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

T h i s  r e p o r t  s u m m a r i z e s  f i e l d  w o r k  c a r r i e d  o u t  o n  t h e  J a s p e r  G r o u p  
C l a i m s  f r o m  A u g u s t  to O c t o b e r ,  1 9 8 4  h y  a t w o  to f o u r  man p e r s o n  c r e w .  
A c c o m o d a t i o n  w a s  a c a m p e r  a n d  t e n t s  o n  t h e  p r o p e r t y  T h e  e x p l o r a t i o n  
p r o g r a m  i n c l u d e d  g e o l o g i c  m a p p i n g  o f  t h e  r o a d c u t s  a n d  s e v e r a l  o f  t h e  
c r e e k s ,  r o c k  c h i p  s a m p l i n g  o f  r n r n e r a l  i z e d  a r e a s ,  g e o c h e m i c a l  s o t  I s a m p l i n g  
a n d  a s m a l l  V L F - E M  1 6  g e o p h y s i c a l  s u r v e y .  A l l  w o r k  w a s  d o n e  w i t h i n  t h e  
J a s p e r  1 c l a i m  b o u n d a r i e s .  T o p o g r a p h y  a n d  o n - g o i n g  l n g g i n g  o p e r a t i o n s  
l i m i t e d  f u r t h e r  g e o l o g i c a l  m a p p i n g  a t  t h i s  t i m e .  

T h e  I i t h o l o y i c  u n i t s  s t r i k e  i n  a n o r t h w e s t e r l y  d i r e c t i o n  a n d  d i p  
v a r i a b l y  to t h e  s o u t h w e s t .  T h e  p r o i n i n e n t  r o c k  t y p e s  a r e  a s e r i e s  o f  m a f i c  
to i n t e r m e d i a t e  f l o w s  a n d  p y r o c l a s t i c s  w i t h  m i n o r  f e l s i c  v o l c a n i c s .  S e d i -  
m e n t a r y  u n i t s  i n c l u d e  l a h a r .  h e m a t i z e d  m u d s t o n e  a n d  s t r a t i f i e d  t u f f  w i t h i n  
t h e  v o l c a n i c s .  T h e  c o n t a c t s  b e t w e e n  v o l c a n i c s  a r e  o f t e n  m a r k e d  b y  a 
b r e c c i a .  F a u l t i n g  d i s p l a c e s  t h e s e  u n i t s  i n  a d o m i n a n t l y  n o r t h - e a s t  
s o u t h w e s t  d i r e c t i o n  ; s h e a r i n g  a n d  f r a c t u r i n g  a r e  c o m m o n  t o  t h e  p r o p e r t y .  
L o c a l i z e d  a i e a s  o f  a r g i l l i c  a l t e r a t i o n ,  p y r i t i z a t i o n  a n d  s i l i c i f i c a t i o n  
o v e r p r i n t  t h e  c h l o r i t i z a t i o n  a n d  e p i d o t i z a t i o n  o f  t h e  e n t i r e  m a p  a r e a .  
M a s s i v e  t o  s e m i - m a s s i v e  b l o c k s  a n d  w e d g e s  o f  p y r i t e  w i t h  a s s o c i a t e d  
c h a l c o p y r i t e ,  s p h a l e r i t e  a n d  g a l e n a  a r e  r e l a t e d  t o  s h e a r s  s i t u a t e d  
c e n t r a l l y  o n  t h e  p r o p e r t y .  T h e y  d o  n o t  a p p e a r  t o  b e  o f  v o l c a n o g e n i c  
o r i g i n  b u t  r a t h e r  a n  e p i g e n e t i c  e m p l a c e m e n t .  

S e v e r a l  a n o m a l o u s  c o p p e r ,  z i n c ,  l e a d  a n d  g o l d  v a l u e s  w e f t ?  d i s c o v e r e d  
i n  g e o c h e i n i c a l  soil s a i n p l e s .  F u r t h e r  w o r k  is p l a n n e d  i n  1 9 8 5  t o  e v a l u a t e  
t h e  e x t e n t  a n d  s o i i r c e  o f  t h e s e  a n o m a l i e s .  

T h e  J a s p e r  C I ~ t i i n s  a r e  s i t u a t e d  b e t w e e n  C a y c u s e  C r e e k  a n d  J a s p e r  W 
C r e e k ,  7 k m  NE o f  t h e  n o r t h  e n d  o f  N i t i n a t  L a k e  a n d  w i t h i n  t h e  V i c t o r i a  
M i n i n g  D i v i s i o n .  T h e  p r o p e r t y  i s  e a s i l y  r e a c h e d  b y  t h e  p u b l i c  a c c e s s  r o a d  
f r o m  C o w i c h a n  L a k e  t o  t h e  e a s t  o r  f r o m  P o r t  A l b e r n i  t o  t h e  n o r t h w e s t .  
S u b s i d i a r y  r o a d  s y s t e m s  p r o v i d e  e x c e l l e n t  a c c e s s  w i t h i n  t h e  c l a i m  a r e a  
( F i g u r e  1 1 .  

C. C I A I M  S T A T U S  

T h e  J a s p e r  C l a i m  G r o u p  c o n s i s t s  o f  f o u r  m o d i f i e d  g r i d  l o c a t e d  c l a i m s  
- J a s p e r  1 , 2 , 3  a n d  4 t o t a l l i n g  4 0  u n i t s .  J a s p e r  # 1  I S  u n d e r  o p t r o n  f r o m  
R o n  B i l q u i s t  a n d  L e s  A l l e n  p e r  a g r e e m e n t  d 8 t e d  J u l y  1 ,  1 9 8 4 .  J a s p e r  2 - 4 
w e r e  s t a k e d  b y  F a l c o n b r i d g e  L t d .  d u r i n g  t h e  1 9 8 4  f i e l d  s e a s o n .  

C l a i m  Name R e c o r d  N o .  U n i t s  E x p i r y  D a t e  

JASPER # 1  
JASPER 2 
JASPER 3 
JASPER 4 

9 1 5  
1 3 6 3  
1 3 6 4  
1 3 6 5  

1 6  
6 
6 

1 2  

M a y  3 ,  1 9 8 5  
S e p t .  5 ,  1 9 8 5  
S e p t .  5 ,  1 9 8 5  
Y e p t .  5 ,  1 9 8 5  

i3 1 
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D .  -GEOLOGY 

T a b l e  1 a n d  F i g u r e  2 ( M u l l e r ,  1 9 8 1 )  s u m m a r i z e  t h e  r e g i o n a l  
s t r a t i g r a p h y  o f  V a n c o u v e r  I s l a n d .  

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

T h e  V a n c o u v e r  G r o u p  o f  l a t e  to m i d d l e  T r i a s s i c  a q e  d o m i n a t e s  t h e  
i s l a n d ' s  l i t h o l o g i e s  a n d  a v e r a g e s  6 , 1 0 0  rn. i n  t h i c k n e s s  ( M u l l e r ,  1 9 8 0 1 .  
T h e  g r o u p  i s  c o m p o s e d  o f  K a r i n c i t s e n  F o r m a t i o n  v o l c a n i c s ,  c a p p e d  b y  Q u a t s i n o  
F o r m a t i o n  l i m e s t o n e s  a n d  P a r s o n  R a y  F o r m a t i o n  c a l c a r e o u s  s e d i m e n t s  

T h e  K a r m u t s e n  F o r m a t  i o n  c o n s i s t s  o f  t h o l e i  I t i c  o c e a n  f l o o r  p i  I l o w  
l a v a s ,  m a s s i v e  f l o w s .  b r e c c i a s  a n d  t u f f s  w i t h  m i n o r  l a y e r s  o f  l i m e s t o n e  
a n d  o t h e r  s e d i m e n t s  i n  t h e  u p p e r  1 , 1 0 0  m .  I n  c e n t r a l  V a n c o u v e r  I s l a n d  
t h i s  f o r m a t i o n  r e a c h e s  a t h i c k n e s s  o f  6 0 0 0  m .  w h i l e  i n  t h e  s o u t h w e s t  
r e g i o n  t h e  e s t i m a t e d  t h i c k n e s s  i s  b e t w e e n  1 0 0 0  a n d  2 0 0 0  m e t r e s  ( M u l l e r ,  
1 9 8 0 ) .  L ~ r g e  s c a l e  n o r t h e r l y  a n d  w e s t e r l y  b l o c k  f a u l t i n g  i s  c o m m o n .  
B u r i a l  m e t a m o r p h i s m  h a s  r e a c h e d  p r e h n i t e - p u m p e l l y i t e  g r a d e  ( K u n i y o s h i ,  
1 9 7 1 ) .  

Q u a t s i n o  F o r m a t i o n  o v e r l i e s  t h e  K a r m u t s e n  a n d  c o n s i s t s  o f  m a i n l y  
m a s s i v e .  f a i r l y  p u r e ,  f l a t  l y r n g  I i t r i e s t o r ~ e  o f  u p p e r  T r i a s s i c  a g e .  

T h e  B o n a n z a  G r o u p  ( M u l l e r ,  1 9 7 9 )  I S  d e s c r i b e d  a s  h a v i n g  a v a r i e d  a n d  
h e t e r o g e n e o u s  l i t h o l o g y .  T h e  l a v a s  r a n g e  i n  c o m p o s i t i o n  f r o m  b a s a l t i c  
a n d e s i t e s  w h i c h  a r e  c o r n i n o n l y  a m y g d a l o i d a l ,  t o  r h y o d a c i t e s .  l n t e r b e d d e d  
w i t h  t h e s e  f l o w s  f i r e  i n a r o o n  a n d  g r e e n  c o l o u r e d  t u f f  b r e c c i a s  a n d  s e v e r a l  
i n t e r c a l a t e d  m a r i n e  s e d i m e n t s  R e g i o n a l  m e t a m o r p h i s m  h a s  r e a c h e d  z e o l i t e  
g r a d e  

I s l a n d  i n t r u s i o n s  f o r m  N W  t r e n d i n g  r e g i o n s  i n  t h e  s o u t h w e s t  p a r t  o f  
V a n c o u v e r  I s l a n d .  T h e s e  i n t r u s i o n s  a r e  m a i n l y  q u a r t z  d i o r i t e  a n d  g r a n o -  
d i o r i t e  w h i c h  p o s t d a t e  t h e  B o n a n z a  v o l c a n i c s .  

T h e  J a s p e r  c l a i t - n  g r o u p  i s  u n d e r  l a i n  b y  l o w e r  J u r a s s i c  B o n a n z a  
v o l c a n i c s  ( M u l l e r ,  1 9 7 7 ) .  M a f i c  p y r o c l a s t i c s  a n d  f l o w s  d o m i n a t e  
t h e  p r o p e r t y  a n d  a r e  i n t e r b e d d e d  w i t h  i n t e r m e d i a t e  v o l c a n i c s .  T h e  
c o n t ~ c t s  o f  t h e s e  u n i t s  & r e  o f t e n  m a r k e d  b y  b r e c c i a s .  
f e l s i c  v o l c a n i c s  o c c u r  I n  c o n t a c t  with i n t e r m e d i a t e  v ~ > I c a i i i c s .  

Two  s e d i m e n t a r y  u n i t s :  a l a h ~ r  a n d  a h e m a t i z e d  m u d s t o n e  l e n s ,  a r e  

5 
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TABLE: I: TABLE OF FORMATIONS OF VANCOUVER ISLAND 
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ERGO STAGE CROUP FORMATION 

BONANZA 
W W R I A N  
NORIAN 

KARNIAN pNCOLMr 
LADlN lAN =I- 

SICKER 

3.ooO 

350 

io0 

I50 

2% 

350 

300 

300 

2 0 0  

350 

PO0 

50 

250 

SO0 

1.500 

HAR BL EDOWN 

PARSON BAY , 

QUATSINO 

KARMUT SEN 

Sediment - S i l l  Unit 

BUTTLE LAKE 

Sediments 

Volco n i c  s 

1.iOO 

300 

450 
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iYERED ROCKS 
LITHOLOGY 

:onglomerote. sondstone. ,hole 

wandstone. siltrtonc. coglomerote 

conglomerote. sandstone 

basaltic I o *o ,p i l l ~  lo*o.brsccio. tuf f  

sondrtone. conglomerote 

shole.siltstone 

conglomerote. sonduone 

siltstone.rhole. sandstone 

carglomerote. sondstone 

shale. siltsione.sondstme 

conglomeroteJandrtone.s~le. c w l  

rhole.siltstone.sondrtona . 
sondstone, conglomerote.shole. cool 

conglomerote. grcywocke 

siltstare. shole 

grywocks.conglomero1e. siltstone 

sil~rtone.argillite,conglomerote 

boroltic manor orgqtik. t t otitic greywocte IOV .tuff. breccia 

orgillite, greywocke. tuff 

. 
olcoreous $Itstone. nywock silt L e ,  tone.manor congqomero tefsiecia 

limestone 

bosolic 1ovo.pillow lova. brcccio.tuff 

metosiltstone. diobosc. limestone 

limestone. c hcrt 

metogreywocke.org ill ite.xhistnrblc 

bosollic to rhyolitic metovolconic 
flows. tuff, ogglomerote 

RYSTAUINE ROCK! 
N A M E  

h l i c i c  
OOKE 1N'lRUSKM.boii 
ETCHC6NSCHST.CNl3 
EECH RIVER FM. ) 

I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
1 

'ACIFIC RIM COMPLEX 

SLAND INTRUSIONS 
VESTCOAST sil icic 
COMPLEX b a s i c  

jiobose s i l l s  

metovolronic rocks 

YEE INTRUSIONS 
:OLOUITZ GNEISS 
VARK DIORITE GNEIS! 

