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SUhIMARY AND CONCLUS IONS 

T h i s  r e p o r t  p r e s e n t s  r e s u l t s  of g e o l o g i c a l  mapping 

and  g e o c h e m i c a l  s a m p l i n g  on t h e  Lemax 1, 2 and  4 claims and  

F e r r y  N o .  2 crown g r a n t ,  c o n d u c t e d  d u r i n g  p a r t s  o f  May, J u n e ,  

J u l y  and A u g u s t ,  1979. The p r o p e r t y  is u n d e r  o p t i o n  t o  
AMAX P o t a s h  L i m i t e d  from M r .  P e t e r  Leon towicz  of H i l l s ,  B . C .  

The claims c o v e r  a Mo-W prospect  a s s o c i a t e d  w i t h  a 
Mesozoic-Cenozoic  q u a r t z  m o n z o n i t e  s t o c k  and a n  i n t r u s i v e  
breccia  w i t h i n  T r i a s s i c  S l o c a n  S e r i e s  m e t a s e d i m e n t a r y  r o c k s .  

T h r e e  anomalous  e n v i r o n m e n t s  were o u t l i n e d :  

1) Pb-Zn(Mo-W) m i n e r a l i z a t i o n  i n  t h e  breccia  z o n e  
2 )  Pb-Zn-(Mo) m i n e r a l i z a t i o n  i n  q u a r t z  v e i n s  i n  F e r r y  N o .  2 

crown g r a n t ,  and i n  v e i n s  a l o n g  t h e  w e s t e r n  p r o p e r t y  b o u n d a r y ,  

and  
3 )  anomalous  W-?lo i n  s o i l s  and f l o a t  o v e r l y i n g  p y r i t i c  h o r n f e l s  

n o r t h  and  w e s t  o f  t h e  q u a r t z  m o n z o n i t e  s t o c k .  
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INTRODUCTION 

G e n e r a l  S t a t e m e n t  
T h i s  r e p o r t  p r e s e n t s  r e s u l t s  o f  1979 g e o l o g i c a l  

mapping and g e o c h e m i c a l  s a m p l i n g  on claims Lemax 1, 2 and  4 ,  

and c rown  g r a n t  F e r r y  N o .  2 ,  d u r i n g  t h e  p e r i o d s  May 7 - J u n e  1, 

J u l y  2 3  - 2 5 ,  and  August 30, 1979. Mapping w a s  done  by 

C . J .  Hodgson, B.W. Kyba and  S . E .  P a r r y .  Geochemica l  s a m p l i n g  

w a s  done  by B.  J .  P a r r y .  

L o c a t i o n ,  Topography and  Access 
The Wilson  Creek  M o - W  p r o p e r t y ,  S l o c a n  M i n i n g  

D i v i s i o n ,  i s  l o c a t e d  w i t h i n  t h e  S e l k i r k  Moun ta ins  o n e  k i l o m e t r e  

n o r t h  o f  t h e  town of R o s e b e r y ,  B . C .  The p r o p e r t y  l i e s  on a 
m o d e r a t e l y  steep v a l l e y  s l o p e  be tween e l e v a t i o n s  570 and  2000 

metres on t h e  east  s i d e  of Wilson  C r e e k .  Snow c o v e r  l a s t s  on 
t h e  u p p e r  t h i r d  o f  t h e  p r o p e r t y  u n t i l  l a t e  May, making t h e  

e f f e c t i v e  work s e a s o n  May 1 t o  October 15. 

Access t o  t h e  p r o p e r t y  is o b t a i n e d  by a w e l l -  
m a i n t a i n e d  l o g g i n g  r o a d ,  which  i n t e r s e c t s  P r o v i n c i a l  Highway N o .  

6 ,  200 metres east of Rosebe ry .  A c a t e r p i l l a r  r o a d  which  

crosses t h e  c e n t r a l  p a r t  o f  t h e  p r o p e r t y ,  p r o v i d e s  v e h i c l e  

access up  t o  1000 metres e l e v a t i o n  on Lemax 1. 

C l a i m s  Data 
C l a i m s  and  u n i t s  are shown on F i g u r e  2 .  P e r t i n e n t  

claims d a t a  are  p r e s e n t e d  i n  T a b l e  1. 

T A B L E  I 

Claim U n i t  Nos. T o t a l  Locat ion  Date Date New Exp i ry  

Lemax 1 1-5 20 Aug. 27/78 Aug. 30/79 Aug. 30/79 Aug. 30/82 
U n i t s  Date Recorded Expi ry Date 

12-16 
17-21 
23-27 

Lemax 2 1-4 12 Aug. 27/78 Aug. 30/78 Aug. 30/79 Aug. 30/82 

Lemax 4 1-2 16 Sept. 14/78 Sept. 27/78 Sept. 27/79 Sept. 27/80 
13-20 

15-18 
26-29 
33-38 

Fe r ry  No. 2 C.G.  50.02 acres Aug. 24/78 Aug. 24/79 Aug. 24/82 
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REGIONAL GEOLOGY 
The p r o p e r t y  i s  s u r r o u n d e d  b y  s t r o n g l y  deformed 

m e t a s e d i m e n t a r y  and s u b o r d i n a t e  m e t a v o l c a n i c  r o c k s  r a n g i n g  i n  
age from Late P r e c a m b r i a n  t o  Upper T r i a s s i c .  A r g i l l i t e s ,  
q u a r t z i t e s  and  impure  l i m e s t o n e s  of t h e  S l o c a n  Series o c c u r  i n  
t h e  immediate  v i c i n i t y  of t h e  p r o p e r t y .  T h e s e  s u p r a c r u s t a l  
r o c k s  have  been  i n t r u d e d  by d i o r i t e s  t o  q u a r t z  m o n z o n i t e s  o f  
t h e  Mesozoic Ne l son  B a t h o l i t h  and  p e r i p h e r a l  s a t e l l i t i c  s t o c k s .  

PROPERTY GEOLOGY 

G e n e r a l  S t a t e m e n t  
Mapping w a s  c o n d u c t e d  on  Lemax 1, 2 and  4 and  on 

F e r r y  N o .  2 crown g r a n t .  Ground c o n t r o l  w a s  p r o v i d e d  by a 
metric c o n t o u r e d  o r t h o p h o t o  a t  1 :5 ,000  scale ( F i g u r e  3 ) .  

Rock U n i t s  
N ine  mappable rock t y p e s ,  shown a s  U n i t s  1 t o  9 on 

F i g u r e  3 ,  w e r e  i d e n t i f i e d  and  are described below i n  order  o f  ’ 

d e c r e a s i n g  age. U n i t s  1-3, members o f  t h e  T r i a s s i c  S l o c a n  S e r i e s ,  
are hos t  r o c k s  t o  t h e  i n t r u s i v e  r o c k  t y p e s .  

