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SUMMARY 

? 

The Hoodoo Creek p rope r ty  c o n s i s t s  of c la ims BZT 
#1-9, t o t a l l i n g  103 u n i t s ,  s t a k e d  on behal f  of AMAX Potash 
Limited du r ing  t h e  pe r iod  J u l y  1-6,  1977, The p rope r ty  i s  

l o c a t e d  i n  t h e  Vancouver Mining Div i s ion  on Hoodoo Creek ,  30 
km n o r t h  of t h e  head o f  Knight I n l e t  i n  t h e  Coas ta l  Mountains 
of B r i t i s h  Columbia. 

The claims cover two s e p a r a t e  molybdenum prospec t s :  

one on s t e e p  s l o p e s  n o r t h  of Hoodoo Creek a t  e l e v a t i o n  1370 m 

(4500 f e e t )  r e f e r r e d  t o  as t h e  Hoodoo North p r o s p e c t ,  and one 
sou th  of Hoodoo Creek n e a r  a logging  road at e l e v a t i o n  760 m 

(2500 f e e t )  r e f e r r e d  t o  as t h e  Hoodoo South p rospec t .  T h i s  
r e p o r t  d e s c r i b e s  t h e  r e s u l t s  of p re l imina ry  geochemical 
sampling of t h e  two p r o s p e c t s  conducted du r ing  J U ~ Y  7 - 17 and 
October 5 - 6 ,  1977. 

p"" ?-? 
The Hoodoo North p rospec t  i s  a s s o c i a t e d  wi th  a mid- 

T e r t i a r y  (Miocene - P l i o c e n e  ?)  i n t r u s i v e / e x t r u s i v e  complex of 
a c i d  s t o c k s  and dykes,  p y r i t i c  i n t r u s i v e  b r e c c i a s ,  vo lcan ic  
t u f f  and l a h a r  d e p o s i t s .  Molybdenite and c h a l c o p y r i t e  occur  i n  
a ve in  stockwork zone a s s o c i a t e d  wi th  one of t h e  s tocks .  
Cha lcopyr i t e  o c c u r s  a l s o  w i t h  s p h a l e r i t e  and ga lena  i n  wide- 
sp read  p e r i p h e r a l  q u a r t z  v e i n s  and i n  some i n t r u s i v e  b r e c c i a s .  
A broad p y r i t i c  h a l o  roughly f o u r  square  km i n  e x t e n t  is cen t r ed  
on t h e  i n t r u s i v e  s t o c k s ,  dykes and b r e c c i a s .  S o i l  sampling 

around t h e  stockwork zone has  p a r t i a l l y  o u t l i n e d  a 300 m diameter  
+50 ppm Mo anomaly c o i n c i d e n t  wi th  a +ZOO ppm Cu anomaly. 

q z r -  3Y 

A t  t h e  Hoodoo South p r o s p e c t ,  coa r se  g ra ined  q u a r t z  
monzonite and f i n e  t o  medium g ra ined  g r a n o d i o r i t e ,  a l l  of p r e -  
sumed Mesozoic age ,  i n t r u d e  f o l i a t e d  medium gra ined  Coast Range 
q u a r t z  d i o r i t e .  Molybdenite occur s  i n  weak stockwork zones i n  
f i n e  g r a i n e d  g r a n o d i o r i t e ,  and i n  widespaced q u a r t z  v e i n s  i n  
medium g ra ined  g r a n o d i o r i t e  and)  coa r sa  g ra ined  q u a r t z  monzonite. 

* 
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Limited geochemical sampling p a r t i a l l y  o u t l i n e d  a +50 ppm Mo 
s o i l  anomaly ove r  a d i s t a n c e  of 200 m i n  a n  overburden covered 
a r e a  roughly c e n t r a l  t o  t h e  mapped s u r f a c e  showings. 

A t o t a l  of $8,939.11 w a s  expended o n  geochemical 

work on t h e  p r o p e r t y  i n  1977 subsequent t o  c la im s t a k i n g .  
Orthophoto and f a i r  drawn base maps a t  scalLes of 1:5,000 and 
1:10,000 p repa red  i n  March, 1978 f o r  use duri.ng t h e  summer 
program, c o s t  an a d d i t i o n a l  $3,140.00. 
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INTRODUCTION 

G e n e r a l  S t a t e m e n t  
The Hoodoo Creek  p r o p e r t y  encompasses  two separate 

m o l y b d e n i t e  p r o s p e c t s  on o p p o s i t e  s i d e s  o f  Hoodoo Creek .  
Because  o f  t h e i r  p h y s i c a l  s e p a r a t i o n  and  c o n t r a s t i n g  f e a t u r e s  
t h e  two prospects are t rea ted  s e p a r a t e l y  t h r o u g h o u t  t h i s  
repor t .  They are r e f e r r e d  t o  as t h e  Hoodoo N o r t h  and  Hoodoo 
S o u t h  p r o s p e c k r e s p e c t i v e l y  . 

? 

Work on t h e  p r o p e r t y  i n  1977 w a s  c o n f i n e d  e s s e n t i a l l y  
t o  p r e l i m i n a r y  mapping a n d  s a m p l i n g  of t h e  Hoodoo Nor th  a n d  
S o u t h  prospects.  Work w a s  c o n d u c t e d  by A .  Marton a s s i s t e d  by 

D.  B a r r o n  d u r i n g  t h e  p e r i o d  J u l y  7 - 17, 1977 and by B .  Kyba., 
C .  Hodgson and  A .  Marton on October 5 - 6 ,  1977.  

