m e t a s e d l m e n t  f o r m a t r o n  r l c h  ~ n  b r ~ n e  o r  g r a p h ~ t e  w r t h  n o  e c o n o m l c  
v a  1 u e .  

A l l  o f  t h e  c o n d u c t o r $  a s s r g n e d  e  h l g h  p r l o r r t y  a r e  w l t h l n  t h e  c u t -  
g r r d  a n d  e x t e n d e d  g r ~ d  a r e a  N o  e n o m a l l e s  w e r e  d t s c o v e r e d  r n  t h e  a r e a  
e x t e n d ~ n g  s o u t h  o f  t h e  g r i d  t o  R ~ c h a r d ' s  T r a t l .  A s  discussed a b o v e ,  
a n o m a l r e s  a l o n g  Richard's T r r a l  a r e  l i k e l y  d u e  t o  c u l t u r a l  s o u r c e s .  

F o r  m o r e  l n f o r m a t ~ o n  s e e  Q u e s t o r  S u r v e y s  R e p o r t  # 2 6 H 2 9 ,  A u g u s t ,  
1 9 8 4  u n d e r  s e p a r a t e  c o v e r  



L a m o n t a g n e  G e o ~ h v ~ u . . & . L t _ - d _ :  A g r o u n d  EM s u r v e y  w a s  p e r f o r m e d  b y  
L a m o n t a g n e  G e o p h y s r c s  L t d  u s r n g  t h e r r  UTEM 3 s y s t e m .  A t o t a l  o f  2 9 . 5  
I l n e  k r l o m e t e r s  w a s  s u r v e y e d  w r t h  r e a d r n g s  a t  5 0  m e t r e  r n t e r v a l s  u s i n g  
f o u r  8 0 0  X 8 0 0  m  t r a n s m r t t e r  l o o p s  

O n e  p r o m r n e n t  c o n d u c t o r  w a s  f o u n d  T h e  c o n d u c t o r  I S  l o c a t e d  o n  
l r n e s  1 8  + OOE, 1 9  + OOE a n d  2 0  + OOE a t  0  + 7 5 m  s o u t h .  I t  I S  

s t r o n g e s t  o n  l ~ n e  19 + OUE w r t h  t h e  t o p  o f  t h e  c o n d u c t o r  a t  6 5  m e t r e s  
b e l o w  s u r f a c e  e x t e n d r n g  t o  1 5 0  m e t r e s .  A s e c o n d  s h a l l o w  c o n d u c t o r  1 s  
l o c a t e d  o n  l i n e s  1 2  c OOE, 1 3  + OOE a n d  1 4  + OOE a t  6  + 7 5 m  n o r t h .  

E s t ~ r n a t e d  d e p t h  t o  t h e  t o p  o f  t h r s  c o n d u c t o r  I S  5 0  m e t r e s  w r t h  a  d e p t h  
e x t e n t  o f  1 0 0 ?  m e t r e s .  

V L F :  A V L F - E M  1 6  s u r v e y  w a s  c o n d u c t e d  b y  F a l c o n b r r d g e  L ~ m ~ t e d  o n  -- 
t h e  c u t - g r l d  a n d  e x t e n d e d  g r r d  I r n e s  A R o n k ~  EM-16 i n s t r u m e n t  w a s  
u s e d  f o r  t h e  s u r v e y  a n d  t h e  S e a t t l e  T r a n s m r s s r o n  s t a t r o n  ( 1 8 . 6  KHz) w a s  - m o n r t o r e d .  I n - p h a s e  f r e l d  d l p  r e a d l n g s  w e r e  t a k e n  a t  2 5  m e t r e  r n t e r -  
v a l s .  V L F  r n - p h a s e  p r o f r l e  p l o t s  a n d  c o n t o u r e d  F r a s e r  f r l t e r e d  m a p s  
h a v e  b e e n  p r o d u c e d  a t  1 : 2 5 0 0  s c a l e  ( F r g u r e s  1 8  & 1 9 ) .  

V L F  c o n d u c t o r s  f o l l o w  g e o i o g r c a l  c o n t a c t s  a n d  a r e  g e n e r a l l y  
c o r n c r d e n t  w r t h  C u - Z n  q e o c h e m r c a l  a n o m a l r e s .  I n t e r f e r e n c e  f r o m  
p o w e r l r n e s  a c c o u n t s  f o r  t h e  I ~ n e a r  a n o m a l y  r n  t h e  n o r t h w e s t  c o r n e r  o f  
t h e  s u r v e y  a r e a  T h e  V L F  s u r v e y  a l s o  c o r r e l a t e s  w e l l  w r t h  UTEM d e f ~ n e d  
c o n d u c t o r s  ( F i g u r e  1 9 3 .  

F a l c o n b r i d g e  L r m r t e d  u n d e r t o o k  a m a g n e t o m e t e r  s u r v e y  u s r n g  a  
S c ~ n t r e x  F l u x  G a t e  M a g n e t o m e t e r  R e a d r n g s  w e r e  t a k e n  a t  2 5 m  r n t e r v a l s  
a l o n g  g r l d  I l n e s .  S t a n d a r d  r e a d r n g s  w e r e  r e c o r d e d  a t  t h e  b e g l n n r n g  a n d  
e n d  o f  e a c h  d a y .  C o r r e c t ~ o n s  f o r  d r u r n a l  v a r r a t r o n s  w e r e  m a d e  u s r n g  a 
s t r a r g h t  l l n e  p l o t .  C o r r e c t e d  v a l u e s  w e r e  t h e n  p l o t t e d  a n d  c o n t o u r e d  
( s e e  F r y u r e  2 0 ) .  

R e s u  l  h 

T w o  n a r r o w ,  I ~ n e a r  b a n d s  o f  h r g h  v a l u e s  1  2 3 0 0  g a m m a s )  a r e  
c o n c e n t r a t e d  a l o n g  r n t r u s r v e - r h y o d a c r t e  c o n t a c t s  s l ~ g h t l y  s o u t h  a n d  
n o r t h  o f  t h e  b a s e l t n e :  l i n e s  O  t o  1 8 E / 1 + 1 0 0  t o  2 + 0 0 S  a n d  l r n e s  7  t o  
1 6 E / 2 + 2 5  t o  3 + O O N .  

D U L  PROGRAM 

L o n g y e ~ r  C a n a d a  w a s  c o n t r a c t e d  t o  p r o v r d e  a  L Y - 3 8  d r l l  a n d  f o u r - m a n  
c r e w .  

D r r l l l n g  c o m m e n c e d  A u g u s t  2 6 t h  a n d  w a s  c o m p l e t e d  S e p t e m b e r  1 7 .  A 
t o t a l  o f  1 1 2 8 . 2 m  r n  8 h o l e s  a t  6  l o c a t r o n s  w a s  d r ~ l l e d .  D r ~ l l  h o l e s  
w e r e  l o c a t e d  o n  t h e  b a s r s  o f  g e o p h y s r c a l  a n d  geochemical a n o m a l r e s ,  
g e o l o g ~ c a l  d a t a  a n d  s u r f a c e  s h o w ~ n g s  r n  o l d  w o r k r n g s .  



LOCAT I ON DEPTH AZ I MUTt i  -I NCL I NAT I ON -- PURPOSE / TARGFT 

UTEM 3  C o n d u c t o r  
UTEM 3 C o n d u c t o r  

S t r o n g  C u  + w e a k  Z n  
s o i l  a n o m a l y ,  1 1  t h o -  
g e o c h e m  s o d a  d e p l e t i o n  
a n d  b a r i u m  e n r i c h m e n t  
a n o m a  l y .  

UTEM c o n d u c t o r ,  c o r n -  
c r d e n t  C u / Z n  s o r l  
a n o m a l i e s  a n d  p r e s e n c e  
o f  o l d  s h a f t s .  

C u  a n d  Z n  a n o m a l y ;  
s u r f a c e  a s s a y  o f  1 6 . 5  
g / t  A g  r n  o l d  c u t  o n  
s u r f a c e .  

D o w n  d i p  e x t e n s t o n  o f  
m l n e r a l r z e d  s h e a r  
e x p o s e d  r n  s u r f a c e  
a d r  t s .  

D r r l l l n g  r e s u l t s  w e r e  g e n e r a l l y  d r s a p p o r n t r n g .  M r n e r a l ~ z a t i o n  
c o n s r s t s  o f  w ~ d e s p r e a d  d ~ s s e m l n a t e d  P y  r n  s e r l c l t r c  t o  c h l o r r t l c  
v o l c a n r c s ,  o c c a s r o n a l l y  s r l l c l l r e d  M l n o r  z o n e s  o f  s e m l - m a s s r v e  P y  A 
T r  C p y  w e r e  e n c o u n t e r e d  ~ n  s a m e  h o l e s ,  g e n e r ~ l l y  l e s s  t h a n  0  5m drilled 
w t d t h .  

D r i l l  l o g s  a r e  p r e s e n t e d  ~ n  A p p e n d r x  C .  C r o s s - s e c t ~ o n s  o f  d r r l l  
h o l e s  f i r e  p l o t t e d  o n  F t g u r e s  2 1 - 2 6  

-$IJMMARY R E S U L T S :  

L a m o n t a g n e  G e o p h y s r c s  r e p o r t e d  a c o n d u c t o r  
s o u t h .  I t  w a s  described a s  a w e a k  c o n d u c t o r  l o  
t h e  s u r f a c e  w l t h  a d e p t h  e x t e n t  o f  1 5 0  m e t r e s .  
w e r e  l o c a t e d  t o  r n v e s t t g a t e  t h i s  t a r g e t .  D r r l l  

o n  l i n e  1 9 + 0 0 E  a t  7 5  
c a t e d  a t  6 5  m e t r e s  b e l o w  

D r r l l  h o l e s  1 a n d  2 
H o l e  1 I n t e r s e c t e d  

2 5 c m  o f  seml-massive m e g n e t ~ t e  (1 ,0 -2 j )%)  a n d  p y r r h o t r t e  ( 1 0 - 2 0 % )  a t  
1 0 2  8 0  m e t r e s  ( 7 2  m e t r e s  v e r t ~ c f i l  d l s t a n c e  f r o m  s u r f a c e ) .  D r r l l  H o l e  2  
e n c o u n t e r e d  a  6 0  cm l o n g  z o n e  o f  semi-masslve m a g n e t ~ t e  ( 3 0 % )  a n d  t r a c e  
p y r r h o t r t e  a n d  p y r i t e  8 t  1 8 4 . 2 0 m  ( 9 2  m e t r e s  v e r t i c a l  d i s t a n c e  f r o m  
s u r f a c e )  A s s a y s  f r o m  t h e s e  s e c t r o n s  r e t u r n e d  n o  s r g n r f i c a n t  g o l d ,  
sliver, c o p p e r  o r  z i n c  v a l u e s .  T h e s e  magnetite z o n e s  m a y  a c c o u n t  f o r  
t h e  L a m o n t a g n e  a n o m a l y ,  a l t h o u g h  t h e y  a r e  s m a l l  a n d  I r k e l y  h a v e  a  l o w  
c a n d u c t r v r t y .  



Drill holes 3 and 4  were located in the southern area of the g r r d ,  
t n  test a  zone o f  Cu-Zn soil anomal ies and llthogeochem soda depletion 
and barrum enrichment Small zones I 1  to 2 me t r e s  drilled wrdth) of 
s e m r - m a s s ~ v e  chalcopyrrte (20%) and pyrrte w e r e  rntersected rn holes 3 
and 4  a t  72.94 metres and 79.33 m e t r e s  respectively. Assay results 
returned values of .34% Cu over 1 . 5 3 m  in D D H  3 and -31% C u  over 2 . 0  m  
~ n  D D H  4 .  N o  srgnrficant gold or srlver values w e r e  encountered. 

A s  mentroned prevrously, several old workings a r e  located on the 
erty. Drrll holes 5  and 6 were planned to test for extensrons o f  
r a l ~ z e d  zones underneath two of these s h a f t s .  Assay values of up 

t o  1.42% Cu w e r e  obtained from dump material. UT E M  3 anomalres are 
also located rn the viclnity of these old w o r k i n g s .  In a n  initral 
report to Falconbrrdge, P .  McGnwan o f  Lamontagne G e o p h y s i c s  suggested 
that the conductor in t h ~ s  area w a s  strongest o n  line 9 E / 0 + 7 5 m  south. 
Dissemrnated p y r ~ t e  (1-2%) with trace chalcopyrite w a s  encountered rn 
volcanrc rocks throughout both holes. 

D r ~ l l  H o l e  7 w a s  located to test for a  subsurface extension of a 
shear z o n e  in an old adit that assayed 16.5 g/t Ag. C u  and Z n  soil 
anomalies also occur at thrs srte. S o m e  small zones of semi-massive 
pyrite (20%) w e r e  intersected with trace amounts o f  chalcopyrite 

Drill H o l e  8 wa s  located to probe for extension of a  shear zone 
exposed rn two adrts north of the drlll set-up. Assays of dump 

) material from these a d ~ t s  returned values of up to 16.1% z l n c .  The 
A/ adrts a r e  located 8 t  the contact of hornblende diorite and a  quartz- 

feldspar porphyry unit. Only trace amounts of p y r ~ t e  w e r e  encountered 
and the drill hole did not intersect the quartz-feldspar porphyry 
unit. T h i s  suggests that the shear zone m a y  extend to the north w ~ t h  
a  drp o f  7 0  degrees or less. When the d r ~ l l  hole w a s  located, ~t w a s 
assumed that the i n t r u s ~ v e / p o r p h y r y  contact and the shear zone had a 
vertical to steep SW dip. 

R E C O M M E N D A T I O N S  

An area of h ~ g h  zrnc and lead geochemical values w a s  noted on 
lrnes 19-21E. 5 + 0 0  to 6 + 5 0  north. T h i s  a r e a  also showed litho- 
geochemical anomalies of moderate barium e n r r c h m e n t ,  low N a 2 0  and 
hrgh K 2 0 .  Ground follow-up in this area is recommended, wlth 
additional soil samplrng to the east of Iine 21 to close off the 
a n o m a l y .  

Old shafts on Irne 4 + 8 0 E / 0 + 7 5 S  and Iine 12+37E/0+85E a l s o  s h o w  
I ~ t h o g e o c h e m i c a I  anomalies wrth hlgh B a ,  low N a 2 0  and high K 2 0  The 
shaft on Ilne 4-80E has c o ~ n c i d e n t  C u  and Z n  geochemrcal s o 1 1  
a n o m a l ~ e s  S a m p l ~ n g  of the old shafts drd not return s i g n ~ f r c a n t  
values although h ~ g h  (up to 30%) c o n c e n t r a t ~ o n s  of P y  w e r e  noted. 

Further ~ n v e s t r g a t i o n  of the a d r t s  near Iine 5 E / 5 + 5 0 S  I S  warranted 
in v ~ e w  o f  the htgh c o n c e n t r a t ~ o s n  of sphalerrte observed ~ n  these 
w o r k i n g s .  As noted a b o v e ,  drill hole 8 failed to rntersect the host 
rock type o f  these s h e ~ r  zones. T h l s -  ~ n d r c a t e s  that the shear z o n e ,  i f  
c o n t i n u o u s ,  has a  northerly dip. A possrble drill hole from the north 
s ~ d e  of the adlts towards the south may be successfu{ in intersectrng 



t h i s  z o n e .  
A s s a y s  f r o m  a n a r r o w  1 3 0 c m  w i d e )  b a n d  of c h l o r ~ t i c  v o l c a n ~ c  w i t h  

20% P y ;  5% C p y  at l ~ n e  4 / 0 + 3 0  s o u t h  r e t u r n e d  v a l u e s  of u p  to . 9 1 %  C u  
a n d  1 2 . 7  g / t  A g .  T h ~ s  a r e a  a l s o  h a s  C u - Z n  geochemical a n o m a l ~ e s .  
l i t h o g e o c h e m i c a l  a n o m a l i e s  a n d  a  U T E M  a n o m a l y .  F u r t h e r  i n v e s t i g a t i o n s  
~ n  t h e  f o r m  of d e t a i l e d  sampling, p r o s p e c t ~ n g  a n d  p o s s l b l e  t r e n c h i n g  I S  

r e c o m m e n d e d .  