B l a c k  f i s s i l e  a r g i l l i t e  ( U n i t  1) is a p h a n i t i c ,  
commonly a p p r o a c h i n g  s l a t e  i n  c o m p o s i t i o n .  Q u a r t z i t i c  l e n s e s  
and b a n d s  l o c a l l y  c o m p r i s e  15% of t h e  r o c k .  

Grey b l o c k y  w e a t h e r i n g  q u a r t z i t e  ( U n i t  2 )  i s  v e r y  
m a s s i v e ,  r a n g i n g  from a t r u e  g r e y  q u a r t z i t e  t o  a g r e y - b l a c k  
a r g i l l a c e o u s  q u a r t z i t e .  A weak s h a l y  c l e a v a g e  o c c u r s  l o c a l l y  

i n  t h e  more a r g i l l a c e o u s  s e c t i o n s .  

Whi te  t o  g r e y  l i m e s t o n e  ( U n i t  3 )  is m a s s i v e ,  b l o c k y  
w e a t h e r i n g  t o  f i s s i l e ;  p r o x i m a l  t o  i n t r u s i v e  c o n t a c t s  it fre- 
q u e n t l y  is r e c r y s t a l l i z e d  t o  a w h i t e ,  s i l i c e o u s  marble. The 
u n i t  is 100 metres w i d e  and  may be a n  e x c e l l e n t  m a r k e r  h o r i z o n .  
C a r b o n a t e  c o n t e n t  is h i g h l y  v a r i a b l e ,  and  a r g i l l a c e o u s  s e d i m e n t s  
a d j a c e n t  t o  t h i s  u n i t  are o f t e n  l i m e  r i c h  as  w e l l .  
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Eledium g r a i n e d  h o r n b l e n d e  d i o r i t e  ( U n i t  4 )  is d a r k  
g r e y  i n  c o l o u r ,  medium g r a i n e d ,  and  v a r i e s  f rom e q u i g r a n u l a r  t o  
s u b p o r p h y r i t i c .  E u h e d r a l  p l a g i o c l a s e  p h e n o c r y s t s  up  t o  0 . 5  c m  
i n  d i a m e t e r  l o c a l l y  o c c u r  i n  a f i n e  g r a i n e d  mat r ix  w i t h  20% 
h o r n b l e n d e .  The d i o r i t e  o c c u r s  as an  o v a l  mass a t  t h e  s o u t h e r n  
boundary  of Lemax 2 and as a smaller ,  s t o c k - l i k e  i n t r u s i o n  on 
t h e  w e s t e r n  m a r g i n  o f  Lemax 1. 

L i g h t  p i n k  t o  g r e y  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 -  
m o n z o n i t e  ( U n i t  5 )  o c c u r s  as  a large i r r e g u l a r  s t o c k  i n  t h e  
c e n t r a l  p a r t  of t h e  p r o p e r t y .  A smaller  dyke  o f  q u a r t z  m o n z o n i t e  
which  i s  l e u c o c r a t i c  a t  i t s  n o r t h e r n  e n d  l i e s  n o r t h  o f  t h e  main 
m a s s .  The r o c k  is  g e n e r a l l y  m a s s i v e  b u t  may l o c a l l y  be w e l l  

f r a c t u r e d  w i t h  o n e  q u a r t z  v e i n  pe r  metre. A z o n e  o f  n e a r l y  
m a s s i v e  b u l l  q u a r t z ,  n e a r l y  30 metres i n  diameter o c c u r s  a t  t h e  

n o r t h e r n  m a r g i n  of t h e  s tock .  A lobe of q u a r t z  m o n z o n i t e  is  
i n f e r r e d  t o  s h a l l o w l y  u n d e r l i e  a t h i n  m a n t l e  of m e t a s e d i m e n t s  a t  
t h e  n o r t h w e s t  c o r n e r  of t h e  s tock .  

P o r p h y r i t i c  b i o t i t e  q u a r t z  m o n z o n i t e  ( U n i t  6 )  is  
p i n k  t o  g r e y  i n  c o l o u r ;  i t  c o n t a i n s  5% i r r e g u l a r  2 mm q u a r t z  
e y e s  and  7% e u h e d r a l ,  t w i n n e d ,  15-20 mm o r thoc la se  and  a l b i t e  

p h e n o c r y s t s  i n  a medium g r a i n e d  e q u i g r a n u l a r  m a t r i x .  An e a s t e r l y  
e l o n g a t e  p o r p h y r i t i c  b i o t i t e  q u a r t z  m o n z o n i t e  i n t r u s i o n  is p r e s e n t  
on Lemax 1 n o r t h  of t h e  main q u a r t z  m o n z o n i t e  s t o c k .  A s e c o n d  
i n t r u s i o n  o c c u r s  w e s t  o f  t h e  p r o p e r t y  on  t h e  w e s t  s i d e  o f  Wi lson  
Creek  V a l l e y .  L o c a l l y ,  where  i t  c o n t a i n s  up  t o  1% p y r i t e ,  t h e  
rock w e a t h e r s  a b r i g h t  magen ta - r ed  c o l o u r .  The age r e l a t i o n s h i p s  
be tween t h e  e q u i g r a n u l a r  and  p o r p h y r i t i c  q u a r t z  m o n z o n i t e  are 
n o t  known. 

F i n e  g r a i n e d  a p l i t e  d y k e l e t s  ( U n i t  7 )  c r o s s - c u t  t h e  
e q u i g r a n u l a r  q u a r t z  m o n z o n i t e  n e a r  t h e  Lemax 1 s o u t h e r n  b o u n d a r y .  
The d y k e l e t s  are l i g h t  p i n k  w i t h  a f i n e  g r a i n e d  s u g a r y  t e x t u r e .  
They may be l a t e  s tage  d i f f e r e n t i a t e s  of t h e  main s t o c k .  



L i g h t  g r e y  f e l d s p a r - q u a r t z  p o r p h y r y  d y k e s  ( U n i t  8 )  

c u t  t h e  h o r n b l e n d e  d i o r i t e  n e a r  t h e  s o u t h e r n  p r o p e r t y  boundary .  
The d y k e s  a re  t r u e  p o r p h y r i e s  h a v i n g  up  t o  5% 5 mm o r t h o c l a s e  
p h e n o c r y s t s  and  1% 2 mm q u a r t z  e y e s  i n  a l i g h t  g r e y  a p h a n i t i c  
ma t r ix .  Dyke w a l l s  are p a r a l l e l  and  s h a r p l y  d e f i n e d .  

