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CONCLUSIOXS 

The extens ive  Mo-Cu anomaly ou t l ined  i n  t h c  western p a r t  o f  t h e  

g r i d  a rea  i s  underlain by h ighly  f r a c t u r e d ,  f ine-grained a p l i t i c  g r a n i t e  

(Casey) conta in ing  10-15 percent  inc lus ions  of in termedia te  t o  b a s i c  vo l -  

c a n i c ~ .  

Minor molybdenite minera l iza t ion  occurs 1) a s  smears on j o i n t  
L - 

planes  and 2)  a s  f i n e l y  disseminated f l a k e s  i n  i r r e g u l a r  quar tz  veins i n  

h ighly  s i l i c i f i e d  and K-feldspathized zones i n  Casey g r a n i t e  and a l s o  i n  

t h e  p y r i t i z e d  volcanics.  Only t r a c e  amounts of chalcopyr i te  have been - . 
i d e n t i f i e d ,  however some vugs l i n e d  with maroon l imonite  i n d i c a t e  t h a t  

leaching may have taken p lace .  

,-.- I t  i s  considered t h a t  t h e  low content  o f  molybdenite and chalco-  

p y r i t e  observed i n  t h e  rock exposures i n  t h e  t renches  is  not s u f f i c i e n t  t o  

adequately expla in  t h e  geochemical s o i l  anomaly. 

The claims i n  t h e  v i c i n i t y  of t h e  geochemical anomaly should be 

maintained i n  good s tanding and e f f o r t s  be made t o  obta in  b e t t e r  rock 

samples e i t h e r  by b l a s t i n g  o r  d r i l l i n g .  



-- 
ISTRODUCTION 

General Statement 
\ 

Attention was drawn t o  t h e  Counts Lakes a r e a  i n  September 1966 a s  

a  r e s u l t  of anomalous water and s i l t  samples being obtained from streams 

d ra in ing  an extens ive  aeromagnetic 'low'. Subsequent reconnaissance s o i l  

sampling out l ined  a l a rge  Mo-Cu anomaly i n  an overburden covered a rea  

f lanked t o  t h e  south by a r idge  of d i o r i t e  and t o  t h e  north by a p l i t i c  

g r a n i t e  (Casey) and coarse grained qua r t z  monzonite (Endako). Minor molyb- 

den i t e  and p y r i t e  and t r a c e s  of chalcopyr i te  were found i n  f l o a t  over t h e  

anomalous area .  

Detai led s o i l  sampling was conducted on a g r i d  cu t  over t h e  

anomalous a rea  i n  1967. In addi t ion .  I . P .  and magnetometer surveys were 

-n 
c a r r i e d  out t o  provide d a t a  regarding t h e  phys ica l  c h a r a c t e r i s t i c s  o f  t h e  

rock causing t h e  geochemical anomaly. Bulldozer t renching was used t o  

expose bedrock i n  a reas  o f  geochemical and geophysical i n t e r e s t .  

Anaconda is c u r r e n t l y  i n v e s t i g a t i n g  a geochemical anomaly i n  t h e  

proper ty  adjo in ing  t o  t h e  west. 

Location And Access (Fig.1) 

The Counts Lakes claim group is loca ted  4 miles  southeas t  of 

Ni th i  Mountain and 8 miies  south of t h e  community o f  F rase r  Lake. Access 

t o  t h e  proper ty  i s  by t h e  Ni th i  River road which branches o f f  t h e  S te l l ako  

road a t  a  po in t  1/2 mile from t h e  e a s t  end of Francois Lake. The g r i d  a r e a  

on t h e  proper ty  i s  approximately 10 mi les  from t h i s  junct ion.  

Property (Fig.2) - The Counts Lakes proper ty  c o n s i s t s  of 60 claims (Gel 1-60) s taked 
, 

by the  Company and recorded on September 9th 1966. A s t rong  geochemical 

s o i l  anomaly i n  a  favorable geological  s e t t i n g  occurs i n  t h e  southern h a l f  





of t h e  claim group. 

