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SUMMARY 

The D o l l  Creek Sou th  P r o p e r t y  of  1 6  Tuku and 1 0  A l i  

c l a i m s  is  s i t u a t e d  12 m i l e s  n o r t h w e s t  of  t h e  c o n f l u e n c e  o f  t h e  

Wind and P e e l  R i v e r s ,  Y.T. 

Work performed on t h e  p r o p e r t y  i n  1975 i n c l u d e s  

d e t a i l e d  g e o l - o g i c a l  mapping and sampl ing .  

The t w e n t y - s i x  c l a i m s  s t r a d d l e  a  n o r t h - n o r t h e a s t  

s t r i k i n g  m i n e r a l i z e d  f a u l t  zone  i n  a  window of  Lower Cambrian 

mic r i t i c  l i m e s t o n e s  o v e r l a i n  by and l o c a l l y  i n  f a u l t  c o n t a c t  

w i t h  Middle Cambrian f i n e  g r a i n e d  e l a s t i c s .  

S c a t t e r e d  showings of  g a l e n a ,  s p h a l e r i t e ,  b a r i t e  and 

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

l i g h t  g r e y  vuggy and m i c r i t i c  l i m e s t o n e .  The main showing 

c o n s i s t s  o f  d i s s e m i n a t e d  t o  m a s s i v e ,  f r a c t u r e - f a u l t  c o n t r o l l e d  

g a l e n a  and s p h a l e r i t e .  

RECOMMENDATIONS 

The m i n e r a l i z a t i o n  on t h e  D o l l  Sou th  p r o p e r t y  i s  

s p a r s e ,  i r r e g u l a r l y  d i s t r i b u t e d ,  and l i m i t e d  i n  exposed s t r i k e  

l e n g t h .  Although geochemical  r e s u l t s  s u g g e s t  p o s s i b l e  s t r i k e  

e x t e n s i o n  i t  is though t  t o  b e  o f  low economical  p o t e n t i a l .  No 

f u r t h e r  work is recommended. 



INTRODUCTION 

The D o l l  Creek  S o u t h  p r o p e r t y  i s  l o c a t e d  i n  t h e  

s o u t h e r n  R i c h a r d s o n  M o u n t a i n s ,  Y.T. ,  1 2  m i l e s  n o r t h w e s t  o f  t h e  

c o n f l u e n c e  o f  t h e  Wind a n d  P e e l  R i v e r s  ( F i g u r e  1 ) .  The p r o p e r t y  

c o m p r i s e s  a r o u g h l y  r e c t a n g u l a r  n o r t h - n o r t h w e s t  e l o n g a t e  b l o c k  

o f  t w e n t y - s i x  c l a i m s  i n  an a r e a  o f  low r o l l i n g  t o p o g r a p h y  ( F i g u r e  

2 ) .  R e l a t i v e  r e l i e f  w i t h i n  t h e  c l a i m  g r o u p  is  i n  t h e  o r d e r  o f  

1 , 0 0 0  f e e t  w i t h  h i g h e s t  h i l l s  r e a c h i n g  3 , 1 0 0  f e e t .  

Access is by  h e l i c o p t e r  f rom a unnamed l a k e  t e n  m i l e s  

n o r t h w e s t  o f  t h e  p r o p e r t y  o r  f rom Moose and  D a v i s  Lakes  28  m i l e s  

n o r t h w e s t  o f  t h e  p r o p e r t y .  A l l  t h r e e  l a k e s  are a c c e s s i b l e  by 

f l o a t  e q u i p p e d  a i r c r a f t  f rom Xayo, Y.T. The g r a v e l  s u r f a c e d  

Dempster  Highway c r o s s e s  t h e  E a g l e  P l a i n s  a p p r o x i m a t e l y  4 0  m i l e s  

n o r t h w e s t  o f  t h e  D o l l  C r e e k  S o u t h  p r o p e r t y .  

The claims ( l i s t e d  be low)  were s t a k e d  on  J u n e  2 4 ,  2 6 ,  

and  J u l y  4 ,  1974  t o  c o v e r  l e a d - z i n c  showings  d i s c o v e r e d  as a 

r e s u l t  o f  a  fo l low-up  o f  l e a d  s i l t  a n o m a l i e s  o b t a i n e d  d u r i n g  

t h e  1974  Yukon Pb-Zn R e c o n n a i s s a n c e  Program.  

Name G r a n t  Number A n n i v e r s a r y  D a t e  

A l i  1-10 i n c l .  Y89553-Y89562 i n c l .  J u l y  2 5 ,  1975  

Tuku 1-16 i n c l .  Y89537-Y89552 i n c l .  J u l y  2 4 ,  1975  

Work c a r r i e d  o u t  i n  t h e  1975  f i e l d  s e a s o n  c o n s i s t e d  

o f  d e t a i l e d  g e o l o g i c a l  mapping,  p r o s p e c t i n g  a n d  s a m p l i n g  o f  

b o t h  t h e  showings  and  s u r r o u n d i n g  claim b l o c k .  L i m i t e d  s o i l  

s a m p l i n g  w a s  c a r r i e d  o u t  i n  t h e  v i c i n i t y  o f  t h e  b e s t  showing .  
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REGIONAL GEOLOGY 

The R i c h a r d s o n  Moun ta ins  c o m p r i s e  a  n o r t h - s o u t h  

t r e n d i n g  a n t i c l i n o r i u m  c u t  by  m a j o r  n o r t h - n o r t h w e s t  s t r i k i n g  

wrench  and  d i p s l i p  f a u l t s  ( F i g u r e  4 ) .  