P o l y m i c t i c  and  s i l i c i c  i n t r u s i v e  breccia ( U n i t  10)  
o c c u r s  as  an  e a s t e r l y  e l o n g a t e  100 by 300 metre o v a l .  I t  is 

best exposed  i n  t h e  s o u t h  f a c i n g  c l i f f s  a t  1100 metres e l e v a t i o n  
a l o n g  a p r o m i n e n t  g u l l y  on Lemax 1 ,  n e a r  t h e  p r o p e r t y  c e n t r e .  

T h r e e  d i f f e r e n t  t y p e s  of breccia were mapped. The 
f irst  breccia t y p e  which  is p r e s e n t  a t  t h e  s o u t h  end  of t h e  z o n e  
c o n s i s t s  of 70-90% a n g u l a r  c l a s t s  of e q u i g r a n u l a r  q u a r t z  mon- 
z o n i t e  i n  a f i n e  g r a i n e d  s i l i c e o u s  m a t r i x .  Up t o  0.5% p y r r h o t i t e  
and  p y r i t e ,  w i t h  t races  of spha le r i t e  and  g a l e n a  and o n e  g r a i n  
of m o l y b d e n i t e  were i d e n t i f i e d  i n  t h e  m a t r i x .  F r a g m e n t s  are ’ 

b l e a c h e d  w h i t e  and  may be s i l i c i f i e d .  

A s e c o n d  t y p e  of breccia o c c u r s  m a i n l y  i n  t h e  east  
h a l f  o f  t h e  z o n e ;  i t  a p p e a r s  s i m i l a r  t o  t h e  f irst  b u t  l a c k s  t h e  
i n t r u s i v e  f r a g m e n t s  and  t h e  s u l p h i d e  c o n t e n t  of t h e  former.  A l l  

f r a g m e n t s  a p p e a r  b l e a c h e d  a n d / o r  s i l i c i f i e d .  

The t h i r d  breccia t y p e  which  o c c u r s  on t h e  s o u t h  
s i d e  o f  t h e  z o n e  c o n s i s t s  of large b l o c k s  of a r g i l l i t e  and  
q u a r t z i t e ,  u p  t o  2 metres i n  diameter i n  a f i n e  g r a i n e d  rock 

f l o u r  ma t r ix .  The b l o c k s  are sometimes r o t a t e d ,  b u t  many a p p e a r  
i n  s i t u  s u g g e s t i n g  o n l y  loca l  b r e c c i a t i o n  and  movement. F r a g -  
men t s  are o n l y  weakly  a l tered and p y r i t e - p y r r h o t i t e  c o n t e n t  does 
n o t  e x c e e d  0.5%. 

A 1  t e r a t  i o n  
S i l i c i f i e d ,  b l e a c h e d  f r a g m e n t s  w i t h i n  t h e  i n t r u s i v e  

breccia z o n e  r e p r e s e n t  t h e  m o s t  i n t e n s e  a l t e r a t i o n  on t h e  p r o p e r t y .  
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N o r t h  and  w e s t  of t h e  main q u a r t z  m o n z o n i t e  s t o c k  m e t a s e d i m e n t a r y  
r o c k s  have  been  a l t e r e d  t o  a h a r d ,  b r i t t l e  p y r i t i c  h o r n f e l s  which 
c o n t a i n s  up  t o  1% d i s s e m i n a t e d  p y r i t e  and  p y r r h o t i t e  and  v e r y  f i n e  

g r a i n e d  b i o t i t e  which  i m p a r t s  a purp le-brown c o l o u r .  H o r n f e l s i n g  
d i m i n i s h e s  w i t h  i n c r e a s i n g  d i s t a n c e  f rom t h e  s t o c k ,  and  d i e s  o u t  
a b o u t  2000 metres n o r t h  o f  t h e  i n t r u s i v e  c o n t a c t .  

M i n e r a l i z a t i o n  
T r a c e s  o f  s p h a l e r i t e ,  g a l e n a  and  m o l y b d e n i t e  were 

i d e n t i f i e d  i n  t h e  breccia z o n e ;  t h e y  a l so  o c c u r  i n  f l a t  l y i n g  
q u a r t z  v e i n s  i n  t h e  q u a r t z  m o n z o n i t e  a l o n g  t h e  w e s t e r n  p r o p e r t y  
boundary .  S i m i l a r  v e i n s  w e r e  n o t e d  w e s t  o f  Wi lson  C r e e k ,  and  
v e r t i c a l  galena-sphalerite-quartz v e i n s  were mapped i n  a d i t s  on 
F e r r y  N o .  2 crown g r a n t .  T r a c e s  o f  s c h e e l i t e  w e r e  n o t e d  i n  

h o r n f e l s e d  a r g i l l i t e  f l o a t  f rom areas u n d e r l a i n  by p y r i t i c  ho rn -  
f e l s  and  i n  s o u t h e a s t e r l y  s t r i k i n g  f r a c t u r e s  i n  h o r n b l e n d e  
d i o r i t e  on Lemax 1. The s c h e e l i t e  i n  f l o a t  is i n t e r p r e t e d  t o  
be l o c a l l y  d e r i v e d .  

GEOCHEhf ISTRY 
G e n e r a l  S t a t e m e n t  

369 s o i l  and stream s e d i m e n t  s a m p l e s  w e r e  c o l l e c t e d  
a t  1 0 0  metre i n t e r v a l s  on l i n e s  300 metres a p a r t .  L i n e  s p a c i n g  
w a s  r e d u c e d  t o  150 metres o v e r  t h e  breccia z o n e  and  p y r i t i c  

h o r n f e l s .  72 r o c k  c h i p  s a m p l e s  o f  v a r i o u s  l i t h o l o g i e s  and  
m i n e r a l i z e d  v e i n s  were a l so  c o l l e c t e d .  

A l l  s a m p l e s  w e r e  s u b m i t t e d  t o  R o s s b a c h e r  L a b o r a t o r i e s ,  
Burnaby and a n a l y z e d  f o r  140, W and  Zn. S e l e c t e d  s a m p l e s  were a l so  
a n a l y z e d  f o r  Cu, N i ,  C o ,  Mn, F e ,  P b ,  A g  and  F.  A n a l y t i c a l  methods  
are d e s c r i b e d  i n  Appendix 111. 

S o i l  Types  and  P r o v e n a n c e  

Two s o i l  t y p e s  w e r e  r e c o g n i z e d .  Greater t h a n  70% o f  
t h e  samples were o f  a l i g h t  t o  medium brown wooded brown s o i l .  
Humic mater ia l  c o m p r i s e d  up  t o  20% o f  t h e  s o i l  t o  a d e p t h  o f  5 c m .  
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A l i g h t  g r e y  a s h  l a y e r  w a s  n o t e d  a t  m o s t  sample  s i t e s  be low t h i s  
o r g a n i c  h o r i z o n .  