- z 
1-53 
11-4' 
47 
8-41 

41-1f 

13-19 

u -II 

POORLY DEFINED PlGl 
L I T H O L O C Y  

wrtr,diorite.tr ndhjernite. 
amo ite. porpRyry 
1obbro.onor 1 hosite.ogmotito 
ilorite xhist.griuic anp)rbolil 
fh I i te co xhist.grcy*ockc id11i te*,%ert 

i n p m c k y q i  o onacs.im !Ion; ite chert.boric 

-diorite Iron i te. qu&r uatxdiorit monroni?; 

vetoquortziPe.n?o&i\e uortr-feldr or n i s. 

w r t r  ornbl ~ o i a t & ~ o + ? i ~ o I $ i  de- 

bo'Iite 



'3 

e x p o s e d  i n  t h e  e a s t  c e r t t t o l  a n d  e a s t  r e g i o n s  o f  t h e  p r o p e r t y .  A 
s t r a t ~ f i e d  i n t e r m e d i a t e  t u f f  f o r m s  a n a r r o w  b e d  w i t h i n  a n  i n t e r -  
m e d i a t e  b r e c c i a  u n i t .  R a n d i n g  d i s p l a y s  a n o r t h e a s t  t r e n d  w h i c h  i s  
c o n t r a r y  to t h e  t r c n d  o f  t h e  o t h e r  u n i t s .  T h i s  i s  p o s s i b l y  a l o c a l  
v a r i a t i o n  c a u s e d  b y  p a l e o t o p o g r a p h y .  S e v e r a l  f i n e  g r a i n e d  a n d  p o r p h y -  
r i t i c  d y k e s  o f  f e l s i c ,  i n t e r m e d i a t e  a n d  m a f i c  c o m p o s i t i o n  o c c u r  a l o n g  
c o n t a c t s  o r  p a r a l l e l  t o  f r a c t u r e  p a t t e r n s  t h r o u g h o u t  t h e  p r o p e r t y  
( F i g u r e  3 ) .  

U n i t  2 m  - M a f i c  T u f f s  a n d  F l o w s  

T h e  m a f i c  v o l c a n i c  u n i t s  a p p e a r  f o r e s t  g r e e n  o n  t h e  w e a t h e r e d  
s u r f a c e .  L o c a l l y ,  a l t e r a t i o n  o f  t h e  p o r p h y r i t i c  f e l d s p a r s  a n d  
s o m e t i m e s  d i s s e m i n a t e d  p y r i t e  g i v e s  t h e  s u r f a c e  a c h a l k y  o r a n g e  
a p p e a r a n c e .  T h e  h e t n a t i z e d  m a f i c  v o l c a n i c s  h a v e  a d e e p  m a r o o n  
w e a t h e r e d  s u r f a c e . '  M a n q a n e s e  s t a i n i n g  o c c u r s  l o c a l l y .  

M a f i c  v o l c a n i c s  e x h i h i t  v a r y i n g  t e x t u r e s  f r o m  m a s s i v e  
t o  p o r p h y r i t i c ,  w i t h  a m y g d u l a r  a n d / o r  h e m a t i z e d  v a r i e t i e s .  T h e  
m n s s i v e  v o l c a n i c s  a r e  f i n e  a n d  e v e n  q r a i n e d .  T h e  p o r p h y r i t i c  f l o w s  
c o n t a i n  f e l d s p a r  p h e n o c r y s t s  u p  t o  3mm l o n g .  P a r t i a l  to c o m p l e t e  
r e p l a c e m e n t  o f  t h e  f e l d s p a r s  b y  e p i d o t e  h a s  b e e n  o b s e r v e d .  T h e  
p o r p h y r i t i c  t e x t u r e  m a y  i n d i c a t e  t h e  c e n t r a l  a r e a s  o f  t h i c k  f l o w s  
w h i c h  c o o l e d  m o r e  s l o w l y .  

A g r a d a t i o n a l  c o n t e c t  e x i s t s  b e t w e e n  t h e  p o r p h y r i t i c  a n d  h e m a -  
t i z e d  m a f i c  v o l c a n i c s .  H e m a t i z a t i o n  o f  t h e  v o l c a n i c s  i s  g e n e r a l l y  
p e r v a s i v e  b u t  w a s  a l s o  o b s e r v e d  to h a v e  a m o r e  p a t c h y  c h a r a c t e r .  
V e i n l e t s  a n d  s h e a r e d  s u r f a c e  c o a t i n g s  o f  a r e d  h e m a t i t e  r i c h  m a t -  
e r i a l  a l s o  o c c u r  p r o x i m a l  to h e m a t i z e d  m a f i c  v o l c a n i c s .  W o r k  d o n e  
b y  T i p p e r  a n d  R i c h a r d s  ( 1 9 7 6 )  i n  t h e  H a z e l t o n  t r o u g h  s u g g e s t s  t h a t  
h e m a t i z e d  v o l c a n i c s  a r e  a n  i n d i c a t o r  o f  a s i ~ b a e r t a l  e n v i r o n m e n t .  

T h e  a m y g d u l a r  m a f i c  v o l c ~ n i c s  c o n t a i n  e p i d o t e  a n d  c a l c i t e ,  
e p i d o t e  a n d  q u a r t z .  a n d  q u a r t z  a n d  p y r i t e  i n f i l l i n g s  u p  t o  2mm 
a c r o s s .  L o c a l l y  t h e  o r i g i n a l  v e s i c l e s  h a v e  h e m a t i t e  r i m s .  

V e i n l e t s  o f  c a l c i t e  a n d  q u a r t z  a r e  c o m m o n  i n  t h e  m a f i c  v o l -  
c a n i c ~ .  s o r n e t i m e s  g r a d i n g  i n t o  b r e c c i a t e d  f r R g m e n t s  s u r r o u n d e d  b y  
q u a r t z  o r  c a l c i t e  c e m e n t .  M i l k y  w h i t e  q u a r t z  v e i n l e t s  a r e  u p  t o  
3 c m  w i d e .  S l i c k e n s i d e s  a n d  a s s o c i a t e d  s e r p e n t i n i z a t i o n  c o m m o n l y  
o c c u r  a s  w e l t  8.5 c a l c i t e  a n d  e p i d o t e  a l o n g  s h e a r  s u r f a c e s .  T h e  
r e d d i s h  to g r e e n  c o l o r  a n d  v e s i c u l a r  a n d  p o r p h y r i t i c  c h a r a c t e r  o f  
t h e  m a f i c  v o l c a n i c  t ~ n i t  s u g g e s t  i t  i s  a n , a l o g o u s  to t h e  b a s a l t i c  
a n d e s i t e  d e s c r i b e d  b y  M u l l e r  ( 1 9 7 4 ) .  C h l o r i t e  r i c h  d a c i t e s  a r e  
a l s o  i n c l u d e d  i n  t h i s  u n i  t .  

U n i t  2 i  - I n t e r m e d i a t e  T u f f s  a n d  F l o w s  

T h e  i n t e r m e d i a t e  v o l c a n i c s  h a v e  a g r e y  t o  l r g h t  g r e e n  
w e a t h e r e d  s u r f a c e  w h i c h  i s  l o c a l l y  l i m o n i t e  a n d  m a n g a n e s e  s t a i n e d  
I t  1 5  d o m i n a n t l y  p o r p h y r i t i c  w i t h  w e l l  f o r m e d  f e l d s p a r  a n d  c r u d e  
q u a r t z  p h e n o c r y s t s  v i s i b l e  i n  h a n d  s p e c i m e n  Q u a r t z  a n d  e p i d o t e  
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r i n d s  s u g g e s t  a m o r e  a n r y g d a l o i d a l  c h a r a c t e r  i n  s o m e  a r e a s .  A v u g g y  
t e x t u r e  w a s  a l s o  o b s e r v e d .  T h i s  i n t e r m e d i a t e  u n i t  m a y  c o r r e s p o n d  
to t h e  p o r p h y r  i t I C  g r e e n i s h  g r e y  d a c t  t e s  o f  t h e  B o n a n z a  S u b g r o u p  
( M u l l e r ,  1 9 7 4 ) .  

U n i t  2 i b x  - i n t e r m e d i a t e  B r e c c i a  

T h e r e  i s  a g r a d a t i o n a l  c h a n g e  f r o m  t h e  i n t e r m e d i a t e  v o l c a n i c  
u n i t  t o  b r e c c i a .  M a f i c :  b r e c c i a  i n  g r a d a t i o n a l  c o n t a c t  w i t h  m a f i c  
v o l c a n i c s  a l s o  o c c u r s .  I t  i s  i n  s h a r p  u n d u l a t o r y  c o n t a c t  w i t h  
i n t e r i n e d i a t e  v o l c a n i c s  i n  m a n y  c a s e s .  I n  b o t h  i n s t a n c e s  t h e  c l a s t s  
a r e  s u b r o u n d e d  to a n g u l a r  f r a g m e n t s  o f  p o r p h y r i t i c  m a f i c  v o l c a n i c s  u p  
t o  1 5  c in  a c r o s s  w h i c h  a r e  m o d e r a t e l y  p a c k e d  i n  a f i n e  g r a i n e d  m a t r i x .  
L o c a l l y  t h e  b r e c c i a  h a s  a v e s i c u l a r  t e x t u r e  a n d  i s  i n t e n s e l y  
e p i d o t i z e d  a t  h i g h e r  e l e v a t i o n s .  

U n i t  2 f  - F e l s i c  V o l c a n i c  Flows 

T h e  f e l s i c  v o l c a n i c s  h a v e  a p a l e  g r e y  w e a t h e r e d  a n d  f r e s h  
s u r f a c e .  P h e n o c r y s t s  o f  q u a r t z  a n d  w h i t e  f e l d s p a r  o c c u r  i n  a v e r y  
f i n e  g r a i n e d  m a t r i x .  T h e  r o c k s  a r e  m a s s i v e  w i t h  a l o c a l  v u g g i n e s s .  
M i n o r  d i s s e m i n a t e d  p y r i t e  o c c u r s  t h r o u g h o u t .  T h e  f e l s i c  v o l c a n i c s  
a r e  p o s s i b l y  r h y o d a c i t e  i n  c o m p o s i t i o n .  

U n i t  2t - B e d d e d  T u f f  

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

U n i t  3 1  - H e m a t i z e d  L a h a r  

T h e  h e m a t i z e d  l a h a r  o c c u r s  i n  g r a d a t i o n a l  c o n t a c t  w i t h  h e m a t i z e d  
i n t e r m e d i a t e  b r e c c i a  s t r a t i g r a p h i c a l l y  a b o v e  a n d  b e l o w  a n d  i n  
u n d u l a t o r y  c o n t a c t  w i t h  h e m a t i z e d  m a f i c  v o l c a n i c s  l a t e r a l l y .  R o u n d e d  
a n d  c h a o t i c  p o r p h y r i t i c  m a f i c  a n d  i n t e r m e d i a t e  v o l c a n i c  c l a s t s  o c c u r  
w e l l  p a c k e d  i n  a f r i a b l e  h e m a t i t e  r i c h  m u d s t o n e .  T h e  c l a s t s  r a n g e  
f r o m  5 c m  t o  l m  a c r o s s .  

(h) S t r u c t u r e  

T h e  i n t e r b e d d e d  i n t e r m e d i a t e  a n d  i n a f i c  v o l c a n i c s  c o n t a c t s  
d i s p l a y  a g e n e r a l  n o r t h w e s t  t r e n d .  T h e  s t r a t i f i e d  t u f f  a n d  b r e c c i a s  
a s  w e l l  a s  t h e  t r e n d  o f  h e m a t i z a t i o n  a l s o  s u p p o r t  a n o r t h w e s t  
o r i e n t a t i o n  o f  t h e  u n i t s .  U n i t s  i n  t h e  s o u t h w e s t  m a p  r e g i o n  d i p  
b e t w e e n  60 d e g r e e s  a n d  $ 0  d e g r e e s  t o  t h e  s o u t h w e s t  w h i l e  o n  t h e  
n o r t h e a s t  s i d e  o f  t h e  p r o p e i . t y  f i e l d  o b s e r v a t i o n s  i n d i c a t e  a m o r e  
g e n t l e  d i p  o f  1 4  to 4 0  d e g r e e s  S W  ( F i g u r e  3 ) .  

9 
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F r a c t u r e s  a n d  s h e a r s  o c c u r  o v e r  t h e  e n t i r e  p r o p e r t y  w i t h  t h e  
e x t r e m e  e a s t  a n d  w e s t  r a g i o r i s  o f  t h e  c l a i r n  d i s p l a y i n g  l o w e r  d e n s i t y  
f r a c t u r i n g  w h i l e  t h e  c e r i t r a l  r e g i o n  c o m m o n l y  is f r o c t u r e d  i n  f o u r  
d i r e c t i o n s  a n d  i s  r n o r e  f r e q u e n t l y  s h e a r e d .  S e v e n t y - t w o  s h e a r  a n d  
f r a c t u r e  o r i e n t a t i o n  r n e a s u r e n ~ e n t s  w e r e  t a k e n  f r o m  t h e  v o l c a n i c s  a n d  
c o n t o u r e d  o n  a n  e q u a l  a r e u  p l o t  to g i v e  f o u r  d o m i n a n t  o r i e n t a t i o n s ;  
1 4 4 / 8 4 E ,  1 6 7 / 8 2 E ,  1 2 2 / 7 8 N E  a n d  1 7 1 / 6 9 W  ( F i g u r e  4 ) .  T h e  m o s t  c o m m o n  
f r a c t u r e  a n d  s h e a r  o r i e n t a t i o n  o f  1 4 4 / 8 4 E  is a l s o  t h e  a p p r o x i m a t e  
o r i e n t a t i o n  o f  s h e a r s  r e l a t e d  to t h e  m a i n  s h o w i n g  m a s s i v e  s u l p h i d e s .  
T h e  a n g l e  b e t w e e n  a n y  t w o  o f  t h e  d o m i n a n t  f r a c t u r e  a n d  s h e a r  
d i r e c t i o n s  d o e s  n o t  s u g g e s t  c o n j u g a t e  p l a n e s  b u t  r a t h e r  t h e  r e s u l t  o f  
s e v e r a l  s t r e s s  f i e l d s .  

