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INTRODUCTION 

Loca t ion  and Access 

The S a r i t a  R i v e r  molybden i t e  p r o s p e c t  is s i t u a t e d  

e i g h t  m i l e s  e a s t  o f  Bamf ie ld ,  B.C. on t h e  w e s t  c o a s t  o f  

Vancouver I s l a n d  ( F i g u r e  1 ) .  The p r o p e r t y  l i e s  n e a r  t h e  head 

o f  t h e  e a s t  f o r k  o f  t h e  South  S a r i t a  R i v e r  ( F i g u r e  2 ) .  Access 

t o  t h e  p r o p e r t y  is  by l o g g i n g  r o a d  from P o r t  A l b e r n i  o r  

Cowichan Lake,  B.C. 

P r o p e r t y  

The p r o p e r t y  c o n s i s t s  o f  1 8  c l a i r r s ( t w o  p o s t )  Wet 

3 - 20 i n c l u s i v e  s t a k e d  f o r  AMAX E x p l o r a t i o n ,  I n c .  and r e c o r d e d  

on December 1 1 ,  1974.  A t h r e e  u n i t  c l a i m  was added t o  t h e  w e s t  

s i d e  o f  t h e  c l a i m  group on November 1 2 ,  1975. 

Physiography 

The Wet c l a i m s  l i e  a l o n g  t h e  nor thwes t  s l o p e  o f  t h e  

Somerset  Range between e l e v a t i o n s  500 and 1700 f e e t .  Topo- 

graphy v a r i e s  from g e n t l e  on t h e  lower  s l o p e s  t o  modera te ly  

rugged on t h e  s o u t h e a s t  c l a i m s  and a l o n g  t r i b u t a r i e s  o f  t h e  

South  S a r i t a  R i v e r .  

Much o f  t h e  a r e a  h a s  been logged  o f f  i n  s e v e r a l  s t a g e s .  

V e g e t a t i o n  i n c l u d e s  a  one  t o  t e n  y e a r  o l d  t h i c k  growth o f  

Douglas F i r ,  Hemlock, Balsam F i r  and Cedar w i t h  an undergrowth 

o f  S a l a l ,  Salmon Ber ry  and A l d e r .  Some v i r g i n  t i m b e r  r emains  

a l o n g  t h e  w e s t e r n  edge  and t o  t h e  s o u t h  o f  t h e  c l a i m  group.  

G l a c i a l  t i l l  and l o c a l  f l u v i o g l a c i a l  g r a v e l  forms a  

t h i n  v e n e e r  0  t o  1 0  f e e t  deep o v e r  much o f  t h e  a r e a .  Outcrop is 
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.,. 
r e s t r i c t e d  mainly t o  c r eek  beds ,  road c u t s  and s t e e p  b l u f f s  on 

t h e  s o u t h e a s t e r n  c la ims .  

S c o ~ e  of E x ~ l o r a t i o n  Program 

The S a r i t a  River  p rope r ty  was s t a k e d  t o  cover  a  low- 

grade molybdenite occur rence  nea r  t h e  head of t h e  South S a r i t a  

River .  The purpose o f  t h e  1975 f i e l d  program was t o  o u t l i n e  

t h e  a r e a  of i n t e r e s t  by means of geochemical s o i l  sampling a long  

a  g r i d  and a long  logging  roads .  A topographic  base  map was 

prepared  from a i r  photos  by P a c i f i c  Survey Corporat ion ( F i g u r e s  

3a and b ) .  

GEOCHEXI STRY 

A f l agged  g r i d  was e s t a b l i s h e d  a long  which sampling 

was c a r r i e d  o u t  a t  a  spac ing  of about 300 f e e t .  Once t h e  a r e a  

of  i n t e r e s t  was roughly o u t l i n e d ,  more d e t a i l e d  sampling was 

c a r r i e d  o u t  a t  a 200 f o o t  spac ing  on l i n e s  about 400 f e e t  a p a r t .  