GEOLOGY 

The Counts Lakcs claim group is s i t u a t e d  nea r  t h e  southwest con- 

t a c t  of a  la rge  b a t h o l i t h i c  mass of Topley In t rus ions  (L .  J u r a s s i c )  composed 

o f  rocks varying from g r a n i t e  t o  d i o r i t e  i n  composition w i t h  t h e  more a c i d  

phases predominating. 

A massive fine-medium grained d i o r i t e  i n t r u s i v e  dominates t h e  

southeas t  c o m e r  o f  t h e  proper ty .  This  d i o r i t e  is f lanked t o  t h e  northwest 

by a f i n e  grained l eucocra t i c  g r a n i t e  with t y p i c a l  a p l i t i c  t e x t u r e .  (Casey 

Grani te) .  Numerous p y r i t i z e d  o r  ep ido t i zed  inc lus ions  of o lde r  Takla 

volcanics  ( b a s a l t s  and andes i tes)  occur i n  t h i s  a p l i t i c  g r a n i t e  e s p e c i a l l y  

towards t h e  d i o r i t e  contac t .  S i l i c i f i c a t i o n ,  K-feldspathizat ion and kao l in  

a l t e r a t i o n  a r e  no t i ceab le  i n  s c a t t e r e d  zones i n  t h i s  h ighly  f r a c t u r e d  ac id  

rock, t h e  i n t e n s i t y  o f  a l t e r a t i o n  being s t ronges t  nea r  t h e  b a s i c  inc lus ions .  

P y r i t e  with minor molybdenite smears along j o i n t  planes o r  i n  i r r e g u l a r  

quar tz  v e i n l e t s  i s  widely d i s t r i b u t e d  i n  both t h e  volcanics  and a l t e r e d  

i n t r u s i v e  rock. 

A band of qua r t z  monzonite (Endako) t r e n d s  southeas t  across  t h e  

c e n t r a l  p a r t  o f  t h e  proper ty .  I t  i s  i n  contac t  with t h e  a p l i t i c  g r a n i t e  i n  

t h e  western h a l f  o f  t h e  g r i d  a r e a ,  and abuts  aga ins t  t h e  d i o r i t e  f u r t h e r  

e a s t  a s  t h e  younger a p l i t i c  g r a n i t e  pinches out .  Minor kao l in  a l t e r a t i o n  

occurs l o c a l l y  i n  the  medium grained equigranular  quar tz  monzonite. 

Vein le ts  of a p l i t e  r e l a t e d  t o  t h e  mass o f  Casey g r a n i t e  in t rude  

f o r  s h o r t  d i s t ances  i n t o  t h e  d i o r i t e .  Elsewhere only a  few narrow, nor th  

t rending quar tz  porphyry dykele ts  have been observed t o  cu t  t h e  d i o r i t e .  



A few grey-brown quar tz  f e ldspa r  porphyry dykes ranging from 1-10 

f e e t  i n  width cut  the  Casey Granite .  North t rending b a s i c  dykes were mapped 

along the  creek nea r  t h e  west boundary o f  t h e  proper ty .  Recognition o f  

s i m i l a r  dykes i n  the  t renched a r e a  i s  extremely d i f f i c u l t  due t o  t h e  e lon-  

ga te  dyke-l ike form of  inc lus ions  of t h e  Takla volcanics.  

GEOCHEMISTRY (Fig.3a and 3b) 

A d e t a i l e d  s o i l  sample survey was conducted over t h e  southern 

h a l f  of t h e  claim group where anomalous amounts o f  molybdenum were obtained 

i n  w a t e r  and s i l t  samples c o l l e c t e d  from streams dra in ing  t h e  area .  S o i l  

samples were c o l l e c t e d  a t  100 f o o t  i n t e r v a l s  along l i n e s  500 f e e t  a p a r t .  

Poorly developed podzolic  p r o f i l e s  were encountered a t  most sample s i t e s .  

