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T h i s  a s s e s s m e n t  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  

geologica l  mapping ,  s o i l  s a m p l i n g  and  an  i n d u c e d  p o l a r i z a t i o n  

s u r v e y  c o n d u c t e d  on t h e  Duncan R i v e r  p r o p e r t y  be tween  J u l y  30 

t o  October 9 .  1979. 

The p r o p e r t y  is  l o c a t e d  a p p r o x i m a t e l y  1 2 5  km n o r t h  

o f  Kaslo,  B . C .  a t  t h e  j u n c t i o n  of Duncan R i v e r  and  S t e v e n s  

C r e e k .  The p r o p e r t y  c o n s i s t s  o f  Fox 1-8, S c o t  1-8, hloly 1 ( 4  

u n i t s ) ,  and  D u n c a n , l - 4  (50 u n i t s )  claims s t a k e d  i n  1978. The 

p r o p e r t y  w a s  o p t i o n e d  f rom S h e r l y n n  Mines by ANAX i n  t h e  s p r i n g  

of 1979. 

P r o p e r t y  g e o l o g y  w a s  mapped a t  1 : 5 0 0 0  scale  and  t h e  

main area o f  i n t e r e s t  a t  1 : Z O O O  scale .  An o r t h o g o n a l  set  of 

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

o c c u r  i n  h o r n f e l s ,  s k a r n  and  a q u a r t z  m o n z o n i t e  s t o c k  o v e r  an 

area o f  800 x 300 m .  

A t o t a l  o f  406 s o i l  samples c o l l e c t e d  a t  100 m 

i n t e r v a l s  on  a l l  l o g g i n g  r o a d s  on t h e  p r o p e r t y  and  a t  50 m 

i n t e r v a l s  on  15 km o f  f l a g g e d  g r i d  l i n e s  100 m apar t  o v e r  t h e  

main area of i n k e r e s t  i n d i c a t e d  t h e  p r e s e n c e  of anomalous  

amounts  o f  molybdenum, t u n g s t e n ,  z i n c  and  manganese .  

A t h r e e  l i n e ,  t e n  km inc',uced polarization/resistivity 

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

l o w  f r e q u e n c y  e f f e c t  u n d e r  Duncan R i v e r  which  may r e p r e s e n t  t h e  

i n t r u s i v e  r e s p o n s i b l e  f o r  t h e  q u a r t z  v e i n s  and  h o r n f e l s i n g  i n  

t h e  area. 
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INTRODUCTION 

Loca t ion  and Access 

The Duncan R i v e r  p r o p e r t y  is l o c a t e d  approx ima te ly  
125 km n o r t h  of  K a l s o ,  B . C .  ( F i g u r e  1 ) .  The p r o p e r t y  c o v e r s  

t h e  v a l l e y  of  Duncan R i v e r  and S t e v e n s  Creek.  

Access t o  t h e  n r o p e r t y  is g a i n e d  by t a k i n g  Highway 31 

n o r t h  from Kas lo  t o  Cooper Creek ( 4 0  km) and t h e n  f o l l o w i n g  t h e  

Duncan R i v e r  l o g g i n g  r o a d  t o  t h e  p r o p e r t y  (85 km). 

Accommodation w a s  p r o v i d e d  by Kootenay F o r e s t  P r o d u c t s  

E a s t  Creek camp a t  65 km on t h e  Duncan R i v e r  r o a d .  

C l a i m s  

The p r o p e r t y  c o n s i s t s  of 2 1  c la ims:  Fox 1-8, Sco t  
1-8, Moly 1 and Duncan 1-4 ( F i g u r e  2 ) .  The claims are h e l d  by 
AMAX under  o p t i o n  from Sher lynn  M i n e s  t h r o u g h  an  o p t i o n  ag ree -  

m e n t  d a t e d  May 9 ,  1979. 

P e r t i n e n t  claims d a t a  a r e a s  f o l l o w s :  

Record ing  -- Date 
Duncan 1 (14  u n i t s )  May 10 ,1978  

2 (14  u n i t s )  May 10 ,1978  
3 (14  u n i t s )  Nov. 21 ,1978 
4 ( 8 u n i t s )  Nov. 21 ,1978  

Fox 1-8 ( 2  p o s t  c l a i m s )  Apr. 12 ,1978  
S c o t  1-8 ( 2  p o s t  c la ims)  Apr. 1 2 , 1 9 7 8  
Moly 1 ( 4 u n i t s )  May 29 ,1978  

Exp i ry  Date 

May 10 ,1980  
May 10 ,1980  
Nov. 21 ,1979 
Nov. 21 ,1980 
Apr. 12 ,1980  
May 1 2 , 1 9 8 0  

May 29 ,1980 

Cost  of  a t o p o g r a p h i c  map p r e p a r e d  f o r  t h e  p r o p e r t y  
i n  May, 1979 w a s  s u b m i t t e d  towards  a s ses smen t  on t h e  Moly 
claims i n  May, 1979.  
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Phys iography 

The p r o p e r t y  covers t h e  v a l l e y  and a d j a c e n t  s l o p e s  

of  Duncan R i v e r .  E l e v a t i o n s  r a n g e  from 766 m on t h e  r i v e r  t o  

1800 m on s u r r o u n d i n g  r i d g e s .  Topography is rugged ,  t y p i c a l  

of n o r t h e r n  P u r c e l l  Mountains .  

V i r g i n  s t a n d s  o f  c e d a r ,  f i r  and hemlock on t h e  p r o p e r t y  

are c u r r e n t l y  b e i n g  logged  by Kootenay F o r e s t  P r o d u c t s .  

Outcrop  on t h e  p r o p e r t y  is  abundant  e x c e p t  i n  Duncan 

R i v e r  v a l l e y  where a 250 m wide zone of  g l a c i o f l u v i a l  sand  and 

g r a v e l  is p r e s e n t .  

1970 E x p l o r a t i o n  Program 

- May - p r e p a r a t i o n  of  1 :5000  t o p o g r a p h i c  map. 

J u l y  30 - August 3 - g e o l o g i c a l  mapping 1 :5000 ,  

geochemica l  s u r v e y  a l o n g  l o g g i n g  r o a d s  and l i n e s  c u t  f o r  induced 

p o l a r i z a t i o n  s u r v e y .  

August 12-17 - p r e p a r a t i o n  of  1 :2000  t o p o g r a p h i c  map, 

d e t a i l e d  g e l o g i c a l  mapping, 12  km f l a g g e d  g r i d  and geochemical  

s u r v e y .  

September 25 - October  9 - d e t a i l e d  g e o l o g i c a l  mapping 

and 3 km of f l a g g e d  g r i d  and geochemical  s ampl ing .  

October  10 - November 3 - diamond d r i l l i n g .  
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REGIONAL GEOLOGY 

The p r o p e r t y  l i es  on t h e  w e s t e r n  margin of  t h e  P u r c e l l  
A n t i c l i n o r i u m ,  a n o r t h e r l y  p l u n g i n g  s t r u c t u r e  deve loped  i n  
weakly metamorphosed c l a s t i c  s t r a t a  o f  P r o t e r o z o i c  and e a r l y  
P a l e o z o i c  a g e ,  which l i e s  between Windermere v a l l e y  on t h e  east 
and Duncan R i v e r  on t h e  w e s t  (G.S.C. Open F i l e  288 ,  1975). 

S t o c k s  and b a t h o l i t h s  of q u a r t z  monzoni te  and grano-  
d i o r i t e  of  Cretaceous age  o c c u r  th roughou t  t h e  P u r c e l l  
Ant i c l i n o r i u m .  

Newmont-Imperial 's  T r o u t  Lake hlo d e p o s i t  is l o c a t e d  
35 km sou thwes t  o f  t h e  p r c p e r t y ,  w h i l e  t h e  AMAX-Noranda Mount 
B u t t e r s  Mo p r o p e r t y  l i e s  32 km t o  t h e  n o r t h w e s t .  

PROPERTY GEOLOGY 

Rock U n i t s  

Bedrock on t h e  p r o p e r t y  c o n s i s t s  of Hadrynian b l a c k  
f e t i d  l i m e s t o n e  and ca l c - s i l i ca t e ,  Lower Cambrian p h y l l i t e ,  
b i o t i t e  s c h i s t  and p h y l l i t i c  q u a r t z i t e ,  and l e u c o  q u a r t z  
monzoni te  of  C r e t a c e o u s ( ? )  age  ( F i g u r e s  3 and 4 ) .  