L o c a t i o n ,  Access, Topography 
The Hoodoo Creek  Mo-Cu p r o p e r t y  c o n s i s t s  of n i n e  

claims (BZT #I-9) t o t a l l i n g  1 0 3  u n i t s  c e n t r e d  on Hoodoo C r e e k ,  
an e a s t e r n  t r i b u t a r y  o f  t h e  K l i n a k l i n i  R i v e r  which d r a i n s  t h e  
M t .  Waddington Range of t h e  Coast Mounta ins  ( F i g u r e  1) .  Hoodoo 
Creek  is l o c a t e d  a p p r o x i m a t e l y  32 k m  n o r t h  of  t h e  head  of K n i g h t  
I n l e t  a t  l a t i t u d e  5 1 ° 2 1 ' N ,  l o n g t i u d e  125'39'W. 

Access t o  t h e  p r o p e r t y  i s  by h e l i c o p t e r  f rom P o r t  
M c N e i l  (Okanagan H e l i c o p t e r s )  or P o r t  Hardy (Vancouver  I s l a n d  
H e l i c o p t e r s )  on Vancouver  I s l a n d ,  o r  f rom B e l l a  Coola  ( T r a n s w e s t )  
on t h e  m a i n l a n d ,  a l l  o f  which are a d i s t a n c e  of 120-140 km f rom 

t h e  p r o p e r t y .  A l o g g i n g  r o a d  f rom P e r c y  Logging  camp a t  Kn igh t  
I n l e t  which  is accessible by b o a t ,  w h e e l  o r  f l o a t - m o u n t e d  f i x e d -  
wing  a i r c r a f t  leads t o  p a r t  o f  t h e  p r o p e r t y  s o u t h  o f  Hoodoo 
C r e e k .  

The p r o p e r t y  l i e s  i n  rugged  t e r r a i n  n e a r  t h e  h e a r t  
of t h e  Coast Range Moun ta ins .  Relief i s  1800 m (6000 f e e t ) ;  
e l e v a t i o n s  r a n g e  f rom 300 m (1000 f e e t )  on lower  Hoodoo Creek  
t o  2150 m (7000 f ee t )  o n  t h e  r i d g e  n e a r  t h e  n o r t h e a s t e r n  c o r n e r  
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of t h e  p r o p e r t y .  The only  r e l a t i v e l y  f l a t  ground occurs  on 
r i d g e  crests near t h e  Hoodoo North and South p rospec t s .  H i l l -  

s l o p e s  and t r i b u t a r y  streams are p r e c i p i t o u s ,  and t h e  lower 
r eaches  of Hoodoo Creek a r e  i n c i s e d  t o  form an i n a c c e s s i b l e  
canyon. Although t h e  c u r r e n t l y  a c t i v e  logging road sou th  of 
Hoodoo Creek is w i t h i n  t h r e e  km of t h e  Hoodoo North p r o s p e c t ,  
it would be p r o h i b i t i v e l y  expensive t o  extend t h e  road t o  t h e  
p rospec t  a t  t h i s  s t a g e .  

T r e e  l i n e  is a t  about 1525 m (5000 f e e t )  w i th  mature 
s t a n d s  of f i r  and spruce  a t  lower e l e v a t i o n s .  On nor th - f ac ing  

s l o p e s ,  permanent snow and i c e f i e l d s  extend down as f a r  as 
1375 m (4500 f e e t )  e l e v a t i o n .  

T o t a l  p r e c i p i t a t i o n  h a s  been estimated. as 150 e m  
p e r  yea r  r a i n  e q u i v a l e n t ,  and snowfa l l  has  been e s t ima ted  as 
500 cm p e r  yea r  above e l e v a t i o n  1000 m making snow avalanches 
a major haza rd  a t  h ighe r  e l e v a t i o n s .  The e f f e c t i v e  f i e l d  
season is A p r i l  t o  October a t  lower e l e v a t i o n s  and J u l y  t o  
September above t ree l ine .  

C l a i m s  Data 
N i n e  BZT claims t o t a l l i n g  103 u n i t s  were l o c a t e d  by 

B.W. Kyba, and A.S. Marton, agen t s  f o r  AMAX Potash Limited,  
between J u l y  1 and 6 ,  1977, and recorded  a t  Vancouver on J u l y  
28, 1977. 

C l a i m s  and u n i t s  are shown on Figure  2 ,  and p e r t i n e n t  

claims d a t a  are t a b u l a t e d  below. 

A l l  l e g a l  co rne r  p o s t s  were p h y s i c a l l y  emplaced, as 
were most c o r n e r  and i d e n t i f i c a t i o n  p o s t s .  Rugged t e r r a i n  
made i t  imposs ib le  t o  mark many l o c a t i o n  l i n e s .  
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C L A I M  U N I T  NUMBERS TOTAL NUbIBER LOCATION DATE DATE RECORDED EXPIRY DATE 
NO. OF U N I T S  

BZT #1 

2 

3 

4 

5 

6 

7 

a 
9 

1 -3,14-19, 
25-27 

1 -4,13-20, 
24-31 

1-5,12-21 
23-27 

1-16 

1,2,15,16 

1,2,15-ia 

1 -3,14-16 

1,2,15,16 

1-5,12-21 

12 

20 

20 

16 

4 

6 

6 

4 

15 

103 

- 

July 2/77 

July 2~.4/77 

July 2-4 /77  

July 2/77 

July 2-5/77 

July 2-5/77 

Ju ly  2-6/77 

July 2-5/77 

July 1-2/77 

July 28/77 

July 28/77 

July 28/77 

July 28/77 

July 28/77 

July 28/77 

Liuiy 28/77 

J U I Y  28/77 

July 28/77 

REGIONAL GEOLOGY 

The p r o p e r t y  l i e s  n e a r  t h e  c e n t r e  o f  t h e  Coast 
C r y s t a l l i n e  B e l t ,  a t e c t o n i c  b e l t  of g n e i s s e s ,  s c h i s t s  a n d  

g r a n i t o i d  r o c k s  which w a s  metamorphosed and  i n t r u d e d  d u r i n g  
t h e  Mesozoic  and  E a r l y  T e r t i a r y  and  was u p l i f t e d  d u r i n g  t h e  

L a t e  T e r t i a r y .  

