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SUMMARY 

The LU 1-100 c la ims  were s t a k e d  a s  a  cont iguous 

b lock  i n  t h e  summer of 1977 t o  cover  a  g e o l o g i c a l  environment 

s i m i l a r  t o  t h a t  h o s t i n g  t h e  Anvil o rebodies .  

The p rope r ty  is s i t u a t e d  24 m i l e s  nor thwest  of 

Fa ro ,  Yukon and is a c c e s s i b l e  by h e l i c o p t e r .  

Work from l a t e  May t o  mid-August c o n s i s t e d  of 

g e o l o g i c a l  mapping, geochemist ry ,  g r a v i t y ,  Max-Min and magnet ic  

su rveys .  T h i s  r e p o r t  d e a l s  on ly  w i th  t h e  geochemical survey  of  

t h e  LU claims. The geology is p r e s e n t e d  i n  a s e p a r a t e  1978 

g e o l o g i c a l  assessment r e p o r t ,  Anvil Creek P r o p e r t y ,  LU 1-100 

c l a ims ;  by A.C. H i t c h i n s .  

Because s o i l  geochemistry has  been found t o  be  

e f f e c t i v e  i n  o u t l i n i n g  Pb-Zn d e p o s i t s  i n  t h e  Anvil  a r e a  a 

geochemical survey  c o n s i s t i n g  of rock ,  s o i l  and silt sampling 

was c a r r i e d  o u t  on t h e  LU c la ims  a s  p a r t  of an e x p l o r a t i o n  

program. A number of randomly d i s t r i b u t e d  low o r d e r  anomalies 

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

CONCLUSIONS 

No s i g n i f i c a n t  Pb-Zn s o i l ,  silt o r  rock c h i p  

geochemical anomalies appear  t o  e x i s t  on t h e  LU p r o p e r t y .  



INTRODUCTION 

Phys iography  

The topography o f  t h e  LU c l a i m s  rises from c r e e k  

bo t toms  a t  1000 m e l e v a t i o n  t o  a r e l a t i v e l y  f l a t  s a d d l e  n e a r  

t h e  c e n t r e  o f  t h e  p r o p e r t y  up t o  a  1870 m peak a t  t h e  n o r t h -  

w e s t  end .  

Roughly h a l f  o f  t h e  p r o p e r t y  is above t r e e - l i n e  and 

is s p a r s e l y  covered  by a l p i n e  g r a s s e s  o r  buckbrush .  The s t e e p  

v a l l e y  s l o p e s  a r e  covered  by s t u n t e d  s p r u c e  and p i n e .  

S t r e a m s  a r e  r e l a t i v e l y  y o u t h f u l ,  m o d e r a t e l y  t o  f a s t  

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

i n  w i d t h .  

Immature s o i l  p r o f i l e s  r e f l e c t  t h e  s u b - a r c t i c  c l i m a t e  

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

P r e v i o u s  Work 

S e v e r a l  companies i n c l u d i n g  Cyprus Anvi l  and Welcome 

Nor th  have  worked i n  t h e  v i c i n i t y  o f  t h e  LU claims t o  t h e  e x t e n t  

o f  d r i l l  t e s t i n g  g e o p h y s i c a l  a n o m a l i e s ,  ma in ly  t o  t h e  s o u t h  o f  

t h e  LU group  i n  t h e  Anvi l  Creek v a l l e y .  No o l d  c l a i m  p o s t s  

were found  on t h e  LU claims. 

Templeman-Kluit mapped t h e  a r e a  from t h e  LU c l a i m s  

s o u t h - e a s t  t h r o u g h  t h e  Anvi l  a r e a  d e p o s i t s  t o  Ross R i v e r  f o r  

t h e  G.S.C.,  i n  1967-1968. 

AMAX i n t e r e s t  i n  t h e  a r e a  began i n  1975 w i t h  r e g i o n a l  

mapping and silt sampl ing .  The main b l o c k  o f  LU claims were 

s t a k e d  i n  June  1977 t o  c o v e r  Lower Cambrian b i o t i t e  s c h i s t s  and 

g r a p h i t i c  u n i t s  c o n s i d e r e d  f a v o u r a b l e  f o r  Anvi l - type  m i n e r a l i -  

z a t i o n .  A d d i t i o n a l  c l a i m s  were s t a k e d  l a t e r  i n  t h e  s e a s o n  t o  

i n c l u d e  anomal ies  d i s c o v e r e d  i n  t h e  c o u r s e  o f  a n  AEM s u r v e y  

c a r r i e d  o u t  i n  1977.  
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REGIONAL GEOCHEMISTRY 

The f o l l o w i n g  d i s c u s s i o n  is a  summary of p r e v i o u s  

work by Leary  e t  a 1  (1977)  and Morton (1970)  on o r i e n t a t i o n  

s u r v e y s  c a r r i e d  o u t  by AMAX and o t h e r s  o v e r  major  d e p o s i t s  i n  

t h e  Anvi l  a r e a .  