The c o r e  o f  t h e  a n t i c l i n o r i u m  c o n s i s t s  o f  H e l i k i a n  

p h y l l i t e s  a n d  unconformably  o v e r l y i n g  Cambrian r o c k s  t h a t  form 

an u p l i f t e d  f a u l t  b l o c k  bounded on b o t h  f l a n k s  by  n o r t h - n o r t h w e s t  

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

R i c h a r d s o n  Mounta ins  Lower Cambrian c a r b o n a t e s  a r e  e x p o s e d  i n  

s e v e r a l  e r o s i o n a l  windows. 

Cambrian c l a s t i c  and  c a r b o n a t e  r o c k s  and  o v e r l y i n g  

O r d o v i c i a n  s h a l e s  and  t u r b i d i t e s  i n  t h e  S o u t h e r n  R i c h a r d s o n  

Moun ta ins  a r e  shown i n  a  s t r a t i g r a p h i c  column i n  F i g u r e  3 .  

From a t  l ea s t  Cambrian t o  E a r l y  Devonian t i m e s  t h e  

s i t e  o f  t h e  p r e s e n t  R i c h a r d s o n M o u n t a i n s  was a  more o r  less  

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

t h e  Selwyn B a s i n  ( G a b r i e l s e ,  1 9 6 6 ) .  I t s  e a s t e r n  m a r g i n  a p p e a r s  

t o  have  been  r e l a t i v e l y  s t a b l e  w h e r e a s  i t s  w e s t e r n  and  s o u t h -  

w e s t e r n  m a r g i n s  f l u c t u a t e d  m o d e r a t e l y .  A t h i c k  a s s e m b l a g e  o f  

Cambrian l i m e s t o n e s ,  s i l t s t o n e s  and  s h a l e s  was d e p o s i t e d  i n  

t h e  t r o u g h .  Upper Cambrian t o  Devonian r o c k s  are  r e p r e s e n t e d  

by g r a p t o l i t e - r i c h  s h a l e s ,  s i l i c e o u s  s h a l e s ,  c a l c a r e o u s  s h a l e s ,  

t h i n  l i m e s t o n e s  a n d  bedded  c h e r t s .  L o c a l  wedges o f  c o a r s e  

c l as t i c s  wh ich  c o n t a i n  b r o k e n  b e n t h o n i c  f o s s i l s  imp ly  d e p o s i t i o n  

o f  a t u r b i d i t e  f o r  a t  l eas t  p a r t  o f  t h e  Upper Cambrian t o  

Devonian r o c k s  ( L e n z ,  1 9 7 2 ) .  
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PROPERTY GEOLOGY 

I n t r o d u c t i o n  

The D o l l  Creek  S o u t h  p r o p e r t y  c o v e r s  a p o r t i o n  o f  a  

window o f  Lower Cambria-n l i g h t  t o  d a r k  g r e y  w e a t h e r i n g  m i c r i t i c  

l i m e s t o n e s  whi-ch a r e  con fo rmab ly  o v e r l a i n  by Midd le  Cambrian 

f i n e  g r a i n e d  e l a s t i c  r o c k s  t o  t h e  east  a n d  are  i n  f a u l t  c o n t a c t  

w i t h  t h e s e  Midd le  Cambrian r o c k s  t o  t h e  n o r t h ,  w e s t  and  s o u t h .  

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

p h o t o g r a p h s  a t  a  s c a l e  o f  1" t o  4 0 0 ' .  R e s u l t s  are on t h e  

a c c o n p a n y i n g  g e o l o g i c a l  map ( F i g u r e  5 ) .  

A s t r a t i g r a p h i c  column f o r  t h e  p r o p e r t y  is shown i n  

F i g u r e  6 .  

L i t h o l o g y  

Lower Cambrian L imes tone  

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

w i t h  o c c a s i o n a l  vuggy and  o r g a n i c  h o r i z o n s  is  t h e  dominant  r o c k  

t y p e  on t h e  p r o p e r t y .  L o c a l  i n t e n s e  j o i n t i n g  i s  p r e v a l e n t  w i t h  

1 2 0 / 9 0  and  0 1 0 / 9 0  t h e  dominant  o r i e n t a t i o n s .  L a r g e  m a s s e s  o f  

o r a n g e - p i n k  c a l c i t e  rhombohedra o c c u r  i n  areas o f  i n t e n s e  

j o i n t i n g .  They are t h o u g h t  t o  b e  ( 1 )  o f  h y d r o t h e r m a l  o r i g i n ,  o r  

( 2 )  r e c r y s t a l l i z a t i o n  o f  d i s c r e t e  o r a n g e - w h i t e  c a l c i t e  g r a i n s  

w i t h i n  t h e  l i m e s t o n e .  

