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The H i t  1-96 c l a i m s  a r e  s i t u a t e d  60 m i l e s  n o r t h  of 

t h e  town of  Mayo, Y . T . ,  and were s t a k e d  a s  a  c o n t i g u o u s  b lock  

i n  A p r i l  of 1979 i n  o r d e r  t o  a s s e s s  an a r e a  of known s c h e e l i t e  

m i n e r a l i z a t i o n .  

Dur ing t h e  1979 f i e l d  season  g e o l o g i c a l  mapping and 

geochemical  sampl ing  were conducted  on t h e  c l a i m s .  

S c h e e l i t e  o c c u r s  i n  a  q u a r t z  v e i n  s tockwork w i t h i n  a  

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

t h e  p r o p e r t y .  The exposed stockwork is r e s t r i c t e d  t o  a  s m a l l  

a r e a  a t  t h e  n o r t h w e s t e r n  end of  t h e  s t o c k .  

CONCLPSI ONS AND ?2l3C014?.IENDATI ONS 

Assay samples  c o l l e c t e d  from t h e  s c h e e l i t e  b e a r i n g  

q u a r t z  v e i n  s tockwork  i n  t h e  t r e n c h e s  r e t u r n e d  an average  g rade  

o f  0.03% WO3. The low grade  and p r o b a b l e  s m a l l  s i z e  of t h e  

s tockwork make t h e  o c c u r r e n c e  o f  l i t t l e  economic i n t e r e s t .  

Development of  t h e  m i n e r a l i z e d  stockwork where t h e  

s t o c k  narrows r a p i d l y  t o  a  dyke- l ike  e x t e n s i o n  s u g g e s t s  a  

p o s s i b l e  e x p l o r a t i o n  s e t t i n g  f o r  o t h e r  s t o c k s  i n  t h e  a r e a .  

A geochemical  anomaly a t  t h e  s o u t h e a s t e r n  c o r n e r  of 

t h e  p r o p e r t y  resembles  t h a t  o v e r  t h e  s c h e e l i t e  b e a r i n g  s t o c k -  

work and t h u s  merits more d e t a i l e d  g e o l o g i c a l  and geochemical  

work. 



INTRODUCTION 

L o c a t i o n  and  Access  

The Lynx Creek  p r o p e r t y  is l o c a t e d  a t  6 4 O 0 3 ' ~  and 

1 3 5 ° 2 0 ' \ ~  on t h e  Nash Creek  Map S h e e t  (NTS 106 D 4 )  a d j a c e n t  

t o  t h e  j u n c t i o n  o f  Lynx and  S k a t e  C r e e k s .  

Access is by h e l i c o p t e r  f rom t h e  town o f  Mayo, which  

l i e s  a p p r o x i m a t e l y  6 0  m i l e s  t o  t h e  n o r t h .  

C l a i m s  

The p r o p e r t y  which  c o n s i s t s  o f  t h e  HIT 1-36 c l a i m s  

was s t a k e d  f o r  AMAX o f  Canada L i m i t e d  i n  A p r i l  1979 .  

P h y s i o g r a p h y  and  V e g e t a t i o n  

The H i t  c l a i m s  c o v e r  t h e  summit o f  a  b r o a d  n o r t h w e s t -  

t r e n d i n g  r i d g e  w i t h i n  t h e  S t e w a r t  P l a t e a u  p h y s i o g r a p h i c  u n i t .  

The t opography  is  c h a r a c t e r i z e d  by g e n t l e  s l o p e s  e x c e p t  

a t  t h e  n o r t h w e s t  e d g e  o f  t h e  p r o p e r t y  where  s t e e p  s l o p e s  o c c u r .  

E l e v a t i o n s  r a n g e  f rom 4385 f e e t  t o  3200 f e e t .  

S p a r s e  r o c k  e x p o s u r z s  a r e  m a i n l y  f e l s e n m e e r  a l o n g  t h e  

r i d g e  t o p  and  s m a l l  o u t c r o p s  a l o n g  s t e e p e r  s e c t i o n s  o f  s t r e a m  

v a l l e y s .  

The v e g e t a t i o n  c o n s i s t s  m a i n l y  o f  a l d e r ,  s p r u c e  and  

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

H i s t o r y  and  P r e v i o u s  Work 

L.H. Green and  J . A .  Roddick mapped t h e  r e g i o n  f o r  t h e  

G.S.C. i n  1 9 6 1  (Map 1282A).  

The area was f i r s t  s t a k e d ,  mapped and  p r o s p e c t e d  a s  

t h e  Bob c l a i m s  i n  O c t o b e r  o f  1962 by t h e  T i t a n  P r o j e c t  (Noranda ,  

Canex,  Homestake,  K e r r  A d d i s o n ) .  U n i t e d  Keno H i l l  r e s t a k e d  t h e  

p r o p e r t y  a s  t h e  G and  N claims i n  1964  and c a r r i e d  o u t  a  



A M A X  OF C A N A D A  L I M I T E D  

LYNX CREEK PROPERTY 
MAY0 M . D .  - Y U K O N  T E R R I T O R Y  

L O C A T I O N  M A P  

1 : 250,000 
N. T S .  R e  f. 106 D 3 and 4 

Fig. 1 



L Y N X  CREEK PROPERTY 

Fig. 2 
N.T.S. Ref. 1/06 D3,Y 



geochemica l  s a m p l i n g  and  g e o l o g i c a l  mapping program and t h e n  

r e s t a k e d  t h e  a r e a  a s  t h e  E r i n  C l a i m s  i n  March o f  1969 .  

I n  J u l y  o f  1 9 7 1 ,  A r c h e r ,  C a t h r o  & A s s o c i a t e s  s t a k e d  

t h e  a r e a  as t h e  Gwaih i r  c l a i m s  and  p u t  i n  f o u r  b u l l d o z e r  

t r e n c h e s .  

P r e s e n t  Work 

Dur ing  t h e  p e r i o d  f rom J u l y  4  t o  J u l y  1 4 ,  1979 

R . G .  K i d l a r k ,  A.C. H i t c h i n s  and  V.F. Grundy c a r r i e d  o u t  g e o l o g i -  

c a l  mapping and  geochemica l  s a m p l i n g  on t h e  p r o p e r t y .  

From August 18 t o  August 1 9 ,  1979 E . A .  F u l l e r ,  

A .  C .  Smallwood and  V.F. Grundy lamped,  mapped and  sampled  t h e  

e x i s t i n g  t r e n c h e s  on t h e  p r o p e r t y .  

REGIONAL GEOLOGY 

A t h i c k  P r o t e r o z o i c  s e q u e n c e  o f  impure  q u a r t z i t e ,  g r i t ,  

s l a t e ,  a r g i l l i t e  and  minor  l i m e s t o n e ,  which u n d e r l i e s  much o f  t h e  

s o u t h e r n  h a l f  o f  t h e  Nash Creek  map a r e a ,  is  o v e r l a i n  by a  band  

o f  t h e  J u r a s s i c  Lower S c h i s t  U n i t  f rom t h e  s o u t h e a s t  c o r n e r  o f  

t h e  Nash Creek  map a r e a  wes tward  t o  t h e  Dawson map a r e a .  The 

Lower J u r a s s i c  S c h i s t  U n i t  c o n s i s t s  o f  t h i n  b e d s  o f  q u a r t z i t e  

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

I t  is  i n  t u r n  o v e r l a i n  con fo rmab ly  by t h e  C r e t a c e o u s  Keno H i l l  

Q u a r t z i t e  U n i t  o f  p r e d o m i n a n t l y  m a s s i v e  q u a r t z i t e  w i t h  i n t e r b e d d e d  

p h y l l i t e .  