D e s p i t e  t h e  p r e s e n c e  of  p e r m a f r o s t  and g l a c i a l  over-  

burden t h e  trace e lement  c o n t e n t  o f  bedrock i s  r e f l e c t e d  i n  t h e  

s o i l .  However, s o i l  h o r i z o n s  a r e  o f t e n  d i s c o n t i n u o u s  l e a d i n g  

t o  v a r y i n g  d e g r e e s  o f  metal e n r i c h m e n t .  A t  Vangorda l o c a l  c l a y  

l a y e r s  w i t h i n  t h e  overburden  mask m e t a l  i o n  m i g r a t i o n  from t h e  

u n d e r l y i n g  mass ive  s u l p h i d e  body t o  produce  geochemical  h i g h s  

s e p a r a t e d  by a r e a s  of background v a l u e s .  I n  s p i t e  of  t h e s e  

problems s o i l  sampl ing  o v e r  t h e  A n v i l ,  Vangorda and Swim 

d e p o s i t s  r e v e a l  secondary  Pb ,  Zn, Mo and Ba h a l o e s  above t h e  

o r e  zones .  I n  g e n e r a l  t h e  Zn anomal ies  appear  t o  b e  t h e  most 

e x t e n s i v e  and un i fo rm whereas  Pb anomal ies  a r e  more e r r a t i c .  

A t  Vangorda e r ra t ic  s p o t  anomal ies  o f  2 t o  3 t i m e s  

background o c c u r  i n  low swampy a r e a s  and a r e  n o t  a s s o c i a t e d  

w i t h  u n d e r l y i n g  s u l p h i d e  m i n e r a l i z a t i o n .  Only homogeneous 

a r e a s  w i t h  anomal ies  g r e a t e r  t h a n  2 t o  3 t i m e s  background a r e  

c o n s i d e r e d  s i g n i f i c a n t .  

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

i n  n i c k e l  and copper  w h i l e  s o i l s  o v e r l y i n g  g r a n i t e  a r e  s l i g h t l y  

e n r i c h e d  i n  t i n .  

S o i l  development i n  t h e  r e g i o n  is  immature and 

c o n s i s t s  of  t h e  f o l l o w i n g  z o n e s :  

A) Humus - s e v e r a l  i n c h e s  t h i c k  

B)  V o l c a n i c  Ash - u n c o n s o l i d a t e d ,  up t o  6" t h i c k  

C) G l a c i a l  - g r a v e l ,  s a n d  and c l a y  t o  bedrock .  

O r i e n t a t i o n  s t u d i e s  have concluded t h a t  t h e  C s o i l  

zone is  t h e  most r e l i a b l e  zone t o  sample .  



From p rev ious  AMAX su rveys  t h r e s h o l d  va lues  f o r  s o i l s  

i n  t h e  Selwyn Basin a r e  a s  f o l l o w s :  

Element Analyzed 

Pb 
Zn 
B a  
Ag 
Cu 
Mo 
N i  
Co 
Mn 
Fe 
W 

Anomalous Threshold 

> 50 ppm 
,150 - 
>700 
>1 .0  

80 - 
> 1 0  - > l o o  - 
> 70 - 
>600 - 
- >5.08{- Upper Threshold 
> 10  - 

Cyprus Anvil  ha s  no ted  t h a t  rock ch ip  samples from 

t h e  ore -bear ing  g r a p h i t i c  u n i t ,  c o l l e c t e d  from o u t s i d e  t h e  o r e  

zone,  are geochemically anomalous (whereas rock c h i p s  

c o l l e c t e d  from o t h e r  g r a p h i t i c  ho r i zons  a r e  g e n e r a l l y  n o t ) .  

PROPERTY GEOCHEBlI CAL SURVEY 

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

The o b j e c t i v e  of t h e  p r e s e n t  survey was t o  d e l i n e a t e  

a r e a s  of bedrock m i n e r a l i z a t i o n  and expand t h e  geochemical d a t a  

base  f o r  t h e  Anvil Creek a r e a .  

S o i l  samples were t aken  a t  200 f o o t  i n t e r v a l s  a long  

a number of t r a v e r s e  l i n e s  run pe rpend icu la r  t o  t h e  g e o l o g i c a l  

s t r i k e .  Grub hoes  were u t i l i z e d  t o  c o l l e c t  samples from t h e  

t o p  of  t h e  C zone;  j u s t  below t h e  ash  l a y e r .  

S i l t  samples were t aken  wherever t r a v e r s e s  i n t e r -  

s e c t e d  s t r eams .  

Rock ch ip  samples w e r e  c o l l e c t e d  from every  g raph i t e -  

b e a r i n g  ou tc rop  encountered.  

S o i l ,  silt and rock c h i p  samples were analyzed by  

Rossbacher Laboratory f o r  Cu,Ni,Co,Mn,Fe,Pb,Zn,Ag, and Mo. 