The second  s o i l  t y p e  w a s  medium t o  d a r k  brown p o d z o l ,  
w i t h  a 5 c m  humic AH h o r i z o n ,  a l i g h t  g r e y ,  l e a c h e d  AE h o r i z o n  
up  t o  5 c m  i n  t h i c k n e s s  and  an o r a n g e  t o  brown B h o r i z o n .  The 

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

Geochemical  s a m p l e s  were t a k e n  from t h e  B h o r i z o n ,  
o r  where a v a i l a b l e  t h e  C h o r i z o n  g r a d a t i o n a l  i n t o  t h e  p a r e n t  
ma te r i a l .  Above 800 metres e l e v a t i o n  t h e  p a r e n t  mater ia l  is a 
p o o r l y  s o r t e d  g l a c i a l  t i l l  c o n t a i n i n g  up  t o  10% t a l u s ,  and  be low 
800 metres it is  m o d e r a t e l y  w e l l  so r t ed  a l l u v i a l  ou twash .  

R e s u l t s  
R e s u l t s  f o r  i n d i v i d u a l  s a m p l e s  are t a b u l a t e d  i n  

Appendix 111, and  are  shown f o r  hIo and  W on F i g u r e  4 .  The 
v i s u a l l y  e s t i m a t e d  t h r e s h o l d  v a l u e s  w e r e  3 ppm Mo and  1 4  ppm W .  

A weak Mo-W anomaly w a s  d e t e c t e d  i n  t h e  area o f  
p y r i t i c  h o r n f e l s ,  a v e r a g i n g  4 ppm Mo, 2 5  ppm W ,  w i t h  maximum 
v a l u e s  of 100 ppm Mo and 80 ppm W .  I n  a d d i t i o n  g r a b  s a m p l e s  o f  
q u a r t z  v e i n s  w e s t  o f  Wilson Creek  y i e l d e d  anomalous  Mo a s  d i d  o n e  
r o c k  c h i p  sample  of d i o r i t e  f rom t h e  s o u t h  p r o p e r t y  boundary  
which  a l so  c o n t a i n e d  35 ppm W .  Base metal a n o m a l i e s  o c c u r  i n  
areas o f  q u a r t z  v e i n i n g  on F e r r y  N o .  2 Crown G r a n t  and  n e a r  t h e  
w e s t e r n  p r o p e r t y  boundary .  Rock c h i p  s a m p l e s  o f  v e i n s  i n  a d i t s  
a t  t h e s e  l o c a t i o n s  w e r e  h i g h l y  anomalous  i n  P b ,  Zn and  Ag. 

T h r e e  anomalous e n v i r o n m e n t s  were d e t e c t e d  by 
g e o l o g i c a l  and  geochemica l  i n v e s t i g a t i o n s .  T h e s e  i n c l u d e :  

1) Pb-Zn(Mo-W) m i n e r a l i z a t i o n  i n  t h e  breccia z o n e  

2 )  Pb-Zn-(Mo) m i n e r a l i z a t i o n  i n  q u a r t z  v e i n s  on F e r r y  N o .  2 Crown 
G r a n t ,  and  i n  v e i n s  n e a r  t h e  w e s t e r n  p r o p e r t y  b o u n d a r y ,  and  
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3 )  Anomalous W-110 i n  s o i l s  and  f l o a t  o v e r l y i n g  p y r i t i c  h o r n f e l s  

n o r t h  and  w e s t  o f  t h e  main q u a r t z  monzon i t e  s t o c k .  

C . J .  f iodgson, P .Eng.  ( B . C . )  

S . E .  P a r r y  



APPENDIX  I - STATEMENT OF COSTS 

Wi lson Creek Lemax 1, 2 ,  4, & F e r r y  No. 2 Crown Grant 

Summary o f  Work Geochemical sampl ing and g e o l o g i c a l  mapping 

Per iod  of Work May 1 - June 1, 1979 

August 30, 1979 
J u l y  23 - 25, 1979 

Person ne 1 

C.J. Hodgson, P.Eng., 601-535 Thurlow S t r e e t ,  Vancouver, B.C.  

B.W. Kyba, Geo log is t ,  601-535 Thurlow S t r e e t ,  Vancouver, B.C.  

S.E. Parry, MSc.Geologist, 601-535 Thurlow S t r e e t ,  Vancouver, B.C.  

8 days 8 $177.60/day May 28-Ju ly  1, J u l y  22-24 $1,420.80 

6 days 8 $ l l O . l l / d a y  May 7-12 660.66 

32 days 8 $59.17/day May 1-June 1 1,893.44 
B.J. Parry ,  Geochem Tech., 601-535 Thurlow S t r e e t ,  Vancouver, B.C. 

32 days (3 $39.46/day May 1-June 1 

Room and Board 

78 days @ $25.00/day 

T r a n s p o r t a t i o n  

One four-wheel  d r i v e  25 days 8 $33.00/day 
Two four-wheel  d r i v e  11 days (3 960.00/day 

Phys ica l  Work 

Peter  Leontowicz, R.R. #1, New Cenver, B .C .  
Repair  o f  access road u s i n g  D-6N b u l l d o z e r  

Geochemical Anal vses 
Rossbacher Labora tor ies ,  Burnaby, B.C. I n v .  #9098 & #9118 
296 s o i l / s i l t  samples - Mo, Zn, W 

73 s o i l / s i l t  samples - Mo,Cu,Ni,Co,Mn,Fe,Ag,Zn,Pb,W,F 
42 rock  c h i p  samples - Mo,Ni,Fe,Pb,W,F 
30 rock  c h i p  samples - Mo,Cu,Ni ,Co,Mn,Fe,Ag,Zn,Pb,W 

Topographic Map and Orthophoto 
P a c i f i c  Survey Corporat ion,  Vancouver, B.C. I n v .  #261 
1:5000 w i t h  10 metre contours 

D r a f t i n a  and ReDort PrePara t ion  

TOTAL 

3 years  work t o  be a p p l i e d  t o  Lemax 1, 2 and F e r r y  No. 2 C.G. 
1 y e a r  work t o  be a p p l i e d  t o  Lemax 4 