D i o r i t e  and g a b b r o  s i l ls  i n t r u d e  r o c k s  o f  t h e  Lower 

S c h i s t  a n d  Keno H i l l  Q u a r t z i t e  U n i t s .  

The younges t  r o c k s  i n  t h e  r e g i o n  a r e  C r e t a c e o u s  g r a n i t e  

t o  g r a n o d i o r i t e  i n t r u s i o n s .  



S t r u c t u r a l l y  t h e  a r e a  is c h a r a c t e r i z e d  by a  s t r o n g  

deve lopment  o f  f o l i a t i o n ,  i s o c l i n a l  f o l d i n g  and  o v e r t h r u s t i n g .  

A m a j o r  t h r u s t  f a u l t  i n  t h e  s o u t h w e s t e r n  p o r t i o n  o f  t h e  r e g i o n  

h a s  t h r u s t  P r o t e r o z o i c  s e d i m e n t s  o v e r  C r e t a c e o u s  and  J u r a s s i c  

s e d i m e n t s .  

PROPERTY GEOLOGY 

Most o f  t h e  p r o p e r t y  is  u n d e r l a i n  by n o r t h w e s t - s t r i k i n g  

q u a r t z i t e s  a n d  s c h i s t s  o f  t h e  Lower S c h i s t  U n i t  ( F i g u r e  3 ) )  which  

h a s  been  d i v i d e d  i n t o  two d i s t i n c t  l i t h o l o g i c  s u b  u n i t s ;  name ly ,  

i n t e r b e d d e d  q u a r t z i t e  and q u a r t z  mica  s c h i s t  ( U n i t  l a )  and q u a r t z -  

g r a p h i t e  s c h i s t  ( U n i t  l b )  s e p a r a t e d  by  a g r a d a t i o n a l  c o n t a c t .  

A t  t h e  n o r t h w e s t e r n  e n d  o f  t h e  p r o p e r t y  t h e  Lower S c h i s t  

d i v i s i o n  a p p e a r s  t o  b e  i n  c o n t a c t  w i t h  a s m a l l  band  o f  Keno H i l l  

q u a r t z i t e  U n i t  2 .  

An i r r e g u l a r  body o f  g a b b r o  ( U n i t  3 a )  i n t r u d e s  t h e  

s e d i m e n t s  i n  t h e  s o u t h  c e n t r a l  p o r t i o n  o f  t h e  p r o p e r t y  and  two 

b a n d s  o f  a l t e r e d  g a b b r o  ( U n i t  3 b )  o c c u r  a l o n g  t h e  n o r t h w e s t e r n  

s i d e  o f  t h e  p r o p e r t y .  

The younges t  r o c k s  a r e  C r e t a c e o u s  e q u i g r a n u l a r  medium 

t o  c o a r s e  g r a i n e d  g r a n i t e  t o  g r a n o d i o r i t e  s t o c k s  a n d  r e l a t e d  

qua r t z -mica -po rphyry  d y k e s .  The s t o c k  o u t c r o p s  i n  t h e  form o f  

a n  e l l i p s e  a p p r o x i m a t e l y  6 , 4 0 0  f e e t  l o n g  which  n a r r o w s  t o w a r d s  

t h e  n o r t h w e s t  where  a  q u a r t z - v e i n  s t o c k w o r k  is d e v e l o p e d  i n  i t .  

A t  t h e  c o n t a c t  w i t h  U n i t  l a  t h e  s t o c k  e x h i b i t s  a l e u c o c r a t i c  

a p l i t i c  t e x t u r e  w h i l e  t h e  s c h i s t  becomes e n r i c h e d  i n  b i o t i t e .  

D e s c r i p t i o n  o f  Rock U n i t s  

Only t h o s e  r o c k s  e x p o s e d  on t h e  Lynx Creek  p r o p e r t y  

a r e  d e s c r i b e d  be low.  



J u r a s s i c  

Lower S c h i s t ;  Uni t  l a , l b  - Exposures of Uni t  1 i n c l u d e  

h i g h l y  v a r i a b l e  amounts o f  i n t e r b e d d e d  q u a r t z i t e ,  quar tz-mica-  

s c h i s t  and q u a r t z - g r a p h i t e  s c h i s t .  Bands,  less t h a n  two f e e t -  

w i d e ,  of c a l c - s i l i c a t e  o c c u r  th roughou t  t h e  u n i t .  The r o c k s  

a r e  commonly f i n e  t o  medium g r a i n e d  and w e l l  f o l i a t e d .  Colour 

r a n g e s  from brown t o  g rey  o r  b l a c k  depending upon t h e  amount 

of  g r a p h i t e  p r e s e n t .  Where t h e  c o n t e n t  of  g r a p h i t e  exceeds  mica 

t h e  u n i t  h a s  been s u b d i v i d e d  i n t o  t h e  l b  U n i t .  The mica c o n s i s t s  

a lmost  e n t i r e l y  of muscovi te  a l t h o u g h  b i o t i t e  is p r e s e n t  i n  

minor amounts.  

P y r i t e  c o n t e n t  r a n g e s  from t r a c e  t o  l o c a l l y  1%. 

Cre taceous  

Uni t  2 Keno H i l l  Q u a r t z i t e  - Exposures  of  t h i s  u n i t ,  

a r e  l i m i t e d  t o  two s m a l l  o u t c r o p s  and a  t a l u s  s l o p e ,  and 

c o n s i s t  o f  d a r k  g rey  mass ive  t o  banded q u a r t z i t e s  commonly 

w i t h  v e i n l e t s  of  w h i t e  q u a r t z .  

Uni t  3 a ,  3b - A massive  t o  s l i g h t l y  f o l i a t e d ,  medium 

t o  c o a r s e  g r a i n e d  and b l a c k  t o  g reen  gabbro  and i t s  a l t e r e d  

e q u i v a l e n t  comprise t h e  u n i t .  Most of t h e  amphibole i n  t h e  

gabbro  is a l t e r e d  t o  c h l o r i t e  whereas  comple te ly  a l t e r e d  

e q u i v a l e n t s  c o n s i s t  of a  w e l l  f o l i a t e d  g r e e n s t o n e  i n  which 

t h e  f o l i a t i o n  is p a r a l l e l  t o  t h a t  of  t h e  e n c l o s i n g  sed imenta ry  

r o c k s .  Rocks of  t h i s  u n i t  a r e  c a l c a r e o u s  i n  p l a c e s ,  c o n t a i n  

t r a c e s  of c h a l c o p y r i t e  and p y r i t e  and a r e  s l i g h t l y  magnet ic .  