Superimposed on t h e  o l d e r  Coast C r y s t a l l i n e  r o c k s  
i n  t h e  area be tween F r a n k l i n  Glacier  and  Mount S i l v e r t h r o n e  
are much younger  i n t r u s i v e  and  e x t r u s i v e  r o c k s  o f  Miocene t o  
Recent  age. 
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A t  F rank l in  G l a c i e r ,  16 km s o u t h e a s t  of t h e  p r o p e r t y ,  
a q u a r t z  monzonite s t o c k  ( 6 . 9  m.y.) and younger porphyry dykes 
( 3 . 2  m.y. i n t r u d e  comagmatic r h y o l i t i c  and f e l d s p a r  
porphyry t u f f s ,  agglomerates  and f lows2’ . 
Glacier and Hoodoo Creek, Miocene s t o c k s  are Largely b u r i e d  by 
i c e - f i e l d s  which cover  t h e  r i d g e  between Hoodoo Creek and 
S c i m i t a r  Glacier. I n  t h e  Mt. S i l v e r t h r o n e  a r e a  50 km northwest  

of Hoodoo Creek, undated b u t  obvious ly  p r e - g l a c i a l  columnar 
b a s a l t  and ash f lows  occur  over an a r e a  of 300 s q  km and a t t a i n  
a maximum t h i c k n e s s  of 1000 rn. Small b a s a l t  p lugs  and minor 
q u a r t z  porphyry dykes were noted  n e a r  t h e  t o e  of t h e  K l i n a k l i n i  
Glacier between Hoodoo Creek and Mt , S i l v e r t h r o n e .  

B e t w e e n  Frankl in  

HOODOO NORTH PROSPECT 

Geology 
A t  t h e  Hoodoo North p rospec t  on c la ims  BZT 5-8, 

c 

s e v e r a l  mid-Tert iary s t o c k s  o r  small p l u g s ,  p y r i t i c  i n t r u s i v e  
b r e c c i a s ,  and a myriad of porphyry dykes of s e v e r a l  d i s t i n c t  
composi t ions i n t r u d e  g n e i s s  and q u a r t z  d i o r i t e  of t h e  Coast 
P l u t o n i c  Complex. Two e x t r u s i v e  phases  occur  on t h e  c la ims  
and ,  a l though somewhat more mafic  than  t h e  i n t r u s i v e  phases ,  
are thought  t o  be comagmatic w i t h  them. L a p i l l i  t u f f  is 
r e l a t i v e l y  e a r l y  i n  t h e  sequence and p r e d a t e s  most of t h e  
i n t r u s i v e  phases .  L a h a r i c  b r e c c i a ,  one of t h e  la tes t  phases ,  
is c u t  on ly  by minor a n d e s i t e  dykes. 

Sampling and A n a l y t i c a l  Procedure 
A t  t h e  Hoodoo North p r o s p e c t ,  36 s o i l  samples were 

c o l l e c t e d  a t  50 m i n t e r v a l s  on i r r e g u l a r  t r a v e r s e  l i n e s  around 
t h e  main showing, and 30 rock ch ip  samples of minera l ized  and 
unminera l ized  rock were c o l l e c t e d  from t h e  s e v e r a l  T e r t i a r y  

‘a G. Woodsworth, G.S.C. ,  pers. comm. 
2 ’  B. McKnight, 1965, Tertiary igneous activity in the Franklin 

Glacier area; B.Sc. Thesis, Univ .  B .C .  
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rock t y p e s  p r e s e n t .  All s o i l  samples were c o l l e c t e d  a t  a 
depth of 20 e m  o r  more. Below t r e e l i n e  a t  t h i s  depth t h e  B 
hor izon  o f  wooded brown s o i l  w a s  sampled, whereas above tree- 
l i n e  u n a l t e r e d  p a r e n t  t i l l  on which no  recognizable  s o i l  

p r o f i l e  is developed was samplcd. 

S o i l s  and rock c h i p s  were analyzed for t e n  metals 
(Mo, C u ,  C o ,  N i ,  hln, Fe,  Ag, Pb,  Z n ,  IV) by Mr. P e t e r  Rossbacher 

of Rossbacher Laboratory L t d . ,  Rurnaby. S o i l s  were s i e v e d  t o  
-80 ASTM mesh and t h e  coa r se  f r a c t i o n  d i sca rded .  Rock c h i p s  

were c rushed ,  s p l i t  and p u l v e r i z e d  t o  -80 ASThI mesh .  

