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I N T R O D U C T I O N  

T h i s  r e p o r t  i s  made a n d  s u b m i t t e d  t o  s u b s t a n t i a t e  a p p l i c a t i o n  
f o r  c r e d i t  f o r  a s s e s s l r t e n t  w o r k  a c c o r n p l  i s h e d  o n  t h e  i r ~ a p l e l e a f  G r o u p  
o f  c l a i r n s  i n  t h e  v i c i n i t y  o f  'Jan A n d a ,  Texacia  I s l a n d ,  w i t h i n  t h e  
N a n a i m o  i u ~ i n i n g  D i s t r i c t .  T h e  i v l a p l e l e a f  G r o u p  i s  owned b y  l d e a l  b a s i c  
I n d u s t r i e s ,  I n c .  a n d  i n c l u d e s  t h e  E o l l o w i n y :  

Name o r  C l a i m  H e c o r d  Number T a s  Idumber D a t e  o f  H e c o r d i n q  

1.i;. 41 
1.C. 2 2  
1.C. # 3  
1 , ~  A4 
1.C. d l 1  
1.c. #13 
1.G. k'13 
I e C e  d l 4  
1.G. #15 
I.C. d l 6  

11ame o f  C l a i m  L o t  idurnber 

C o p p e r  q u e e n  
3* ( ;or  n e  1 
$6 1v1cLeod if3 

IvicLeod #4 
* lv~cLeod 45 

iv~cLeod iS6 
ivicleod i t7  
1~1cLeod #8 

* iv~cLe od i l l  
wlcLeod U %  F r a c t i o n  
L a p  ti1 F r a c t i o n  
L a p  d 2  F r a c t i o n  
L a p  43 F r a c t i o n  
L a p  #4 F r a c t i o n  
L a p  # S  
L a p  #6 
L a p  / / 8  F r a c t i o n  

1 F e b .  6 5  
1 F e b .  6 5  
1 F e b .  6 5  
1 F e b .  6 5  

1 8  Aug. 6 5  
18 Aug. 6 5  
18 A u ~ .  6 5  
18 k u g .  65 
1 8  Aug. 6 5  
18 Aug* 6 5  

* C l a i m s  o n  w h i c h  w o r k  w a s  p e r f o r m e d .  

The vvork w a s  p e r f o r r i l e d  u y  t h e  w r i t e r ,  w h o s e  p r o f e s s i o n a l  
y u a l i f i c a t i o n s  a r e  o u t l i n e d  i n  A p p e n d i x  A ,  S t a t e m e n t  o f  q u a l i f i c a t i o n s ,  
b e  t w e e n  J u l y  2 2 n d  a n d  A u g u s t  1 8 t h ,  1 9 7 4 ,  a n d  w a s  p a i d  f o r  by  I d e a l  
B a s i c  I n d u s t r i e s ,  I n c .  The c l a i m  a r e a  i s  e a s i l y  a c c e s s i b l e  b y  p a v e d  
o r  g r a v e l  r o a d s  f r o m  Van Anda w h i c h  i s  s i t u a t e d  w i t h i n  t h e  ~ v i a p l e l e a f  
G r o u p .  

The  a s s e s s m e n t  w o r k  c o n s i s t s  o f  a  b r u n t o n - p a c e - t r i a n g u l a t i o n  
s u r v e y  a n d  a  m a g n e t i c  a n d  y e o c i i e ~ ~ ~ i c a l  r e c o n n a i s s a n c e - o r i e n t a t i o n  
i n v e s t i g a t i o n  i n  t w o  l i m i t e d  a r e a s  t o  d e t e r m i n e  a n d  e v a l u a t e  c e r t a i n  
p a r a m e t e r s  t o  b e  u s e d  l o r  y u i d e n c e  i n  t h e  p l a n n i n g  a n d  e x e c u t i o n  o f  

C o n t i n u e d , .  . , 
?. 
1. 



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

a  s u b s e q u e n t  m o r e - c o m p r e h e n s i v e  s u r v e y  o f  a  l a r g e r  a r e a .  The two  
a r e a s  c o n s i s t  o f 8  ( a 0  'l'he L i t t l e  b i l l y - C o p p e r  q u e e n  A r e a ,  a n d  

L,,- ( b )  The C o r n e l l  A r e a .  L o g i s t i c a l  s u p p o r t  was  o b t a i n e d  f r o m  F.ivi. S t i l e s .  