A s  m e n t i o n e d  p r e v ~ o u s l y ,  a z o n e  of S t 0 2  e n r ~ c h e d  v o l c a n i c s  e x t e n d s  
f r o m  l i n e  6 t o  1 6 E .  1 0 + 2 5  to 1 3 + 2 0  s o u t h .  C u - Z n  g e o c h e m i c a l  a n o m a l i e s  
a l s o  o c c u r  w ~ t h i n  t h i s  b a n d .  M o r e  detailed ~ n v e s t ~ g a t ~ o n  of t h ~ s  a r e a  
is r e c o m m e n d e d .  

G r o u n d  f o l l o w - u p  of Q u e s t o r  a n o m a l i e s  o u t s i d e  t h e  g r i d  a r e a  I S  

s u g g e s t e d .  C o n d u c t o r s  4 a  to 4f l o o k  especially promising a s  t h e s e  h a v e  - n o  o b v i o u s  c u l t u r a l  s o u r c e .  
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Samples: 10 from volcanic and intrusive environment 

Summary : 

Samples are grouped as follows: 

1. Intrusive Rocks 

Intrusive rocks are of two varieties showing textural similarities 
suggestive of a common origin. However, distinct compositional differen- 
ces between the types suggests a moderate difference in the magmatic 
composition, and possible fractionation. 

A: Hornblende Diorite C094-2, 094-31 

These samples are dominated by plagioclase and hornblende with 
moderately abundant sphene and Ti-oxide and only minor quartz. 
Alteration is strong, with plagioclase replaced by epidote and 

P- lesser chlorite, albite, and sericite; and hornblende replaced by 
"", tremolite/actinolite and minor epidote and chlorite. Sphene rims 

relic ilmenite, and probably formed in large part by replacement 
of ilmenite; this replacement may have occurred during magmatic 
crystallization rather than during the later alteration which 
affected the major minerals. Quartz occurs as single grains and 
as intimate intergrowths with plagioclase; the latter is a major 
feature which is similar to the texture in the other intrusive 
unit. 

B: Hornblende Quartz Diorite 

This sample is much coarser grained that Unit A, with elongate 
plagioclase and hornblende phenocrysts in a finer grained groundmass 
of plagioclase-quartz with patches of actinolite-chlorite, and 
abundant sphene-ilmenite and apatite. Alteration of plagioclase 
and hornblende is more or less as in Unit A. Quartz-plagioclase 
intergrowths are common in the groundmass, and although much coarser 
in general than those in Unit A are similar texturally. The pre- 
sence of apatite and the abundance of quartz are important differen- 
ces between Unit B and Unit A. The rock contains sceondary patches 
of epidote-chalcopyrite with minor bornite associated with a few 
chalcopyrite patches. 

2. Volcanic Rocks 

A variety of intermediate to felsic rocks are represented-;'Most are 
flows. They have been metamorphosed in a shear environment, with 
recrystallization of groundmass producing a foliated texture, and 
with slight strain features imparted to some of the phenocrysts, 
especially of quartz. 

(continued) 
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C: Latite Tuff [094-41 

Crystal fragments of plagioclase and minor quartz and elongated 
pumice? fragments in a groundmass dominated by plagioclase with 
lesser chlorite, epidote, and quartz. Secondary patches consist of 
quartz with lesser epidote, pyrite, chlorite, and minor calcite. 

D: Latite Flow [094-51 

Plagioclase phenocrysts in a groundmass dominated by lathy plagio- 
clase with lesser chlorite, epidote, and quartz. Plagioclase is . 
moderately altered to epidote. Later recrystallized lenses consist 
of quartz with lesser epidote. 

E: Andesite Flow [094-61 

Hornblende and plagioclase phenocrysts, with spheroidal patches 
of epidote and minor ones of chlorite in a groundmass of plagioclase 
and secondary amphibole. Hornblende is completely replaced by secon- 
dary amphibole and plagioclase is fresh to moderately altered to 
epidote. The rock contains a fragment of slightly more-mafic andesite 
with more abundant phenocrysts. Alteration is similar to that of the 
main rock. This sample is similar in composition to Unit A, except 
for the low content of sphene-ilmenite. 

F: Rhyodacite Flow [094-7, 094-8, 094-9, 094-101 

These contain variable amounts of quartz and plagioclase phenocrysts 
in a groundmass dominated by plagioclase with lesser quartz and seri- 
cite. Quartz phenocrysts dominate in 094-7 and 094-9, with plagioclase 
more abundant in 094-8 and 094-10. Sericite commonly is concentrated 
in wispy seams parallel to foliation. Some contain patches of secondary 
quartz with lesser epidote and/or calcite and chlorite. 
Sample 094-9 contains minor barite associated with seams of clino- 

zoisite-sericite. Sample 094-10 is from a Ba-rich zone, but no Ba- 
mineral was identified. 

Plagioclase Compositions 

Composition determinations were done, where possible, using the 
Michel-Levy method of maximum extinction angle in the zone normal to (010) . 
Where this was impossible, the alteration assemblage gives a guide to 
the original composition. In many samples, it appears that plagioclase 
is partly altered to secondary minerals, with the main plagioclase grain 
being a relic primary grain. 

In the porphyritic samples, the groundmass plagioclase generally is 
less altered than that in the phenocrysts, suggesting a more sodic compo- 
sition for the latter (as would be expected in a magmatically derived 
rock). For a few samples, the Michel-Levy method gives ambiguous results 
(two compositions possible; for some of these the presence of abundant 
secondary epidote suggests a more-calci parent). 

John G. Payne 



Altered Hornblende Quartz Diorite 

The rock contains coarse to very coarse grained plagioclase and 
hornblende in a finer grained groundmass dominated by intergrowths of 
plagioclase and quartz, with patches of actinolite and chlorite, and 
abundant accessory sphene-ilmenite and apatite. Alteration is moderate 
to strong, with plagioclase replaced by epidote with lesser chlorite, 
actinolite, and sericite, hornblende partly replaced by actinolite, 
ilmenite replaced by sphene (primary or secondary?), and with patches 
of epidote-chalcopyrite. A late vein consists of tremolite-actinolite 
with lesser calcite. 

plagioclase 
hornblende 
quartz 
sphene 
ilmenite 
apatite 
epidote 
chalcopyrite 

" bornite 

45-50% 
17-20 
20-25 
2- 2f 
14-2 
14-2 
4- 1 
0.2 

trace 

veinlet 
tremolite/actinolite-calcite 1% 

chlorite minor 

Plagioclase forms prismatic grains up to a few mm long and also 
finer grains strongly intergrown with quartz. The latter average 0.7- 
1 mm in size. Alteration of plagioclase is strong, mainly to extremely 
fine to very fine grained epidote, but also with patches of one or more 
of chlorite, actinolite, and sericite. One grain shows strong alteration 
to disseminated actinolite grains averaging 0.03-0.05 mm in size. The 
original composition of plagioclase probably was andesine. Several grains 
show combined Carlsbad-albite twins, but no optical composition determina- 
tion was possible. An estimate from a poorly oriented grain gives the 

i, present plagioclase composition to be An40. The secondary mineral assem- . 

blages indicate that the alteration is in the greenschist facies, but that 
it is incomplete; i.e., relic primary grains are partly altered to the 
stable secondary assemblage. 

Hornblende forms elongate to equant prismatic grains, also up to a 
few mm long. They are partly replaced by secondary actinolite or actino- 
lite/tremolite. Hornblende is pleochroic from light yellowish green to 
medium yellowish green and slightly bluish green. Actinolite is paler 
green without the bluish hue, and actinolite/tremolite is paler still. 
Some secondary amphibole pseudomorphs the primary grains in irregular 
intergrowths with the primary hornblende. Elsewhere, secondary actinolite 
forms very fine to fine grained, unoriented intergrowths of ragged 
prismatic to equant grains. 

Quartz forms a few patches up to 2 mm across with only minor acces- 
sory inclusions. It is more common as irregular, intimate intergrowths 
with plagioclase, with grain size averaging 0.7-1.2 mrn. Extinction gene- 
rally is uniform. 

Ilmenite forms bladed crystals up to 1.5 mm across, and equant 
grains from 0.3-1 mm in size. It is moderately to strongly replaced 
by sphene, with relic cores of ilmenite surrounded by zones of sphene 
with abundant inclusions of ilmenite, grading outwards into pure sphene. 
The alteration may have been primary magmatic rather than related to the 
alteration of plagioclase and hornblende. Patches of sphene are locally 
up to 3 mm long. __. - 

Apatite forms equant to acicular grains averaging 0.1-0.2 mm in 

&b length, with a few being over 1 mm long. These are disseminated throughout 
the rock. 

(continued) 



094-1 (page  2 )  

The r o c k  c o n t a i n s  i r r e g u l a r  p a t c h e s  o f  e p i d o t e  r a n g i n g  wide ly  
i n  g r a i n  s i z e  and r e l a t i o n s .  Some b o r d e r  e l o n g a t e  h o r n b l e n d e  g r a i n s ,  0 o t h e r s  a r e  i n t e r g r o w n  w i t h  q u a r t z ,  and some a p p e a r  t o  be r e p l a c e m e n t s  
o f  p l a g i o c l a s e .  G r a i n  s i z e  i s  up t o  0 .5  mm. 

G e n e r a l l y  a s s o c i a t e d  w i t h  e p i d o t e  a r e  i r r e g u l a r  p a t c h e s  o f  
c h a l c o p y r i t e  up t o  0 .15  mrn i n  s i z e .  C h a l c o p y r i t e  a l s o  o c c u r s  i n  horn-  
b lende  g r a i n s  a s  e x t r e m e l y  f i n e  g r a i n e d  (0.005-0.01 mm) d i s s e m i n a t i o n s  
w i t h  i r r e g u l a r  o u t l i n e s .  

A few p a t c h e s  o f  b o r n i t e - c h a l c o p y r i t e  o c c u r  i n  a l t e r e d  p l a g i o c l a s e .  
B o r n i t e  g r a i n s  a r e  from 0.02-0.1 mm i n  s i z e ,  and g e n e r a l l y  a r e  b o r d e r e d  
on one s i d e  a t  l e a s t  by c h a l c o p y r i t e  ofi s l i g h t l y  f i n e r  g r a i n  s i z e .  

C h l o r i t e  forms a  few f l a k e s  up t o  0 . 5  mm i n  s i z e  a s s o c i a t e d  w i t h  
secondary  p a t c h e s  o f  a c t i n o l i t e .  C h l o r i t e  i s  l i g h t  t o  medium g r e e n  i n  
c o l o r ,  w i t h  b r i g h t  b l u e  i n t e r f e r e n c e  c o l o r .  I t  may be  a f t e r  p r imary  
b i o t i t e ,  b u t  a l s o  may j u s t  be p a r t  o f  t h e  s e c o n d a r y  r e p l a c e m e n t  
assemblage  a s s o c i a t e d  w i t h  e p i d o t e  and c h a l c o p y r i t e -  

The r o c k  i s  c u t  by a  v e i n l e t  up t o  0 .3  rnm wide o f  e x t r e m e l y  f i n e  
* g r a i n e d ,  v e r y  p a l e  g r e e n  t r e m o l i t e / a c t i n o l i t e ,  w i t h  a  zone a t  one  

end c o n t a i n i n g  modera te ly  abundant  v e r y  f i n e  g r a i n e d  c a l c i t e .  



A l t e r e d  D i o r i t e  

The sample i s  r e l a t e d  t o  0 9 4 - 1  i n  c e r t a i n  ways, b u t  i s  d i s t i n c t  
i n  t h a t  t h e  q u a r t z  con ten t  i s  much lower and a p a t i t e  i s  a b s e n t .  I t  
c o n t a i n s  a  few c o a r s e r  p l a g i o c l a s e  g r a i n s  (comple te ly  r ep l aced  by 
e p i d o t e )  i n  a  groundmass of  f i n e r  g ra ined  p l a g i o c l a s e  and secondary 
amphibole ( a f t e r  hornblende) .  F i n e r  p l a g i o c l a s e  shows pa tchy  a l t e r a t i o n  
t o  c h l o r i t e  and l e s s e r  ep ido te ;  a l b i t e ?  i s  common on i r r e g u l a r  v e i n l e t s .  
Sphene-i lmenite i s  an abundant acces so ry .  Q u a r t z  i s  r e s t r i c t e d  t o  a  few 
i n t e r s t i t i a l  i n t e rg rowths  wi th  p l a g i o c l a s e  i n  a  t e x t u r e  ve ry  s i m i l a r  
t o  t h a t  of i n t e rg rowths  of q u a r t z - p l a g i o c l a s e  i n  094-1. 

p l a g i o c l a s e  
phenocrys t s?  5- 7 ( a l t ' n :  100% e p i d )  
f i n e r  40-45 ( a l t ' n :  15% c h l ,  2 %  a l b ,  0.5% e p i d ,  t r a c e  s e r )  

hornblende 43-48 ( a l t ' n :  99% a c t i n o l i t e / t r e m o l i t e ,  1% e p i d )  
sphene/Ti-oxide 2- 3 
i l m e n i t e  0.5 e p i d o t e  0.3 
q u a r t z  1 
b i o t i t e  t r a c e  

P l a g i o c l a s e  forms s c a t t e r e d  phenocrys t s?  up t o  3 mm i n  s i z e .  These 
a r e  complete ly  a l t e r e d  t o  very f i n e  t o  f i n e  g r a i n e d  agg rega t e s  of e p i d o t e ,  
and g r a i n  bo rde r s  a r e  des t royed .  

F i n e r  g ra ined  p l a g i o c l a s e  forms equant  t o  p r i s m a t i c  g r a i n s  from 0.3- 
0.8 mm i n  average s i z e .  Some a r e  s l i g h t l y  t o  moderate ly  zoned. A compo- 
s i t i o n  de t e rmina t ion  from a  zoned g r a i n  gave a  c o r e  of  An48 grad ing  t o  a  
r i m  of An40. Composition of unzoned g r a i n s  i s  about  An44 (Michel-Levy 
method) .  Some p l a g i o c l a s e  g r a i n s  a r e  f r e s h ,  o t h e r s  a r e  a l t e r e d  i n  i r r e g u l a r  
pa t ches  t o  l i g h t  green c h l o r i t e  w i th  o r  wi thout  l e s s e r  e p i d o t e .  Some 
g r a i n s  show i r r e g u l a r  v e i n l e t s  of  a l b i t e ,  w i th  p a r t i a l  r i m s  of c h l o r i t e .  
Others  show pa t ches  of a l b i t e  ex tending  outwards from c h l o r i t e .  A l b i t e  
i s  n o t  p o s i t i v e l y  i d e n t i f i e d ,  b u t  t h e  t e x t u r a l  r e l a t i o n s  and incomplete 
o p t i c a l  p r o p e r t i e s  sugges t  i t s  presence .  

Hornblende forms equant  t o  s l i g h t l y  p r i s m a t i c  g r a i n s  from 0.3-1 mm 
i n  average s i z e .  I t  i s  completely r ep l aced  by secondary t r e m o l i t e - a c t i n o -  
l i t e ,  mainly  w i t h  a  very p a l e  g reen  c o l o r ,  and l o c a l l y ,  e s p e c i a l l y  nea r  
bo rde r s  of  g r a i n s ,  a  l i g h t  b l u i s h  green  t o  medium g reen  c o l o r .  Secondary 
amphibole forms i r r e g u l a r  t o  s u b p a r a l l e l  agg rega t e s  of  p r i s m a t i c  g r a i n s .  

I l m e n i t e  forms s c a t t e r e d  subrounded t o  i r r e g u l a r  g r a i n s  up t o  0 .5  
mm i n  s i z e ,  enc losed  i n  r i m s  up t o  1 .5  mm a c r o s s  of  sphene/Ti-oxide.  
A l t e r a t i o n  i s  a s  i n  094-1, wi th  t h e  a d d i t i o n  t h a t  sphene i s  p a r t l y  
a l t e r e d  t o  ex t remely  f i n e  g ra ined  Ti-oxide.  

