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The E r i e  Creek p r o p e r t y  i s  s i t u a t e d  11 k m  ( 7  m i l e s )  
northwest  o f  Salmo, B . C . ,  a l o n g  t h e  e a s t  s l o p e  of  E r i e  Creek ;  
i t  c o n s i s t s  o f  two c l a i m s ,  JUNE 1 and 2 ,  t o t a l l i n g  1 2  u n i t s .  

T h e  p r o p e r t y  was f o r m e r l y  covered  by t h e  D A L  a n d  H A T T I E  
c l a i m s  and e x p l o r e d  by Mcln ty re  Porcup ine  Mines. T h e  a r e a  was 
s t a k e d  i n  1976 by A M A X  Po ta sh  L i m i t e d .  W o r k  c a r r i e d  o u t  i n  1 9 7 6  
i n c l u d e s  1 4  km ( 8 . 7  m i l e s )  o f  l i n e  c u t t i n g ,  a n d  geochemica l  s o i l  
sampl i n g  

.. 

Geochemical s o i l  s ampl ing  was  i n i t i a t e d  t o  o u t l i n e  t h e  
a r e a  o f  i n t e r e s t .  A t o t a l  o f  209 s o i l  samples  a n d  9 rock  samples  
were a n a l y z e d  f o r  10 e l e m e n t s .  A p rominent  molybdenum, coppe r  and 
tungs ten  s o i l  g e o c h e m i s t r y  anomaly a b o u t  1060 by 200 m e t r e s  i n  
d imens ion  was o u t l i n e d  a s  a r e s u l t  o f  t h e  program. Geo log ic  
mapping and f u r t h e r  t e s t i n g  o f  t he  anomalous a r e a  i s  w a r r a n t e d .  

INTRODUCTION 

LOCATION AND ACCESS 

The E r i e  Creek p r o p e r t y  i s  s i t u a t e d  11 k m  ( 7  m i l e s )  
n o r t h w e s t  o f  Salmo, a n d  2 9  k m  (18  m i l e s )  n o r t h e a s t  o f  T r a i l ,  
n e a r  t h e  j u n c t i o n  o f  Grassy  Creek w i t h  E r i e  Creek.  Access  i s  
by l o g g i n g  road  from Highway 3, 10 k m  ( 6  m i l e s )  t o  t h e  s o u t h .  
( F i g u r e  1)  

PROPERTY 

The p r o p e r t y  c o n s i s t s  o f  t w o  c l a i m s ,  JUNE 1 ( 4  u n i t s )  
and JUNE 2 ( 8  u n i t s )  s t a k e d  f o r  A M A X  Po ta sh  L imi t ed  and r e c o r d e d  
on J u n e  2 1 ,  1 9 7 6 .  
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HI STORY 

Crown Grant  Claims a long  t h e  wes t  s i d e  of  E r i e  Creek 
d a t e  back t o  t h e  e a r l y  1 9 0 0 ’ s .  Numerous o l d  p i t s  o n  t h e  
p r o p e r t y  i n d i c a t e  t h a t  w o r k  was c a r r i e d  o u t  a t  t h a t  t i m e .  The 
ground on t h e  e a s t  s i d e  o f  E r i e  Creek was f o r m e r l y  covered  by 
t h e  D A L  and HATTIE c l a i m s  and e x p l o r e d  by McIntyre  Porcup ine  Mines. 

PHYSIOGRAPHY 

The JUNE c l a i m s  l i e  on t h e  e a s t  s l o p e  of  E r i e  Creek 
between e l e v a t i o n s  915 and 1 4 0 0  M (3000  and 4700  f e e t ) .  Topography 
i s  s t e e p  b u t  n o t  rugged .  

There  i s  l e s s  t h a n  t e n  p e r c e n t  o u t c r o p  on t h e  p r o p e r t y .  
D e p o s i t s  o f  wel l  cemented g l a c i a l  t i l l  u p  t o  9 M ( 3 0  f e e t )  t h i c k  
c o v e r  t h e  l o w e r  s l o p e s  o f  E r i e  V a l l e y .  