P a l e  g r e e n  ca lc -s i l ica te  and b l a c k  f e t i d  l i m e s t o n e  
( U n i t  1) forms a 100  m wide no r th -nor thwes t  t r e n d i n g  u n i t  which 
o u t c r o p s  a l o n g  t h e  main Duncan R i v e r  l o g g i n g  r o a d  a t  25N, 50E 
and a l o n g  a s p u r  r o a d  n e a r  56N, 54E. The u n i t  is  t e n t a t i v e l y  
c l a s s i f i e d  w i t h  t h e  H o r s e t h i e f  Creek Group of  Hadrynian age. 

P h y l l i t e  and b i o t i t e  s c h i s t  of t h e  Lower Cambrian 
hlarsh Adams Format ion  ( U n i t  2 )  are t h e  most common r o c k s  on t h e  
p r o p e r t y .  P h y l l i t i c  q u a r t z i t e  o c c u r s  as  t h i n  b e d s  and i r r e g u l a r  
l e n s e s  and pods .  Bedding w i t h i n  t h e  u n i t  v a r i e s  from f l a t  l y i n g  
t o v e r t i c a l  i n  n o r t h w e s t e r l y  p l u n g i n g  i s o c l i n a l  f o l d s .  The 
s t r a t a  d i s p l a y  a w e l l  deve loped  s c h i s t o s i t y  t r e n d i n g  n o r t h -  
w e s t e r l y  and d i p p i n g  s t e e p l y  s o u t h w e s t e r l y .  
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P h y l l i t e  i s  c h a r a c t e r i s t i c a l l y  p a l e  grey-green  w i t h  
w e l l  deve loped  s c h i s t o s i t y  and p l a t y  w e a t h e r i n g .  

B i o t i t e  s c h i s t  is  a pa l e  brown t o  d a r k  g r e y  r o c k  w i t h  

5% e u h e d r a l  brown o r  b l a c k  b i o t i t e  g r a i n s  d i s t r i b u t e d  a l o n g  t h e  
f o l i a t i o n .  B i o t i t e  s c h i s t  and p h y l l i t e  commonly o c c u r  t o g e t h e r  
and d i s p l a y  g r a d a t i o n a l  l a t e r a l  c o n t a c t s .  

P h y l l i t i c  q u a r t z i t e  is  a p a l e  green t o  d a r k  g r e e n  
r o c k  and is g e n e r a l l y  more mass ive  t h a n  s u r r o u n d i n g  p h y l l i t e  
and s c h i s t .  S c h i s t o s i t y  is  g e n e r a l l y  n o t  w e l l  deve loped  i n  
t h i s  r o c k .  

H o r n f e l s  and s k a r n  o c c u r  i n  a 900 x 500 m area t h a t  
i s  asymmet r i ca l  t o  t h e  q u a r t z  monzoni te  s t o c k  ( F i g u r e s  3 and 4 ) .  
H o r n f e l s  c o n s t i t u t e s  approx ima te ly  15% and s k a r n  5% of  t h e  r o c k  
w i t h i n  t h i s  area.  H o r n f e l s  o c c u r s  as  pale  green-brown patches 

and bands  i n  p h y l l i t i c  q u a r t z i t e .  Where v e r y  w e l l  deve loped ,  
i t  o b l i t e r a t e s  o r i g i n a l  r o c k  t e x t u r e s .  

Skarn  ( U n i t  2 a )  o c c u r s  as  d i s t i n c t  bands  up t o  1 0  m 
wide and o v e r  20 m l o n g .  I t  is conformable  t o  bedding  i n  r o a d  
e x p o s u r e s  on t h e  east  s i d e  o f  Duncan R i v e r .  I n  hand specimen 
s k a r n  i s  a medium t o  c o a r s e  g r a i n e d ,  dark  g r e e n ,  e p i d o t e - g a r n e t  
rock. E p i d o t e  is u s u a l l y  much more abundant  t h a n  r e d d i s h  

brown g a r n e t ,  b u t  nar row bands  o f  c o a r s e l y  c r y s t a l l i n e  g a r n e t  
w i t h o u t  e p i d o t e  o c c u r  n o r t h  of S t e v e n s  Creek a t  51N, 44E. I n  
most o u t c r o p s  s k a r n  r e t a i n s  t h e  p re - ska rn  t e x t u r e s  of  t h i n  
banding  and w e l l  deve loped  f o l i a t i o n .  

Two i n t r u s i o n s  of  assumed C r e t a c e o u s  age o c c u r  on  t h e  

p r o p e r t y :  f o l i a t e d  b i o t i t e  g r a n o d i o r i t e  and l e u c o c r a t i c  q u a r t z  
monzoni te .  F o l i a t e d  b i o t i t e  g r a n o d i o r i t e  ( U n i t  3 )  o c c u r s  as  a 
60 m wide s i l l (? )  a t  41N, 43E s o u t h  of S t e v e n s  Creek .  I t  is a 
m a s s i v e ,  medium g r a i n e d  u n m i n e r a l i z e d  b u t  weakly c h l o r i t i z e d  
i n t r u s i o n .  Adjacent  me tased imen t s  are d i s t i n c t l y  h o r n f e l s e d  
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o v e r  50 m o r  more. L e u c o c r a t i c  q u a r t z  monzoni te  o u t c r o p s  i n  
S t e v e n s  Creek o v e r  an area of  350 m by 300 m ;  however, t h e  

large area of  h o r n f e l s  and s k a r n  east  of Duncan R i v e r  and t h e  

s u b h o r i z o n t a l  a t t i t u d e  of t h e  i n t r u s i v e  c o n t a c t  mapped s o u t h  
of  S t e v e n s  Creek s u g g e s t s  t h a t  exposed s t o c k  is  t h e  un roofed  
p o r t i o n  of a much l a r g e r  i n t r u s i v e  body. The s t o c k  margin and 
p e r i p h e r a l  dykes  are composed of f i n e  g r a i n e d  e q u i g r a n u l a r  
a p l i t e .  T h i s  o u t e r  p h a s e  is g r a d a t i o n a l  i n t o  f i n e  g r a i n e d  
s u b p o r p h y r i t i c  q u a r t z  monzoni te  which i n  t u r n  is  g r a d a t i o n a l  
i n t o  l i g h t  g r e y  medium g r a i n e d  e q u i g r a n u l a r  b i o t i t e  q u a r t z  
monzoni te  i n  t h e  c e n t r e  of t h e  s t o c k .  B i o t i t e  i n  t h e  c e n t r a l  
p h a s e  is e u h e d r a l ’ a n d  g e n e r a l l y  c o n s t i t u t e s  less t h a n  3 per  

c e n t  o f  t h e  r o c k .  

S t r u c t u r e  

The  most s i g n i f i c a n t  s t r u c t u r a l  f e a t u r e  r e l a t e d  to .  
m i n e r a l i z a t i o n  is  uni form j o i n t i n g .  T h e  j o i n t s  are f l a t  l y i n g  
and v e r t i c a l  w i t h  n o r t h e a s t  and no r thwes t  s t r i k e s .  They break 
t h e  q u a r t z  monzoni te  s t o c k  i n t o  1 m x 1 m x 2 m ob long  b l o c k s ,  
and c o n t a i n  molybden i t e -bea r ing  q u a r t z  v e i n s  i n  and p e r i p h e r a l  
t o  t h e  s t o c k .  

N o  f a u l t s  were mapped i n  o u t c r o p s  on t h e  p r o p e r t y ,  
a l t h o u g h  a major  n o r t h w e s t e r l y  t r e n d i n g  f a u l t  b e n e a t h  Duncan 
R i v e r  h a s  been conf i rmed by diamond d r i l l i n g .  