A n a l y t i c a l  procedure w a s  as fo l lows :  f o r  a l l  metals 
except  W ,  a 0 . 5  g s p l j t  of t h e  sample was d i s so lved  j n  a 
mixture of concen t r a t ed  H N 0 3  (15%) and HC104 (85%). The 

r e s u l t a n t  s o l u t i o n  w a s  d i l u t e d  t o  10 m l  and analyzed for each  

metal by s t a n d a r d  atomic abso rp t ion  technique .  For W ,  a 1 .0  g 

s p l i t  o f  t h e  sample w a s  fu sed  w i t h  a mixture of NaCOj, K N 0 3  and 

N a C l  i n  t h e  r a t i o  5 :1 :4 .  A f t e r  f u s i o n  t h e  sample was cooled 

and t h e n  h e a t e d  wi th  wa te r .  The r e s u l t a n t  water  e x t r a c t  was 

analyzed c o l o u r i m e t r i c a l l y  by t h e  s t a n d a r d  potassium t h i o c y a n a t e  

method. 

R e s u l t s  of Geochemical Sampling 

A n a l y t i c a l  r e s u l t s  are t a b u l a t e d  i n  Appendix I a n d  
shown on F igu res  3 and 4 for Mo and Cu only .  Other  me ta l s  are 
l i s t e d  only where they  exceed t h e  anomalous t h r e s h o l d  f o r  each 

p a r t i c u l a r  metal .  Thresholds  f o r  t h e  t e n  metals a t  bo th  

Hoodoo North and Hoodoo South showings were e s t a b l i s h e d  from 

i n s p e c t i o n  of r e g i o n a l  d a t a  and are t a b u l a t e d  below 

Anomalous Highly 
Threshold P o s i t i v e  Anomalous Anomalous 

Mo 4 PPm 4-9 10-50 >50 
cu 100 
co  50 
N i  50 
Mn 1000 
Fe 5.0% 
Ag 1 PPm 
Pb 50 
Zn 200 
w 2 
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A +50 ppm Mo anomaly (peak va lue  - 194 ppm Mo) is 
centred on t h e  mine ra l i zed  zone and measures about 300 m i n  
d iameter .  Assoc ia ted  wi th  t h e  Mo s o i l  anomaly a r e  anomalous 

amounts of Cu (200-1320 ppm), Ag (1 .0 -4 .8  ppm), Zn (200-600 

ppm) and l o c a l l y  Pb (100-230 ppm) and Fe (up t o  9 . 2 % ) .  

H O O N O  SOUTH PROSPECT 

Geology 
The Hoodoo South p rospec t  a t  e l e v a t i o n  760 m (2500 

f e e t )  n e a r  a logging  road sou th  of Hoodoo Creek c o n s i s t s  of 
s e v e r a l  minor molybdenum showings ove r  an a r e a  of 500 x 500 m 
a s s o c i a t e d  w i t h  g r a n o d j o r i t e  and q u a r t z  monzonite s t o c k s  
which i n t r u d e  f o l i a t e d  q u a r t z  d i o r i t e .  A l l  i n t r u s i o n s  are 
b e l i e v e d  t o  be phases  of t h e  Coast P l u t o n i c  Complex of Ju ra -  
Cre taceous  age .  

Sampling Procedure 
A t  Hoodoo South,  28 s o i l ,  17 rock c h i p  and 2 s i l t  

samples were c o l l e c t e d  over  t h e  gene ra l  area of m i n e r a l i z a t i o n .  
S o i l s  were c o l l e c t e d  a t  50 m i n t e r v a l s  from t h e  r edd i sh  BF 

hor izon  of podzo l i c  s o i l s .  

Sample p rocess ing  and a n a l y t i c a l  procedure w e r e  as 
o u t l i n e d  p r e v i o u s l y  f o r  Hoodoo North samples.  

R e s u l t s  of Geochemical Sampling 
R e s u l t s  i n d i c a t e  t h e  presence  of a +50 ppm Mo s o i l  

anomaly over  a d i s t a n c e  of 200 m i n  an  overburden covered area 
roughly cen t r a l  t o  f o u r  molybdenum showings. S o i l  samples from 
t h i s  a r e a  are a l s o  weakly anomalous i n  Cu (up t o  116 ppm) a n d  
Ag (up  t o  1 . 4  ppm). 

J u l y  1 2 ,  1978 C.J .  Hodgson, P .Eng. ( B .  C. ) 



APPENDIX I - STATEMENT OF COSTS 

SUMMARY AN0 PERIOD OF WORK - 

Preparatory  Survey February 13, 1978 - A p r i l  13, 
Geochemical Survey J u l y  7-17, 1977 

October 5-6, 1977 

1978 

Mapping - McElhanney Surveying and Engineer ing L t d .  

Orthophoto Mapping - 1:5,000 w i t h  10 meter contours 

Fairdrawn, Topographic Mapping - 1 :10,000 w i t t i  20 meter contours 

Personnel 

C.J. Hodgson, P.Eng. PhD - S t a f f  Geologis t  

Vancouver 

601-535 Thurlow S t ree t ,  Vancouver, B.C. 
October 5-6, 1977 2 days i3 $132.96 

705 - 2187 Bel levue Avenue, West Vancouver 
J u l y  7, 13-17 & October 5-6, 1977 

W.D. Barron - Jun io r  Ass i s tan t  
22288 - 48th Avenue, Langley 
J u l y  7,8,14-17, 1977 