A few o r g a n i c  h o r i z o n s  a t  l ea s t  15 f e e t  t h i c k  w e r e  

n o t e d  i n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  map a r e a .  They c o n s i s t  

o f  s p h e r o i d s  up  t o  3 crn i n  d i a m e t e r  which  o c c a s i o n a l l y  e x h i b i t  

c o n c e n t r i c  l a m i n a t i o n s  o f  d a r k  a n d  l i g h t  c a l c a r e o u s  l a y e r s  w i t h  

l i m o n i t i c  i n t e r f a c e s .  I t  is  p r o b a b l e  t h a t  t h e s e  s p h e r o i d s  
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r e p r e s e n t  c o n c e n t r i c  a l g a l  g r o w t h s  a b o u t  a n u c l e u s  s u c h  as  a  

s k e l e t a l  o r  r o c k  f r a g m e n t .  

Midd le  Cambrian S i l t s t o n e  

Buff  t o  o r a n g e  w e a t h e r i n g  f i n e  g r a i n e d  l i m o n i t i c  

Midd le  Cambrian s i l t s t o n e  form r u b b l e d ,  f l a g g y  e x p o s u r e s  on t h e  

p e r i p h e r y  o f  t h e  window o f  Lower Cambrian l i m e s t o n e .  Q u a r t z ,  

f e l d s p a r ,  m u s c o v i t e  and  up t o  30  p e r  c e n t  l i m o n i t e  are  t h e  main 

components  o f  t h i s  u n i t .  

S t r u c t u r e  

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

Lower Cambrian l i m e s t o n e .  They a r e  t h o u g h t  t o  c a u s e  t h e  m a j o r  

r e l i e f  i n  t h e  c e n t r a l  map area. A t h i r d  e a s t w e s t - t r e n d i n g  f a u l t ,  

a l s o  t r u n c a t e s  t h e s e  r o c k s  i n  t h e  s o u t h e r n  p o r t i o n  o f  t h e  map 

area.  

U p l i f t  i n  L a t e  Cambrian ( p r e - F r a n c o n i a n )  t i m e  

( G a b r i e l s e ,  1 9 6 6 )  p r o d u c e d  a r e g i o n a l  w e s t e r l y  d i p  i n  t h e  

Cambrian r o c k s .  The g e n t l e  e a s t e r l y  d i p  o f  t h e  Lower Cambrian 

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

a d j u s t m e n t  a l o n g  t h e  two n o r t h e r l y  t r e n d i n g  f a u l t s .  

L o c a l  i n t e n s e  j o i n t i n g  i n  t h e  Lower Cambrian m i c r i t i c  

l i m e s t o n e s  i s  p r o b a b l y  a l s o  r e l a t e d  t o  t h e s e  f a u l t s  w i t h  1 2 0 / 9 0  

and  010 /90  t h e  dominant  o r i e n t a t i o n s .  

MINERALIZATION 
I 

S c a t t e r e d  showings  o f  g a l e n a ,  b a r i t e  and  h y d r o z i n c i t e  

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

vuggy mic r i t i c  l i m e s t o n e .  The main showing  c o n s i s t s  o f  

f r a c t u r e - f a u l t  c o n t r o l l e d  d i s s e m i n a t e d ,  and  m a s s i v e  g a l e n a ,  



s p h a l e r i t e ,  m ino r  c h a l c o p y r i t e  a n d  p y r i t e  w i t h  a s s o c i a t e d  

b a r i t e  and  s i d e r i t e  i n  a  g o s s a n o u s  u p  t o  70  f o o t  w i d e  f a u l t  

z o n e  which  s t r i k e s  s l i g h t l y  e a s t  o f  n o r t h .  M i n e r a l i z a t i o n  is  

e x p o s e d  300 f e e t  a l o n g  s t r i k e .  An a s s a y  s a m p l e  a c r o s s  t w e l v e  

f e e t  o f  s h e a r e d  g r e y  l i m e s t o n e  r e t u r n e d  3 . 0 %  l e a d  and  6 . 4 %  z i n c .  

Ano the r  a s s a y  t a k e n  a c r o s s  1 7  f e e t  o f  w e l l  f r a c t u r e d  l i g h t  g r e y  

mic r i t i c  l i m e s t o n e  r e t u r n e d  0 . 2 4 %  l e a d  and  0 . 1 6 %  z i n c .  

F i g u r e  5  d e p i c t s  t h e  d e t a i l e d  g e o l o g y  and  l o c a t i o n  o f  

t h e  main showing  and  a s s a y  r e s u l t s .  

GEOCHEMI STRY 

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

east-west l i n e s  a t  a p p r o x i m a t e l y  1 5 0  t o  2 5 3  f o o t  i n t e r v a l s  

( s e e  F i g u r e  5 )  i n  an a t t e m p t  t o  e s t a b l i s h  c o n t i n u i t y  o f  t h e  

m i n e r a l i z a t i o n  a l o n g  s t r i k e  i n  an  a r e a  d e v o i d  o f  o u t c r o p .  

Samples  were a n a l y z e d  f o r  t h e  f o l l o w i n g  e l e m e n t s :  140, Cu, N i ,  

Co, Bln, F e ,  Ag, Zn and  Pb. 

