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w I N T R O C U C T I O N  

T h i s  r e p o r t  i s  a n  e v a l u a t i o n  o f  g e o c h e m i c a l  w o r k  

d o n e  o n  t h e  H I L L  a n d  R J  c l a i m s  b e t w e e n  O c t o b e r  5 a n d  O c t o b e r  

2 2 ,  1 9 7 2 .  T h e  s u r v e y  c o n s i s t e d  o f  2 9 1 s o i l  s a m p l e s  c o l l e c t e d  

b y  a two-man c rew w o r k i n g  u n d e r  t h e  s u p e r v i s i o n  o f  M r .  J . R .  

Dawson o f  M e r r i t t ,  B . C .  The  w r i t e r  s p e n t  o n e  d a y  o n  t h e  

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

Maps a n d  r e l a t e d  d r a f t i n g  s e r v i c e s  were p r o v i d e d  

by M r .  Dawson.  

L O C A T I O N  A N D  ACCESS 

T h e  R J  a n d  H I L L  c l a i m s  a r e  s i t u a t e d  i n  t h e  V e r n o n  

m i n i n g  D i v i s i o n  s e v e n  m i l e s  n o r t h w e s t  o f  K e l o w n a  on  t h e  w e s t  

s i d e  o f  O k a n a g a n  L a k e  a f e w  m i l e s  f r o m  W i l s o n ' s  L a n d i n g  ( F i g -  

u r e  1 ) .  J e n n y  C r e e k  i s  s i t u a t e d  o n  t h e  s o u t h  p a r t  o f  t h e  

p r o p e r t y  a n d  d r a i n s  e a s t e r l y  t o  O k a n a g a n  L a k e .  L o g g i n g  r o a d s  

a n d  o t h e r  r o a d s  r e f u r b i s h e d  by  M r .  Dawson p r o v i d e  access  t o  

m o s t  p o i n t s .  T h e  c l a i m s  c a n  b e  r e a c h e d  b y  t h e  Bear  L a k e  

m a i n l i n e  f r o m  W i l s o n ' s  L a n d i n g  a n d  B r a n c h  n u m b e r  t h r e e ,  

w h i c h  l e a v e s  t h e  m a i n l i n e  f o u r  m i l e s  f r o m  t h e  j u n c t i o n  o f  

W e s t s i d e  Road a n d  Bea r  L a k e  Road .  

OWNERSHIP 

T h e  H I L L  a n d  R J  c l a i m s  were s t a k e d  by  J . R .  Dawson 

a n d  r e c o r d e d  o n  November  2 2 , 1 9 7 1 .  They  a r e  s i t u a t e d  i n  t h e  

V e r n o n  M i n i n g  D i v i s i o n ,  a n d  f o r m  p a r t  o f  a l a r g e r  b l o c k  o f  

c o n t i g u o u s  c l a i m s .  The  H I L L  a n d  R J  c l a i m s  were g r o u p e d  i n t o  
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t h e  TOWER g r o u p  o n  O c t o b e r  1 9 t h .  Dawood M i n e s  L t d .  (NPL) 

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

M r .  Dawson i s  t h e  p r e s i d e n t  a n d  m a n a g e r  o f  t h e  Company. 

T h e  f o l l o w i n g  l i s t  n o t e s  e x p i r y  d a t e s  a n d  

r e c o r d  n u m b e r s  f o r  t h e  HILL a n d  R J  c l a i m s .  A s s e s s m e n t  

w o r k  d e s c r i b e d  i n  t h i s  r e p o r t  w i l l  e x t e n d  d u e  d a t e s  'two 

y e a r s ( N o v e m b e r  2 2 ,  1 9 7 4 )  4 

C l a i m  R e c o r d  No. Due D a t e  

HILL 1 - 6 i n c l .  1 6 1 8 3 - 1 6 1 8 8  Nov. 2 2 , 1 9 7 2  
R J  1 - 4 i n c l .  1 6 1 7 9 - 1 6 1 8 2  Nov. 2 2 , 1 9 7 2  

GEOLOGICAL SETTING 

Rocks u n d e r l y i n g  t h e  s u r v e y  a r e a  b e l o n g  t o  t h e  

C a c h e  C r e e k  g r o u p  ( P e r m i a n )  a n d  y o u n g e r  p l u t o n i c  r o c k s  

o f  M e s o z o i c  a g e .  C a c h e  C r e e k  r o c k s  c o n s i s t  o f  a n o r t h -  

w e s t e r l y  s t r i k i n g ,  s t e e p l y  d i p p i n g  s e q u e n c e  o f  a r g i l l i t e ,  

c h e r t ,  q u a r t z i t e  a n d  t u f f .  T h e s e  r o c k s  a r e  h o r n s f e l s e d ,  

i n t e n s e l y  f r a c t u r e d ,  a n d  v a r i a b l y  m i n e r a l i z e d  w i t h  p y r i t e ,  