A.S. Marton, B.Sc. - Geologis t  

8 days @ $59.17 

6 days @ $27.61 

T ranspor ta t i on  

Okanagan He l i cop te rs  - J u l y  7,13,15,17, 1977 

Transwest He l i cop te rs  -0c t .  5,6, 1977 

P a c i f i c  Western A i r l i n e s  - J u l y  1, 1977 

West Coast A i r  Serv ices - October 4 $  1977 

P o r t  McNeil - Hoodoo Creek 

B e l l a  Coola - Hoodoo Creek 

P o r t  Hardy - Return 

Vancouver-Bella Coola - Return 

Accommodation & Board - 16 man days @ $20.00/man day 

Geochemical Analyses - Rossbacher Laboratory,  Burnaby 

$7,560.00 

1,580.00 

265.92 

473.36 

165.66 

2,911.67 

2,974.80 

157.60 

320.00 

320.00 

68 s o i l  & s i l t  samples(Mo,Cu,Co,Ni,Mn,Fe,Ag,Pb,Zn,W) @ $5.70 387.60 
50 rock c h i p  (Mo,Cu,W03) @ $8.00 400.00 
50 rock c h i p  (Pb,Zn) @ $5.00 250.00 
25 rock c h i p  (Ag) @ $4.50 112.50 1,150.10 

Report W r i t i n g  & Prepara t ion  200.00 

A p p l i c a t i o n  

One yea r  each BZT 1, 2, 3, 4, 5, 7, 8, 9, 
Two years each BZT 6, 
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Procedures for Collection and Processing 

of Geochemical Samples 

Analytical Methods for Ag. No, Cu, Pb, Zn, 
Fe, Mn, Ni, Co and : I  in sediments and s o i l s ;  
Mo. Cu, Zn, Ni and SO4-- in waters. 

Amax Exploration, Inc. 
Vancouver Off ice. 

September 1970 
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SAMPLE COLLECTION 

S o i l s  

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  

topsoi 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 aken  i n  swampy depres s ions .  

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

made wi th  a cast  i r o n  mattocl:. Approximately 200 gms o f  f iner  

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

strength,  IQ-aft paper bag. The bags are c l o s e d  by f o l d i n g  slid 

do n o t  have m e t a l  t a b s .  

Observa t ions  as t o  t h e  n a t u r e  of t h e  sanple and t h e  

environment of t h e  sample s i te  are made i n  t h e  f ie ld .  

Drainage ScdFmenta 

Ac t ive  sediments  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  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  of t h e  d ra inage  

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

t a k e n  i 5  marked mine ra log ica 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  

sediments  i s  e v i d e n t .  

Some 200 gm of  f i n e r  Laterial  i s  collected u n l e s s  t h e  

sediment i s  unusual 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 kq. 

IZraft paper bag as are employed i n  s o i l  sampling. water 

samples are taken 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 placed i n  a clean, s c r e w  sea l ed ,  po ly thene  

b o t t l e .  Observa t ions  are made a t  each s i t e  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. 

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



Rock Chips r Composite rock chip samples generally consist of some 
ten small fragments broken from unweathered outcrop with a steel 
hammer. Each fragment weighs some 50 gms. Samples are placed 
in strong polythene bags and sealed with non-contaminating wire 
tabs. Samples are restricted to a single rock type and obvious 
mineralization is avoided. 

Soil, sediment and rock samples are packed securely in 
cardboard boxes or canvas sacks and dispatched by road or air. 
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B.W. Kyba 

Four y e a r  BSc i n  Geo logy  U n i v e r s i t y  of Alberta 

Geologi.st, Bra . scan  Resources - 1974 
Geologis t ,  P e c h i n e y  Development L t d .  - 

1975-1976 

S ta f f  Geologis t ,  AMAX L l i n e r a l s  E x p l o r a t i o n ,  
1976 P r e s e n t  
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705 - 2187 Bellevue Ave., West Vancouver, B.C. 
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of  British Columbia 

May - Sept .  1971 - Geological Assistant 
Noranda Exploration 

May - Sept. 1972 - Geological Assistant 
Noranda Exploration 

May - Sept. 1973 - Crew Chief, Blaster  
Granby 

May 1974 - Sept. 1976 - Geologist 
Duval Internat ional  

N . D .  B a r r o n  
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iii 
2225 S. SPRINGER AVE.. 
EURNAEY. 6. C. 
CANADA 
TELEPHONE: 2996910 
AREA CODE: 604 

April 30, 1974 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
ROSSBACHER LABORATORY 

- A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES 

r 

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. 

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. is thenpassed through a pulverizer with plates 

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

Rock samples are processed in such manner that 



iv 

e 

c 

sc reen .  Where samples are apprec iab ly  heav ie r  t h a n  2 kg t h e  

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

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 Kraft paper bag. 

SAMPLE DIGESTION 

Diges t ion  t u b e s  (100 x 16 ran) are 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 leaned  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  D i a l - 0 - G r a m  balance,  and p l aced  i n  t h e  appro- 

p r ia te  tubes .  

To each of t h e  samples t h u s  prepared  are added 2 nil 

of an  a c i d  mixture  comprising 15% n i t r i c  and 25% 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 a n  e lectr ical  h o t  

plate, brought  t o  a g e n t l e  b o i l  ($ hour)  and digested f o r  4; 

hours .  Samples unusual ly  r i c h  i n  o r g a n i c  material 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  hea ted  by a bunsen burner  be fo re  

t h e  a c i d  mix tu re  i s  added. D iges t ion  i s  performed i n  a s t a i n -  

less s teel  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 la te  

and t h e  volume is brought up  t o  5 m l  w i th  de ionized  w a t e r .  

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

Cu, Mo, Pb. Zn, Ag, Fe, Mn, N i  and Co de te rmina t ion  by a Pe rk in -  

E l m e r  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  
1. Scope - T h i s  procedure  covers a r ange  o f  s i l v e r  i n  t h e  sample 

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

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 mix tu re  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  present 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 atomic 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 ganuna/ml i s  n o t  very  s t a o l e  

i n  s o l u t i o n .  Ma in ta 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  pre- 

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

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  solids, e s p e c i a l l y  calcium, 

cause h i g h  background absorbance.  T h 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 q s  P .E.  290 

L a p  - Ag 

Cur ren t  4 m a  pos i t ion  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  - f l o w  - 14 

Oxidant - a i r  - f l o w  - 14 
Burner - t e c h t r a n  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4x 

/I' 



. 
vi 

e 

c 

.. 

