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GEOLOGY AND GEOCHEMISTRY 

OF A P O R T I O N  OF THE 

NIFTY 2 AND NIFTY 5 CLAIMS 

SKEENA M I N I N G  D I V I S I O N  

INTRODUCTION 

The N i f t y  claims are l o c a t e d  about  1 5  m i l e s  n o r t h - n o r t h e a s t  of 

Hagensborg, B r i t i s h  Columbia on t h e  e a s t  s i d e  of t h e  Noosgulch River  

( F i g u r e  A). A l o g g i n g  road  e x t e n d s  up t h e  Noosgulch R i v e r  from t h e  

Bella Coo1.a highway t o  t h e  s o u t h e r n  boundary of t h e  Keen C l a i m s .  

N i f t y  2 and N i f t y  5 C l a i m s  are about  4 m i l e s  n o r t h  of t h e  end of t h i s  

l o g g i n g  road  and are a c c e s s i b l e  by h e l i c o p t e r  from Hagensborg ( F i g u r e s  

A and B). 

The p r o p e r t y  was d i s c o v e r e d  i n  1931. A 25 f o o t  a d i t  was d r i v e n  

undernea th  t h e  m i n e r a l i z e d  zone, however, t h e r e  i s  l i t t l e  documentat ion 

of t h e  work performed a t  t h a t  time. 

some t r e n c h i n g ,  b u t  all-owed t h e  p r o p e r t y  t o  l a p s e .  The p r o p e r t y  was 

s t a k e d  by United Minera l  Services i n  t h e  summer o f  1977 and w a s  sub- 

s e q u e n t l y  o p t i o n e d  t o  Pan Ocean O i l  L t d .  of Calgary ,  A l b e r t a  i n  August,  

1977. 

I n  t h e  e a r l y  1 9 6 0 ' s ,  Cominco d i d  

A t  t h e  r e q u e s t  o f  M. D. McInnis o f  Pan Ocean O i l  L t d . ,  J .  R. Woodcock 

and T. Booth a s s i s t e d  by L .  Walker and P. Stanneck s p e n t  n i n e  (9)  d a y s  

examining t h e  p r o p e r t y .  A g e o l o g i c a l  survey ,  c o v e r i n g  a n  area aboUt 300 

meters s q u a r e  i n  t h e  v i c i n i t y  of t h e  main showings,  w a s  c a r r i e d  o u t  a t  a 

scale of  1:500. Seventy- three  (73) s o i l  samples were t a k e n  and ana lyzed  

f o r  Pb and Z n ;  and n i n e t e e n  (19) rock  c h i p s  were t a k e n  and ana lyzed  f o r  

Cu, Pb, Zn, Ba and Ag. A t o t a l  o f  1 ,825  meters of g r i d  were c u t  as a 

c o n t r o l  f o r  the s o i l  sampling.  
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Woodcock submi t ted  a r e p o r t  t o  Pan Ocean O i l  L t d .  suinmarizing 

t h e  f i e l d  work r e s u l t s .  Woodcock's r e p o r t  forms t h e  b a s i s  f o r  t h i s  

r e p o r t  and i s  o f t e n  quoted.  

GEOLOGY 

The geology o f  t h e  p r o p e r t y  w a s  d e s c r i b e d  by Woodcock as f o l l o w s  

( F i g u r e  1):- 

"Rock U n i t s  

Four main rock  u n i t s  comprise  t h e  mapped v o l c a n i c  s t r a t a .  

These i n c l u d e :  (1) a b a s e  o f  i n t e r b e d d e d  a c i d  and i n t e r m e d i a t e  

v o l c a n i c s ;  ( 2 )  t h e  a c i d  v o l c a n i c  p i l e ;  ( 3 )  p o r p h y r i t i c  a n d e s i t e  

which formed n o r t h - e a s t  of t h e  a c i d  v o l c a n i c  p i l e  and i n t e r f i n g e r e d  

w i t h  t h e  a c i d  v o l c a n i c s ;  and ( 4 )  t h e  capping  a n d e s i t i c  v o l c a n i c s  

which rest on a d i s c o n f o r m i t y  above t h e  u n d e r l y i n g  two rock  u n i t s .  

"The Volcanic. Base: The b a s e  on which t h e  a c i d  v o l c a n i c  p i l e  w a s  

d e p o s i t e d  i s  a sequence of i n t e r b e d d e d  a c i d  and i n t e r m e d i a t e  

v o l c a n i c  r o c k s .  These can b e  mapped i n  t h e  f o r e s t e d  area downslope 

from t h e  Main Gossan. They can b e  t r a c e d  from t h e  g u l 1 . e ~  which 

exposes  t h e  C e n t r a l  Gossan, s o u t h e a s t e r l y  t o  where t h e y  are i n t e r -  

s e c t e d  by t h e  c r o s s c u t t i n g  a n d e s i t e  d i k e  and r e l a t e d  v o l c a n i c s  o r  

t o  where t h e y  a r e  obscured  by v e r y  c o a r s e  r u b b l e  coming from t h e s e  

a n d e s i t e s .  

I 1  The l o w e s t  h o r i z o n  mapped i s  a d a r k  g r e e n  co loured  v o l c a n i c  

rock of  i n t e n n e d i a t e  composi t ion,  p robably  a n d e s i t e .  Much of i t  

could b e  f low rock  as t h e  e v i d e n c e  o f  f ragments  i s  minimal.  T h i s  

has o n l y  been  mapped i n  t h e  east p a r t  of t h e  a r e a  of i n v e s t i g a t i o n .  

It could  probably  b e  t r a c e d  i u r t h e r  t o  t h e  s o u t h e a s t  w i t h  more 

mapping. 

"Overlying t h e  aiidesite h o r i z o n  i s  a f i n e  g r a i n e d  a c i d  vol -  

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

c h e r t y  appcLirnnce.  T h i s  i s  similar t o  t h e  lower s t r a t a  w i t h i n  t h e  

a c i d  v o l c a n i c  p i l e ;  however, t h e  rock  t y p e  does  t e n d  t o  g c t  a 
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d a r k e r  c o l o u r  w i t h  a g r e e n i s h  t i n t  towards t h e  n o r t h w e s t .  I t  does 

c o n t a i n  l i t h i c  f ragments  up t o  two c e n t i m e t e r s  a c r o s s .  The m a t r i x  

is  p o s s i b l y  a t u f f a c e o u s  rock .  