Uni t  4 a ,  4b - A r e l a t i v e l y  e q u i g r a n u l a r ,  medium t o  

c o a r s e  g r a i n e d  g r a n o d i o r i t e  which i s  l o c a l l y  p o r p h y r i t i c  and 

is composed of  f e l d s p a r ,  q u a r t z ,  b i o t i t e  and minor g reen  t o  

b l a c k  hornblende  i s  t h e  dominant rock- type  i n  t h i s  u n i t .  



Coarse  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 - g r a n i t e  f l o a t  may r e p r e s e n t  

a n o t h e r  i g n e o u s  p h a s e .  

A q u a r t z - v e i n  s tockwork  is  d e v e l o p e d  a t  t h e  n o r t h w e s t  

e n d  o f  t h e  s t o c k .  

STRUCTURAL GEOLOGY 

The a t t i t u d e  o f  t h e  main f o l i a t i o n  c o n s i s t e n t l y  

s t r i k e s i n  a n o r t h w e s t e r l y  d i r e c t i o n  a n d d i p s  20' t o  40° s o u t h .  

L o c a l  f l u c t u a t i o c s a r e  c a u s e d  by s m a l l  s c a l e  f o l d i n g  o f  t h e  

s c h i s t s .  

A prominen t  s t r u c t u r a l  f e a t u r e  which  is i l l u s t r a t e d  

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

o r t h o g o n a l  j o i n t  se t .  Yor th - sou th  is  t h e  p r e f e r r e d  d i r e c t i o n  

a n d  may a l s o  b e  a d i r e c t i o n  o f  f a u l t i n g .  

STOCKWORK AND MINERAL1 ZATION 

S c h e e l i t e  is  i n t i m a t e l y  a s s o c i a t e d  w i t h  t h e  grano-  

d i o r i t e  s t o c k  and  a  q u a r t z  v e i n  s tockwork  which  is w e l l  

d e v e l o p e d  i n  a 600 x 100  m a r e a ,  a t  t h e  n o r t h w e s t  e n d  o f  t h e  

s t o c k .  A maximum i n t e n s i t y  o f  25  v e i n s  p e r  m was o b s e r v e d  i n  

t h e  t r e n c h e s  b u t  t h e  a v e r a g e  d e n s i t y  i s  less  t h a n  3 p e r  metre. 

Vein w i d t h  v a r y  f rom less t h a n  1 . 3  c m  t o  g r e a t e r  t h a n  3 . 8  c m .  

Mapping o f  t h e  t r e n c h e s  i n d i c a t e s  f o u r  modes o f  

o c c u r r e n c e  f o r  s c h e e l i t e  i n  t h e  s t o c k :  

a )  d i s s e m i n a t e d  be tween  f r a c t u r e s  

b )  i n  m i l k y  q u a r t z  v e i n s  

c )  i n  q u a r t z - a m p h i b o l e  v e i n s  

d )  on h a i r l i n e  d r y  f r a c t u r e s .  

Most o f  t h e  t u n g s t e n  m i n e r a l i z a t i o n  o c c u r s  i n  t h e  

m i l k y  q u a r t z  v e i n s  and q u a r t z - a m p h i b o l e  v e i n s ;  less t h a n  10% 

o c c u r s  as d i s s e m i n a t i o n s  w i t h i n  t h e  s t o c k .  



G r a i n  s i z e  of  s c h e e l i t e  v a r i e s  f rom l e s s  t h a n  0 . 2  c m  

t o  g r e a t e r  t h a n  2 . 5  cm. The f i n e r  g r a i n s  a r e  d i s s e m i n a t e d  

w i t h i n  t h e  s t o c k  w h i l e  t h e  c o a r s e r  a r e  a s s o c i a t e d  w i t h  t h e  

q u a r t z - a m p h i b o l e  v e i n s .  

A few mi lky  q u a r t z  v e i n s  c o n t a i n i n g  t r a c e s  o f  

s c h e e l i t e  have  been  n o t e d  i n  t h e  s e d i m e n t s  and  a l te red  g a b b r o  

n e a r  t h e  c o n t a c t  w i t h  t h e  s t o c k .  

Not a l l  o f  t h e  q u a r t z  v e i n s  w i t h i n  t h e  s tockwork  

c o n t a i n  s c h e e l i t e .  L a t e  s t a g e  b a r r e n  q u a r t z  v e i n s  c u t  a l l  

m i n e r a l i z e d  v e i n s .  

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

c o v e l l i t e  and  w o l f r a m i t e  w i t h i n  t h e  s t o c k ,  t r a c e s  o f  molyb- 

d e n i t e  w i t h i n  a  q u a r t z  v e i n  i n  f l o a t  f rom t r e n c h  4 and  a  

g a l e n a  and  s p h a l e r i t e  i n  a q u a r t z  v e i n  i n  t r e n c h  1 w e r e  a l s o  

n o t e d .  

Manganese s t a i n i n g  is l o c a l l y  i n t e n s e  i n  t h e  t r e n c h e d  
area. 

T r a c e  amounts o f  d i s s e m i n a t e d  p y r i t e  and  c h a l c o p y r i t e  

have  been  r e p o r t e d  i n  g a b b r o  and  a l t e r e d  g a b b r o  u n i t s .  

Assay r e s u l t s  f rom r o c k  c h i p s  c o l l e c t e d  a t  50 metre 

i n t e r v a l s  a l o n g  t r e n c h e s  are as f o l l o w s :  

Sample Number Sample I n t e r v a l  % ' 0 0 3  
-- - 

Trench  1 - 0 p o i n t  a t  n o r t h  end  



Trench  2 

T rench  3 

Trench  4 

- 0 p o i n t  a t  n o r t h  end  

- 0 p o i n t  a t  n o r t h  end  

- 0 p o i n t  a t  n o r t h e a s t  end  

ALTERATION 

F e l d s p a r s  o f  t h e  g r a n o d i o r i t e  a r e  p a r t l y  a l t e r e d  t o  

c l a y s  a n d  b i o t i t e  and h o r n b l e n d e  g r a i n s  are c h l o r i t i z e d  i n  t h e  

s tockwork  zone .  A r g i l l i c  a l t e r a t i o n  is w i d e s p r e a d  w h e r e a s  t h e  

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

Amphiboles w i t h i n  t h e  q u a r t z ,  amph ibo le  v e i n s  a r e  

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

PROPERTY GEOCHEMICAL SURVEY 

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

S o i l  s a m p l e s  w e r e  c o l l e c t e d  f rom t h e  t o p  of t h e  B 

h o r i z o n  a t  122 rn i n t e r v a l s  u s i n g  a g r u b  hoe  a l o n g  a number o f  

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



S i l t  samples were c o l l e c t e d  from s t r e a m s  which d r a i n  

t h e  p r o p e r t y  and rock c h i p s  w e r e  t aken  from s e l e c t e d  o u t c r o p s  

and a t  50 m i n t e r v a l s  a l o n g  t r e n c h e s .  

A t o t a l  of 256 samples  - 207 s o i l s ,  8 s i l ts  and 4 1  

rock  c h i p s  - were c o l l e c t e d  and a n a l y z e d  by Rossbacher  Labora tory  

f o r  Mo,Cu,Ni,Co,Mn,Fe,Ag,Zn,Pb,W,F and Sn.  