A t o t a l  o f  801 samples  c o n s i s t i n g  o f  695 s o i l ,  51 

s i l t ,  and 55 r o c k  c h i p  samples  were c o l l e c t e d .  

Environment 

S o i l  development on t h e  p r o p e r t y  c l o s e l y  resembles  

t h e  g e n e r a l  r e g i o n a l  p r o f i l e .  G l e y s o l s  are p r e v a l e n t  o v e r  most 

o f  t h e  p r o p e r t y  e x c e p t  on s t e e p  v a l l e y  s l o p e s  where f a i r l y  c l e a n  

s a n d s  are t h e  dominant s o i l  t y p e .  Slumping down v a l l e y  s l o p e s  

r e s u l t s  i n  an i n c r e a s e  o f  overburden  t h i c k n e s s  towards  t h e  

v a l l e y  bot tom.  

Wooded n o r t h e r n  s l o p e s  l o c a l l y  have s o i l  p r o f i l e s  

c o m p l e t e l y  i n d u r a t e d  by p e r m a f r o s t ,  i n  which c a s e ,  s o i l  samples  

canno t  b e  c o l l e c t e d  from t h e  C zone and humic samples  a r e  

a c c e p t e d .  

R e s u l t s  

Sample sites and c o r r e s p o n d i n g  v a l u e s  f o r  Pb, Zn, Ag 

are p l o t t e d  on 1 ; 1 0 , 0 0 0  s c a l e  maps ( F i g u r e  3 ) .  Data  f o r  t h e  

remain ing  e l e m e n t s  i s  p r e s e n t e d  i n  Appendix I .  The range  o f  

v a l u e s  f o r  e a c h  e lement  is p r e s e n t e d  below. 

S o i l  Samples 

Element  Analyzed 

Mo 
Cu 
N i  
Co 
Mn 
Fe 
Ag 
Zn 
Pb 

S i l t  Samples - t h e  range  o f  geochemical  v a l u e s  is a s  f o l l o w s :  

Mo 1 6  
Cu 16 70 
N i  12  124 
Co 1 0  38 
1.h 100 3200 
Fe 1.1% > l o .  0% 
Ag 0 . 4  6 . 0  
Zn 54 880 
Pb 12 120 



Rock Chip Samples - t h e  r a n g e  o f  v a l u e s  a r e  p r e s e n t e d  below: 

DISCUSS ION OF RESULTS 

T h r e s h o l d  v a l u e s  de te rmined  from p r e v i o u s  AMAX 

s o i l  s u r v e y s  ( s e e  page 4 ) ,  w e r e  u s e d  i n  t h e  p r e s e n t  s u r v e y .  

S o i l  Samples 

A few s c a t t e r e d  low o r d e r  l e a d - z i n c  anomal ies  e x i s t  

on t h e  p r o p e r t y .  They are c l o s e  t o  t h r e s h o l d  v a l u e  and appear  

t o  have  no p a r t i c u l a r  l i t h o l o g i c  c o r r e l a t i o n .  

S i l t  Samples 

A v a l u e  o f  880 pprn Zn a d j a c e n t  t o  c a l c - s i l i c a t e  

and g r a p h i t i c  r o c k  u n i t s  o c c u r s  a t  t h e  n o r t h w e s t e r n  c o r n e r  o f  

t h e  p r o p e r t y .  S o i l  anomal ies  i n  t h i s  a r e a  a r e  j u s t  above 

t h r e s h o l d  v a l u e s .  

Two o t h e r  anomal ies  of  Pb (120 pprn), Zn (300 pprn), 

Ag ( 6 . 0  ppm) and Pb ( 4 8  ppm), Zn (180 ppm) , Ag ( 1 . 4  P P ~ )  

o c c u r  at  t h e  bot tom o f  a  s t r e a m  v a l l e y  a l o n g  t h e  c e n t r a l  

n o r t h e r n  p a r t  o f  t h e  p r o p e r t y  ( F i g u r e  3 ) .  The s t r e a m  is p a r t  

o f  t h e  d r a i n a g e  sys tem o f  a  geochemica l ly  anomalous l a k e  s i t u -  

a t e d  on t h e  former  KY c 1 a i r n s ; n o r t h e a s t  o f  t h e  LU p r o p e r t y .  

Rock Chip Samples 

Rock c h i p s  from g r a p h i t i c  u n i t s  on t h e  p r o p e r t y  a r e  

o n l y  s l i g h l y  anomalous i n  Pb and Zn. 

Rock c h i p s  w i t h  h i g h  N i  v a l u e s  a r e  a s s o c i a t e d  w i t h  

bands  o f  a m p h i b o l i t e  a t  t h e  s o u t h e a s t e r n  end  of t h e  p r o p e r t y .  
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SAMPLE COLLECTION 

S o i l s  

B ho r i zon  m a t e r i a l  i s  sampled and t h u s  o r g a n i c  r i c h  

t o p s o i l  and leached  upper s u b s o i l  are avoided.  Occas iona l ly  

o r g a n i c  r i c h  s a r q l e s  have t o  be  t aken  i n  swampy dep res s ions .  