Q u a r t z  forms s c a t t e r e d  i n t e r s t i t i a l  g r a i n s  ave rag ing  0.1-0.2 mm i n  
s i z e ,  and occu r s  i n  i n t i m a t e  i n t e rg rowths  w i th  p l a g i o c l a s e  i n  pa t ches  
up t o  0.5 mrn long .  

B i o t i t e  forms one ragged f l a k e  0 . 4  mm a c r o s s ,  w i t h  pleochroism from 
p a l e  s t r a w  t o  medium brown. It i s  s l i g h t 1  a l t e r e d  t o  c h l o r i t e  and e p i d o t e .  

Epido te  occu r s  a s  pa tches  of  ve ry  f i n e  t o  f i n e ,  anhedra l  t o  subhedra l  
g r a i n s  a long  bo rde r s  of a c t i n o l i t e  .pa tches  a f t e r  hornblende.  

S e r i c i t e  occurs  l o c a l l y  a s  d u s t y  t o  ex t remely  f i n e  g ra ined  a l t e r a t i o n  
of p l a g i o c l a s e  i n  pa tches  una f f ec t ed  by t h e  more common c h l o r i t e - e p i d o t e -  
a l b i t e  a l t e r a t i o n .  



094-3 f i l t e r e d  Borpblende D i o r i t e  

The sample i s  very s i m i l a r  t o  094-2. I t  i s  c u t  by a  few v e i n s  Lp 
t o  1 . 2  mm wide dominated by q u a r t z  w i th  l e s s e r  c h l o r i t e ,  and pa t ches  

r^) of  e p i d o t e ,  a c t i n o l i t e ,  and b i o t i t e - h e m a t i t e .  

p l a g i o c l a s e  45-50% ( a l t ' n :  e p i d  30%, c h l  5%,  ser-musc 2 % ,  a l b  2 % )  
hornblende 40-45 ( a l t ' n :  a c t i n o l i t e / t r e m o l i t e  95%,epid  4 %  c h l  1%) 
q u a r t z  4-  5  
sphene 0.5 
i l m e n i t e  t r a c e  
c h l o r i t e  -0.2 

v e i n s  
q u a r t z - c h l o r i t e  2-3 

P l a g i o c l a s e  forms a  few c o a r s e r  g r a i n s  up t o  2.5 mm i n  s i z e .  These 
a r e  comple te ly  rep laced  by very  f i n e  g ra ined  e p i d o t e ,  l o c a l l y  w i t h  minor 
a l b i t e  and c h l o r i t e .  Most p l a g i o c l a s e  g r a i n s  a r e  equant  t o  p r i s m a t i c ,  
averag ing  0.5-1 mm i n  s i z e .  They a r e  v a r i a b l y  a l t e r e d  t o  d i ssemina ted  
ex t remely  f i n e  t o  very  f i n e  g ra ined  e p i d o t e ,  d i s semina ted  t o  patchy 
c h l o r i t e ,  s c a t t e r e d  f l a k e s  of s e r i c i t e - m u s c o v i t e  up t o  0 . 1  mm long ,  and 
i r r e g u l a r  pa t ches  of a l b i t e  (mainly w i th  e p i d o t e )  . The composi t ion of 
r e l i c  p l a g i o c l a s e  i s  An32 (Michel-Levy method).  

Hornblende forms equant  t o  s l i g h t l y  p r i s m a t i c  g r a i n s  from 0.5-1.5 
mm i n  s i z e ,  wi th  a  few over  2 mm long .  I t  i s  r e p l a c e d  by pseudomorphic 
t r e m o l i t e - a c t i n o l i t e  and/or  i r r e g u l a r  t o  subhedra l  p a t c h e s  of ragged 
p r i s m a t i c  t r e m o l i t e - a c t i n o l i t e ,  l o c a l l y  w i t h  p a t c h e s  of e p i d o t e  and/or  
c h l o r i t e .  The a l t e r a t i o n  mine ra l s  a r e  mainly p a l e  g reen  i n  c o l o r ,  w i th  
l o c a l  zones a long  g r a i n  bo rde r s  of p a l e  t o  l i g h t  b l u i s h  green  t o  g reen .  

' \  A few p a t c h e s  of secondary a c t i n o l i t e  c b n t a i n  g r a i n s  up t o  0.5 mm i n  
4. s i z e ,  w i t h  pleochroism from p a l e  t o  l i g h t  ye l lowish  green  t o  g reen ;  t h e s e  

may r e p r e s e n t  complete replacement of t h e  rock r a t h e r  t han  a l t e r a t i o n  of 
s p e c i f i c  hornblende g r a i n s .  

Q u a r t z  occu r s  i n  two modes, a s  s i n g l e  i n t e r s t i t i a l  g r a i n s  averag ing  
0.15-0.25 mm a c r o s s ,  and i n  i n t i m a t e  i n t e rg rowths  up t o  1 . 5  mm long wi th  
p l a g i o c l a s e .  

Sphene and minor i l m e n i t e  occur  i n  i r r e g u l a r  p a t c h e s  up t o  1 mm 
a c r o s s .  Textures  a r e  a s  i n  094-2 and 094-1, w i t h  i l m e n i t e  r ep l aced  by 
sphene and surrounded by sphene. I n  t h i s  rock ,  t h e  c e n t r a l  p a r t s  of  
many p a t c h e s  have a  h ighe r  r e l i e f  t han  t h e  o u t e r  p a r t s ,  a l though  bo th  
appear  t o  show o t h e r  o p t i c a l  p r o p e r t i e s  o f  sphene.  

C h l o r i t e  forms s c a t t e r e d  pa t ches  of ve ry  f i n e  g r a i n s  up t o  0.4 mm 
a c r o s s  a s s o c i a t e d  wi th  q u a r t z .  I t  a l s o  forms a  few ex t remely  f i n e  g ra ined  
p a t c h e s  up t o  0.7 mm a c r o s s  a s s o c i a t e d  wi th  secondary ragged pr isms of 
a c t i n o l i t e .  

The rock  i s  c u t  by a  few v e i n s  averag ing  0.1-0.3 mm i n  width ,  wi th  
one up t o  1 .2  mrn wide dominated by ve ry  f i n e  t o  f i n e  g r a i n e d  q u a r t z  
w i th  p a t c h e s  of equant c h l o r i t e  f l a k e s  of s i m i l a r  s i z e .  Epidote  and 
l e s s e r  a c t i n o l i t e  occur i n  a few v e i n s  i n  ve ry  f i n e  t o  f i n e  g ra ined  
pa t ches .  C h l o r i t e  ( i n  both  v e i n  and rock )  has  a  brown i n t e r f e r e n c e  
c o l o r .  Local  pa tches  c o n s i s t  of an ex t remely  f i n e  g ra ined  aggrega te  
of brownish green  b i o t i t e ? ,  i n  l a r g e  p a r t  wi th  a  r a d i a t i n g  t e x t u r e .  
Minor opaque g r a i n s  up t o  0 . 0 2  mm a c r o s s  a r e  d i s semina ted  i n  t h e  b i o t i t e .  
Another pa t ch  i s  dominated by opaque, w i t h  minor brownish t r a n s l u c e n t  
m a t e r i a l ,  sugges t ing  t h a t  t h e  mine ra l  i s  hema t i t e .  



094-4 A l t e r e d  L a t i t e  T u f f ?  

The rock c o n t a i n s  c r y s t a l  f r agments  of p l a g i o c l a s e  and much less 
q u a r t z ,  and e l o n g a t e d  a l t e r e d  pumice? f r a g m e n t s  i n  a v a r i a b l e  f o l i a t e d  

0 groundmass dominated by p l a g i o c l a s e  w i t h  lesser c h l o r i t e ,  e p i d o t e ,  and 
q u a r t z .  C o a r s e r  g r a i n e d  secondary  p a t c h e s  c o n t a i n  q u a r t z  w i t h  lesser 
e p i d o t e ,  p y r i t e ,  c h l o r i t e ,  and c a l c i t e .  

c r y s t a l  f r a g m e n t s  
p l a g i o c l a s e  15-17% 
q u a r t z  1 

l i t h i c  f r a g m e n t s  
p l a g i o c l a s e  a g g r e g a t e  one f ragment  
pumice? 3- 4 

groundmass 
p l a g i o c l a s e  45-50 
c h l o r i t e  15-17 
e p i d o t e  7- 8  
q u a r t z  4- 5  
se r ic i te  1- 1 4  
p y r i t e  0  '. 2 

p a t c h e s  and v e i n l e t s  
q u a r t z  3- 4 
e p i d o t e  0.7- 1 
p y r i t e  0  .:3 
c h l o r i t e  0.3 
c a l c i t e  0 . 1  

P l a g i o c l a s e  forms s u b h e d r a l  c r y s t a l  f r a g m e n t s  a v e r a g i n g  0.2-0.8 
rnm i n  s i z e  and one a g g r e g a t e  1 . 5  mm a c r o s s  o f  s i m i l a r  p l a g i o c l a s e .  

/ Composi t ion  i s  An32 ( p o s s i b l y  Ang)[Michel-Levy method] .  Most g r a i n s  

4% a r e  s l i g h t l y  t o  modera te ly  a l t e r e d  t o  e x t r e m e l y  f i n e  g r a i n e d  se r ic i te .  
A few a r e  c o m p l e t e l y  r e p l a c e d  by a g g r e g a t e s  o f  v e r y  f i n e  t o  f i n e  g r a i n e d  - 

e p i d o t e .  
Q u a r t z  forms a few c r y s t a l  f r a g m e n t s  and a g g r e g a t e s  0.2-0.5 mm i n  

s i z e .  Some show s t r o n g l y  s t r a i n e d  e x t i n c t i o n  ( a s  i n  some q u a r t z  pheno- 
c r y s t s  i n  094-7, -8,  and - 9 ) .  

Numerous e l o n g a t e d  p a t c h e s  o f  e x t r e m e l y  f i n e  g r a i n e d  s e r i c i t e  a r e  
i n t e r p r e t e d  a s  pumice f ragments  f l a t t e n e d  i n  t h e  p l a n e  o f  t h e  f o l i a t i o n .  

The groundmass shows a  modera te  e l o n g a t i o n  o f  m i n e r a l  g r a i n s  and 
vague c o m p o s i t i o n a l  banding.  P l a g i o c l a s e  i s  c o n c e n t r a t e d  i n  e x t r e m e l y  
f i n e  g r a i n e d  zones w i t h  much less c h l o r i t e  and s c a t t e r e d  p a t c h e s  and 
s u b h e d r a l  g r a i n s  of  e p i d o t e .  C h l o r i t e  and q u a r t z  a r e  c o n c e n t r a t e d  i n  
s l i g h t l y  c o a r s e r  g r a i n e d  l a y e r s  and l e n s e s .  E p i d o t e  forms d i s s e m i n a t e d  
p a t c h e s  up  t o  0 . 3  mrn a c r o s s .  S e r i c i t e  forms i r r e g u l a r  p a t c h e s  and d i s -  
s e m i n a t i o n s ,  p r o b a b l y  a f t e r  p l a g i o c l a s e .  P y r i t e  forms s c a t t e r e d  g r a i n s  
from 0.1-0.7 mm i n  s i z e ;  s m a l l e r  g r a i n s  g e n e r a l l y  a r e  s u b h e d r a l  whereas  
c o a r s e r  g r a i n s  a r e  more i r r e g u l a r .  

C o a r s e r  g r a i n e d  rep lacement  p a t c h e s  a r e  e l o n g a t e d  p a r a l l e l  t o  
f o l i a t i o n .  Many a r e  dominated by q u a r t z  a s  i r r e g u l a r  v e r y  f i n e  t o  f i n e  
g r a i n e d  a g g r e g a t e s .  E p i d o t e  forms p a t c h e s  o f  a n h e d r a l  t o  s u b h e d r a l  p r i s -  
m a t i c  g r a i n s  up t o  0 .3  mm i n  s i z e .  C h l o r i t e  forms v e r y  f i n e  t o  f i n e  
g r a i n e d  a g g r e g a t e s  (brown i n t e r f e r e n c e  c o l o r ) .  Q u a r t z  and c h l o r i t e  com- 
monly show t e x t u r e s  r e l a t e d  t o  r e c r y s t a l l i z a t i o n  i n  p r e s s u r e  shadows o f  
p y r i t e  g r a i n s .  P y r i t e  forms i r r e g u l a r  t o  s u b h e d r a l  g r a i n s  up fo 1 . 2  mm 
a c r o s s .  C a l c i t e  forms s c a t t e r e d  g r a i n s  and c l u s t e r s  o f  g r a i n s  o f  v e r y  
f i n e  g r a i n  s i z e ,  i n t e r g r o w n  w i t h  c h l o r i t e  and e p i d o t e .  



094-5 Porphyritic Latite Flow with Quartz-Epidote lenses 

The rock contains moderately abundant plagioclase phenocrysts in 
a foliated groundmass dominated by lathy plagioclase with lesser chlorite 
epidote, and quartz. A few fragments consist of early-formed plagioclase 
aggregates. Plagioclase is moderately altered to epidote The rock contains 
a few elongated lenses of quartz-epidote. 

phenocrysts 
plagioclase 17-20% (An32) 
fragments 
plagioclase aggregates 0.5 
groundmass 
plagioclase 55-60 
chlorite 7- 8 
epidote 4- 5 
quartz 4- 5 sericite minor 
sphene/Ti-oxide minor 

lenses 
quartz 5- 7 

- epidote 14-2 

Plagioclase forms subhedral to euhedral pheoncrysts from 0.1-0.5 
mm in average size, with a few over 1 mm long. Many are moderately to 
completely replaced by very fine to fine grained epidote. In a moderate 
number of these, a thin rim of the phenocryst is unaltered, and the thick 
core is strongly to completely altered to epidote. A few show evidence of 
cataclastic deformation, with crushed and slightly recrystallized zones. 

A few fragments up to 1.5 mm across consist of aggregates of a few 
plagioclase grains averaging 0.5-1 mm in length. These probably are 
early-formed aggregates which crystallized in the magma chamber. 

The groundmass is dominated by a moderately foliated aggregate of 
lathy plagioclase grains averaging 0.07-0.15 mm in length. Interstitial 
to these are extremely fine to very fine grains and aggregates of 
chlorite, and irregular patches of epidote intergrown with anhedral 
plagioclase and much less quartz. Plagioclase in the groundmass generally 
is relatively fresh. 

Composition of plagioclase phenocrysts is about An32 (possibly An8 
but the extensive epidote alteration suggests a more-calcic parent). 

Sericite occurs as an irregular, wispy lens of grains averaging 
0.03-0.05 mm in length, elongated parallel to foliation. The lens does 
not appear to be of the same origin as those in 094-4 which were tenta- 
tively interpreted as flattened pumice fragments. 

Sphene/Ti-oxide forms disseminated spots averaging 0.02-0.03 mm in 
size. 

The rock contains lenses up to a few mm wide and a few cm long 
dominated by very fine grained quartz with common rims of very fine 
grained epidote. In places the patches contain subhedral prismatic 
epidote grains up to 0.3 mrn long within the quartz-rich core. 



094-6 Porphyritic Andesite Flow with Fragment of more-mafic andesite 

The rock is a porphyritic andesite flow with phenocrysts of hornblende 
and plagioclase in a groundmass dominated by secondary amphibole and 
plagioclase, with spheroidal to irregular patches of epidote and minor 
chlorite. The fragment contains more abundant phenocrysts and is much 
freer of epidote. 

Main Rock 
phenocrysts 
hornblende 15-17% 
plagioclase 10-12 
patches 
epidote 
spheroidal 5- 7 
irregular 7- 8 ( +  opaque) 

chlorite minor 
groundmass 
actinolite/tremolite 25-30 
plagioclase 25-30 
chlorite 1 

- sphene trace 

Hornblende forms equant phenocrysts up to 2 mm across. They are 
completely replaced by pseudomorphs or aggregates of pale green to color- 
less actinolite/tremolite. Lamellar twinning is common, and is preserved 
through the alteration. 

Plagioclase forms prismatic phenocrysts from 0.1-1 mm in size. These 
generally show combined Carlsbad-albite twinning. Composition is about 
An33 (Michel-Levy method). A few are bent and partly granulated along 
borders of epidote spherulites. Alteration is patchy to epidote, with 

, many plagioclase phenocrysts fresh and a few moderately to strongly 
/ altered. 