A t  almost a l l  s i t e s ,  samples were taken  a t  dep ths  of 

10 t o  24 i n c h e s ,  we l l  below t h e  A hor izon .  The m a t e r i a l  sampled 

was mainly brown t o  orange ox id i zed  boulder  c l a y .  S o i l  samples 

were taken  and p l aced  i n  Kra f t  paper  bags .  A t o t a l  of 290 s o i l  

and si l t  samples were c o l l e c t e d  and analyzed f o r  n i n e  e lements  

by Rossbacher Laboratory.  I n  a d d i t i o n  34 rock samples were 

analyzed f o r  t e n  e lements  and 5 water  samples were analyzed f o r  

two e lements .  

Two s o i l  p r o f i l e s  a long  road c u t s  were sampled ( F i g u r e  4 ) .  



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

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  Mo and Cu a r e  p r e s e n t e d  

on a 400 s c a l e  map ( F i g u r e  4 ) .  They r e v e a l  a  prominent  

molybdenum anomaly a p p r o x i m a t e l y  3 , 7 0 0  f e e t  l o n g  by 1 , 2 0 0  f e e t  

wide on t h e  w e s t e r n  s i d e  o f  t h e  c l a i m  group .  A s m a l l e r  

anomalous a r e a  d e f i n e d  by s i x  samples  l i e s  on t h e  Wet 1 6  c l a i m .  

Sampling a p p e a r s  t o  have c l o s e d  o f f  t h e  main anomaly i n  a l l  

d i r e c t  i o n s .  

I n  many c a s e s ,  t h e  anomalous molybdenum v a l u e s  ( t h r e s -  

h o l d  1 0  ppm, p e a k s  70 - 150 ppm) a r e  a s s o c i a t e d  w i t h  anomalous 

copper  v a l u e s .  A zone of r e l a t i v e l y  h i g h  copper  v a l u e s  is a l s o  

found 2 , 0 0 0  t o  3 , 0 0 0  f e e t  s o u t h  o f  t h e  main molybdenum anomaly. 

Although i r o n  v a l u e s  a r e  r e l a t i v e l y  h i g h  ( 3  t o  9%) i n  

s o i l ,  t h e  e l e m e n t s  N i ,  Co, Mn, Ag, Pb and Zn a r e  a l l  n e a r  back- 

ground l e v e l s ,  i n d i c a t i n g  t h a t  l i t t l e  hydromorphic d i s p e r s i o n  
i 

and enhancement h a s  o c c u r r e d .  

The main molybdenum anomaly a p p e a r s  t o  b e  c e n t r e d  

s l i g h t l y  t o  t h e  w e s t  o f  t h e  a r e a  o f  b e s t  known molybden i t e  

m i n e r a l i z a t i o n .  T h i s  s u g g e s t s  t h a t  t h e  anomaly may have  been 

s h i f t e d  t o  t h e  w e s t  by g l a c i a t i o n .  Because o u t c r o p  is  s c a r c e  

i n  t h e  w e s t e r n  p a r t  o f  t h e  anomaly and g e o l o g i c  mapping is n o t  

everywhere comple te ,  i t  is  d i f f i c u l t  t o  i n t e r p r e t  t h e  anomaly 

i n  d e t a i l .  

Molybdenum i n  r o c k  v a r i e s  from 6 t o  250 ppm, abou t  

t h e  same o r d e r  o f  magnitude a s  t h a t  o b t a i n e d  i n  s o i l .  

Two s o i l  p r o f i l e s  a l o n g  r o a d  c u t s  i n  b o u l d e r  c l a y  

were sampled (Figure  4 ) .  Molybdenum v a l u e s  a p p e a r  t o  b e  some- 

what e r r a t i c ,  p o s s i b l y  a  r e s u l t  o f  g l a c i a l  smear ing .  
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APPENDIX I1 

GEOCHEMICAL ANALYTICAL PROCEDURE 



PROFILE I PROFILE 2 

SAMPLE No. 

ppm Ho, Cu 

. . .  