Parent ma te r i a l  i s  f i n e  sandy gravel  o f  g l a c i a l  o r i g i n .  Drainage i n  t h e  

a r e a  i s  f a i r  t o  moderate with p reva len t  gradual  no r th  s lope ,  s teepening 

towards t h e  d i o r i t e  mass i n  t h e  south. The s o i l s  a r e  weakly ac id  with pH 

values  ranging from 5.0 t o  6.5 and averaging 5.8. 

A 2500' ~ ' 5 0 0 0 '  a r e a  of anomalous s o i l s  with h ighe r  than 10 ppm 

Mo was ou t l ined  i n  t h e  western h a l f  o f  t h e  g r i d  a rea .  Well defined sub- 

p a r a l l e l  bands conta in ing  25-50 ppm Mo with peaks i n  excess o f  100 ppm 

occur within t h e  anomaly. A s i m i l a r  p a t t e r n  is shown by t h e  Copper with 

va lues  o f  100-650 occurr ing  i n  narrow east-west bands within t h e  anomaly. 

High copper va lues  a r e  gene ra l ly  a s soc ia t ed  with s o i l s  conta in ing  high 

molybdenum. 

A zone o f  moderately anomalous copper i n  s o i l s  was obtained i n  

t h e  extreme e a s t  p a r t  o f  t h e  g r i d  area.  Molybdenum values  i n  t h i s  a r e a  

a r e  background. 



The a rea  of t h e  geochemical anomaly i s  completely blanketed by 

g l a c i a l  overburden. Minor molybdenite was found i n  angular  f l o a t  o f  Casey 

Grani te  and porphyr i t i c  andes i t e .  

Bulldozer t renching was c a r r i e d  out t o  expose bedrock i n  t h e  

anomalous area .  Overburden va r i ed  from 2 f e e t  t o  i n  excess of 15 f e e t  and 

averaged 10 f e e t .  Massive h ighly  f r a c t u r e d  Casey g r a n i t e  was exposed i n  

most t renches  west of l i n e  12E. Inc lus ions  of p y r i t i z e d  and epidot ized  

intermediate t o  b a s i c  volcanics  c o n s t i t u t e  about 10-20 percent  o f  t h e  

e x ~ o s e d  bedrock i n  t h e  t renches .  The percentage o f  inc lus ions  i n  t h e  

Casey Granite  inc reases  towards t h e  d i o r i t e  con tac t .  I t  is  a l s o  apparent 

t h a t  t h e  s i l i c i f i c a t i o n  and K-feldspathizat ion i n  t h e  g r a n i t e  is most 

--. i n t e n s e  i n  t h e  v i c i n i t y  of t h e  volcanics .  Minor molybdenite is widely 

d i s t r i b u t e d  i n  t h e  h ighly  a l t e r e d  zones o f  Casey Granite  and a l s o  i n  t h e  

p y r i t i z e d  volcanic inc lus ions .  Two types  o f  molybdenite a r e  recognized. 

1) Smears along j o i n t  p lanes ,  and 2) f i n e l y  disseminated f l a k e s  i n  i r r e g u -  

l a r  quar tz  v e i n l e t s .  

East of l i n e  12E t h e  geochemical anomaly extends f o r  700 f e e t  

i n t o  an a rea  mapped a s  d i o r i t e  with seve ra l  volcanic  inc lus ions .  Minor 

molybdenite occurs as  smears on t h e  j o i n t  planes i n  both rock types .  

Rock chip  samples o f  Casey Grani te  and p y r i t i z e d  volcanics  from 

t renches  i n  t h e  anomalous a r e a  contained from 50 t o  1000 ppm Mo and 25-80 

ppm Cu. Higher copper va lues  were contained i n  two samples - 600 and > 

1600 ppm. 



The gcochemical a n a l y t i c a l  procedure is described i n  Appendix I .  

Half t h e  s o i l  samples were analyzed by Bondar-Clegg G Company Ltd.,  North 

Vancouver. The water ,  s i l t ,  rock chip  and t h e  remainder o f  t h e  s o i l s  were 

analyzed a t  t h e  Amax Laboratory i n  N .  Burnaby. 