Epidote forms spheroidal patches from 0.2-1.2 mrn in diameter. These 
consist of anhedral aggregates of very fine to fine grains, locally with 
minor actinolite needles. More irregular patches are up to 1 cm long, and 
consist of extremely fine to fine grained aggregates of anhedral grains, 
locally with opaque grains up to 0.35 mm long, and elsewhere with minor 
chlorite patches. 

Chlorite forms a few spheroidal patches up to 0.3 mm across. Inter- 
ference color is deep blue-brown. 

The groundmass is an extremely fine grained aggregate of unoriented 
actinolite/tremolite and plagioclase, with much less chlorite, mainly 
in irregular patches, and minor sphene (associated with one plagioclase 
phenocryst) . 

Fragment 

phenocrysts 
hornblende 30-35% 
plagioclase 20-25 
groundmass 
actinolite/tremolite 20-25 
chlorite 7- 8 
epidote 3- 4 
plagioclase 10-12 

The fragment contains phenocrysts of hornblende averaging Vi3-0.7 
mm in size and prismatic phenocrysts of plagioclase from 0.1-0.7 mm in 
average length in a groundmass of actinolite ftremolite-plagioclase with 
local concentrations of chlorite (brown interference color) and irregular 
patches of epidote averaging 0.1-0.3 mrn in size. 



094-7 Quar tz - -P lag ioc lase  P o r p h y r i t i c  Rhyodac i t e  Flow (Metamorphosed) 

The r o c k  c o n t a i n s  q u a r t z  and lesser p l a g i o c l a s e  p h e n o c r y s t s  i n  a  
f o l i a t e d  groundmass dominated by p l a g i o c l a s e  w i t h  lesser q u a r t z  and 
ser ic i te ,  and much l e s s  c h l o r i t e .  S c a t t e r e d  p a t c h e s  c o n t a i n  s e r i c i t e -  
e p i d o t e - h e m a t i t e  ( a f t e r  p y r i t e ) .  S e r i c i t e  i s  c o n c e n t r a t e d  i n  wispy 
zones p a r a l l e l  t o  f o l i a t i o n .  The r o c k  i s  c u t  by a  v e i n l e t  p a r a l l e l  
t o  f o l i a t i o n  o f  q u a r t z  w i t h  lesser c h l o r i t e .  

p h e n o c r y s t s  
q u a r t z  10-12% 
p l a g i o c l a s e  3- 4 

groundmass 
p l a g i o c l a s e  40-45 
q u a r t z  15-17 
ser ic i te  15-17 
c h l o r i t e  3- 5  
T i -ox ide  0 . 1  
p y r i t e  0 . 3  
e p i d o t e  0.3 
z i r c o n  t r a c e  

v e i n l e t  
quartz-chlorite-(sericite) 0 . 3  

Q u a r t z  forms p h e n o c r y s t s  and a g g r e g a t e s  o f  p h e n o c r y s t s  from 0.5- 
5 mm i n  s i z e .  Some show d e e p l y  embayed o u t l i n e s  a g a i n s t  groundmass. 
Some a r e  a g g r e g a t e s  o f  s e v e r a l  g r a i n s ,  commonly w i t h  a  submosaic t e x t u r e .  
A few c o n t a i n  i n c l u s i o n s  up t o  0.4 mm a c r o s s  o f  e p i d o t e  and minor c a l c i t e .  
Most show s l i g h t l y  t o  modera te ly  wavy e x t i n c t i o n ,  a  p r o d u c t  o f  t h e  
s h e a r  d e f o r m a t i o n  which produced t h e  f o l i a t i o n  i n  t h e  groundmass. 

P l a g i o c l a s e  forms a n h e d r a l  t o  s u b h e d r a l  p h e n o c r y s t s  and a g g r e g a t e s  
a v e r a g i n g  0.3-0.7 mm i n  s i z e .  I t  i s  g e n e r a l l y  s l i g h t l y  a l t e r e d  t o  v e r y  
f i n e  g r a i n e d  s e r i c i t e ,  w i t h  c o a r s e r  p a t c h e s  o f  s e r i c i t e - c h l o r i t e  i n  a  
few g r a i n s ,  and o t h e r s  c o n t a i n i n g  p a t c h e s  o f  e p i d o t e .  A few g r a i n s  show 
e v i d e n c e  o f  c a t a c l a s t i c  d e f o r m a t i o n ,  w i t h  c r u s h i n g  and r e c r y s t a l l i z a t i o n  
t o  a  much f i n e r  g r a i n e d  a g g r e g a t e .  

The groundmass i s  dominated by p l a g i o c l a s e  w i t h  lesser q u a r t z  i n  
a n h e d r a l  a g g r e g a t e s  a v e r a g i n g  0.01-0.02 mm i n  g r a i n  s i z e .  S e r i c i t e  forms 
d i s s e m i n a t e d  f l a k e s  from 0.01-0.03 mrn i n  l e n g t h ,  and i s  c o n c e n t r a t e d  i n  
wispy seams and l e n s e s  p a r a l l e l  t o  f o l i a t i o n .  C h l o r i t e  commonly o c c u r s  
w i t h  q u a r t z  i n  s l i g h t l y  c o a r s e r  groundmass s u r r o u n d i n g  p h e n o c r y s t s .  

T i -ox ide  forms s c a t t e r e d  p a t c h e s  from 0.1-0.3 mrn i n  s i z e .  
P y r i t e  forms i r r e g u l a r  c l u s t e r s  o f  g r a i n s  up t o  0 . 3  mm i n  s i z e .  

Most have  opaque c o r e s  su r rounded  by deep  red-brown a l t e r a t i o n  zones ,  
w i t h  a  t h i n  r i m  o f  medium red-brown h e m a t i t e  on t h e  b o r d e r s  of many. 

I r r e g u l a r  p a t c h e s  c o n t a i n  one  o r  more o f  se r ic i te ,  e p i d o t e ,  c h l o r i t e ,  
and p y r i t e ;  t h e s e  a r e  up t o  0.7 mm i n  s i z e ,  and g e n e r a l l y  a r e  v e r y  f i n e  
t o  e x t r e m e l y  f i n e  g r a i n e d .  One o f  t h e s e  c o n t a i n s  a  z i r c o n  g r a i n  0.02 mm 
l o n g .  

The r o c k  i s  c u t  by a  v e i n l e t  a v e r a g i n g  0 . 3  mm i n  w i d t h ,  and p a r a l l e l  
t o  f o l i a t i o n .  It i s  dominated by v e r y  f i n e  g r a i n e d  q u a r t z  (0.03-0.05 mm) 
w i t h  less c h l o r i t e  and much less se r ic i t e .  



094-8 Plagioclase-Quartz Porphyritic Rhyodacite Flow (Metamorphosed) 

The rock contains plagioclase and lesser quartz phenocrysts in a 
foliated groundmass dominated by plagioclase with lesser sericite and 

0 quartz . Quartz phenocrysts commonly are irregular and glomeroporphyritic , and many contain patches dominated by epidote. The groundmass is well 
foliated, with foliation defined mainly by wispy sericite aggregates; 
foliation is warped around many of the phenocrysts. The groundmass contains 
patches of coarser grained quartz-epidote with minor chlorite and Ti-oxide. 
A wispy quartz veinlet cuts the rock parallel to foliation; it may have 
formed by segregation during recrystallization. 

phenocrysts 
plagioclase 
quartz 
groundmass 
plagioclase 
quartz 
sericite 
chlorite - Ti-oxide 

patches 
quartz 
epidote 
chlorite 

veinlet 
quartz 

40-45 
15-17 
17-20 
1- l+ 

minor 

14-2 
1- 1) 

minor 

minor 

Plagioclase forms mainly equant phenocrysts averaging 0.3-0.8 mrn 
across, with a few prismatic ones up to 1.5 mm long. Composition is An34 
(or Ang)[Michel-Levy method]. The more-calcic composition is more pro- 

%. d 9 bable because of the strong epidote alteration of the phenocrysts. 
Phenocrysts are moderately to locally slightly altered to patches of 
epidote, much less chlorite, and disseminated extrememly fine grained 
sericite in parts of the crystals not affected by epidote. A very few 
contain minor patches of calcite. A few phenocrysts show evidence of 
slight cataclastic deformation. 

Quartz forms equant to elongate, commonly irregular phenocrysts and 
clusters of phenocrysts up to a few mm across, with smallest ones about 
0.2-0.3 mm in size. Most larger ones contain abundant patches of very 
fine grained epidote with much less chlorite and in some Ti-oxide and 
quartz. These patches are up to 1.5 mm in size. Other "inclusions" pro- 
bably are embayments of groundmass into the phenocryst. Similar embay- 
ments occur sparsely along the borders of many phenocrysts. Quartz shows 
moderately banded to wavy extinction, the product of deformation during 
metamorphism. 

The groundmass is dominated by an extremely fine grained (0.01-0.02 mm) 
aggregate of plagioclase and much less quartz with minor to abundant 
sericite as disseminated flakes and aggregates with a preferred orien- 
tation parallel to foliation. In places, sericite is much more abundant, 
partly in wispy seams parallel to foliation, and partly as patches near 
phenocrysts. Also mainly near phenocrysts are patches and lenses up to 
1 mm in size dominated by slightly coarser grained quartz and chlorite. 
Ti-oxide forms a few patches up ta 0.2 mm in size, and irregular patches 
averaging 0.01-0.03 mm across disseminated through the groundmass. 

Recrystallized patches averaging 0.7-1.2 mm long consist of very fine 
to fine grained quartz, commonly with epidote concentrated along the bor- 
ders. Others are dominated by epidote with minor quartz and chlorite. 
Quartz generally shows evidence of deformation of similar intensity to 
that in the phenocrysts. One veinlet 0.02 mm wide of quartz is parallel 
to foliation. 



094-9 Q u a r t z - P l a g i o c l a s e  P o r p h y r i t i c  Rhyodac i t e  Flow (Metamorphosed) 
( w i t h  B a r i t e )  

The r o c k  c o n t a i n s  q u a r t z  p h e n o c r y s t s  and p l a g i o c l a s e  a g g r e g a t e s  i n  
a  s t r o n g l y  f o l i a t e d  groundmass dominated by q u a r t z  w i t h  lesser p l a g i o -  
c l a s e  and ser ic i te ,  and w i t h  abundant  seams and l e n s e s  dominated by 
c l i n o z o i s i t e - s e r i c i t e  w i t h  minor b a r i t e .  C o a r s e r  s e c o n d a r y  l e n s e s  p a r a l l e l  
t o  f o l i a t i o n  c o n s i s t  of  q u a r t z  w i t h  minor s e r i c i t e - m u s c o v i t e .  O t h e r  p a t c h e s  
and l e n s e s  a r e  dominated by c a l c i t e .  

p h e n o c r y s t s  
q u a r t z  7- 8% 
p l a g i o c l a s e  2- 3 

groundmass 
q u a r t z  40-45 
p l a g i o c l a s e  20-25 
c l i n o z o i s i t e  10-12 
s e r i c i t e  8 ~ 1 0  
T i -ox ide  0.3 
b a r i t e  0 . 3  
c h l o r i t e  minor 
muscov i t e  t r a c e  
a p a t i t e  t r a c e  

s e c o n d a r y  p a t c h e s  
q u a r t z  3- 4 
c a l c i t e  1 
m u s c o v i t e - s e r i c i t e  0 . 1  

Quar tz  forms equan t  t o  i r r e g u l a r  p h e n o c r y s t s  up  t o  a  few mm a c r o s s .  
Many c o n t a i n  embayments and i r r e g u l a r  " i n c l u s i o n s "  o f  groundmass. Defor-  
ma t ion  i s  modera te  t o  l o c a l l y  s t r o n g ,  w i t h  banded t o  wavy e x t i n c t i o n  and 
p a t c h e s  and v e i n l i k e  zones r e c r y s t a l l i z e d  t o  f i n e r  g r a i n e d  g r a n u l a r  a g g r e -  
g a t e s ,  i n  p a r t  w i t h  o t h e r  groundmass m i n e r a l s .  

P l a g i o c l a s e  forms equan t  t o  e l o n g a t e  p a t c h e s  up t o  a  few mm l o n g .  I n  
most it i s  c o m p l e t e l y  r e p l a c e d  by a  d e n s e  a g g r e g a t e  o f  v e r y  f i n e  t o  f i n e  
g r a i n e d  c l i n o z o i s i t e  and lesser s e r i c i t e .  A few c o n t a i n  r e l i c  p l a g i o c l a s e .  
These may g r a d e  i n  t e x t u r e  t o  t h e  c l i n o z o i s i t e - s e r i c i t e  l e n s e s  i n  t h e  
groundmass.  

The groundmass i s  dominated by a  v e r y  t o  e x t r e m e l y  f i n e  g r a i n e d  a g g r e -  
g a t e  o f  q u a r t z  and l e s s e r  p l a g i o c l a s e ,  w i t h  p l a g i o c l a s e  g e n e r a l l y  less t h a n  
0.015 mrn i n  s i z e ,  and q u a r t z  commonly s l i g h t l y  c o a r s e r .  Minor se r ic i t e  
and c l i n o z o i s i t e ~ o c c u r  i n  t h i s  p a r t  o f  t h e  groundmass,  ma in ly  i n  t i n y  
l e n s e s  p a r a l l e l  t o  f o l i a t i o n .  

C l i n o z o i s i t e  and lesser ser ic i te  form seams up t o  0.7 mm wide p a r a l l e l  
t o  f o l i a t i o n .  P a t c h e s  o f  c l i n o z o i s i t e  e x t e n d  ou twards  from t h e s e  i n t o  t h e  
q u a r t z - p l a g i o c l a s e - r i c h  groundmass.Ti-oxide i s  c o n c e n t r a t e d  i n  t h e s e  seams 
a s  a n h e d r a l  p a t c h e s  from 0.03-0.1 mrn i n  s i z e .  B a r i t e  forms s c a t t e r e d  
s u b h e d r a l  p r i s m a t i c  g r a i n s  a v e r a g i n g  0 . 1  mm l o n g ,  w i t h  a  few up t o  0.2 mm 
l o n g .  

C h l o r i t e  o c c u r s  i n  i r r e g u l a r  p a t c h e s  of f l a k e s  from 0.02-0.05 mm i n  
s i z e  a s s o c i a t e d  w i t h  q u a r t z - r i c h  groundmass. C h l o r i t e  i s  a l m o s t  c o l o r l e s s  
w i t h  a  w h i t e  i n t e r f e r e n c e  c o l o r .  

Muscovi te  forms s c a t t e r e d  f l a k e s  up t o  0 . 1  mm l o n g  a s s o c i a t e d  w i t h  
s e r i c i t e .  A p a t i t e  was r e c o g n i z e d  a s  one i r r e g u l a r  e q u a n t  g r a i n  0.05 mm 
a c r o s s .  

The r o c k  c o n t a i n s  numerous l e n s e s ,  ma in ly  e l n o g a t e d  p a r a l l e l  t o  
f o l i a t i o n ,  o f  s l i g h t l y  c o a r s e r  g r a i n e d  q u a r t z ,  w i t h  s c a t t e r e d  f l a k e s  and 
a g g r e g a t e s  o f  i r r e g u l a r  t o  f e a t h e r y  se r ic i t e  and s u b h e d r a l  muscov i t e ,  
t h e  l a t t e r  up t o  0.15 mm i n  g r a i n  l e n g t h .  Some p a t c h e s  c o n t a i n - m i n o r  
c a l c i t e .  

C a l c i t e  o c c u r s  i n  p a t c h e s  and e l o n g a t e d  l e n s e s  up t o  1 . 5  mm l o n g ,  
w i t h  g r a i n  s i z e  a v e r a g i n g  0.03-0.1 mm. Some p a t c h e s  o c c u r  i n  t h e  lee o f  
q u a r t z  p h e n o c r y s t s .  





DATA TITLE : TERHAHIN DATA - PN 094 
VARIABLE : SIO? 

THE TOTAL 
15 0 ---I ------ 

. SAKPLES 
20 0 .---I ------. 