"Overlying t h e  a c i d  v o l c a n i c  h o r i z o n  and p r o b a b l y  i n t e r l a y e r e d  

w i t h  i t  i s  a r e l a t i v e l y  c o a r s e  f r a g m e n t a l  ( f ragments  i n  t h e  l a r g e r  

s i z e  of t h e  t u f f  c l a s s i f i c a t i o n )  c h a r a c t e r i z e d  by a green  c o l o u r .  I n  

p l a c e s  f ragments  of  w h i t e  c h e r t  are  i n c l u d e d  and i n  p l a c e s  t h e  f r a g -  

ments a r e  e p i d o t i z e d .  However, most of t h e  g r e e n  c o l o u r  i s  p r o b a b l y  

due t o  c h l o r i t e .  The c h l o r i t e  o r  grey  c o l o u r  becomes more i n t e n s 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 d a r k  g r e y  f i n e - g r a i n e d  v o l c a n i c  r o c k  o c c u r s  i n  s e v e r a l  

p l a c e s  w i t h i n  t h i s  lower sequence and a l s o  as a few t h i n  l a y e r s  

w i t h i n  t h e  a c i d  v o l c a n i c  p i l e .  T h i s  i s  probably  a n  a n d e s i t e .  I n  

p l a c e s  i t  h a s  been mapped as a s e p a r a t e  u n i t  o r  rock  type .  

The Acid Volcanic  P i l e :  On t h e  map ( F i g u r e  1) t h e  a c i d  v o l c a n i c s  

have been d i v i d e d  i n t o  f i v e  u n i t s .  Some of t h e s e  are l e g i t i m a t e  

d i v i s i o n s  where t h e  r e l a t i o n s h i p s  between t h e  u n i t s  can b e  de te rmined  

i n  t h e  f i e l d ;  i n  o t h e r  c a s e s  such s u b d i v i s i o n s  i n c l u d e  areas o f  a c i d  

v o l c a n i c  rock  whose r e l a t i o n s h i p  t o  t h e  a d j a c e n t  u n i t s  i s  s t i l l  unknown. 

I f  

The w h i t e  t o  l i g h t  g r e y  a c i d  v o l c a n i c  rock  forming most of  

t h e  Main Gossan and f i n g e r i n g  southeas tward  i n t o  t h e  a n d e s i t i c  

v o l c a n i c s  h a s  a v e r y  € ine-gra ined  matrix which i s  probably  

t u f f a c e o u s .  It  c o n t a i n s  abundant d i s s e m i n a t e d  p y r i t e  and some 

o b v i o u s  l i t h i c  f ragments .  I n  p l a c e s ,  t h e  abundance of p y r t i e  

makes i t  a g r e y  c o l o u r  and i n  o t h e r  p l a c e s  i t  h a s  a g r e e n i s h  

t i n t .  However, th roughout  most of t h e  u n i t s  i t  i s  l i g h t  grey  

t o  w h i t e  and i t  g e n e r a l l y  w e a t h e r s  a w h i t e  c o l o u r .  

I 1  1. 

1 1  2.  A t  t h e  t o p  of t h e  w h i t e  t u f f a c e o u s  u n i t  i s  a p y r i t e  l a p i l l i -  

s t o n e  i n  which abundant p y r i t e  (some is  as f ragments )  i s  mixed 

w i t h  w h i t e  v o l c a n i c  f ragments  and l a p i l l i .  Much of t h i s  h i g h l y  

p y r i t i f e r o u s  rock  h a s  been s e p a r a t e d  o u t  a s  a u n i t  on F i g u r e  1, 

i n  o t h e r  p l a c e s ,  arms of  l o c a l  d i s s e m i n a t e d  p y r i t e  are i n d i -  

c a t e d  w i t h  o r a n g e  hnchures .  Under t h e  hand l e n s ,  much of t h e  

r o c k  a p p e a r s  t o  b e  mainly p y r i t e ;  however, i t s  low s p e c i f i c  

g r a v i t y  and i t s  l a c k  of  c o n d u c t i v i t y  i n d i c a t e s  8 v e r y  porous  r o c k .  

1 
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3 .  "The bedded a c i d  v o l c a n i c s  of Northwest Gossan, where examined, 

i n c l u d e s  two t y p e s  01 s t r a t a .  I n  one t y p e ,  t h i n l y  bedded whi te -  

w e a t h e r i n g  f i n e - g r a i n e d  rock  i s  i n t e r b e d d e d  w i t h  g r e e n i s h  g r e y  

b e d s  g e n e r a l l y  less t h a n  t e n  c e n t i m e t e r s  t h i c k .  These t h i n l y  

bedded zones are i n t e r b e d d e d  w i t h  more mass ive  b e d s  of f i n e -  

g r a i n e d  g r e y i s h  g r e e n  rock .  The t h i n l y  bedded p a r t s  of t h i s  

u n i t  are  v e r y  p y r i t i c .  T h i s  area of l i g h t  c o l o u r e d  ac id  v o l -  

c a n i c s  i s  s e p a r a t e d  from t h e  a c i d  v o l c a n i c s  o f  C e n t r a l  Gossan 

by a d i k e  system. 

S m a l l e r  areas of t h i n l y  bedded a c i d  v o l c a n i c s  on t h e  lower 

s l o p e  of C e n t r a l  Gossan have a l s o  been i n c l u d e d  w i t h i n  t h i s  

u n i t .  However, t h i s  second area of  t h i n l y  bedded v o l c a n i c s  

i s  bounded by minor f a u l t s  and i t s  c o r r e l a t i o n  w i t h  a c i d  vol- 

c a n i c s  of  o t h e r  areas i s  u n c e r t a i n .  

I I  

1 1  4 .  The upper  p a r t s  of C e n t r a l  Gossan c o n t a i n  h i g h l y  p y r i t i c  

f r a g m e n t a l  r o c k i n d i r e c t  c o n t a c t  w i t h  t h e  o v e r l y i n g  a n d e s i t i c  

v o l c a n i c  caprock.  T h i s  changes downward i n t o  less p y r i t i c  a c i d  

v o l c a n i c s .  The change downward i s  somewhat i r r e g u l a r ,  p a r t l y  

due t o  minor f a u l t s  which c u t  t h i s  gossan  area. 

Lying a l o n g  t h e  s o u t h  s i d e  of C e n t r a l  Gossan, i s  a n  a r e a  o f  

a c i d  v o l c a n i c s  which are v e r y  f i n e - g r a i n e d ,  w e a t h e r  w h i t e ,  are  

g e n e r a l l y  g r e y  t o  g r e e n i s h  g r e y  on t h e  f r e s h  s u r f a c e ,  and have 

r e l a t i v e l y  low p y r i t e  c o n t e n t .  These r o c k s  have been mapped as 

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

v o l c a n i c  u n i t s  i s  mknown, because  they  g e n e r a l l y  have a d a r k e r  

f r e s h  s u r f a c e  and because they  have a low p y r i t e  c o n t e n t .  

I1 

A f a u l t  bounds t h i s  u n i t  on t h e  n o r t h w e s t .  A f a u l t  may s e p a r a t e  

t h i s  q u e s t i o n a b l e  u n i t  from t h e  a c i d  v o l c a n i c s  of Main Gossan; 

however, i f  s u c h  f a u l t  does e x i s t ,  i t  cannot  b e  mapped beca :se  

o f  l a c k  of  exposure .  