p y r r h o t i t e ,  a n d  m i n o r  q u a n t i t i e s  o f  c h a l c o p y r i t e .  G r a n i t i c  

r o c k s  a r e  o f  two  t y p e s :  medium g r a i n e d  h o r n b l e n d e  d i o r i t e  

g e n e r a l l y  c o n c o r d a n t  w i t h  e n c l o s i n g  C a c h e  C r e e k  s t r a t a ,  

a n d  a l i g h t  c o l o u r e d ,  h y p i d i o m o r p h i c - g r a n u l a r  b i o t i t e - h o r n -  

b l e n d e  t o n a l i t e  a n d  g r a n o d i o r i t e .  T h e  l a t t e r  u n d e r l i e s  

t h e  n o r t h e r n  p a r t  o f  t h e  s u r v e y  a r e a ,  a n d  t h e  d i o r i t e  o u t -  

c r o p s  n o r t h  a n d  e a s t  o f  t h e  B l u e  Hawk a d i t .  

S e v e r a l  q u a r t z  v e i n s  t h a t  c a r r y  v a r i a b l e  a m o u n t s  

o f  g o l d ,  s i l v e r  a n d  c o p p e r  o c c u r  o n  t h e  p r o p e r t y  a n d  were 
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e x p l o r e d  by  e a r l y  w o r k e r s .  O l d  s u r f a c e  t r e n c h e s  a r e  s t i l l  

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

t o  e x p l o r e  b y  u n d e r g r o u n d  w o r k i n g s .  The  B l u e  Hawk a d i t ,  

w h i c h  w a s  d e v e l o p e d  b y  t h e  B l u e  Hawk s y n d i c a t e  o f  K e l o w n a ,  

5 s  s i t u a t e d  o n  t h e  R J  81 c l a i m .  V e i n s  c o n t a i n  p y r i t e ,  

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

Irr 

G E O C H E M I C A L  SURVEY 

S o i l  s a m p l e s  were c o l l e c t e d  a l o n g  a g r i d  s y s t e m  

p r e v i o u s l y  e s t a b l i s h e d  b y  M r .  Dawson.  S a m p l e s  w e r e  t a k e n  

on g r i d  l i n e s  o n  1 0 0 - f o o t :  i n t e r v a l s .  S o i l  s a m p l e s  were  

c o l l e c t e d  by  a two-man crew d i r e c t l y  s u p e r v i s e d  by M r .  D a w -  

s o n ,  who h a s  a c q u i r e d  e x p e r i e n c e  a n d  c o m p e t e n c e  i n  geochem-  

i c a l  f i e l d  t e c h n i q u e s .  A m a t t o c k  was u s e d  t o  c o l l e c t  sam- 

p l e  m a t e r i a l ,  w h i c h  w a s  o b t a i n e d  f r o m  o n e  t o  two f e e t  b e l o w  

a t h i n  l a y e r  o f  f o r e s t  l i t t e r .  S a m p l e s  a r e  f r o m  t h e  B s o i l  

h o r i z o n  w e r e  i t  c o u l d  b e  r e c o g n i z e d .  S o i l s ,  h o w e v e r ,  a r e  

p o o r l y  d e v e l o p e d ;  o n l y  r a r e l y  a r e  B h o r i z o n s  c l e a r l y  e v i d e n t ,  

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

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

are brown f o r e s t  e a r t h s  d e v e l o p e d  on  g l a c i a l  t i l l .  

O v e r b u r d e n  is g e n e r a l l y  two  t o  t h r e e  f e e t  t h i c k  

on t h e  e a s t e r n  h a l f  o f  t h e  g r i d  b u t t h i c k e n s  w e s t w a r d .  C a l -  

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

i n  s o i l s  f o r m e d  o n  t h i c k  t a l u s  s l o p e s  n o r t h  o f  J e n n y  C r e e k  
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and east of the Blue Hawk adit. 

Samples were stored in paper bags and submitted 

to Amax Exploration in Burnaby, B.C. for analysis. Samples 

were analyzed for pH (every fourth sample), Cu,Mo,Ni,Co,Mn, 

Fe,Ag,Zn and Pb. A total of 291 samples were analyzed. 

RESULTS 

Analyses performed by the Amax laboratory are 

listed in Appendix I. Analyses for Cu,Pb,Zn,Fe.and Ni are 

plotted on four maps in Figures 2 , 3 ,  and 4. Maps show 

sample sites, analytical results, clalm boundaries and grid 

lines. Analytical methods used by the Amax Laboratory are 

included a s  Appendix 11. 

Figure 5 is a frequency histogram showing copper 

content of soils in the survey area. Samples appear to form 

a mixed or polymodal distribution: one apparently due to 

pyritic Cache Creek rocks, and a second related to granitic 

rocks underlying the northern part of the grid. Figure 6 

is a cumulative per cent graph for copper. Two number pop- 

ulations are clearly evident. Threshold concentrations 

appear to be in the range 100 to 140 ppm, and amounts 

greater than 140 ppm are thought to be clearly anomalous. 