F a u l t s  w e r e  n o t e d  w h e n  t h e y  c a u s e d  a n  o f f s e t  i n  a d y k e .  I t  I S  

a l s o  p o s s i b l e  t h a t  s e v e r a l  s h e a r s  w e r e  a l s o  f a u l t s  b u t  t h e  t h i c k n e s s  
o f  t h e  v o l c a n i c s  m a d e  i t  i r n p o s s i b l e  t o  r e c o g n i z e  m o v e m e n t  d i r e c t i o n s  
T h r e e  o f  t h e  f a u l t s  w e r e  b e t w e e n  0 3 4  a n d  051, d e g r e e s  w i t h  a d i p  t h a t  
v a r i e s  b e t w e e n  5 5  d e g r e e s  a n d  v e r t i c a l .  Two d e s c r i b e d  f a u l t s  t r e n d e d  
1 4 0  a n d  1 7 5  d e g r e e s  a n d  d i p p e d  4 0  d e g r e e s  a n d  7 8  d e g r e e s  E A i r  
p h o t o s  i n d i c a t e  t h r e e  s u b p a r a l l e l  l i n e a t i o n s  w i t h  a 0 4 8  d e g r e e  t r e n d  
a n d  A v e i y  s t e e p  d i p  w h i c h  e x t e n d s  so ine  4 0 0  m e t r e s  A l s o .  m i n o r  
l i n e a t i o n s  w i t h  a 1 3 8  d e g r e e  t r e n d  e x i s t  i n  t h e  s o u t h w e s t  T h e s e  
o r i e n t a t i o n s  a g r e e  w e l l  w i t h  t h e  t r e n d  o f  m i n o r  f a u l t i n g  o b s e r v e d  i n  
t h e  f i e l d  

E p i d o t i z a t i o n  a n d  c h l o r i t i z a t i o n  o f  t h e  v o l c a n i c s  i s  p e r v a s i v e ,  
i n c r e a s i n g  i n  i n t e n s i t y  t o w a r d s  t h e  s o u t h  a n d  w e s t  r e g i o n s  o f  t h e  
c l a i m  g r o u p  C h l o r i t i z ~ t i o n  i s  a l s o  a s s o c i a t e d  w i t h  s o m e  s h e a r s  

T h r e e  r e g i o n s  w i t h i n  t h e  i n a p  a r e a  h a v e  u n d e r g o n e  i n t e n s e  
a r g i l l i c  a l t e r a t i o n  a n d  b l e a c h i n g  o f t e n  a c c o m p a n i e d  b y  e x t r e m e  
p y r i t i z a t i o n  ( F i g u r e  3 )  T h e s e  z o n e s  d i s p l a y  a n o r t h w e s t  t r e n d ,  
t r a c e a b l e  f o r  u p  t o  2 5 0 m ,  a n d  a s s o c i a t e d  w i t h  i n t e n s e  s h e a r s  a n d  
f r a c t u r e s .  T h e  r e g i o n s  a r e  r e a d i l y  r e c o g n i z e d  b y  t h e  c h a l k y  
a p p e a r a n c e  o f  t h e  b l e a c h e d  g r e y  t o  w h i t e  r o c k  a n d  a y e l l o w  a n d  r u s t  
c o l o u r e d  s t a i n i n g .  

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

(d) M i n e r a l  i z a t  i o n  

T w o  s t y l e s  o f  m i n e r a l i z a t i o n ,  m a s s i v e  a n d  d i s s e m i n a t e d ,  o c c u r  
i n  s i x  d i f f e r e n t  s e t t i n g s  w i t h i n  t h e  c l a i m  b o u n d a r i e s :  

‘3 

1 )  M a s s i v e  to s e m i - m a s s i v e  s u l p h i d e  z o n e s  b o u n d e d  b y  
s h e a r e d  p l a n e s  f o r m  t h e  m a i n  s h o w i n g  o f  t h e  p r o p e r t y  a s  
w e l l  a s  a m i n o r  z o n e  l o w  o n  t h e  n o r t h  f a c i n g  s l o p e  

i n  : , hea r  c n n t a c t  w i t h  m a f i c  p o r p h y r i t i c  v o l c a n i c s .  
P h e n o c r y s t s  o f  p y r i t e  u p  t o  l c m  a c r o s 5  a r e  l o c a l l y  s t a i n e d  

T h e  m i n o r  m a s s i v e  s u l p h i d e  z o n e  i s  0 . 5  m e t r e s  w i d e  a n d  
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b y  a c o p p e r  o x i d e  a n d  o c c u r  w i t h  g o e t h i t e  n i a s s e s  a n d  
s p h a l e r i t e  ( A p p e n d i x  2 ) .  

T h e  m a i n  m a s s i v e  s u l p h i d e  s h o w i n g  c o n s i s t s  o f  a s e r i e s  
o f  w e d g e  a n d  b l o c k  s h a p e d  z o n e s  o f  p y r i t e  w i t h  a c c o m p a n y i n g  
c h a l c o p y r i t e ,  s p h a l e r i t e  a n d  m i n o r  g a l e n a  a c r o s s  a 2 8  m e t r e  
r o a d c u t  s e c t i o n  ( F i g u r e  5 5 .  T h e  s u l p h i d e s  o c c u r  i n  a f i n e  
g r a i n e d  s w i r l e d  a n d  b a n d e d  p a t t e r n  i n  s o m e  s e c t i o n s  a n d  a s  
m e d i u r n  to c o a r s e  g r a i n e d  b r e c c i a t e  s u l p h i d e s  e l s e w h e r e  
( A p p e n d i x  2 ) .  T h e  m a s s i v e  s u l p h i d e s  a r e  i n  s h e a r  c o n t a c t  
w i t h  p o r p h y r i t i c  a n d  s i l i c i f i e d  m a f i c  v o l c a n i c s  w h i c h  o f t e n  
c o n t a i n  m i n o r  d i s s e m i n a t e d  p y r i t e .  T h i s  h o s t  r o c k  to t h e  
m a s s i v e  a n d  s e m i - m a s s i v e  z o n e  g r a d e s  f r o m  a n  a m y g d a l o i d a l  
m a f i c  v ~ l c a n i c  o n  t h e  e a s t  s i d e  o f  t h e  e x p o s u r e  to a 
c h l o r i t e  r i c h  p o r p h y r i t i c  d a c i t e .  T h e  v e s i c u l a r  i n f i l l i n g s  
a r e  e p i c l o t e  a r i d  q u a r t z .  T h e  p o r p h y r i t i c  d a c i t e  c o n t a i n s  
f e l d s p a r  p h e n o c r y s t s  u p  t o  15mm l o n g  i n  A m e d i u m  to f i n e  
g r a i n e d  m a t r i x  a n d  h a s  b e e n  h i g h l y  s e r i c i t i z e d  a n d  
c h l o r i t i z e d .  L o c a l  s i l i c i f i c a t i o n  o f  t h e  v o l c a n i c s  o c c u r s .  
T h e  c o u n t r y  r o c k  i s  l o c a l l y  b r e c c i a t e d  w i t h  a q u a r t z  
c e m e n t .  V o l c a n i c  b r e c c i a  f r a g r n e n t s  a l s o  o c c u r  w i t h i n  t h e  
s u l p h i d e  z o n e s .  

g e n e t i c  m o d e l  i s  p u t  f o r w a r d  f o r  t h i s  z o n e .  A n  i n i t i a l  
q u a r t z  r i c h  p u l s e  o f  f l u i d  m o v e d  t h r o u g h  t h e  a l r e a d y  
s h e a r e d  a v e n u e s  i n  t h e  v o l c a n i c s ,  p r e c i p i t a t i n g  a r o u n d  
b r e c c i a  f r a g m e n t s  a n d  p o s s i b l y  f o r m i n g  a s e a l .  A s e c o n d  
m o r e  s u l p h i d e  r i c h  f l u i d  e v o l v e d  a n d  m o v e d  t h r o u g h  t h e  
v o l c a n i c s  i n  a s s o c i a t i o n  w i t h  a f u r t h e r  s h e a r i n g  e v e n t .  
T h e  p r e c i p i t a t i o n  o f  s u l p h i d e s  w a s  p o s s i b l y  t r i g g e r e d  b y  
t h e  r e l e a s e  o f  p r e s s u r e  w h e n  t h e  q u a r t z  w a s  b r o k e n  b y  
r e n e w e d  s h e a r i n g .  T h e  c o m m o n  1 3 0 - 1 4 0  d e g r e e  a t t i t u d e  o f  
s u l p h i d e  r i c h  s h e a r s  p o s s i b l y  r e p r e s e n t s  s u b p a r a l l e l  
d i l a t o r y  f r n c t c i r e s  w h i c h  w e r e  f i l l e d  w i t h  t h e  s u l p h i d e  
b e a r i n g  f l u i d s .  T h e  p r e c i p i t a t e d  m a s s i v e  s u l p h i d e s  f o r m e d  
b l o c k s  a n d  w e d g e s  w h i c h  w e r e  s u b s e q u e n t l y  f a u l t e d .  

F r o m  t h e  l i t h o g e o c h e m i s t r y  t h e  m a s s i v e  s u l f i d e  s a m p l e , s  
w e r e  f o u n d  t o  c o n t a i n  t h e  h i g h e s t  g o l d  a n d  s i l v e r  v a l u e s  o f  
t h e  e n t i r e  p t o p e r t y  ( r a n g i n g  f r o m  8 3  to 7 2 5  p p b  A u  a n d  2 . 1  
t o  1 4 . 6  p p m  A g ) .  Snrne g o l d  e n r i c h m e n t  o f  t h e  h a n g i n g  w a l l  
a l s o  e x i s t s .  C o p p e r  v a l u e s  a r e  a s  h i g h  a s  2.3% a n d  a v e r a g e  
1 . 2 %  o v e r  t h e  e i g h t  m a s s i v e  s u l p h i d e  s e c t i o n s  s a m p l e d .  
H a n g i n g  w a l l  a n d  f o o t w a l l  c o p p e r  v a l u e s  a r e  s l i g h t l y  
e n h a n c e d .  Z i n c  v a l u e s  o f  u p  t o  2 . 4 %  a r e  a l s o  a s s o c i a t e d  
w i t h  t h e  s u l p h i d e  z o n e s .  E l e v a t e d  c a d m i u m  a n d  a n t i m o n y  
v a l u e s  c o r r e l a t e  v e r y  w e l l  w i t h  t h e  r r i a s s i v e  s u l p h i d e  
s a m p l e s  w h i l e  b a r i u m  a p p e a r s  d e p r e s s e d  i n  t h e  s u l p h i d e  
z o n e s  a n d  e n h a n c e d  i n  t h e  w a l l r o c k .  A r s e n i c  v a l u e s ,  a r e  
c o n s i s t e n t l y  a b o v e  z e r o  b u t  n e v e r  g r e a t e r  t h a n  3 7  p p m .  
T h r o u g h o u t  t h e  r e s t  o f  t h e  p r o p e r t y  z e r o  a r s e n i c  v a l u e s  a r e  
c o m m o n  . 

F r o m  t h e  a b o v e  t e x t u r a l  o b s e r v a t i o n s ,  t h e  f o l l o w i n g  

2 1  S h e a r e d  z o n e s  w t t h  a s s o c i a t e d  d i s s e m i n a t e d  p y r i t e  a n d  
o c c a s i o n a l l y  z i n c  a n d  m a s s i v e  g o e t h i t e  o c c , c i r  i n  d w i d e  
n o r t h - s o u t h  r e g i o n  c e n t e r e d  o n  t h e  p r o p e r t y  i n c l u d i n g  t h e  
ma I n s h o w  i n g  z o n e .  
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T h e  m i n e r a l i z e d  s h e a f  z o n e 5  a r e  r i c h  i n  d i s s e m i n a t e d  
p y r i t e  w h i c h ,  i n  t t i e  Z i n c  C r e e k  r e g i o n ,  h a v e  s p h a l e r i t e  
v e i n l e t s .  P r e c i o u s  m e t a l ,  c o p p e r  a n d  l e a d  v a l u e s ,  a n d  
trace e l e r n e n t s  a r G  g e n e i . a l l y  a t  l o w  l e v e l s .  A m o n g  t h e  Z i n c  
C r e e k  s a m p l e s  a i i o m a l o u s  m e r c u r y  I 1 0 7 0  p p b l ,  z i n c  ( 0 . 3 % ) ,  
a n d  m o d e r a t e  g o l d  v a l u e s  w e r e  o b t a i n e d .  