1,262.72 

1,950.00 

750 .OO 
660 .OO 

1,000.00 

1,095.30 
653.35 
409.50 
195.00 

3,170.08 

WI. 00 



APPENDIX I 1  

STATEIIENT OF QUALI FICATI 01s 

N AJIE 

EDUCATION 

EXPERIENCE 

B.W. K y b a  

Four  y e a r  B S c  i n  G e o l o g y  U n i v e r s i t y  of A l b e r t a  

G e o l o g i s t ,  B r a s c a n  Resources - 1 9 7 4  

G e o l o g i s t ,  P e c h i n e y  Development  L t d .  - 

S t a f f  Geo log i s t ,  AMAX Yinerals E x p l o r a t i o n ,  

1975-1976 

1976 P r e s e n t  



STATEMENT OF QUALIFICATIONS 

NAME 

EDUCATION 

EXPERIENCE 

NAME 

EDUCATION 

EXPERIENCE 

S.E. PARRY 

4 y e a r  BSc. (Hons. Geo log ica l  Sciences) 
Queen I s Uni v e r s i  t y  , Kings t o n  , O n t a r i  o 

MSc. (Geol ogy ) 
U n i v e r s i t y  o f  Western O n t a r i o ,  London, O n t a r i o  

Geo log ica l  A s s i s t a n t  - Cominco L t d .  - 1975 
Geo log ica l  A s s i s t a n t  - S h e l l  Canada Resources - 1976 
G e g l o g i s t  - Falconbr idge Copper L t d .  - 1977, 1978 
G e o l o g i s t  - AMAX M i n e r a l s  E x p l o r a t i o n  - 1979 

B.J. PARRY 

3 y e a r  B.A. i n  Geology 
Queen I s Uni v e r s i  ty  , Kings t o n  , O n t a r i  o 

Geochemical f i e l d  a s s i s t a n t  - Dickenson Mines - 1975 
Geo log ica l  a s s i s t a n t  - S h e l l  Canada Resources - 1976 
Geochemist & camp manager, Fa lconbr idge Copper - 1977 
Geochemical t e c h n i c i a n  - U n i v e r s i t y  o f  Western O n t a r i o  - 1978,1979 
Geochemical t e c h n i c i a n  - AMAX M i n e r a l s  E x p l o r a t i o n  - 1979 
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A n a l y t i c a l .  :&thods for Ag, NO, Cu, Pb, Zn, 
Pe, I~,&I, xi, co and 77 i n  s e d i w n t s  and so i l s :  
f,$o, C u ,  Zn, Ei and. SO{.-- i n  waters .  
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Rnck Chins - . _ _ _ _ . _  - 
C r )mnns i  t e  rock c h i n  samnl P S  nnnnrallv rons i  s t  o f  s9me 

t e n  sma l l  f r a a m m t s  brnken from 1inwPathered olitc~op w i t h  a steel 
hammer. Each fragment weighs  some 50 q m s .  S?.mples are placed 
in strong polythene bags and sealed wlth 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 & ASSAYERS 

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

AREA CODE: 604 
TELEPHONE : 299-69 10 

April 30,  1974 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
ROSSBACHER LABORATORY 

I A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES -- 

SP.MPLE PREPARATION _I_.-_C___ 

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 7OoC). 

After drying soil 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. 

a fully representative 1 / 2  g. sample can be obtained for 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 

Rock samples are processed in such manner that 



level. with a d:Lamonci! p c n c i l .  Tv.be3 are c leaner?  w i t h  h o t  water 

and. c o n c e n t r a t e d  NC1. 0.5 cj sam,~ l . e s  arc wsi.ghed. a c c a r a t e l y ,  



ANFGYTICAL PROCEDURES 
V 

i 

i 1 
i 
! 

1 

I 

! 

I 

i 
I 

I 
j 
i 1 
I 
I 

i 
; 

i 
I 

! 
i 

i (  
j 

- 

S i l v e r  
1. 

2. 

3 .  

Scope - T h i s  procedure  cove r s  a r ange  of s i l . v e r  i n  t h e  sanplr 

from less than  .5 t o  1000 ppm 

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

c h l o r i c  a c i d ' m i x t u r e  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  i s  p r e s e n t  as perchlorate i n  aqueous s o l u t i o n .  The 

c o n c e n t r a t i o n  i s  de te rmined  by atomic a b s o r p t i o n  spec t rophoto-  

meter 

I n t e r f e r e n c e s  - S i l v e r  below 1 gamnia/ml i s  n o t  very  s t a b l e  

i n  s o l u t i o n .  Ma in ta in ing  t h e  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 o n  t h e  glass c o n t a i n e r  Deteri,iina- 

t i o n  must be completed on 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, e s p e c i a l l y  calcium, -~ 

cause h i g h '  background absorbance.  T h i s  background absorbance 

must be c o r r e c t e d  u s i n g  an a d j a c e n t  A q  l i ne . .  
, 

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

Lamp - A g  

Cur ren t  4 ma p o s i t i o n  3 

S l i t  7 A 

Wavelength 3231A D i a l  287.4 

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

Oxidant  - a i r  - flow - 14  

Burner - t e c h t r o n  A q . 5 1  i n  l i n e  

Maximum Conc. 3 t o  4x 



vi , 

r 
C a 3. i br a t  ion 

1. S e t  1 gamma/ml t o  read 40 equivalent t o  20 garllrlia/grl\ 

Factor :c meter reading 

Check standards 
, 

4, 10, 20, 40 ppm Ag i n  sample 

2 .  Set  15 gamma/nil t o  100 equivalent to 100 ppm 

Check standards . .. , 

408 100 pprn 

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

3 .  Rotate burner t o  maximum angle 

S e t  10.0 gamma/ml Ag t o  read 100 

Check standards 

Factor lox scale  reading 

4. Samples higher than 1000 pprn should be re-analyzed by assay 

procedure 

5. Background correction for sample reading between 1 t o  5 ppra 

Cal ibrate  AA i n  s t ep  1 

Dial wavelength t o  300 (peak) 

Read the samples again 

Subtract t h e  background reading from the f i r s t  reading 

Standards 

1. 1000 garma/ml Ag - 0.720 91 Ag2S04 dissolved i n  20 mls HxlO3 

and d i l u t e  t o  500 m l s  

2 ,  100 ganuna/nil A g  - 10 m l s  of above + 20 mls HClO4, d i l u t e  t o  

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

5 cJanui,a/nhl A g  - 5 m l s  100 ganima/ml d i l u t e  t o  l a 0  MIS w i t h  

" m i  xed I' a c i d  

Workinq AA S t a n d a r d s  

. Pipekte .2, .!3, 1, 2, 5 8  10 mls of 108 gmma/ml. and 2, 5 1.000 

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

4 8  l o ,  20, 408 loo ,  200, 4008 and  1000 ppnt A g  i n  t h e  sample  .50 gm 

T h i s  eqr;Lvalent  to 

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

Recovery  S t a n d a r d  

P i p e t t e  2 rnls of -5 galima/ml Ag  i n  m i x  a c i d s  i n t o  a sainple and 

c a r r y  t h r o u g h  t h e  d i g e s t i o n .  T h i s  should g i v e  a r e a d i n g  of 20 

: p p m  Ag f o r i g i n a l  smple c o n t e n t .  