Samples are t a k e n  by hand from a s m a l l  excava t ion  

made w i t h  a cast i r o n  mattock.  Approxinate ly  200 gms o f  f iner  

g ra ined  material i s  t a k e n  and p l aced  i n  a numbered, h i g h  wet- 

s t r e n g t h ,  Rca f t  paper bag. The bags are c l o s e d  by f o l d i n g  and 

do no t  have me ta l  t a b s .  

Observa t ions  as t o  t h e  n a t u r e  o f  t h e  sample and t h e  

environment o f  t h e  sample s i te  a r e  made i n  t h e  f i e l d .  

Drainage Sediments 

Ac t ive  sediments  a r e  t a k e n  by hand from t r i b u t a r y  

d r a i n a g e s  which axxe g e n e r a l l y  o f  f i v e  square  m i l e s  catchment 

o r  less. Composite samples are t aken  o f  t h e  f i n e s t  m a t e r i a l  

a v a i l a b l e  from as near  as p o s s i b l e  t o  t h e  c e n t r e  o f  t h e  d ra inage  

channel  t h u s  avo id ing  c o l l a p s e d  banks. More t h a n  one sample i s  

t a k e n  i f  marked mine ra log ica l  o r  t e x t n r a l  s e g r e g a t i o n  o f  t h e  

sediments  i s  e v i d e n t .  

Some 200 c p  o f  f i n e r  m a t e r i a l  is  c o l l e c t e d  u n l e s s  t h e  

sediment i s  unusua l ly  c o a r s e  i n  which case t h e  weight  i s  

i n c r e a s e d  t o  1 kg. Samples are p l aced  i n  t h e  sane t y p e  o f  

1-aft paper  bag a s  are employed i n  s o i l  sampling. Water 

samples are t a k e n  a t  a l l  a p p r o p r i a t e  sites. Approximately 100 

m l s  are sampled and p l aced  i n  a c lean ,  screw sea l ed ,  po ly thene  

b o t t l e .  Observa t ions  are made a t  each s i te  r e g a r d i n g  t h e  

environment and n a t u r e  o f  t h e  sample. 



Rock Chi~s 

Composite rock chip samples generally consist of some 

ten small fragments broken from unweathered outcrop with a steel 

hammer. Each fragment weighs some 50 gms. Samples are placed 

in strong polythene bags and sealed with non-contaminating wire 

tabs. Samples are'restricted to a single 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. 
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A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES - 

SAMPLE PREPARATION 

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 (maxim temperature 70'~). 

-After drying soil and sediment samples they are lightly 

C 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 for analysis. 

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fragments of 2 m. 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 



s c r e e n .  Wnere samples  a r e  a p p r e c i a b l y  h e a v i e r  t h a n  2 kg t h e  

material i s  s p l i t  a f t e r  jaw c r u s h i n g  by means o f  a J o n e s  

s p l i t t e r .  A f t e r  p u l v e r i z i n g  t h e  sample i s  mixed by r o l l i n g  on 

p a p e r  and i s  t h e n  p l a c e d  i n  a K r a f t  paper  bag. 

SAMPLE DIGESTION 

D i g e s t i o n  t u b e s  (100 x 1 6  mm) are marked a t  t h e  5 m l  

l e v e l  w i t h  a diamond p e n c i l .  Tubes are c l e a n e d  w i t h  h o t  w a t e r  

and c o n c e n t r a t e d  HC1. 0 .5  g samples  a r e  weighed a c c u r a t e l y ,  

u s i n g  a F i s h e r  Dial-O-Gram ba lance ,  and p l a c e d  i n  t h e  appro-  

p r i a t e  t u b e s .  

To e a c h  o f  t h e  samples  t h u s  p r e p a r e d  a r e  added 2 m l  

o f  a n  a c i d  m i x t u r e  c o m p r i s i n g  1'5% n i t r i c  and 25% p e r c h l o r i c  

a c i d s .  Racks o f  t u b e s  are t h e n  ? l a c e d  on  an  electr ical  h o t  

plate, b r o u g h t  t o  a g e n t l e  bo i l  (&  hour)  and d i g e s t e d  f o r  4$ 

h o u r s .  Samples u n u s u a l l y  r i c h  i n  o r g a n i c  m a t e r i a l  are f i r s t  

burned i n  a p o r c e l a i n  c r u c i b l e  h e a t e d  by a bunsen b u r n e r  b e f o r e  

t h e  a c i d  m i x t u r e  i s  added. D i g e s t i o n  is performed i n  a s t a i n -  

less steel fume hood. 

A f t e r  d i g e s t i o n  t u b e s  are removed from t h e  h o t  p l a t e  

and  t h e  volume i s  b r o u g h t  u p  t o  5 m l  w i t h  d e i o n i z e d  w a t e r .  