Anomalous z i n c  v a l u e s  (>SO0 ppm) and  l e a d  v a l u e s  ( > 5 0  

ppm) were r e c o r d e d  a t  t h e  eas t  e n d  o f  t h e  f o u r  l i n e s .  The 

a n o m a l i e s  may b e  a t t r i b u t e d  t o  s c a t t e r e d  m i n e r a l i z a t i o n  i n  

n e a r b y  o u t c r o p s  o f  l i m e s t o n e .  
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APPENDIX I11 

LIST OF CLAIMS 

NAME GRANT NUMBER ANNIVERSARY DATE 

ALI 1-10 i n c l .  Y89553-Y89562 i n c l .  J u l y  2 5 ,  1977 

TUKU 1-2 Y89537-Y89538 

3-9 i n c l .  Y89539-Y89545 i n c l .  

10-11 Y89546-Y89547 

12-13 Y89548-Y89549 

14-15 Y89550-Y89551 

1 6  Y89552 

J u l y  2 4 ,  1976 

J u l y  2 4 ,  1977 

J u l y  2 4 ,  1976 

J u l y  2 4 ,  1977 

J u l y  2 4 ,  1976 

J u l y  2 4 ,  1977 



APPENDIX I V  

ASSAY AND GEOCHEhlICAL PROCEDURES 

Assay 

Sample Number % Cu % Zn % Pb oz/T Ag L e n g t h  

52110 0 .02  6 . 4 0  3 .00  0 . 3 3  12 f e e t  

53901 0 . 0 1  0 .16  0 . 2 4  0 . 0 8  17 f e e t  



BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 

o r  T 19.7 I - 5 / r  T / ~ O / < /  
- 

DATE T Y P E  SAMPLES &-LC& 
-71 (+)PROJECT LOCATION 

.LJ -- 

REQUESTED BY / . , ~ / / ~ W Y / N <  DISPOSITION O F  REJECTS 

D A T E  SAMPLES R E C E I V E D  

D A T E  REPORTS MAILED - 

A N A L Y S T  



No. Sample pH MO 



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

of Geochemical S a n p l e s  

A n a l y t i c a l  Nethocls f o r  Ag, No, Cu, Pb, Zn, 
Fe, Idn, N i ,  Co and. ;7 i n  s e d i m e n t s  and s o i l s ;  
Mo, Cv,, Zi?, N i  and  Son" i n  w a t e r s .  

Arnax ~ x p l o r a t i o n ,  I n c .  
Vancouver O f f i c e .  

S e p t e n b e r  1970 



SN4PLE COLLECTION 

S o i l s  

B horizon mater ia l  i s  sar~pled and thus organic r i c h  

t opso i l  and leached upper subsoi l  a re  avoided. Occasionally 

organic r i c h  have t o  taken 

Sanples arc taken by hand from a small excavation 
- 

made w i t h  a c a s t  i ron 11-tattocl;. Approxinately 200 w s  of Sne r  

grained mater ia l  i s  taken and placed i n  a nunbered, high wet- 

s trenyth,  :Waft paper bag. The bags a r e  closed by fol.ding and 

do not have metal- taSs.  

Observations a s  t o  t he  natcre  of t he  sa~.!ple and t h e  

environment of t h e  s a r~~p le  s i t e  a r e  made i n  t he  f i e l d .  

Drainzq? Scc?i~r:cnts 

Active sediments a r e  taken by hand. from t r i b u t a r y  

drainages wllich a r e  general ly of f i v e  square miles catchment 

or l e s s .  Composite sampl.es a r e  taken of the  f i n e s t  n a t e r i a l  

ava i lab le  fron? as near a s  poss ible  t o  t h e  cen t re  of t h e  drainage 

channel thus avoiding collapseci loanks. f.lore than one saxwle i s  

taken i 5  narlred rnineraloqical o r  t e x t u a l  s e g r e ~ a t i o n  of the  

sedinents  i s  evident .  

Some 200 c p  of f i n e r  r a t e r i a '  i s  c3 l lec ted  unless t h e  

sediment i s  rnusually coarse i n  w3ich case t h e  v~eic~.ht i s  

increased t o  1 kg. Sanples a r e  placed .in t h e  s a m  type of 

ICraft paper hag as  a r e  erployed i n  s o i l  saripling. 1:ater 

samples a r e  ta?cen a t  a l l  appropriate s i t e s .  Approxinately 100 

m l s  =e san?pl.ed and place6 i n  a clean, screw sealei'., polythenc 

bo t t l e .  013servat j-ons arc na6e a t  nach s i t e  regarc?ing t h e  

environncnt and nature o? 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. 



GEOCHEMICAL ANALYSTS & ASSAYERS 

ILL 
2225 S. SPRINGER AVE., 
BURNABY, B. C. 
CANADA 
TELEPHONE: 299-6910 
AREA CODE: 604 

April 30, 1974 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
ROSSBACHER LABORATORY 

A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES - 

SAMPLE PREPARATION 

Packages of samples are opened as soon as they arrive 

at the laboratory and the bags placed in numerical sequence in 

an electrically heated sample drier (maximum temperature 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 !inti1 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. is thenpassed through a pulverizer with plates 

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



s c r e e n .  Wnere samples  a r e  a p p r e c i a 5 l y  h e a v i e r  t h a n  2 kg t h e  

m a t e r i a l  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  J o n e s  

s p l i t t e r .  A f t e r  p ~ l v e r i z i n g  t h e  sample i s  mixed 5y  r o l l i n g  on 

p a p e r  and i s  t h e n  p l a c e d  i n  a K r a f t  p a p e r  hacj. 