C a 1 i br a t  io n 

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

Factor 2 x meter reading 

Check standards 

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

2.  Se t  15 gamma/nil t o  100 equivalent t o  100 ppm 

Check standards . 

40. 100 ppm 

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

3 .  Rotate burner t o  ma~cimum angle 

Se t  10.0 gamma/ml Ag t o  read 100 

Check standards 

100,200,400,1000 ppm Ag 

Factor l o x  sca le  reading 

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

procedure 

5 .  Background correct ion for  sample reading between 1 t o  5 ppm 

Cal ibra te  AA i n  s t e p  1 

D i a l  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 garmna/ml. Ag - 0.720 qm Ag2S04 dissolved i n  20 m l s  FIxlO3 

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

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

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

5 ganutia/ml A g  - 5 m l s  100 gamma/ml d i l u t e  t o  100 m l s  w i th  

"mixed " a c i d  

Workinq AA Standa rds  

Pipette .2 ,  . 5 ,  1, 2, 10 mls of 100 ganuna/ml and 2, 5 n;ls 1.000 

gamma/ml d i l u t e  t o  100 m l s  w i t h  20% Hc104. 

4, 10, 20, 40, 100, 200, 400, and 1000 ppm A g  i n  t h e  sample .50 gm 

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

Recovery S tanda rd  

T h i s  eq t i iva len t  t o  

P ipe t te  2 m l s  of -5 gaiima/ml Ag i n  mix a c i d s  i n t o  a sample and 

c a r r y  through t h e  d iges t ion .  

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

T h i s  should g ive  a r e a d i n g  of 20 

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

and digest ion.  

For low a s s a y  Ag,  t h e  same procedure  i s  used .  A g  is t h e n  ca l cu -  

lated i n  oz/ ton.  

'1 ppm = .0292 oz/ton 

convers ion  factor 

oz/ton = .0292 x p p m  A g  
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Zn Geochemical AA S e t t i n q  - 
Lamp Zn 

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

Wave l e n g t h  2133 Dia l  84.9 

Fuel  - Acety lene  Flow 1 4  

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 gamma/ml Fac tor  lox -0 t o  1000 ppm 

For Waters - Burner AB- 51 i n  l i n e  1 ganuna/ml read 

. .  . 

LOO t o  g i v e  0 

t o  1000 ppb 

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

Fuel  14 A i r  14 .5  

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

Pure S tanda rd  10,000 gamma/ml 

1 gm Zn d i s s o l v e d ,  HaO, HCl, HNO3, HCI.04, fumed t o  H C l O 4  - 

make up t o  100 m l s  H20 

1000, 100 gamma/ml and 100 m l  by d i l u t i o n  i n  20 % HclO4 

0 t o  200 gamma/ml Zn use  combined Cur N i ,  Co, Pb, Zn s t a n d a r d s  

P i p e t t e  

I, 2, 3, 5, 8, 10 mls of 10,000 gamma/ml - d i l u t e  t o  105 mls 

w i t h  20% ~ ~ 1 0 4  to  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 q  

Lamp - 5 m u l t i  element 

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

Wavelength 2407 D i a l  133.1 

Fue l  - Azety lene  Flow 14 

Oxidant  - A i r  Flow 14 

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

Range 

0 - 10 gamma/ml r ead  100 Fac to r  2 x reading t o  200 p p m  

0 - 20 gamna nil r e a d  100 Fac to r  4 x r e a d i n g  t o  400 ppm 

Burner  a t  m a x i m u m  angle 

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/ml r e a d  100 Fac to r  40 x r e a d i n g  t o  4000 ppm 

S tanda rds  - 1000 gamnla/ml 

1.000 gm c o b a l t  metal d i s s o l v e d  i n  H C l ,  HNO, and fumed 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, 10, 20 m l s  i n t o  100 m l  v o l  f lasks d i l u t e d  t o  mark 

w i t h  20”/. HC104 

T h i s  g i v e s  

10, 20, 100, 200 gamma/ml co 

Mixed - combination standards of Cu, N i ,  Co, Pb, Zn 

of 

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 ganuna/ml a r e  used 

for c a l i b r a t i o n  
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Mn Geochemical An S e t t i n q  

Lamp M u l t i  e lement  car Ni, Cor  Mn Cr 

c u r r e n t  1 0  #4 S l i t  7A 

Wave l e n g t h  4030.8 D i a l  425.2 

Fuel - Acety lene  Flow 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 g m a / m l  F a c t o r  20x ~ 0 t o  2000 ppm 

0 ~ 200 ganuta/nil F a c t o r  40x - 0 t o  4000 ppm 

Burner 90' 

0 - 10QO ganuna/nil F a c t o r  200x - 0 t o  20,000 ppm 

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

- 

EIXA Ext rac t ion  - u s e  AB 51 i n  l i n e  

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

S t a n d a r d s  

F i s h e r  10,000 ganuna/ml ( ml 1 

10x D i l u t i o n  1000 gamia/nil 

P i p p e t t e  

.5, 1, 2, 3, 5, 8, 10, ntl of 1000 gamnia/nl 

2, 3, 5, 8, 10, 15, 20 nd of 10,000 ganuna/ml dllute t o  100 

mls w i t h  20% Hc104. T h i s  g i v e s  

5, 10, 20, 30, 50, 80,  100, 200, 300, 500, aoo, 1000. 1500, 

2000 gamma/ml 
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Mo Geochen,ical AA S e t t i n g  