Environment 

The topography is  c h a r a c t e r i z e d  by g e n t l e  s l o p e s  and 

t h e  v e g e t a t i o n  c o n s i s t s  mainly  o f  a l d e r ,  s p r u c e  and f i r .  Gley- 

s o l s  and humic g l e y s o l s  a r e  t h e  major  s o i l  t y p e s  on t h e  p o o r l y  

d r a i n e d  f l a t  a r e a s  of  t h e  p r o p e r t y  w h i l e  wooded brown s o i l s  a r e  

c h a r a c t e r i s t i c  o f  t h e  remainder  of t h e  p r o p e r t y .  

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

Sample s i t e s  and c o r r e s p o n d i n g  v a l u e s  f o r  Mo and W 

a r e  p l o t t e d  on a  1 :10 ,000  s c a l e  map ( F i g u r e  4 ) ;  a l l  geochemical  

d a t a  a r e  p r e s e n t e d  i n  Appendix 111. 

S o i l s  c o l l e c t e d  from t h e  a r e a  u n d e r l a i n  by s e d i -  

mentary u n i t s  a r e  s i m i l a r  i n  m e t a l  c o n t e n t  t o  t h o s e  c o l l e c t e d  

from t h e  g r a n o d i o r i t e  s t o c k .  

A f o u r  s t a t i o n  anomaly w i t h  t u n g s t e n  v a l u e s  r a n g i n g  

from 20 t o  70 ppm i n  s o i l s  o c c u r  a t  t h e  s o u t h e a s t  c o r n e r  o f  t h e  

p r o p e r t y .  Tungsten v a l u e s  i n  s o i l s  c o l l e c t e d  o v e r  t h e  

m i n e r a l i z e d  stockwork ranged from 15  t o  70 ppm. 

A few low-order ,  s p o r a d i c  t u n g s t e n  s o i l  anomal ies  

e x i s t  a l o n g  t h e  e a s t e r n  e n d  of t h e  p r o p e r t y .  

R . G .  K i d l a r k  

0 p 3c1, / Y 3 C  
L/ 
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Procedures for Collection and Processing 

of Gcochernical Sanples 

Analytical Methods for Ag, Mo, Cu, Pb, Zn, 
Fe, 1.It-1, N i ,  Co and :l i n  sediments and soi ls :  
Mo, Cu, Zn, N i  and S04" i n  waters. 

Anax Yxvl oration, Inc. 
Vanco~-.ver Off ice. 

Sctptcl ber 1970 

SN;?LE COLLECTION 

Soi l -  

B horizon material i s  sar.;pled and thus organic rFch 

topsoil  and leached upper subsoil are avoided. Occa.;ionall:f 

organic r ich  sar.ples have t o  be taken in  cvrar.:py deprccsionr,. 

Sar:ples are  taken by hand from a small exc+vatj.on 

made with a cas t  iron mattock. Approxinately 200 9 . s  of Sner 

grained material i s  ta::en and placec? in  a nuiibered, hiqh wet- 

stren*h, ICraft paper bag. The 'nags are closed by fol.ding 2nd 

do not have metal tabs. 

Observations a s  t o  the  natcre of tine sa- ple an'. t he  

environnent of the  sanple s i t e  are made i n  the f ie ld .  

Drainage Sccl iment -; 

Active sediments a re  ta?:en by hand fron t r ibutary  

drainages which are  generally of f ive  square n i l e s  catciment 

or less.  Composite samples are  taken of the f ines t  r ,aterial  

available from as near as possible t o  the centre o l  the  c?r+l.nare 

channel thus avoiding collapsed banks. EIore than one sa:.plf i s  

taken i f  marl:ed mineraloqical or textural  rseqreqation of t:'e 

sediments i s  evident. 

Some 200 qn of f lner  material i s  collecteE unlcns the  

sediment i s  unusually coarse in  winich case the  wei9:7t i s  

increased t o  1 kq. Samples are  place6 i n  t!?e sare t:.?e of 

ICraft pcper ha9 as are  er .pla~~cd in  s o i l  sa!!pling. ::+tcr 

sanples are  taken a t  a l l  appropriate s i t e s .  Approxixatel;. 1 X  

clr; are sainplcd and placed in  a clean, scretr seal e?, po!.-t::e?n 

bot t le .  Ohscrvations hrc made a t  each z i t e  rc~zc ' in :  t h c  

enviro~ulcnt an? natrrc 0 2  the sainlc.  



K o j j b a c h e r  d aboratory 
GEOCHEMICAL ANALYSTS & ASSAYERS 

UL , .-,7 rn " L 

CANADA 

TELEPHONE 299 6910 

AREA CODE 604 

SmIRY nF ?OYE ANALYTICAI TFCHNIOUES CURRENTLY IN USE AT 
ROSSRaCHFR LABORATORY -- - - - - - -- -- 

A 4 S @ T I C P ~ E C ~ ~ U E S  FOR GEOCHEMICAL scPrE_S 

S W L E  PREPARATION -- - - . - - -- - . - 
Packaees 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 7 0 ' ~ ) .  

After drving soil and sediment samples they are lightly 

pounded with a wooden block to break up aggregates of fine 

 articles 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 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 

P - r i  Ch:ns 

r n F n n q : + m  rnrb rhin cpnnl n s  - r n - r l l  1 7 -  ronci st nf  = n m ~  

trn s m ; l l l  fr--napts h r n k n n  frnm ,~n~~~nath~*rd n..+crnn kith a C t C f l  

hnmmnr. Farh framfnt ~oi-ohs c n m ~  50  n m s .  Sarnplrs ?"r nlarPd 

in s~ron- ~olvthene h ~ g s  a-d sealed with non-ronta-i-atinc wire 

t?hs. Snm~les are restricted to a sin~le rock t vne  and ohviol~s 

nlineralizatim i s  avoided. 

Soil, sediment aqd rock samples are packed secur~lv in 

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



. -. .-.-. sc:--2~:. ...< 1 -a;??lrz 2:- o2o:-ccin'?!.: ::c?17ic?z t . : ~  7 -.c t. :e 

cakcr.:al i: co!:t a f t e r  ;ax: c~..P!I~:Io. 5y T.ifall: 0': a Jones 

~ p l  L t t c r .  ' f tcr y:.!.ver.Lzing t h e  s a r ~ p l e  is nLxecl 5:1 rol  l i n g  on 

paFcr an? is thcn placed i n  a :*art paper ha?. 

S.Wd?I E 3 I G 2 S T I C N  

Digecti.on t ~ . b e s  (130 x 1.6 r m )  a r e  narked a t  t h e  5 m l  

lev21 with a ?.;axon6 penc i l .  Tvbes a r e  cleaned with hot  water 

an? eonccntratcc? HC1. 0 . 3  g samplcs a r e  weiphec3 acci ' ra tcly,  

crin.; a F i r ; l > m  3ial.-0-Grai.: balance, an.2 placed i n  t h e  appro- 

?r-iate t v 3 ~ e s .  