Mine ra l  i z a t  i o n  

Q u a r t z  v e i n i n g  w i t h  a d e n s i t y  i n  e x c e s s  of  1 v e i n /  
metre o c c u r s  o v e r  an  area of 800 x 300 m t r e n d i n g  e a s t w a r d  
from t h e  q u a r t z  monzoni te  s t o c k  on S t e v e n s  Creek a c r o s s  Duncan 
R i v e r  ( F i g u r e s  3 and 4 ) .  Most v e i n s  o c c u r  a l o n g  n o r t h e a s t  and 
no r thwes t  t r e n d i n g  j o i n t s  and r a n g e  i n  w i d t h  from 1 crn t o  1 m .  
I n  two o u t c r o p s ,  no r thwes t  v e i n s  were s e e n  t o  o f f - s e t  n o r t h -  
east v e i n s  b u t  g e n e r a l l y  t h e  t w o  v e i n  se ts  appea r  t o  be 
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contemporaneous.  V e i n  t y p e s  i n c l u d e  p u r e  q u a r t z ,  q u a r t z -  
muscov i t e ,  q u a r t z - s e r i c i t e ,  and  ra re ly  qua r t z -K- fe ldspa r .  
A c c e s s o r i e s  i n c l u d e  p y r i t e ,  c h l o r i t e ,  and ca lc i te .  P u r e  
q u a r t z  g e n e r a l l y  compr i se s  t h e  l a r g e r  v e i n s ,  up t o  1 m wide.  
Quar tz -muscovi te  v e i n s  are t h e  most common t y p e .  Q u a r t z  
s e r i c i t e k p y r i t e  v e i n s  are most abundant  i n  t h e  q u a r t z  monzoni te  
s t o c k .  L o c a l l y ,  w i t h i n  t h e  s t o c k ,  t h e s e  v e i n s  are less t h a n  10 
c m  a p a r t  and s e r i c i t e  p e r v a s i v e l y  a l te rs  t h e  i n t e r v e n i n g  q u a r t z  
monzoni te .  F i n e  t o  medium g r a i n e d  p a l e  g reen  se r ic i te  w a s  
d i s t i n g u i s h e d  from e u h e d r a l  c o a r s e  g r a i n e d  p a l e  g r e y  muscovi te  
m e g a s c o p i c a l l y .  

,- 

P y r i t e  is t h e  most common s u l p h i d e ,  o c c u r r i n g  as 
d i s s e m i n a t e d  e u h e d r a l  g r a i n s  i n  metasediments  ( 1 % ) ,  i n  s m a l l  
h o r n f e l s  bands  a d j a c e n t  t o  s k a r n  (<5%) ,  i n  s k a r n  and q u a r t z  
monzoni te  ( < 0 . 5 % ) ,  and i n  q u a r t z  v e i n s  (0.5-5%). 

- 

S p h a l e r i t e  o c c u r s  i n  amounts up t o  3% as  s c a t t e r e d  
g r a i n s  i n  q u a r t z  p y r i t e  v e i n s .  I t  v a r i e s  i n  c o l o u r  from honey 
brown t o  b l a c k  and  is commonly a s s o c i a t e d  w i t h  d a r k  g reen  
c h l o r i t e .  S p h a l e r i t e - b e a r i n g  v e i n s  are best exposed i n  t h e  
r o a d  c u t  a l o n g  L i n e  50E. 

F i n e  t o  medium g r a i n e d  molybden i t e  o c c u r s  as dissem- 
i n a t i o n s  and s t r i n g e r s  i n  q u a r t z - p y r i t e  and q u a r t z - s e r i c i t e -  
p y r i t e  v e i n s ,  and as  d i s s e m i n a t i o n s  i n  e p i d o t e  g a r n e t  p y r i t e  
s k a r n  and q u a r t z  monzoni te .  Molybdeni te  is much more common 
i n  v e i n s  i n  h o r n f e l s  and s k a r n  a round t h e  q u a r t z  monzoni te  
t h a n  i n  v e i n s  w i t h i n  t h e  s t o c k .  The best molybden i t e  m i n e r a l i -  
z a t i o n  is  exposed i n  s e v e r a l  o l d  t r e n c h e s  between L i n e s  46 and 
49N and 50 and 51E .  One 50 c m  quartz-pyrite-molybdenite v e i n  
from a t r e n c h  a t  46N and 5 0 ,  50E a s s a y e d  0.12% MoS2 (79DKT10). 
F i n e  g r a i n e d  molybden i t e  rosettes are d i s s e m i n a t e d  th roughou t  
t h e  q u a r t z  monzoni te ;  r o c k  c h i p  sample (79DKT20) o f  subporphy- 
r i t i c  q u a r t z  monzoni te  near t h e  margin  o f  t h e  s t o c k  a s sayed  
0.07% MoS2. The a v e r a g e  MoS2 c o n t e n t  of  q u a r t z  monzoni te  
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f would be much less .  L o c a l l y ,  and  u s u a l l y  adjacent  t o  
q u a r t z - p y r i t e  v e i n s ,  s k a r n  bands  east  of  Duncan R i v e r  c o n t a i n  
minor amounts o f  d i s s e m i n a t e d  molybden i t e .  

S c h e e l i t e  is  widespread  i n  minor amounts a s  dissem- 
i n a t e d  g r a i n s  i n  h o r n f e l s  and s k a r n  and as scattered g r a i n s  
and masses a l o n g  j o i n t s  and i n  q u a r t z - c a l c i t e  v e i n s .  The b e s t  
e x p o s u r e  of  s c h e e l i t e  m i n e r a l i z a t i o n  is i n  t h e  road-cut  a l o n g  
50E between 48N and 50N. 

Minor p y r r h o t i t e  o c c u r s  a s  d i s s e m i n a t e d  g r a i n s  and 
masses a s s o c i a t e d  w i t h  p y r i t e  i n  v e i n s  and h o r n f e l s .  

G a l e n a  o c c u r s  i n  a q u a r t z - p y r i t e  v e i n  a t  44, 5 0 N  and 
50E and i n  a q u a r t z  ca l c i t e  v e i n  a t  3 9 ,  75N and 39, 50E. The 
l a t t e r  v e i n  is  exposed i n  an o l d  7 m deep p r o s p e c t  s h a f t .  The  

v e i n  v a r i e s  i n  w i d t h  from 20-50 c m  and h a s  a n  a t t i t u d e  of  130/  
6OoW. Both v e i n s  are o u t s i d e  t h e  d e f i n e d  q u a r t z  v e i n  zone .  

S t i b n i t e  h a s  been found on o n e  quartz-pyrite-molybdenite 
v e i n  i n  q u a r t z  monzoni te  and i n  f l o a t  of vuggy q u a r t z - s e r i c i t e  
a t  47N and 45E. 

T e t r a h e d r i t e  h a s  been t e n t a t i v e l y  i d e n t i f i e d  i n  one 
q u a r t z - p y r i t e - m u s c o v i t e  v e i n  a t  50E, 46N. 
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GEOCHElII STRY 
Method 

E x i s t i n g  l o g g i n g  r o a d s  and c h a i n  and compass l i n e s  
were used  t o  e s t a b l i s h  a f l a g g e d  g r i d  o v e r  t h e  p r o p e r t y .  E a s t -  
w e s t  l i n e s  were run  100 m and 50 m a p a r t  and samples  were t a k e n  
a t  50 m i n t e r v a l s  a l o n g  t h e  l i n e s .  

A l m o s t  a l l  samples  were t a k e n  a t  d e p t h s  o f  20-60 c m  
i n  t h e  BM o r  C h o r i z o n  of  p o d z o l s  which are t h e  p r e v a l e n t  s o i l  
t y p e  on t h e  p r o p e r t y .  Samples were c o l l e c t e d  i n  numbered K r a f t  

p a p e r  bags. 

A t o t a l  o f  403 s o i l  s a m p l e s ,  14  silt  samples  and 7 
r o c k  c h i p  samples  were a n a l y z e d  by Rossbacher  L a b o r a t o r y ,  
Burnaby, B . C .  f o r  140, Cu, N i ,  Co, F e ,  Mn, Ag, Pb ,  Zn and I V .  

R e s u l t s  and I n t e r p r e t a t i o n  

Molybdenum and t u n g s t e n  geochemical  r e s u l t s  are 
p l o t t e d  on F i g u r e  5 ( 1 : 5 0 0 0 ) .  Rock c h i p  a s s a y s  are p l o t t e d  on  
F i g u r e  4 ( 1 : 2 0 0 0 ) .  A l l  geochemical  r e s u l t s  are l i s t e d  i n  

Appendix 111. 