3 )  I n t e n s e l y  b l e a c h e d ,  f r a c t u r e d  a n d  s h e a r e d  p o r p h y r i t i c  
v o l c a n ~ c s  c o n t a i n  p e r v a s i v e l y  d r s s e m i n a t e d  f r n e  g r a i n e d  
p y r i t e  n i i n e r a l i i a t i o n  T h e s e  a r e  a s s o c i a t e d  w i t h  s h e a r s  
a n d  e x t e n d  u p  t o  3 0 0  m e t r e s  b e f o i e  t h e y  g r a d e  i n t o  
p o r p h y r i t i c  m a t i c  o r  i n t e r m e d i a t e  v o l c a n i c s  T h e s e  r e g i o n s  
a r e  r e c o g n i z a b l e  b y  t h e i r  c h a l k y  g r e y - b l u e  c o l o r  s t a i n e d  b y  
y e l l o w  a n d  r u s t  l i m o n i t e  a l t e r a t i o n ,  a n d  t h e i r  f r i a b l e  
n a t u r e  ( A p p e n d i x  2 1 .  G e n e r a l l y ,  p r e c i o u s  m e t a l ,  b a s e  m e t a l  
a n d  t r a c e  e l e m e n t s  a r e  d e p r e s s e d  i n  t h e s e  z o n e s  B a r i u m  
v a l i ~ e s  a r e  h i q h e r  t h a n  f o r  o t h e r  s t y l e s  o f  r n i n e r a l i z a t i o n  
O n e  s a m p l e  f r o m  a n  a r g i l l i c  z o n e  ( 3 3 )  w a s  a n o m a l o u s  i n  b a s e  
a n d  p r e c i o u s  m e t a l s  e n d  m e r c u r y  c o n t e n t  ( A p p e n d i x  1 )  

4 )  D i s s e m i n a t e d  a n d  a m y g d u l e - f i l l i n g  s u l p h i d e s  o c c u r  i n  
d o m i n a n t l y  m a f i c  v o l c a n i c s  w i t h  n o  f r a c t u r e  r e l a t i o n .  
T h e s e  r o c k s  c o n t a i i i e d  v i s i b l e  p y r i t e  a n d  c h a l c o p y r i t e  
C o p p e r  v a l u e s  s h o w e d  g r e a t  v a r i a b i l i t y  w i t h  a h i g h  v a l u e  o f  
0 . 9 %  C u .  S e v e r a l  s i l v e r  v a l c r e s  w e r e  t i t  t h e  2 . 0  p p m  r a n g e  
b u t  n o n e  w e r e  a n o m a l o u s  i n  g o l d .  G e n e r a l l y  t h e s e  r o c k s  
p r o d u c e d  p e r s i s t e n t l y  l o w  t r a c e  e l e m e n t  r e s u l t s .  O n e  
s a m p l e ,  w h i c h  w a s  a l s o  s i l i c i f i e d ,  c o n t a i n e d  a n o m a l o u s  
z i n c ,  l e a d ,  m e r c u r y  a n d  c a d m i u m  v a l u e s  ( A p p e n d i x  1 ) .  

5 1  N a r r o w  z o n e s  o f  s i l i c i f i c a t i o n  a r o u n d  f r a c t u r e s  
c o n t a i n  m i n o r  d i s s e m i n a t e d  p y r i t e .  S i l i c i f i e d  z o n e s  o c c u r  
i n  a v a r i e t y  o f  r o c k  t y p e s  a n d  w e r e  b o t h  m i n e r a l i z e d  ( w i t h  
m e d i u m  g r a i n e d  p y r i t e )  a n d  u n m i n e r a l i z e d .  S a m p l e  9 w a s  
a n o m a l o u s  i n  c o p p e r ,  s i l v e r  a n d  g o l d  b u t  t h e r e  i s  n o  
o b v i o u s  m e t a l  a s s o c i a t i o n  a m o n g  t h e  s i l i c i f i e d  s a m p l e s .  

6) M a n y  o f  t h e  m o r e  f e l s i c  d y k e s  i n  t h e  m a p  a r e a  c o n t a i n  
m o d e r a t e  f i n e  g r a i n e d  d i . s s e m i n a t e d  p y r i t e .  P y r i t i c  d y k e s  
w e r e  n o t  f o u n d  to h a v e  a b a s e  o r  p r e c i o u s  m e t a l  
a s s o c i a t i o n .  T h e  t r a c e  e l e m e n t s  s h o w e d  n o  c l e a r  t r e n d s .  

A q u a r t z  b r e c c i a  w a s  s a m p l e d  a s  w e l l  a s  a g r e y  q u a r t z  v e i n  3 c m  
w i d e .  T h e  b r e c c i a  s a m p l e  a n d  q u a r t z  v e i n  w e r e  n o t  a n o m a l o u s  f o r  a n y  
o f  t h e  b a s e  o r  p r e c i o u s  m e t a l s .  

GEOCHEMISTRY 

A t o t a l  o f  104 s o i l  s a m p l e s  ( F i g .  7 )  w e r e  c o l l e c t e d  a l o n g  t h e  m a i n  
a c c e s s  r o a d  w i t h i n  t h e  JASPER 1 c l a i m .  S a m p l e s  w e r e  c o l l e c t e d  a t  5 0  m e t r e  
i n t e r v a l s .  C a r e  w a s  t a k e n  t o  a v o i d  c o n t a m i n a t i o n  f r o m  r o a d  f i l l .  S a m p l e s  
w e r e  a n a l y z e d  f o r  2 6  e l e m e n t  1.C.P p l u s  A . A .  g o l d  a n a l y s i s  I . C . P .  
a n a l y s i s  w e r e  p e r f o r m e d  b y  M I N - E N  L a b s ,  N o r t h  V a n c o u v e r ,  u s i n g  a c i d  
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d i g e s t i o n  s a m p l e  p r e p a r a t i o n .  G o l d  W A S  a n a l y z e d  s e p a r a t e l y  u s i n g  a c i d  
d i g e s t i o n  a n d  A A  f i n i s h .  R e s u l t s  a r e  r e p o r t e d  i n  p p m  f o r  a l l  2 6  e l e m e n t s  
w i t h  g o l d  i n  p p b .  T h e  f i e l d  s e a s o n  e n d e d  b e f o r e  f u r t h e r  s a m p l i n g  c o u l d  b e  
d o n e .  A m o r e  e x t e r i s i v e  p r o g r a m  i s  p l a n n e d  i n  1 9 8 5  ( s e e  R E C O M M E N D A T I O N S ) .  

R e s u  I t s 

A n o m a l o u s  g o l d  v a l u e s  ( > I O 0  p p b )  w e r e  r e p o r t e d  f o r  f i v e  s a m p l e s  ( J 1 3 ,  
J 1 4 .  , 1 1 7 .  J l 9 ,  J 2 0 )  i n  t h e  s o u t h r r n  a r e a  o f  t h e  s a m p l i n g  p r o g r a m .  

J 1 3  R n d  J 1 4  o c c u r  i n  a n  a r e a  o f  i n t e r m e d i a t e  v o l c ~ n i c s  a d j o i n i n g  a n  
a r g i l l i c a l l y  a l t e r e d  a n d  b l e a c h e d  z o n e .  

J 1 7  i s  l o c a t e d  w i t h i n  i n t e r m e d i a t e  v o l c a n i c s  c l o s e  to t h e  c o n t a c t  
w i t h  m a f i c  v o l c a n i c s .  

J 1 9  a n d  J 2 0  a r e  s i t u a t e d  i n  a n  a r e a  o f  s i l i c i f e d  m a f i c  v o l c a n i c s  i n  
c l o s e  p r o x i m i t y  to t h e  m a i n  s h o w i n g .  ,119 a l s o  h a s  c o - i n c i d e n t  h i g h  Cu a n d  
Z n  v a l u e s .  J 2 0  h a s  h i g h  Z n  a n d  P b  v a l u e s .  

H i g h  C u  0 1 0 0 p p m )  a n d  Z i n c  I> 1 0 0 p p m . )  v a l u e s  o c c u r  p r e d o m i n ~ t e l y  
w i t h i n  t h e  n o r t h w e s t e r n  s e c t i o n  o f  t h e  s u r v e y  a r e a .  G e o l o g i c a l  m a p p i n g  
i n d i c a t e d  a n  r e g i o n  o f  m a f i c  v o l c a n i c  f l o w s  a n d  t u f f s  w i t h  e p i d o t e  a l t e r a -  
t i o n  a n d  m i n o r  o c c u r r e n c e s  o f  f e l s i c  d y k e s .  A n o m a l o u s  C u  a n d  Z n  v a l u e s  
w e r e  a l s o  n o t e d  i n  m a f i c  a n d  i n t e r m e d i a t e  v o l c a n i c s  o n  a r o a d  c u t  
i m m e d i a t e l y  s o u t h e a s t  o f  t h e  n o r t h w e s t  a r e n  d e c r i b e d  a b o v e .  T a k e n  
t o g e t h e r ,  t h e s e  t w o  z o n e s  f o r m  a n o r t h w e s t - s o u t h e a s t  t r e n d i n g  z o n e  o f  
a n o m a l o u s  v a l u e s .  T h i s  d i r e c t i o n  c o r r e s p o n d s  to t h e  o b s e r v e d  t r e n d  o f  
f r a c t u r e s  a n d  s h e a r  z o n e s .  

G .  G E O P H Y S I C S  

T h r e e  ( 3 )  k i l o m e t e r s  o f  c l o s e l y  s p a c e d  V L F - E M  1 6  s u r v e y  t i n e s  i n  t h e  
v i c i n i t y  o f  t h e  m a i n  s h o w i n g  h a v e  d i s c l o s e d  t h r e e  m i n o r  a n o m a l i e s ,  o n e  o f  
w h i c h  i s  o v e r  t h e  s h o w i n g .  A n y  f o l l o w - u p  w o r k  s h o u l d  b e  o n  a l a r g e r  g r i d  
l o c a t e d  to t h e  e a s t  a n d  w e s t  o f  t h e  s h o w i n g .  R e a d i n g s  s h o u l d  b e  t a k e n  a t  
2 5  m e t r e  i n t e r v a l s  w i t h  1 0 0  m e t r e  s p a c i n g  b e t w e e n  l i n e s .  

H .  L I THOGFO CHEM I S TRY 

A s e r i e s  o f  5 6  r o c k  s a m p l e s  w e r e  c o l l e c t e d  f r o m  a r e a s  o f  i n t e r e s t ;  
c h i e f l y  m i n e r a l i i e d  a n d  ~ l t e r e d  z o n e s  ( A P P E N D I X  1 ) .  S e v e n t e e n  o f  t h e s e  
w e r e  t a k e n  a s  R s e q u e n c e  o f  c h i p  s ~ n i p l e s  a c r o ~ s  t h e  M a i n  S h o w i n g  ( F i g .  6 ) .  
T h e  r e m a i n i n g  s a m p l e s  a r e  p l o t t e d  o n  F i g .  9 to 1 4 .  R o c k  s a m p l e s  w e r e  
a n a l y z e d  a t  M I N - E N  L a b s ,  N o r t h  V a n c o u v e r  f o r  2 6  e l e m e n t  I . C . P .  p l u s  g o l d  
a n d  m e r c u r y .  A n a l y s i s  t e c h n i q u e s  a r e  d e s c r i b e d  u n d e r  " G E O C H E M I S T R Y " .  

D u e  to t h e  l o w  n u m b e r  o f  s a m p l e s ,  i t  i s  d i f f i c u l t  to d r a w  v i a b l e  
c o n c l u ~ i o n s  o n  t h e  s p a t i a l  d i s t r i b u t i o n  a n o m a l o u s  s a m p l e s .  H o w e v e r ,  a f e w  
t r e n d s  c a n  b e  o b s e r v e d .  
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T h e  h i g h e s t  C u  v a l u e s  a r e  n o t  a l w a y s  c o - i n c i d e n t  w i t h  t h e  h i g h e s t  Z n  
v a l u e s .  S e v e r a l  Cu v a l u e s  c o i n c i d e  w i t h  h i g h  A u  v a l u e s  in t h e  n o r t h w e s t e r n  
a r e a  a n d  e l s e w h e r e .  Ci i  v a l u e s  r n  t h e  n o r t h w e s t  p o r t i o n  o f  t h e  s u r v e y  a r e a  
a r e  a l s o  c o - i n c i d e n t  w i t h  a n o m a l o u s  z i n c  a n d  l e a d  v a l u e s .  

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

H i g h  m e r c u r y  l e v e l s  a r e  n o t  n e c e s s a r i l y  r e l a t e d  t o  h i g h  g o l d  v a l u e s  
T w o  m e r c u r y  v a l u e s  > l o 0 0  p p m  o c c u r  in s a m p l e s  w i t h  m o d e r a t e  t o  low g o l d  
va I u e s .  

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

M i n e r a l i z e d  z o n e s  a r e  h i g h  in C u ,  Zn. A u  v a l u e s  w i t h  m o d e r a t e  A g  e n d  
o c c a s i o n a l  h i g h  P h  v a l u e s .  B a r i u m  is a l s o  a n o m a l o u s  in t h e s e  z o n e s .  M o r e  
s e m p l e s  a r e  n e e d e d  from h a n g i n g w a l l  a n d  footwall r o c k s  t o  d e t e r m i n e  i f  a n y  
e n r i c h m e n t  or d e p l e t i o n  o f  i n d i c a t o r  e l e m e n t s  is p r e s e n t .  

A r g i l l i c s l l y  a l t e r e d  sones h a v e  m o d e r a t e l y  h i g h  z i n c  a n d  b a r i u m  
va I u e s .  

H .  RECOMMENDATlQNS 

T h e  mflin s h o w i n g  c o p p e r  e n d  zinc: v ~ l i r e s  with t h e  a s s o c i a t e d  m o d e r a t e  
g o l d  v a l u e s  a r e  i n t e r e s t i n g  e n o u g h  t h a t  t h i s  p r o p e r t y  m e r i t s  m o r e  w o r k .  
R e s u l t s  from t h e  rest o f  t h e  p r o p e r t y  a r e  g e n e r a l l y  low b u t  i n c o n c l u s i v e .  
O n c e  t h e  l o g g i n g  of t h e  a r e a  h a s  b e e n  c o m p l e t e d ,  g r i d  l i n e s  p l a c e d  o v e r  
the e n t i r e  c l a i m  a r e a  for s o i l  s a m p l i n g  a n d  m a p p i n g  w o u l d  a l l o w  for a m o r e  
s y s t e m a t i c  s t u d y  o f  t h e  g e o l o g y  w h i c h  w o u l d  m o r e  c l e a r l y  r e p r e s e n t  t h e  
I i t h o l o g i c a l  a n d  s t r u c t u r a l  t r e n d s  of t h e  p r o p e r t y .  Soil g e o c h e m i s t r y  m a y  
d e l i n e a t e  u n e x p o s e d  e x t e n s i o n s  t o  t h e  m a i n  s h o w i n g .  A V L F  a n d / o r  HLEM 
s u r v e y  o f  t h e  g r i d  l i n e s  m a y  l o c a t e  a n y  m a s s i v e  s u l p h i d e  e x t e n s i o n s  to t h e  
m a i n  s h o w i n g .  H o w e v e r ,  t h e  s t e e p  t o p o g r a p h y  w a s  s u s p e c t e d  o f  c a u s i n g  
f a l s e  r e a d i n g s  in t h e  s m a l l  V L F  g r i d  c o m p l e t e d  t h i s  s e a s o n .  T r e n c h i n g  of 
a n y  e x t e n s i o n  t o  t h e  s h o w i n g  d e l i n e a t e d  b y  t h e  s o i l  g e o c h e m i s t r y  r e s u l t s  
w o u l d  t h e n  b e  r e c o m m e n d e d .  D r i l l i n g  d e c i s i o n s  will b e  c o n t i n g e n t  o n  t h e  
r e s u l t s  of t h i s  w o r k .  