DEPTH 

Humus --- - - -  - - - 

Weakly oxidized 

boulder clay. 

Unaltered, compact 

boulder clay. 

- - - -  - 
Z 

Bedrock - - -  

SAMPLE No. 

A M  A X  EXPLORATION I N C .  

S A R l T A  R I V E R  P R O P E R T Y  
A L B E R N I  M I N I N G  D I V I S I O N  - B R I T I S H  COLUMBIA 

- WET C L A I M S  - 
S O 1  L P R O F I L E S  

S C A L E  1 "  : 10' 

N.TS. Ref. 92 C /5 

FIG. 4 



e. 

A l l  r o c k  s a m p l e s  w e r e  a n a l y z e d  f o r  t u n g s t e n  i n  an 

a t t e m p t  t o  d e t e r m i n e  w h e t h e r  o r  n o t  any a d d i t i o n a l  metal v a l u e s  

are a s s o c i a t e d  w i t h  t h e  m o l y b d e n i t e  m i n e r a l i z a t i o n .  Only  a 

few s a m p l e s  c o n t a i n e d  anomalous  t u n g s t e n  up t o  30 ppm. 

D . G .  A l l e n ,  P.Eng.  ( B . C . )  



APPENDIX I 

STATEMENT OF COSTS 
C 

PERIOD OF WORK October 8-11, November 17-21, 1975 

SUMMARY OF WORK Geochemical Survey 

PERSONNEL 

D.G. Allen, P.Eng. - 601-535 Thurlow St. Vancouver, B.C. 
5 days @ $93.50/day 

W.R.Ridgway-Sr. Asst.- 601 Draycott St. Coq~it1arn~B.C. 
9 days @ $37.97 

B.C.Wright -Jr. Asst.- 3806 W.27th Ave. Vancouver,B.C. 
9 days @ $30.44 

BOARD - 23 man days @ $20/day 

VEHICLE - 1 4 x 4 Truck - 9 days @ $25/day 

GEOCHEMICAL ANALYSES 

290 soil and silt samples - 9 elements @ $3.30 
35 rock samples - 9 elements @ $3.95 
34 rock samples - Tungsten @ $2.00 
10 water samples - (pH,Mo,Cu) @ $2.75 

*rc TOPOGRAPHIC BASE MAP - Pacific Surveys Ltd. 
REPORT PREPARATION & DRAFTING 

We wish the above work applied as one Year's assessment work on 
Wet 3-20 incl. mineral claims 



Procedures  f o r  C o l l e c t i o n  and P roces s ing  

of Geochemical Samples 

A n a l y t i c a l  Methods f o r  Ag, Mo, CU, Pb, Zn, 
Fe, kin, N i ,  Co and f J  i n  sediments and s o i l s ;  
Mo, Cu, Zn, N i  and SO4" i n  wate rs .  

Amax Explora t ion ,  I n c  . 
Vancouver O f f  i c e .  

September 1970 



SAI4PLE COLLECTION 

Soils  

B ho r i zon  material 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 l eached  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  samples have  t o  be  t a k e n  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  mattoclr. Approximately 200 g m s  o f  f i ne r  

g r a i n e d  material i s  tal ien and p l aced  i n  a numbered, h i g h  wet- 

s t r e n g t h ,  1T;raft paper  bag. The bags are c l o s e d  by f o l d i n g  and 

do n o t  have metal 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  sarrlple s i te  are made i n  t h e  f ie ld .  

Drainage ScdFmcnt s 

Act 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 &re g e n e r a l l y  o f  f i v e  square  m i l e s  catchment 

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

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 r a i n a g e  

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

t a k e n  if marked mine ra log ica l  o r  t e x t u 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 gn of  f i n e r  material i s  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  same t y p e  o f  

ICcaft 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 l ean ,  screw sealed, 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  of t h e  sample. 