SU!WARY OF IVORK & PERSONNEL INVOLVED 

Nay 31 - June 20 - 115,000' Line Cutt ing & Chaining 
hiav 31 - June 5 - Access Road - 2 miles 
Juke 27 - AUP. 9 - 90001 Bulldozer Trenching D.7 Cat " - 
June l2 - June 26) - 2 square mi les  Geochemical S o i l  Survey 
J u l y  8 - J u l y  18) 
June 22  - J u l y  6 - 9.62 l i n e  miles  I.P. Survey 

Personnel Involved - May 29 - August 9,1967 

Bulldozer Supervision - C. B i r t ,  Quesnel D r .  M'. Vancouver,B.C. - RA Kingsley, Vanderhoof, B .C .  

I.P. Ass i s t an t s  - L. Watt, Box 703, Vanderhoof, B.C. - G. Keith. Engen,B.C. - D. Di l lon ,  Fort  Fraser,B.C. 
S o i l  Sampling - J E  Christoffersen,lOO Mineola Rd.E, Port  Credit,Ont.  

- C. Birt, Quesnel D r .  W.  Vancouver, B.C. - R. Harvey, RR#4,Rluebird Rd. Kelowna,B.C. 
- P. Vaaghan, 15015 Raven Place,  North Surrey,B.C. - L. Watt, P.O. Box 703, Vanderhoof, B.C. 

September, 1967 



APPENDIX I 

GEOCHEMICAL ANALYTICAL PROCEDURE 

FOR 

MOLYBDENUM DETERMINATION 



STREAN SEDIMENTS ALVD SOILS 

Dryinq and S iev ing  

Sample boxes should be opened as  soon a s  they a r r i v e  i n  

t h e  l abora to ry .  I f  dryer  i s  f u l l ,  spread samples t o  a i r  dry .  A s  

soon as  poss ib le ,  samples should be placed i n  d r y e r .  

Af ter  drying, samples a r e  t o  be s ieved t o  minus 35 mesh. 

A s  much -35 mate r i a l  a s  poss ib le  i s  recovered front sanple .  Dump 

t h e  -35 mesh mate r i a l  on a square of brown paper and mix by r o l l i n g  

s e v e r a l  t imes.  Place mixed -35 mesh mate r i a l  i n  a co in  envelope 

and p lace  envelope i n  o r i g i n a l  sample bag. Arrange samples i n  

u n l t s  of 40, i f  poss ib le ,  and i n  numerical o rde r .  

ROCK &ID CORE SAMPLES 

General Handling 

Rock o r  core  samples need, usual ly ,  t o  be only a i r  d r i e d .  

I f  samples seem p a r t i c u l a r l y  w e t  they may be force  d r i e d  by p lac ing  

i n  numbered pans i n  t h e  dry ing  oven. No at tempt  i s  made t o  com- 

p l e t e l y  dry  rock samples, t h a t  is, expel  a l l  t h e  water from t h e  

pores  of t h e  rock .  The samples a r e  ready t o  crush when the  out-  

s i d e  su r faces  a r e  d ry .  

Crushinq and Pu lve r i z inq  

Rock and core  samples a r e  t o  be processed i n  such a 

zanner t h a t  a r e p r e s e n t a t i v e  1/2 gram sample can be obtained.  The 

e n t i r e  amount of each sample i s  t o  be passed through t h e  law 

c rushcr .  A t  jaw crusher  s i z e  t h e  smal l e s t  sample t h a t  can be 
A 

s ~ l i t  ou t  i s  5 pounds. I f  sample i s  f i v e  pounds o r  less i n  s i ze ,  

. 
\ pass  t h e  e n t i r e  sample through pu lve r i ze r  with p l a t e s  set t o  



L. 