Lamp ASL H/C Mo 

Cur ren t  5 #5 S l i t  7A 

Wavelength 3133 D i a l  260.2 

Fuel  - Acetylene Flow 12.0 t o  g i v e  1" red f e a t h e r  

Oxidant - N i t r o u s  ox ide  Flow 14 .0  

Burner - AB 50 i n  l i n e  

Caut 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  flame a t  

end of g e n e r a l  AA procedure  

Range 

0 - 10 gamma/ml Fac to r  2x - 0 to  200 ppm 

Rotate burner  t o  max. angle  

0 - 50 gannna/ml Fac to r  10 x 0 t o  1000 ppm 

0 - 100 gamma/ml Fac to r  20 x 0 t o  2000 p p m  

Standard.; 1000 gamma/ml - 

Disso lve  .750 gnis Moo3 ( a c i d  molybdic) w i th  20 r t i l s  H20, 6 

lumps NaCH, when a l l  d i s so lved ,  add 20 m l s  H C l ,  d i l u t e  t o  530 m l s  

100 garnma/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 ganma/ml 
- 

2, 3, 5, 8, 10 m l s  of 1000 ganuna/ml add 5 mls 13% A1c13 

and d i l u t e  t o  100 m l s  w i t h  2oe/. HclO4 

This  g i v e s  

.2, . 5 ,  I, 2, 3, 5, 6, 10, 20, 30, 50, 80, 100 gamma/riil Mo 
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Fe Geochemical A A  S e t t i n q  

Lamp - Fe 

- Do n o t  u s e  m u l t i  element Fe 

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

Wavelength 3440.6 D i a l  317.5 

Fuel  - Acetylene Flow 14 .0  

Oxidant - Air Flow 14 .0  

Burner - PE Shor t  P a t h  9a0  

Range 

0 - 5000 gamma/nil 0 .1  x % - 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 tandards  10,000 gamma/ml 

Weigh 5.000 gms i r o n  w i r e s ,  i n t o  beakcr, add H20, HC1, HNO3, 

Hc104, h e a t  t o  H C ~ O ~  fumes. Add .HC104 t o  100 mls + 100 n t l s  

HaO, w a r m ,  d i l u t e  t o  500 mls 

P i p e t t e  

1, 5 ,  10, 20, 30, 50, 80 mls 10,000 ganuna/ml 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, 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, 6.01 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 m u l t i  element Cu, N i ,  Co, Mn, C r  c 

' C  

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

Wave l e n g t h  3415 Dia l  312.5 

Fu le  - Ace t ly l ene  Flow 14.0 

Oxidant - A i r  Flow 14 .0  

, Burne r  AB 51 i n  l i n e  

Range 

0 - 20 gamma/ml Fac to r  4x - 0 - 400 pprn 

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

45' 0 - 200 gamma/ml. Fac to r  40x - 0 - 4000 pprn 

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

N i  i n  waters and very l o w  ranges  

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

Range 0 - 5 gamma/ml Fac to r  

S tanda rds  10,000 gamma/ml 

.. I 

l x  - 0 - 100 ppm 

1.000 gm pure  N i  me ta l  i s so lved  i n  HCl, HNO3, HC 

p e r c h l o r i c  fumes, d i l u t e  t o  100 m l  H 2 0  

04. t o  

1000 gamma/ml and 100 ganma/rul Success ive  lox d i l u t i o n s  i n  20% HClC 

1, 2, 5, 8, 10 rnls of 100 gamna/ml 

2, 5, 8, 10 m l s  1000 gamna/ml 

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

HC104. T h i s  g i v e s  

1, 2,  5, 8, 10, 20, 50, DO, 100, 200, 500, 300, 1000 gainma/ml h 

Combined S t a n d a r d s  - Cu, N i ,  Co; Pb, Zn i s  used a s  i, w o r k i n g  

s t a n d a r d  
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Cu Geochemical AA S e t t i n q  

  amp S i n q l e  Cu or 
c 

5 m u l t i  element 

C u r r e n t  10 for m u l t i  e lement  #4 S l i t  7A 

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

Wavelength 3247 D i a l  280 

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

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

F u e l  Ace ty lene  Flow 1 4  

Oxidant  A i r  Flow 1 4  

Range 

0 - 5 gamma/nil 

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

F a c t o r  l x  t o  100 ppm (for l o w  CU) 

Burner goo 

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

Wavelength 2492 D i a l  1 4 7  

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Fac to r  200x t o  20,000 ppm 

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

Higher  range t h a n  40,000 ppm requires lox  d i l u t i o n  

S t a n d a r d s  

10,000 gamma/ml 

1.000 gm metal powder, HZO, HCL, HNO3 u n t i l  d i s s o l v e d ,  add 

~ ~ 1 0 4  , fume d i l u t e  t o  100 m l s  



1000 gamma/ml lox dilution above in 20% HC104 i 
I c 2000 gamma/ml 20 mls 10,000 g'amma/ml - dilute to 100 mls in 
t 