Follow t h e  g e n e r a l  geochemica l  p r o c e d u r e  f Q r  sample  p r e p a r a t i o n  

and d iges t ion .  

F o r  l o w  assay Ag, t h e  same p r o c e d u r e  $ s  u s e d .  A g  i s  t h e n  c a l c u -  

la 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  fac tor  

o z / t o n  = .0292 x ppm A g  

.... " 
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Z n  G c o c h e n i i c a l  AA S e t t i n q  - 
Lzmp Zn 

C u r r e n t  8 #3 S l i t  2 0 A  

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

Fuel  - A c e t y l e n e  F l o w  14 

O x i d a n t  - A i r  F l o w  14 

Burner  - P.E. short path 90° . .. , 

R a n g e  

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

0 - 50 gonuna/ml Factor lox -0 t o  1000 ppm 
I 

For Waters - B u r n e r  AB- 51 i n  l i n e  1 g a n m a / m l  read  100 t o  g i v e  0 

t o  1000 ppb 
i ,-  

H i g h  Z n  Burne r  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  14 A i r  14.5 

0 t o  1000 gamma/ml read 0 t o  20 Factor 400 x 
. .  

Pure  Standard l o ,  000 gamma/ntl 

1 gm Zn dissolve& H20 ,  H C l ,  HNO3, HC.IO4, f u m e d  t o  H c 1 0 4  - t 

i 
! 

1 

i 
make up to 100 mls H20 

1000, 1-00 g a m i a / m l  and 100 m l  by d i l u t i o n  i n  20 % H C 1 0 4  

0 t o  200 gamma/ml  Z n  u s e  c o m b i n e d  CU, Ni, Co, Pb, Z n  s tandards 

Pipet te  

1 

1 

i 
i 
1 

! 1, 2, 38 58 8, 10 m l s  of 10,000 g a r m a / m l  - dilultc t o  100 rills ! 

i 
w i t h  20% ~ ~ 1 0 4  t o  g i v e  i (  

1 100, 200, 300, 500, soo, 1000 gariuna/ml Z n  for high  standards 

i 
i 



C o  Geochemical. AA S e t t i n q  

Lamp - 5 m u l t i  elenlent 

ix 

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

Wavelength 2407 Dial- 133.1 

Fuel - Acetylene Flow 14 

Oxidant - A i r  Flow 14 
I 

Burner - AB 51 i n  l i n e  . ... . 
Range 

0 - 10  gamma/ml read 100 Factor 2 x reading t o  200 ppm 

0 - 20 gania ni l  read 100 Factor 4 x reading t o  400 ppm 

Burner a t  maximum angle 

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

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

Standards - 1000 gamma/ml 

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

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

Pipet te  

1, 2, 10, 20 mls i n t o  100 ml vol f lasks  d i lu ted  t o  mark 

w i t h  20% HC104 

T h i s  gives 

10, 20, 100, 200 gamma/ml co 

Mixed - combination standards of Cu, N i ,  co, pb, Zn 

for ca l ibra t ion  



X 

Mi1 Gcoc l~emica l  AA S c t t i n q  

Lamp Mul t i  elcnient Ca, Ni, Co, Kn Cr 

Cur ren t  10  #4 S l i t  7A 

Wave l e n g t h  4030.8 D i a l  425.2 

Fuel - Acetylene Flow 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 tor  20x - 0 t o  2000 pprit 

0 - 200 ganutta/nil Fac tor  40x - 0 to 4000 ppm 

Burner 90 

0 - l O Q O  ganuna/rtil Fac tor  200x - 0 t o  20,000 ppnr - 
0 - 2000 gamma/ml Fac tor  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 tor  4x - 0 t o  400 ppni 

Standa rds  

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

l o x  D i l u t i o n  1000 gsmri.la/nil 

Pippe t t e 

.5, 1, 2, 3, 5, 3, 10, x r t l  of 1000 gamnta/rill 

2, 3, 5, 8, 10, 15, 20 nil of 10,000 ganuna/ml d i l u t e  t o  100 

m l s  w i th  20% HC104. Th i s  g i v e s  

5, 10, 20, 30, 50, 80, 100, 200, 300, 500, 300, 1000, 1500, 

2000 gamma/ml. 
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M o  Geochen, icaL AA S e t t i n q  

Limp RSL II/C No 

Cur r e t i t  5 #5 S l i t  7A 

Wavelength 3133 D i a l  260.2 

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

I 
I 

I 
1 

Flow 1 2 . 0  t o  g i v e  1" red f e a t h e r  

i 

1 

I 

i 

O x i d a n t  - N i t r o u s  o x i d e  Flow 14.0 

3 .. . Burner  - AB 50 i n  l i n e  

C a u t i o n  r e a d  t h e  o p e r a t i o n  u s i n g  N20 and a c e t y l e n e  flame 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 F a c t o r  2x - 0 t o  200 ppm 

Rotate b u r n e r  t o  iaax. a n g l e  

0 - 50 ganma/ml Fa.ctor  10  x 0 t o  1000 p p m  . 

0 - 100 gamma/ml F a c t o r  20 x 0 t o  2000 p p m  

S t a n d a r d s  1000 gamrtia/nil 

D i s s o l v e  .750 g n ~ s  Moo3 (ac id  rrtolybdic) w i t h  20 Ziils HzO, 6 

lumps Nc7CH8 when a l l  d i s s o l v e d ,  add 20 m l s  HC18 d i l u t e  t o  5 J O  nds 

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

P i p e t t e  

a n d  dilute t o  1-00 mls w i t h  20% He104 

T h i s  g i v e s  
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Fe Geochemical AA S e t t i n g  

Lamp - Fe 

- Do not u s e  n i u l t i  eiernent Fe 

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

Wavelength 340.6 D i a l  317.5 

Fuel - 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  93' 

R a n g e  

0 - 5000 ganuna/ntl 0 .1  x % - 0 t o  10.0% 

. 0 - 10,i)oo ganuna/ml 0 . 2  x % - 0 t o  20.0% 

Higher  Fe  - 1 0  x d i l u t i o n  

Standards l O , O O O  ganuna/ml ' 

Weigh 5.000 9 1 s  i r o n  w i r e s ,  i n t o  beake r ,  add HzO, HCl ,  HNO3, 

H C ~ O ~ ,  h e a t  t o  H c 1 0 4  f u n e s .  A d d  . H C 1 0 4  t o  100 m l s  + 100 rrJs 

H20 ,  warm, d i l u t e  t o  500 rills 
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N i  Gcochemical. AA S e t t i n y  

L#?mp P . E .  H/C. N i  or niu3 t i  e l e m e n t  C\i, N i ,  Co, Mn, C x  

Cur r e n t 1 0 #4,  S l i t  2A 

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

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

O x i d a n 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 p p m  

0 - 100 ganuiia/ml Factor 20x - 0 - 2000 gamma 

. ... 