1 produce m a t e r i a l  o f  a riraximm 8 mesh s i z e .  I f  sample i s  l a r g e r  

--. 
t han  5 pounds then p a s s  sample through Jones s p l i t t e r  t o  produce 

a sample o f  approximately 5 pounds. Pass t h i s  sample through 

p u l v e r i z e r  t o  produce -8 mesh m a t e r i a l  a s  above. 

When t h e  approximate 5 pound s p l i t  h a s  been p u l v e r i z e d  

t o  -A mesh, t hen  sample can be s p l i t  t o  sma l l e r  s i z e  f o r  f i n a l  

p u l v e r i z i n g .  Using t h e  Jones s p l i t t e r ,  s p l i t  sample down u n t i l  a  

p o r t i o n  weighing 100 - 200 grams i s  ob ta ined .  This  p o r t i o n  i s  

then  passed  through t h e  p u l v e r i z e r ,  wi th  p l a t e s  p u l l e d  up t i g h t  s o  

t h a t  p roduc t  w i l l  p a s s  100 mesh sc reen .  Regular checks, by sc reen-  

ing ,  should  b e  made t o  be  s u r e  t h e  p u l v e r i z e r ,  w i th  p l a t e s  p u l l e d  

up t i g h t ,  i s  producing a p roduc t  95% of which w i l l  p a s s  a 100 mesh 

s c r e e n .  A f t e r  pu lve r i z ing ,  t h e  sample should b e  mixed by r o l l i n g  

on brown paper  or rubbe r i zed  c l o t h .  R e j e c t s  should be saved 

accord ing  t o  i n s t r u c t i o n  from s a n p l e r .  

WEIGHING FOR COPPER AND MOLYBDENUM 

Diges t ion  tubes  (100 x 16 mm) should be marked a t  5 m l  

l e v e l .  Using diamond p e n c i l ,  mark each tube  c a r e f u l l y  a t  bottom 

o f  meniscus 

Samples f o r  d i g e s t i o n  and a n a l y s i s  should  be handled  i n  

u n i t s  o f  40 where p o s s i b l e .  Prepare  a l a b o r a t o r y  d a t a  s h e e t  f o r  

each b a t c h  o f  40 samples.  

Weigh a c c u r a t e l y  on ba l ance  1/2 gram sample and p u t  i n  

marked test  tube .  



iii 

DIGESTION AKD DILUTION FOR COPTER AND MOLYBDENUM 

To each of t h e  samples p repared  above add 1:l HN03 t o  

t h e  5  m l  mark. P lace  samples i n  t h e  2 i g e s t i o n  r a c k s  i n  o r d e r .  

Adjust  h e a t  s o  t h a t  samples a r e  g e n t l y  b o i l i n g .  Diges t  f o r  t h r e e  

hour s  a t  t h i s  g e n t l y  b o i l i n g  r a t e .  Remove from d i g e s t i o n  r a c k  

and b r i n g  volume back t o  5 m l  w i th  deminera l ized  wa te r .  Mix we l l  

and then  c e n t r i f u g e  f o r  1 minute.  U s e  c l e a r  upper l a y e r  f o r  

copper and molybdenum de te rmina t ion .  

Procedure f o r  S i l t ,  S o i l  and Rock 

1. Trans fe r  a  1 m l  a l i q u o t  o f  d i g e s t e d  s o l u t i o n  from 
aSove i n t o  c l e a n  t e s t  t u b e  f o r  de t e rmina t ion .  

2 .  Add 1 . 0  m l s  KSCN shaking  g e n t l y  - 5% 
3 .  Add 1 . 0  r a l s  SnC12 shaking  g e n t l y  - 15% i n  2NHC1 
4.  Make up t o  1 0  n t l s  wi th  wate r .  
5 .  Add 1 m l  i sop ropy l  e t h e r ,  add s toppe r  and shake fo r  

45 seconds.  
6 .  Match co lou r  o f  e t h e r  l a y e r  wi th  s t a n d a r d s  a g a i n s t  

a  whi te  background and r e c o r d  ppm. 