PERCENT OF THE TOTAL SAKPLES 

VARIABLE: SI02 
NUtlBER OF OBSERVATIONS: 130 

Rock Type : In termed ia te  V o l c a n i c s  

HINIHUK: 46,000 U n i t s  1 t o  3 
~AXIHUH: 81.300 
HEAN: 58 a 803 
STANDARD ERROR OF hEAN: 0,575 
STANDAHD DEVIATION: 6,559 
COEFFICIENT OF VARIATION: 11,155 
SltEUNESS: OebBO 
KURTOSIS: 0.129 



DATA TITLE : TERfiAMIN DATA - PN 094 

PERCENT OF THE TOTAL SAWLES 

PERCENT OF THE TOTAL S M E S  

VARIABLE: ti20 
NUMBER OF OBSERVATIONS: 130 
nrwrnun: 0,028 
HirXIliW: 31170 
MEAN: 0 * 359 

Rock Type : Intermediate Volcanics 

Units 1 to 3 

STANDARD ERROR OF MEAN: 0,037 
STANDARD LIEVIATION: 01426 
COEFFICIENT OF VARIATION: 1181513 
SKEYNESS: 3 253 
bWTOSIS: 15,053 

~ r ~ ~ : ~ ~ ~ l ~ ~ ~ : : : : ~ : ~ : ; : : t : : ~ : : : t : t : t t t t t t t t t ~ t t t t t t l t t $ t l t l l t t l t l l t l l t l l l t l l * ~ l l l l l l l t ~ * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  



DATA TITLE : TERRAHIN DATA - PN 094 
VARIABLE : TIU? 

PERCENT OF THE TOTAL SMPLES 
10 0 20 0 30 0 40 0 5010 --------- t --------- 4 ---------I --------- 4 --------- 

PERCENT Of THE TOTAL SAHPLES 

VARIABLE: T I 0 2  Rock Type : Intermediate Volcanics 
NUHBER OF OBSERVATIONS: 129 
HINIHUW: 0.133 Units 1 to 3 
KAXIUUH: 1.730 
HEAN: 0,571 
STANDARD ERROfi OF HEAN: 0,025 
STANDARD DEVIATION: 0,278 
COEFFICIENT OF VARIATION: 48,80Y 
SKEYNESS: llb9Y 
KURTOSIS: 3,895 
t~t~t~~~t*~t~~~t~~lt1~t~~~t11kt1ttii1tt111~¶k~tifitiiif1~ti~ti1iifi~i1iftittii~tttttttittitttitititttttttttttttti~ 



DATA TITLE : TERRkHIN DATA - FN 094 
VARIABLE : BA 

FERCENT OF THE TDlAL SAHPLES 

VARIABLE: 
NUKBER OF OBSERVATIONS: 
nutinun: 
tlAXIhUh: 
HEAN: 
STANDARD ERROR OF REAN: 
STANDAfiD DEVIATION: 
COEFFICIENT OF VARIATION: 
SKEYHESS: 
KURTOSIS : 

Rock Type: I n t e r m e d i a t e  V o l c a n i c s  

U n i t s  1 t o  3 



DATA TITLE : TERRAMIN DATA - PIi 094 
VARIABLE : CU 

4oo.oooi I 1 
425*00oj --------- + ------- --+ ------ ---+ --+--------- t 

! 15.0 30,O 45,O 6OeO 75,O 

PERCENT OF THE TOTAL SAMPLES 

1 

1 

VARIABLE: 
1 CU Rock Type : I n t e r m e d i a t e  V o l c a n i c s  1 

NUMBER OF OBSERVATIONS: 130 
MINIMUH: 1,000 U n i t s  1 t o  3 
MAXIMUM: 420tOOO 

33,062 

1 
MEAN : 
STANDARD ERROR OF HEAN: 3,921 
STANDARD DEVIATION: 44,711 

1 
COEFFICIENT OF VARIATION: 135.235 
SKEUNESS: 5.282 
KURTOSIS: 40.916 
i~t~attlll(lll)t~ll~tt~'1Irt1~"(~(::1::~ttt:%ff11ttttttt4tttt~tttttttttttttt~tt~~t~~tt~t~t~t~~~t~ttata~t~aat~tattttaa 
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i DATA TITLE : TERRAHIN DATA - PN 094 
VARIABLE : NA20 

I t f  

2'000'f~fffffff 2.500/ 

3.0001 iitZttStiiiii 
l i t i t !  

3'100?iiiltifiifiifii ttf ff 
" O w t l i f i ~ ~ t t f t f l i f i f t f f f f ~ ~ ~ t f ~ ~ ~  4,sooj 

l t t f t t t t t f t t t i t t i i t  

5g0Whitit~itttttttittttittt~ttti~ 
5'500~i~ftftftfif iftffti i itf i itf~tti  
6e500/ 6'0wif~fff f ffff fl!liffffff~ 
7.0001 iitfftf!fft 

litlft 
78M0tll 
8,OOOt ---------, --------- --------- , ---- 

! 5,O l o t 0  15,O 

PERCENT OF THE TOTAL SAMPLES 

VAUIABLE: NA20 
NUMBER OF OBSERVATIONS: 110 
IIINIMUR: 0,288 

Rock Type : R h y o d a c i t e  V o l c a n i c s  

U n i t s  4 ,  4 a ,  4b 
MAXIMUM: 7,800 
MEAN: 4,786 
STANDARD O l R M  OF MEAN: 0,lJY 
STbNBARD DEVIATION: 1,458 
COEFFICIENT OF VARIATION: 30,471 
SKEUNESS: -0 563 
KURTOSIS: 0,077 
t:ttttttttLt~ltt~tx~::ttt1:Xtt~*I14YI1:ttttltXt~4~*~tttt:::t:~tt~:::~ttt:ttttttltt::tttt:ttt::t:~:~:tt:t:~~t~tttttt 



DATA T I T L E  : TERRAHIN BATA - PN 094 
VARIABLE : K20 

INb!!!!D I 
PERCENT OF THE TOTAL 

5 0  1 0 0  1 5 0  --------- + --------- 1 --------- 1 ------ 
PERCENT OF THE TOTAL 

fttfttt 
i tttttttttfft~ftiifiEZttt 

0 '400~££££~i f£ i f££f£t t t i~ i~2t t :~~~ 
0.600t,,*tt \fitttftftttttftZfttffXtftX2 

""ttttii 
i r r f t t £ £ £ £ t  
"'t 

PERCENT OF THE TOTAL SAMPLES 

Rock Type : Rhyodaci te  Vo lcan ic s  

U n i t s  4 ,  4a, 4b 
VRRIABLE: K2O 
NUMBER OF OBSERUATIONS: 110 
HINIHUM: 0,037 
nrrxrnun: 3,020 
IIEAN: 1 042 
STANIIARD ERROR OF HEAN: 0,071 
STANDARD DEVIATION: 0,743 
COEFFICIENT OF VARIATION: 71,381 
SKEYYSS: 8,814 
KURTOSIS: -0,167 
tSttltttttSttittltt~tt~t~1~1t1:~~t1~~t~~tt~tittlt~t$ttt~tt~tt&t1t~ttttt1~t~t1:t~~tlltttt~ttttl~~lltt~~it~~tiilt~**~* .._ .._. . .._.. _ .... - ...-_..-_ _.-.. _.. .....-.. -..- ..-. 

. . 

b0Ukt 

0, COO 

G,?OO 

0.403 

0,600 

0,800 

1,000 

1,200 

1,400 

I ,  600 

1,800 

21000 

2,200 

2,400 

2.600 

2 $800 

3,000 

3 1200 



DATA TITLE : TERRAhIN DATA - PH 094 
VARIABLE : T I 0 2  

PERCENT OF THE TOTAL SAHPLES 
10 0 20 0 30 0 40 0 5040 ---------I --------- 1 --------- 4 --------- 4 --------- 

t t 

tittttfffiifitffStttfZtZ 
iitttftttt 
ttttf 
tttttitfft 
fit 
tf 
I 

PERCENT OF THE TOTAL SAHPLES 

VARIABLE: T I 0 2  
NUhBER OF OBSERVATIONS: 110 
HINIhUH: 0,017 

R o c k  Type : R h y o d a c i t e  V o l c a n i c s  

U n i t s  4 ,  4 a ,  4 b  
HAXIHUH: 1,770 
HEAN: 0,288 
STANDARD ERROR OF HEAN: 0,021 
STANDARD DEVIATION: 0,221 
COEFFICIENT OF VARIATION: 761690 
SKEUNESS: 3,179 
KURTUSI S: 16,558 
UtttttlSrtttrttlltttttttIt1tCt.ttttttt~tttt1!It&ttttttttttttttttttttttttttttt~ttt~ttttttttttttttttt~~ttttt:ttattttt 

-- 



DATA T I T L E  : T E R R M I N  DAlA - PN 694 
VARIABLE : BA 

PERCENT OF THE TOTAL 
5 0  1 0 0  1 5 0  --------- 1 --------- 1 --------- 1 ------ 

PERCENT OF THE TOTAL SMPLES 

VARIABLE: 
UMBER OF OBSERVATIONS: 
t l lN IhUh:  
KAXrnun: 
M A N :  
STANDARD ERROR OF KEAN: 
STANDARD DEVIATION: 
COEFFICIENT OF VARIATION: 
SkEYNESS: 

Rock Type : Rhyodac i t e  Vo lcan ic s  

U n i t s  4, 4a, 4b 

KURTOSIS: 3,194 
iiitttttitttirxiii~iti~tii~if 11~~1:t1ti1tttttkiitiitiiiitiiiI:ttitttti1iiitiiiiii~Y~iiiti~~iiiiiiiitkii~ii~t~~~~~kt~ 



DATA T I T L E  : TERRAKIN DATA - PN 094 
VARIABLE : CU 

,Nb!B!D 1 

PERCENT OF THE TOTAL SAHPLES 
15 0 30 0 45 0 60 0 I --------- 4 ---------+---------*--------- 1 ----- 

20o*oootT --------,--------- + --------- + --------- + --------- 
! 15.0 30,O 45,O 60,O 75f0 

PERCENT OF THE TOTAL SAKFLES 

VARIABLE! CU Rock T y p e  : R h y o d a c i t e  V o l c a n i c s  
NUnBER OF OBSERVATIONS: 110 U n i t s  4 ,  4 a ,  4b 
H I N I W I I :  01000 
M X I I I U H :  198,000 
%AN: 16.909 
STANDARD ERROR OF KEAN: 2,946 
STANDARD IEVIATION: 30,898 
COEFFICIENT OF VARIATION! 182.729 
SKEUNESS: 3,783 
KURTOSIS: 16,252 
~aa:ttttrt~tttt~t:tt1~t:t~tt1:~tt~tatt~tt~titt~at~i~t~~~~~tt:~tttattiat::tt::tttatttttttt:aa~a:tt:t~ttt:ttt:ttaaa:t . - . __  __.__.._.. 
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DATA TITLE : TERRAMIN DATA - PN 094 
VARIABLE : SIO? 

PERCENT OF THE TOTAL SAHPLES 

I 

r \ 

i 
PERCENT OF THE TOTAL SAHPLES 

VARIABLE: SI02 Rock Type : 
NUnBER OF OBSERVATIWS: 208 
~INIHUH: 41,300 
WIHU~: 581400 
HEAN: 51,024 
STANDARD ERROR OF HEAN: 0,141 , 
STANDARD IEVIATION: 2,028 
COEFFICIENT OF VARIATION: 3,974 
ShEYNESS: -0,689 

Hornblende  ( ~ u a r t z )  D i o r i  t e  

U n i t  5 

KURTOSIS: 4,413 
t t i i t i t i t t t i t i i i t t i t i t t i$~I:t I : I :1Xtt I t I i t t t t t i~tt l i tkitt%ti i~tttt$tt i i t i i i t i t$tttt$i i t i t t~t i i t t$tttt t t i t i t i i i~i~i~tt  



DATA T I T L E  : TERRAHIN DATA - PN 094 
VARIABLE : NA20 

~ t t k R i B D  I 
PERCENT OF THE TOTAL SAHPLES 

15 0 30 0 45 0 60 0 7S40 ---------I ------ 1 --------- 1 --------- --------- 
0.wI 

4,oooj 
1 1  

4,500t 
I 

5'500t --------- + --------- + --------- + --------- + --------- t 
! 15,O 30,O 45tO 60,O 75.0 

PERCENT OF THE TOTAL SAnPLES 

VARIABLE: NA20 
MKBER OF OBSERVATIONS: 208 
nrn~nun: o ,999 

Rock Type : Hornblende  ( Q u a r t z )  D i o r i t e  

U n i t  5 
M X I W :  5,320 
HEAN: 2,284 
STANDARD ERROR OF E A N :  0,030 
STANDAHD DEVIATION: 0,427 
COEFFICIENT OF VARIATION: 18,693 
SKEUHESS: 2,073 
KURTOSIS : 12,914 
i::ki:::iiki~xi:tit:Ittiii:iIII1~~ttliiIttiifit~Ittkit:tiitiktttititttitiitttitttiittttttt.~tttt.$tttttt~tttttt$tttt~ 



DATA TITLE : TERRAHIN DATA - PH 094 
VARIABLE : KZO 

PERCENT OF THE TOTAL SAWLES 

PERCENT OF THE TOTAL SAHPLES 

VARIABLE: K20 Rock Type : H o r n b l e n d e  (Quartz) D i o r i t e  
NUHbER OF OBSERVATIONS: 208 
nlnliiun: 0,025 U n i t  5 

MXIHU~: 3,100 
HEAN: 0,346 
STANDARD ERROR OF E R N :  0,021 
STANDARD DEVIITION: 01308 
COEFFICIENT OF L'AI;IATION: 88,823 
SkEUNESS: 6,991 
KURTOSIS: 59,599 

a t t t t t t ~ ~ t t t ~ x : t t t t 1 t t t t t t t t t 1 t t t ~ t 1 ~ 1 ! t & : ~ t ~ t t ~ ~ a t ~ t ~ ~ ~ t t t t ~ t ~ t * * * t * ; t t ~ t t ~ ~ t t i t t t ~ t t t : ~ t t ~ t $ t * t ~ t t t : t : t i ~ : ~ ~ t ~ t t i  - - 



DATA TITLE : TERRAHIN DATA - PN 054 
VARIABLE : TI02 

PERCENT OF THE TOTAL SAWLES 

PERCENT OF THE TOTAL SAWLES 

VARIABLE : TI02 Rock Type : Hornblende  (Quartz) D i o r i t e  
NUHBER OF OBSERVATIONS: 208 U n i t  5 
HINItKKI: 0.245 
M I t l U H :  5.170 
HEAN: 11737 
STANDARD ERROR OF HEW: 0.054 
STAHMAD DEVIATION: 0,781 
COEFFICIEHT OF VARIATION: 441967 
SKEYNESS: 21111 
KURTOSIS: 5*150 
tttt~tttttttttt~trtttttxt:ttttr11t~~t11ttt1t~ttttt~~tt1tttttttttttttttttit:ttttttttbt~~ttttttitt~ttltttttttttt~ttt 





DATA T I T L E  : TERRAKIN DATA - PN 094 
VARIABLE : CU 

I N B B D  I 
PERCENT OF THE TOTAL SAWLES 

10 0 20 0 30 0 40 0 50 0 I --------- 4 --------- 4 --------- 1 --------- 4 --------- + 
0,000; 

PERCENT OF THE TOTAL SAWLES 

VARIABLE: CU 
NMBER OF OBSERVATIONS: 208 

Rock Type : Hornb l ende  ( Q u a r t z )  D i o r i t e  

U n i t  5 
WINlHUfl: 25 +OOO 
rurx~nun: s40,ooo 
HEAN: 97,779 
S T A H I W  ERROR OF KEAN: 4,055 
STANDARD DEVIATION: 58,481 
C W F I C I E N T  OF VARIATION: 591809 
SKEYNESS : 3,681 
KURTOSIS: 191945 
tt:tt:::t:tt:ttt~tftttt:ttV::?1t~ZI;Xt;~?t~t*tt?~~4t~~#t?:tttt%tttVt~t:~~:t%~~%?%%ttttt:t?::::ttt::%t:tt:tt~:t?::t 
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DATA TITLE : TERRMIN DATA - F'N 094 
VARIABLE : ZN 

~so,oooj I !  
16o*ooot ---------,--------- ttttttttt-+ --------- + --------- t 

! 10,O 20mO 30.0 4010 5010 

PERCENT OF THE TOTAL SMPLES 

VARIABLE: 
NUMBER OF OBSERVATIONS: 
MINIMUM: 
HAXIMUM: 
MEAN: 
STAHMRD ERROR OF MEAN: 
STANDAt(D UEVlATION: 
COEFFICIENT OF VAKIATION: 
SKEUNESS: 

Rock Type  : Hornblende  (Quartz) D i o r i t e  

U n i t  5 

KURTOSIS: 2,007 
~tttatttlttt~tt~l~.t1t~~I1I1a:~tE11t1t'I~t*t**~:t~al$at~~~4~~tiaaata~~aaaaaaattattataa*:~aLa~a*~aaattaa~aia:alaiaaaa 
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A P P E N D I X  C 

O r  i l l L o g s  



SUMMARY LOG - DDH 84- I. 