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. 



G GEOCHEMICAL ANALYSTS & ASSAY E RS 

m5 S. SPRINGER AVE., iii 
BURNABY, 8. C. 
CANADA 
TELEPHONE: 299-6910 
AREA CODE: 604 

April 30, 1974 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURREN"SLY 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 70'~). 

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. Rock samples are processed in such manner that 

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

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fragments of 2 mm. size or less. A 

minimum of 1 kg. isthenpassed through a pulverizer with plates 

set such that 95% of the product will pass through a 100 mesh 



s c r e e n .  Where samples a r e  app rec i ab ly  h e a v i e r  t h a n  2 k g  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  Jones  

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 

paper  and i s  t h e n  p l aced  i n  a =af t  paper bag. 

SAMPLE DIGESTION 

Diges t ion  t u b e s  (100 x  16 mm) a r e  marked a t  t h e  5 m l  

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

and concen t r a t ed  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  Dial-O-Gram balance,  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 each o f  t h e  samples t h u s  prepared  a r e  added 2 m l  

o f  an  acid mix tu re  compris ing L'5% n i t r i c  and 35% p e r c h l o r i c  

a c i d s .  Racks of t u b e s  are t h e n  p l aced  on an e l e c t r i c a l  h o t  

p l a t e ,  brought  t o  a g e n t l e  b o i l  ($ hour)  and d i g e s t e d  f o r  4$ 

hours .  Samples unusua l ly  r i c h  i n  o rgan ic  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 burner  be fo re  

t h e  a c i d  mix tu re  i s  added. D iges t ion  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  brought u p  t o  5 m l  w i th  de ion ized  wate r .  

The t u b e s  are shalcen t o  mix t h e  s o l u t i o n  an6 t h e n  c e n t r i f u g e d  

f o r  one minute.  The r e s u l t i n g  c l e a r  upper l a y e r  i s  used  f o r  

Cu, Mo, Pb, Zn, Ag, Per Mn, N i  and Co de t e rmina t ion  by a Perkin-  

Elmer 290B atomic a b s o r p t i o n  spectrophotometer .  A n a l y t i c a l  

p rocedures  are g iven  on t h e  fo l lowing  pages.  
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., 
. S i l v e r  

6j_ 1. Scope - T h i s  p rocedure  cove r s  a range  o f  s i l v e r  i n  t h e  sample 

from less t h a n  ,5 t o  1000 ppm 

2. Summary o f  Method - The sanlple i s  t r e a t e d  wi th  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  determined by a tomic a b s o r p t i o n  spec t rophoto-  

. meter 

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  no t  ve ry  s t a b l e  

i n  s o l u t i o n .  Ma in t a in ing  t h e  s o l u t i o n  i n  20% p e r c h l o r i c  p re -  

v e n t s  s i l v e r  be ing  absorbed on t h e  g l a s s  c o n t a i n e r .  Deterlttina- 

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

( = .  Samples h igh  i n  d i s s o l v e d  s o l i d s ,  e s p e c i a l l y  calcium, 

cause  h i g h  background absorbance.  Th i s  background absorbance 

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

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

Lamp - Ag 

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

S l i t  7 A 

Wavelength 3281A D i a l  28.7.4 

A' 
Fue l  - a c e t y l e n e  - f low - 1 4  

Oxidant - a i r  - f low - 1 4  

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

U . . Maximum Conc. 3 t o  4x 
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vi. 