1 1  
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"The Andes i te  I_ Dike ant1 Flows: Andesi te ,which c o n t a i n s  w h i t e  f e l d s p a r  

p h e n o c r y s t s , o c c u r s  as a d i k e  c u t t i n g  t h e  a c i d  v o l c a n i c s  below t h e  

t r a i l .  T h i s  d i k e  expands upward and changes t o  f low rock which f i l l s  

a b a s i n  o r  a r e l a t i v e l y  low l y i n g  area on t h e  east  s i d e  o f  t h e  a c i d  

v o l c a n i c  p i l e .  The rock  t y p e  on t h e  n o r t h w e s t  p a r t  of t h i s  l a r g e  mass 

of v o l c a n i c  rock  i s  s imi la r  t o  t h a t  found lower  down i n  t h e  d i k e .  

However, toward t h e  s o u t h e a s t ,  (away from t h e  d i k e )  t h e  v o l c a n i c  r o c k  

becomes e p i d o t i z e d .  

A s m a l l  l a y e r  of  p y r i t i t e  ac id  v o l c a n i c s  a p p e a r s  t o  b e  com- I t  

p l e t e l y  i n t e r l a y e r e d  w i t h  t h i s  a n d e s i t i c  v o l c a n i c  h o r i z o n .  However, 

whether  t h i s  a r e a  of  a c i d  v o l c a n i c s  i s  a c t u a l l y  an  i n t e r l a y e r  w i t h i n  

t h e  a n d e s i t i c  u n i t  d i c a t i n g  c o n t i n u i n g  a c i d  volcanism o r  whether  i t s  

a p p a r e n t  i n t e r l a y e r i n g  i s  due t o  geometry is n o t  known. 

1 1  The Caprock: 

d i s c o n f o r m i t y .  F a u l t s  which c u t  th rough t h e  a c i d  v o l c a n i c s  of  C e n t r a l  

Gossan do n o t  a p p e a r  t o  d i s p l a c e  t h e  a n d e s i t i c  v o l c a n i c s  of t h e  cap- 

r o c k .  These f a u l t s  may b e  v e r y  minor i n  d i s p l a c e m e n t ;  however, some 

o f  them have up t o  t e n  c e n t i m e t e r s  of gouge and some of them can  b e  

t r a c e d  f o r  t e n s  of  meters through t h e  u n d e r l y i n g  a c i d  v o l c a n i c s .  

The capping  a n d e s i t i c  v o l c a n i c s  may b e  u n d e r l a i n  by a 

1 1  Thus i s  a p p e a r s  t h a t  t h e r e  h a s  been e r o s i o n  p r i o r  t o  d e p o s i t i o n  

of t h e  caprock .  Such e r o s i o n  had t o  b e  subaqueous.  The caprock vol -  

c a n i c s  rest d i r e c t l y  on p y r i t e  l a p i l l i s t o n e  ( e . g .  a t  C e n t r a l  Gossan) 

and t h e  p y r i t e  l a p i l l i s t o n e  under t h e  d i s c o n f o r m i t y  i s  n o t  o x i d i z e d  

e x c e p t  f o r  t h e  s m a l l  amount of o x i d a t i o n  induced  by t h e  p r e s e n t  a e r i a l  

exposure  . 
t l  The lower 0.5 meters of  t h e  caprock o v e r l y i n g  t h e  p y r i t e  l a p -  

i l l i s t o n e  of  C e n t r a l  Gossan i s  b leached .  T h i s  probably  i n d i c a t e s  

i n c o r p o r a t i o n  of  some p y r i t e  and format ion  of some a c i d  d u r i n g  

d e p o s i t  i o n .  
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"Miscel laneous A n d e s i t i c  Dikes -- : S e v e r a l  d i k e s  of an a n d c s i t i c  com- 

p o s i t i o n  ( f i e l d  i d e n t i f i c a t i o n )  c u t  t h e  a c i d  v o l c a n i c s ;  some of  

t h e s e  a c t e d  as  f e e d e r s  f o r  o v e r l y i n g  a n d e s i t i c  v o l c a n i c s .  Most 

s t r i k i n g  of t h e s e  i s  t h e  p o r p h y r i t i c  a n d e s i t e  d i k e  which expands 

d r a s t i c a l l y  upward b e f o r e  i t  merges t h e  l a r g e  a r e a  of s imilar  r o c k  

t y p e  which h a s  been i n t e r p r e t e d  a s  a b a s i n  of a n d e s i t i c  l a v a s  ( s e e  

p r e v i o u s  s e c t i o n ) .  

"Dark g r e e n  a n d e s i t i c  d i k e s  o c c u r  throughout  t h e  area,  g e n e r a l l y  

less  t h a n  one meter t h i c k .  These a re  c h a r a c t e r i z e d  by l a c k  of  p y r i t e  

and by p r e s e n c e  o f  t e n s i o n  ( o r  s h r i n k a g e )  gashes .  C e n t r a l  Dike i s  

of s i m i l a r  rock  t y p e ;  however, i t  i s  much t h i c k e r  t h a n  normal.  I t  

c u t s  th rough t h e  nor thwes t  p a r t  o f  Main Gossan. Galena m i n e r a l i z a t i o n  

h a s  been mapped on b o t h  s i d e s  of t h i s  d i k e .  

11 A d a r k  c o l o u r e d ,  p o s s i b l y  a n d e s i t i c ,  porphyry d i k e  forms t h e  

prominent  c l i f f s  of  t h e  Northwest Dike System. 

w i t h  an  e n l a r g e d  a r e a  o f  s imi la r  v o l c a n i c  rock a t  i t s  lower  end. 

Although t h i s  mass o f  rock a t  t h e  lower end o f  t h e  d i k e  h a s  b e e n  

i n c l u d e d  w i t h i n  t h e  same rock  u n i t ,  more d e t a i l e d  mapping a i d e d  by 

t h i n  s e c t i o n  work might  s e p a r a t e  i t  from t h e  d i k e  rock  a s  v o l c a n i c  

rock."  

T h i s  d i k e  r o c k  merges 

Gossan Areas  

The gossan  areas w e r e  d i f f e r e n t i a t e d  and named f o r  ease of  

r e f e r e n c e  by Woodcock ( F i g u r e s  1 and 2 ) .  