0 
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STATEMENT OF E X P E N D I T U R E S  

ASSAYS:  

0 1 .  Snit G e o c t l e r n i s t r y :  
M I N - E N  L a b s ,  N o r t h  V a n c o u v e r  A s s a y e d  f o r  
2 6  e l e m e n t  I C . P .  a n d  g o l d .  

1 0 4  s a m p l e s  @ $ 1 4 . 8 5  

2 .  L i t h o a e v c w i  s t r Y L 
M I N - E N  L a b s ,  N o r t t i  V a n c o u v e r  A s s a y e d  f o r  
2 6  e l e m e n t  I . C . P .  a n d  g o l d  +. m e r c u r y .  

2 8  s a r n p l e s  Ca $ 1 7 . 0 0  
2 8  s a m p l e s  6' 9 2 1 . 5 0  

P E T R O G R A P H I C  REPORTL 

V a n c o u v e r  P e t r o g r a p h i c s  L t d . ,  L a n g - l e y  
T h i n / P o l i s h e d  s e c t i o n  s t u d y  o f  r o c k  s a m p l e s .  

T R A V E L / B O A R D / C A M P  E X P E N S E S :  

Camp E q u i p m e n t  R e n t a l s  A u g . 1 5  - O c t  3 1  
F o o d  a n d  s u n d r i e s  
C o n s u m i b l e  c a m p  s u p p l i e s  
T r a v e l  e x p e n s e s  o n  p r o j e c t  ( m e a l s )  
Commun i c a t  i o n s :  

1 )  M o b i l e  r a d i o  r e n t a l  
T r a v e l  e x p e n s e s  t o / f r o m  p r o t e c t  
( i n c l u d e s  n i o b / d e m o b ,  f e r r i e s )  
T r a n s p o r t a t i o n :  

1 1  F u e l  
2 )  V e h i c l e  r e n t a l s  

M a p  r e p r o d u c t i o n / d r a f t i n g  
F i e l d  S u p p l i e s :  

II 

II 

1 1  G e n e r a l  a n d  g e o l o g i c f l l  

SUBTOTAL 

S A L A R I E S  
T I T L E  WORK A C T I V I T Y  

P r o j e c t  F i e l d  p r o g r a m m e  p r e p a r a t i o n ;  
G e o l o g i s t  a c q u i r i n g  f i e l d  s u p p l i e s  a n d  b a s e  
( T E C )  m a p s ;  h i r i n g  c r e w s  

C O S T  

$ 1 5 4 4 .  4 0  

$ 4 7 6 . 0 0  
9 6 0 2 . 0 0  

$ 6 8 3 . 5 0  

COST 

8 5 5 . 0 0  
8 7 1 0 . 5 9  
t 9 2 . 5 7  
t 4 5 . 8 8  

$ 2 5 6 . 1 6  
s 1 3 1 . 5 9  

$ 2 8 5 . 1 5  
S 9 0 6 . 8 8  
t 5 6 1 . 9 6  

DAYS AT $ R A T E / D A Y  COST 
TASK 

3 1 6 2 0 0 . 0 0  6 6 0 0 . 0 0  

cs 1 8  



T I T L E  WORK A C T I V I T Y  C O S T  DAYS A T  S R A T E / D A Y  
TASK 

cj 

cj 

P r o g r a m m e  s u p e r v i s i o n  a n d  d i r e c t i o n .  5 s 2 0 0 . 0 0  31,000.00 
( T E C )  C o o r d i n a t i o n  o f  w o r k  c r e w s .  
c o n  t ' d  L o g i s t i c s  I n t e r p r e t a t i o n .  

D a t a  c o l l a t i o n  e n d  r e v i e w .  
S u p e r v  I s i o n  o f  m a p  a n d  r e p o r  t 
p r e p a r a  t i o n .  

Ge.o I o g  i 5 t P r e p a r e  m a p s ,  f i e l d  s u p p l i e s  
(KHI M o b i l i z a t i o n .  Camp s e t u p .  

G e o l o g i c a l  m a p p i n g  a n d  s a m p l i n g .  
D e t a i l e d  m a p p i n g  a n d  s a m p l i n g  
o f  m i n e r a l  s h o w i n g s .  F i e l d  
d r a f t i n g .  

4 $ 2 0 0 . 0 0  $ 8 0 0 . 0 0  

8 $ 9 0 . 0 0  s 7 2 0 . 0 0  

2 3  $ 9 0 . 0 0  ( 6 2 . 7 9 0 . 0 0  

G e o c h e m i c a l  s o i l  s ~ r n p l i n g .  S ~ m p l e  1 1  $ 9 0 . 0 0  s 9 9 0 . 0 0  
p r e p  a n d  s h i p p i n g .  F i e l d  d r a f t i n g .  

$ 2 7 0 . 0 0  E x p e d i t i n g  f o r  c a m p .  P u r c h a s i n g  3 $ 9 0 . 0 0  
a n d  t r a n s p o r t i n g  s u p p l i e s .  

D a t a  c o l l e t i o n  a n d  r e v i e w .  
I n t e r p r e t a i o n ,  m a p  a n d  r e p o r t  
p r e p a r a t i o n .  

J r . G e o l o g i s t  
( 0 . 0 . )  P r e p a r e  m a p s .  f i e l d  s u p p l i e s .  

M o b i l i z a t i o n  a n d  c a m p  s e t u p .  

7 $ 9 0 . 0 0  8 6 3 0 . 0 0  

3 $ 8 5 . 0 0  S 2 5 5 . 0 0  

$ 8 5 . 0 0  $ 1 , 3 6 0 . 0 0  G e o l o g i c a l  m a p p i n g  a n d  s a m p l i n g .  16 
F i e l d  d r a f t i n g .  

Soil g e o c h e m i c a l  s a m p l i n g .  S a m p l e  9 $ 8 5 . 0 0  S 7 6 5 . 0 0  
p r e p  a n d  s h i p p i n g .  F i e l d  d r a f t i n g .  

V L F - E M  1 6  s u r v e y .  D ~ t e  r e d u c t  i o n  4 $ 8 5 . 0 0  $ 3 4 0 . 0 0  
a n d  p l o t t i n g .  

E x p e d i t i n g  f o r  c a m p .  P u r c h a s i n g  5 $ 8 5 . 0 0  $ 4 2 5 . 0 0  
a n d  t r a n s p o r t i n g  s u p p l i e s .  

d 2 4 0 . 0 0  G e o t e c h  # 1  S o i l  g e o c h e m i c a l  s a m p l i n g .  4 8 6 0 . 0 0  
( A . M .  1 

V L F - E M  1 6  s u r v e y .  D a t a  r e d u c t  i o n  2 $ 6 0 . 0 0  L 1 2 0 . 0 0  
_ - _ _ _ _ _ - - -  a n d  p l o t  t in13 

SURTOTAL ( S a l a r i e s )  $ 1 1 , 3 0 5 . 0 0  

~ TOTAL E X P E N D I T U R E S :  5 1 7 , 8 0 8 . 5 0  
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STATEMENT OF Q U A L I F I C A T I O N S  

T h i s  i s  t o  s t a t e  t h a t  I h a v e  o b t a i n e d  a B S c  ( H o n o r s )  
1975 i n  Geology f r o m  C a r l e t o n  U n i v e r s i . t y ,  O t t a w a ,  O n t a r i o ,  
a n d  h a v e  worked as a g e o l o g i s t  f o r  F a l c o n b r i d g e  L i m i t e d  
s i n c e  1976.  

K i m  Hudson, p r o j e c t  s u p e r v i s o r ,  worked  u n d e r  my 
s u p e r v i s i o n .  She o b t a i n e d  a B S c  i n  Geology f r o m  t h e  
U n i v e r s i t y  of  B r i t i s h  Columbia, 1983.  

Yours  t r u l y ,  
FALCONBRIDGE LIMITED 

TEC:mm 
c 

T . E .  C h a n d l e r  
P r o j e c t  G e o l o g i s t  



R E F E R E N C E S  

c, 

K u n i y o s h i  S a n d  J . G .  L i o u ,  1 9 7 6 ;  C o n t a c t  
M e t a m o r p h i s m  o f  t h e  K a r m u t s e n  V o l c a n i c s .  
V a n c o u v e r  I s l a n d ,  B . C . ,  J o u r n a l  o f  P e t r o l o g y  1 7  
p p  7 3 - 9 9 .  

M u l l e r ,  J . E . ,  K.E. N o r t h c o t e ,  D .  C a r l i s l e ,  1 9 7 4 ;  
G e o l o g y  a n d  M i n e r a l  D e p o s i t s  o f  A l b e r t  - C a p e  
S c o t t  M a p  A r e a ,  V a n c o u v e r  I s l a n d ,  B . C .  GSC 
P a p e r  7 4 - 8  p p  1 9 - 2 5 .  

M u l l e r ,  J . E . ,  1 9 7 9 ;  G e o l o g y  o f  V a n c o u v e r  i s l a n d  
GSC O p e n  F i l e  4 6 3 .  

M u l l e r ,  J . E . ,  1 9 8 0 ;  T h e  P a l e o z o i c  S i c k e r  G r o u p  o f  
V a n c o u v e r  I s l a n d ,  B . C . ,  GSC P a p e r  7 9 - 3 0 .  

M u l l e r ,  J . E . ,  1 9 8 1 ;  I n s u l a r  8 n d  P a c i f i c  B e l t s ;  
F i e l d  G u i d e s  t o  G e o l o g y  a n d  M i n e r a l  D e p o s i t s ,  
C a l g a r y  8 1  GAC,  MAC, C G l l ,  1 9 8 1 ,  E d i t e d  b y  H.1 
T h o m p s o n  a n d  D . G .  C o o k ,  p p  3 1 6 - 3 3 4 .  

T i p p e r ,  H . W . ,  T . A .  R i c h a r d s ,  1 9 7 6  J u r a s s i c  
S t r a t i g r a p h y  a n d  H i s t o r y  o f  N o r t h  C e n t r a l ,  B . C .  
G S C  B u l l e t i n  2 7 0  p p  4 6 .  



A P P E N D I X  1 

R e s u l t s  o f  C h i p  S a m p l e s  



dj SkHPLE TYPE SAHPLE AU AG CU ZN PB HG BA AS SB CD 
F'F'B PPf l  PF'H PPI( PPH PF'C PF'H PPH PPH PPH 

H A I N  SHO WI N G  tiH001 7 $ 8  135 313 133 83 26 1 1.3 
tiH032 

HW 
S 
FU 
S 
StHWtFU 

S 
HW 
S 

S 
StHW 

S LOW ON t I  
HU FACING SLOPE: 

ARGILLIC ZONES 

cs 
HINERALIZED SHEARS 

ZINC CREEK 

DISSH,/AHYG, 

SILICIFIED ZONES 

DYKES - 

d! 

KHOOS 
Kt1004 
KH005 
KH006 
KH007 
KL008 
KH009 
tiH010 
KHOll 
KH312 
KH313 
K'H014 
KHG15 
KH016 
KH017 
5 
58 

21A 
21B 
21c 
12 
32 
14 
33 
1 1 1  
115 
117 
207 
211 

34 
36 
104 
114 
116 
22 1 

{ ;;; 
206 
208 
213 
235 
238 
240 
270 

9 
107 
124 

23 
ll O A  
118 
212 

101 
6 

12 1 194 
185 1,9 741 
83 9 * 7  13000 
6 .9 545 
107 lot6 21900 
725 2.7 2600 
13 1 1  128 
45 66 248 
27 e6 100 
410 2.4 1570 
34 1 264 
320 2.9 1420 
3 1 8 1  209 
480 14.6 1600 
97 812 12600 
16 e2 174 
43 16 23100 
5 186 1020 

6 1.2 104 
22 1.8 91 
19 1.7 55 
14 le4 67 
45 1.2 21 
2 1.6 26 
100 302 5720 
10 *9 
7 1 4  
12 1.3 
25 e7 
10 .8 

10 .2 
17 e 1  
6 16 
10 .? 
10 .9 
5 1  
195 2.1 
3 1.4 
10 1 

10 .5 
5 206 
12 18 
56 1.9 
10 2.6 
25 2 
2 1.4 

460 3.7 
20 89 
6 $9 

2 1  
7 .3 
12 114 
55 17 

14 e3 
3 1.1 

16 
20 
60 
147 
49 

94 
7 
51 
25 
47 
74 
120 
14 
4 

116 
73 
176 
514 
8830 
1520 
33 

2600 
24 
6 

78 
1 
66 
176 

0 
110 

176 
2340 
13700 
770 
14300 
9050 
379 
2170 
544 
8070 
1260 
3880 
632 
24600 
11400 
4100 
108 
135 

312 
345 
188 
81 
110 
53 
37000. 
67 
51 
139 
179 
26 

703 
410 
135 
68 
95 
204 
45 
108 
3150 

127 
203 
1120 
142 
119 
181 
202 

17 
81 
160 
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74 
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23 