B e a r i n g :  195O 

Loca t ion :  LN 19E/0+005 Dip 45O 

Dep t h  (.Me t e  r s ) D e s c r i p t i o n  

0 - 9.45 Casing 

9 .45  - 22.83 Gray g r e e n  f r a g m e n t a l  v o l c a n i c ,  mod. t o  h i g h  s i l i c i f i e d ,  
w h i t e  f ragments  ( l a t h - s h a p e d )  f e l d s p a r ? ;  weakly f o l i a t e d ;  
py 2 % ,  5% e p i d o t e  h o s t s  2- t o  3cm; f o l i a t i o n  45O t o  C.A.  

22.83 - 37.72 S i l i c i c  p o r p h y r i t i c  h b l .  v o l c a n i c ;  h b l  x t a l s  c o n s p i c i o u s  
(10-15%) o v e r  60-70% o f  u n i t ;  u n i t  s i m i l a r  t o  9 .45  - 
22.83; e p i d o t e  a l t e r a t i o n  mod. t o  s t r o n g ;  weak c h l o r i t e  
a l t e r a t i o n ;  o c c a s i o n a l  c a r b o n a t e  v e i n l e t s ,  p y r i t e  1-2%. 

3 7 . 7 2  - 45.37 Mod. t o  h i g h l y  s i l i c i f i e d ,  m o t t l e d  w h i t i s h  g r e e n ,  f  .g .  t o  
a p h o n i t i c ;  bands w i t h  h b l  x t a l s ;  py 5% l o c a l l y  10-15%, 
f a i n t  f r a g m e n t a l  t e x t u r e .  

45.37 - 96.42 Extreme t o  h i g h l y  s i l i c i f i e d ;  t r a n s l u c e n t  g r e e n  t o  g r e e n  
brown, a p h a n i t i c  t o  f . g .  v o l c  ( ? )  ; e l l i p s o i d  q t z  e y e s  t o  
7mm ( a v e r a g e  3mm) e l o n g a t e  t o  f o l i a t i o n  and i r r e g u l a r  
rounded t o  l a t h - s h a p e d  w h i t e  s p o t s  ( fe ldspar=pheno-  
c r y s  ts)  1-3mm; above 79.02m, mass ive  and  "CHERTY", below 
79.02 q t z - e y e s  abundan t  and u n i t s  f o l i a t e d  and s e r i c i  t i c ;  
f o l i a t i o n  @ 40° t o  C . A .  Py 1%; q u a r t z  f e l d s p a r  porphyry  
(QFP) ; Vancouver P e t r o g r a p h  Rhyodaci te  f low ( t u f f ? )  

96.42 - 127 .41  Mod. t o  h i g h l y  s i l i c i f i e d ;  f . g .  weakly f o l i a t e d ,  40° t o  
C.A. b l u e  g ray  t o  g r n  g r a y ,  m o t t l e d  v o l c a n i c ? ;  o f t e n  
r e l i c t  o r  g h o s t - l i k e  h b l  p h e n o c r y s t s  py 2 %  

102.82 - 103.22 Highly c h l o r i t i c  ( s h e a r ? )  zone; 25cm zone w i t h  10-20% 
m a g n e t i t e  10-20% p y r r h o t i t e .  

E . O . H .  127 .41  



SUMMARY LOG - DDH 84-2 

Azimuth-  195O 
L o c a t i o n :  LN 19E/O+OOS Dip 60' 

Depth ( M I  D e s c r i p t i o n  

0  - 6.40 Cas ing  

6 .40  - 24.46 F .g .  t o  m.g. med. g r e e n  v o l c a n i c s .  P h e n o c r y s t s  
(1 t o  7mm l o n g )  o f  f e l d s p a r  ? . Minor e p i d o t e  
a l t e r a t i o n .  Py: 1-2% as d i s s e m i n a t i o n s .  

24.46 - 155.64 M.g. t o  g r e e n  v o l c a n i c s  w i t h  s u b h e d r a l  h o r n b l e n d e  
phenoc rys  ts . Minor e p i d o t e  a l t e r a t i o n .  Some h i g h l y  
s i l i c i f i e d  o r  h i g h l y  c h l o r i t i c  gones .  Py a s  d i s -  
s e m i n a t i o n s  and v e i n l e t s  (30-35 t o  C . A . )  . Py: 2-3% 

$55.64 - 183 .23  F.g.  med t o  d a r k  g r e e n  v o l c a n i c s .  F r a g m e n t a l  t e x t u r e  
o b s e r v e d  i n  p l a c e s .  O v e r a l l  Py: 1 - 2 %  T r .  Po. 

183 .23  - 187.94 Highly c h l o r i t i c  u n i t  w i t h  a b u n d a n t  m a g n e t i t e ,  l esser  
amounts o f  Po, Py and  Cpy. Ca l c i t e  v e i n i n g  a t  0  t o  
25O t o  C.A. O v e r a l l :  Mg: l o % ,  Po: 1%, Py: trace, 
Cpy: trace 
184.22-184.81: M a g n e t i t e  30%,  Tr .  Po, T r .  Py, i n  

c a l c i t e  gangue .  

187 .94  - 200. 25 L i g h t  g ray -g reen  h i g h l y  s i l i c i f i e d  u n i t  w i t h  s m a l l  (1 
2mm l o n g )  . Fragments  o f  q u a g t z .  O c c .  q u a r t z - e y e s .  
Weak f o l i a t i o n s  a t  25O t o  30 t o  C.A.  Py: d l %  

E.O.H. 220.25m 





SUMMARY LOG - DDH 84- 4  

Azimuth:  015' 
L o c a t i o n :  LN 15E/9+25S Dip:  60° 

Depth ( M )  D e s c r i p t i o n  

0  - 3 .35  C a s i n g  

3 .35  - 1 5 . 7 6  F .g .  med. g r e e n  v o l c a n i c s  w i t h  e p i d o g e  ( v e s i c l e s ? )  2mm 
t o  12mm long .  E l o n g a t e d  a t  70 to  75 t o  C . A .  Core  i s  
v e r y  b r o k e n .  Py:  1% 

15 .76  - 64 .26  Med. g r e e n  q u a r t z - e y e  p o r p h y r y  weak f o l i a t i o n  o f  q u a r t z -  
e y e s  a t  65O to  75O t o  C.A. Py: 1-2% 

64 .26  - 7 6 . 4 1  Gray-green ,  t r a n s l u c e n t ,  h i g h l y  s i l i c i f i e d  u n i t .  Sub- 
a n g u l a r  c r y s t a l s  o f  f e l d s p a r  ? c o m p r i s e  30% o f  r o c k .  
F a i n t  q t z L e y e s .  Py:  2% 

68.50 - 68 .52 :  60% Py ,  40% c h l o r i t e  
73.78 - 73 .91 :  B roken  c h l o r i t i c  zone  w i t h  20 - 

30% Py. 

7 6 . 4 1  - 95 .06  F .g .  g r a y - g r e e n  v o l c a n i c s ,  h i g h l y  s i l i c i f i e d  i n  u p p e r  
p o r t i o n .  Much c h l .  a l t e r a t i o n .  Py :  l o % ,  Cpy: t r .  
84.80 - 84 .82 :  Cpy/Py b l e b s  i n  q u a r t z - c a l c i t e  a n d  

c h l o r i t e  g a n g u e .  Cpy: 20% Py:  10-12% 
84 .87  - 84 .89 :  Py: 45-50% Cpy: 5% 

95 .06  - 1 0 1 . 6 1  F . g .  med. g r e e n  f r a g .  v o l c a n i c s  w i t h  e p i d o t e .  Py: 2-3% 
97.16 - 97 .62 :  F a u l t / s h e e r  zone .  

1 0 1 . 6 1  - 1 2 7 . 9 0  Gray-greeg  q u a r t z - e y e  p o r p h y r y .  S t r o n g l y  f o l i a t e d  a t  
55O t o  60 C.A.  Py:  1% 

127.90  - 147 .26  Dark g r e e n  mod. c h l .  v o l c a n i c s  w i t h  e p i d o t e  a l t e r a t i o n .  
Py as  d i s s e m i n a t i o n s ,  s e m i - m a s s i v e  i n  p l a c e s .  Py: 5 % ,  
Cpy: t r .  
135 .48  - 135 .70 :  H i g h l y  c h l o r i t i c  zone  w i t h  Py: 1 5 %  

Cpy: tr .  
1 4 0 . 5 1  - 140.92:  F .  g .  i n t e r l o c k i n g  p a t c h e s  o f  P y ,  Cpy 

i n  c a l c i t e - c h l o r i t e  gangue .  Py: 20% 
Cpy: 1% 

147.26  - 145 .89  F. g .  g r a y - g r e e n  h i g h l ~  s i l i c i f i e d  q u a r t z - e y e  p o r p h y r y  
weak ly  f o l i a t e d  a t  50 t o  C.A.  T r .  Py.  

E.O.H. 148 .89  



SUMMARY LOG - DDH 84-5 

L o c a t i o n :  LN 9E/1+15S 
Bear ing :  015O 
Dip: 45O 

Depth ( M )  - D e s c r i p t i o n  

0  - 5.18 Casing 

5.18 - 16.58 Dark g r e e n  t o  b l a c k ,  c .g .  h i g h l y  c h l o r i t i c  u n i t ;  
p o s s i b l y  a s h e a r e d  h b l  s h o n k i n i  te  (Eas twood 1978- 
1979) i n  a l t e r e d  maf ic  v o l c a n i c  ( i n t r u s i v e ? )  ; p y r i t e  
d i s semina ted  L . 5 % ,  Cp trg, 50% o f  u n i t  i s  modera te ly  
magnetic;  f o l i a t i o n  @ 60 t o  C . A .  

16.58 - 17.55 Dark g r e e n ,  p o r p h y r i t i c ,  v o l c a n i c ;  p h e n o c r y s t s  w h i t e  
(5-1090 o f  u n i t )  t o  3mm i r r e g u l a r  s h a p e s .  ( f e l d s p a r s ? )  ; 
p o r p h y r i t i c  a n d e s i t e ?  i n t r u s i v e ?  

" 17 .55  - 48.41 Med. g r e e n  t o  d a r k  g r e e n ,  f . g .  t o  v . f . g .  v o l c .  weakly 
f o l i a t e d  @ 60° t o  C.A.  ; 75% o f  u n i t  mod. t o  h i g h l y  
s i l i c i f i e d  w i t h  2-3% p y r i t e ;  25% mod. t o  h i g h l y  c h l o r i t i c  
v. f  .g .  v o l c a n i c  w i t h  weak e p i d o t e  a l t e r a t i o n .  Py: 5% 

48 .41  - 93.65 Mod. t o  h i g h l y  s i l i c i c  f  . g .  t o  v .  f .  g .  v o l c a n i c ? ;  mod. t o  
h i g h l y  s e r i c i t i c  and f o l i a t e d  o v e r  40-60% o f  u n i t ;  
f o l i a t i o n  60° t o  C . A . ,  can  b e  " c h e r t y "  w i t h  w h i t e  
phenocrys t s?  (QFP?) . P y r i t e  d i s s e m i n a t e d  and a l o n g  

n f o l i a t i o n  f r a c t u r e s ;  py 2-3% q t z - s e r c i t e  s c h i s t ?  

Ld 
9  3.65 - 101.63 Gray-green, h i g h l y  ( e x t r e m e l y )  s i l i c i c  " c h e r t y "  v o l c a n i c ?  

w i t h  up t o  2 0 %  w h i t e  p o r p h y r i t i c  s p o t s  ( a l t e r e d  f e l d s p a r ? )  
P y r i t e  1-2% 

101.63 - 141.98 Highly s e r i c i t i c ,  w h i t i s h  g r e e n ,  f o l i a t e d  u n i t ;  bands ,  
up t o  a  few metres o v e r  20-25% o f  u n i t ,  o f  mod. t o  
h i g h l y  s i l i c e o d s  v o l c a n i c ;  f o l i a t i o n  @ 60-65O t o  C.A.  ; 
f o l i a t i o n  can  b e  wavy w i t h  minor f o l d s  ( ? )  ( c e n t i m e t e r s  
s c a l e )  from F F ? d e f u n c t i o n a l  e v e n t s )  ; bands t o  4-6cm 
o f  15-30% pyr$tef t o t a l  p y r i t e  1-3%?; se r ic i t e  s c h i s t ?  

141.98 - 148.10 Mod. t o  h i g h l y  s i l i c  v o l c a n i c  a s  f o r  48.41-93.65. 
Py 1 - 2 % ;  weak e p i d o t e  a l t e r a t i o n .  

148.10 - 153 .31  Mod. s i l i c i c ,  v .  f  . g .  t o  a p h o r i t i c  da rk  g r e e n  v o l c a n i c  
w i t h  medium t o  l i g h t  g r e e n  d i s c o n t i n o u s  s t r e a k s ;  py c. 5% 
weak t o  mod. c h l o r i t e  a l t e r a t i o n .  

E . O . H .  153.31 



L o c a t i o n :  LN 1 

Depth ( M I  - 

0  - 1.52  

1 . 5 2  - 37.47 

SUMMARY LOG - DDH 84-6 

Azimuth: 015O 

OE/1+50S Dip: 45O 

D e s c r i p t i o n  

Cas ing  

F.g.  g r a y  g r e e n  h i g h l y  s i l i c i f i e d  v o l c .  ( 7 ) .  
F a i n t  band ing  a t  80° t o  90° t o  C .A .  Py a s  d i s -  
s e m i n a t e d  b l e b s  w i t h  c a l c i t e  gangue Py: 10% Cpy. t r .  

F. g .  h i g h l y  c h l o r i t i c -  v o l c a n i c s  w i t h  f g l d s p a r  ( ? I  
p o r p h y r i e s .  C a l c i t e  v e i n l e t s  a t  50-60 t o  C.A. 
Py: 1% 

Gray g r e e n  h i g h l y  s i l i c i f i e d  v o l c a n i c s  ( ? )  as above .  
D i s semina ted  a n d  v e i n l e t .  Py: 10-12% 

Med. g r a y  h i g h l y  s i l i c .  v o l c  ( ? )  w i t h  f e l d s p a r  pheno- 
c r y s t s .  Py: 1% 

L i g h t  g r a y - g r e e n  s e r i c i t i c  v o l c a n i c s .  Banding  a t  
80-go0 t o  C.A.  Py: 2-3% 
69.78 - 69. 83: 40% Py ,  0 . 5 %  Cpy i n  c a l c i t e  gangue 

Med. g r e e n  h i g h l y  s i l i c i f i e d  v o l c a n i c s  w i t h  f e l d s p a r  
phenoc rys  ts  i n t e r l a y e r e d  w i t h  banded  se r ic i  t i c  
v o l c a n i c s .  Py: 5% 

Gray g r e e n  mod. s i l i c i f i e d  v o l c a n i c s .  Minor e p i d o t e  
a l t e r a t i o n .  D i s s e m i n a t e d  Py w i t h  c a l c i t e  gangue.  
Py: 8-1090 

Gray g r e e n  med. t o  h i g h l y  c h l o r i t i c  v o l c a n i c s .  
Abundant q u a r t z - c a l c i t e  v e i n s  a t  50 t o  90° t o  C.A.  
Py: 2-5% 

C h a o t i c  i n t e r g r o w t h  o f  c h l o r i t e  a n d  q u a r t z - c a l c i  t e  

g r a y  g r e e n  v o l c a n i c s  w i t h  much s e r i c i  te  a l t e r a t i o n .  
a t e d  a t  55 t o  65O C.A. Q t z - c a l c i t e  v e i n l e t s  w i t h  

Py. Py: 10% 

E.O.H. 162 .76  



L o c a t i o n :  LN 7E/10+43S 

SUMMARY LOG - DDH 84-7 

Azimuth: 195O 
Dip: 40° 

Depth ( M )  D e s c r i p t i o n  

0  - 1 0 . 0 6  Cas ing  

10 .06  - 57.15  Gray g r e e n  v o l c a n i c s  w i t h  a b u n d a n t  e p i d o t e .  
E l o n g a t i o n  o f  e p i d o t e  p a t c h e s  a t  40 t o  50° C.A. 
Py: 2-3% 
23.07 - 23.73: Q t z - e y e  p o r p h y r y  
49.88 - 50.13: Py: 20% i n  c a l c i t e / c h l o r i t e  gangue .  