C e n t r a l  Gossan, Northwest Gossan and T r a i l  Gossan. The gossan  zones 

These names are Main Gossan, 

are  a s s o c i a t e d  w i t h  h i g h  p y r i t e  c o n t e n t ,  b u t  a re  n o t  c o i n c i d e n t  w i t h  

h i g h  l e a d ,  z i n c  o r  s i l ve r  v a l u e s .  Gossan zones o c c u r  s t r a t i g r a p h i c a l l y  

below t h e  main showings (blain Gossan, Tra i l  Gossan) and on  a b o u t  t h e  

same h o r i z o n  as t h e  showings ( C e n t r a l  Gossan, Northwest  Gossan) , b u t  

n e v e r  s t r a t i g r a p h i c a l l y  above t h e  showings.  The gossan zones a r e  

a s s o c i a t e d  w i t h  p y r i t i c  a c i d  v o l c a n i c s .  
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Woodcock d e s c r i b e d  t h e  gossan  zones as fo l lows: -  

"Main Gossan i s  c o i n c i d e n t  w i t h  t h e  upper  p a r t  o f  t h e  w h i t e  f i n e -  

g r a i n e d  a c i d  v o l c a n i c  p i l e .  

l a p i l l i s t o n e .  P y r i t e  f ragments  a r e  mixed w i t h  l i t h i c  f r a g m e n t s  o r  

w i t h  b a r i t e  f ragments  o r  w i t h  j a s p e r  f ragments .  I n  p l a c e s  t h e  

w h i t e  rock i s  g r e y  w i t h  abundance of  f i n e - g r a i n e d  p y r i t e  e v e n l y  

d i s t r i b u t e d  throughout  . 

Much of  t h i s  might  b e  a p y r i t e - r i c h  

" C e n t r a l  Gossan has  ex t remely  h i g h  p y r i t e  c o n t e n t  a t  t h e  t o p .  

Obvious p y r i t e  f ragments  are embedded i n  a p y r i t e - l i t h i c  m a t r i x .  

High p y r i t e  c o n t e n t  changes s h a r p l y  downward t o  lesser amounts o f  

p y r i t e  w i t h i n  t h e  a c i d  v o l c a n i c  p i l e .  

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

I n  p l a c e ,  t h e r e  may b e  

"The r e l a t i v e l y  t h i n l y  bedded v o l c a n i c s  of Northwest  Gossan c o n t a i n  

c o n s i d e r a b l e  p y r i t e .  A l l  r o c k  t y p e s ,  i n c l u d i n g  t h e  more massive 

g r e y i s h  g r e e n  beds ,  weather  a v e r y  y e l l o w  c o l o u r .  The y e l l o w  l i m o n i t e  

i s  e s p e c i a l l y  n o t i c e a b l e  i n  t h e  i n a c c e s s i b l e  v e r t i c a l  c l i f f s  t h a t  

e x t e n d  up t o  t h e  a n d e s i t e  caprock." 

Assay r e s u l t s  from c h i p  samples a c r o s s  t h e  Northwest  Gossan 

(W77-328), Main Gossan (W77-369&370), C e n t r a l  Gossan (W77-315) and 

T r a i l  Gossan (W77-367 & 368) y i e l d e d  v e r y  low r e s u l t s  i n  Pb, Zn and 

Ag ( s e e  F i g u r e  2 ) .  

M i n e r a l i z a t i o n  

The. b e s t  a s s a y  r e s u l t s  were o b t a i n e d  i n  c h i p  samples a l o n g  

t r e n c h e s  A and R which tes ted t h e  mass ive  b a r i t e  zone and t h e  mass ive  

s u l p h i d e  z m e  r e s p e c t i v e l y .  

Chip samplcs  1477-357 t o  359 i n  t r e n c h  "A" assayed  0.72% Pb, 

2.37% Z n ,  and 5.69 o z / t o n  Ag, o v e r  a n  a p p a r e n t  wi.df.11 of  1 1 . 2  meters 

( t r u e  wid th  of about  7 m e t e r s ) .  T h i s  zone i s  open € o r  a b o u t  3.5 

meters t o  the n o r t h  and has a p o t e n t i a l  wid th  of more t h a n  10  meters. 
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A g r a b  sample from t h e  n o r t h  end of t h e  t r e n c h ,  about  20 meters east  

of zone A ( a t  S t a t i o n  18), y i e l d e d  0.07% Pb, 0.21% Zn and 3.66 o z / t o n  

Ag 

Zone "B" was sampled by c h i p  samples  W77-361 t o  365 and y i e l d e d  

2 .32% Pb, 6.40% Zn and 2.50 o z / t o n  Ag o v e r  a n  a p p a r e n t  w i d t h  of 9 

meters ( t r u e  w i d t h  of  a b o u t  7 m e t e r s ) .  T h i s  zone i s  c u t  o f f  on t h e  

n o r t h w e s t  by t h e  C e n t r a l  A n d e s i t e  Dike,  however, i t  c o n t i n u e s  on t h e  

n o r t h  s i d e  of t h e  d i k e  f o r  a b o u t  5 meters, a t  which p o i n t  i t  i s  covered  

by t a l u s .  

Woodcock made t h e  f o l l o w i n g  o b s e r v a t i o n s  a b o u t  t h e  m i n e r a l i z e d  

zones : - 

Barite m i n e r a l i z a t i o n  o v e r l i e s  o r  i s  a s s o c i a t e d  w i t h  t h e  g a l e n a  ' I  

on b o t h  s i d e s  of C e n t r a l  Dike and minor amounts are  a l s o  found i n  t h e  

t r e n c h  n e a r  S t a t i o n  1 4 .  Abundant p y r i t e ,  some of which a p p e a r s  t o  b e  a 

b a r i t e - p y r i t e  f ragmenta1 ,occurs  i n  t h e  " b a r i t e  t r e n c h " ,  between S t a t i o n s  

1 6  and 1 7 .  The most i n t e n s e  b a r i t e  m i n e r a l i z a t i o n  o c c u r s  i n  t h e  t r e n c h  

a t  S t a t i o n  1 7  and i n  a p i l e  of rock  removed from t h e  t r e n c h  a t  S t a t i o n  18. 

"Jasper  o c c u r s  i n  minor amounts above t h e  b a r i t e  m i n e r a l i z a t i o n  

s o u t h  o f  Cent ra l  Dike and as a m i x t u r e  w i t h  p y r i t e  i n  exposures  a t  t h e  

head of a t r e n c h  southwes t  of S t a t i o n  14." 

I n  summary, t h e  v a r i o u s  m i n e r a l i z a t i o n  t y p e s  (mass ive  s u l p h i d e s ,  

massive b a r i t e  and d i s s e m i n a t e d  p y r i t e )  o c c u r  i n  a c i d  v o l c a n i c  r o c k s  

which are s t r a t r i g r a p h i c a l l y  between two a n d e s i t e  u n i t s .  The m i n e r a l -  

i z e d  r o c k s  are exposed a l o n g  t h e  s t r i k e  f o r  about  200 meters ( F i g u r e  l), 
however, t h e  galena-sphaler i te-s i lver  r i c h  zone i s  o n l y  exposed f o r  a 

s t r i k e  l e n g t h  of  a b o u t  80 meters, and l i e s  s t r a t i g r a p h i c a l l y  above t h e  

d i s s e m i n a t e d  p y r i t e  zone. 
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S t r u c  t u r c  

The g e o l o g i c a l  s t r u c t u r e  w a s  d e s c r i b e d  by Woodcock as fo l lows: -  

"The bedding a t t i t u d e s  taken  i n  t h e  a c i d  v o l c a n i c  p i l e  of  t h e  

Main Gossan, t h e  m i n e r a l i z e d  zone, t h e  u n d e r l y i n g  v o l c a n i c  f o r m a t i o n s  

and t h e  o. ier lying caprock s t r i k e  between 90 and 110 azimuth and d i p  

between 40 and 50 n o r t h e a s t .  