T q  cad :  of tile sanples  thus  prepared a r e  aZdec1 2 r:,l 

of an aci.+ r%iLxti-re comprisFng 1%: n i t r i c  and 15% p e r c h l o r i c  

acids .  liac::? oT ti-!>cs a r e  then ?laced on a? electrical hot  

?!.ate, brocqht t o  a gent1.e b o i l  (1 hour) and d iges ted  for  4; 

hc;:i-,-. Sai.pLes rnusua i iy  r i c h  i n  o rgan ic  n a t e r i a l  a r e  f i r s t  

Ixrnec' i n  a porce la in  c r i c i 5 l e  heated by a hvnsen burner before 

t h e  acid ni:ctl.-e is  aCded. g iges t ion  i s  perEor~;ied i n  a s t a i n -  

!.ess c t e c l  f.:i-..@ hoo'l. 

AZter Clgest lon tubes a r c  removed Eron t h e  hot  p l a t e  

an< t h e  vo1x.e F 3  Srocq!it up t o  5 r n l  with deionized water.  

The ttjherj a r c  sha'ren t o  n i x  t h e  s o l c t i o n  and then cei l t r iEc~ec1 

for  on2 i.lincte. Tile r e s c l t i ~ l g  c l e a r  cpper l ayer  is  used f o r  

Cr, bio, P'?, Zn, Ag, Fe, 1.m. N i  and Co dcterr2ination by a Perkin- 

21.1 F.:C ? '?>I3 ate, . ic  a':eor?tion r;pectrc$1,:.ioto;i!eter. Anal.:;tical 

~ -7c? i . i  1:"': a17 giver  0.;. tile fcllor!.:.nq p a p s .  

v 
ANALYTICAL PROCEDURES 

S F l  ver 
1. Scope - This  procedure covers a range of s i l v e r  i n  t h e  sample 

from l e s s  than . 5  t o  1000 ppm 

2. Summary of Method - The sample is  t r e a t e d  with n i t r i c  and per- 

c h l o r i c  a c i d  mixture t o  ox id ize  o rgan ics  and sulphides.  The 

s i lver t f i en  is presen t  a s  perch lora te  i n  aqueous s o l u t i o n .  The 

concent ra t ion  is determined by atomic absorpt ion spectropnoto- 

meter 

3. In te r fe rences  - S i l v e r  below 1 gamn~a/ml is  not very s t a ~ l e  

i n  s o l u t i o n .  Maintaining t h e  s o l u t i o n  i n  2Wk p e r c h l o r i c  ?re- 

vents  s i l v e r  being absorbed on t h e  g l a s s  con ta iner .  Deter..ina- 

t i o n  must be completed on t h e  same day a s  t h e  digestLon. 

Samples high i n  d i sso lved  s o l i d s ,  e s p e c i a l l y  ca l : lu ,  

cause high background absorbance. This  background absoroance 

must be cor rec ted  us ing  an a6 jacen t  Ag l i n e .  

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

Lamp - Ag 

Current  4 ma p o s i t i o n  3 

S l i t  7 A 

Wavelength 3231A Dial  287.4 

Fuel  - ace ty lene  - flow - 1 4  

Oxidant - a i r  - flow - 14 

Burner - t ech t ron  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4x 



231 l b r a t l o n  

1. S e t  1 gamina/ml t o  r e a d  40 e q u l v a l e n t  t o  20 gai,ma/qm 

F a c t o r  : :c meter  r e a d l n g  

Check s t a n d a r d s  

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

2. S e t  1 5  g m a / n ~ l  t o  100 e q u l v a l e n t  t o  100 ppm 

Check s t a n d a r d s  

40, 100 ppm 

F a c t o r  d i r e c t l y  I n  ppm Ag 

3 .  i l o t a t e  bu rne r  t o  manmum a n g l e  

S e t  10 .0  gamma/ml Ag t o  r e a d  100 

Check s t a n d a r d s  

100,200,400,1000 ppm Ag 

F a z t o r  l o x  s c a l e  r e a e i n g  

4 .  Samples h ~ g n e r  t h a n  1009 ppm shou ld  be r e - ana lyzed  by a scay  

p rocedure  

5. Background correction f o r  sample r e a d l n g  between 1 t o  5 ppm 

Calibrate AA i n  s t e p  1 

D l a l  wavelength  t o  300 (peak)  

Read t h e  samples  a g a l n  

S ~ b t r a c t  t h e  background r e a d i n g  from t h e  f l r s t  r e a d l n g  

Sts ; i<ards  

1. 1000 ganuna/ml Ag - 0.720 q m  Ag,SOq d l s s o l v e 6  i n  2G mls ilxlO3 

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

2.  lrjd gamma/n~l Ag - 10 n l s  o f  above + 20 mls HClOq, 8 i i ~ t e  t o  

1 37 i d s  

3 .  X E . I O ~ ~ C ~ ~  ~?i!:ed ~ t a n d ~ r C :  

5  ganu,,e/n,l Ag - 5 mls 100 gamma/ml d i l u t e  t o  ; 3 3  ml s  w i th  

"mixed" a c i d  

Workinq AA S t a n d a r d s  

P i p e t t e  . 2 ,  .5, 1, 2, 5, 10 mls of 100 gsnuna/ml and 2, 5 r..ls 1.030 

gamma/ml d i l u t e  t o  100 mls w i t h  2ffb Hc1O4. T h i s  e q ~ ~ v a l e n t  t o  

4, 13,  20, 40, 100, 200, 400, and 1000 ppm Ag i n  t h e  selnple .53 gn~ 

d i l u t e d  t o  1 0  m l s .  

Recovery S tanda rd  

P i p e t t e  2  m l s  o f . 5  galma/ml Ag i n  mix a c i d s  i n t o  a  sample and 

c a r r y  th rough  t h e  d i g e s t i o n .  T h i s  shoti ld g i v e  a  r e a d i n g  o f  20 

ppm Ag + o r i g i n a l  sample c o n t e n t .  

Fo l low t h e  g e n e r a l  geochemical p rocedure  f o r  sample p r e p a r a t i o n  

an< d i g e s t i o n .  

For low a s s a y  Ag, t h e  same p rocedure  i s  u sed .  Ag i s  t h e n  ca l cu -  

l a t e d  i n  oz / ton .  