DISCUSSION 

Copper content of soils in the survey area are 

plotted and coded in Figure 2 (blue for positive ranges and 
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o r a n g e  f o r  a n o m a l o u s  c o n c e n t r a t i o n s ) .  A low c o n t r a s t  

a n o m a l y  a p p e a r s  t o  e x i s t  on  g r i d  l i n e s  O + O O N  a n d  8+00N 

e a s t  o f  t h e  b a s e l i n e .  T h i s  a r e a  a l s o  c o r r e s p o n d s  t o  r e l -  

a t i v e l y  h i g h  a m o u n t s  o f  a s s o c i a t e d  s i l v e r ,  up  t o  1 . 5  ppm. 

T h e r e  i s  a l s o  a g e n e r a l  i n c r e a s e  of i r o n  a n d  n i c k e l  c o n -  

t e n t s  on t h e  e a s t  s i d e  o f  t h e  g r i d  b e t w e e n  4+00S a n d  

12+00N. T h i s  r e l a t i v e l y  m e t h l - r i c h  o v e r b u r d e n  c o r r e s p o n d s  

t o  e a s t - f a c i n g  s l o p e s  on  w h i c h  c a l i c h e - r i c h  t a l u s  m a t e r i a l  

i s  a b u n d a n t .  T h e  B l u e  Hawk m i n e  a n d  s u r f a c e  p i t s  a n d  t r e n c h e s  

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

S o i l  a n o m a l i e s  on  t h e  s o u t h e a s t  p a r t  o f  t h e  g r i d  

a r e a  c a n  b e  a t t r i b u t e d  t o  o n e  o r  s e v e r a l  o f  t h e  f o l l o w i n g  

c o n d i t i o n s :  

1. A c c u m u l a t i o n  o f  c o p p e r ,  s i l v e r ,  z i n c  a n d  i r o n ,  o n  

c a l i c h e - r i c h  t a l u s  slopes. 

2 .  D i s p e r s i o n  o f  m e t a l s  i n t o  s o i l  m a t e r i a l  f r o m  

m i n e r a l i z e d  v e i n s  c o v e r e d  by  o v e r b u r d e n .  

3. R e l a t i v e l y  h i g h  m e t a l  c o n t e n t  i n  u n d e r l y i n g  

d i o r i t e  a n d  s e d i m e n t s  o f  t h e  C a c h e  C r e e k  f o r m a t i o n .  

A c c u m u l a t i o n  o f  m e t a l s  o n  t a l u s  s l o p e s  is a d i s -  

t i n c t  p o s s i b i l i t y  a n d  i t  i s  t h o u g h t  t h a t  t h i s  i s  t h e  inajor 

c a u s e  f o r  t h e  r e l a t i v e l y  h i g h  m e t a l  c o n t e n t  o f  overburden 

m a t e r i a l s  e a s t  o f  t h e  B l u e  Hawk a d i t .  

P r e p a r e d  by 

FOX G E O L O G I C A L  CONSULTANTS LTD.  

P . E .  M x ,  Ph.D. ,  P .Eng.  

November  7, 1972 
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STATEMENT OF WORK PERFORMED 

The following personnel were employed on the 

geochemical survey described in this report. 

Peter Johnson, Merritt, B.C. - October 5th to 
October 22th, 18 days collecting soil 

samples uader contract. 

David Dawson, Merritt, B.C. - October 5th to 
October 22nd. 18 days collecting soil 

samples tinder contract. 

J . R .  Dawson, Merritt, B.C. 5 %  days between 

October 5th and November 10. Supervision 

of field crews, drafting and pertinent maps. 

P.E. Fox, Ph.D,, P.Eng. 635 Victoria St. Kam- 

loops, B.C. Field examination October 22nd. 

Preparation of report under contract. 

............ .... 
P.E. Fox, Ph.D., P.Eng. 

November 7, 1972 
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EXPENDITURES 

Peter Johnson and David Dawson, soil 
sample collection under contract plus 
expenses. $600 

J.R. Dawson. Supervision and draft- 
ing. 531 days at $50 per day 275 

P.E. Fox, Ph.D. P.Eng. Field examin- 
ation. one day at $150 per day 150 

P.E. Fox, Ph.D. P.Eng. Preparation 
of report under contract 300 

Accomodation and board: 
2 0  mandays at $6.00 per day 

Equipment: 
flagging, sample bags 

Vehicle Rental: 
10 days at $10 per day 

Analyses: 
291 samples at $3.00 per sample 

120 

25 

100 

873 

TOTAL EXPENDITURES $2,443 

I hereby certify that the above statement is 
a true representation of expenditures incurred for the 
geochemical survey on the HILL and RJ claims conducted 
from October 5 to October 22, 1972. 