45O 0 - 200 gamma/ml. F a c t o r  40x - 0 - 4000 ppm 

0 - 500 gamma/ml Factor lOOx - 0 - l O , O O O  p p m  

N i  i n  waters  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 gamma/ml F a c t 0 2  lx - 0 - 100 p p m  

S t a n d a r d s  l o ,  000 garrma/nd- 

1.000 gm p u r e  N i  m e t a l  d i s s o l v e d  i n  HC1, HNO3, HC104 t o  

perchloric funies, d i l u t e  t o  100 m l  H20 

1000 gamrna/riil and 100 ganmia/rd S u c c e s s i v e  lox d . i l u t i o n s  i n  20% HC 

. 2, 5,  8, 10 mls 10,000 ganuna/ml - d i l u t e  t o  100 rnls i n  20% 

Combined S t a n d a r d s  - c u t  N i ,  co,' Pb, Zn i s  u s e d  as F w o r k i n g  

s t a n d a r  d 
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,-- 

5 m u l t i  e lement  

C u r r e n t  10 for m u l t i  e l emen t  #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 Techt ron  AB 51 (For Cu i n  aatwal waters) . .... 
I 

P.E. S h o r t  Path (For gcochen) 

Fue l  Acety lene  Flow 1 4  

Oxidant  A i x  Flow 1 4  

Range 

0 - 5 gamma/nll Fac to r  l x  t o  100 ppm (for l o w  Cu) 

0 - 20 ganma/ml Factor 4x to  400 ppm 

Burner 90 

0 - 200 gamma/ml Factor 40x t o  4000 ppm 

Wavelength 2492 D i a l  147 

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Fac to r  200x t o  20,000 ppm 

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

Higher r ange  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  

Sta.ndards 

1.000 gm m e t a l  powder, H20, H C l ,  HNO3 u n t i l  d i s s o l v e d ,  add 

H C l O 4  , fume d i l u t e  t o  100 m l s  



1900 gariuna/ml lox d i l u t i o n  above i n  20% HC104 

2 3 ~ 1 0  yarma/ml 20 r d s  l o ,  000 g’auna/nl - dilute to 100 mls i n  

100 gamnia/nil lox d i l u t i o n  1000 gamma/ml d i l u t e  t o  100 rnls in 

20% ~ ~ 1 0 4  

200 gamma/rnl l o x  d i l u t i o n  2000 ganuna/fil d i l u t e  t o  100 rnls i n  

20% HclO4 

Pipe t te  

1, 2, 3, 5, 3, 10 mls 100 garruna/ml - d i l u t e  t o  100 mls w i t h  
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WEve l e n g t h  2833 D i a l  233 

Fue l  - a.c.etylene Flow 14 

Oxidant - a i r  Flow 14 

Burner  AB 51 i n  l i n e  . .. * 

Range 

0 - 20 gmma/ml~ t o  read 0 t o  80. Factor 5x 0 t o  5-30 p p  

0 - 200 gaw,a/ntl t o  read 0 t o  .BO. F a c t o r  50x 0 t o  5330 ppm 

Stand .ards  - l O , O O O  gamrna/lnl 

1 .000 pure meta l ,  d i s s o l v e d  in I U ~ O ~ ,  fumed. t o  I-IC104 make UP 

t o  100 n i l s  i n  20% HClOp 

, I . O O O  ganma/ml and 100 garitika/ml S u c c e s s i v e  10x d i l u t i o n s  i n  

20% ~ ~ 1 0 4  
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w i n  So i l s  and S i E  

R e a g e n t s  and a n p a r a t u s  

Test t u h e F  - m'rex disposable 

T e s t  tubes - screw c a p  

Bunsen Burne r  

Flux - 5 par ts  Na2C03  

4 p a r t s  N a C l  

1 pa r t  KN03 p u l v e r i z e d  t o  -80 mesh 

. . .  

7% Snc12 i n  70% HC1 

20% KSCN i n  H 2 0  

E x t r a c t a n t  - 1 p a r t  t r i - n - b u t y l  p h o s p h a t e  

3 p a r t s  - c a r b o n  t e t r a c h l o r i d e  

S t a n d a r d s  

-18 91s N a 2 W 0 4  2H20 d i s s o l v e d  i n  H 2 0 ,  make up t o  100 m l s  

100 ganurta/ml, 10 garrma/ml by d i l u t i o n  

S t a n d a r d i z a t i o n  - 

P i p e t t e  .5, 1, 2, 3, -5, 8, 10 nil of 1" gamma/ir,l 

and  1.5, 2 rnls of 100 gamma/ml - d i l u t e  t o  10 m l s  

c o n t i n u e  from s t ep  #4 

A r t i f i c i a l  colors - Nabob pure Lemon Extract ,  d i l u t e  w i t h  1:l 

e t h a n o l  and  w a t e r  t o  ma tch .  T i g h t l y  seal t h e s e  for pe rn ranen t  

s t a.ndar ds 

Procedure 

1. Weigh 1 .0  gram sample, add 2 gm f lux ,  mix 



T 

xviii 

2 .  S i n t e r  i n  r o t a r y  for 2 t o  3 n i inu tes  ( F l u x  d u l l  read for one  

nt inu t e )  

3 .  cool, add 10 mls H20, heat i n  s a n d  b a t h  t o  b o i l i n g ,  cool, l e t  

s it  o v e r  n i g h t  

4.  S t i r ,  c r u s h ,  and  mix. L e t  se t t le  

5. Take 2 m l  a l i q u o t  i n t o  screw cap tes t  t u b e  

6. Add 7 m l s  SnCla,  h e a t  i n  hot water  b a t h  for 5 m i n u t e s  (80.0C) 

7. C o o l  t o  less t h a n  15'C 

I 

8. Add 1 m l  20% KSCN, m i x  ( i f  lerrunon y e l l o w ;  compare color 

s t a n d a r d  l o x )  

9. A d d  4 ml e x t r a c t a n t , '  cap, s h a k e  v i g o r o u s l y  1 m i n u t e  

10. Compare color 

i 
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I .  Txans  fcr 50 ntls t o  1.25 z e p a r a t o r y  f u n n e l  

2 .  Add 5 nil .2% ferric c h l o r i d e  i n  c o n c  HCI. 