The t u b e s  are shaken t o  mix t h e  s o l u t i o n  and t h e n  c e n t r i f u g e d  

f o r  o n e  minu te .  The r e s u l t i n g  clear upper  l a y e r  i s  u s e d  f o r  

Cu, Mo, Pb, Zn, Ag, Fe, Mn, N i  and Co d e t e r m i n a t i o n  by a Perk in -  

Elmer 290B a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o n e t e r .  A n a l y t i c a l  

p r o c e d u r e s  are g i v e n  on t h e  f o l l o w i n g  pages .  



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  sample 

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

Summary of Method - The sample  i s  t r e a t e d  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  o x i d i z e  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 p e r c h l o r a t e  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  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 

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

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

v e n t s  s i l v e r  b e i n g  a b s o r b e d  on  t h e  glass c o n t a i n e r .  D e t e r ~ ~ ~ i n a -  

t i o n  must be comple ted  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  ca lc ium,  

c a u s e  h i g h  background a b s o r b a n c e .  T h i s  background a b s o r b a n c e  

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

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

Lamp - A g  

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

S l i t  7 A 

Wavelength 3281A D i a l  2 8 7 . 4 .  
f 

F u e l  - a c e t y l e n e  - f l o w  - 1 4  

Oxidan t  - a i r  - f l o w  - 1 4  

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

. . Maximum Conc. 3 t o  4x 



Calibration 

1. Set  1 gamma/ml t o  read 40 equivalent t o  20 ganima/gm 

Factor 3 x meter reading 

. - Check standards 

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

2. Set  15 gamma/ml t o  100 equivalent t o  100 pprn 

Check standards 

40, 100 pprn 

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

3 .  Rotate burner t o  maximum angle 

Set  10.0 gamrna/ml Ag t o  read 100 

Check standards 

100,2008 400,lOOO pprn Ag 

Factor lox sca le  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 ppn 

Calibrate AA i n  s tep  1 

Dial wavelength t o  300 (peak) 

Read the samples .again 

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

Standards 

1. 1000 gamma/ml Ag - 0.720 gm Ag2S04 dissolved i n  20 rnls Hx103 

and d i l u t e  t o  500 rnls 

2 .  100 gamma/ml Ag - 10 rnls of above + 20 rnls HC104, d i l u t e  t o  

100 rnls 
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3 .  Recovery sp iked  s t a n d a r d  

5 gamra/nl Ag - 5 rnls 100 gamma/ml d i l u t e  t o  100 rnls w i t h  

"mixed" a c i d  

Workinq AA Standa rds  

. Pipette .2,  . 5 ,  1, 2, 5 ,  10 rnls of 100 gamma/ml and 2, 5 nils 1.000 

gamma/ml d i l u t e  t o  100 rnls w i t h  20% HC104. T h i s  e q ~ ~ v a l e n t  t o  

4, 10, 20, 40, 100, 200, 400, and 1000 ppm Ag i n  t h e  sample .50 grn 

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

Recovery S t anda rd  

P i p e t t e  2 rnls o f  ,5 gamna/ml Ag i n  m i x  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  should g i v e  a r e a d i n g  of 20 

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

Follow t h e  g e n e r a l  geochemical procedure  f o r  sample p r e p a r a t i o n  

and d i g e s t i o n .  

For l o w  a s s a y  Ag, t h e  same procedure  i s  used.  Ag i s  t h e n  ca l cu -  

l a t e d  i n  oz/ ton.  . 

conve r s ion  f a c t o r  

oz/ ton = .0292 x ppm Ag 
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Zn Geochemical M S e t t i n q  - 

Cur ren t  8 #3 S l i t  20A 

Wave l e n g t h  2133 Dia l  84 .9  

Fue l  - Acety lene  Flow 1 4  

o x i d a n t  - A i r  Flow 1 4  

Burner - P.E. s h o r t  pa th  90" 

Range 

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

0 - 50 gamma/ml Fac to r  l o x  -0 t o  1000 ppm 

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

t o  1000 ppb 

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

Fuel  1 4  A i r  14 .5  

0 t o  1000 gamma/ml r e a d  0 t o  20 Fac to r  400 x 

Pure S t anda rd  l o ,  000 gamma/ml 

1 gm Zn d i s s o l v e d ,  H,O, HC1, HN03, HC1O4. fumed t o  ~ ~ 1 0 ~  - 
make up  t o  100 m l s  H 2 0  