J.R. Dawson 
November 7, 1972 
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CERTIFICATE 

I ,  P e t e r  Edward  F o x ,  c e r t i f y  t o  t h e  f o l l o w i n g :  

1. I a m  a c o n s u l t i n g  g e o l o g i s t  r e s i d i n g  a t  8 2 7  S i c a m o r e  

D r i v e ,  K a m l o o p s ,  B . C .  w i t h  o f f i c e s  a t  2 0 4 - 6 3 5  

V i c t o r i a  S t .  K a m l o o p s ,  B . C .  

2 .  I a m  a P r o f e s s i o n a l  E n g i n e e r  r e g i s t e r e d  w i t h  t h e  

A s s o c i a t i o n  o f  P r o f e s s i o n a l  E n g i n e e r s  o f  

B r i t i s h  C o l u m b i a .  

3 .  My a c a d e m i c  q u a l i f i c a t i o n s  a r e :  

B . S c . ,  M.Sc .  Q u e e n s  U n i v e r s i t y ,  K i n g s t o n ,  O n t -  

a r i o ,  Ph .D.  C a r l e t o n  U n i v e r s i t y ,  O t t a w a ,  O n t a r i o .  

4. I h a v e  b e e n  e n g a g e d  i n  g e o l o g i c a l ,  g e o c h e m i c a l  a n d  

m i n i n g  w o r k  work  f o r  s e v e n  y e a r s  s i n c e  g r a d u a t i o n .  

5 .  I h a v e  n o  i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  p r o p e r -  

t i e s  o f  Dawood M i n e s  L t d  (NPL) .  

6 .  I g i v e  my p e r m i s s i o n  t o  p u b l i s h  t h i s  r e p o r t  i n  a p r o s -  

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

c l a i m s  h e r e i n  r e v i e w e d .  

K a m l o o p s ,  B r i t i s h  C o l u m b i a  
November  7 ,  1 9 7 2  
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. . . . . . . . 
P . E .  F o x ,  P h . D . ,  P . E n g .  , 
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AX EXPb N ONC. A N A L Y T I C  L R E P O R T  &J 
BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 
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tabs. Sar.-.ples are res t r ic ted  t o  a s i n g l e  roc?: type and obvious 

minera l i za t ion  i s  avoiiicx2. 

Soil, sec7.ir;~n-t a n d  roc?; sanpl-er; are pac’l:ecl scci?rcly . 

in cardhoar6 boxcs or canvas sacks a n d  c7i~patcht?d by road o r  air 

1 i y h t l . y  pounded wit ;?  c7; trooc‘?en bl.oc!r to !xed; 17.p aggreyatcs of 

fine p a r t i c l e s  anG. a r e  t h e n  passed throv.+ a 35 rriesh stainless 

steel s i e v e .  The coarsc  mte i - ia l  is cl<-scarc~.:.ec:l and the mj-nv.s 35 

msli f rac t ion  rcpl.a.ce6 .in the o r i g i n a l  bag p;:ovidFnq t h a t  this 



ru 

6; 

paper and is then placed in a I*a.Et papzu bag. 

pr i a t e  tuhes. 

To each o:E t.hc samples t h u s  prepared are ac?7decl 2 ml 

of an acid n i x t u r e  c o i ~ 1 ; ~ ~ i ~ i I 1 ~  155: n i t r i c  anti 25% perchloric 

acids. Racks 05  tubes are then glacec! o n  a n  el.ectrica3. hot  

plate ,  brought to a gcnt1.e l?olL ($- h o u r )  a n d  d i p s t c d  for  C.5 

hours. Sai-::ples unusu.a!.1.y r ich i n  orc,laiii.c r a t e r i a l  are first 

b u r n e d  i n  a p o r c e 1 . a i n  crucib1.e h e a t e d .  by a hvnscn  Surner before 

the c7cj.d nixture i s  aclded. Digestion i s  perfoixed i n  s, stain- 

less steel  Sur2,e hoocl.' 

A f t e r  digestston t uhes  are remove6 r'ron the h o t  p l a t e  

anc': the vol1:rr.c is brought u p  to 5 n i l  w i t h  deioni-zed. water. 

The tubes are shaken t o  nix t h e  so!..u'iFoil and t h c n  centr i fvged 

for on2  minu te .  The resl1.l.-ting clear u.pper  1.ayer is usec'c for 

Cu, !,Io, Pb, Zn, A g ,  Fc, bin, Ni and. C o  d e t e r n i n a t i o n  by a Pc rk in -  

Elmer 23013 at0i;j-c aSsor2 t ion  spec t rop~~otometer .  Analytical  

procedvrcs are given on t h e  4011ov<-ng paqes: 



i i v  

S i l v c 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 

from less t h a n  .5 t o  1 0 0 0  ppm 

2 .  Sununary of  b k t h o d  - The sanlple  i s  t r ea t ed  w i t h  n i t r i c  a n d  pcr- 

c h l o r i c  acid m i x t u r e  t o  ox id i ze  o r g a n i c s  a n d  s u l . p h i d e s .  The  

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

C L  - 

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 atortiic absorpt ion s p e c t r o p h o t o -  

. meter 

3 .  I n t e r f e r e n c e s  - S i l v e r  b e l o w  1 garnnia/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  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 .  D e t e r l L l i n a -  

t i o n  m u s t  b e  completed o n  t h e  same d a y  as  t h e  d i g e s t i o n .  