67 
90 

128 
65 
312 
20 
68 
321 
140 
480 
104 
91 
69 
56 
32 
445 
119 
9 
24 
7 

2 
34 
29 
3 
19 390 
0 
132 23500 
27 105 
7 45 
16 110 
25 140 
4 210 

19 400 
16 220 
53 380 
7 130 
0 50 
8 140 
139 275 
26 305 
63 1070 

16 30 
14 25 
456 1400 
17 205 
9 300 
0 60 
28 310 

16 
17 255 
40 755 

20 
11 20 
0 50 
7 60 

7 25 
7 

49 33 3 
519 35 3 
64 0 1 1  
66 14 0 
126 1 36 
128 18 0 
51 21 0 
591 37 0 
845 20 0 
1 1 1  31 0 
65 17 0 
110 14 0 
121 1 0 
79 8 24 
1016 8 14 
99 5 0 
117 2 23 
167 16 0 

144 0 0 
305 10 0 
259 18 0 
413 0 0 
546 0 12 
136 0 0 
298 0 27 
132 14 13 
432 32 4 
109 0 5 
87 42 12 
11 1  0 3 

180 0 13 
104 0 12 
140 2 9 
116 0 12 
239 0 9 
152 0 4 
55 124 0 
231 0 12 
313 0 1 

75 0 1 1  
205 0 14 
113 0 13 
131 4 11  
184 0 11 
121 0 4 
57 0 0 

85 2 0 
62 0 5 
441 0 2 

87 26 2 
59 1 1  7 
67 0 5 
188 0 1 

53 0 10 
39 12 0 

102 
21 6 9  

116.2 
4.4 
83.7 
55.4 
3.6 
64.9 
3 
69.9 
9.2 
30.4 
2.8 
173.5 
64 e7 
15.8 
.1 
.5 

0 
1.8 
43 
0 
*9 
0 
156.9 
.5 
.1 
.2 
.9 
. I  

3.5 
1 
1.8 
.5 
0 
.2 
14.4 
1.1 
.5 

19 
e 6  
25.8 
.9 
.1 
0 
2 

0 
.2 
1.1 

1.4 
.4 
0 
25.8 
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J 7  . 4  32600 0 21 13 2370 . 1  10 
5 8  .C:r 41300 0 27 6 1420 1.1 11 
J 9 4011 - 1  52400 0 35 9 1350 1.2 18 

. 5  49000 it 34 10 1840 1,z  17 I 
J 11 .6 70500 0 4 s  9 2000 1.9 20 , 

J 12 , 5  63WO 0 43 11 1370 .6 13 1 
J 13 .3 75000 0 46 ? 1240 1.4 12 
J 14 40H . 4  24300 12 20 12 3200 .o 23 

- - - ~ ! ~ l - - - - - - - - _ - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - -  

17 54000 427 2710 
21 74900 417 3040 
30 85200 898 4700 
50 94800 1130 5510 

- 95- - ilijllij - - -830- - -si16 - 
14 92700 975 3000 
90 72100 488 3440 
21 122000 2750 6920 

J 17 . 4  43illIO 1 29 9 1550 .0 11 
J 18 40H .7  542M 0 37 11 1710 1.4 15 
J 19 .6 41700 2 29 15 2880 .9 20 : 

' J 22 . 5  56800 0 37 10 11.30 .6 17 20 83100 317 3980 
J 23 .? 33203 31 46 16 3650 1 . 7  23 '1 300 70800 1500 11800 
J 24 .5 51600 0 34 10 1360 1.1 20 62 85800 595 4470 

34 81400 636 2920 
140 93600 780 5380 
184 84300 1290 10600 
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5 7  210 5 57 3 636 34 0 46 1 2 154.5 
J 8  321 4 54 4 84 1 33 0 41 0 0 147.3 
J 9 40H 632 10 53 6 1160 53 0 46 0 1 93.6 

J 12 135 1 63 2 704 35 0 55 0 0 135.7 
J 13 223 5 58 6 840 39 0 65 0 0 114.1 
J 14 40H 1090 0 91 4 2120 72 0 32 0 1 71.9 104 

J 17 281 2 41 5 859 67 0 42 0 1 165.5 !! 20 
J 18 40H 489 4 46 8 684 46 0 52 0 
J 19 1210 4 50 10 808 63 0 49 0 
J 20 515 _ _ _ _ _ _ _ _  4 51 - - - 6 - - - - - - - ! 3 7 - - - _ - - - -  628 0 69 - - - - - - - -  3 
J 21 370- 1 62- 16 638 28 0 42 0 

_ _ _ -  - - - - - - - - -  
J 22 250 2 64 8 591 25 0 51 0 
J 23 1680 1 1  89 10 840 64 0 46 1 
J 24 615 4 44 7 806 33 0 50 1 

J 27 578 2 39 6 55 1 21 0 39 0 1 122.9 1 50 
942 9 47 13 993 161 1 81 1 2 160.5 589 
6490 79 28 16 1590 79 0 48 0 3 141.0 148 

172 1080 2 61 1 1  53 0 77 0 I 235.0- J 30 

J 32 344 5 76 10 512 29 0 70 0 1 195.8 18 
J 33 490 0 102 9 421 27 0 56 0 1 239.2 20 
J 34 3260 1 192 13 564 36 1 129 0 3 102.9 61 

- - - -  - - - - - - - - - - - - -  726- - - - - - - - - - - - 
0 z: 

J 31 290 3 53- - - - - 6 - - - 1070 19 0 -79 0 1 165.7 7 
. . . . . . . . . . . . . . . . . . . . . . .  

t 





544 . 5  62300 0 43 16 7330 .7 30 I 43 85800 1100 7520 

546 .7  64700 0 42 12 2750 .a 25 38 82100 615 5160 
14 5550 1.4 26 70 79280 980 6970 

549 1.5 73300 0 50 21 13700 1.7 32 472 78600 1420 4780 
350 40H .5 56900 0 38 11 2020 1.3 24 24 78300 698 5960 
J51 1.1 63500 0 41 14 la700 .8 21 32 67300 910 5690 

13 23100 .8 24 33 72100 546 4140 

545  OH 1.0 55500 0 39 15 4550 1.0 30 . 40 94600 855 a340 

J48 1.1 50000 5 36 15 *9  i2i00 - - - - z 7 - - , -  T o - -  11io- - -8840 - 1050(1 - - - - - - - _ - - -  547 - - , - - - - - _ - - - - - - - - - , - - - - 3 ~ - - - - - - -  1. 1 55900 0 

- 1 i  - - - - 8 - - - 45806 - - -553- -be30 - 21503 - - - - - - - _ _ - -  J52 - - - - - - - - - 1 - - ~ 0 1 0 ~ - - - - - - - -  40H 8 0 43 - - - - - - -  
553 2iM .3 49500 0 32 1.0 
554 .9 49600 2 34 16 5200 , 4  32 67 87400 963 8590 I 

555 1.0 53100 3 38 10 3810 1.1 23 65 68000 1930 7100 
356 40H .5  56900 0 34 10 19900 .8 18 22 46600 1240 7330 
557 27 11 4a80 .9 20 38 64200 2410 7810 - - - - - - - - - - - - - -  - - - - - - - - - - - - - -5- - _35!0(r - - - _28- - - - - - - 
J 5 i  1.2 62000 0 43 is- - -2240 1.5 27 . 44- - io406 - - ioio- - -7i90 

' 559 .9 61300 0 41 14 3410 1.0 26 64 76900 1280 7470 
d60 2.2 IO2900 0 b5 20 10700 2.1 31 73 98500 482 4530 
561 40H 1.9 54500 0 37 21 11100 . I  26 . 60 104000 505 7300 I 

564 1.3 97300 0 63 16 1290 2.9 37 105 82800 832 4870 
.9 73900 0 48 14 1720 1.9 35 : 92 89300 532 3210 O:,"," 40H .9 66400 0 43 14 1870 1.2 26 i l i d  77100 596 5380 

J69 1.0 46300 11 34 20 2080 1.3 44 394 82200 1070 5880 
J70 40H 1.2 50600 2 38 19 5900 1.3 32 199 75400 1220 9860 
371 1.7 7860G 0 53 20 2950 2.8 38 251 91000 1060 6350 
572 4011 .8 56200 0 38 17 5190 2.4 30 184 66000 1790 9930 
573 1.3 78906 0 54 - - - 23- i7205 4.8 33 551- - 68705 - - 2760- - - 7 k i  - 
574 40fl .7  61600 0 41 16 5420 1.4 26 127 69200 1120 7570 
575 1.1 70900 0 45 15 4070 1.6 36 87 67300 581 3350 
574 4011 -8 36200 13 25 17 6310 3.3 30 201 bi3i10 1770 6770 

1.3 46800 2 33 22 -6501) 13900 - - - 7.0 - - - - - 39 - - -214- - 76800 2170 10500 577 4011 
578 -2%- 1.  1 39400 38 25 1.0 3 i  137 78503 - - ~ G O -  - -9885 - 
579 1.2 69300 0 46 19 2920 1.6 32 150 85000 1050 7950 
JBO 1.5 61300 0 4 0 16 1480 1.4 21 71 85800 803 4840 
JB1 1.0 60900 0 40 15 924 1.1 40 66 83600 796 3250 
582 1.0 41600 15 29 19 7300 3.5 28 112 66600 1220 9370 

J84 2OH . b 40200 16 30 17 6820 2.1 29 115 65300 2720 13800 
585 .7  59000 3 4 1  15 1510 3.5 4 0 142 68000 1950 5090 
J86 .7 57600 0 38 18 3930 2.5 38 153 69900 1420 5980 

- - - - - - - - - - - -  - - - - - - - -  _ _ _ -  - - - - - - - - - - - - -  

. . . . . . . . . . . . . . . . . . . .  - - - - - -  - - - -  

- - - - - - - -  - - -  _ - - _ _ - - - _ - - - -  - - - 383 -4ilH- - - - - - - - - - - 
.7  54108 0 39 19- - -9a70 2.2 35 73- - 70800 - - j480- - -9030 - 

589 .7 55000 0 3 16 7130 2.1 42 i 180 67300 1810 7550 
1.2 55300 0 38 17 7680 .5 26 78 81000 911 7160 
1.3 50536 29 37 30 6090 2.9 59 696 96800 2210 9350 

0 41 19 5100 1.7 36 . i g -  - -  85800 1240- - -a540 - - - E - - - - - - - - -1,7- - _b0!9 - - - 
J93 1, 1 51800 18- 36 20 2i2i 1.5 4z  , 337 e4i05 - - is20 4960 - 
594 40N 1.6 67100 9 49 31 1760 2.3 3a (: 844 74500 1400 8680 

- - - - - - - -  - - -  - _ - - _ _ _ _ - _ _ _  
0 E 

$,L, J95 1.0 74400 0 51 20 5720 2.1 31 i 331 73200 1570 8450 
596 1.1 58800 0 38 16 3046 1.1 23 . 120 73300 549 5290 
357 .8 55200 1 3B 16 3390 1.3 25 70 6%lo0 927 6710 
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544 5240 1 106 9 1440 f i! 0 78 0 2 173.0 
0 67 0 1 215.6 545 40H 115s 1 104 13 6 9? 

546 764 1 79 11 847 24 0 62 0 1 168.0 

88 
48 I I 

18 I 

5 5 9  1430 2 92 14 910 Y 35 0 63 1 1 162.0 
560 1320 2 06 18 621 26 0 134 0 2 244.2 
561 40H 942 0 109 9 493 t 26 0 70 0 1 312.2 

P 37 
7 

17 

1670 5 53 13 1500 49 5 84 4 2 126.9 5 64 
1250 5 48 9 950 i 35 3 66 3 1 173.1 
1090 5 47 12 725 \ 47 5 63 4 2 168.8 
2610 4 51 14 812 ' 46 3 63 3 2 150.9 

Gi:: 40H 

992- - - - - 3 - - - 99- - - - - 7 - - iooo- -1 31 0 40 1 0 119.4 J 6e 
569 1770 4 48 11 10iO 76 0 52 1 1 136.4 
570 40H 1230 2 107 24 1300 ! 38 0 64 I 2 149.1 

be9 35 0 80 D 1 195.2 571 1120 2 86 15 

. . . . . . . . . . . . . . . . . . . . . . . . . .  - - - 567 -4gn- - - - - - - 

99 
60 
78 

1 182 

125 
366 
593 

I - - 

574 40H 1570 1 93 0 80 1 1 159.6 147 
1 4  1 2 125.9 I 475 575 1980 4 57 2 

576 40H 2610 2 51 0 54 0 2 10.7 931 
2 55 0 3 104.6 1180 577 -4on 

578 2oH- 2 1%- 5 42 0 89 1 
579 1590 2 57 0 79 0 1 176.3 509 

2 58 2 1 168.0 22 8 
0 56 0 1 157.4 1 134 

580 653 3 58 13 1250 
581 1130 1 53 8 820 

361 - 3360 _ _ _ _ _ _ _ _ _ _ _ _  - - - -  4 - - 1 0 1 - - - - - - - - - - - - - -  - 
2 86.2 1 - - - - - - - - - -  

584 20H 3310 1 96 19 486 c 43 1 71 2 2 127.4 216 ? 

585 3480 4 59 15 1140 $ 51 4 55 2 
586 1360 2 58 13 961 [ 42 0 65 1 2 124.0 

1 178.8 
589 2400 2 68 14 804 \ 35 1 98 1 

, , 590 199 1 159 15 609 : 30 0 70 0 
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549 150 0 2 
550 40tl 124 0 2 
551 115 0 3 

554 166 0 3 
555 275 0 7 
5 5 6  40H 374 0 2 
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JOHN G. PAY N E. Ph. D. Geoloflist 

W P.O. BOX 39 
8007 NASH STREET 
FORT LANGLEY, B.C. 
V O X  1JO 

P H O N E  ( 6 0 4 )  888-1 323 

Invoice 4827 
Report for: T.E. Chandler/K. Hudson, 

Falconbridge Limited, 
6415 - 64th Street, 
Delta, B.C., 
V4K 4E2. 