Standard Molybdenum S o l u t i o n s  

Stock S tandard  S o l u t i o n  (100K/ml)  - Disso lve  .015 gms 
o f  Moo3 i n  5  m l  conc.  NaOH and make up t o  100 m l  wi th  
deminera l ized  H,O. Thi s  s o l u t i o n  n u s t  be  made up b i -  
month1 y  . 

Workinq Standard S o l u t i o n  (10 &'/ml) - P i p e t t e  1 0  m l  
o f  100 gam~a/ml s t o c k  s o l u t i o n  i n  a  100 m l  vo lumet r ic  
f l a s k  and make up t o  100 m l  wi th  deminera l ized  H20. 

Molybdenum Standards  f o r  S o i l ,  S i l t  and Rock Chip - 
based on 1/2 gm sample a l i q u o t .  

1. Take 15  c l e a n  100 x 16  t e s t  t ubes  which a r e  c a l i b r a t e d  
t o  5 . 0  m l  mark by a diamond p e n c i l .  

2 .  P i p e t t e  t h e  fo l lowing  a l i q u o t s ;  



10 #/in1 qammas Fac tor  Used ppm 

1 )  0 .2  m l  
b) 0 . 4  m l  
c )  0.6 m l  
d )  0 . 8  m l  
e )  1 . 0  nil 

3 .  Make up  t o  5 m l  mark wi th  d i s t i l l e d  wate r .  
4. Now t a k e  1 5  c l ean  150 x 1 6  t e s t  t ubes  c a l i b r a t e d  t o  

t h e  1 0  m l  mark. With a  p i p e t t e  t a k e  1 m l  o u t  o f  
each o f  t h e  p rev ious  tes t  t u b e s  and p i p e t t e  them i n t o  
t h e  new s e t  o f  t e s t  t ubes .  

5 .  (A)  To t h e  s e t  o f  16 x 150 mm t e s t  t ubes  t hen  add t h e  
fol lowing:  

a )  1 m l  HC1 6N 
b) 1 m l  1% FeC13 - add more i f  c o l o r  development i s  

poor 
c )  1 m l  5% KSCN 
d )  1 m l  15% SnC1, 
e )  Make up t o  10  m l  mark wi th  deminera l ized  wa te r .  
f )  1 m l  i so-propyl  e t h e r .  
g) Shake f o r  20 - 30 seconds.  
h )  Allow t o  s e t t l e  and r e a d .  

( B )  Save t h e  o r i g i n a l  16 x 100 t e s t  t ubes  wi th  t h e  
remaining s o l u t i o n s  i n  them. Stopper  them by co rks  
on which t h e  r e s p e c t i v e  c o n c e n t r a t i o n s  a r e  marked i n  
ppm. Use t h e s e  i n  f u t u r e  p r e p a r a t i o n s .  

BIGUINOLINE COPPER TEST FOR SILT, SOIL AND ROCK CHIP 

Th i s  t e s t  i s  s e l e c t i v e  f o r  copper and i s  n o t  s u b j e c t  t o  
any metal  i n t e r f e r e n c e s .  Reference:  U.S.G.S. B u l l e t i n  1152. 



1. Buffer  s o l u t i o n :  d i s s o l v e  4.00 gms sodium a c e t a t e  and 
100 c;i!ts sodium t a r t r a t e  and 20 qms o f  hydroxylamine 
hydroch lo r ide  i n  1 l i t r e  of wa te r .  Adjust t o  pH 6 . 5 .  

2 .  B iqu ino l ine  s o l u t i o n :  add . 2  gms 2 , 2 '  b i q u i n o l i n e  i n  
900 mj.s isoamyl a l c o h o l .  Heat on h o t  p l a t e  t o  d i s -  
s o l v e .  Cool and make t o  1 l i t r e  w i th  isoamyl a l c o h o l .  

Procedure 

1. Take a  1 m 1  a l i q u o t  from d i g e s t i o n  s o l u t i o n  above 
and t r a n s f e r  t o  l a r g e  t e s t  t u b e  f o r  de t e rmina t ion .  