S a m p l e s  h i g h  i n  d i s s o l v e d  so l id s ,  e s p e c i a l l y  calziu ' i ,  

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  

m u s t  be corrected u s i n g  a n  a G 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 - Ag 

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

S l i t  7 A 

W a v e l e n g t h  3231A D i a l  2 8 7 . 4 .  

F u e l  - a c e t y l e n e  - flow - 14 

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

B u r n e r  - t e c h t r o n  AB--51 i n  l i n e  

Maxinium Conc .  3 t o  4x 

/' 

. .  



Ca I. i br a t  ion 

. . v  

1. 

2. 

3 .  

ci !  . 

4. 

5 .  

S e t  1 gamma/ml t o  read  40 equ iva len t  t o  20 ganma/gn 

Factor  4 :c meter rcacling 

Check s tandards  . ,  

48 10, io,' 40 ppm ng i n  sample 

S e t  15 ganuna/rill t o  100 equiva len t  t o  100 p p m  

. .. , Check s tandards  

40, 100 pprn 

Factor  d i r e c t l y  i n  p p m  Ag 

Rota te  burner t o  maximum angle  , . .  

- .  
c .. Set 10.0 gamma/ml A g  t o  r ead  100 

Check sta.ndards 

100, 200,400,1000 ppm Ag 

Factor  lox s c a l e  r ead ing  

Samples higher than  1000 ppm should be re-analyzed by assay 

procedure 

Background co r rec t ion  fo r  sample r ead ing  b e t w e e n  1 t o  5 ppra 

C a l i b r a t e  AA i n  s t e p  1 

Dial  wavelength t o  300 (peak) 

Read t h e  samples .again 

Sub t rac t  t h e  background reading  frortt the f i r s t  read ing  

Standards 

1. 1000 garma/nd. Ag - 0.720 gti  Ag2S04 d i s so lve6  i n  20 n i l s  11x103 

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

2 .  100 ganuia/nll Ag - 10 m1.s of above -t- 20 I n l s  HC1.04, d i l u t e  t o  



i 
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c 

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

5 g a n u m / i l l l  A g  - 5 m l - s  1 0 0  gan~ma/inl d i l u t e  t o  100 m1.s w i t h  

"mixed" ac id  

Workinq AA S t a n d a r d s  

ganum/nil d i l u t e  to 100 rills w i t h  20% FIClO4.  T h i s  e c p i v a l e n t .  t o  

4, 10,  20, 4.0, 100, 200, 400, ' and 1 0 0 0  pprn A g  i n  t h e  s a m p l e  -50 gin 

d i l u t e d  t o  10 mls. 

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

-,..9 

P i p e t t e  2 mls of *5 gailima/ml . A g  i n  mix ac ids  i n t o  a sample and  

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

ppm A g  + o r i g i n a l  smple c o n t e n t .  

Follow the g e n e r a l  geoche rn ica l  p r o c e d u r e  for scuriple p r e p a r a t i o n  

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

For l o w  a s s a y  Ay ,  t h e  same p r o c e d u r e  i s  u s e d .  A g  is  t h e n  c a l c u -  

la te3 i n  o.z/ ton.  . 

. .  
I '1 ppm = , 0292  o z / t o n  

c o n v e r s i o n  factor . .  

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



. .  . .  
. .  

Z n  Gcochcn~ical. AA S c t t i n q  
-_ '\ 

Lamp Zn 

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

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

Q 

Fuel. - Ace ty l . enc  Flow 1 4  

O x i d a n t  - A i r  F l o w  1 4  

. .  B u r n e r  - P.E.  s h o r t  p a t h  90° 

Range 

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

0 - 50 garlima/nl F a c t o r  lox -0 t o  1000 ppm 

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

to 1000 ppb 

XJ High Zn B u r n e r  B o l i n g  i n  l i n e .  W a v e l e n g t h  3075. D i a l .  250 S l i t  7 A  

F u e l  1 4  A i r  3.4.5 

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

P u r e  S t a n d a r d  10 ,000  gwna/rril 

1 g m  Zn d i s s o l v e d ,  H20, HC1, HNO3, HC1.O4, fumed t o  f IC104  - 

make u p  t o  100 mls H 2 0  

1000, 3.00 gamma/n~l. a n d  100 m l  by d i l u t i o n  i n  20  % H C l O 4  

0 t o  200 ganuna/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  of 10,000 garma/mI - d i l u t e  t o  100- n i l s  

wi t11 20% 1 1 ~ 1 0 4  t o  g i v e  
( 43 100, 200, 300 ,  500,  S O O ,  1000 gafiuna/ml Z n  for h i q h  stai1darcls 

I 
. .  1 

1 . . .. .. . - .. _.. - ._ . . _. . . . . . . . . . . - . . . . . . . . 