57 .15  - 72 .73  Dark g r e e n  v o l c a n i c s  w i t h  f e l d s p a r  phenoc rys  t. Mod. 
t o  h i g h l y  c h l .  s e c t i o n s  w i t h  ca lc i t e  v e i n l e t s .  H igh ly  
s i l i c i f i e d  i n  p l a c e s .  Py: 5% Cpy: t r .  
62.83 - 64.06: H igh ly  c h l .  s e c t i o n .  Py: 20% i n  

q u a r t z - c a l c i t e  p a t c h e s .  
69 .23  - 72.73: H i g h l y  c h l .  r o c k  w i t h  py: 10% Cpy: t r  

i n  q u a r t z - c a l c i t e  gangue.  Cpy up t o  
10% o v e r  5cm 

72 .73  - 85.69 I?. g .  d a r k  g r e e n  v o l c a n i c s  w i t h  s m a l l  (0.5-2mm l o n g )  
f e l d s p a r  phenoc rys  ts.  Mod. t o  h i g h l y  s i l i c i f i e d  
t h r o u g h o u t .  Py: 3- 5% 

85.69 - 106 .97  Gray g r e e n  h i g h l y  s i l i c .  v o l c a n i c s  w i t h  f e l d s p a r  
phenoc rys  ts and  a b u n d a n t  e p i d o t e .  Minor h e m a t i t e  
on  some f r a c t u r e  s u r f a c e s .  Py: 5% 

106.97  - 129.54 Mixed s e c t i o n  o f  h i g h l y  c h l o r i t i c  v o l c a n i c s  and  
h i g h l y  s i l i c i f i e d  e p i d o t e  v o l c a n i c s .  O v e r a l l  Py : 2% 

E.O.H. 129.54 



SUMMARY LOG - DDH 8  4-8 

Loca t ion :  5+05E/6+13S 
Azimuth: 0  15O 
Dip: 45 

Depth ( M )  D e s c r i p t i o n  

0  - 3.66 Cas ing 

3.66 - 14.16 M. g.  t o  c o a r s e  g r a i n e d  i n t r u s i v e .  Hornblende x t a l s :  50% 
f e l d s p a r :  4 0 % ,  c h l o r i t e  1 - 2 % ,  i l m e n i t e  (magne t i c )  : 5 %  
cpy: t r .  , e p i d o t e :  2-3%, hornb lende  s h o n k i n i t e  (eastwood) 
o r  hornblende d i o r i t e  (vanc .  p e t r o g r a p h i c s  r e p o r t )  . 

14.16 - 18.53 F.g. h i g h l y  s i l i c i c  i n t r u s i v e  ( ? )  w i t h  f e l d s p a r  pheno- 
c r y s  ts. 

18 .53 - 22.87 Hornblende s h o n k i n i t e  a s  above.  I l m e n i t e :  5 % ,  cpy: tr .  

22.87 - 64.16 Highly s i l i c i c  t o  mod. c h l o r i t i c ,  f . g .  porphyry .  Very 
t r .  cpy. p o s s i b l y  f .  g. i n t r u s i v e  ( ? )  . F o l i a t e d  a t  
50° C . A .  Occ. e p i d o t e  v e i n l e t s  and p a t c h e s .  Some 
f a i n t  hornblende  c r y s t a l s .  

64.16 - 91.44 Dark g r e e n  v o l c a n i c s  ( ? )  f .  g. f e l d s p a r  phenocrys  ts 
(1 t o  4mm long)  weakly f o l i a t e d  a to60  - 70° C.A.  Occ. 
c a l c i t e  q u a r t z  v e i n & e t s  a t  4 0  - 50 t o  C.A.  Ep ido te  
v e i n l e t s  a t  50 - 70 C.A.  i n  o p p o s i t e  s e n s e  of  c a l c i t e  
v e i n l e t s .  

E . O . H .  91.44m 
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be  f o u n d  c r o s s - c u t t i n g  l o n g  a x i s  o f  e p .  K n o t s  mod. f r a c t u r e d ;  

a p p e a r a n c e  t o  u n i t ;  o c c .  e p  k n o t s  7 2 c m ;  weak p e r v a s i v e  
c a r b o n a t s  a l t e r a t i o n  o v e r  20% of  u n i t ;  c a r b o n a t e  c a n  o c c u r  
a s  v e i n l s t s  a n d  f r a c t u r e  c o a t i n g s ;  f r a c t u r e s  o f  low d e n s i t y  
a n d  c o i n c i d e n t  w i t h  weak f o l i a t i o n , p y  f g  1 -2% d i s s e m .  a n d  
f r a c t u r e  v e i n l e t s .  

3% e p i d o t i z e d  h b l  c a r b  o n  f r a c t u r e s ;  
s u b u n i t  t e x t u r e  c a n  b e  b r e c c i a - l i k e ;  
Py 1-2% 

h i g h l y  f r a c t u r e d  some i r r e g u l a r ;  f r a c t u r e  f i l l i n g s  q t z  7 

c h l o r i t e  = ep7py  = carb .Weak  e p ,  a l t e r .  a s  b l e b s  ~ l m m ,  
k n o t s L l c m ;  less  s i l i c i c  z o n e  h a v e  weak c a r b o n a t e  a l t e r ;  
2-4% f g  py x t a l s  d i s s e m .  a n d  a l o n g  f r a c t u r e s .  





ORILL HOLE RECORD 
1 
I by M .  H i l t z  

FALCONBRIDGE L I M I T E D  I I 
I 4 Cooratnates N l0rezr /c 0- bv 
I I 
I I E t c o r t  r 1 2 t  / R C C O V ~ - -  *A DII ller 

OESCRl P T l  O N  IWERSECTION GRAPHIC SAMPLES ASSAYS 
A N G L E  1:500, 1 Number . F m  l3 . Unqth 1 Cu"l. . i n % ,  Pb% Ag 'YT*u ' Blue-grey7  t o  g r e e n  g r e y ,  mod. t o  . . . .  , f g  w e a k l y  

, f o l i a t e d  ( 7 0 %  o f  u n i t )  t o  w n - f o 1 i a t e d . W .  C a n  b e  m o t t l e d  
w h i t i s h  g r e e n ;  f a i n t  r e l i c t  o r  g h o s t - l i k e  h b l  x t a l s  c a n  o c c  

I b e  s e e n  a l i g n e d  a l o n g  f o l i a t i o n ;  q t z  g r a i n ;  (.5mm) up t o  1 5 % ;  
o c c .  z o n e s L 3 O c m  of  f o l i a t e d  p o r p h y r i t i c  ( c o n s p i c u o u s )  h b l  
v o l c . ,  h b l  a v e r .  1.5mm, 1 0 - 1 5 % ,  f s  l a t h s  t o  2mm c a n  b e  s e e n  
i n  t h e  h b l  z o n e s ;  f r a c t u r e  low d e n s i t y  c o i n c i d e n t  w i t h  
f o l i a t i o n ;  f r a c t u r e s  a r e  r a r e l y  s u b p a r a l l e l  t o  C.A.; f r a c t u r e  
f i l l e d  w i t h  c h l o r i t e ,  s e r i c i t e  o r  q t z  w i t h  f g  py o r  r a r e l y  
c a r b ;  c a r b o n a t e  u s u a l l y  c r o s s - c u t s  f o l i a t i o n  a n d  n o t  
a s s o c i a t e d  w i t h  p y ;  5-10% of  u n i t  i s  s l i g h t l y  d a r k e r  b a n d s  o f  
n o n - f o l i a t e d  v o l c . ;  c a r b o n a t e  e n v e l o p e d  by c h l o r i t e .  Py 2% a  
f r a c t u r e  f i l l i n g s  up t o  4-5cm w i d e  w i t h  q t z ;  
1 0 2 . 8 2  - 103.33m: b l a c k  t o  d a r k  b rown,  h m  . . 

s h e a r  zong  w i t h  i r r e g u l a r  w h i t e  c a r b  
v e i n l e t s :  25cm zone  of  v f g  mg 10-20%,  
Py l o % ,  m i n e r a l i z e d  z o n e  i s  i n  m i d d l e  o f  

. s u b u n i t .  
1 0 4 . 7 4  - 105.00m: c a t a c l a s t i c  b r e c c i a  ( f a u l t ? )  c l a s t s  a r e  o f  

m a i n  u n i t ;  m a t r i x  of  70% c h l o r i t e ,  20-25% 
q t z .  c a r b  5%.  e o  1%. t r a c e  P Y  

Green-brown,  w e a k l y  f o l i a t e d ,  h i e h l v  s i l i c i f i e d  c h e r t v  f g  
u. w i t h  o c c .  w h i t e  s p l o t c h e s  which  r e s e m b l e s  p o r t i o n s  
o f  QFP ( 4 5 . 3 7  - 69.17m) w i t h o u t  c o n s p i c u o u s  q t z  e y e s ;  Py 2-3% 
1 0 6 . 3 2  - 106 .92m:  g r e y - g r e e n  c g  p o r o h v r i t i c  h b l  v o l ~ .  

( b r e c c i a ? )  e u h e d r a l  h b l  p h e n o c r y s t s  a v e r .  
3mm ( l a r g e s t  7mm) 10-15%;  s u b h e d r a l  w h i t e  
f s  a v e r .  2mm ( l a r g e s t  5mm) 20%;  py 1 % ;  
weak f o l i a t i o n  

1 0 7 . 3 5  - 1 0 7 . 5 5 :  10-15% f a  ov f r a c t u r e  f i l l i n g  v e i n s  up t o  
lcm w i d e :  f r a c t u r e s  a r e  " n e t w o r k e d "  
p r o d u c e s  a  c e l l - l i k e  t e x t u r e ;  c e l l s  e l o n g a  
t o  lcm l o n g  

1 1 0 . 0 0  - 1 1 0 . 3 0 :  s u b p a r a l l e l  t o  C . A .  3-5mm w i d e  v e i n  of 
60-70% c h l ;  20-30% e p ;  1 0 %  q t z ;  3% py 
t r a c e  c a r b .  h o s t  r k  i s  w h i t i s h  g r e e n ,  
s i l i c i c  v o l c .  w i t h  d a r k  g r e e n  s p o t s  h b l ?  

4146 b6.65 9 8 . 6 5  2.00 
4147  9 8 . 6 5  100.6:  2 .00 
4148 100 .6Zl02 .8Z 2.00 

f r a c t u r e /  
f o l i a t i o n  

35'-40' 

4149 102.82103.2 '2  2.00 
4150 103 .22105 .22  2.00 

I 
I 

E o l i a t i o n  
= 40' 

S l u e - g r e y  t o  g r e e n - g r e y ,  mod. t o  h i e h l v  s i l i c i f i e d -  f g  
w e a k l v  f o l i a t e d  v o l c .  Same a s  9 6 . 4 2  - 105.72m. 
1 1 2 . 2 0  - 1 1 2 . 4 0 :  c a t a c l a s t i c  b r e c c i a  s i m i l a r  t o  1 0 4 . 7 4  - 

105.00m; q t z / c a r b  v e i n  3mm w i d e ;  15cm 
l o n g  

1 1 5 . 6 3  - 1 2 0 . 3 0 :  n o n - f o l i a t e d ,  s l i g h t l y  d a r k e r  z o n e  
1 1 8 . 4 0  - 1 1 8 . 6 5 :  t z  c a r b  v e i n s ,  5mm w i d e  15cm l o n g ,  q t  1 0 %  

2 - l i m m  w i d e ,  15cm l o n g  a t  20'; v e i n s  80% 
q t z ,  1 0 %  c a r b ,  1 0 %  c h l . ,  t r a c e  p y ;  h o s t  
r k  same a s  f o r  1 1 0 . 0 0  - 110.30m 

1 2 1 . 0 0  - 1 2 1 . 4 9 :  cataclasric w i t h  mod. t o  h i g h l y  
s i l i c e o u s  m a t r i x ;  i r r e g u l a r  c a r b .  f i l l i n g s  
2-3mm w i d e  (1 -2%)  e p  1 0 % ;  py 3 X c l u s t e r e d  

a n d  d i f f j s e .  

a r b .  1 
i l l i n g  
0  - 30' 
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DRILL HOLE RECORD F~ I 
-1". f P R O P E R T Y  1 Unqlh 

I { L O C O ~ I O ~  1 nor. Conp / v n !  C o m ~  s h e e t  3 ot 5 

I I E l e v o t ~ o n  18cor#na L- bv 

L 

C 

i 
I /Cocroletrd bv 

/Recov~rv  *h. D r l  l le r  

FALCONBRIDGE L I M I T E D  I I I 1 f Cootd inotec  
I I 
1 4 

Cu% 

GRAPHIC 
I t500  

IblTERSECTION 
ANGLE 

-7einlets :  

n l ~ t a * l  
c l c o r r c ~ r r  

ASSAYS 

. Z n % ,  Pb% Ag e T A u  

-- 

SAMPLES 
Number . From . h . Length 

D E P T H  
From 

38.34 
O0 - 10' 

I 
v e i n l e t s  : 
20 - 30' 

contact  @ 
107.1Ch11 = 
150 

f o l i a t i o n  = 
35' 

v e i n l e t s  = 
25 t o  30' 

v e i n l e t s  = 
10 - 20° 

f o l i a t i o n  = 

20' 
v e i n l e t s  = 
0 - 20° 

,lo_ 
103.14 

D E S C R I P T I O N  ' 

l t e r e d  hornbl nde v l c  ' (? ) :  f g  l i g h t  green, h i  hlv s i l i c i f i e d .  

( r n e t r e s ~ ~ f ~ w ' q  

75 

103.14 

107.10 

118.04 

123.44 

124.28 

130.37 

155.64 

R Q q c ~ a  

98 

107.10 

118.04 

123.44 

124.28 

130.37 

155.64 

183.23 

:mall (lmm) hoznblenode E o c r y s t s  v i s i b l e  i n  places.' Ch lor i t e  v e i n l e t s  
a t  O0 to lo0 C.A. 
Py as  disse~ninat ions and v e i n l e t s :  Py: 5  - 8% 
102.39 - 103.14: Minor epidote a l t e r a t i o n  as  3 t o  15mm long blebs,  2mm 
wide i r r e g u l a r  c a l c i t e l s i d e r i t e  v e i n l e t  a t  0  - 5' C.A. 
Lower contact  is tec ton ic  b recc ia  with o f f s e t  epidote v e i n l e t s ,  c a l c i t e  - 
py v e i n l e t s ,  and fragments of l i g h t  gray-brown o r i g i n a l  volcanics  (?) 