1000, 100 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, 10  m l s  o f  10,000 gamma/ml - d i l u t e  t o  100 rnls 

w i t h  20% Hc104 t o  g i v e  

100, 200, 300, 500, 800, 1000 gamma/ml Zn f o r  h igh  s t a n d a r d s  



Co Geochemical AA Setting 

Lamp - 5 multi element 
Current 10 #4 Slit 2A 

Wavelength 2407 Dial 133.1 

Fuel - Acetylene Flow 14 
Oxidant - Air Flow 14 

- 
Burner - AB 51 in line 

Range 

0 - 10 gamma/ml read 100 Factor 2 x reading to 200 p p m  

0 - 20 garma ml read 100 Factor 4 x reading to 400 ppm 
Burner at maximum angle 

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

0 - 200 gamma/nl read 100 Factor 40 x reading to 4000 ppm 
Standards - 1000 gamma/ml 

1.000 grn cobalt metal dissolved in HC1, HNO, and fumed into 

HC104, dilute to 1 liter 

Pipette 

I, 2, 10, 20 mls into 100 ml vol flasks diluted to mark 

with 20% ~ ~ 1 0 ~  

This gives 

10, 20, lOO, 200 gamma/ml Co 

Mixed - combination standards of Cu, Ni, CO, Pb, Zn 
of 

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 ganuna/rfil are used 

for calibration 



Mn Geochemical AA S e t t i n q  

Curren t  10 #4 S l i t  7A 

Wave l eng th  4030.8 Dia l  425.2 

Fuel - Acetylene  low 14.0 

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 m a / m l  Fac tor  20x - 0 t o  2000 ppm 

0 - 200 gananuta/nd Fac tor  40x - 0 t o  4000 ppm 

Burner 90' 

0 - 1000 gamma/n~l Fac tor  - 200x - 0 to  20,000 ppn 

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 pprn 

Standards  

F i s h e r  l O , O O O  ganuna/n~l ( m l )  

lox D i l u t i o n  1000 g d a / n r l  
, 

P i p p e t t e  

.5, 1, 2, 3, 5, 8, 10, r n l  o f  1000 gamrrla/rnl 

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

m l s  w i th  20% H c l O 4 .  Th i s  g i v e s  



Lamp ASL H/C Mo 

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

I Wavelength 3133 D i a l  260.2 

Fue l  - Acety lene  Flow 1 2 . 0  t o  g i v e  1" red f e a t h e r  

Oxidant  - N i t r o u s  o x i d e  Flow 14 .0  

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

Cau t ion  r e a d  the 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  f lame a t  

end o f  g e n e r a l  AA procedu re  

Range 

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

R o t a t e  burner  t o  luax. a n g l e  

0  - 50 ganma/ml F a c t o r  1 0  x 0  t o  1000 ppm 

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

S t a n d a r d s  1000 g m a / m l  - 

D i s s o l v e  .750 gms Moo3 ( a c i d  molybdic)  w i t h  20 nls H20,  6 

lumps NaCH," when a l l  d i s s o l v e d ,  add 20 rnls H C l ,  d i l u t e  to 5520 rnls 

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 ,  8, 1 0  rnls o f  100 garrma/ml 
- 

20 3, 5 ,  80 1 0  rnls o f  1000 ganuna/ml add  5 mls 10% A l C 1 3  

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

T h i s  g i v e s  



Fe ~eochem ' i ca l  AA S e t t i n q  

- Do not  u s e  m u l t i  element Fe 

Cur ren t  1 0  #4 S l i t  2A 

Wavelength 3440.6 Dia l  317.5 

Fuel  - Acetylene Flow 14 .0  

Oxidant - A i r  Flow 1 4 . 0  

Burner - PE S h o r t  Pa th  9a0 

Range 

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

S t anda rds  10,000 ganuna/ml ' 

Weigh 5.000 gms i r o n  w i r e s ,  i n t o  beaker, add H,O, H C l ,  HN03, 

HC104, h e a t  t o  HC104 fumes. Add . H C ~ O ~  t o  100 m l s  + 100 n ~ l s  

HaOI warm, d i l u t e  t o  500 rrds 

P i p e t t e  

I, 5 ,  10, 20, 30, 50, 80 rnls 10,000 gamrna/ml d i l u t e  t o  100 

m l s  w i t h  20% HClO4 t o  g i v e  

e q u i v a l e n t  t o  .2, 1 . O ,  2.0, 4.0. 6 .0 ,  10.C%, 16.0% Fe i n  geochem 

sample 



x i i i  

N i  Geochemical AA S e t t i n q  

Lamp P.E. H/C. N i  o r  m u l t i  e lement  Cu, N i ,  Co, Mn, C r  

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

Wave l e n g t h  3415 D i a l  312.5 

Fu l e  - A c e t l y l e n e  Flow 14 .0  

Oxidant  - A i r  Flow 14.0 

. Burner AB 51 i n  l i n e  

Range 

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

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

4 S 0  0 - 200 gamma/ml F a c t o r  40x - 0 - 4000 ppm 

0 - 500 gamma/ml F a c t o r  l O O x  - 0 - 10,000 ppm 

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

Wave l e n g t h  2320 D i a l  118 

Range 0 - 5 gamma/ml F a c t o r  l x  - 0 - 100 ppm 

S t a n d a r d s  10, 000 gamma/ml 

1 .000 gm p u r e  Ni m e t a l  d i s s o l v e d  i n  H C l ,  HN03, HClO4 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 r n l  H20 