C o  Gcochciiiical. AA Scttira 

Lamp - 5 m u l t i  elcmcnt 

C u r r e n t  10 d,"4 S l i t  2A 

Wavelength 2407 Dial.. 133 .1  

Fue l  - Acetylene Flow 14 

.. Oxidant - A i r  Flow 14  
-_ 

Burner - AB 51 i n  l i n e  . ... 
0 

Range 

0 - 10 gamma/ml read 100 Factor  2 x r ead ing  t o  200 ppm 

0 - 20  ganma n i l  r ead  100 Factor  4 x r ead ing  t o  400 pprn 

Burner a t  maximum angle 

0 - 100 gamrna/nil r ead  100 -_ Factor  20 x r ead ing  t o  2000 ppiii 

0 - 200 ganum/nl r ead  100 Factor  40 x r ead ing  t o  4000 ppin 

Standards - 1.000 gamnia/rnl 

1.000 gm coba l t  metal d i s so lved  i n  HCl, HNO, and furied i n t o  

HC104, d i l u t e  t o  1 1i.ter 

P i p e t t e  

1, 2, l o ,  20 m l s  i n t o  100 m l  vol  f l a s k s  d i l u t e d  t o  mark 

with 20% HC104 

T h i s  g i v e s  

10, 20, 100, 200 gamnia/nil co 

Mixed - combination s tandards  of cut  N i ,  Co; Pb, Zn 

of 

fo r  c a l  i br a t  ion 



i x 

Lamp MU 1. 

_ .  h 

10% D i l u t i o n  1000 gzm%s/nll 

. ._ . 



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

W a v e l e n g t h  3133 D i a l  2 6 0 . 2  

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

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

. ._ , B u r n e r  - AB 50 i n  l i n e  

C a u t i o n  read the o p e r a t i o n  u s i n g  N 2 0  a n d  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 gantma/ml F a c t o r  2x - 0 to 200 ppm 

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

0 - 50 ganuua/ml Fa . c to r  1 0  x 0 t o  1000 ppni 

0 - 100 garma/ml F a c t o r  2 0  x 0 t o  2000 ppm 

S t a n d a r d s  1 0 0 0  gCmiia/nil .- 

D i s s o l v e  .750 grns M O O ~  ( a c i d  m o l y b d i c )  w i t h  20 r i l l s  H20 ,  6 

lumps  NclCH,. when a l l  dissolved, add 20 m l s  H C l ,  d i l u t e  t o  550 r r t l s  
i 

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

Pipette ' 

.28 .58 1, 2, 38 58 8 8  10 mls of 100 ganma/nl 
- 

- . 2, 38 58 88 10 mls of  1000 ganu.ua/ml add 5 mls 10% A I C ~ ~  

and d i l u t e  t o  L O O  mls with 20% HC1.04 

This g i v e s  

(- 



xi 

I 

'cr 
L~mip - Fe 

- Do n o t  use n m l t i  c l emen t  Fe ' 

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

Wave leng th  3440.6 D i a l  31.7.5 

F u e l  - Acc ty lmc  Flow 1-4.0 

Oxidant  - A i r  F l o w  ' 1 4 . 0  . ._ . 
B u r n e r  - PE S h o r t  P a t h  99' 

Range 

0 - 5000 gantma/nll 0 . 1  x % - 0 t o  1 0 . 0 %  

0 - 10,000 g a n u n a / m l  0 . 2  x % - 0 t o  29.0% 

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

Weigh 5.000 c p s  i r o n  w i r e s ,  i n t o  beaker,  add M20, HCl, HNO3, 

HC104, h e a t  t o  HC104 f u r m s .  A d d , H C l O 4  t o  100 m l s  + 3.00 n J s  

HZO, w a r m ,  d i l u t e  t o  500 r i d s  

P i p e t t e  

1, 5 ,  l o ,  20, 30, 50, 80 n i l s  l O , O O O  ganna/ml d i l u t e  tp 100 

m l s  w i t h  20% FIClO4 t o  g i v e  

e q u i v a l e n t  t o  .2, 1.0,  2 . 0 ,  4 .0 ,  6 .0 ,  lO.C%, 16.0% Fe i n  geoclierii 

s amp1 e 



( Lamp P . E .  I I / C .  N i  or n i u l t i  e l -cmcnt  c u t  N i ,  Co,  Mn, C r  

C u r r e n t  1 0  #4# S l i t  2A 
'crr 

Wa.ve l e n g t h  341-5 D i a l  31.2.5 

FGlc - A c e t l y l e n e  Flow 1 4 . 0  

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

. B u r n e r  AB 51 i n  l i n e  
. .,. 