October 11, 1984 

Samples: 281, 324, 229, 259b, 262, 266, 250, 135, 316b, 327. 

Project 32001-000-100 

Summary : 

Apart from two samples (259b, 316b) the rocks are volcanic or subvolcanic 
rocks (dacites) consisting of an intergrowth of plagioclase and quartz; 
plagioclase phenocrysts occur in several. Sample 262 is a dacite tuff. Mafic 
minerals are lacking except in 281 and 327 where chlorite is present and has 
probabaly formed during low greenschist facies regional metamorphism. 

Pervasive argillic alteration has affected all of the rocks, some quite 
intensely. Phenocrysts tend to be more altered than groundmass plagioclase. 
Sericite and kaolinite, along with pyrite, have formed within the 
plagioclase. Traces of tourmaline occur in two samples. Sphalerite and 
chalcopyrite formed after or at the same time as the pyrite in some samples. 
In the mafic dacites (327, 281) the chalcopyrite and sphlerite are associated 
with epidote. Pervasive calcite alteration has been superimposed upon the 
sericite and clay alteration. 

Sample 259b consists of an intergrowth of quartz and sericite. It i s  
either a chert or a highly silicified dacite. 

Sample 316b is a basaltic tuff which has been thoroughly altered with 
calcite, chlorite and hematite. 

A. L. Littlejohn, k.Sc. 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



135: ALTERED DACITE. 

This sample is a medium grained inequigranular volcanic/subvolcanic rock 
originally consisting of an intergrowth of quartz and plagioclase. Small 
plagioclase phenocrysts are present. All the plagioclase has been altered to 
fine kaolinite and sericite (kaolinite slightly dominant). Pyrite and 
sphalerite are disseminated throughout the rock. The pyrite contains rare 
inclusions of tetrahedrite(?) which could be Ag-bearing. The sphalerite 
contains many chalcopyrite inclusions and several galena inclusions which 
also could be Ag-bearing. No other potential Ag-bearing minerals were seen. A 
fine network of fractures occurs and limonitic stain has developed in these. 
Minerals are: 

sericite + kaolinite 60% 
quartz 32 
montmorilloni t:e 3 
pyrite 3 (rare tetrahedrite inclusions) 
sphalerite 2 (minor chalcopyrite, galena inclusions) 
Fe-Ti oxide minor 
apatite trace 
molybdenite trace 

About half of the original plagiclase formed rounded grains about 0.2mm in 0 size which were intergrown with rounded quartz grains 0.1 to 0.3mm in size. 
Plagioclase phenocrysts are subhedral and up to l.0mm in size occuring 
amongst the rounded quartz and plagioclase grains. All the plagioclase has 
been altered t o  a mixture of very fine kaolinite and sericite. Kaolinite is 
dominant but there are many patches where sericite is concentrated. Flakes of 
sericite up to 0.lmm in length occur in small clusters and aggregates between 
the quartz grains. The quartz is speckled with extremely fine sericite. In 
some of the kaolinite-sericite areas there are small patches of a fine 
brownish clay which is probabaly montmorillonite. This commonly occurs in the 
altered phenocrysts. Very fine ragged Fe-Ti oxide grains are scattered within 
the sericite and kaolinite. It often occurs in small clusters and aggregates, 
some of which are tabular in shape and up to 0.2mm in size. Small prismatic 
apatite grains up to 0.2mm in length occasionally occur within the altered 
plagioclase. 

cj 

Pyrite forms cubic grains 0.05 to 0.3mm in size which are disseminated 
throughout the rock within the altered plagioclase. Small clusters are 
common. There is also a thin stringer of cubic pyrite grains cutting through 
the rock. The pyrites are often fractured and are slightly altered to 
goethite around their edges and in the fractures. Rarely within the pyrite 
there are rounded inclusions of a tetrahedrite group mineral about 0.02mm in 
size. Sphalerite forms irregularly shaped grains 0.2 to 0.5mm in size 
occuring in the altered plagioclase. It sometimes partly encloses pyrite. All 
the grains contain fine chalcopyrite inclusions less than 0.Olmm in size and 
some are quite crowded. Rounded galena inclusions up to 0.05mm in size are 
quite common. A trace of molybdenite is present within an altered plagioclase 
grain. It forms fine flakes about 0.3mm in length occuring in a cluster. 



229: PORPHYRITIC DACITE. 

This sample originally consisted of plagioclase phenocrysts set within a 
fine grained plagioclase groundmass. Quartz grains and small aggregates are 
also scattered about the groundmass. The phenocrysts have been almost 
completely altered to sericite and calcite. Extremely fine sericite is 
disseminated within the groundmass. Pyrite is disseminated throughout the 
groundmass and is associated with the sericitisation. The carbonate formed 
after the pyrite. Minerals are: 

plagioclase phenocrysts 
plagioclase groundmass 
quartz 
serici te 
pyrite 
Fe-Ti oxide 
calcite 
chlorite 
apatite 
illite ( ? I  
chalcopyrite 

28 (95% altered to calcite, lesser sericite) 
36 
17 
10 (exluding altered phenocrysts) 
5 
1 
3 (excluding altered phenocrysts) 
minor 
minor 
trace 
trace 

Plagioclase phenocrysts form euhedral laths 0.4 to 1.2mm in size. Fine 
sericite occurs in all of them and most contain ragged patches of fine 
calcite. Many phenocrysts are almost completely replaced by calcite with 
small amounts of sericite. The calcite patches appear to be superimposed upon 
the masses of sericite. In some of the smaller phenocrysts with little 
calcite, alteration is t o  illite ( 1 )  rather than sericite. 

Quartz forms rounded to subrounded grains 0.05 to 0.2mm in size which 
occur in aggregates of a few grains scattered throughout the groundmass. 
Single grains are also present, intergrown with the groundmass plagioclase, 
but most of the quartz occurs in the aggregates. The edges of the grains and 
aggregates are being replaced by fine sericite. 

The groundmass of the rock consists of an intergrowth of shapeless 
plagioclase grains of variable size up to 0.2mm. Extremely fine sericite is 
disseminated throughout the groundmass. There are also ragged patches up to 
lmm in size consisting of fine calcite. In some of these there are small 
patches of pale chlorite flakes intergrown with the calcite. This tends to 
occur where calcite is enclosing the pyrite. Also present in these 
intergrowths are rounded to tabular cloudy apatite grains up to 0.3mm in 
size. They commonly occur adjacent to the pyrite and appear to be part of the 
alteration assemblage rather than primary. Ragged grains of Fe-Ti oxide, less 
than 0.05mm in size, are disseminated throughout the groundmass. They often 
occur in small clusters and aggregates some of which have a tabular outline 
and may have been plagioclase grains. The Fe-Ti oxides are also intergrown 
with some of the calcite patches. 

(continued 



cJI 229 (cont.) 

Pyrite forms rounded grains.O.l to 0 . 4 ~  in size and more irregularly 
shaped grains up to 1.5mm in size. The larger ones are more common and often 
occur in small aggregates. They enclose small patches of the altered 
groundmass and are crowded with fine rounded silicate inclusions. Fe-Ti oxide 
inclusions are present in some. Chaclopyrite forms angular grains about 
0.05mm in size which occur in the altered groundmass around the pyrite 
grains. 



250: ALTERED DACITE. cj 

This sample originally consisted of a medium grained granular integrowth 
of plagioclase and quartz. The plagioclase has been completely altered to a 
very fine grained mixture of kaolinite and sericite. Pyrite is scattered 
throughout the rock within the clays and sometimes is intergrown with quartz. 
Minerals are : 

kaolinite + sericite 65% (kaolinite dominant) 
quartz 30 
pyrite 4 
illite ( ? I  1 
Fe-Ti oxide minor (including trace of rutile) 

Quartz forms rounded to irregularly shaped grains 0.05 to 0.2mm in size 
which are set within an extremely fine grained mixture of kaolinite and 
sericite. This forms a structureless mass between the quartz grains. There 
are a few small quartz aggregates and the clays have developed 
grains in these and may partly replace them. Kaolinite is dominant and the 
sericite tends to occur in small ragged patches within it. There are also 
places in which another clay has formed. This forms small masses of fine 
platey grains within the kaolinite and tends to occur around some of the 
pyrite. There are also a few lath-like aggregates of this material which are 
probabaly altered plagioclase phenocrysts. Fine ragged Fe-Ti oxide grains 
less than 0.02mm in size are disseminated about the mass of clay and 
sericite. Small aggregates are quite common and in some of these there are 
fine grains of rutile. 

between the 

Pyrite forms rounded to subcubic grains most of which are 0.05 to 0.5mm in 
size, averaging about 0.2mm, which are scattered throughout the rock within 
the kaolinite and sericite. There are also several grains up to l m m  in size 
and these tend to occur in clusters of a few grains. These are often 
intergrown with quartz grain up to 0.5mm in size. These quartz grains could 
be phenocrysts or perhaps patches of silicification associated with the 
pyrite mineralization. The pyrite grains are full of small rounded silicate 
inclusions and many are cloudy with extremely fine material. 



259b: SERICITIC CHERT (SILICIFIED VOLCANIC ? ? >  

0 

This sample is a fine grained massive rock consisting mainly of quartz 
with fine sericite disseminated between the grains throughout the rock. A few 
discontinuous quartz veinlets are present. Pyrite is disseminated throughout 
the rock and have sometimes weathered out leaving limonite lining small 
cavities. Small cavities are sometimes lines with quartz and sericite. I 
supect that this is a thoroughly silicified volcanic rock and the sericite 
has been derived from feldspars. There are a few small tabular patches of 
sericite which may have been feldspar grains. Minerals are: 

quartz 82% 
serici te 16 
pyrite 2 
Fe-Ti oxide trace 

Quartz forms rounded grains 0.05 to 0.lmm in size. Grain size distribution 
is uneven. Very fine sericite forms an intergranular film around the quartz 
grains. In places the sericite forms a network within which the quartz grains 
are scattered. There are a few small patches without sericite. The sericite 
sometimes coarsens to thin flakes up to 0.lmm in length which occur in 
clusters scattered about the rock. Tabular aggregates of fine sericite, up to 
l.0mm in size, are sometimes present among the quartz grains. These may be 
altered feldspar ( ? ? I .  Very fine ragged Fe-Ti oxide grains occur within the 
sericite. 

Quartz also occurs in a few veinlets up to 0.5mm wide. Contacts with the 
rest of the rock are indistinct in places. In the veinlets the quartz forms 
subidiomorphic to shapeless grains of variable size up to 0.4mm. Small vugs 
are sometimes present in the veinlets and also in the sericite-free patches. 

Pyrite forms cubic to irregularly shaped grains 0 . 3  to l.Omm in size which 
are scattered throughout the rock amongst the quartz grains. Some of the 
larger more irregularly shaped grains are intergrown with quartz. There are 
also smaller rounded pyrite grains. Acicular grains of Fe-Ti oxide up to 
0.lmm in length are sometimes present in the larger grains. Small quartz and 
sericite inclusions are sometimes present. Some pyrite occurs in the quartz 
veinlets. The pyrite is altering to limonite in places. 



cj 262: DACITE TUFF. 

This sample is a fine grained volcaniclastic rock consisting of a fine 
intergrowth of plagioclase, quartz and sericite. There are a few quartz and 
feldspar (altered) fragments scattered about the fine material. Fine calcite 
has altered the rock and occurs in thin streaky, indistinct layers. Minerals 
are: 

plagioclase 45 
quartz 14 
serici te 30 
pyrite 3 
calcite 4 
Fe-Ti oxide minor 
tourmaline trace 
fragments 4 (mainly plagioclase, minor quartz) 

The bulk of the rock consists of a mass of subrounded interlocking 
plagioclase grains less than 0.05mm in size. Fine quartz is intergrown with 
the plagioclase and tends to be concentrated in thin streaky patches. There 
is a slight variation in grain siae of the plagioclase in thin indistinct 
layers. Extremely fine sericite is disseminated between the plagioclase and 
quartz grains throughout the rock. Sericite is also concentrated in thin 
indistinct streaky patches. Fine ragged Fe-Ti oxide grains are scattered 
about the rock and sometimes occur in small clusters within the sericite 
concentrations. Rare thin prismatic tourmaline grains up to 0.lmm in length 
also occur within the sericite. In places the sericite coarsens to muscovite 
up to 0.6mm in length and tourmaline is often associated with this. 

Pyrite forms cubic grains 0.1 to 0.4mm in size which are disseminated 
throughout the rock. Smaller rounded grains occur and there is a grain about 
2mm in size. The larger grains contain small rounded silicate and Fe-Ti oxide 
inclusions and the very large grain contains a few fine pyrrhotite 
inclusions. Fine Fe-Ti oxides sometimes cluster around the pyrite. The 
pyrites are altering to goethite around the edges. 

Fragments are mostly laths of plagioclase which may be up to lmm in size. 
They tend to be concentrated in narrow layer-like patches. They have been 
mostly altered to sericite. Quartz fragments are uncommon but there is a 
cluster of irregularly shaped quartz grains about 0.4mm in size; the large 
pyrite grain has grown adjacent to this. 

Calcite alteration has occured after the pyrite and sericite was formed. 
It forms very fine grains occuring in thin streaky patches within the mass of 
plagioclase grains and replacing the patches of sericite, both in the rock 
and the altered plagioclase fragments. The pyrite grains are often surrounded 
by calcite. This has yrobabaly initiated the oxidation of pyrite to goethite 
and limonitic staining has developed within the surrounding calcite and 
sericite. 

cj 



266: ALTERED DACITE. 