Calibration 

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

Factor 3 x meter reading 

Check standards 

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

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

Check standards 

40, 100 pprn 

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

3 .  Rotate burner t o  maximum angle 

Set 10.0 gamma/ml Ag t o  read 100 

Check standards 

b - 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 ppm 

Calibrate  AA i n  s tep  1 

D i a l  wavelength t o  300 (peak) 

Read the samples .again 

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

Standards 
L 

1. 1000 gamma/ml Ag - 0.720 qm Ag2S04 dissolved i n  20 rnls I-Ix103 

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 



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

vii 

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

"mixedqq a c i d  

Workins AA Standa rds  

. Pipette . 2 ,  . 5 ,  1, 2, 5 ,  10 m l s  of 100 gma/ml  and 2, 5 rids 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 u ~ 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 gm 

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 m l s  o f  , 5  gama/ml Ag i n  m i x  a c i d s  i n t o  a sample and 

carry 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 

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

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

and d i g e s t i o n .  

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

lated i n  oz/ ton.  . 

I '1 ppm = .0292 oz/ ton 

conve r s ion  f a c t o r  

oz/ ton = .0292 x ppm Ag 
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Zn Geochen~ical  AA S e t t i n q  - 

 amp 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  

F u e l  - Ace ty l ene  Flow 14  

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

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

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

0 - 50 g m a / m l  F a c t o r  lox -0 t o  1000 ppm 

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

t o  1000 ppb 

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

1 Fue l  1 4  A i r  14 .5  

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

Pure  S t a n d a r d  lo .  000 gamma/ml 

1 gm Zn d i s s o l v e d .  HpO, HC1, HN03, HCL04, fumed t o  HC104 - 
m a k e  up t o  100 rnls H 2 0  

1000, 100 gamma/ml and 100 m l  by d i l u t i o n  i n  20 % HCl04 

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

P i p e t t e  

1. 2. 3, 5 ,  8. 1 0  m l s  o f  10,000 gamma/ml - d i l u t e  t o  100 m l s  

L 1 
w i t h  20% ~ ~ 1 0 4  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 S e t t i n q  

Lamp - 5 m u l t i  element 

Curren t  10  Sf4 S l i t  2A 

Wavelength 2407 Dia l  133.1 

Fuel  - Acetylene Flow 14  

Oxidant - A i r  Flow 1 4  
- . .,* Burner - AB 51 i n  l i n e  t 

Range 

0 - 10  gamrna/ml r e a d  100 Fac tor  2 x r e a d i n g  t o  200 ppm 

0 - 20 gan;ma m l  r e a d  100 Fac to r  4 x r ead ing  t o  400 ppm 
I 

Burner a t  maximum ang le  

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

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

Standards  - 1000 gamma/rnl 

1.000 gm c o b a l t  meta l  d i s s o l v e d  i n  HCl. HNO. and fumed i n t o  

I ~ ~ 1 0 ~ .  d i l u t e  t o  1 l i t e r  

P i p e t t e  ' 

1, 2, 10. 20 m l s  i n t o  100 m l  vo l  f l a s k s  d i l u t e d  t o  mark 

wi th  20% ~ ~ 1 0 ~  

I T h i s  g i v e s  

Mixed - combination s t anda rds  of Cu, N i ,  Co, pb, Zn 

of 

1. 2. 5. 10. 20. 30, 50. 80. loo. 150. 200 gamma/ml a r e  used 

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



Mn Geochemical AA Settinq 

Lamp Mult i  element Ca8 Ni. CO. Mn Cr 

c u r r e n t  10 #4 S l i t  7A 

Wave l e n g t h  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  (or AB 50) 

Range 

0 - 100 gamna/ml Fac tor  20x - 0 t o  2000 ppm 

0 - 200 ganurta/nll Fac tor  40x - 0 t o  4000 ppm 

Burner 90° 

0 - l O Q O  gamma/n~l Fac tor  - 2OOx - 0 t o  20.000 ppm 

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 ppm 

Standards  

F i s h e r  10,OCIO gamma/ml ( m l )  

10% D i l u t i o n  1000 g&a/nll 
# 

P i p p e t t e  

2. 3. 5, 8. 10. 15, 20 nil of  10.000 ganuna/ml d i l u t e  to 100 

m l s  with 20% ~ ~ 1 0 ~ .  This  g i v e s  



Mo Geocheniical AA S e t t i n g  

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 

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  t h e  o p e r a t i o n  u s i n g  N 2 0  and a c e t y l e n e  f lame a t  