'1 ppm = .0292 oz / ton  

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

oz / ton  = .0292 x  ppm Ag 



Zn G c o c h c c ~ ~ c a l  AA S c t t i n q  

L?mp Zn 

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

I Wavc l e n g t h  2133 D i a l  84 .9  

Fue l  - Ace ty l ene  Flow 1 4  

Oxidant  - A i r  Flow 1 4  

Burner - P.E. s h o r t  p a t h  90° 

Rmge  

0  - 20 ganuna/ml F a c t o r  4x - 0 t o  400 ppn 

0  - 50 ganuna/ml F a c t o r  l o x  -0 t o  1000 ppm 

For Waters - Burner AB- 51 i n  l i n e  1 ganma/ml r e a d  100 t o  g i v e  0  

t o  1000 ppb 

High Zn Burner Bo l ing  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

Fue l  1 4  Ai r  1 4 . 5  

0  t o  1000 gamnaa/ml r e a d  0  t o  20 F a c t o r  400 x  

Pure  S t a n d a r d  10,000 gamma/ntl 

1 gm Zn d i s s o l v e d ,  H20, HC1, HN03, Hc104, fumed t o  HC104 - 

make up t o  100 nlls H20 

1000, 1.00 gamma/ml and 100 m l  by d i l u t i o n  i n  20 % Hc104 

0  t o  200 gamma/ml Zn u s e  combined Cu, N i ,  Co, Pb, Zn s t a n d a r d s  

P i p e t t e  

1, 2, 3, 5, 8, 1 0  mls o f  10.000 g m a / m l  - d i l ~ t e  t o  10i) mls 

wit:]  20% H a 0 4  to  g i v e  

100, 200, 300, 500, SOO, 1000 ganuna/ml Zn f o r  h igh  zta.-.c'.ardc 

Co Geochemical. AA S e t t i n 2  

Lamp - 5 m u l t i  e lement  

C u r r e n t  1 0  #4 S l i t  2A 

Wavelength 2407 D i a l  133.1  

Fue l  - Ace ty l ene  Flow 1 4  

Oxidant  - A i r  Flow 1 4  

- 
Burner - AB 51 i n  l i n e  

Range 

0  - 1 0  gamma/ml r e a d  100 Fac to r  2 x  r e a d i n g  t o  200 ppm 

0 - 20 g a m a  ml r e a d  100 F a c t o r  4  x r e a d i n g  t o  430 ppm 

Burner a t  maximum a n g l e  

0  - 100 gamma/ml r e a d  100 F a c t o r  20 x r e a d i n g  t o  2000 ppa  

0  - 200 gammahl  r e a d  100 Fac to r  40 x  r e a d i n g  t o  4005 ppn 

S t a n d a r d s  - 1000 ganma/ml 

1 .000 gm c o b a l t  m e t a l  d i s s o l v e d  i n  HCl, ZNO, an8 f w e d  i n t o  

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

P i p e t t e  

1, 2, 10, 20 mls i n t o  100 ml v o l  f l a s k s  d i l u t e d  to  mark 

w i t h  2Pk Hclo4 

T h i s  g i v e s  

10,  20, 100, 200 gamma/ml Co 

Mixed - combinat ion  s t a n d a r d s  o f  Cu, N i ,  Co, Pb, Zn 

0 f  

1, 2, 5, 10,  20, 30, 50, 30, 100, 150, 200 ganr,,a/id a r e  ,reC 

f o r  c a l i b r a t i o n  



X 

Xii Gcoc.icmicl1 A? S r t t s n g  

Lamp M u l t i  e l c n e n t  Ca, N1, Co. Mn Cr 

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

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

Fuel  - Ace ty l ene  Flow 1 4 . 0  

Oxidant  - A i r  Flow 14 .0  

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

Range 

0 - 100 g;tmma/ml F a c t o r  2Ox - 0 t o  2000 ppr., 

0 - 200 ganeka/nil F a c t o r  40x - 0 t o  4000 ppm 

Burner 90-  

0 - 1000 ganma/ri~l F a c t o r  200x - 0 t o  20,000 ppn~ - 
0 - 2000 gamma/ml F a c t o r  400x - 0 t o  40,000 ppm 

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

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

S t a n d a r d s  

F i s h e r  10,000 ganuna/ml ( ml)  

l o x  D i l u t i o n  1000 g&a/n~l 

P i p p e t t e  

.5, 1, 2, 3, 5, 3, 10, ml o f  1000 gamnha/fi~l 

2, 3, 5, a, 10. 15, 20 nil o f  10,000 ganma/ml d i l u t e  t o  100 

mls w i t h  20% HC1O4. T h i s  g i v e s  

5, 10,  20, 30, 50, 30. 100. 200, 300, 500, 300, 1000, 1509. 

2000 gamma/ml. 

No G ? o z h e ~ ~ . i c ~ l  AA S o t t i n q  

Lr71hp ASL i i / ~  Elo 

C u r r e n t  5 #5 S l i t  7A 

Wavelength 3133 D i a l  260.2 

Fue l  - Ace ty l ene  Flow 1 2 . 0  t o  g i v e  1 "  r e d  f e a t h e r  

O x i d ~ n t  - N i t r o u s  o x i d e  Flow 1 4 . 0  

Burner - AB 50 i n  l i n e  

Cau t ion  r e a d  t i le 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  f lame a t  

end o f  g e n e r a l  AA procedure  

Range 

0 - 1 0  ganuna/ml F a c t o r  2x - 0 t o  200 ppm 

R o t a t e  bu rne r  t o  Iiiax. a n g l e  

0 - 50 ganma/ml F s c t o r  

0 - 100 gamma/ml F a c t o r  

S t a n d a r d s  1000 gamnle/ml 

D i s s o l v e  .750 p s  MOO) 

10 x 0 t o  1000 ppm 

20 x 0 t o  2000 ppm 

( a c i d  molybdic)  w i th  21) aJs H,O, 6 

lumps NaCH, when a l l  d i s s o l v e d ,  add 20 mls  HC1, d i l u t e  t o  530 ntls 

100 ganuna/ml - 1 0  x d i l u t i o n  

P i p e t t e  

.2, .5, 1, 2, 3, 5, 0, 1 0 m l s  o f  lOOgan~~a/r r t l  

2, 3, 5, 8, 1 0  mls  of 1000 ganuna/ml add 5 mls 1 P j  AlC13 

and d i l u t e  t o  100 mls  w i t h  20% HClO4 

Th i s  g i v e s  

.2, .5, 1, 2, 3, 5, S, 10, 20, 30, 50, 80, 100 ganu,~a/r~.l KO 



Fc ~eochemic,al  AA S e t t i n g  

LNLIP - Fe 

- Do not use  m u l t i  element Fe 

Current  10  #4 S l i t  2A 

Wavelength 3440.6 Dial  317.5 

Fuel - AcetyMe Flow 14.0 

Oxidant - A i r  Flow 14.0 

Burner - PE Short  Path 93' 

Range 

0 - 5000 ganrma/ntl 0 .1  x % - 0 t o  li).O% 

0 - 10,i)OO gammdml 0.2 x % - 0  t o  20.0% 

Higher Fe - 10 x d i l u t i o n  

Standards 10,000 giunma/ml 

Weigh 5.000 gms i r o n  wires, i n t o  beaker, add H,O, HCl, HNOj, 

HC104, heat  t o  H C ~ O ~  fumes. Add .HClOq to 100 m l s  + 103 11.1s 

H20, warm, d i l u t e  t o  500 &ls 

P i p e t t e  

1, 5, 10, 20, 30, 50, 80 m l s  10,000 ganlma/ml d i l u t e  t o  160 

m l s  wi th  20;6 HClO4 t o  g ive  

100, 500, 1000, 2000, 3000, 5000, a000 ganuna/nJ t o  be 

equ iva len t  t o  .2, 1.0, 2.0, 4.0, 6.0, lo.=, 16.0% Fe i n  geochem 

s m p l  e 

N i  Geochemical FA S e t t i n q  

LPmp P.E. H/C. N i  o r  nhulti element CIA, N i ,  Co, Mn, Cr 

Current  10 #4, S l i t  2A 

Wave length 3415 Dial  312.5 

R;le  - Acetlylene Flow 14.0 

Oxidant - A i r  Plow 14.0 

. Burner AB 51 i n  l i n e  

Range 

0 - 20 gamna/ml Factor  4x - 0 - 400 ppn 

0 - 100 gammdml Factor  2Ox - 0 - 2000 gamma 

45' 0 - 200 gama/ml Fac tor  40x - 0 - 4000 p p  

0 - 500 ganuna/ml Factor  lOOx - 0 - 10,000 ppm 

N i  i n  waters  and very low ranges 

Wave leng th  2320 Dial  119 

Range 0 - 5 gamma/ml Factor  l x  - 0 - 100 ppm 

Standards 10,000 gamma/ml 

1.000 pure N i  metal  d i s so lved  i n  HCl* HNOj, HC104 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 m l  HtO 