Range 
I 

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

0 - 100 garmua/ml F a c t o r  2Ox - 0 - 2000 gamma 

0 - 200 ganuna/mJ. F a c t o r  40x - 0 -' 4000 ppiu 45O , 

0 - 500 gamrtia/ml Factor 100~'- 0 - l O , O O O  p p m  

N i  i n  waters a n d  v e r y  low r a n g e s  

Wave l e n g t h  2320 D i a l  3.13 

Range 0 - 5 'garma/nil Factor l x  - 0 - 100 ppm 
. .  

S t a n d a r d s  l o ,  000 ga~r~ma/ml. 

1.000 gn p u r e  N i  m e t a l  d i s s o l v e d  i n  HCl, HNO3, HC104 to 

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

1000 gamna/riil and 100 gariurta/rtd S u c c e s s i v e  lox d i l u t i o n s  in 2sCL Hi21 

. .  
2, 5, 8 8  10 m l s  3.000 gan;ma/nil 

2, 5, 80 10 m l s  l O , O O O  garruna/ml - d i l u t e  t o  100 r n l s  i n  20% 



xiii 

i , 

c: 
'cr, 

- Cu Geochetuioal. AA Setting, 

Lamp S i n g l e  cu or 

5 m u l t i  e l e i u c n t  

C u r r e n t  1 0  for m u l t i  e le r i len t  H4 S l i t  7A 

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

W a v e l e n g t h  3247 Dial: 280 

. ..,. 
I 

B u r n e r  T e c h t r o n  AB 51 (For Cu i n  imtvral waters) 

P . E .  S h o r t  P a t h  (For geochen) 

F u e l  A c e t y l e n e  Flow 1 4  

O x i d a n t  A i r  Fl-ow 14  . .  

R a n g e  

0 - 5 garruna/nil F a c t o r  l x  t o  1 0 0  ppm ( fo r  low Cu) 

0 - 20 gcmna/nil Factor 4x t o  400 ppm 

B u r n e r  90 

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

W a v e l e n g t h  2492 D i a l  1 4 7  . .  

B u r n e r  i n  l i n e  

Range  

0 - 1000 gamma/ml F a c t o r  200x t o  2O,OOO ppm 

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

Higher range t h a n  4O,OOO ppm r e q u i r e s  l o x  d i l u t i o n  

S t a n d a r d s  

10,000 ganuia/ml 

1.000 gni nietal powder ,  H20, H C l ,  H N O ~  u n t i l  d i s s o l v e d ,  add  

HC104 8 fume d i l u t e  t o  1 0 0  mls 



x i v  

1000 gar,una/ml l o x  d i l u t i o n  above i n  20% IICIOq 

100 ganuua/nil. l o x  d i l u t i o n  1000 garrma/ml c t i l u t c  t o  1.00 mls i n  

20% 1 1 ~ 1 0 ~  

200 ganuna/ml l o x  d i l u t i o n  2000 ganma/rJ d i l u t e  t o  100 n3.s i n  

20% H C ~ O ~  

P i p e t t e  

. .  . 

. .  1, 2, 38 5 8  88 10 mls 100 garrtma/m1 - d i l u t e  t o  100 rnls w i t h  

Combined s tandards  cut ~ i ,  co8 Pb, Zn 

9 
.. 

. .  

. 



Pb Gc?ochcmj.c:al  Alr, Sett% 

Lamp ASL II/o Pb 

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

Wave l e n g t h  2833 Dial.  233 

F u e l  - ac.ety1.ene Flow 1 4  

Oxidant - a i r  Flow 14 

B u r n e r  AB 51 i n  l i n e  . .._. 

R a n g e  

0 - 20 gan~~ia /n~l .  t o  read 0 t o  80. F a c t o r  5x 0 t o  560 pprn 

0 - 200 ga.rima/ritl t o  read  0 t o  80. Faztor  5 0 : ~  0 t o  5933 ppln 

S t a n d a r d s  - 10,oOo gamrna/iiil. 

1.000 p u r e  metal- ,  dissolveci i n  ILi\TO3, fumed t o  I-IC104 make u p  

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

3.000 garma/nil a n d  100 gartlrm/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, 5, 88 l o ,  20 mls 1000 gar;;nca/riil d i l u t e  t o  133 nils i n  20% 

Con-tbined S t a n d a r d s  c u t  N i ,  Co, 'Pb, Zn, are u s e d  as w o r k i n g  

s t n n d a r  6 s  



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

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

T e s t '  t u b e s  - p y r e k  d i s p o s a b l e  

T e s t  t u b e s  - screw cap 

Bunsen B u r n e r  

Flux - 5 p a r t s  Na2C03 
, 

. .  4 p a r t s  NaCl. 