2. Add 10  m l s  copper b u f f e r .  
3 .  Add 2 mls biquinoline-isoarnyl a l coho l  s o l u t i o n .  
4.. Stopper  tube  and shake v igorous ly  f o r  45 seconds.  
5.  Allow phases  t o  s e p a r a t e ,  then  compare co lou r  t o  

s t a n d a r d s  a g z i n s t  a  wh i t e  background and r e c o r d  ppm. 

S tandards  

Stock Standard S o l u t i o n  (1008/ml.) - Disso lve  . 2  gms 
b l u e  CuS04 i n  400 rnls H,O. Add 5 r n l s  conc.  HC1 and H20 
t o  500 mls.  

Workinq S tandard  S o l u t i o n  (10v  / m l )  - D i l u t e  10  rnls 
s t o c k  s t a n d a r d  and 1 m l  conc. H C l  t o  e x a c t l y  100 rnls wi th  
1-1 0 

P r e p a r a t i o n  o f  S tandards  

Th i s  procedure  i s  t h e  sane  a s  t h e  p r e p a r a t i o n  f o r  
s t anda rds  except  f o r  5 ( A ) .  The s e c t i o n  

5  ( A )  which a p p l i e s  t o  t h e  p r e p a r a t i o n  f o r  s t anda rds  o f  
copper i s  a s  fo l lows:  

5 ( A )  To a  s e t  o f  16 x 150 nun t e s t  tubes  then  add 1 m l  
1:l HNO;, 10  m 1  copper b u f f e r ,  2 in1 2, 2 '  - Biqu ino l ine  
i n  isoamyl a l c o h o l .  Shake f o r  5  minutes v igorous ly .  
Allow t o  s e t t l e ,  then  r e a d .  

THM ( T o r a l  Heavy Meta l s )  TEST 

Test mainly s e n s i t i v e  t o  z inc ,  copper and l e a d  (espec-  
i d l y  z i n c )  . Reference:  Bloom, H. ,  Economic Geology, Volume 50- 
1955. 

Reaqents 

1. Demineralized H20 



2 .  Di thizone (d iphenyl th iocarbazone)  Reagent grade.  
3. ~ i t h i z o n e / c h l o r o f o r m  0.1% s o l u t i o n ,  d i s s o l v e  0.147 

gm d i t h i z o n e  i n  100 rnls chloroform.  (Di th izone  i s  
more s o l u b l e  i n  CHC13 than i n  Benzene). 

4. Di th izone  s t o c k  s o l u t l o n  .01% - D i l u t e  1 0  rnls of 
0.1% s o l u t i o n  t o  100 mls with  Benzene. 

5. Di thizone working s o l u t i o n  .001%: d i l u t e  10  r n l  Of 

s t o c k  s o l u t i o n  t o  100 m l  w i th  benzene; should be  
made d a i l y :  ye l low hue i n d i c a t e s  breakdown o f  d i t h i -  
zone. 

6 .  Buffer  s o l u l i o n :  t a k e  50 gms o f  ammonium c i t r a t e  and 
8 gms hydroxylamine hydrochlor ide ,  making up t o  1000 
rnls wi th  w a t e r ;  a d j u s t  pH t o  8 . 5  w/conc. NH40H; p u r i f y  
w/dithizone s o l u t i o n  i f  necessary .  

Procedure 

1. Measure o u t  w i t h  vo lumet r ic  scoop . 5  grn o f  sample 
i n t o  a  t e s t  t ube .  

2 .  Add 5 rnls b u f f e r  t hen  5  mls .001% d i t h i z o n e  s o l u t i o n .  
3 .  Shake f o r  30 seconds.  
4. Observe c o l o r  a g a i n s t  a  wh i t e  background and r e c o r d  

ppm from s t a n d a r d  c h a r t .  