Molybdenum v a l u e s  r a n g e  from 1 t o  1200 ppm i n  s o i l s .  
The h i g h e s t  v a l u e s  a t  t h e  b a s e  of  o u t c r o p  a l o n g  L ine  50E 
between 45N and 49N r e f l e c t  m i n e r a l i z a t i o n  i n  o u t c r o p .  S i m i l a r  
local  h i g h s  o c c u r  on  L i n e  4 9 ,  50N between 44E and 45E, on L i n e  

4 8 N  between 4 2 ,  50E and 44E and on L i n e  48N a t  47E. The 1 0  ppm 
Mo c o n t o u r  i n  s o i l s  o u t l i n e s  a zone measur ing  1100 m x 500 m ,  
s l i g h t l y  l a r g e r  t h a n  t h e  h o r n f e l s  and s k a r n  zone o u t l i n e d  on 
F i g u r e s  3 and 4 .  

Tungsten v a l u e s  r anged  from 0-900 ppm i n  s o i l s .  Two 
d i s t i n c t  t u n g s t e n  p o p u l a t i o n s  e x i s t  i n  s o i l s  on t h e  p r o p e r t y :  
0-30 ppm W o v e r  u n a l t e r e d  s c h i s t s  and p h y l l i t e s ,  and 70-900 ppm 
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W o v e r  q u a r t z  monzoni te ,  h o r n f e l s  and s k a r n .  The h i g h e s t  
t u n g s t e n  v a l u e s  are c o i n c i d e n t  w i t h  s k a r n  bands  on L ine  50E 

between 46N and 49N and t h o s e  n o r t h  of  S t e v e n s  Creek bounded 
by L i n e s  49N t o  52N and 42E t o  4 3 ,  50E. A narrow nor thwes t  
t r e n d i n g  > l o 0  ppm W anomaly  s o u t h  o f  S t e v e n s  Creek between 
42N and 48N may be  t h e  s o u t h e a s t  e x t e n s i o n  of  t h e  W anomaly 
r e l a t e d  t o  s k a r n  bands  n o r t h  of S t e v e n s  Creek .  

Z inc  v a l u e s  r a n g e  from 28  t o  2720 ppm i n  s o i l s .  
The 500 ppm Zn c o n t o u r  o u t l i n e s  anomal i e s  n o r t h  and s o u t h  of  

S t e v e n s  Creek p e r i p h e r a l  t o  t h e  q u a r t z  monzoni te  s t o c k .  S c a t -  
t e r e d  h i g h  v a l u e s  o c c u r  a l o n g  L i n e  50E where q u a r t z - p y r i t e -  
s p h a l e r i t e  v e i n s  c u t  h o r n f e l s  and s k a r n .  

Manganese forms a d i s t i n c t  +2000 ppm anomaly around 

t h e  q u a r t z  monzoni te  s t o c k  and around h o r n f e l s  and s k a r n  east  
o f  Duncan R i v e r .  

Copper v a l u e s  are c o n s i s t e n t l y  below t h e  r e g i o n a l  
t h r e s h o l d  v a l u e  of  100 ppm i n  s o i l s .  

S i l v e r ,  l e a d ,  n i c k e l ,  c o b a l t ,  i r o n ,  t i n  and f l u o r i n e  
are u n i f o r m l y  low i n  s o i l s  o v e r  t h e  p r o p e r t y .  

Rock c h i p  79DKT27 from a 2 c m  qua r t z -molybden i t e  v e i n  

a s s a y e d  1 .32% MoS2. Other  r o c k  c h i p  samples  o f  m i n e r a l i z e d  
v e i n s  c o n t a i n e d  s i g n i f i c a n t l y  less MoS2. 
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- INDUCED POLARIZATION (IP)/RESISTIVITY SURVEY 

I n t r o d u c t i o n  

The I P / r e s i s t i v i t y  s u r v e y  w a s  unde r t aken  t o  i n v e s t i g a t e  
f o r  t h e  p r e s e n c e  of  t h e  i n t r u s i o n  r e s p o n s i b l e  f o r  t h e  zone of  
n o r t h e a s t  and no r thwes t  t r e n d i n g  q u a r t z  v e i n s .  

The s u r v e y  w a s  conducted  by Mertens and MacNeil, 
Geophys ica l  Ground S u r v e y s ,  23  Meadow C r e s c e n t ,  Guelph,  O n t a r i o .  

A t o t a l  o f  1 0  km o f  s u r v e y  w a s  completed on t h r e e  
f l a g g e d  l i n e s  p r e p a r e d  by AMAX p e r s o n n e l .  For ease of  access 
l i n e s  w e r e  l a i d  o u t  p a r a l l e l  t o  Duncan R i v e r .  L ine  d i r e c t i o n  
w a s  o b l i q u e  t o  t h e  n o r t h e a s t  se t  o f  q u a r t z  v e i n s  b u t  
u n f a v o u r a b l y  d i s p o s e d  p a r a l l e l  t o  t h e  r e g i o n a l  s c h i s t o s i t y  and 
no r thwes t  v e i n  s e t .  

Equipment and P rocedure  

The s u r v e y  w a s  conducted  w i t h  a McPhar P660 f r equency  
domain I P  sys tem.  The equipment r e c o r d e d  f r equency  e f f e c t  (FE) 
between 0 .5  and 3 .0  h e r t z  and r e s i s t i v i t y  ( p ) .  

Nominal cove rage  w a s  p r o v i d e d  w i t h  t h e  d i p o l e - d i p o l e  
e l e c t r o d e  a r r a y  w i t h  100 m e l e c t r o d e  s p a c i n g  expanded th rough  
5 s e p a r a t i o n s  ( n ) .  One l i n e  ( L i n e  5 0 E )  w a s  r e s u r v e y e d  w i t h  a 
200 m e l e c t r o d e  s p a c i n g .  

P r e s e n t a t i o n  of Data 

R e s i s t i v i t y  i n  ohm-m and f r equency  e f f e c t  i n  p e r  c e n t  
are p l o t t e d  i n  s t a n d a r d  pseudo-sec t ion  format  ( F i g u r e s  6a-d) .  
Nos iy ,  v e r y  n o i s y  and t o o  n o i s y  r e a d i n g s  are i n d i c a t e d  by ( ) ,  

11, and TN r e s p e c t i v e l y .  The n o t a t i o n  NEG i d e n t i f i e s  n o i s y  
n e g a t i v e  r e a d i n g s .  S t a t i o n s  where t h e  s u r v e y  w a s  i n t e r r u p t e d  



r- 

12 

by a l o g g i n g  o p e r a t i o n  on L ine  54E are i d e n t i f i e d  by t h e  
n o t a t i o n  NR. 

The d a t a  h a s  been con toured  i n  m u l t i p l e s  of  i n t e r v a l s  
1 ,  1 . 5 ,  2 ,  3, 5 ,  7 .5 ,  10. A n e g a t i v e  r e a d i n g  a t  46E, 5 0 N ,  N=2 
h a s  been i g n o r e d  for t h e  p u r p o s e s  o f  c o n t o u r i n g .  

R e s u l t s  

Most of  t h e  s u r v e y  d a t a  is c h a r a c t e r i z e d  by narrow 
a l t e r n a t i n g  bands  of  h i g h  and low r e s i s t i v i t y  and many n o i s y  
t o  u n r e c o r d a b l e  f r equency  e f f e c t s  o v e r  t h e  z o n e s  o f  v e r y  low 
r e s i s t i v i t i e s .  

On L i n e  46E ( F i g u r e  6a) v a r i a t i o n s  i n  r e s i s t i v i t y  
are ex t r eme  b u t  s e v e r a l  w e l l  d e f i n e d  zones  are  e v i d e n t .  A 

zone  of h i g h  r e s i s t i v i t y  (5000 ohm-m) b e t w e e n  46N and 48N draws 

p a r t i c u l a r  i n t e r e s t .  

On L ine  54E ( F i g u r e  6 c ) ,  a b r u p t  v a r i a t i o n s  i n  
r e s i s t i v i t y  and low a m p l i t u d e s  and r e s u l t a n t  poor  q u a l i t y  
f r e q u e n c y  e f f e c t  data  make r e c o g n i t i o n  of  s i g n i f i c a n t  f e a t u r e s  
d i f f i c u l t .  