1000 gamma/ml and 100 ganurta/rt~l S u c c e s s i v e  lox  d i l u t i o n s  i n  20% HClC 

1, 2, 5, 8, 1 0  m l s  o f  100 ganuna/ml 

2, 5, 8, 1 0  m l s  1000 ga~ma/ml 

2, 5, 8, 1 0  m l s  10, 000 gamma/ml - d i l u t e  t o  100 m l s  i n  20% 

HC104. T h i s  g i v e s  

1, 2, 5, 8 ,  10, 20, 50; 00, 100, 200, 500, 800, 1000 gaxnrna/ml K 

Combined S t a n d a r d s  - Cu, N i ,  CO,' Pb, Zn i s  u sed  as 3 working 

s t a n d a r d  



Cu Geochemical. M S e t t i n q  

Lamp S i n g l e  Cu or 

5 m u l t i  e lement  

C u r r e n t  1 0  f o r  m u l t i  e l e m e n t  #4 

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

Wavelength 3247 D i a l  280 
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S l i t  7A 

Burner Techt ron  AB 51 (For Cu i n  natural w a t e r s )  

P.E. s h o r t  Path  (For geochem) 

Fue l  Acetylene Flow 1 4  

Oxidant  A i r  Flow 1 4  

Range 

0 - 5 gamma/ml Fac to r  l x  t o  100 pprn ( f o r  l o w  Cu) 

0 - 20 gamma/rnl Fac to r  4x t o  400 pprn 

Burner 90 

0 - 200 gama/ml Fac to r  40x t o  4000 pprn 

Wavelength 2492 D i a l  147 

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Fac to r  200% t o  20.000 pprn 

0 - 2000 gamma/rnl Fac to r  400x t o  40.000 pprn 

Higher r ange  t h a n  40.000 pprn r e q u i r e s  lox  d i l u t i o n  

S t anda rds  

l O . O O O  gamma/ml 

1.000 (pn m e t a l  powder. HaOI H C l r  HNO3 u n t i l  d i s s o l v e d ,  add 

HC104 . fume d i l u t e  t o  100 rnls 



1000 gamma/ml lox dilution above in 20% HC104 

2000 gamn~a/ml 20 mls lO,OOO g'anuna/ml - dilute to 100 mls in 
20% Hc104 

100 gama/nrl lox dilution 1000 gamma/ml dilute to 100 mls in 

20% HC104 

200 gamrna/ml lox dilution 2000 ganma/~J dilute to 100 mls in 

20% ~ ~ 1 0 ~  

Pipette 

1. 2. 3, 5 ,  3, 10 mls 100 gamma/ml - dilute to 100 mls with 

20% HC104 to give 1, 2, 3, 5, 8, 10 ganma/ml 

Combined standards Cu, Ni, Co, Pbr Zn 

1. 2, 5, 10, 20. 30, 50. 80, 100, 150. 200 gamma/ml 
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C Pb Geochemical AA S e t t i n q  

Lm~p 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  2i)8 

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 ganma/ml t o  r e a d  0 t o  8 0 .  Fac to r  5x 0 t o  5G0 ppm 

0 - 200 gamma/nil t o  r e a d  0 t o  80. F a c t o r  50x 0 t o  5000 ppm 

S t a n d a r d s  - lO.000 gamma/ml 

1.000 pu re  meta l ,  d i s s o l v e d  i n  IhTO3. fumed t o  1 3 ~ 1 0 ~  make up  

t o  100 mls i n  20% HC104  

1000 ganuna/ml and 100 gantma/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  

20% ~ ~ 1 0 4  

P i p e t t e  

1 2. 5. 8 8  10  rnls 155  gardna/ml 
I 

2. 5. 8. 10. 20 m l s  1000 g m ~ a / m l  d i l u t e  t o  100 rnls i n  20% 

Hc1Oq t h i s  g i v e s  

1, 2, 5, 8 ,  10, 20, 50, 80, 100, 200 gamma/nLl 

Combined S t a n d a r d s  Cu. N i .  Co. 'Pb. Zn. are used  a s  working 

s t a n d a r d s  



W i n  Soi1.s and S i l t s  

Reagents and apparatus 

Tes t  tubes - disposable  

Tes t  tubes - screw cap 

Bunsen Burner 

F lux  - 5 p a r t s  Na2C03 

4 p a r t s  NaCl 

1 p a r t  KNo3 pulverized t o  -80 mesh 

7% SnC12 i n  70% HC1 
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20% KSCN i n  H20 

Extrac tant  - 1 p a r t  t r i -n-butyl  phosphate 

9 p a r t s  - carbon t e t r a c h l o r i d e  

Standards 

.18 gms Na2W04 2H20 dissolved i n  H20r make up t o  100 rnls 

100 ganuna/ml. 10 gariana/ml by d i l u t i o n  

Standardiza t ion  . 