R e l a t i v e l y  s p a r s e  b u t  h i g h l y  v a r i e d  s t a n d s  o f  Cedar ,  
Douglas F i r ,  Balsam F i r ,  Hemlock, L a r c h ,  B i r c h ,  P o p l a r  a n d  
A l d e r  c o v e r  t h e  g round .  

SCOPE OF EXPLORATION PROGRAM 

The purpose  o f  t h e  1976  F i e l d  Program was  t o  p r o v i d e  
a p r e l i m i n a r y  e v a l u a t i o n  o f  t h e  p r o s p e c t .  L ine  c u t t i n g  t o t a l l i n g  
1 4  k m  ( 8 . 7  m i l e s ) ,  a n d  sys t ema t i ’ c  geochemical  s o i l  s ampl ing  were 
c a r r i e d  o u t .  A t o p o g r a p h i c  b a s e  map a s  p r e p a r e d  from a i r  pho tos  
by P a c i f i c  Survey  C o r p o r a t i o n  ( F i g u r e  2 ) .  

GEOCHEMISTRY 

METHOD 

A p i c k e t e d  g r i d  was e s t a b l i s h e d  c o n s i s t i n g  of  l i n e s  4 0 0  
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f e e t  a p a r t  a n d  marked e v e r y  100 f e e t .  S o i l  samples  were t a k e n  a t  
200 f o o t  s p a c i n g s  a l o n g  t h e s e  l i n e s .  

A t  a l m o s t  a l l  s i t e s  samples  were t a k e n  a t  d e p t h s  o f  
6 t o  24  i n c h e s ,  we l l  below t h e  A h o r i z o n .  The m a t e r i a l  sampled 
was ma in ly  brownish g r e y  g l a c i a l  t i l l  o r  t a l u s  f i n e s .  S o i l  s amples  
were t a k e n  and p l a c e d  i n  k r a f t  p a p e r  bags,  A t o t a l  o f  209 s o i l  
s amples  and 9 rock samples  were c o l l e c t e d  and a n a l y z e d  f o r  t e n  
e l e m e n t s  by Rossbacher  L a b o r a t o r y .  

D I S C U S S I O N  OF RESULTS 

R e s u l t s  o f  t h e  s o i l  s u r v e y  f o r  molybdenum, coppe r  and 
t u n g s t e n  a r e  p r e s e n t e d  on a 4 0 0  s c a l e  map ( F i g u r e  2 ) .  They r e v e a l  
a p rominen t  molybdenum, coppe r  and t u n g s t e n  anomaly a b o u t  1 0 6 0  
m e t r e s  l o n g  by 600 m e t r e s  wide .  

T h r e s h o l d  v a l u e s  f o r  molybdenum a r e  c o n s i d e r e d  t o  be 8 
ppm;  peaks  r a n g e  from 30 t o  46 ppm.  T h i s  c o n t r a s t s  w i t h  t h e  
r e l a t i v e l y  h i g h e r  v a l u e s  o b t a i n e d  i n  rock  ( u p  t o  2 2 0  p p m ) .  

Copper v a l u e s  r ange  u p  t o  2000 ppm w i t h  a t h r e s h o l d  o f  

a b o u t  2 0 0  pprn and a r e  r o u g h l y  comparable  t o  v a l u e s  o b t a i n e d  i n  r ock .  

Tungs ten  v a l u e s  r a n g e  u p  t o  G O O  pprn w i t h  a t h r e s h o l d  o f  20  
ppm and a r e  a l s o  r o u g h l y  comparable  t o  v a l u e s  o b t a i n e d  i n  rock .  

Except  f o r  a number o f  weakly anomalous l e a d  v a l u e s  ( u p  
t o  7 4  ppm)  a l l  o t h e r  e l e m e n t s  N i ,  Co, Fe,  A g ,  Z n  a r e  n e a r  background 
1 eve1 s .  