SM3PLE D I G Z S T I O N  

Diges t<-on t u b e s  (1-00 x 1-6 r m )  a r e  nz rked  a t  t h e  5 m l  

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

and c o n c e n t r a t e d  HC1. 0 .5  g samples a r e  weighed a c c u r a t e l y ,  

u s i n g  a F i s h e r  Dial-0-Gran ba lance ,  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 e a c h  o f  t h e  samples  t h u s  p r e p a r e d  are acided 2 r.:l 

o f  a n  a c i d  m i x t u r e  c o m p r i s i n g  15% n i t r i c  and '35% p e r c h l o r i c  

a c i d s .  Zacko o f  t u b e s  a r e  t h e n  p l a c e d  on an  e l e c t r i c a l  h o t  

p l a t e ,  b rough t  t o  a  g e n t l e  b o i l  ( 5  h o u r )  and d i g e s t e d  f o r  4; 

h o u r s .  S a r ~ p l c s  u n u s u a l l y  r i c h  i n  o r g a n i c  n a t e r i a l  are first 

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  hy a bunsen b u r n e r  b e f o r e  

t h e  a c i d  m i x t u r e  i s  added. D i g e s t i o n  i s  performed i n  a  s t a i n -  

less steel  fume hood.  

A f t e r  d i g e s t i o n  t u b e s  a r e  removed from t h e  h o t  p l a t e  

and t h e  volume i s  b rough t  up t o  5  m l  w i t 3  d e i o n i z e d  w a t e r .  

The t u b e s  are shaken t o  mix the s o l u t i o n  and t h e n  c e n t r i f u g e d  

f o r  one  minu te .  The r e s u l t i n g  clear upper  l a y e r  i s  u s e d  f o r  

CU, Mo, Pb, Zn, Ag, Fe, &In, N i  and  Co d e t e r m i n a t i o n  by a Perk in -  

Elmer 290B a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o m e t e r .  A n a l y t i c a l  

p r o c e d u r e s  are g i v e n  on t h e  f o l l o w i n g  pages .  

(I. 



, . ANALYTICAL PROCEDURES 

. S i l v e r  
1. Scope - T h i s  p r o c e d u r e  c o v e r s  a  r a n g e  o f  s i l v e r  i n  t h e  sample 

from less t h a n  . 5  t o  1000 ppnl 

2 .  Sumn~ary o f  Method - The sample  i s  t r e a t e d  w i t h  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  a s  p e r c h l o r a t e  i n  aqueous  s o l u t i o n .  The 

c o n c e n t r a t i o n  i s  d e t e r m i n e d  by a t o m i c  a b s o r p t i o n  s p e c t r o g h o t o -  

, meter 

3 .  I n t e r f e r e n c e s  - S i l v e r  below 1 garnma/ml i s  n o t  v e r y  s t a b l e  

i n  s o l u t i o n .  M a i n t a i n i n g  t h e  s o l u t i o n  i n  20% p e r c h l o r i c  p r e -  

v e n t s  s i l v e r  b e i n g  a b s o r b e d  on t h e  glass c o n t a i n e r .  Deterhtina- 

t i o n  must be comple ted  on  t h e  same day a s  t h e  d i g e s t i o n .  

S;.mpl-es h i g h  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  calziun, 

c a u s e  h i g h  background a b s o r b a n c e .  T h i s  background a b s o r b a n c e  

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

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

Lamp - Ag 

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

S l i t  7 A 

Wavelength 3231A D i a l  287.4  

/' 

F u e l  - a c e t y l e n e  - f l o w  - 1 4  

Oxidan t  - a i r  - f l o w  - 1 4  

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

Maximum Conc. 3  t o  4x 



Cal ib ra t ion  

c- 1. S e t  1 ganuna/ml t o  read  40 equivalent  t o  20 ganma/p 

Factor $ x meter reading 

Check standards 

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

2 .  S e t  15 g m a / n l l  t o  100 equivalent  t o  100 pprn 

Check s tandards  

40, 100 pprn 

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

3 .  Rotate burner t o  maximum angle , 

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

Check standards 

100,200,400,1000 pprn Ag 

Factor l o x  s c a l e  reading 

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

procedure 

5. Background co r r ec t i on  fo r  sample reading between 1 t o  5 ppm 

Cal ib r a t e  AA i n  s t e p  1 

Dial  wavelength t o  300 (peak) 

Read t h e  samples ,again 

Sub t rac t  t he  background reading from t h e  f i r  s t  reading 

Standards 

1. 1000 garma/ml Ag - 0.720 gm Ag2S04 dissolved i n  20 rnls EIx103 

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 mls 



vii 

3 .  Recovery  s p i k e d  s t a n d a r d  

5 garmiia/~J Ag - 5 rnls 1 0 0  gamma/ml d i l u t e  t o  1 0 0  rnls w i t h  

"mixed" a c i d  

Working AA S t a n d a r d s  

Pipette .2, - 5 ,  1, 2, 5, 10 mls of 100 gsnuna/ml and 2. 5 r J s  1 .000  

gamma/ml d i l u t e  t o  1 0 0  rnls w i t h  20% HC104. T h i s  equivalent t o  

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  1 0  m l s .  