R e s i s t i v i t i e s  r e c o r d e d  on L i n e  50E ( F i g u r e s  6b and 
6d )  are g e n e r a l l y  h i g h e r  t h a n  on t h e  o t h e r  t w o  l i n e s .  A broad  
r e s i s t i v i t y  h i g h  ( r e s i s t i v i t y  g r e a t e r  t h a n  1000 ohm-m) s o u t h  
of  50N c o n t a i n s  zones between 45N and 46N and a t  t h e  s o u t h  end 
o f  t h e  l i n e  where t h e  r e s i s t i v i t y  exceeds  1 0 , 0 0 0  ohm-m. The 
r e s i s t i v i t y  h i g h  between 45N and 46N may c o r r e l a t e  w i t h  a 
s imi l a r  h i g h  r e s i s t i v i t y  zone on L ine  46E. 

Frequency e f f e c t s  v a r y  from 2% t o  14%. Where re l iab le  
and comple te  d a t a  w a s  r e c o r d e d  t h e r e  is a p e r s i s t e n t  c o r r e l a t i o n  
between low f r e q u e n c y  e f f e c t / h i g h  r e s i s t i v i t y  and h i g h  f r equency  
e f f e c t / l o w  r e s i s t i v i t y .  I n  p a r t i c u l a r ,  on  L ine  50E zones  w i t h  
r e s i s t i v i t y  greater t h a n  5,000 ohm-m a t  t h e  s o u t h  e n d  of  t h e  
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l i n e  and between 45N-46N have f r equency  e f f e c t s  less t h a n  3%; 
zones  w i t h  r e s i s t i v i t y  from 1000-3000 ohm-m between 42N-50N 
and a t  t h e  n o r t h  end of t h e  l i n e  have f r equency  e f f e c t s  from 
3% - 7%; and a zone of  r e s i s t i v i t y  less t h a n  500 ohm-m c e n t r e d  
a t  52N h a s  f r equency  effects  which r a n g e  from 8% - 12%. 

D i s c u s s i o n  of  R e s u l t s  

Only g e n e r a l  f e a t u r e s  of  r e s u l t s  w i l l  be d i s c u s s e d  
because  o f  t h e  u n c e r t a i n t y  i n  d e f i n i n g  I P / r e s i s t i v i t y  u n i t s  
a n d a n y  l i n e  t o  l i n e  c o r r e l a t i o n  caused  by u n f a v o u r a b l e  dispo- 

s i t i o n  o f  l i n e s  p a r a l l e l  t o  t h e  r e g i o n a l  s c h i s t o s i t y .  

The ampl i tude  and v a r i a t i o n s  i n  r e s i s t i v i t y  on L i n e s  
46E and 54E are t y p i c a l  of  me tased imen ta ry  env i ronmen t s .  The  

low r e s i s t i v i t i e s  and  narrow anomal i e s  s u g g e s t  appreciable 
g r a p h i t e  c o n t e n t  i n  t h i n  d i s c o n t i n u o u s  l e n s e s .  However, t h e  

anomal i e s  are n o t  a r e l i ab le  i n d i c a t i o n  of  d i s t r i b u t i o n  of  
g r a p h i t i c  u n i t s  because  of  d i s t o r t i o n s  caused  by l i n e  d i r e c t i o n .  
Frequency effect  anomal i e s  a s s o c i a t e d  w i t h  r e s i s t i v i t y  lows are 
a l so  l i k e l y  caused  by g r a p h i t e .  The o b s e r v a t i o n  t h a t  f r equency  
e f f e c t  decreases as  r e s i s t i v i t y  increases is c o n s i s t e n t  w i t h  a 
d e c r e a s e  i n  g r a p h i t e  c o n t e n t  i n  t h e  r o c k s .  

T h e  h i g h  r e s i s t i v i t i e s  r e c o r d e d  on L i n e  50E i n d i c a t e  
a d i s t i n c t  change i n  l i t h o l o g y .  Frequency effects  o v e r  t h e  

h i g h  r e s i s t i v i t y  zone are n o t  apprec iab ly  d i f f e r e n t  f rom o t h e r  
l i n e s  i n d i c a t i n g  t h a t  t o t a l  polar izable  material i n  rocks is 
unchanged. 

A modest r e s i s t i v i t y  h i g h  be tveen  48N and 50N on L ine  
50E o v e r l i e s  pa r t  of t h e  zone of q u a r t z  v e i n s  exposed between 
45N and 50N. However, obse rved  v e i n  d e n s i t y  is n o t  great 
enough t o  s i g n i f i c a n t l y  a l t e r  t h e  b u l k  r e s i s t i v i t y  of t h e  h o s t  
b i o t i t e  s c h i s t .  
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T h e  high r e s i s t i v i t y  anomaly recorded on L i n e  50N, 

45N-47N and 46E, 46N-48N is  caused by a 100 m wide body a t  

dep ths  ranging  from 50-100 m .  The r e s i s t i v i t y  (10 ,000  ohm-m) 

and frequency e f f e c t  (3%) of t h e  body sugges t  a su lph ide  
d e f i c i e n t  i n t r u s i v e  rock. 

B.W. Kyba 

1 J . L .  L e B e l  

C .  J .  HodgsoN, P.Ehg. ( B . C .  ) 



APPENDIX I - STATEMENT OF COSTS 

Summary and Period of Work 

Geochemi s t r y  - Ju ly  30 - Augus t  3, 1979 
August 12 - Augus t  17,  1979 
September 25 - October 9 ,  1979 

Induced Polar iza t ion  
Survey - August 15 - August 21, 1979 

- Pe rs onne 1 

C.J. Hodgson, Geologis t ,  P.Eng., 601-535 Thurlow S t r e e t ,  Vancouver 
Ju ly  30-August 3 5 days 8 $177.60 

S.G. E n n s ,  Geologis t ,  601-535 T h u r l o w  S t r e e t ,  Vancouver 
J u l y  30-August 3 5 days 8 $129.60 

J.R. Candy, Geol. Asst., 2a26 Lawson Ave., West Vancouver 
J u l y  30-August 3 5 days 8 $ 45.37 

B.W. Kyba, Geologis t ,  601-535 Thurlow S t r e e t ,  Vancouver 
Aug. 12-17 & Sept .  25-26 8 days 8 $110.11 

D.J. Cuvelier, Geol. Asst. , 883 McArthur Drive, Kamloops 
Aug. 12-17 6 days 8 $ 29.60 

R.G.  K i d l a r k ,  972 Birchbrook Place,  Coquitlam 
Sept.  25-Oct. 9 14 days 8 $ 61.15 

A . C .  Smallwood, 7580 Burris S t r e e t ,  Burnaby 
Sept.  30-Oct. 9 10 days 8 $ 39.46 

J.L. LeBel, Geophysicis t ,  3136 West 7 t h  Avenue, Vancouver 
A u g u s t  17 1 day 8 $122.98 

Room & Board 24 man days 8 $45.00/day 
45 meals 8 $1 1.25/meal 

888.00 

648.00 

226.85 

880.88 

177.60 

856.10 

394.60 

122.98 

1,080.00 
506.25 

Geochemistry Geochemical Analyses - Rossbacher Laboratory , Burnaby 
Inv. #9198 132 samples for Mo, C u ,  Coy Mn, Z n ,  Pb ,  Ag, W 
125 s o i l  and 1 rock preparat ion 686.00 
Inv. #9245 236 samples f o r  Mo, C u ,  Ni , Coy Mn, Fey Ag, P b ,  Z n ,  W 
230 s o i l  and 39 rock prepara t ion ,  14 samples f o r  F ,  8 samples 
f o r  Sn and 4 assays for t o t a l  Mo 
44 analyses  f o r  Flo,Cu,Ni ,Co,Mn,Fe,Ag,Pb,Zn 8 $3.50 154.00 

45 so i  1 prepara t ions  @ $ .20 9.00 253.00 

1,368.00 

45 analyses  for W 8 $2.00 90.00 

Geophysical Induced Polar iza t ion  Survey - Mertens and MacNei 1 , 
Inv. #3 Guelph ,  Ontar io  3,830.00 

523.99 

580.00 

250.00 

Transportat ion 

Report Preparat ion 

29 vehic le  days 8 $20.00/day 

TOTAL $13,272.25 
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STATEYENT OF QUA1 7 F Z  CAT1 ONS 

J.R. Candy 

2426 Lamon Avenue ' 

Wut Vancouvm, B.C. 