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

Range 

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

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

C- 0 - 50 ganuna/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 gamma/ml -- 

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

lumps NaCH," when a l l  d i s s o l v e d ,  add 20 rnls HC1, d i l u t e  t o  530 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 of 100 ganuna/rnl 
-* 

2, 3, 5, El, 1 0  rnls o f  1000 ganuna/ml add 5 rnls 10% AlC13 

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  



xii 

Fe ~ e o c h e m i c a l  AA S e t t i n g  

Lamp. - Fe 

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

Current  10  #4 s l i t  2A 

Wavelength 3440.6 Dia l  317.5 

Fuel - Acetylene  low 14;O 

Oxidant - A i r  Flow 14 .0  

Burner - PE Shor t  Path 9a0 

Range 

0 - 5000 gamma/rril 0 . 1  x % - 0 t o  10.0% 

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

c7' Standards  l O , O O O  gamma/ml ' 

Weigh 5.000 gms i r o n  w i r e s ,  i n t o  beaker, add H20, H C l r  HN03, 

HC1O4, h e a t  t o  HC104 furdes. Add.HClO4 t o  100 m l s  + 100 ntls 

Hz08 warm,  d i l u t e  t o  500 m l s  

P i p e t t e  

1, 5, 10, 20. 30, 50, 80 m l s  l O , O O O  gamma/ml d i l u t e  t o  1 G O  ' 

m l s  w i th  20% HC104 t o  g i v e  
I 

100, 500, 1000, 2000, 3000, 5000, 8000 garnma/nil t o  be 

e q u i v a l e n t  t o  . 2, 1.0, 2.0, 4.0, 6.0. 10.6%. 16.0% Fe i n  geochem 
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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  element Cu, N i ,  CO, Mn, C r  

Cur ren t  10 #4, S l i t  2A 

Wave l eng th  3415 Dia l  312.5 

Fule  - Acet ly lene  Flow 14.0 

Oxidant - A i r  Flow 14.0 

. Burner AB 51 i n  l i n e  

Range 

0 - 20 gamma/ml Fac tor  4x - 0 - 400 pprn 

0 - 100 gamma/ml Fac tor  20x - 0 - 2000 gamma 

45' 0 - 200 gamma/ml. Fac tor  40x - 0 - 4000 ppm 

O - 500 gamma/ml Fac tor  l O O x  - 0 - 10,000 ppm 

('y N i  i n  wa te r s  and very low ranges 

Wave l e n g t h  2320 Dia l  118 

Range 0 - 5 gamma/ml Fac tor  l x  - 0 - 100 ppm 

1.000 gm pure  N i  meta l  d i s s o l v e d  i n  HC1, HNO3, HClO4 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 m l  H.0 

1000 gamma/ml' and 100 ganur~a/n,l Success ive  l o x  d i l u t i o n s  i n  20% HClO 

1, 2, 5, 8, 10  m l s  o f  100 ganuna/ml 

2, 5. 8, 10  m l s  1000 garruna/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% 

I HC104. Th i s  g ives  

1, 2. 5, 8. 10, 20, 50; DO, 100, 200, 500, 300, 1000 ga~nma/ml N 

Combined Standards  - Cu, Ni, Co,' Pb, Zn i s  used as 3 working 

s t a n d a r d  
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Cu Geochernical. M S e t t i n q  

Lamp S i n g l e  Cu or 

5 m u l t i  element 

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

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

Wavelength 3247 Dial  280 

Burner Techtron AB 51 (For Cu i n  n a t u r a l  waters )  

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

Fuel Acetylene Flow 14 

Oxidant A i r  Flow 1 4  

Factor  l x  t o  100 ppm ( f o r  l o w  cu)  

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

Burner 90' 

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

Wavelength 2492 Dial  147 

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Factor  200% t o  20,000 ppm 

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

Higher range t h a n  40,000 ppm r e q u i r e s  10% d i l u t i o n  

Standards 

10,000 gamma/ml 

1.000 gm metal powder, H20, HC1, HNO3 u n t i l  d isso lved ,  add 

HC104 , fume d i l u t e  t o  100 m l s  
. 