Recovery  S t a n d a r d  

P i p e t t e  2 rnls o f  $ 5  galima/ml Ag i n  m i x  a c i d s  i n t o  a sample and 

( c a r r y  t h r o u g h  t h e  d i g e s t i o n .  T h i s  s h o u l d  g i v e  a  r e a d i n g  of 20 

ppm Ag + o r i g i n a l  s ample  c o n t e n t .  

F o l l o w  t h e  g e n e r a l  geochemica l  p r o c e d u r e  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 .  

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

l a t e d  i n  o z / t o n .  

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

c o n v e r s i o n  f a c t o r  

o z / t o n  = .0292 x ppm Ag 
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Lamp Zn 

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

Wave l e n g t h  2133 D i a l  84 .9  

Fuel  - Acety lene  Flow 1 4  

Oxidant - A i r  Flow 1 4  

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 gamrna/ml Fac to r  l o x  -0 t o  1000 ppm 

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

t o  1090 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  1 4  A i r  14 .5  

0 t o  1000 gamma/ml r e a d  0 t o  20 Fac to r  400 x 

Pure S t anda rd  10, 000 gamma/nd 

1 gm Zn d i s s o l v e d ,  HaO, HC1, HN03, H C L O ~ ,  fumed t o  ~ ~ 1 0 ~  - 

make up t o  100 mls H 2 0  

1000, 100 gamrna/ml and 100 m l  by d i l u t i o n  i n  20 % H c l O 4  

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

P i p e t t e  

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

wi th  20% &-El04 t o  g i v e  

l O O ,  200, 300, 500, 600, 1000 ganuna/ml Zn f o r  h igh  s t a n d a r d s  



Co Geochelnical -AA S e t t i n g  

Lamp - 5 m u l t i  e lement  

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

Wavelength 2407 Dia l  133.1  

Fue l  - Acetylene Flow 14  

Oxidant  - Air Flow 1 4  
- 

Burner - AB 51 i n  l i n e  

Range 

0 - 1 0  gamma/ml r e a d  100 Fac to r  2 x r e a d i n g  t o  200 ppm 

0 - 20 ganana m l  r e a d  100 F a c t o r  4 x r e a d i n g  t o  400 ppm 

Burner a t  maximum a n g l e  

0 - 100 gamrna/ml r e a d  100 Fac to r  20 x r e a d i n g  t o  2000 ppm 

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

S tanda rds  - 1000 gamn~a/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 l a s k s  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  

Mixed - combinat ion s t a n d a r d s  of  Cu, N i ,  co,  pb, Zn 

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



Mn Geochemical AA S e t t i n g  

Lamp Mul t i  element C a r  Ni, CO, Mn C r  

Curren t  10 #4 S l i t  7A 

Wave l eng th  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 SO) 

Range 

0 - 100 gamma/ml Fac tor  20x - 0 t o  2000 ppri~ 

0 - 200 ganu~ia/nil Fac tor  40x - 0 t o  4000 ppm 

Burner 90' 

0 - l O Q O  ganuna/r~ll Fac tor  - 200x - 0 t o  20,000 ppn~ 

0 - 2000 gamma/ml Fac tor  400x - 0 t o  40,000 p p m  

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 pprn 

S tandards  

Fisher 10,000 ganuna/n~l ( m l )  

l o x  D i l u t i o n  1000 gamha/nd 

P i p p e t t e  

.5, 1, 2, 3, 5, 8, 10, m l  o f  1000 garnn~a/rill 

2, 3, 5, 8, 10, 15, 20 ntl of: 10,000 ganuna/ml d i l u t e  t o  100 

m l s  w i th  20% H c 1 0 4 .  This  g ives  

5, l o ,  20, 30, 50, 80, 100, 200, 300, 500, 800, 1000, 1500, 

2000 gamma/ml. 



Mo Geochen,ical AA ~ e t t i n q  

Larnp ASL H/C Mo 

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

Wavelength 3133 D i a l  260.2 

Fue l  - Ace ty l ene  Flow 1 2 . 0  t o  g i v e  1 "  r e d  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 i on  r e a d  t h e  o p e r a t i o n  u s i n g  N,O and a c e t y l e n e  f l ame  a t  

end o f  g e n e r a l  AA p rocedu re  

Range 

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

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

0 - 50 ga:ma/ml Fa.ctor 1 0  x 0 t o  1000 ppm 

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

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

D i s s o l v e  ,750 gnls Moo3 ( a c i d  molybdic) '  w i t h  20 m l s  H20,  6 

lumps NaCH, when a l l  d i s s o l v e d ,  add 20 rnls H C l ,  d i l u t e  t o  5 j 0  m l s  