0 0 

0 0 

A t t i t u d e s  t a k e n  on bedding i n  t h e  Central-  Gossan zone g e n e r a l l y  1 1  

0 s t r i k e  east f o  n o r t h e a s t  ar8d d i p  40 

a change 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 ;  p o s s i b l e  i ic ross  a f a u l t .  

t o  50° n o r t h w e s t .  T h i s  i n d i c a t e s  

"Well bedded a c i d  v o l c a n i c  rock  i s  exposed n o r t h  o f  t h e  Northwest  

Dike System. Bedding a t t i t u d e s  i n  t h i s  area a re  c o n s i s t e n t  w i t h  d i p s  

between 40' and 50 n o r t h w e s t .  0 

"Severa l  a t t i t u d e s  were t a k e n  away from t h e  area of m i n e r a l i z a t i o n .  

One measurement on bedded p y r i t e  zones a l o n g  t h e  c r e e k  w e s t  of Noosgulch 

River i n d i c a t e d  a s t r i k e  of  0' azimuth and a d i p  of  40° 

a t t i t u d e  t a k e n  h i g h e r  on t h e  mountain t o  t h e  s o u t h  of t h i s  same c r e e k  and 

w e s t  o f  Noosgulch R i v e r  i n d i c a t e d  a s t r i k e  of 90 azimuth and a d i p  of 

75' s o u t h .  

a n d e s i t i c  v o l c a n i c s  i n  t h e  c r e e k  about  one h a l f  m i l e  below camp i n d i c a t e d  

a s t r ike  of 0' azimuth and a d i p  of  5 

west. Another  

0 

An a t t i t u d e  t a k e n  on some h i g h l y  s h e a r e d  and e p i d o t i z e d  

0 
s o u t h .  

F a u l t s  have been mapped i n  several p l a c e s .  There are  s e v e r a l  which 1 1  

c u t  and d i s p l a c e  t h e  C e n t r a l  Gossan area. Some of  t h e s e  p l a c e  h i g h l y  

p y r i t i c  a c i d  v o l c a n i c s  a d j a c e n t  t o  s l i g h t l y  p y r i t i c  a c i d  v o l c a n i c s .  The 

mapped f a u l t  l y i n g  a l o n g  t h e  e a s t  s i d e  of  C e n t r a l  Gossan d i p s  55 south-  

w e s t .  T h i s  f a u l t  c o n t a i n s  about  t e n  c e n t i m e t e r s  of comminuted r o c k  o r  

gouge. Another s m a l l  f a u l t  s e p a r a t e s  t h e  s o - c a l l e d  a n d e s i t e  porphyry 

from t h e  a c i d  v o l c a n i c s .  These f a u l t s ,  i f  t h e y  have had any d i s p l a c e m e n t ,  

must have produccd a n  i r r e g u l a r  s u r f a c e  and t h i s  i r r e g u l a r  s u r f a c e  must 

0 
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have been removed by subaqueous e r o s i o n  p r i o r  t o  d e p o s i t i o n  of  t h e  

o v e r l y i n g  a n d e s i t i c  caprock.  

formi ty"  does n o t  a p p e a r  t o  b e  o f f s e t  by t h e  l i t t l e  mapped f a u l t s .  

The c o n t a c t  o r  t h e  s o - c a l l e d  "discon-  

A more i m p o r t a n t  f a u l t  s e p a r a t e s  t h e  C e n t r a l  Gossan from North- I 1  

w e s t  Gossan. T h i s  f a u l t  a p p e a r s  t o  j u x t a p o s i t i o n  a n d e s i t i c  caprock  

on t h e  e a s t  w i t h  a c i d  v o l c a n i c s  on t h e  w e s t .  The porphyry d i k e  h a s  

has be-en i n j e c t e d  a l o n g  t h i s  f a u l t  sys tem and now s e p a r a t e s  t h e  two 

gossan  areas and forms a conspicuous r e s i s t a n t  r i d g e .  The s m a l l  

s l i v e r  of p y r i t i c  a c i d  v o l c a n i c s  which l i e s  between t h e  d i k e  and t h e  

caprock  a n d e s i t e s  and a p p e a r s  t o  p r o j e c t  upward i n t o  t h e  caprock  may 

b e  a s l i ve r  of t h e  n o r t h w e s t  b l o c k  o f  bedded a c i d i c  v o l c a n i c s .  T h i s  

i n t e r p r e t a t i o n  i s  u n c e r t a i n  as t h e  d e f i n i t i v e  exposures  a r e  on i n -  

a c c e s s i b l e  c l i f f s .  

"The area between Main Gossan and C e n t r a l  Gossan i s  h i g h l y  

covered by v e g e t a t i o n  and overburden.  P o s s i b l y  a f a u l t  o c c u r s  i n  

t h i s  area t o  s e p a r a t e  t h e  small  exposures  of h i g h l y  p y r i t i c  rock  o f  

t h e  Main Gossan zone from t h e  r e l a t i v e l y  low p y r i t e  l i g h t  g r e y  f i n e -  

g r a i n e d  a c i d  v o l c a n i c s  t o  t h e  n o r t h w e s t .  The map a l s o  shows a b l o c k  

o f  what a p p e a r s  t o  b e  a n d e s i t i c  caprock comple te ly  surrounded by 

f a u l t s .  T h i s  v e r t i c a l  t h i n  l a y e r  of  a n d e s i t i c  r o c k  may b e  a g r a v i t y  

s l i d e  from t h e  caprock .  However, o t h e r  i n t e r p r e t a t i o n s  a re  p o s s i b l e  

( e . g .  a d i k e ) .  

I 1  Most o f  t h e  a p p a r e n t  l a t e r a l  d i s c o n t i n u i t i e s  between a c i d  

v o l c a n i c s  of t h e  Main Gossan and t h e  a d j a c e n t  a n d e s i t i c  v o l c a n i c s  t o  

t h e  east  probably  r e s u l t  from d e p o s i t i o n  i n  g u l l e y s  and b a s i n s . "  
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GEOCIiEMI STRY 

S o i l  samples were t a k e n  on f o u r  (4)  g r i d  l i n e s  which were spaced 

75 meters a p a r t  ( F i g u r e s  1 - 7 ) .  The g r i d  l i n e s  were s l a s h e d ,  b l a z e d  and 

r ibboned;  s t a t i o n s  were e s t a b l i s h e d  a t  25 meter h o r i z o n t a l  d i s t a n c e s  on 

t h e  l i n e s .  S l o p e  changes were recorded  and t h e  approximate  e l e v a t i o n s  

a p p e a r  on  F i g u r e s  3 and 4 .  