One s o i l  p r o f i l e ,  6GA 4 4 0 - 4 4 2 ,  t a k e n  a t  a d e p t h  of  0 . 5  t o  
1 . 5  m e t r e s  i n d i c a t e s  a modera te  en r i chmen t  o f  molybdenum a n d  a 
s l i g h t  e n r i c h m e n t  o f  c o p p e r  w i t h  d e p t h .  
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APPENDIX I 
STATEMENT OF COSTS 

Summary of Work 

Topographic Base Map 
8.67 miles of Linecutting 
Geochemical Survey 

Period of Work 

September 28 - October 2, 1976 

PERSONNEL 

D.G. Allen, P.Eng. - 601-535 Thurlow St., Vancouver 5 days @ $99.00 = $ 495.00 
B.W. Kyba, Geologist - 1604-1160 Haro St.,Vancouver 5 days C! $43.40 = 217.00 
D..G. Baker, Sr. Assist-477 Laurentian Cr.,Coquitlam 5 days @ $36.17 = 180.85 

LINECUTTING - Martinson Linecutting & Staking 8.67 1.miles @ $170.00 = 1,473.90 
6860 Fairmont St. Powell River 

TOPOGRAPHIC BASE MAP - Pacific Survey Corp.1409 W. Pender St,Vancouver = 998 - 00 
GEOCHEMICAL ANALYSES 

191.40 
151 soil samples 7 elements - Mo,Cu,Mn,Fe,Ag,Zn,Pb, @ 2.85 = 430.35 

436.00 
7 rock samples 9 elements - Mo,Cu,Ni,Co,Mn,Fe,Ag,Zn,Pb @ $ 3.30 = 23.10 

58 so i l  samples 9 elements - Mo,Cu,Ni,Co,Mn,Fe,Ag,Zn,Pb @ $ 3.30 = 

- 218 soil samples - Tungsten - 

BOARD - 15 man days @ $20.00/day - - 300.00 

125.00 - VEHICLE - 1 4 x 4 Truck 5 days @ $25.00/day - 

REPORT PREPARATION & DRAFTING - - 400.00 

$5,270.00 

This work to be applied as 4 years on June #2  and 3 years on June #1 



A P P E N D I X  I1 

GEOCHEMICAL ANALYTIC PROCEDURE: 



P r o c e d u r e s  for C o l l e c t i o n  and P r o c e s s i n g  

of Geochemical Samples 

A n a l y t i c a l  Methods for Ag, &lo, Cu, Pb, Zn, 
Fe, &In, N i ,  C o  and 57 i n  s e d i m e n t s  a n d  so i l s :  
Mo, Cu, Zn, N i  and  SO4-- i n  w a t e r s .  

C 

Amax E x p l o r a t i o n ,  Inc. 
Vancouver Off ice. 

c September  1970 
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SANPLE COLLECTION 

S o i l s  

B h o r i z o n  material i s  sampled and t h u s  o r g a n i c  r i c h  

topsoil  and l e a c h e d  upper  s u b s o i l  are avo ided .  O c c a s i o n a l l y  

o r g a n i c  r i c h  samples have  t o  be t a k e n  i n  swampy d e p r e s s i o n s .  

Samples are t a k e n  by hand f r o m  a s m a l l  e x c a v a t i o n  

made w i t h  a cast  i r o n  mattock. A p p r o x i n a t e l y  200 gms of f i n e r  

g r a i n e d  material i s  t a k e n  and  placed i n  a numbered, h i g h  wet- 

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

do n o t  h a v e  m e t a l  tabs .  

O b s e r v a t i o n s  as t o  t h e  n a t u r e  of t h e  s a r q l e  and  t h e  

envi ronment  of t h e  sample s i t e  are made i n  t h e  f i e l d .  

Dra inaqe  Sed imen t s  

A c t i v e  s e d i m e n t s  are 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 are g e n e r a l l y  of f i v e  square m i l e s  ca tchment  

or less. Composite samples are t a k e n  of t h e  f i n e s t  material 

available f r o m  as n e a r  as possible t o  t h e  c e n t r e  of t h e  d r a i n a g e  

c h a n n e l  t h u s  a v o i d i n g  collapsed banks.  

t a k e n  i f  mar lced  m i n e r a l o g i c a l  or  t e x t u r a l  s e g r e g a t i o n  of t h e  

s e d i m e n t s  i s  e v i d e n t .  