1000 gamma/ml lox dilution above in 20% HC104 

CL 2000 gamn~a/ml 20 mls 10,000 g'amma/ml - dilute to 100 mls in ! 

? 

20% Hc104 

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

200 gamma/rnl lox dilution 2000 gancma/nll dilute to 100 mls in 

20% ~ ~ 1 0 4  

Pipette 

1, 2, 3, 5 ,  8, 10 rnls 100 gamrna/ml - dilute to 100 rnls with 
20% ~ ~ 1 0 ~  to give 1. 2, 3, 5, 8, 10 gamma/ml 

Combined standards Cu, Ni, CO, pb, Zn 

1, 2, 5 ,  10, 20, 30, 50, 80, 100, 150, 200 gamma/ml 



Pb Geochemical AA S e t t i n 2  

Lamp ASL H/C ~b 

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  208 

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

Oxidant  - a i r  Flow 1 4  

Burner AB 51 i n  l i n e  

Range 

0 - 20 gsnma/ml t o  r e a d  0 t o  80. Fac to r  5x 0 t o  560 ppm 

0 - 200 gamma/ml t o  r e a d  0 t o 8 0 .  F a c t o r  50x 0 t o  5000 ppm 

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

1.000 p u r e  meta l ,  d i s s o l v e d  i n  IIN03. fumed t o  IIC104 make up 

t o  100 mls i n  20% HClO4 

1000 ganuna/ml and 100 gsnu-~a/ml S u c c e s s i v e  lox d i l u t i o n s  i n  

P i p e t t e  

1 2. 5. 9, 10  rnls 1 G i )  garLlma/ml 

2, 5 ,  a, l o ,  20 m l s  1000 gmta /ml  d i l u t e  t o  100 rnls i n  20% 

~ ~ 1 0 ~  t h i s  g i v e s  

Combined S t a n d a r d s  Cu, N i ,  Co, 'Pb. Zn, a r e  u sed  a s  working 

s t a n d a r d s  
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W i n  Soi1.s and S i l t s  

Reagents and apparatus 

Test tubes - disposable 

Test tubes - screw cap 

Bunsen Burner 

Flux - 5 par t s  Na2C03 

4 parts NaCl 

1 par t  KN03 pulverized t o  -80 mesh 

7% SnC12 i n  70% HC1 

20% KSCN i n  H20 

Extractant - 1 par t  t r  i-n-butyl phosphate 

9 par t s  - carbon te t rachlor ide  

Standards 

1000 gamrrLa/ml W 

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

100 ganuna/ml. 10 ganana/ml by d i lu t ion  

Standardization . 

Pipet te  .5. 1. 2, 3. -5. 8. 10 m l  of 10 gamma/lr.l 

and 1.5. 2 rnls of 100 gamma/ml - d i l u t e  t o  10 mls 

continue from s tep  #4 

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

ethanol and water t o  match. Tightly sea l  these for pernkanent 

standards 

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  read f o r  one  

m i n u t e )  

3 .  ~ o o l ,  add L O  m l s  HzO, h e a t  i n  s a n d  b a t h  t o  b o i l i n g .  cool. 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 ,  and mix. L e t  sett le,  

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

6.  Add 7 m l s  SnClaf  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. mix ( i f  l e m o n  ye l low;  compare c o l o r  

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

9. A d d  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 minu te  

10. Compare color 



xix 

Molybdenum i n  Wa.ter S a r ~ ~ p l e s  

1. T r a n s f e r  50 rnls 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  m l  .2% ferr ic  c h l o r i d e  i n  conc  HC1 