The s o i l  sample g r i d  was l o c a t e d  east  a l o n g  s t r i k e  from t h e  main 

showings t o  test  t h e  p o s s i b l e  e x t e n s i o n  of  t h e  f a v o u r a b l e  h o r i z o n  i n  t h a t  

d i r e c t i o n .  The a r e a  o v e r  t h e  main showings and d i r e c t l y  w e s t  o f  t h e  main 

showings is  w e l l  exposed, and where n o t  exposed i s  mainly t a l u s  covered 

and,  t h e r e f o r e ,  n o t  p a r t i c u l a r l y  w e l l  s u i t e d  f o r  s o i l  sampling.  

A t o t a l  o f  s e v e n t y - t h r e e  (73) s o i l  samples  were c o l l e c t e d  a t  25 meter 

i n t e r v a l s  on  t h e  g r i d .  L o c a l l y ,  good podsol  w a s  developed and i n  t h i s  c a se ,  

t h e  r u s t y  B h o r i z o n  w a s  sampled. More commonly, no s o i l  h o r i z o n s  were 

developed due t o  downslope c r e e p  r e s u l t i n g  i n  mixing of s o i l  and t a l u s  f i n e s ;  

i n  t h i s  c a s e  t h e  r e s u l t i n g  s o i l  i s  g r e y i s h  t o  d a r k  brown i n  c o l o u r  and w a s  

sampled a t  a depth  o f  about  20 t o  30 c e n t i m e t e r s .  

The s o i l s  were s u b m i t t e d  t o  Vangeochem Lab. L t d .  i n  Vancouver f o r  

, a n a l y s e s .  The r e s u l t s  of  the a n a l y s e s  a r e  shown on F i g u r e s  6 and 7 .  The 

method o f  a n a l y s i s  i s  d e s c r i b e d  i n  Appendix I. 

Samples L408,  L416, L415 and L414 which o c c u r  o n  l i n e  OOE, downslope 

from t r e n c h  "A", were h i g h l y  anomalous i n  Pb and  anomalous i n  Zn. I n  

a d d i t i o n ,  Pb v a l u e s  above 40 ppm ( g e n e r a l l y  c o n s i d e r e d  anomalous) o c c u r r e d  

a t  numerous sample s i t e s  on t h e  g r i d ,  whereas  Zn had v e r y  low v a l u e s  else- 

where on t h e  g r i d .  

The h i g h  l e a d  s o i l  v a l u e s  and r e l a t i v e l y  subdued z i n c  s o i l  v a l u e s  could  

be  due t o  t h e  much h i g h e r  s o l u b i l i t y  of  z i n c  r e s u l t i n g  i n  z i n c  b e i n g  washed 

o u t  of t h e  s o i l s  by s u r f a c e  r u n o f f .  More e x t e n s i v e  s o i l  sampling i s  needed 

b e f o r e  any d e f i n i t e  c o n c l u s i o n s  can  b e  made i n  t h i s  r e g a r d .  
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The s o i l  sampl-ing r e s u l t s  a l s o  i n d i c a t e d  t h a t  l e a d  and z i n c  m i n e r a l i z a t i o n  

does  n o t  e x t e n d  a s  f a r  as l i n e  75 E .  The samples s h o u l d ,  however, be r u n  f o r  

Ag b e f o r e  a n  e x t e n s i o n  of t h e  "ore" zone i n  t h i s  d i r e c t i o n  i s  d i s c o u n t e d .  

Rock Chip Geochemistry 

A comparison of  rock  c h i p  geochemistry t o  a s s a y  r e s u l t s  was c a r r i e d  o u t .  

This  comparison involved  a n a l y s i s  o f  t h e  rock  c h i p  samples  shown on  F i g u r e  2 

by b o t h  geochemical and a s s a y  methods,  and w a s  i n t e n d e d  t o  t es t  t h e  r e l i a b i l i t y  

of  geochemis t ry  f o r  v a r i o u s  e lements .  

Some of  t h e  geochemical and a s s a y  a n a l y s e s  were done by Vangeochem Lab 

L t d .  o f  Vancouver and some by Bondar-Clegg and Co. L t d .  of Vancouver, and ,  

f o r  comparison, some were d u p l i c a t e d  b y  b o t h  l a b s .  The r e s u l t s  of  t h i s  com- 

p a r i s o n  are  

Ag 

Zn 

Pb 

Ba 

shown on Table  I and a r e  summarized as f o l l o w s : -  

Good c o r r e l a t i o n  e x i s t s  between t h e  two methods and t h e  two 

l a b s  f o r  s i l v e r .  

Geochemical and a s s a y  r e s u l t s ,  even a t  t h e  h i g h e r  r a n g e s  show 

good c o r r e l a t i o n .  The few samples a n a l y z e d  b y  b o t h  l a b s  show 

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

Poor c o r r e l a t i o n  e x i s t s  between l e a d  geochemical  and a s s a y  

v a l u e s .  I n  a d d i t i o n ,  poor  c o r r e l a t i o n  e x i s t s  between t h e  

two l a b o r a t o r i e s  f o r  geochemical r e s u l t s .  

The geochemical v a l u e s  f o r  bar ium show no c o r r e l a t i o n  t o  

t h e  a s s a y  r e s u l t s  and are  c o n s i d e r e d  t o  b e  w o r t h l e s s .  

I n  summary, t h e  comparison tests on rock  c h i p  samples  a t  N i f t y  i n d i c a t e d  

t h a t  z i n c  and s i l ve r  geochemical a n a l y s e s  were r e l i a b l e ,  l e a d  geochemical  

a n a l y s e s  were u n r e l i a b l e  a l t h o u g h  t h e y  were u s e f u l ,  and t h e  bar ium geochemical  

a n a l y s e s  were t o t a l l y  u n r e l i a b l e .  



TABLE I 

AYALY S ES C O W  ARI S ON 
NIFTY PROPERTY 

m e n  t 5 

J a s ? e r  (g rab )  

C e n t r a l  Cossan 

2 . 5  3 
o n  
Grab-SariEe Zone 

Earice Trenches  
3.2  rn 
3.0  m 
5 3  
4 . 5  m 

>:zssive S u l p h i d e  
Z3r.E 
3 n  
0 . 4  rn 
1 . 7  m 
0 . 8  m 
3.5 2 

0.9 ?7 

T r a i l  Gossan 
6 1 2  
i2 n 

: k i n  Gossan 
0 -  
3 n  

Lover Gossan 
I n  

LEAD 

x 77-383 

Van. - Vangeochen Lab. L td .  
E.C. - Sondar-Clegg 6 Co. L td .  