3 .  Add 5 mls of mixed. KSCN a n d  SnC12 

4. Add 1 . 2  m l s  i s o p r o p y l  ether, s h a k e  for 1 m i n u t e ,  a n 5  a1.Low 

phases t o  separate 

5. D r a i n  off water 

6 .  Coxupare t h e  color of e x t r a c t a n t  

S t a n d a , r d i z a t i o n  

P i p e t t e  0 ,  .2, . S J  1, 2, 3, 4, 5 ,  mls OZ I. gaima/Kl and 1, 1.58 

2, rnls of 10 garrtma/ml d i l v t t e  t o  50 rnls w i t h  d e m i n e r a l i z e d  H 2 0 ,  - -d 

c o n t i n u e  s tep #2. 

T : , i s  e q u i v a l e n t  t o  - 

A r t i f i c i a l  color - Nabob o r a n g e  ex t r ac t  d i l u t e  w i t h  1:l H20 t o  

m e t h a n o l  t o  n ia tch .  Seal t i g h t l y  

SnCl2  - 15% i n . 1 5 %  HC1 

300 gm SnCI.2 

d i l u t e  t o  2 l i ters  

2H20 f 300 r n l s  H C l ,  u n t i l  SnC12 d i s s o l v e d  
-. 

KSCN - 5% i n  H20 

Mixed SnC12 - KSCN 

3 patts SnC12 t o  2 p a r t s  IfSCN 
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r- 
Watcr Samples Run for AA 

2. Zn - 3. ganuiia/nil reads full sca le  therefore  1. u n i t  = 10 ppb 

3. Ni - 2.5 ganuna/ml r e a d s  50 scale therefore 1 mit = 50 ppb 

Burner: long slot t e c h t r o n  burner  i n  l i n e  

. I  

xxi 

Su lpha te  i n  Natural. Waters 

1. P i p e t t e  0.5 ml s u l p h a t e  r e a g e n t  m i x  i n t o  a colorimetric t u b e  

2. Add 5 nl w a t e r  sample and m i x  

. 

3 .  Read a t  343 v a g a i n s t  a demine ra l i zed  w a t c r  b lank 

*4. Read a g a i n  a t  4 :OOvnd  s u b t r a c t  f r o m  s u l p h a t e  r e a d i n g  

5. Gal-culate ppm s u l p h a t e  from t h e  graph 

Reaqent 

D i s so lve  54- grams r e d  mercur ic  oxide (J .T .  Ba?rer  2620- Can Lab) 

i n  185 m l  70% p e r c h l o r i c  acid and  20 ml &Or shake for one hour .  

Add 46.3 grams fe r r ic  p e r c h l o r a t e  r Fe(C104)3 . 6H20 5 

(GFS 39) and 47 grams aluminum p e r c h l o r a t e  f A 1  (C104.)3 . 3H20f. 
(GFS 2 )  Add 400 m l  w a t e r  t o  d i s s o l v e ,  l e t  sett le overnicjht, decan t  

i n t o  b o t t l e  and make to. 1 l i ter  
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'\ 

DH - _  MEA CURFMFNTS 
q q i  1 ~ n r l  c-lr3inP-n srdirnpvt S Z V - I D L ~ ~  a y e  da-.De-rlPd with 

water i n  a ?lass heakpr  to a nastv c o n s i s t m c v .  Dmincra l i zed  

water is used f o r  t h i s  purpose as it has a l o w  buffer capacity 

and thus does not influence the pH of the sample. Measurement 

is made with a Fisher Acument pH meter. Electrodes are stored 

in buffer overnight. A 30 minute warm up time is allowed f o r  

the instrument each morning. A 10 ml aliquot is taken from 

water samples f o r  pH measurement. 

ROSSBACHER LABORATORY 
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CONTRACTOR'S INVOICES 
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2225 S SPRINGER AVE 1225 S SPRINGER AVE 
BURNABY B C 

TELEPHONE 2996910 

‘ I U R N A B Y  c 
CANADA 
TELEPHONE 2994910 
AREA CODE 604 

Mod5 6acLe r J J o r a t o r k  A ~ ~ A x  CANADA 

GEOCHEMICAL ANALYSTS & ASSAYERS 

Mo,dSacLer d a  Lo r a  tory 
GEOCHEMICAL ANALYSTS & ASSAYERS 

“XTL biiI-N ‘- 

kI1- st. DATE -k 

vn 4 r -1 to 5 incl. 

INVOICE N O  917b 

CERTIFICATE NO s ? / < n  - ’- CERTIFICATE N O  9065 

-. R.C. INVOICE N O  9098 
I . *  

?l.&p,-t 93c. Cr. 

ITEM 

162v 
120” 
282 

7k 
227 
55 
2 k‘./ 

DESCRIPTION S W T O T A L  
I 

Ireoci B, for 2 elenenk 
W O C ~ Y ~ .  i o r  9 dement. 
Gecc~im~.  for k 
Geochmr. for Y 
Ireoc*m prep 
M c k  ;rep 
~ 8 6 ~ ~ 8  for Cu, h, Ln, Ag 
GeocraP a n a l y s i s  for AU 

9 $1.9 
3. jo 
2.w 
2.7.5 
0. x, 
1.00 
20.50 
2.M 

I ck 1 8  1 9 1 JUN 14 1979 
TERMS - NET 30 DAVS 

TOTAL ITEM 

106 9 
30 
1% 

1 SUB.TOTAL 1 TOTAL DESCRIPTION 
I 

G w c h a  wlysia f o r  9 dasnk 
G w c h r  urolyris for 2 e1-t. 
G-hm analyria for W 2.00 
G.ochm u u l y s i r  for  F 2.75 

1.00 
0.20 

TERMS - NET 30 OAVS 

CrC 1 8  3 7, 9 JUL 13 1979 

159.30 i 

23.10 

1 I 



Authority1 b t t e r  Mr.  C. J. Eodpon, 18 Ducember 1576 

I N V O l  C t 

2. orthophoto a t  a . C A h  of 1110,oOO w i t h  omtour8 
euprbpoeed of the above ~ a ,  a. p r  pcuing 

lAADp mum $1,490.00 
9; ?G.lera.l $alum Tax 154- 1% 

tl,b;4.10 
4s Ro.iaeia1 a l e .  tu b4.9,J 1 ,LL j ,  L J  

e l l p .  394 od 4061 

j, l15m ecribed u p p i n d  w i t h  a 10 mtre  contour 
l n r a r v a l  01' * l l r o n  Croat nrra,  38 p r  pcl lGf  
n l l p  400: I 