100 garr~n~a/ml - 1 0  x d i l u t i o n  

1 P i p e t t e  ' 

I 
.2, .5. 1. 2, 3, 5, 8. 1 0 m l s  o f  100ganlma/ml 

- 
2, 3, 5, 8, 1 0  rnls o f  1000 ganuna/ml add  5 rnls l a% A l C 1 3  

and d i l u t e  t o  100 rnls w i t h  20% HC104 

This g i v e s  

.2, .5, 1, 2, 3, 5, 6, 10, 20, 30, 50, 80, 100 gami~a/ral Mo 



Fe ~eochem ' i ca l  A A  s e t t i n g  

- Do no t  u s e  m u l t i  e lement  Fe 

Cur r en t  1 0  #4 S l i t  2A 

Wavelength 3 U 0 . 6  D i a l  317 .5  

Fue l  - Acetylene Flow 14 .0  

Oxidant  - A i r  Flow 1 4 . 0  

Burner - PE S h o r t  Pa th  9a0 

Range 

0 - 5000 ganuna/nil 0 . 1  x % - 0 t o  10.0% 

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

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

S t anda rds  1.0 300 ganuna/nil ' 

Weigh 5.000 gms i r o n  w i r e s ,  i n t o  beaker. add H,O, HC1. FINO3, 

H C ~ O ~ ,  h e a t  t o  HC104 fumes. Add . H C ~ ' O ~  t o  100 m l s  + 100 nr ls  

, Hz01 warm, d i l u t e  t o  500 fills 
I 

P i p e t t e  

1. 5. 10, 20. 30, 50,  80 m l s  10.000 ganlma/ml d i l u t e  t p  100 

rnls w i t h  20% HClO4 t o  g i v e  

100. 500. 1000, 2000, 3000. 5000, 8000 gamma/nLl 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.C%, 16.0% Fe i n  geochem 
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Ni Geochemical- AA S e t t i n q  

Lamp P . E .  H/C. N i  or m u l t i  e lement  Cu, N i ,  Co, Mn, C r  

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

Wave l e n g t h  3415 D i a l  312.5 

Fu l e  - A c e t l y l e n e  Flow 14 .0  

Oxidant  - A i r  Flow 1 4 . 0  

Burner AB 51 i n  l i n e  

Range 

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

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

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

O - 500 gama/ml F a c t o r  l O O x  - 0 - 10,000 ppm 

N i  i n  w a t e r s  and very  low r a n g e s  

Wave l e n g t h  2320 D ia l  113  

Range 0  - 5 gamma/ml F a c t o r  l x  - 0 - 100 ppm 

S t a n d a r d s  l O , O O O  gamma/n~l 

1 .000 grn p u r e  N i  m e t a l  d i s s o l v e d  i n  H C l ,  HNO3, HClO4 t o  

p e r c h l o r i c  fumes, d i l u t e  to 100 m l  -H,O 

1000 gamna/ml and 100 ganurta/rd S u c c e s s i v e  l o x  d i l u t i o n s  i n  20% HC1; 

1, 2, 5, 88 1 0  n ~ l s  o f  100 ganma/ml 

2, 58 8, 1 0  m l s  1000 garrma/ml 

2, 5, 8, 10  m l s  l O , O O O  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, 1009 gimrna/xnl 

Combined S t a n d a r d s  - Cu, N i ,  Co,' Pb, Zn i s  u sed  a s  8 w o r k i n g  

s t a n d a r d  



. . 

xiv 

Cu Geochcniical AA S e t t i n q  

Lamp S i n g l e  Cu or 

5 m u l t i  e lement  

Cur ren t  10  f o r  m u l t i  e lement  #4 S l i t  7A 

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

Wavelength 3247 Dia l  280 

Burner Techt ron  AB 51 (For Cu i n  n a t u r a l  w a t e r s )  . .  . 
P.E.  s h o r t  Path (For geochern) 

Fue l  Acetylene Flow 1 4  

Oxidant A i r  Flow 1 4  

Range 

0 - 5 gamma/nll Fac to r  l x  t o  100 pprn ( f o r  l o w  Cu) 

0 - 20 gamnla/ml Fac to r  4x t o  400 pprn 

Burner 90 

0 - 200 gamrna/ml Fac to r  40x t o  4000 pprn 

Wavelength 2492 Dia l  147 

Burner i n  l i n e  

Range 

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

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

Hicjher r ange  t h a n  40,000 pprn r e q u i r e s  lox  d i l u t i o n  

S t anda rds  

10,000 gamma/ml 

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

Hc104 , fume d i l u t e  t o  100 m l s  



LOO0 gamma/ml lox dilution above in 20% HC104 

(- 2000 gamn~a/ml 20 mls lO.000 gaamma/ml - dilute to 100 mls in 

20% Hc104 

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

20% HC104 

200 gamma/ml lox dilution 2000 ganuna/n,l dilute to 100 nls in 

20% ~ ~ 1 0 ~  

Pipette 

1. 2. 3. 5.  8, 10 rnls 100 ganuna/ml - dilute to 100 rnls with 

20% HC104 to give 1. 2. 3. 5. 8. 10 ganma/ml 

Combined standards Cur Ni, Co, Pb, Zn 

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



c Pb Geochemical  AA S e t t i n 5  

,  an^ ASL H/C ~b 

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  298 

F u e l  - a c e t y l e n e  Flow 1 4  

O x i d a n t  - a i r  Flow 14 

Burner  AB 51  i n  l i n e  

Range 

0 - 20 ganma/ml. t o  r e a d  0 t o  80. F a c t o r  5x 0 t o  500 p p m  

0 - 200 gamma/nil t o  read 0 t o  80 .  F a c t o r  50x 0 t o  5030 ppm 

S t a n d a r d s  - 10,000 gamma/n~l 
I 

( 
1.000 p u r e  m e t a l ,  d i s s o l v e d  i n  HNO3, fumed t o  ~ ~ 1 0 4  makc up 