7dR E 2nd yean S c i e n c e  leading i o t  a b i o l o g y  majot, 
completed i n  Hay 1977  
C a p d a n o  CoUege 



STATEMENT OF QUALIFICATIONS 

NAME 

ADDRESS 

EDUCATION 

EXPERIENCE 

D.J. C u v e l i e r  

883 McArthur D r i v e  
Kamloops, B.C. 

Completed High School 1979 

1978 AMAX Potash L i m i t e d  - Geo log ica l  A s s i s t a n t  
1979 AMAX Potash L i m i t e d  - Geo log ica l  A s s i s t a n t  

STATEMENT OF QUALIFICATIONS 

NAME 

ADDRESS 

EDUCATION 

EXPERIENCE 

S.G. E n n s  

601-535 Thurlow S t r e e t  
Vancouver, B . C .  

4 year BSc (Honours Geology) 1967 
Universi ty  of Manitoba 
MSc (Ec. Geology) 1971 
Universi ty  of hlanitoba 

Geol. Ass i s t an t  Ilanitoba Mines  Branch 1964(f ie ld  season) 
Geol. Ass is tan t  S h e r r i t t  Gordon Mines 1965 

S ta f f  Geologist  Cerro M i n i n g  of Can. 1971 
S ta f f  Geologist  Hudson's Bay O i l  & Gas1972 
S ta f f  Geologist  BP Minerals of Canada 1973-1975 
S t a f f  Geologist  BP Alaska Explorat ion 1975-1979 

1 1  

Geol. Ass i s t an t  AMAX Explorat ion 1966-1970 " 

S t a f f  Geologist  AMAX of Canada 1979- 



STATEhENT OF QUALIFICATIONS 

N A h E  

EDUCAT I ON 

EXPERIENCE 

B.W. Kyba 

Four yea r  BSc i n  Geology Unive r s i ty  of A lbe r t a  

Geo log i s t ,  Brascan  Resources - 1974 
Geo log i s t ,  Pechiney Development Ltd.  - 

1975-1976 

S t a f f  Geo log i s t ,  AMAX Yine ra l s  Exp lo ra t ion ,  
1976 P resen t  

STATEMENT OF QUALIFICATIONS 

NAME 

ADDRESS 

EDUCATION 

EXPERIENCE 

R.G. K i d l a r k  

972 B i  rchbrook P1 ace 
Coquitlam, B.C. 

BSc. Major i n  Geology 
U n i v e r s i t y  o f  Toronto 1974 

1972 Royal Ontar io  Museum - P a r t y  Chief 
1974 Silvermaque Min ing  - P r o j e c t  Geologis t  
1974-1976 Brascan Resources - S t a f f  Geo log is t  
1977 Chevron Standard 
1978 AMAX Minera ls  Exp lo ra t i on  - Senior Ass i s tan t  
1979 AMAX Minera ls  Exp lo ra t i on  - Senior Ass i s tan t  

- Senior Ass i s tan t  



STATEMENT OF QUALIFICATIONS 

NAME : J. LAURENCE LEBEL 

EDUCATION: B.SC. (1971) Queen's Univers i ty  - Geological  Engineer ing - 
Geophysics Option 

M.Sc (1973) Univers i ty  of Manitoba - Geophysics 

EXPERIENCE : 

5/70-9/70 - Amax Explora t ion ,  Inc.  Vancouver, B.C. 
- conduct ing and compiling magnetometer surveys  

5/71-9/71 - Amax Explora t ion ,  Inc.  Toronto,  Ont. 
- conduct ing and r e p o r t i n g  on I P / r e s i s t i v i t y  surveys  

5/72-12/72- Gulf Minerals ,  Toronto,  Ont. 
- s e n i o r  geophys ica l  o p e r a t o r  
- conducting and r e p o r t i n g  on magnetometer 

e lec t romagnet ic  and s c i n  ti l lome te r  surveys  

3/73-12/73- S c i n t r e x  Surveys,  Concord, Ont. 
- Jun io r  Geophys ic i s t  
- conduct ing,  supe rv i s ing  of and r e p o r t i n g  on 

a i rbo rne  magnetometer and e lec t romagnet ic  surveys ,  
ground e lec t romagnet ic  and I P / r e s i s t i v i t y  surveys 

NAA1E 

AVVRESS 

EDUCATION 

EXPERIENCE 

4/74 - - AMAX Potash Limited, Toronto & Vancouver 
- S t a f f  Geophys ic i s t  

S T A T E X N T  OF QUAL 7 F l  CATIONS 

A . C .  Srndfboad 
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GEOCHEMICAL ANALYSTS & ASSAVERS AREA CODE 604 
CERTIFICATE NO. g2/' - 

CERTIFICATE OF ANALYSIS ,NVOICE NO, 

TO AMAX MINERALS EXPLORATION DATE ANALYSED -/-PAL r ,, --,, - ~~ 
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P o d a c  Xer J a  L a  tory 
2225 S SPRINGER AVE , 
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CANADA 
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CERTIFICATE OF ANALYSIS lNVO,CE NO. 

T O  AMAX MINERALS EXPLORATION 
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TELEPHONE 2996910 

GEOCHEMICAL ANALYSTS 6 ASSAYERS AREA CODE 604 
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NO, 
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CERTIFICATE OF ANALYSIS NO, 

T O  AMAX MINERALS EXPLORATION 
Bol .535 THURLOW ST. 



R o d a c L r  & ! o r a t o r y  
GEOCHEMICAL ANALYSTS & ASSAYERS 

2225 5 SPRIkbci? S b E  

EURYABY 0 C 
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DATE ANALYSED 7$h9/9 7 To: AMAX MINERALS EXPLORATION 
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I 
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i CERTIFICATE OF ANALYSIS lNVO,CE NO, 
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AMAX MINERALS EXPLORATION 
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O F W B  
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CERTIFICATE OF ANALYSIS NO, 

To: AMAX MINERALS EXPLORATION 
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2225 S SPRINGER AVE 
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CANADA 
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NO, 

T O  AMAX MINERALS EXPLORATION 
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BVRNABY. 8. C. 
CANADA 
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OEOCHEMICAL ANALYSTS L AQAYERS AREA CODE BM I 
CERTIFICATE NO. 92 5 1 j CERTIFICATE OF ANALYSIS NO. 
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Analytical :\:.:ethoiis for Ag, i.io, Cu., Pb, zn, 
Pe, L,.a, Ni, Co and. 71 in sediments and soils; 
Mo, CI:, Zil, Ei anc? SO&-' in waters. 
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hammer. Each fragment weiqhs some SO yms. Samples are placed 

in stronz polythene bags and sealed wi-th non-contaminating wire 

tabs. Samples are restricted to a sinTle rock type and obvious 

mineralization is avoided. 

Soil, sediment and rock samples are packed securely in 

cardboard boxes or canvas sacks and dispatched by road or air. 



GEOCHEMICAL ANALYSTS 81 ASSAYERS 

iii 
2225 S. SPRINGER AVE., 
BURNABY, 8. C. 
CANADA 

AREA CODE: 604 
TE LE PHONE : 299-691 0 

April 30, 1974 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
-- ROSSBACHER LABORATORY -- 

- A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES 

S W L E  PREPARATION _l__l.-_--I- 

Packages of samples are opened as soon as they arrive 

at the laboratory and the bags placed in numerical sequence in 

an electrically heated sample drier (maximum temperature 7O0C). 

After drying s o i l  and sediment samples they are lightly 

pounded with a wooden block to break up aggregates of fine 

particles and are then passed through a 35 mesh stainless steel 

sieve. The coarse material is discarded and the minus 35 mesh 

fraction replaced in the original bag providing that this is 

undamaged and not excessively dirty. 

Rock samples are exposed to the air until the outside 

surfaces are dry; only if abnormally wet are rocks placed in the 

sample drier. Rock samples are processed in such manner that 

a fully representative 1 / 2  g .  sample can be obtained f o r  analysis. 