More t h a n  one  sample i s  

Some 200 gra of f i n e r  material is collected. u n l e s s  t h e  

sed imen t  i s  u n u s u a l l y  coarse i n  which case t h e  w e i g h t  i s  

i n c r e a s e d  t o  1 kg. 

I ( ra f t  paper bag as are erriployed i n  s o i l  sampl ing .  Water 

samples are t a k e n  a t  a i l  appropriate sites. Approximate ly  LOO 

m l s  are sampled and placed i n  a c l e a n ,  s c r e w  sealed, p o l y t h e n e  

Samples are placed i n  t h e  same t y p e  of 

bot t le .  O b s e r v a t i o n s  are  made a t  e a c h  s i t e  r e g a r d i n g  t h e  

envi ronment  and n a t u r e  of t h e  sample. 
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Rock Chips 
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. 

C 

c 

C 
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GEOCHEMICAL ANALYSTS 81 ASSAYERS 

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

AREA CODE: 604 
TELEPHONE: 299-6910 

April 30, 1974 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
ROSSBACHER LABORATORY 

- 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 (maximum temperature 7OOC). 

After drying soil and sediment samples they are lightly 

pounded with a wooden block to break up aggregates of fine 

particles and are then passed through a 35 mesh stainless steel 

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

fraction replaced in the original bag providing that this is 

undamaged and not excessively dirty. 

Rock samples are exposed to the air until the outside 

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

sample drier. 

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

Rock samples are processed in such manner that 

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. isthenpassed through a pulverizer with plates 

set such that 95% of the product will pass through a 100 mesh 
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s c r e e n .  Where samples are  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  

C 

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

sp 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 is mixed by r o l l i n g  o n  

paper and i s  t h e n  placed i n  a W a f t  paper bag. 

SAMPLE DIGESTION 

D i g e s t i o n  t u . b e s  (100 x 16 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 are weighed a c c u r a t e l y ,  

u s i n g  a F i s h e r  D i a l - 0 - G r a m  ba lance ,  and placed i n  t h e  appro- 

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

To e a c h  of t h e  samples t h u s  prepared are added 2 n i l  

of a n  acid m i x t u r e  c o m p r i s i n g  i5% n i t r i c  and 35% p e r c h l o r i c  

acids. Racks of t u b e s  are t h e n  placed on a n  e lectr ical  h o t  

plate, b r o u g h t  t o  a g e n t l e  bo i l  (4 hour )  and  digested for  43 

h o u r s .  Samples  u n u s u a l l y  r i c h  i n  organic material are f i rs t  

burned  i n  a porcelain c r u c i b l e  heated by a bunsen b u r n e r  before 

t h e  acid m i x t u r e  i s  added. D i g e s t i o n  i s  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 f r o m  t h e  h o t  p la te  

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  water. 

The t u b e s  are shaken  t o  m i x  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  

for 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  for 

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

Elmer 290B atomic 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. 

C 



ANALYTICAL PROCEDURES 
.. 

V 

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 c 

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

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

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

s i l v e r t h e n  i s  p r e s e n t  as 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  spectroghoto- 

. m e t e r  

3 .  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  pre- 

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 q t a i n e r  . D e t e r h n a -  

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

C 

c 

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 l c 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 m a  p o s i t i o n  3 

S l i t  7 A 

Wavelength 3231A D i a l  287.4 ~ 

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

Oxidant - a i r  - flow - 14 
Burner  - t e c h t r a n  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4x 

/’ 
/ 

. .  
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C a 1 i br a t  i o  n 

1. S e t  1 gamma/ml t o  read 40 equivalent t o  20 gantma/gni e 
Factor 5 x meter reading 

Check standards 

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

c 

c 

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

Check standards 

40, 100 ppm 

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

3 .  Rotate burner t o  maximum angle 

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

Check standards 

. .. , 

100,200,400,1000 ppm Ag 

Factor lox sca le  reading 

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

procedure 

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

Cal ibrate  AA i n  s t ep  1 

Dial wavelength t o  300 (peak) 