;;SO = 58.87, Ea 
- P r e f e r r e d  Analyses Under l ined  - 

4 

I Z G  
Van . 

520 

20 
42 
8 

35 
6 0  

6 0 3  
4 5 3  

2 , 1 3 0  
10,000 

1 , 2 2 0  
580 
250 

2 ,430  

1 , 4 3 0  
500 

72 
120 

4 5  

E.C. 
5 20 

52 
32 
54 

5 20 
460 

12,000 
1,850 

8 , 6 0 0  

( 
Van. 

0.29 
0 . 2 4  
1.2z 
- 0 . 2 5  

m 
.7.32 
4 2 4  

7 . 8 h  
G! 

i L k Q  

- 

B . C .  
- 0.07 

0.07 - 
- 0.31 
L2-4 

0 . 1 8  
0.09 

0.02 
0.03 

0.02  

(P 
inn. 

50 

115 
205 

1,100 

1,000 
3,350 
1,800 
1,750 

24 5 

3 ,350 

165 
95 

575 
125 

500 

LRIUX 

B.C. 
200 

__ L 
___ 

,100 

, SO0 

,900 
,750 
,500 
,500 

7 00 

,850 

( a )  

:0.01 
B.C. 

0.027 
Q.U 
jo.61 

- 6.33 

- 0.29  

- 

(I 
Van. 

340 

105 
66 

2,100 

9 , 4 0 0  
3 , 5 0 0  

37 ,500  
5 ,500  

53 ,000  
10,000 
10,000 
10,000 
12,200 
10,000 

1,830 
2 , 0 5 0  

550 
235 

650 

d 
3 . C .  B.C. 

1 .05  
0.41 
b . 3 3  
0.71 

- - 

6.33 

1.45  

0 . 2 1  
0.24 

0.08 

s I1 
2 
Van. 

180 
110 

7 0  

133 

ppm - Geochemical a n a l y s e s ,  e x p r e s s e d  i n  p a r t s  p e r  m i l l i o n .  

% - Assays, e x p r e s s e d  i n  p e r c e n t .  

S.C. 
31.0 

0 . L  
9.6 
- 
- 

,100 

? loo  
.loo 

85 
18 

7 8  

EX 
(02. 

Van. 

8.70  
7 . 8 3  
2 . L i  
0.jg 

- 
- 

- 2.18 
5.FO 
1.63 
2.03 
i .67  
6.35 __ 

0 . 4 3  
0.23  

0.11 
0.13 

0.G4 

or,) 

0.77 
3 . C .  

- 

3.66 - 
8.80  
8.24 

- 
CCL2 
3-1 z 2 2 ;  

3 . C .  

0.004 
O.OC3 

0.004 

0.032 

I 

Y 
L T  

I 
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STATEMENT OF COSTS 

WAGES : 

J. 

T.  

L. 

P .  

R. Woodcock, G e o l o g i s t  

Aug. 10  t o  Aug. 1 9 ,  1977: O f f i c e  
P r e p a r a t i o n s  

Aug. 20 t o  Aug. 31, 1977: F i e l d  
Work 1 2  days @ $225.00/day 

9 3 /4  hours  @ $37.50/hour 

Booth,  G e o l o g i s t  

Aug. 20 t o  S e p t .  1, 1977 
1 2  days  @ $110.00/day 
5 h o u r s  @ $18.00/hour 

Walker,  A s s i s t a n t  

Aug. 19 t o  Aug. 31, 1977 
1 2  1 / 2  days (3 $70.00/day 

Stanneck ,  A s s i s t a n t  

Aug. 18 t o  S e p t .  2 ,  1977 
1 5  1 / 2  days  @ $70.00/day 

FOOD AND ACCOMMODATIONS : 

Aug. 1 9 ,  1977: 

Aug. 20, 1977:  

Aug. 21-29/77: 

Aug. 30, 1977: 

Aug. 31, 1977: 

S e p t .  1, 1977: 

SUB TOTAL 

Meals f o r  P .  Stanneck/Walker 
Meals f o r  P .  Stanceck/Walker  

H o t e l  Accommodations f o r  above 

Meals f o r  P.  Stanneck/Walker 
Meals f o r  P .  Stanneck/Walker 
Meals f o r  P.  Stanneck/Walker 

Accommodation f o r  Walker, S tanneck ,  
Woodcock, Booth i n  Bella Coola and 
meals  f o r  Woodcock and Booth 

Camp Accommodation f o r  4 men 
9 days @ $16.32/nanday 

Room & Board - 4 men @ Hagensborg 
Lunches 

H o t e l  - Stanneck 
Meals - Stanneck  

H o t e l  - Stanneck  
Meals - Stanneck  

$ 366.00 

2,700 .OO 

1 , 3 2 0  .OO 
90.00 

875.00 

1 , 0 8 5  .OO 

$ 6,436.00 

$ 3.84 
4.95 

25.20 

7.60 
3 .50  

13 .20  

125.45 

587.00 

60.00 
7.90 

17.85 
4 .95  
4 . 3 0  

14.70  
3.55 
3.84 
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S e p t .  2, 1977: Meals 

SUB TOT& 

TRAVEL COSTS 

Aug. 1 9 ,  1977: 

Aug. 1 9 ,  1977: 

Aug. 20, 1977: 

Aug. 21&30/77: 

Aug. 31, 1977: 

August, 1977: 

August & 
S e p t . ,  1977: 

S e p t .  1, 1977: 

P.W.A. - Kelowna - W i l l i a m  Lake 
f o r  L .  Walker 

Vehic le  Gas Vancouver-Williams Lake 

T a x i s  i n  Vancouver 
Woodcock & Booth - A i r f a r e  Vancouver 
t o  Bella Coola 
Excess Baggage 

Transwest H e l i c o p t e r  - F l i g h t  Rpts .  
#00809 & 00815 - M o b i l i z a t i o n  and 
Demobi l iza t ion  of  camp & p e r s o n n e l  

Woodcock, Booth, Walker - Airfare 
Bella Coola t o  Vancouver 
T a x i  i n  Vancouver 
Walker - A i r f a r e  Vancouver t o  Kelowna 

V e h i c l e  R e n t a l  (17 days)  

V e h i c l e  Gas - W i l l i a m s  Lake - B e l l a  
Coola,  i n  Bella Coola and r e t u r n  t o  
Vancouver 

Tire  Repai r  

SUB TOTAL 

GEOCHEMICAL ANALYSES AND ASSAYS 

S e p t .  6 ,  1977: 73 S o i l  Samples ana lyzed  f o r  Pb 
and Zn @ $2.10 each 