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fragments of 2 mm. size or less. A 

minimum of 1 kg. is thenpassed through a pulverizer with plates 

set such that 95% of the product will pass through a 100 mesh 
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Level- w i t h  a c!:kmoncil penc:il.. T u b e s  arc c l eaned .  w i th  hot w a t e r  

and. c o n c e n t r a t e $ .  ilc1.. 2 .5  cj ..;ampl.es are 7iirei.ghe6. accurately, 



ANALYTICAL PROCEDURES 

S i l v e r  
1. Scope - T h i s  p r o c e d u r e  c o v e r s  a r a n g e  of s i l v e r  i n  t h e  sarilpl 

f r o m  less  t h a n  . 5  t o  1000 ppni 

2. Summary of Method - The sample  i s  treated w i t h  n i t r i c  and  per- 

c h l o r i c  acid mixture t o  oxidize o r g a n i c s  and  s u l p h i d e s .  The 

s i l v e r t h e n  is p r e s e n t  as p e r c h l o r a t e  i n  a q e o u s  s o l u t i o n .  The 

c o n c e n t r a t i o n  i s  d e t e r m i n e d  by atomic a b s o r p t i o n  s p e c t r o p h o t o -  

meter 

3. I n t e r f e r e n c e s  - S i l v e r  below 1 gamnia/ml is  n o t  v e r y  stable 

i n  s o l u t i o n .  M a i n t a i n i n g  the  s o l u t i o n  i n  20% p e r c h l o r i c  pre- 

v e n t s  s i l v e r  b e i n g  absorbed on t h e  glass c o n t a i n e r .  Deteri'tina- 

t i o n  must be completed o n  t h e  same day as  t h e  d i g e s t i o n .  

Samples h i g h  i n  d i s s o l v e d  solids, especially ca lc ium,  - 

c a u s e  h i g h  background abso rbance .  T h i s  background abso rbance  

must  be corrected u s i n g  a n  a d j a c e n t  Ag l i n e .  

S i l v e r  AA S e t t i n q s  P.E.  290 

Lamp - Ag 

C u r r e n t  4 m a  p o s i t i o n  3 

S l i t  7 A 

Wavelength 323111 D i a l  287 .4  

F u e l  - a c e t y l e n e  - f l o w  - 14 

Oxidan t  - a i r  - flow - 14 

Burner  - t e c h t r a n  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4x . .  i 
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Calibration 

1. 

2. 

3 .  

4. 

5. 
I 

. .. . 

S e t  1 ganuna/ml t o  read 40 equivalent t o  20  gartma/gm 

Factor 2 ;i meter reading 

Check standards 

48 10, 20, 40 ppm Ag i n  sample 

Set  1 5  gamma/nll t o  100 equivalent t o  100 ppm 

Check standards 

408 100 ppm 

Factor d i r e c t l y  i n  ppm Ag 

Rotate burner t o  maximum angle 

Set  10.0 gamma/ml Ag t o  read 100 

Check standards 

100, 200,400,1000 ppm Ag 

Factor lox scale  reading 

Samples higher than 1 0 U 9  ppm should  be re-analyzed by assay 

procedure 

Background correction for sample reading between 1 t o  5 p p r d  

Calibrate  AA i n  step 1 

Dial wavelength t o  300 (peak) 

Read the samples again 

Subtract the background reading from the f i r s t  reading 
I 
1 S t a iidard s 

1. 1000 garnrna/rnl. Ag - 0 .720  grti Ay2SO4 dissolved i n  20 mls € 1 ~ 1 0 3  

! 
! 

and d i l u t e  t o  500 mls 
I 
i 
1 1-09 1111s 

i 
2 .  109 ganuua/nil Ag - 10 m l s  of above + 20 mls I-IClO4, d i l u t e  to 1 

I 
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I 
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! 

3 .  Recovery spiked s t a n d s r d  

5 cjanut,a/n,l A g  - 5 m l s  100 gamma/ml  dilute t o  190 ri11.s w i t h  

"mixed 'I a c i d  

Workinq  AA S t a n d a r d s  

Pipette .2, -5, 1, 2, 5, 10 nil!: of PO0 gmuna/ml. and 2, 5 I i i l s  1 . O i ) O  

ganuna/nd d i l u t e  t o  100 m l s  w i t h  20% HClO4. 

4, 10, 20, 4-0, 100, 200, 400, a n d  1000 ppni A g  i n  t h e  sample  .50 gm 

T h i s  e q L i v a l e n t  t o  

d i l u t e d  t o  10 m l s .  

R e c o v e r y  S t a n d a r d  

P ipe t te  2 m l s  of .5 gaiima/ml A g  i n  rn ix  a c i d s  i n t o  a sample a.nd 

c a r r y  through t h e  d i g e s t i o n .  T h i s  s h o ~ l o '  g i v e  a r e a d i n g  of 20 

ppm Acj + o r i g i n a l  s a n p l e  c o n t e n t .  

F o l l o w  t h e  g e n e r a l  geoche rn ica l  p r o c e d u r e  for sample p r e p a r a t i o n  

an6  d i g e s t i o n .  

For l o w  assay A g ,  t h e  same p r o c e d u r e  is used. A g  is t h e n  c a l c u -  

l a ted  i n  o z / t o n .  

'1 p p m  = .0292 oz/ton 

c o n v e r s i o n  f a c t o r  

o z / t o n  = - 0 2 9 2  x ppm A g  
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Zn Gcochcni ica l  AA S e t  t i n q  

Lpmp Zn 

C u r r e n t  #3 S l i t  20A 

Wave l e n g t h  2133 D i a l  84.9 

F u e l  - A c e t y l e n e  Flow 14 

O x i d a n t  - A i r  Flow 14  

Burner  - P.E. short p a t h  90" 

Range 

0 - 20 gamma/ml  F a c t o r  4x - 0 t o  40 ???m 

0 - 50 gariuna/ml F a c t o r  lox -0 t o  1000 ppm 

For  Waters - Burner  AB- 51 i n  l i n e  1 garrlnla/ml rea.d 100 t o  g i v e  0 

t o  1000 ppb 

High Zn Burner  B o l i n g  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

F u e l  1 4  A i r  3-4.5 

0 t o  1000 gamrrta/ml read 0 t o  20 F a c t o r  400 x 

P u r e  S t a n d a r d  l o ,  000 gammahi1 

1 gm Zn d i s s o l v e d ,  H 2 0 ,  HC1, m03, HC:l.04, fumed t o  H C l O 4  - 

make u p  t o  100 r i l l s  H20 

1000, 3-00 gamia/xnI. and  100 m l  by d i l u t i o n  i n  20 % €IClO$ 

0 t o  200 gartuna/ml Zn u s e  combined Cut N i ,  C o ,  Pb, Zn s t a n d a r d s  

wit!]  20% ~ ~ 1 0 4  t o  g i v e  

100, 200, 300,  500, SOO,  1000 gariuna/nd Zn f o r  h i g h  standards 



C o  Geochemical. RA Settinq 

Lan.p - 5 r i iu l t i  elenicnt 

C u r r e n t  10  #4 Slit 2A 

Wavelength 2407 Dial- 133.1 

Fuel  - Acetylene Flow 14 

Oxidant - A i r  Flow 1 4  
- 

Burner  - AB 51 i n  l i n e  

ix 

. .... 
I 

Range 

0 - 10  gamma/ml read 100 Factor 2 x reading ti; 209 ppm 

0 - 20 ganma ni l  read 100 Factor 4 x reading t o  439 ppm 

Burner a t  maximum angle 

0 - 100 gamma/ml read 100 Factor 20 x reading t o  2000 p p m  

0 - 200 garmna/nl read 100 Factor 40 x reading t o  4000 p p m  

Standards - 1000 gamnia/rnl 

1.000 gm cobalt  metal dissolved i n  HCl, HNO, and furiled in to  

HC104, d i l u t e  t o  1 l i t e r  

Pipet te  

1, 2, 10, 20 m l s  i n t o  100 ml vol f lasks  diluted t o  mark 

w i t h  20% € 1 ~ 1 0 ~  

T h i s  gives 

10, 20, 100, 200 gamma/ml co 

Mixed - combination standards of c u t  N i ,  co, Pb, Zn 

of 

for c a 1 i br a t  ion 
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Mn Gcoclicinicrll AA S e t t i n g  