t o  1 0 0  n i l s  i n  20% HC104  

1000  ganima/ml and  1 0 0  garma/ml S u c c e s s i v e  l ox  d i l u t i o n s  i n  

20% ~ ~ 1 0 4  

P i p e t t e  

i, 2, 5, 5,  10 m l s  100  garLma/ml 

2, 5, S, 10,  20 m l s  1000 gamia/rnl d i l u t e  t o  1 0 0  nils i n  20% 

HC104 t h i s  g i v e s  

1, 2. 5, 0 ,  10,  20. 50, 30, 100, 200 gcwma/n.l 

Combined S t a n d a r d s  Cu, N i ,  Co, 'Pb, Zn, are u s e d  as wor:;ing 

s t a n d a r d s  
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W i n  Soil-s and S i l t s  + 

Reagents and apparatus 

Test  tubes - pyrex disposable 

Tes t  tubes - screw cap 

Bunsen Burner 

Flux - 5 p a r t s  Na2C03 

4 p a r t s  NaCl 

1 p a r t  KN03 pulverized t o  -80 mesh 

7% SnC12 i n  50% HC1 

20% KSCN i n  H20 

Extrac tant  - 1 p a r t  t r i -n-butyl  phosphate 

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

Standards 

1000 gamrrLa/ml W 

.18 gms Na2W04 2H20 dissolved i n  H,O, make up t o  100 rnls 

100 ganuna/ml, 10 garraa/ml by d i l u t i o n  

Standardiza t ion  . 

P i p e t t e  

and 1.5,  2 rnls of 100 gam,a/ml - d i l u t e  t o  10 m l s  

cont inue from s t e p  #4 

A r t i f i c i a l  co lo rs  - Nabob pure Lemon Extrac t ,  d i l u t e  with 1:l 

ethanol  and water t o  match. Tight ly  s e a l  these  for  pern~anent 

s tandards  

Procedure 

Weigh 1 . 0  gram sample, add 2 gni f lux,  mix 
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2 .  S i n t e r  i n  r o t a r y  for 2 t o  3 m i n u t e s  ( F l u x  d u l l  r e a d  f o r  one  

m i n u t e )  

3 .  c o o l ,  add 1 0  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 ,  c o o l ,  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  s e t t l e  

5. Take 2 m l  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  SnC12, 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 . O ~ )  
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  y e l l o w ;  compare c o l o r  

s t a n d a r d  1 Ox) 

9. Add 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 m i n u t e  

10. Compare c o l o r  



xix 

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

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

3. Add 5 m l s  o f  mixed KSCN and SnC12 . - 

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  f o r  1 minu te ,  an? allow 

p h a s e s  t o  s e p a r a t e  

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 o f  1 gariiia/riil snd 1, 1 . 5 ,  

2, rnls of 1 0  garruna/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 s  H 2 0 8  and 

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

T ! i i s  e q u i v a l e n t  t o  - 

A r t i f i c i a l  c o l o r  - 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  

me thano l  t o  ma tch .  S e a l  t i 5 h t l y  

300 gm SnC1, . 2H20 + 300 rnls H C l ,  u n t i l  SnC12 d i s s o l v e d  
-- 

d i l u t e  t o  2  l i t e r s  

Mixed SnC12 - KSCN 

3 patts  SnC12 t o  2 par ts  &CN 



Watcr Samples  Run f o r  AA 

1. Cu - 2 garnfia/ml r e a d s  8 0  scale t h e r e f o r e  1 u n i t  = 25 ppb 

2. Zn - 1 ganuna/nd r e a d s  f u l l  scale t h e r e f o r e  1 u n i t  = 1 0  ppb 

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

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



Sulphate  i n  Natural- Waters 

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

2. Add 5 m l  water sample and mix 

3. Read a t  3 4 3 w a g a i n s t  a demineral ized water blank 

' 4. Read again  a t  40119nd s u b t r a c t  from s u l p h a t e  r ead ing  

5. Ca lcu la te  ppm s u l p h a t e  from t h e  graph 

Reaqent 

Dissolve 54 grams red mercuric oxide ( J .T .  Balcer 2620- Can Lab) 

i n  185 m l  70% p e r c h l o r i c  a c i d  and 20 ml H20,  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  r Fe (ClO4) 3 . 6H20 I 

(GFS 39) and 47- grams aluminum p e r c h l o r a t e  f A1 (C104) 3 . 31-1~0 1 

(GFS 2 )  Add 400 m l  water t o  d i s so lve ,  l e t  s e t t l e  overnight ,  decant  

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



. 

xxi i 

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. 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 LABORATQRY 
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