1000 giunma/ml and 100 gamnha/rul Successive l o x  d i l u t i o n s  i n  2% HClC 

1, 2* 5, BI 10  m l s  o f  100 ganma/ml 

2, 5, 8* 10  mla 1000 gmma/ml 

2, 5, 8, 10  m l s  10,000 gamma/ml - d i l u t e  t o  100 m l s  i n  22% 

HC104. This  g ives  

I ,  2, 5, 8, 10, 20, 50, 30, 100, 200, 500, W d ,  l d X  r;;..~;.a/;..i E 

Conh~ned Standards - Cu, N i ,  Co, Pb, Zn i s  used as 7 worX1:.5 

s tandard  



.:u G c ~ o c h c r ~ ~ ~ ~ a l  ,\A S c t t i q  

Lamp S i . l j l e  Cu or 

5 m u l t i  element 

Current  10 f o r  m u l t i  element #4 S l i t  7A 

4 f o r  s i n g l e  #3 S l i t  7A 

Wavelength 3247 Dial  280 

Burner Techtron AB 51 (For Cu i n  n a t u r a l  waters)  . . 
P.E. Shor t  Path (Por geochem) 

Fuel Acetylene Flow 1 4  

Oxidant Air  Flow 1 4  

Range 

0 - 5 gamma/rul Pactor  l x  t o  100 ppn ( f o r  low Cu) 

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

Burner 90. 

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

Wavelength 2492 Dial  147 

mirner i n  l i n e  

Range 

0 - 1000 gamma/ml Factor  200x t o  20,000 p p  

0 - 2000 gamma/ml Factor  400x t o  40,000 ppn 

Higher range than 40,000 ppn r e q u i r e s  l o x  d i l u t i o n  

Standards 

10,000 gamma/ml 

1.000 gm metal powder, H20,  HCl, HN03 u n t i l  d i s so lved ,  add 

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

l i N O  garma/ml 10% d i l u t i o n  above i n  20% HC104 

2090 gamr~~a/ml 20 ruls 10,000 g'amma/rnl - d i l u t e  t o  100 mls i n  

2076 HCL04 

100 gamnla/n~l l o x  d i l u t i o n  1000 gamma/ml d i l u t e  t o  100 mls i n  

20% HClOq 

200 gamma/ml l o x  d i l u t i o n  2000 gan~ma/nl d i l u t e  t o  LOO n l s  i n  

20% HClOq 

P i p e t t e  

1, 2, 3, 5, 8, 10  m l r  100 gannna/ml - d i l u t e  t o  100 m l s  with 

20% HClO4 t o  g ive  1, 2, 3, 5, a, 10  gamma/ml 

Combined s tandards  Cu, N i ,  Co, Pb, Zn 

1, 2, 5, 10, 20, 30, 50, 00, 100, 150, 200 gamma/ml 



xvi 

Lamp ASL H/c Pb 

C u r r e n t  5 ma S l i t  7A 

Wave l e n g t h  2033 D i a l  253 

Fue l  - a c e t y l e n e  Flow 1 4  

Oxidant  - a i r  Flow 14 

Burner AB 51 i n  l i n e  

Range 

0  - 20 gmnta/ml t o  r e a d  0  t o  30. F a c t o r  5% 3 t o  5 2 0  ppnc 

0  - 200 gamrm/fitl t o  r e a d  3 t o  aO. F a c t o r  SOX 0 to  5333 p p  

StanZards  - 10,000 gamma/riil 

1.000 p u r e  me ta l ,  d i s s o l v e 6  i n  11~03. fumed t o  HClOi nake  u p  

t o  100 mls i n  20% HC104 

1.000 garma/ml and 10u ganeta/ml S u c c e s s i v e  l o x  d i l u t i o n s  i n  

2  0% HCl Oq 

P i p e t t e  

1, 2, 5, 9, 1 0  mls 103  gardna/ml 

2, 5, 8, 10, 20 m l s  1000 gmma/ml d i l u t e  t o  133 mls i n  20% 

Hc104 t h i s  g i v e s  

1, 2, 5, 3, 10, 20, 50, ;O, 100, 200 gsmn~a/n.l 

Con,bined S t z n d a r d s  Cu, Ni, Co, 'Pb,  Zn, a r e  u sed  2 s  worT:i;lg 

s tandardr ;  

xvi i 

W i n  S o i l s  and S i l t s  

Reagents  and a ~ p a r a t u s  

T e s t  t u b e s  - o v r e x  d i s p o s a b l e  

T e s t  t u b e s  - sc rew c a p  

Bunsen Burner 

Flux - 5 p a r t s  NaZC03 

4  p a r t s  NaCl 

1 p a r t  KN03 p u l v e r i z e d  t o  -80 mesa 

7% SnClz i n  70% HC1 

20% KSCN i n  HZO 

E x t r a c t a n t  - 1 p a r t  t r i - n - b u t y l  phospha te  

9 p a r t s  ca rbon  t e t r a c h l o r i d e  - 
S t a n d a r d s  

.18  gms NaZW04 2Hz0 d i s s o l v e d  i n  H,O, make up t o  100 mls 

100 ganmta/ml. 1 0  ganma/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, 1 0  nil o f  1 0  gammah.l 

and 1 .5 ,  2 m l s  of  100 ganma/ml - d i l u t e  t o  10  ~ l s  

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

A r t i f i c i a l  c o l o r s  - Nabob p u r e  Lemon E x t r a c t ,  d i l u t e  w i th  1:: 

e t h a n o l  and wa te r  t o  match.  T i g h t l y  s e a l  t h e s e  f o r  pern.anent 

s t a n d a r d s  

Procedure  

1. Weigh 1 . 0  gran, sample,  add 2 qnl flux, ngix 



xvi i i 

S1-.Ccr i n  r o t a r y  f o r  2  t o  3 & , i n U t e s  ( F l u x  d b l l  r e a d  {or o n e  

n . i n u t e )  

c o o l ,  add  1 0  m l s  H20, h e a t  i n  s a n d  b a t h  t o  b o l l l n g ,  c o o l ,  l e t  

s i t  o v e r n i g h t  

S t l r .  c r u s h ,  and  m i x .  L e t  set t le 

Take 2 ml a l i q u o t  i n t o  s c r e w  c a p  t es t  t u b e  

Add 7 rnls SnC12, h e a t  i n  h o t  w a t e r  b a t h  f o r  5  m i n u t e s  (80°c)  