Lanip Multi elcn,ent C a ,  X i ,  C o ,  i'n C r  

C u r r e n t  1 0  #4 S l i t  7A 

Wave l e n g t h  4030.5 Dia l  425.2 

Fuel  - Acetylene F l o w  14 .0  

Oxidant - A i r  Flow 14 .0  

Burner - P.E. s h o r t  p a t h  (or AB 50) 

Range 

0 - 100 gmuna/ml Fac to r  20x - 0 t o  2000 ppnt 

0 - 200 gandha/nd Fac to r  40x - 0 t o  4000 ppm 

Burner 90' 

0 - l O Q 0  gania/ral Fac to r  200x - 0 t o  20,000 pprrt 

0 - 2000 gamma/xril Fac to r  400x - 0 t o  40,000 ppm 

EDTA E x t r a c t i o n  - use AB 51 i n  l i n e  

0 - 20 gamma/ml Fac to r  4x - 0 t o  400 ppm 

S t and a r d s  

F i s h e r  10,000 ganuna/nd ( m l )  

lox D i l u t i o n  1000 gcwna/nrl 

Pippe t t e  

.5, 1, 2, 3, 5 ,  3, 10, of 1000 gamnta/ritl 

2, 3, 5, 3, 10, 15, 20 fit1 of 10,000 ganuna/n\l d i l u t e  t o  100 

m1.s w i t h  20% HC104. T h i s  g i v e s  

5 ,  10, 20, 30, 50, 80, 100, 200, 300, 500, 300, 1000, 1509, 
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No G e o c h c n , i c n l  AA S e t t i n q  

Curr e t i  t 5 # S  Slit 7 A  

Wavelength  3 1 3 3  D i a l  2 6 0 . 2  

F u e l  - A c e t y l e n e  F l o w  1 2 . 0  t o  g i v e  1" red f e a t h e r  

O x i d a n t  - N i t r o u s  o x i d e  F l o w  14 .0  

Burne r  - AB 50 i n  l i n e  . .. . 
C a u t i o n  r e a d  the o p e r a t i o n  u s i n g  N 2 0  and  a c e t y l e n e  flarrte a t  

e n d  of g e n e r a l  AA p r o c e d u r e  

Range 

0 - 10 ganuna/ml Factor 2x - 0 t o  200 ppm 

Rota te  b u r n e r  t o  iiiax. a n g l e  

0 - 50 gsnlma/ml F a c t o r  10  x 0 to 1000 ppm 

0 - 100 garma/ml Factor 20 x 0 t o  2000 p p m  

S t a n d a r d s  1000 gamrm/n i l  

D i s s o l v e  .750 grns Moo3 (ac id .  molybdic) w i t h  2d r i d s  H20, 6 

lumps NaCH, when all d i s s o l v e d ,  add 20 mls HCl, d i l u t e  t o  5 j O  rills 

100 ganutm/ml - 10 x d i l u t i o n  

Pipet te  ' 

and d i l u t e  t o  3-00 mls w i t h  20% HClO4 

T h i s  g i v e s  

+2, . 5 ,  1, 2, 38 58 3, 10, 20 ,  30, 50,  80, 100 ganirm/rd K~ 



1 

xi i. 

Fc Geochcm-ical A A  S 2 t t i n c f  

L C ~ ~ I P  - FC 

- Do n o t  use i t n i l t i  cIerrlent Fe 

C u r r e n t  10  #4 S l i t  2A 

Wave leng th  340.6 D i a l  31 7.5 

F u e l  - Acetylene Flow 14.0 

O x i d a n t  - A i r  Flow 14 .0  

Burner - PE S h o r t  P a t h  93O 

Range 

0 - 5000 garruna/nil 0 . 1  x % - 0 to 10.0% 

0 - 10,i)oo gamma/ml 0.2 x % - 0 to 20.0% 

H i g h e r  F e  - 10 x d i l u t i o n  

S t a n d a r d s  1.0~000 ganuna/ml 

Weigh 5.000 g r ~ s  i r o n  w i r e s ,  i n t o  b e a k e r ,  add  H20,  EIC1, HN03,  

H c 1 0 4 ,  h e a t  t o  H c 1 0 4  f u n e s .  A d d  .HClO4  t o  100 m l s  + 3.03 nJs 

H20,  w a r m ,  d i l u t e  t o  500 rids 

P i p e t t e  

1, 5 8  lo, 20, 308 508 80 n i l s  l O , G O O  ganlnta/ml d i l u t e  to 1 G O  

m l s  w i t h  20% I IC lO4  t o  g i v e  

100, 5008 1000, 2000, 30008 50008 8000 gar[una/n,l t o  be 

e q u i v a l e n t  t o  .2, 1.0, 2 .0 ,  4.0, 6.0, lO.C%, 16.0% Fe i n  geochem 

s amp1 e 



xiii 

Lt?mp P . E .  H/C. N i  or mu1 t i  e l - e m e n t  CIi, N i ,  Co ,  bin, C r  

I C u r r e n t  10 ##,k, S l i t  2A 

Wave l e n g t h  3415 Dia l  312 .5  

F v l e  - A c e t l y l e n e  F l o w  14.0 

Oxidan t  - A i r  Flow 14.0  

. Burne r  AB 51 i n  l i n e  

Range 

0 - 20 gamma/nl F a c t o r  4x - 0 - 400 ppm 

0 - 100 gamua/ml F a c t o r  20x - 0 - 2000 g a m m a  

45O 0 - 200 gama/mI, F a c t o r  40x - 0 - 4000 p p n t  

0 - 500 ganma/ml F a c t o r  lOOx - 0 - l O , O O O  ppm 

. .(. 

i 

N i  i n  w a t e r s  and v e r y  low r a n g e s  

Wave l e n g t h  2320 D i a l  113 

Range 0 - 5 gmna/ml F a c t o r  lx - 0 - 100  pprn 

S t a n d a r d s  l O , O O O  garrma/nil .  

1 .000 gm pure N i  m e t a l  d i s s o l v e d  i n  H C l ,  mO3, HClO4 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 nil- HZO I 
1000 gamrna/ri~l and  100 ganurta/rtil S u c c e s s i v e  POX d i l u t i o n s  i n  20% HC 

I 
i 

i 

2, 58 8, 10 rnls ~ O , O C ) O  g a n u n a / m l  - d i l u t e  t o  100 m l s  i n  29% 

HC104. T h i s  g i v e s  ! 
I 

1.8 2, 5 ,  8, 10, 20, 50, EJO, l o o I  200, 500, 30i), ~ O O C )  ga1i /In1 
i 

C o n h i n e d  S t a n d a r d s  - Cu, N i ,  C o ,  Ph, Zn i s  used as ,? W o r k i n g  

s t a n d a r d  

i i  
1 



XiV 

C u r r e n t  10 for m u l t i  element #4 S l i t  7A 

4 for s i n g l e  #3 S l i t  7A 

Wavelength 3247 D i a l  280 

Burner  Tech t ron  AB 51 (For  Cu i n  i ia tvral  waters) 

P.E. S h o r t  Pa th  (For  geochem) 

Fue l  Acety lene  Flow 1 4  

Oxidant  A i r  Flow 1 4  

Range 

0 - 5 gamma/nil F a c t o r  lx t o  100 ppm ( f o r  l o w  Cu) 

0 - 20 gamma/ml F a c t o r  4x t o  400 p p m  

Burner 90 

0 - 200 gamma/ml F a c t o r  40x t o  4000 p p m  

Wavelength 2492 D i a l  147 

Burner  i n  l i n e  

Range 

. ..,. 

0 - 1000 gamma/ml Factor 2OrJx t o  20,000 pprn 

0 - 2000 gamma/ml F a c t o r  400x t o  40,000 ppni 

Higher  r a n g e  t h a n  40,000 p p m  r e q u i r e s  l o x  d i l u t i o n  

S t a n d a r d s  

I 

! 

i 10,000 gamma/ml 
I 

1 .000  gm metal powder, H20,  HC1,  HNO3 u n t i l  d i s s o l v e d ,  add 
1 

~ ~ 1 0 4  , fume d i l u t e  t o  100 m l s  






