DESCRIPTION OF TdE ii'OhK DONE 

b a s e  iviaps: S i n c e  a n  a d e q u a t e  b a s e  map a t  a  s u i t a b l e  s c a l e  was  
n o t  a v a i l a b l e ,  a  u r u n t o n - p a c e  t r i a n g u l a t i o n  s u r v e y ,  augrr iented by  

s t e r e o p h o t o  i n t e r p r e l a t i o n ,  was  made Tor  c o n t r o l .  S u r v e y  p o s t s  a n d  
o t h e r  m a r k e r s  e n c o u n t e r e d  o r  f o u n d  n e a r b y  w e r e  t i e d  i n t o ,  w h e r e  
cornrnensura te  w i t h  t h e  s c o p e  o f  t h e  i n v e s L i g a t i o n .  

lvlacanetic S u r v e y r  The m a g n e t o l n e t e r  u s e d  i n  t h e  m a g n e t i c  s u r v e y  
was  a  t o t a l  i n t e n s i t y  i n s t r u m e n t  o f  t h e  f l u x g a t e  t y p e ,  S a b r e  

iviark 11. The i n s t r u m e n t ,  o b t a i n e d  on  a  r e n t a l  b a s i s  f r o r i ~  Adams ~ v i a r i n e  
& E l e c t r o n i c s ,  L t d .  o f  V a n c o u v e r ,  was  r e p o r t e d  t o  be  a  1 0  gamma 
i n s t r u m e n t  b u t  b e c a u s e  o f  a  d r i f t i n g  n u l l  m e t e r  was  f o u n d  t o  be  a b o u t  
a  50 yarnina i n s t r u m e n t  i n  o r d i n a r y  u s e .  Howeve r ,  by v e r y  c a r e f u l  
l e v e l i n g  and  t e d i o u s  r e p e a t  r e a d i n g s ,  t h e  s e n s i t i v i t y  was  i n c r e a s e d  t o  
t h e  o r d e r  o f  20-30 gammas. H e a d i n g s  w e r e  s e c u r e d  a t  L a s e  s t a t i o n s ,  
s e t  w i t n i n  t h e  s u r v e y  a r e a s ,  a n d  by  p e r i o d i c  r e o c c u p a t i o n  of f i e l d  
s t a t i o n s  i n  o r d e r  t o  make a  d i u r n a l  c o r r e c - L i o n .  l'he s e n s i t i v i t y  o f  
t h e  i n s t n u r n e n t  was  f i n a l l y  determined t o  be s u c h  a s  t o  r e n d e r  t h e  
d i u r n a l  c o r r e c t i o n  a n  e f  L o r t  i n  u d w a r r a n t e d  p r e c i s i o n .  Tile a r e a s  
s u r v e y e d  a r e  n o t  l a r g e  e n o u a h  t o  r e q u i r e  a  r e g i o n a l  o r  l a t i t u d e  
c o r r e c t i o n .  ' i h e r e f o r e ,  t h e  r e a d i n g s  r e c o r d e d  o n  t i l e  maps a r e  
e s s e n t i a l l y  r a w  f i e l d  d a t a .  A l l  s e r i o u s l y  s u s p e c t  o r  s p u r i o u s  
r e a d i n g s  i lavc b e e n  d e l e t e d  a n d  y u e s t i o n a b l e  r e a d i n g s  a r e  s o  i n d i c a t e d  

L a n d  h a v e  n o t  b e e n  u s e d  i n  c o n t o u r i n y  t h e  d a t a .  A 1 1  v a l u e s  r e c o r d e d  
a r e  a b s o l u t e ,  w i t h i n  t h e  c a p a b i l i t y  o f  t i l e  i n s t r u m e n t  b u t  h a v e  n o t  
b e e n  t i e d  i n t o  o r  c o r r e l a t e d  w i t 1 1  G o v e r n m e n t  o r  o t h e r  e s t a b l i s h e d  
m a g n e t i c  s t a t i o n s .  V a l u e s  a r e  i n  t h e  r a n 9 e  o f  5 3 7 6 0  t o  5 7 1 4 0  gammas 
b u t  o n l y  t h e  l a s t  4  s i g n i f i c a n t  f i g u r e s  a r e  r e c o r d e d  o n  t h e  maps.  

G e o c h e ~ n i c a l  S u r v e y r  The y e o c h e c h e n i c a l  s u r v e y  p e r f o r m e d  was  
e s s e n t i a l l y  a n  o r i e n t a t i o n  e f f o r t  f o r  t h e  p u r p o s e  o f  d e t e r m i n i n g  