Read t h e  samples again 

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

Standards 

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

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

2. 100 gamma/ml Ag - 10  m l s  of above + 20 m l s  HClO4, d i l u t e  t o  

100 m l s  
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3 .  Recovery spiked s t a n d a r d  

5 gamrrla/rrl A g  - 5 m l s  100 gamma/ml d i l u t e  to 100 rnls w i t h  

"mixed" a c i d  

Workinq AA S t a n d a r d s  

. Pipette .2,  . 5 ,  1, 2, 5 8  10 rnls of 100 gauna/ml and 2, 5 rL,l.5 1.000 

gamma/ml d i l u t e  t o  100 m l s  w i t h  20% HclO4. T h i s  e q u i v a l e n t  t o  

48 10, 20, 408 l oo8  200, 4008 and 1000 ppm A g  i n  t h e  sample  - 5 0  gm 

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

Recovery S t a n d a r d  

P i p e t t e  2 m l s  of ,5 garma/ml Ag  i n  m i x  acids i n t o  a sample and 

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

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

lated i n  oz / ton .  . 

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

c o n v e r s i o n  factor 

oz/ton = .0292 x ppm A g  

C 
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Zn Geochemical AA S e t t i n q  - 
i 

Lamp Zn 

C u r r e n t  8 #3 S l i t  20A 

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

Fuel  - Acety lene  Flow 14 

Oxidant - A i r  Flow 14 

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

Range 

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

0 - 50 gamna/rnl Fac to r  lox -0 t o  1000 p p m  

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

t o  1000 ppb z 
High Zn Burner B o l i n g  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

Fuel  1 4  A i r  14.5 

0 t o  1000 gamma/ml read 0 t o  20 Fac tor  400 x 

Pure S tanda rd  l O , O O O  gamma/ml 

1 gm Zn d i s s o l v e d ,  H a 0 8  HCl, HNO3, HClO4, fumed t o  HCl04 - 

make up  t o  100 rnls H 2 0  

1000, 100 gamma/ml and 100 ml by d i l u t i o n  i n  20 74 Hcl04 

0 t o  200 gamma/ml Zn u s e  combined ~ i ,  CO, ~ b ,  Zn s t a n d a r d s  I 
P i p e t t e  I 

I, 2, 3, 5 8  8, 10 m l s  of 10,000 gamma/rnl - d i l u t e  t o  100 mls 

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

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

- - _  
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C o  Geochemical AA S e t t i n g  

Lamp - 5 m u l t i  e lement  

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

Wavelength 2407 D i a l  133.1 

Fuel - Ace ty lene  Flow 14 

Oxidant  - A i r  Flow 14 

Burner  - AB 51 in l i n e  
- 

Range 

0 - 10 gamma/ml read 100 F a c t o r  2 x r e a d i n g  t o  200 ppm 

. .... 
I 

0 - 20 ganma nil read 100 Factor 4 x r e a d i n g  t o  400 ppm 

Burner a t  maximum a n g l e  

0 - 100 gamma/ml read 100 -- Factor 20 x r e a d i n g  t o  2000 ppm 

0 - 200 gamma/nl read 100 F a c t o r  40 x r e a d i n g  t o  4000 ppm 

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

1.000 gm cobalt metal d i s s o l v e d  i n  HCl,  HNO, and funied 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, lo, 20 m l s  i n t o  100 m l  vol flasks d i l u t e d  t o  mark 

w i t h  20% H C ~ O ~  

T h i s  g i v e s  

Mixed - combina t ion  s t a n d a r d s  of c u #  N i ,  CO, Pb, Zn 

of 

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 ganma/nl are  used 

for c a l i b r a t i o n  
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Mn Geochemical AA S e t t i n g  

Lamp M u l t i  e l emen t  Car Ni, Co8 Mn Cr 

Cur ren t  1 0  #4 S l i t  7A 

Wave l e n g t h  4030.8 Dial 425.2 

Fuel  - Acetylene Flow 1 4 . 0  

Oxidant - A i r  Flow 14.0 

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

Range 

0 - 100 g m a / m l  Fac to r  20x - 0 t o  2000 p p ~ t  

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

Burner 90 

0 - l O Q O  gamma/nll Fac to r  200x - 0 to 208000 pprn - 
0 - 2000 gamma/ml Fac to r  400x - 0 to 408000 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/rnl Fac to r  4x - 0 t o  400 ppm 