3 .  Add 5 rnls o f  mixed. KSCN and  SnCle 

4. A d d  1 . 2  rnls i s o p r o p y l  e t h e r ,  s h a k e  for 1 minu te ,  an6  a l l o w  

phases t o  separate 

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

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

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

P i p e t t e  0, .2, .5, 1, 2, 3, 4, 5, rnls of 1 ganuna/n;l and  1, 1 .5 ,  

C' 2, rnls o f  1 0  ganuna/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  H,O, and 

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

T h i s  e q u i v a l e n t  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 o r a n g e  ex t rac t  d i l u t e  w i t h  1:l H 2 0  t o  

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

SnClz - 15% i n  115% HC1 

300 gm SnC12 . 2H20 + 300 rnls HC1, u n t i l  SnCla d i s s o l v e d  

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

KSCN - 5% i n  H 2 0  

Mixed SnC12 - KSCN 

3 p a k t s  SnC12 t o  2 

-- 

parts  %cN 



Water Samples  Run for AA 

- 2 garn@a/ml reads D O  scale t h e r e f o r e  1 u n i t  = 2 5  ppb 

reads f u l l  scale  t h e r e f o r e  1 

- 2 . 5  ganuna/ml reads 50 scale t h e r e f o r e  1 

Burne r :  l o n g  s l o t  t e c h t r o n  b u r n e r  in l i n e  

u n i t  = 

u n i t  = 50 ppb 
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Sulpha te  i n  Na tu ra l  Waters 

C'- . 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 c o l o r i m e t r i c  t u b e  

2. Add 5 m l  w a t e r  sample and mix 

3. Read a t  3 4 3 w a g a i n s t  a deminera l ized  water b lank  

' 4. Read a g a i n  a t  4 C O 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 

Reaqent 

D i s so lve  54 grams r ed  mercur ic  ox ide  (J .T.  Ba?:er 2620- Can Lab) 

. i n  185 m l  70% p e r c h l o r i c  acid and 20 m l  HpO, 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  f Fe (ClO4) 3 . 6H20 1 

( G F S  39) and 47. grams aluminum p e r c h l o r a t e  I A1 (C104) 3 . DH,O 1 

(GFS 2) Add 400 m l  water t o  d i s s o l v e ,  l e t  sett le overn igh t ,  decan t  

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



I 
I pH MEASUREMENTS ' 
i 

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 LABORATO3Y 
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APPENDIX IV 

LIST OF QUALIFICATIONS 



L a 

NAME : BERNARD WRIGHT 

STATEMENT OF QUALIFICATIONS 

DATE OF BIRTH: January 30,1950 

EDUCATION: 
Chomedey  C a t h o l i c  H i g h  S c h o o l  - L a v a l ,  P.Q. - G r a d u a t e d  1968 

V a n c o u v e r  C i t y  C o l l e g e  - S e p t e m b e r  1 9 7 0  - January 1 9 7 2  

EXPERIENCE: C a n a d i a n  P a c i f i c  R a i l w a y  
N o r t h  Wales H o s p i t a l ,  U.K. 
B r o w n  B r o s .  F o r d  - V a n c o u v e r  

P l a n s  t o  r e t u r n  t o  U n i v e r s i t y  this F a l l  



"STATEMENT OF QUALIFICATIONS 

NAME: Wil l iam R .  Ridgway DATE OF BIRTH: August 27 ,  1951 

EDUCATION: K i l l a r n e y  High School  Vancouver - Graduated  J u n e ,  1969 

U n i v e r s i t y  o f  B r i t i s h  Columbia, Honours B.Sc. i n  Geology. 
At tended  from September 1969 t o  May 1973.  

EXPERIENCE: May 1973 - 1974 F a l c o n b r i d g e  N i c k e l  Mines  L imi ted  
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