S o i l  and S i l t  Samples 

The s o i l  and s i l t  samples should  be dampened wi th  demin- 
e r a l i z e d  wate r  t o  a  p a s t y  cons i s t ency .  Demineralized water  should 
be  used f o r  t h i s  purpose because it is  thought  t h a t  water  depr ived  
from i t s  i o n i c  c o n t e n t  h a s  a  l o w  b u f f e r  c a p a c i t y  and t h u s  w i l l  n o t  
i n f l u e n c e  t h e  pH o f  t h e  sample. 

Experience h a s  borne o u t  t h e  f a c t  t h a t  30 seconds t i m e  
i s  s u f f i c i e n t  f o r  t h e  meter t o  come t o  a  r ea sonab le  s t a b i l i t y .  
The meter need le  w i l l  keep on d r i f t i n g  s lowly b u t  t h i s  w i l l  be 
much slower t han  a t  t h e  beg inn ing  and t h e r e f o r e  can be ignored.  

S t o r e  e l e c t r o d e s  i n  b u f f e r  ove rn igh t .  When s t a r t i n g  
i n  t h e  morning a l low 15  minutes  warm up f o r  t h e  ins t rument .  

Water Samples 

You may use  e i t h e r  a  sample a l i q u o t  from t h e  b o t t l e  o r  

h 
simply measure pH r i g h t  i n  t h e  b o t t l e  by u s i n g  a  combination 
e l e c t r o d e .  I f  t h e  l a t t e r  method i s  chosen, t a k e  c a r e  t h a t  samples 
have a l r e a d y  been analyzed f o r  Mo t o  avoid contamina t ions  by t h e  



v i i  

e l e c t r o d e .  U s e  30 second i n t e r v a l s  h e r e  a s  we l l  as between each 
F consecu t ive  measurement. 

MOLYBDENUM I N  WATER 

Trans fe r  50 m l s .  of  sample i n t o  125 m l  s e p a r a t o r y  
funne l .  
~ d d  10  m l s  d i l u t e  (1:l) HC1 
Add 1 r n l  1% f e r r i c  ammonium s u l p h a t e  o r  FeC13 
Add 3 m l  10% KSCN and shake.  
Add 3 m l  15% SnCIZ i n  2NHC1 
Add 2 m l  i sop ropy l  e t h e r ,  shake f o r  30 seconds and 
a l l ow phases t o  s e t t l e .  
n r a i n  o f f  water  l a y e r ,  r e t a i n i n g  o r g a n i c  e t h e r  l a y e r  
i n  funne l  wi th  a  l i t t l e  o f  t h e  aqueous l a y e r  remain- 
i n g .  
Drain smal l  amount o f  water  p l u s  o rgan ic  l a y e r  i n t o  
16 x 150 mrn tes t  t u b e .  Conipare w i th  s t a n d a r d s  
a g a i n s t  wh i t e  background. 

Molybdenum Standards  - l a b e l  1 2  c l e a n  t e s t  t u b e s  0 ,2 ,4 ,10,  
l6,2O, 30,40,50,60,70 and 80 ppb. To t h e  r e s p e c t i v e  t ubes  
p i p e t t e  t h e  fo l lowing  volumes o f  1 8  / m l  Mo work s o l u t i o n .  

m l s  of l Y / m l  MO S o l u t i o n  & 

A f t e r  t h e  s t a n d a r d  s o l u t i o n s  have  been added, make up  t o  
50 m l  mark wi th  deminera l ized  water  t hen  add t h e  fol lowing:  

1. 1 0  m l  1:l HC1 s o l u t i o n .  
2 .  1 m l  o f  1% FeC13 
3 .  1 m l  o f  10% KSCN s o l u t i o n .  
4. 1 m l  o f  15% SnCJ, s o l u t i o n .  
5. 2 m l  o f  i sop ropy l  e t h e r .  
6. Stopper  and shake f o r  45 seconds.  

S tandards  must be  made up  a t  l e a s t  t h r e e  t i m e s  a  week. 



APPENDIX I1 

STATEMENT OF QUALIFICATIONS 

J.E. Christoffersen - B.Sc. Geological Engineering - University of Toronto 
R.M. Harvey - 2nd Year Geophysics - University of British Columbia. 
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