1 p a r t  K N 0 3  p u l v e r i z e d  t o  -80 mesh 

7% SnC12 i n  70% HC1 

20% KSCN i n  H20 

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

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

S t a n d  cards 

1000 gamia/riil VI 

.18 gnis N a 2 W 0 4  2H20 d i s s o l v e d  i n  H208 make up t o  100 nls  

' 100 ganuiia/ml, 1 0  garisna/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  . 

and 1-58  2 rnls of 100 ganuna/rill - d i l u t e  t o  10 m l s  

c o n t i n u e  f rom s t e p  #4 

- .  A r t i f i c i a l  colors - Nabob p u r e  Lemon Ex t rac t8  d i l u t e  w i t h  1:1 

e t h a n o l  a n d  water t o  m a t c h .  T i g h t l y  seal t h e s e  f o r  pe r i l l anen t  

s t a.ndar c l s  

P r o c e d u r e  --- 
1. Weigh 1 . 0  g r m  sampl.e, add 2 gm f l u x #  mix 



. .  
Xt'1-L 

. .  
. .  

2 .  S i n t e r  i n  r o t a r y  for 2 t o  3 m i n u t e s  ( F l u x  dull re id for  o n e  

m i n u t e )  

3 .  C O O L  add 10 m l s  H20, h e a t  i n  s a n d  b a t h  t o  b o i l i n g ,  cool0 l e t  
I 

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

. .  4.  S t i r ,  c r u s h 0  a n d  mix. L e t  se t t le .  

5. Take 2 m 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 n i l s  SnC12, h e a t  i n  h o t  water b a t h  for 5 m i n u t e s  ( 8 O o C )  

7.  Cool t o  less t h a n  15 'C 
I 

8. Add 1 ml 20% KSCN, mix ( i f  lenimon y e l l o w ;  compare color 

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

9 .  Add 4 m l  e x t r a c t a n t , ' c a p ,  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 

. .  

___. . .. . .  



1. T r a n s f e r  50 nils t o  1.25 s e p a r a t o r y  f u n n e l  

2. Add 5 nil .2% f e r r i c  c:hi.ol:icle i n  c o n c  HCI. 

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

4.  P.dd 1 . 2  r n l s  i s o p r o p y l .  e t h c r ,  s h a k e  for  1 m i n u t e ,  a n d  a l l o v  

p h a s e s  t o  s c p x a t e  

5 .  D r a i n  off water 

6 .  Coupare 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  

2, m l s  of 10  gamna/ml d i l u t e  t o  50 mls w i t h  d e m i n e r a l i z e c  €1~0,  and  

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

C’ w ’  

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

SnC12 - 15% i n  -15% HC1 

300 c p  SnC12 . 2H20 4- 300 r n l s  H C l ,  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 t e r s  
- 

KSCN - 5% i n  H20 

Mixed SnC12 - KSCN 

3 patts SnC12 t o  2 psrts  KSCN 



Wn t (?I: Sarnpl cs R u n  for AA 

I . .  Cu - 2 yamn!a/rul r eads  GO scale  t h e r e f o r e  1 u n i t  f+ 2 5  pph 

2. Zn - 1 ganum/nil reads f u l l .  scale t h e r e f o r e  1 u n i t  = 10 ppb 

. 
--. 

(: 
w . .  

3 .  Ni - 2 . 5  ganmia/n;l r e a d s  50 sca le  t h e r e f o r e  1 u n i t  = 50 ppb 

B u r n e r :  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  

. .,. 
I 

. .  
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Sulphatc in Natural. t.7atcrs 

1. P i p e t t e  0 .5  n3. su lpha te  reagent  mix i n t o  a c o l o r i n c t r i c  tube 

2. Add 5 n l  watcr sample and mix 

' 3 .  Rcad a t  343 w a g a i n s t  a dcinineralized water blank 

' 4 .  Read again a t  4 0 3 F n d  s u b t r a c t  from su lpha te  reading 

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

Reaqcnt 

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

i n  1-85 ml 70% p e r c h l o r i c  a c i d  and 20 n i l  H20, shake for  one hour .  

Add 46.3 grams f e r r i c  pe rch lo ra t e  r Fe(C104)3 . 6H20 I 
(GFS 39) and 47. grams aluminum pe rch lo ra t e  f A 1  (C104)3 . 3H20 1 
(GFS 2)  Add 400 m l  water t o  d i s so lve ,  l e t  s e t t l e  overn ish t ,  decant 

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

. .  

. .  

c . .  



pH P E A  SUR E14E NT S 

Soil  and drainage sediment samples a r e  dampened wi th  

. w a t e r  i n  a glass beaker t o  a pas ty  consis tency.  Demineralized 

w a t e r  is used for t h i s  purpose as it has a l o w  bu f fe r  capacity 

and t hus  does no t  i n f luence  t h e  p H  o f ' t h e  sample. Measurement 

i s  made with a F isher  Acumet p H  meter. Elec t rodes  a r e  stored 

i n  bu f fe r  overn ight . '  A 30 minute w a r m  up t i m e  i s  allowed for 

t h e  instrument  each morning. 

w a t e r  samples for p H  measurement. 

A 10 m l  a l i q u o t  is taken from 
1 .  
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