S t andar ds 

F i s h e r  10800'0 ganuna/nil ( ml) 

lox D i l u t i o n  1000 gam%a/nil 
I 

Pippe t t e 

2, 38 58 88 l o ,  15, 20 nil of 10~000 garruna/ml dilute to 100 

mls w i t h  20% HC104. T h i s  g ives  
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M o  Geochen-ical  AA S e t t i n g  

c Lamp ASL H/C Mo 
. .  

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

Wavelength 3133 D i a l  260.2 

F u e l  - A c e t y l e n e  Flow 12:O t o  g i v e  1" red f e a t h e r  

Ox idan t  - N i t r o u s  o x i d e  Flow 14.0 

Burner  - AB 50 i n  l i n e  . .  
C a u t i o n  r e a d  t h e  operation u s i n g  N 2 0  and a c e t y l e n e  flame a t  

C 

c 

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

Range 

0 - 10 gamma/ml F a c t o r  2x - 0 t o  200 ppm 

R o t a t e  b u r n e r  t o  niax. a n g l e  

0 - 50 ganuna/ml F a c t o r  10 x 0 t o  1000 p p m  

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

S t a n d a r d s  1000 gamrtia/ml -. 

Dissolve .750 gms Moo3 (ac id  molybdic)  w i t h  20  r i l l s  H20, 6 

lumps NaCH," when all d i s s o l v e d ,  add 20 m l s  H C l ,  d i l u t e  t o  5,30 mls 

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

P i p e t t e  ' 

.2, .5, 1, 2, 3, 5, 8, 10 m l s  of 100 garctma/ml 

2, 3, 5, 8, 10 mls of 1000 ganuna/ml add 5 m l s  10% AlCl3 
- 

and d i l u t e  t o  100 m l s  w i t h  20% H C l O 4  

T h i s  g i v e s  

.2, . 5 ,  1, 2, 3, 5, 8, 10, 20, 30, 50, 80, 100 gamma/rtil M o  



xi i 

.. 
Fe Geochemical AA S e t t i n q  

c .  Lanip - Fe 

- Do n o t  u s e  m u l t i  e lement  Fe ' 

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

Wavelength 344.0.6 D i a l  31 7.5  

Fue l  - Acetylene Flow 14.0 

C 

Oxidant  - A i r  Flow 14 .0  

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

Range 

0 - 5000 garruna/ntl 0 . 1  x 74 - 0 t o  10.0% 

. 0 - 10,000 gamma/ml 0 . 2  x % - 0 t o  20.0% 

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

S t a n d a r d s  10,000 gamma/ml ' 

Weigh 5.000 gms i r o n  w i r e s ,  i n t o  beaker ,  add H20, HCl, HNO3, 

HClO4,  h e a t  t o  HClO4 fumes. 

H20, warm, d i l u t e  t o  500 nrls 

Add.HC104 t o  100 mls + 100 ails 

P i p e t t e  

c 

I, 5 ,  10, 20, 30, 50, 80 m l s  10,000 gamma/ml d i l u t e  t o  100 

m l s  w i t h  20% ~ ~ 1 0 4  t o  g i v e  

100, 500, 1000, 2000, 3000, 5000, 8000 gamma/nJ t o  be 

e q u i v a l e n t  t o  .2, 1.0,  2.0,  4 .0 ,  6.0, lo.%, 16.0% Fe i n  geochem 

sample 
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.. . N i  Geochemical AA S e t t i n q  

Lamp P.E. H/C. N i  or mult i -  e l e m e n t  Cu, N i ,  Co, Mn, C r  

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

c 
Wave l e n g t h  3415 D i a l  3 1 2 . 5  

FUle - 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 Factor 4x  - 0 - 400 ppm 