20% HC104 1 

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

ZOO? HCl04 

200 gamma/ml lox dilution 2000 ganuna/rrJ dilute to 100 nls in 

20% ~ ~ 1 0 ~  

Pipette 

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

C 



c Pb Geocllernical AA S e t t i n y  

Lamp 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  F l o w  1 4  

Oxidant - a i r  Flow 14 

Burner AB 51 i n  l i n e  

mi 

. .. , 

Range 

0 - 20 gansna/ml t o  r e a d  0 t o  80.  Fac to r  5x 0 t o  5GO ,oPm 

0 - 200 g;lmn;a/nil t o  r e a d  0 t o  8 0 .  Fac to r  50x 0 t o  5300 ppn 

S tanda rds  - 10,000 gamma/nil 

1.000 pu re  meta l ,  d i s s o l v e d  i n  1mO3, fumed t o  IXlO4 make u p  

t o  100 mls i n  20% H C ~ O ~  

1000 ganuna/ml and 100 ganmia/ml Success ive  10x d i l u t i o n s  i n  

20% ~ ~ 1 0 4  

Pipet te  

i, 2, 5, 8, 10 mls 105 garLlma/ml 

2, 5, a, 10, 20 mls 1000 gmta /ml  d i l u t e  t o  100 m l s  i n  20% 

HC104  t h i s  gives 

1, 2, 5, 8, 10, 20, 50, 60, 100, 200 gamma/n:l 

Combined S tanda rds  Cu, N i ,  Co,  'Pb, Zn, are used a s  w o r l c i n g  

s t a n d a r d s  
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W i n  S o i l s  and S i l t s  

Reagents and appa ra tus  

T e s t  t u b e s  - Pyrex d i s p o s a b l e  

T e s t  t u b e s  - screw c a p  

Bunsen Burner 

F lux  - 5 par ts  Na2C03 

4 p a r t s  NaCl 

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

7% SnC1, i n  SO% HC1 

20% KSCN i n  HzO 

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 par t s  carbon t e t r a c h l o r i d e  - 
Standa rds  

1000 gamna/nl W 

.18 gms Na,W04 2H20 d i s s o l v e d  i n  H20,  make u p  t o  100 nls 

100 gamma/ml, 1 0  ganma/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  

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

and 1.5,  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 t e p  #4 

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

e t h a n o l  and w a t e r  to  match. T i g h t l y  s e a l  t h e s e  f o r  pernkanent 

s t a n d a r d s  

Procedure 

1. Weigh 1 . 0  gram sample, add 2 g n ~  f lux ,  m i x  



1 xviii I 

c 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  one  

I 
I m i  nu t e  ) 

3. Cool, 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 ,  cool, 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  mix. L e t  s e t t l e  

5 .  Take 2 m l  a l i q u o t  i n t o  screw cap tes t  tube 

6 .  Add 7 mls SnCl,, h e a t  i n  h o t  water b a t h  for 5 m i n u t e s  ( 8 0 ’ C )  

7 .  Cool t o  less t h a n  l S o C  

8. A d d  1 ml 20% KSCN, mix (if l e m o n  ye l low:  compare color 

s t a n d a r d  lox)  

9. Add 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 c 

i 

- 
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c 
1. T r a n s f e r  50 mls t o  125  s e p a r a t o r y  Eunnel 

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

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

4. A d d  1 .2  mls i s o p r o p y l  e t h e r ,  shake f o r  1 minute ,  ane  allow 

phases  t o  separate 

5. Dra in  off water  

6 .  Conpare t h e  color o f  e x t r a c t a n t  

c 

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

P ipe t t e  0, .2, .5, I, 2, 3, 4, 5, m l s  0s' 1 ganuna/r;l and 1, 1.5, 

2, m l s  of 10 gamma/ml d i l u t e  t o  50 m l s  wi th  demine ra l i zed  H20,  and 

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

T!lis  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 orange  e x t r a c t  d i l u t e  w i t h  l:l H 2 0  t o  

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

SnCIZ - 15% i n  .15% HC1 

300 gm SnCla . 2H20 f 300 mls HCl,  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 t e r s  
- 

KSCN - 5% i n  I&O 

Mixed SnCla - KSCN 

3 paets SnC12 t o  2 p a r t s  G C N  
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Watcr Samples Run for AA 

1 .  Cu - 2 gamm/ml r e a d s  00 s c a l e  t h e r e f o r e  1 u n i t  = 25 pph 

2 ,  Zn - 1 ganuna/ml r e a d s  f u l l  scale t h e r e f o r e  1 u n i t  = 10 ppb 

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

Burner: l o n g  s lot  t e c h t r o n  burner i n  l i n e  

, .,. 
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Sulpha tc  i n  Natural. Waters 

1. P i p e t t c  0 .5  m l  s u l p h a t e  r e a g e n t  m i x  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 c r  sample and m i x  

3. Read a t  343 F a g a i n s t  a demine ra l i zed  w a t e r  b lank  

' 4 .  Read aga in  a t  4 0 0 W n d  s u b t r a c t  from s u l p h a t e  reading 

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 e d  mercur ic  ox ide  (J .T.  Ba?:er 2620- Can Lab) 

i n  185  m l  7077 p e r c h l o r i c  a c i d  and 20 m l  H20, shake f o r  one hour .  

Add 46.3 grams ferr 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 m l  water t o  dissolve, let  se t t le  overn ight ,  decant 

i n t o  b o t t l e  and make t o  1 l i ter  
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pH MEASUREMENTS 
Soil and drainage sediment samples are dampened with 

water in a glass beaker to a pasty consistency. Demineralized 
water is used for this purpose as it has a low buffer capacity 
and thus does not influence the pH of the sample. Measurement 
is made with a Fisher Acument pH meter. Electrodes are stored 
in buffer overnight. 
the instrument each morning. 
water samples for pH measurement. 

A 30 minute warm up time is allowed for 
A 10 ml aliquot is taken from 
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