Fs med. nreen volcanics .  Small (lmm) hornblende phenocrysts discernable 
over top 50cm. Veinlets  of py, c a l c i t e  and c h l o r i t e  a t  20 - 30° C.A. 
Chlori te  a n j  py coat ing f r a c t u r e  surfaces.  Rock is very broken from 
105.27 to  137.10. Py: 1 - 2% 
Lower contact  is sharp a t  15O and i s  marked by a  t h i n  c h l o r i t e  band 

M g  hornblende volcani~s_.  Moderately to  hiehlv s i l i c i f i e d .  Minor epidote 
a l t e r a t i o n  a s  p a t c h e  and v e i n l e t s  o f f s e t  by l a t e r  (?) i r r e g u l a r  qtz-  
ca lc i t e -ch lo r i t e  v e i n l e t s ,  c lose ly  f rac tu red  i n  places with c a l c i t e  and 
c h l o r i t e  on f r a c t u r e  surfaces.  Weak f o l i a t i o n  of hornblende c r y s t a l s  
a t  35'. Py occurs a s  v e i n l e t s  with c a l c i t e - c h l o r i t e  gangue and a s  t r a i l s  
of disseminated blebs a t  20° t o  30°. Py a l s o  as  f r a c t u r e  coat ings.  
Lower contact i s  very i r r e g u l a r  with intermixing of adjacent  u n i t s .  
Overall Py: 5% 

Fa l i g h t  arw-green fraemental volcan-. Moderately t o  highly s i l i c i f i e d .  
Some hornblende c r y s t a l s  observed over upper 60cm. Minor ep ido te  
a l t e r a t i o n  associated with patches and v e i n l e t s  of py, c h l o r i t e  and 
c a l c i t e - s i d e r i t e .  Veinlets  a t  25 - 30'. Core is c lose ly  f rac tu red  from 
119.07 t o  110.00m. Chlor i t e ,  c a l c i t e  and f g  p y r i t e  a s  f r a c t u r e  coatings. 
py: 1 -  2% 

Fg, med. t o  &rk  ereen hiehlv c h l o r i t i c  v o l c a n ~ .  . I r regular  shaped 
patches of py with c a l c i t e  and epidote.  
Overall Py: 2% 
123.98 - 124.98m: Shear zone. P la tey  fragments (0.5 t o  3cm long),  
coated with c h l o r i t e ,  c a l c i t e  and p y r i t e .  

Be-. Mod.silicifie.d. Py-calci te-chlori te  
v e i n l e t s  a t  10 - 20°. Py: 2% 

Me hornblende volcanFc&. Mod. t o  ' weak alignment of 
hornblende c r y s t a l s  a t  20° C.A. M i m a t i o n .  Py-calcite- 
c h l o r i t e  v e i n l e t s  a t  0  t o  20' c lose ly  f rac tu red  over lower 1 5  metres 
with c h l o r i t e ,  p y r i t e  and c a l c i t e  on f r a c t u r e  surfaces.  
Overall Py: 5% 

- _ - _ - p  

Ep dark ereen volcanica.  Alternat ing c h l o r i t i c  and s i l i c i f i e d  u n i t s .  
Py: 2 -  3% Po: tr. 

41 

65 

45 

74 

74 

65 

66 

91 

97 

96 

95 

97 

97 

94 
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SO0. Lover contact  is d i f fused  a t  Z 60°. 

Lower contact  i s  broken. Py: 1% 

f r a c t u r e  surfaces.  Minor ep a l t e r a t i o n .  Tr. py. 

and c h l o r i t e  on f r a c t u r e  surfaces.  Py: L 1% 

vein le t s .  Core is c lose ly  f rac tu red  over e n t i r e  sect ion.  Pol ished 
s l icken-sides of c h l o r i t e  and py on f r a c t u r e  surfaces.  Lower contact  
i s  py-calcite-cpy ve in  a t  75'. Overall:  Py: 10% Cpy: tr. 
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fractures  = 

S i l i c :  ch l  = l r 4  Overall Py: 1% 
74.47 - 74.95: s i l i c .  q t z  eye porph. 
74.95 - 78.20: c h l .  vo lcan ics  
78.28 - 78.52: s i l i c .  qtz-eye porph. 
78.52 - 80.53:  c h l .  v o l c .  f o l i a t i o n  = 
80.53 - 81.43: s i l i c .  qtz-eye porph. weak f o l i a t i o n s  a t  30' 
81.43 - 83.23: ch l .  v o l c .  
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I 

1 0 . 0 6  

2 1 . 3 5  

2 3 . 0 7  

2 3 . 7 3  

5 7 . 1 5  

5 7 . 1 5  

5 8 . 6 6  

5 9 . 2 1  

5 9 . 9 0  

A 

2 1 . 0 5  

2 3 . 0 7  

2 3 . 7 3  

5 7 . 1 5  

7 2 . 7 3  

5 8 . 6 6  

5 9 . 2 1  

5 9 . 9 0  

5 2 . 8 3  

5  

1 6  

4 5  

59 

1 7  

1 8  

i 

6 6  

p a t c h e s  a r e  lmm t o  9cm l o n g  (mode i s  3mm); s u b - r o u n d e d  t o  
o v a l  s h a p a d ,  s l i g h t l y  e l o n g a t e d  a t  40-50'  C . A .  E p i d o t e  
c o m p r i s e s  u p  t o  3 0 %  o f  r o c k .  M a t r i x  i s  f g  d a r k  g r e e n  w i t h  med .  
t o  h i g h  c ! ~ l o r i t e  a l t e r a t i o n .  P y :  2-3% 

G r e y  v o l c ? n i c s .  mod.  s i l i c i f i e d .  E p i d o t e  p a t c h e s  ( 1  t o  3mm 
l o n g )  c o m > r i s e  5 %  o f  r o c k .  O c c .  w h i t e  r e c t a n g u l a r  f e l d s p a r ?  
p h e n o c r y s t s .  Py:  1% 

L o l i a t i o n  = 
40-50' 

E o l i a t i o n  = 
35-40°  

E o l i a t i o n  = 

I ~ i 
I 

I 
i I 
i 

I 

1 1 0 . 0 6  - 1 5 . 2 4 :  Rock i s  v e r y  b r o k e n  w i t h  FeOx o n  f r a c t u r e  

I 
300 I 

I 
~ e i n l e t s  = 

4  0-  50° 

: o n t a c t  = 
30-40'  

r e i n l e t s  = 
15O 

F r a c t u r e s  = 
15-20 '  

9 1  

9 5  

9 3  

9 5  

7 1 0 0  

s u r f  a c e s .  

G r e y - g r e e . 1  v o l c a n i c s .  mod.  c h l o r i t k .  E p i d o t e  f o r m s  3 0 %  of 
r o c k .  D i s s e m i n a t e d  P y :  2% 

D a r k ,  g r e y - g r e e n  h i ' e h l v  s i l i c i f i e d  u n i r  w i t h  o c c .  qua229yns. 
Q t z  e y e s   re d u l l  g r e y ,  3 t o  6mm l o n g .  S t r o n g  f o l i a t i o n  
o f  q t z  e y z s  a t  35-40'  C . A .  

k e v - e r e e n  v o l c a n i c a  w i t h  a b u n d a n t  e n i d o r e  a s  2 1 . 0 5 - 2 3 . 0 7 m  
4 9 . 8 8  - 5 3 . 1 3 :  Fg c o a l e s c e d  b l e b s  o f  py  w i t h  c a l c i t e  a n d  

c h l o r i t e  g a n g u e .  Py :  20% 
G r a d a t i o n 1 1  l o w e r  c o n t a c t ,  w i t h  e p i d o t e  b l e b s  b e c o m i n g  
s m a l l e r  a ~ d  s c a r c e r  o v e r  l o w e r  1 m e t r e .  

Fg d a r k  g r e e n  v o l c a n i c $ .  F r a g m e n t a l  t e x t u r e  o f  v . f . g .  (0.5mm) 
w h i t e  f e l d s p a r ?  p h e n o c r y s t s .  Med. t o  h i g h l y  c h l o r i t i c  
s e c t i o n s  v i t h  c a l c i t e  v e i n l e t s .  H i g h l y  s i l i c i f i e d  i n  p l a c e s .  
T o t a l  P y :  5 %  

D a r k  g ree .1 ,  mod. c h l o r i t i c  v o l ~ .  Mod. a b u n d f n t  c a l c i t e  
v e i n l e t s  x t  40 -5oU C . A .  T r .  d i s s e m i n a t e d  Py.- 

h i  h l  i l i c i f i e d  v o l ~ .  T r a i n s  o f  Py  b l e b s  Fg r - 

5207  

1 2 0 8  

4 2 0 9  

23L00" I i t~  ~ ~ 1 ~ ~ ~ ~ ~ .  ;yZv ;% 

5 7 . 0 0  

5 9 . 0 0  

6 1 . 0 0  

4 2 1 0 0  

9 4  

- 

Fg g r e y - e r e e n  h i n h l v  s i l i c  v o l c .  C h l o r i t e  c o m p r i s e s  3 5 %  o f  
r o c k .  M i l o r  c a l c i t e  ( 5 % ) .  D i s s e m i n a t e d  Py:  1 0 %  S h a r p  
l o w e r  c o n t a c t  a t  30-40'. 

Fg d a r k  e r e e n  h i g h l v  c h l o r i t i c  v 6 l c a n i c a .  D i s c o n t i n u o u s  
c a l c i t e  v s i n l e t s .  Rock  i s  v e r y  b r o k e n  o v e r  m o s t  o f  s e c t i o n .  
P r e d o m i n a t e  f r a c t u r e  o r i e n t a t i o n  i s  1 5 - 2 0 ° ,  c h l o r i t e  o n  
f r a c t u r e  ~ u r f a c e s .  

- - 

5 9 . 0 0  

6 1 . 0 0  

6 3 . 0 0  

2 . 0  

2 . 0  

2 . 0  

. 0 2  

. 0 1  

. 0 1  

L . 5  

L . 5  

L . 0 5  

L . 0 5  
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I 

1~ 

1~ 

i~ 
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Lower 5cm c o n t a i n s  20% Py a s  b l e b s  w i t h  c a l c i t e - c h l o r i t e  
g a n g u e .  O v e r a l l :  Py :  1% 

I 
c o a l e s c e d  b l e b s  w i t h  c h l o r i t e - c a l c i t e  gangue  s u r r o u n d i n g  

~ ~ 
l a r g e  (4cm l o n g )  o v a l  e p i d o t e  p a t c h e s .  E p i d o t e  r a n g e s  f rom 
3.5mm t o  4cm l o n g  p a t c h e s  (mode i s  2-Smm). P y :  2%.  o n t a c t  = 
S h a r p  l o w e r  c o n t a c t  a t  25'. 

111.8Sm b u t  l a t h s  a r e  s m a l l e r  (0.5mm t o  2mm) a n d  l e s s  
d i s t i n c t l y  s e p a r a t e d .  Chl :  70% F .S . :  3 0 % .  Occ.  d i s s e m i n a t e d  
Py b l e b s .  O v e r a l l  Py:  1% 
1 1 2 . 9 2  - 112.97m: T r a i n s  of  Py b l e b s  a t  80' C . A .  i n  q t z -  
c a l c i t e  g a n g u e .  Py: 20% 

( 0 . 5  t o  l . ) m m  l o n g )  c o m p r i s e  10-15% of  r o c k .  I n t e r s e c t i n g  
c o n j u g a t e  l t z - c a l c i t e  v e i n l e t s  a t  45-50'. Lower c o n t a c t  i s  
v e r y  i r r e g l l a r  a t  60-70° C.A. Py:  1%. 

s u r f a c e s .  Py: 2% 

I 1 1 1 1 1  I I I I I I I I 



HOLE No. 1 DRILL HOLE RECORD mar i 1 P R O F T R T Y  I k n q t h  84-8 

I 1 ~ o c o t ~ o n  I nor. C O W  / V e t  t o r n o  S h e e t  2  of 2  

I I I 4 E l e v o t ~ o n  1 8eortnq f 

I 

I 

FALCONBRIDGE L I M I T E D  I 
I I I ~ o o r d ~ n c t e s  

1 n j ~ e a n  
E l ~ o r t  S I C @  

INTERSECTION 
ANGLE 

v e i n l e t s  = 
10,50-75 '  

f o l i a t i o n =  
45O 

v e i n l e t s  = 
40-60° 

f o l i a t i o n z  
60-70' 

4 
D E S C R I P T I O N  

Dark  g r e e n ,  mod. c h l o r i t i c  f s  o o r ~ h v r y .  E p i d o t e  v e i n l e t s  
common a t  50 - 75" .  A f ew v e i n l e t s  a t  d o 0  c r o s s - c u t t i n g  
s t e e p e r  v e i n l e t s .  

Dark  g r e e n ,  h i a h l v  s i l i c .  f s  D O r D h v u  a s  22 .87  - 48.26m. 

D a r k  g r e e n  mod. c h l o r i t i c  f s  ~ o r n h y l y  a s  4 8 . 2 6  - 56.92m. 
Weak ly  f o l i a t e d  a t  45". Lower 0 . 4 2 1 ~  h a s  a b u n d a n t  e p i d o t e  
( 3 0 % )  a s  i r r e g u l a r  s h a p e d  l m m  t o  30mm l o n g  p a t c h e s .  W i t h i n  
e p i d o t e  p a t c h e s  a r e  2  t o  3mm l o n g  b l a c k  h o r n b l e n d e  ( ? )  
c r y s t a l s .  

M t o  c a  h o r n b l e n d e  d i o r i t e  a s  3 . 6 6  t o  1 4 . 1 6 1 ~ .  O c c .  e p i d o t e  
v t i n l e t s  a t  40-6oU.  T r .  Cpy a s s o c i a t e d  w i t h  e p i d o t e .  Lower 
c o n t a c t  i s  g r a d a t i o n a l .  
6 2 . 8 9  - 6 3 . 3 2 :  Abundan t  eDido te .  ( 3 0 % )  i n  f g  d a r k  g r e e n  

q h l o r i t i c  g r o u n d m a s s .  

D a r k  g r e e n  mod. c h l o r i t i c  f e l d s ~ a r  n o r n h v r  a s  4 8 . 2 6  t o  56.92m. 
Weak ly  f o l i a t e d  a t  60-70". Z i d o t e  v e i n i e f s  a t  50-70'. Occ .  
q t z - c a l c i t e  v e i n l e t s  a t  40-50' i n  o p p o s i t e  s e n s e  o f  e p i d o t e  
v e i n l e t s .  

E.O.H. 91.44m 

- - 

D E P T H  
From 

48 .26  

5 6 . 9 2  

60 .62  

6 2 . 1 0  

64 .16  

( r n e t r e s + € ~ ~ ' +  

29 

11 

42 

38 

44 

- 

T o  

56 .92  

6 0 . 6 2  

62 .10  

64 .16  

9 1 . 4 4  

/ c ~ K d e t * d  
/Recovey_- *h Driller 

SAMPLES 
Number From . h , Length RQqCwa 

94 

98  

99 

9 5  

97 

GRAPH l C  

1.500 Cu% . Zn % 
ASSAYS 

, Pb % Aq 'TAU 

-. 
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I l m e n i t e  i s  s l i g h t l y  m a g n e t i c .  Occ .  c a l c i t e - q t z  v e i n l e t s .  
Minor  e p i d o t e  a l t e r a t i o n .  T r .  Cpy a s  f g  d i s s e m i n a t i o n s .  
C o m p o s i t i o n  o f  r o c k :  H o r n b l e n d e :  SO%, F e l d s p a r :  40% 

s u r f a c e s .  
7 . 9 1  - lOcm l o n g  z o n e  w i t h  2-3mm w i d e ,  5-10mm l o n g  

c a v i t i e s  l i n e d  w i t h  d a r k  brown i r o n  o x i d e .  
Lower c o n t a c t  i s  b r o k e n .  

v e i n l e t .  
25 .18 :  Cpy b l e b ,  2mm x l m m  i n  c a l c i t e  v e i n l e t  
3 7 . 5 0 :  V e i n l e t s  o f  e ~ i d o t  a t  30-40° ,  o f f s e t  by i n t e r -  

s e c t i n g  q t z - c a l c i t E - c h l o r i t e  v e i n l e t s  a t  20-30°. 
4 7 . 3 3  - 47 .52 :  S t r o n a l v  f o l i a t e d  a t  50' q t z - c a l c i t e  

v e i n l e t s  a t  20° i n  o p p o s i t e  s e n s e  of  
f o l i a t i o n s .  

4 7 . 6 8  - 48 .26 :  B r o k e n  z o n e .  