P i p e t t e  .5. 1. 2. 3. -5. 8. 10 m l  of 10 gamma/rr.l 

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

continue from s t e p  #4 

A r t i f i c i a l  co lo rs  - Nabob pure Lemon Extract.  d i l u t e  with 1:l 

ethanol  and water t o  match. Tight ly  s e a l  these  fo r  pern~anent 

s tandards  

Procedure 

1. Weigh 1 .0  gram sample. add 2 gm flux. mix 
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2 .  S i n t e r  i n  r o t a r y  f o r  2 t o  3 m i n u t e s  ( F l u x  d u l l  r e a d  f o r  o n e  

m i n u t e )  

3 .  cool. add 1 0  m l s  H,O, h e a t  i n  s a n d  b a t h  t o  b o i l i n g .  c o o l ,  l e t  

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

I ~ 4. S t i r ,  c r u s h ,  and mix. L e t  s e t t l e  

5. Take 2 r n l  a l i q u o t  i n t o  s c r e w  cap t e s t  t u b e  

6 .  Add 7 m l s  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  ( 8 0 ' ~ )  

7 .  Cool  t o  less t h a n  1 5 ' ~  

8. Add 1 m l  20% KSCN. m i x  ( i f  l e m o n  y e l l o w ;  compare c o l o r  

s t a n d a r d  lox)  

9. A d d  4 m l  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 c o l o r  
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Molybdenum i n  P J s t  e r  S ariipl e s 

1. Transfer  50 m l s  t o  125 separa tory  funnel 

2 .  Add 5 m l  .2% f e r r i c  ch lo r ide  i n  conc HC1 

3. Add 5 m l n  of mixed. KSCN and SnC12 

4. Add 1 . 2  rnls isopropyl  e the r ,  shake for  1 minute, an? allow 

phases t o  separa te  

5. Drain o f f  water 

6. Conpare t h e  color  of ex t r ac t an t  

Standardiza t ion  

P i p e t t e  0. -2, .5. 1, 2, 3, 4, 5, rnls '02 1 ganuna/rz.l and 1, 1.5, 

2. rnls of 10 garnma/ml d i l u t e  t o  50 rnls with demineralized H20,  and 

continue s t e p  #2. 

T ! i i s  equivalent  t o  - 

1, 4, 10, 20, 40, 60, 80, 100. 200, 300, 400 ppb Mo 

A r t i f i c i a l  color  - Nabob orange e x t r a c t  d i l u t e  w i t h  1:l H20 t o  

methanol t o  match. Seal  t ic jh t ly  

SnC12 - 15% i n  .15% HC1 

300 gm SnCll . 2H.O + 300 rnls H C l ,  u n t i l  SnC12 dissolved 
-- 

d i l u t e  t o  2 l i t e r s  

KSCN - 5% i n  H 2 0  

Mixed SnC12 - KSCN 

3 p a t t s  SnC12 t o  2 p a r t s  a C I  



Water Samples  Run for  AA 

C I .  Cu - 2 garnn!a/nll r e a d s  00 s c a l e  t h e r e f o r e  1 u n i t  = 2 5  ppb 

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

3 .  N i  - 2 . 5  ganuna/ml r e a d s  50 scale t h e r e f o r e  1 u n i t  = 50 ppb 
I 

I 

Burner :  l o n g  s l o t  t e c h t r o n  b u r n e r  i n  l i n e  
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Sulphate  i n  Natural- Waters 

1. P i p e t t e  0.5 m l  su lpha te  r eagen t  mix i n t o  a c o l o r i m e t r i c  tube  

3 .  Read a t  3 4 3 w a g a i n s t  a demineralized water blank 

' 4 .  Read again  a t  4 0 0 F n d  s u b t r a c t  from su lpha te  reading  

5. Ca lcu la te  ppm su lpha te  from t h e  graph 

Reagent 

Dissolve 54 grams red mercuric oxide (J.T. Ba?:er 2620- Can Lab) 

. i n  185 m l  70% p e r c h l o r i c  a c i d  and 20 ml H20, shake f o r  one hour .  

Add 46.3 grams f e r r i c  p e r c h l o r a t e  T Fe (ClO4) 3 . 6H20 I 

(GFS 39) and 47. grams aluminum p e r c h l o r a t e  E A1 (C104) 3 . DH20 1 

(GFS 2) Add 400 m l  water t o  d i s so lve ,  l e t  set t le  overnight ,  decant  

i n t o  b o t t l e  and make to ,  1 l i ter  
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pH MEASUREMENTS 

Soil and drainage sediment samples are dampened with 

water in a glass beaker to a pasty consistency. Demineralized 

water is used for this purpose as it has a low 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 for 

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

water samples for pH measurement. 

ROSSBACHER LABORATQRY 
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