Cool  to  less t h a n  lS°C 

Add 1 ml 20% KSCN, mix ( i f  lerrunon y e l l o w :  con.pare c o l o r  

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

Add $ 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  

Conrpare c o l o r  

Pi01 . s r ' en~m i n  " r t e r  S r i . 9 1  C' 

1 . T: a n c f e r  50 n11a t o  1 2 5  c e p z r a t o r y  i u n n e l  

2 .  ~ c l d  5  nil .2% f e r r i c  c h l o r i d e  i n  c o n c  HCl 

3. Ad2 5  m1.c of mixed WCN a n d  SnC1, 

4. Add 1 . 2  m l s  i s o p r o p y l  e t h e r ,  s h a k e  f o r  1 m i n u t e ,  an? zl low 

p h a s e s  t o  s e p a r a t e  

5.  D-ain o f f  w a t e r  

6 .  Coxlipare t h e  c o l o r  o f  e x t r a c t a n t  

S t 3 n d a r d i z a t i o n  

P i p e t t e  0, .2, .5, 1, 2, 3, 4, 5, rnls 02 1 garma/r;.l s n d  1, 1 .5 ,  

2, m l s  o f  10 gaxtuna/ml d i l u t e  t o  50 m l s  w i t h  Eeminera l -zeC iiZO, and  

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

T ,is equivalent t o  - 
1, 4, 10 ,  20, 40, 60,  30, 100,  200, 300, 400  ppb ;&lo 

A r t i f i c i a l  c o l o r  - Nabob o r a n g e  e x t r a c t  d i l u t e  w i t h  1:l Hz0 t o  

m e t h a n o l  t o  m a t c h .  S e a l  t i g h t l y  

SnClp - 15% i n  ,15% HC1 

300 gm SnCIZ . 2Hz0 + 300 rnls HC1, u n t i l  SnC12 d i s s o l v e 2  

d i l u t e  t o  2  l i te rs  

XSCN - 5% i n  B,O 

Mixed SnC12 - KSCN 

3  p a t t s  SnC12 t o  2 p a r t s  KSCN 



xxi i 

Watcr Smiples  Run for  AA 

I .  cu - 2 gamnta/n~l reads 30 s c a l e  t h e r e f o r e  1 u n i t  = 25 ppb 

2 .  Zn - 1 ganuna/nd reads f u l l  s c a l e  t h e r e f o r e  1 u n l t  = 10 ppb 

3.  N i  - 2 . 5  ganuna/n,l reads 50 s c a l e  t h e r e f o r e  1 mit = 50 ppb 

Burner: long s l o t  t ech t ron  burner i n  l i n e  

xx i  

Sulphatc i n  Natural. Waters 

1. P i p e t t c  0.5 m l  su lpha te  reagent  mix i n t o  a co lor imet r ic  tube  

2. ~ d d  5 nl water sample and mix 

3. Rcad a t  343 w a g a i n s t  a demineralized watcr blanlc 

' 4 .  Read again a t  409Umnd s u b t r a c t  from su lpha te  reading 

5. c a l c u l a t e  ppm su lpha te  from t h e  graph 

Rcaqent 

Dissolve 54 grams red mercuric oxide (J .T .  Baker 2620- Can Lab) 

i n  185 m l  7G% p e r c h l o r i c  a c i d  and 20 m l  HZO, shake for  0r.e hour .  

Add 46.3 grams f e r r i c  perch lora te  f Fe(C104) 3 . 6H20 1 
(GFS 39) and 47 grams aluminum perch lora te  L A 1  ( C 1 0 ~ )  . 3H20 1 
(GFS 2)  Add 400 m l  water t o  d i sso lve ,  l e t  s e t t l e  overnisht ,  decant  

i n t o  b o t t l e  and make t o  1 l i t e r  

pH MEASUREMENTS 

S o i l  and drainage sediment samples a r e  dampened with 

water i n  a g l a s s  beaker t o  a pas ty  consis tency.  Demineralized 

water  i s  used f o r  t h i s  purpose a s  it has a low buf fe r  capac i ty  

and thus  does no t  inf luence t h e  pH of the  sample. Measurement 

i s  made with a Fisher  Acument pH meter. Electrodes a r e  s to red  

i n  b u f f e r  overnight.  A 30 minute warm up time i s  allowed f o r  

t h e  instrument each morning. A 10 m l  a l i q u o t  i s  taken from 

water  samples f o r  pH measurement. 

ROSSBACHER LABORATOBY 
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EXPERIENCE 

APPENDIX 111 

STATEMENT OF OUALIFICATIONS 

R . G .  Kidlark 

972 Bi rchbrook Place 
Coquitlam, B . C .  

BSc. Major in  Geology 
Universi ty of Toronto 1974 

1972 Royal Ontario Museum - Party Chief 
1974 Si lvermaque Mining - Pro jec t  Geologist 
1974-1976 Brascan Resources - S t a f f  Geologist  
1977 Chevron Standard - Senior Ass i s t an t  
1978 AMAX Minerals Exploration - Senior  Ass i s t an t  
1979 AMAX Minerals Exploration - Senior  Ass i s t an t  



STATEMENT OF QUALIFICATIONS 

NAME: A.C.  H i t c h i n s  

ADDRESS : 601-535 Thurlow S t r e e t ,  
V a n c o u v e r ,  B . C . V6E 3L6 

EDUCATION: U n i v e r s i t y  o f  T o r o n t o  - B. A. S c .  1970 

U n i v e r s i t y  o f  T o r o n t o  - M.Sc. 1973 

EXPERIENCE: Amax Potash L i m i t e d  - G e o l o g i s t  - 1972 t o  p re sen t  

STATEMENT OF QUALI F7 CATIONS 

NAME €.A. FuRem 

ADDRESS 301 - 6730 W Z t Y n g d o n  Avenue 
Butrmby, B.C. V S H  2Vti 

4 g e m  ffonounn Geology B.Sc. 
U n i v m 4  0 6  We\lXmn O W 0  - London 

EXPER1 ENCE 1975 Can. Occident& P&olewn - F i e l d  aclsh3an.t 

1976 G.S.C. - F i e l d  C U A ~ A Z U ~ ~  

1977 G.S.C. - F i e l d  a h i A & n t  

I9 78 Ehsex Mine& - G e a l o g h t  

1978 Donegat Dev&opmen& - T e m p o m y  s h k i n g  E o d d i c e  wohh 

1979 G.S.C. - Tempohatry ob&ice wohk 

1979 AMAX of Canada Limited - Geologist 
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A.C. Srn&ood 

STATEMENT OF QUAL7 F7 CATI ONS 

NAME V.F. Gmndq  

AUURESS 2969 M a t h m  Avenue 
Went Vancouvm, B.C. 
V7V 2117 

EDUCATI ON 3 t d  g e m  Cornmuce - U n i v m i h j  od 8.C . 
Vancouvm 

EXPERIENCE AMAX o f  Canada L im i ted  - f i e l d  ass i s tan t  - 1979 
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