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

45' 0 - 200 gamma/ml. F a c t o r  40x - 0 - 4000 ppm 

0 - 500 gamma/ml F a c t o r  1OOx'- 0 - 10,000 ppm 

C N i  i n  waters  and v e r y  l o w  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 tanda . rds  10,000 gamma/ml 

1.000 gm p u r e  N i  m e t a l  d i s s o l v e d  i n  H C l ,  HNO3, HCl04 t o  

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

1000 gamma/ml and 100 ganma/rril 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, 10 m l s  of 100 ganma/ml 

I 
2, 5, 8, 10 m l s  1000 garrana/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  20% 

HC104. T h i s  g i v e s  

I, 2, 5, 8, 10, 20, 50; €30, 100, 200, 500, 300, 1000 gmma/ml K 

Conibined S t a n d a r d s  - Cu, N i ,  Co , '  Pb, Zn i s  u s e d  as a w o r k i n g  
C 

s t a n d a r d  

- ... . . . .. . -. . . . ._ " 
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Cu Geochemical AA S e t t i n g  

Lamp Single  Cu or 

C 

5 m u l t i  e lement  

Cur ren t  10 for m u l t i  e l e m e n t  #4 S l i t  7A 

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

Wavelength 3247 D i a l  280 
Burner Techt ron  AB 51 (For Cu i n  n a t u r a l  w a t e r s )  . .  

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

Fue l  Acety lene  F l o w  14 

O x i d a n t  A i r  Flow 1 4  

Range 

0 - 5 gamma/nll 

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

Fac to r  l x  t o  100 ppm (for l o w  Cu) 

Burner 90 

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

Wavelength 2492 D i a l  147  

Burner i n  l i n e  

Range 

~ 

l c  

0 - 1000 gamma/ml Factor 200% t o  2 O , O O O  ppm 

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

Higher r ange  t h a n  40,000 pprn requires lox d i l u t i o n  

S tanda rds  

10,000 gamma/ml 

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

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



.. 
1000 gamma/ml lox dilution above in 2% HC104 

C 2000 garnnia/ml 20 mls l O , O O O  g'amma/ml - dilute to 100 mls i n  

20% Hc104 I 

100 gamma/nil lox dilution 1000 gamma/ml dilute to 100 rnls in 

20% HclO4 

200 gamma/ml lox dilution 2000 ganuna/ntl dilute to 100 mls in 

Pipette 

I, 2, 3, 5, 3, 10 rnls 100 gamma/ml - dilute to 100 mls w i t h  

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

Combined standards Cu, Ni, Co, Pb, Zn 

e 

c 
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Pb Geochemical AA S e t t i n q  
- 

Lanip ASL H/c Pb 

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

Wave l e n g t h  2833 D i a l  208 

Fuel - a c e t y l e n e  Flow 14 

Oxidan t  - air Flow 14 

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

Range 

0 - 20 gsmt’m/rnl t o  read 0 t o  80. Factor 5x 0 t o  5 G O  ppm 

0 - 200 gamLa/nil t o  read 0 t o  80. Factor 50x 0 t o  5000 ppm 

S t a n d a r d s  - 108000 gamma/ml 

1.000 pure m e t a l ,  d i s s o l v e d  i n  I P A O ~ ~  fumed to 1 1 ~ 1 0 ~  make ~p 

t o  100 n i l s  i n  20% He104 

,1000 ganuna/ml and  100 garaa/ml S u c c e s s i v e  lox d i l u t i o n s  i n  

20% HC104 

s t a n d a r d s  



W i n  S o i l s  a n d  S i 3 . t ~  

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

T e s t  t u b e s  - p y r e x  disposable 

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

Bunsen B u r n e r  

Flux - 5 parts  N a 2 C 0 3  

4 p a r t s  N a C l  

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

7% SnC12 i n  70% HC1 

20% KSCN i n  H20 

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

9 par t s  - c a r b o n  t e t r a c h l o r i d e  

S t a n d a r d s  

xvii 

.18 gms N a 2 W 0 4  2H20 dissolved i n  H 2 0 ,  make up t o  100 nls 

100 ganuna/ml, 10 g a m a / m l  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, -58 8, 10 m l  o f  10 gamma/irJ 

a n d  1-58 2 m l s  o f  100 gamma/ml - d i l u t e  t o  10  mls 

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

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

e t h a n o l  a n d  water t o  ma tch .  T i g h t l y  sea l  t h e s e  for pernianent  

s t a n d a r d s  

P r o c e d u r e  , 

1. Weigh 1 .0  gram sample, add 2 qi flux8 m i x  



. 
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C 
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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  d u l l  read for  o n e  

m i n u t e )  