S e p t .  19/77:  1 5  Geochem rock  c h i p s  ana lyzed  f o r  
B a ,  Cu, Pb, Zn, Mn, @ $5.00 e a c h  

4 Geochem rock c h i p s  ana lyzed  f o r  
Cu, Pb, Zn, Ag @ $4.00 each  

4 Rock samples assayed  f o r  Cu, Pb, 
Ag and Zn @ $20.00 each  

6 Rock samples  assayed  f o r  Pb ,  Ag, 
and Zn @ $15.00 each  

$ 3.40 
1.50 

$ 893.25 

$ 41.40 

47.01  

26.00 

160.00 
16.00 

$ 1,160.00  

240.00 
15.00 
35.75 

369.60 

113.70 

7 .OO 

$ 2,231.46 

$ 153.30 

75.00 

16.00 

80.00 

90 .oo 
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GEOCHEMICAL ANALYSES AND ASSAYS ( c o n t )  

S e p t .  23,  29, 
1977 : 4 Rock samples assayed  f o r  Ag, Pb,  

and Zn @ $16.00 each 

1 Rock sample assayed  f o r  Zn 
@ $5.50 e a c h  

9 Rock samples  ana lyzed  f o r  Pb ,  Zn, 
and Ba @ $5.50 each  

Oct. 5 ,  1977: 4 Rock samples assayed  f o r  Ag, Pb ,  
and Zn @ $16.00 e a c h  

1 Rock sample assayed  f o r  Pb and 
Ag @ $10.50 e a c h  

Nov. 7 ,  1977: 4 Rock samples assayed  f o r  Au 
@ $5.00 each  

SUB TOTAL, 

MISCELLANEOUS COSTS : 

Aug. 1 9 ,  1977: Cedar Lathes  

S e p t .  6 ,  1977: Nylon Chain 

S e p t .  26, 1977: Batteries f o r  Walkie T a l k i e  

Phone Charges 

SUB TOTAL 

Cost of Report  P r e p a r a t i o n  

$ 64.00 

5 .50  

46.80 

64.00 

10.50 

20.00 

$ 625.10 

$ 5.19 

31.99 

4.69 

53 .91  

$ 95.78 

$ 1 , 3 5 6 . 9 8  

TOTAL COSTS $11,638.57 

APPORTIONMENT OF COSTS 

The surveyed a r e a  l i e s  approximate ly  50% on N i f t y  2 and 50% 

t h e r e f o r e ,  c o s t s  are a p p o r t i o n e d  as fo l lows: -  

on N i f t y  5 ,  

N i f t y  2 :  50% of $11,638.57 $5,819.29 

N i f t y  5 :  50% of  $11,638.57 $5,819.28 
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AUTHOR'S QUALIFICATIONS 

I ,  R. J.  B a i l e s  o f  355 - 4 t h  Avenue S .  W .  Ca lgary ,  A l b e r t a ,  

-Am a g r a d u a t e  o f  M c G i l l  U n i v e r s i t y  (1967) w i t h  a B.Sc.  

honours  degree  i n  Geology. 

-Am a g r a d u a t e  of  t h e  U n i v e r s i t y  of Manitoba (1976) w i t h  

a M.Sc. i n  E a r t h  S c i e n c e s .  

-Am a P r o f e s s i o n a l  G e o l o g i s t  i n  t h e  P r o v i n c e  of 

-Have worked i n  t h e  m i n e r a l  e x p l o r a t i o n  f i e l d  w 

A l b e r t a .  

t h  v a r i o u s  

companies s i n c e  1967 as a G e o l o g i s t ,  S e n i o r  G e o l o g i s t  and 

Advanced G e o l o g i s t .  

-Am p r e s e n t l y  employed by Pan Ocean O i l  L td .  as a n  Advanced 

Geolo g i s t  . 

J. B a i l e s  
k k v a n c e d  G e o l o g i s t  
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APPENDIX I 

GEOCHEMICAL SAMPLE PREPARATION AND ANALYSIS METHOD 

1. Sample P r e p a r a t i o n :  

(a )  Geochemical rock ,  s i l t  and s o i l  samples  were sh ipped  t o  t h e  

l a b s  by Greyhound Bus Express .  

s t o r e d  i n  8"x13" p l a s t i c  bags  o r  i n  4''x9'' c o t t o n  m a i l i n g  

bags .  The s i l t  and s o i l  samples  were s t o r e d  i n  t h e  w e t .  

The rock  samples  were e i t h e r  

s t r e n g t h  3 1 / 2 "  x 6 1 / 2 "  K r a f t  , p a p e r  bags .  

(b) The w e t  samples  were d r i e d  i n  a v e n t i l a t e d  oven o v e r - n i g h t .  

( c )  The d r i e d  s o i l  o r  s i l t  samples were s i f t e d  by a s h a k i n g  machine 

w i t h  an  80 mesh s t a i n l e s s  s t e e l  sieve.  The p l u s  80 mesh 

f r a c t i o n  materials were r e j e c t e d  and t h e  minus 80 mesh f r a c t i o n  

materials w e r e  t r a n s f e r r e d  i n t o  a c o i n  envelope  f o r  a n a l y s e s  

l a t e r .  

(d) The d r i e d  r o c k  samples were crushed  and p u l v e r i z e d  by u s i n g  a 

j a w  c r u s h e r  and a d i s c  m i l l  t o  minus 100 mesh. 

samples  were s t o r e d  i n  a 4" x 6" p a p e r  b a g s  f o r  l a t e r  a n a l y s e s .  

The p u l v e r i z e d  

2. Method o f  D i g e s t  i o n  : 

(a) 0.50 gram of t h e  minus 80 mesh samples  were used.  Samples 

were weighed o u t  by u s i n g  a top- loading  b a l a n c e .  

(b)  S a m p l e s w e r e h e a t e d  i n  a sand b a t h  w i t h  n i t r i c  and p e r c h l o i c  

a c i d s  ( 15% t o  85% by volume).  

(c )  The d i g e s t e d  samples  were d i l u t e d  w i t h  d e m i n e r a l i z e d  water t o  

a f i x e d  volume and shaken. 
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3.  Method of A n a l y s i s :  

Cu, Pb,  Zn and  Ag a n a l y s e s  were de te rmined  by u s i n g  a T e c h t r o n  

Atomic A b s o r p t i o n  Spec t ropho tomete r  Model AA4 o r  AA5 w i t h  t h e i r  

r e s p e c t i v e  ho l low c a t h o d e  lamps. The d i g e s t e d  samples  were 

a s p i r a t e d  d i r e c t l y  i n t o  a n  a i r  and a c e t y l e n e  f l ame .  The r e s u l t s  

i n  p a r t s  p e r  m i l l i o n ,  were c a l c u l a t e d  by comparing a s e t  of 

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

spec .  u n i t s .  
