This is a medium grained massive volcanic/subvolcanic rock originally 
consisting of an intergrowth of plagioclase and quartz. Pyrite is 
disseminated throughout the rock and is associated with sericitisation of the 
plagioclase. Mn-oxides have formed within the altered parts and have stained 
the rock. They are intergrown with a fine flakey clay which is probabaly 
illite. Specific identification of the !In-oxide is best done by X-ray 
diffraction or by chemical means; the material is probabaly a mixture. It is 
possible that this material contains Pb and Zn, either as a distinct mineral 
or absorbed within a Mn-oxide. Traces of sphalerite are present as well, 
accounting form some Zn. Minerals are: 

plagioclase 25% 
quartz 20 
sericite 25 
14n-oxides 15 (including minor limonite) 
clay (illite?) 10 
pyrite 4 
rutile 1 (including minor Fe-Ti oxide) 
sphalerite trace 

Plagioclase forms rounded, and sometimes tabular, grains 0.1 to 0.2mm in c> size which are intergrown with some quartz of about the same size. Much of 
the quartz however forms subrounded to grains 0.1 to 0.4mm in size which 
occur in small aggregates within the mass of plagioclase. The plagioclase has 
been altered by very fine sericite occuring disseminated within the 
plagioclase grains and completely replacing them in patches. In places there 
are lath-like concentrations of sericite which were probably phenocrysts. The 
edges of the quartz grains are being replaced by sericite. Fine ragged grains 
of Fe-Ti oxide less than 0.02mm in size are scattered within the sericite. 
Rutile forms rounded to prismatic grains up to O.lmm in size which occur in 
tabular aggregates and clusters about 0.5mm in size within the sericitic 
parts of the rock. 

Pyrite forms rounded to cubic grains 0.1 to 0.6mm in size, averaging about 
0.7mm, which occur scattered throughout the rock within the sericitic 
plagioclase. They contain small rounded silicate and Fe-Ti oxide inclusions. 
The pyrite is altering to goethite around the edges and in fractures within 
the grains. Traces of irregularly shaped sphalerite grains less than 0.lmm in 
size occur near some of the pyrites. 

There is a closely spaced network of fine fractures within which the 
Mn-oxides have formed. Ragged interconnected patches have developed within 
the sericitic parts of the rock and the sericite has been stained brown with 
limonite. Massive and fine coloform patches occur. The patches may be 1.5mm 
in size and often consist of a mixture of clay (illite?) and the tin-oxide. 
The clay has probabaly formed from the sericite. In places the clay forms 
broad flakes 0.3mm in size and may be a muscovite. Tabular patches sometimes 
occur which may have been plagioclase phenocrysts. 



281: DACITE (QUARTZ-DIORITE). 0 
This sample is a massive, medium grained, more or less equigranular, 

subvolcanic intrusive rock consisting mainly of an intergrowth of plagioclase 
laths and quartz. Pervasive calcite and sericite alteration has affected the 
plagioclase. Minor epidote alteration is associated with pyrite which is 
disseminated throughout the rock. Plinerals are: 

plagioclase 60% (altered with calcite, sericite) 
quartz 20 
chlorite a 
calcite 4 
sericite (+ clay) 2 
epidote 3 
pyrite 3 
Fe-Ti oxide trace 
chalcopyrite trace 

Plagioclase forms euhedral laths 0.5 to 1.5mm in size, averaging about 
l.0mm which are intergrown with shapeless to subrounded quartz grains about 
0.5mm in size. The laths are crowded together and the quartz tends to occur 
between the laths in small patches of a few grains which may partly surround 
the plagioclase. In places small laths are included within the quartz. 

Chlorite forms very fine flakes occuring in aggregates within the quartz 
patches or between the plagioclase laths. These are mostly less than 0.5mm in 
size but a few are up to 2mm in size. Rarely there is a suggestion in the 
tabular shape of the aggregate that these may be altered biotite. Fine ragged 
grains of Fe-Ti oxide less than 0.05mm in size occur within the chlorite. 
Tabular aggregates of these up to 0.2mm in size sometimes occur. 

Pervasive calcite-sericite alteration has affected the plagioclase grains 
and they are speckled with these minerals. Ragged patches of fine calcite 
grains often occur and rarely a small grain is completely replaced. The 
sericite tends to occur around the calcite.and where it is conqentrated in 
small patches within the plagioclase, it is mixed with a fine clay 
(illite??). Fine sericite and calcite sometimes occur in small diffuse 
patches at the edges of the quartz grains. Calcite also occurs in small 
ragged patches within the chlorite aggregates. There is a veinlet of calcite 
about O.lmm wide cutting through the rock. Carbonate alteration appears to be 
later than chlorite-pyrite-epidote mineralization; the veinlet cuts through 
chlorite patches and epidote aggregates. 

Pyrite forms cubic to rounded grains 0.05 to 0.3mm in size which are 
disseminated throughout the rock between the plagioclase and quartz grains 
and commonly occur within the chlorite aggregates. Clusters of a few grains 
are common. They contain fine shapeless silicate inclusions and rare hematite 
and pyrrhotite inclusions. Epidote is associated with pyrite, commonly 
forming fine grains which occur in small aggregates within the chlorite, 
surrounding the pyrite. In places the larger aggregates consist of a mass of 
subprismatic grains up to O.lmm in size. Rarely there are pyrite and epidote 
grains within the plagioclase. Fine shapeless to angular chalcopyrite grains 
mostly less than 0.05mm in size are somtimes intergrown with the epidote 
around the pyrite. 



316b: ALTERED (CALCITE) BASALTIC TUFF. 

This sample consists of a mass of extremely fine plagioclase laths 
intergrown with chlorite and hematite (after magnetite in places). Calcite 
veins and patches cut through it and pervasive calcite mineraliztion occurs 
throughout the plagioclase-chlorite-hematite intergrowth. Scattered 
throughout the fine grained intergrowth are small volcanic and quartz 
fragments which are being absorbed by the basaltic material. Excluding the 
veins minerals are: 

plagioclase 45% 
calcite 20 
hena t i t e 15 (minor magnetite) 
chlorite 10 
fragments 10 (mainly quartz, minor volcanics) 

Plagioclase forms a mass of thin laths about 0.05mm in length intimately 
intergrown with extremely fine chlorite and hematite occuring between the 
laths. The chlorite was probabaly formed during the calcite alteration from a 
glassy(?) material. Most of the hematite forms ragged grains less than 0.02mm 
in size which in places coalesce into small spherultic patches. Hematite a l so  
forms tabular grains 0.05 to 0.lmm in size which have altered from magnetite. 
The fine hematite may have also formed during the alteration since hematite 
is intergrown with calcite in the veins. Calcite forms ragged grains less 
than 0.Olmm in size which occur between and within the plagioclase laths 
throughout the rock. Small diffuse patches, sometimes with hematite or 
chlorite are present. 

Fragments are scattered throughout the rock and consist mainly of rounded 
quartz grains and aggregates 0.05 to 0.2mm in size. The edges are being 
replaced by the surrounding material. There are clusters of these grains 
which appear to be larger fragments which have been pervaded by the basaltic 
material. 

Volcanic fragments are consist of an aggregate of broad plagioclase laths 
about 0.4mm in size with the basaltic material penetrating between them. 
Isolated plagioclase grains are more common than the aggregates, one of which 
is 2mm in size. The plagioclase has been altered by calcite. 

Calcite veins are up to several millimeters in width and the wider ones 
contain pieces of the basaltic tuff which are highly altered with calcite and 
chlorite. Fine chlorite occurs intergrown with the calcite at the edges of 
the veins. At the vein contact and also adjacent to the enclosed material 
there are thin lensoid zones in which the calcite is intergrown with 
irregularly shaped quartz grains of variable size up to 0.2mm. Fine ragged 
hematite is intergrown with the calcite in places and is concentrated in 
narrow zones close to and parallel to the contact. 



324: ALTEKED DACITE. 

This sample originally consisted of a medium grained granular intergrowth 
of plagioclase and quartz. A few plagioclase and quartz phenocrysts were 
present. It has been highly altered with the complete replacement of the 
plagioclase by a mixture of sericite and kaolinite (in about equal 
proportions). Pyrite is scattered within the mass of sericite and kaolinite 
and is sometimes intergrown with quartz. Carbonate mineralization occured 
after the main alteration. Minerals are: 

sericite + kaolinite 53% (after plagioclase) 
quartz 35 
pyrite 3 
calcite a 
rutile (+ Fe-Ti oxide) 1 
tourmaline minor 
apatite minor 

Quartz forms subrounded grains 0.1 to 0.3mm in size which are set within a 
mass of extremely fine sericite and kaolinite. Small aggregates are common 
and the sericite/kaolinite has formed a fine intergranular film between the 
grains and may partly replace them as well. There are several aggregates 
consisting of quartz grains up to 0.6mm in size; these may have been 
phenocrysts ( ? >  or perhaps patches of silicification associated with pyrite 
which is sometimes intergrown with the quartz. The quartz in these aggregates 
is highly strained. 

Much of the sericite/kaolinite mixture forms a structureless mass of 
extremely fine grains which tends to be patchy with small sericite or 
kaolinite concentrations. In places there are lath-like concentrations of one 
or the other of these which appear to be pseudomorphs after plagioclase. 
These are about 0.2mm in size. There are also a few lath-like patches up to 
1.5mm in size which are probabaly altered plagioclase phenocrysts. Apatite 
occurs within the mass of altered plagioclase, forming rounded grains about 
O.lmn in size which have been broken up and partly replaced. Very fine ragged 
Fe-Ti oxide grains are scattered within the mass of sericite and kaolinite, 
tending to be concentrated in the sericitic patches. Rutile is associated 
with these and forms rounded grains 0.05 to 0.lmm in size occuring in 
clusters of several grains. These sometimes occur around pyrite and may be 
intergrown with it. Within some of the sericite/kaolinite patches there are 
small patches of tourmaline. This forms very fine acicular grains occuring in 
radiating spherultic aggregates up to 0.2mm in size. 

0 

Pyrite is the only sulphide in the rock and has formed during the 
alteration. It forms rounded to irregularly shaped grains 0.1 to 0.4mm in 
size which are scattered within the mass of sericite and kaolinite. Small 
clusters are common. Larger grains are intergrown with relatively coarse 
quartz. They are a l l  full of fine rounded silicate inclusions and some are 
quite crowded with extremely fine dusty material (sericite? clay?). Some of 
the pyrite in altering to limonite. 

(continued) 



324 (cont.) 

Carbonate has formed after the main alteration. It forms extremely fine 
grains occuring in small patches scattered within the mass of sericite and 
clays. It often forms a partial rim around the pyrite and in the 
pyrite-quartz intergrowths it fills in thin fractures in the pyrite or spaces 
between pyrite or quartz grains. 
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327: PORPHYRITIC DACITE. 

This sample is a medium to fine grained porphyritic subvolcanic (or 
volcanic) rock consisting mainly of plagioclase phenocryts in a 
plagioclase-quartz groundmass. Pervasive alteration has resulted in 
development of chlorite and epidote in the groundmass and sericite-clay 
(illite?) in the phenocrysts. Some chlorite has formed from biotite 
phenocrysts. Sulphides (pyrite, sphalerite, chalcopyrite) are associated with 
epidote. Minerals are: 

plagioclase phenocrysts 
plagioclase groundmass 
chlorite 
quartz 
epidote 
limoni te 
Fe-Ti oxide 
sphalerite 
pyrite 
chalc o py r i t e 

35% (98% altered to sericite-clay) 
30 
15 
10 
10 
minor (after magnetite) 
minor 
minor 
minor 
trace 

Plagioclase phenocrysts form euhedral laths 0.5 to 1.5mm in size, 
averaging about l.0mm. They are almost completely altered to a mass of fine 
sericite mixed with a clay which could be illite ( ? I ;  sericite is dominant. 
The phenocrysts are crowded within a groundmass consisting of a mass of fine 
plagioclase laths up to 0.lmm in length which are intimately intergrown with 
very fine chlorite. The chlorite tends to be concentrated in indistinct 
patches up to 0.5mm in size. Incipient sericite alteration occurs throughout 
the groundmass and there are also ragged Fe-Ti oxide grains less than 0.05mm 
in size disseminated throughout the groundmass and the phenocrysts. 

Quartz forms rounded to subrounded grains 0.05 to 0.3mm in size which are 
scattered throughout the groundmass. They .sometimes occur in small clusters 
and aggregates and these are often intergrown with chlorite. About 15% of the 
chlorite forms broad plates up to 1.5mm in size which are probably altered 
biotite; quartz is usually associated with these. Associated with the 
chlorite plates are subcubic masses of fine limonite, about 0.4mm inm size, 
which appear to be altered magnetite which was partly intergrown with the 
biotite. A few of these altered magnetites are scattered within the 
plagioclase groundmass. 

Epidote forms very fine grains occuring in diffuse patches 0.1 to 0.5mm in 
size replacing the plagioclase-chlorite groundmass. The patches tend to occur 
adjacent to plagioclase phenocrysts. 
about 0.4mm wide cutting through the 
sulphides which occur in the veinlet 
the rock. The dominant sulphides are 
formed first, often being surrounded 

There is also a somewhat sinuous veinlet 
rock. The epidote is associated with 
and the patches, and also elsewhere in 
sphalerite and pyrite. The pyrite has 
by the sphalerite. 

(continued) Luv' 



327 (cont.) 

I4ost of the pyrite forms subcubic grains less than 0.05mm in size 
scattered throughout the rock. There are shapeless aggregates up to 0.5mm in 
size occuring in altered plagioclase phenocrysts and in the epidote veinlet. 
In the veinlet the pyrite is surrounded by sphalerite. Much of the sphalerite 
forms irregularly shaped grains up to 0.5mm in size occuring in the epidote 
patches. The sphalerite is usually intergrown with small amounts of 
chalcopyrite. Chalcopyrite also forms shapeless to angular grains up to 0.2mm 
in size scattered throughout the groundmass. These sometimes have a thin 
partial rim of sphalerite. 
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