3 .  Cool, add 10 m l s  HaO,  h e a t  i n ' s a n d  b a t h  t o  b o i l i n g ,  cool I l e t  

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

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

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

6. Add 7 mls SnC12, h e a t  i n  h o t  w a t e r  ba th  for 5 m i n u t e s  ( 8 O o C )  0 

7 .  Cool t o  less t h a n  15OC 

8. A d d  1 m l  20% KSCN, m i x  ( i f  l e m o n  yel low: compare color 

s t a n d a r d  10x1 

9. A d d  4 m l  e x t r a c t a n t , .  cap, shake v i g o r o u s l y  1 m i n u t e  

10. Compare color 
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Mol~ybdknum i n  7 J 8 t c r  S aIiiples 

1. T r a n s f e r  50 mls t o  1 2 5  s e p a r a t o r y  f u n n e l  

2 .  A d d  5 n i l  .2% fe r r ic  c h l o r i d e  i n  conc HC1 

3 .  Add 5 rnls of mixed. KSCN and SnC12 

C 

4. A d d  1 . 2  m l s  i s o p r o p y l  e t h e r ,  shake  for 1 minu te ,  and allow 

p h a s e s  t o  separate 

5. D r a i n  o f f  w a t e r  

6. C o n i p a r e  t h e  color of e x t r a c t a n t  

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

P i p e t t e  0 ,  .2, .5, 1, 2, 3, 4, 5, mls 02 1 ganuna/xl and I, 1.5, 

2, m l s  of 10 garrlma/ml d i l u t e  t o  50 rnls w i t h  d e m i n e r a l i z e d  H20, and 

c o n t i n u e  step #2.  

Tl i is  e q u i v a l e n t  t o  - 

1, 4, 10, 20, 40, 60, 80,  100, 200, 300, 400 ppb la0 

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

me thano l  t o  match .  S e a l  t i g h t l y  

SnC12 - 15% i n  ~15% HC1 

300 gm SnC12 . 2H20 f 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 rs  

KSCN - 5% in H20 

Mixed SnC12 - KSCN 

3 patts SnC12 t o  2 p a t s  RSCN 
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Watcr Samples R u n  for AA 

1. c u  reads 80 scale t h e r e f o r e  1 u n i t  = 25  pph 

2 .  Zn - 1 ganuna/nil reads full- scale  therefore 1 u n i t  = 10 pph 

3 .  Ni - 2 . 5  ganuna/ml reads 50 s ca l e  t h e r e f o r e  1 u n i t  = 50 ppb 

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  

C 

C 
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Sulpha tc  i n  Natural- Waters 

1. P i p e t t e  0 .5  m l  s u l p h a t e  r e a g e n t  mix i n t o  a colorimetric t u b e  

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

. 

3. Read a t  343 v a g a i n s t  a deminera l ized  water b lank  

' 4 .  Read a g a i n  a t  4 0 0 v n d  s u b t r a c t  from s u l p h a t e  r e a d i n g  

5. C a l c u l a t e  ppm s u l p h a t e  from t h e  graph 

Reagent 

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

i n  185 m l  70% p e r c h l o r i c  acid and  20 m l  H20, shake for one hour .  

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

(GFS 39) and 47. grams aluminum p e r c h l o r a t e  L A1 (C104)3 . 3 H 2 0 1  

(GFS 2)  Add  400 ml water t o  d i s s o l v e ,  l e t  set t le  overn ight ,  decant 

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

c 
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pH MEASUREMENTS c 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. 
the instrument each morning. A 10 ml aliquot is taken from 
water samples for pH measurement. 

A 30 minute warm up time is allowed for 

ROSSBACHER LABORATqRY 

C 

c 
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