w h a t  e l e m e n t s  s h o u l d  be  s o u g h t  a n d  w h a t  m a t e r i a l s  s h o u l d  be  s a m p l e d .  
O r i g i n a l  p l a n s  t o  d o  s a m p l e  s i t ,  i . e .  c o l d  e x t r a c t i o n  d e t e r m i n a t i o n s  
o n  h e a v y  m e t a l s  ( ~ i v i ) ,  Cu, a n d  lvio and  t o  d o  l a b o r a t o r y  h o t  a c i d  
e x t r a c t i o n s  o n  s t r e a m  s e d i m e n t s ,  s o i l s  a n d  a s h e d  v e g e t a t i o n  f o r  Cu,  
Zn, ~vio and  p o s s i b l y  As, had  t o  be  ~ n o d i i i e d  b e c a u s e  o f  n o n - d e l i v e r y  o r  
1 a t e - d e l i v e r y  o f  r e a g e n t s  f r o m  V a n c o u v e r .  T h e r e f o r e ,  i t  was  o n l y  
p o s s i b l e  t o  d o  c o l d  e x t r a c t i o n  Hjvi a n d  c o l d  e x t r a c t i o n  C u ,  h e r e a f t e r  
r e f e r r e d  t o  a s  cxH~vi a n d  cxCu. A l s o  d u e  Lo d e l a y s  i n  r e c e i v i n g  
r e a g e n t s ,  i t  was  n o t  p o s s i b l e  t o  s e t  up s t a n d a r d  s e r i e s  i n  o r d e r  t o  
c o n v e r t  f r o m  n u m e r i c a l  f i e l d  v a l u e s  d e t e r m i n e d  ( i . e .  m i l l i l i t e r s )  t o  
p a r t s  p e r  r j i l l i o n .  T h u s  a l l  n u m e r i c a l  v a l u e s  r e c o r d e d  on  t h e  
g e o c h e m i c a l  maps  a r e  i n  m i l l i l i t e r s  ( m l )  o f  d i t h i z o n e  r e q u i r e d  f o r  
t i t r a t i n g  t o  a  b l u e - g r e e n  e n d  p o i n t .  S i n c e  i t  i s  t h e  r e l a t i v e  v a l u e s  
d e t e r m i n e d  t h a t  a r e  o f  s i g n i f i c a n c e ,  t h e  n u m e r i c a l  m i l l i l i t e r  v a l u e s  
a r e  a s  m e a n i n g f u l  a s  r e s u l t s  r e p o r t e d  i n  p a r t  p e r  m i l l i o n .  

.. I h e  m e t h o d s  u s e d  f o r  s a m p l e  s i t e  d e t e r m i n a t i o n s  o f  cxHM a n d  cxCu 
L a r e  s t a n d a r d  g e o c h e m i c a l  a n a l y t i c a l  p r o c e d u r e s  w i t h  m i n o r  

C o n t i n u e d . . , .  
1. 

ri 



D e s c r i p t i o n  o f  Work Done -- C o n t i n u e d  

m o d i f i c a t i o n s  a n d  a r e  c o n t a i n e d  i n  t i l e  c u r r e n t  l i t e r a t u r e  ( s e e :  
b m i t h ,  A*;'. , " C o l d  E x t r a c t i o n  n e a v y  h l e t a l  s i n  $ o i l  and  HJ  1 uvi l rml ' ,~  

'*v GSC: P. 63-49 ;  Holman,  h .  tl.C., " A  ivlethod f o r  U e t e r a i n i q g  R e a d i l y  -- 
S o l u b l e  C o p p e r  i n  S o i l  P 4 1 l u v i u m t ' ,  t i S C  P. G3-7; Hawkes,  H.E,, 
" E i t h i z o n e  F i e l d  T e s t s " ,  E c o q o m i c  G e o l o g y  VoL. 58 ,  p. 5 7 9 - 5 8 6 , ) .  
However  i n  c o m p l i a n c e  w i t h  p a r a g r a p h  11, k. 5 1  ( e )  d e t a i l s  o f  t h e  
p r o c e d u r e s  a r e  c o n t a i r ~ e u  i n  A p p e n d i x  r3 R C.  

S i n c e  t h n  p r i m e  p u r p o s e  o f  t h e  g e o c h e m i c a l  s u r v e y  was  t o  o r i e n t  
a  much l a r g e r  f i e l d  p r o g r a m ,  a  g r e a t  many d i f f e r e n t  s o i l  and  
s e d i m e n t  p r o d u c t s ,  v a r i o u s  s i z e  f r a c t i o n s ,  and  a m o u n t  ( v o l u m e s )  o f  
s a m p l e s  w e r e  i n v e s t i g a t e d .  I n  o r d e r  t o  a v o i d  c l u t t e r  a n d  t o  u n i f y  
t h e  mar, u n i t s ,  t h e  f o l l o w i n g  s c h e m e  was  u s e d  f o r  niap p r e s e n t a t i o n  t o  
r e p r e s e n t  t h e  m a t e r i a l  s a m n l e d  a n d  t h e  a n a l y t i c a l  r e s u l t s ,  f o r  
e x a m p l e  : 

0.1 / B / 8 j u t 4/54 
1 : 0 t 8 : 
: I t 8 r C u :  lr11 O . U C j l $  'dz  r e q ' d  f o r  e n d  p o i n t .  
1 1 t . 1 

I a t : HIVI:  I1 I t  I I  I I  II I1 11 

a 0 r 1 

t a r a i z e  f r a c t i . o n r  
a 8 8 U = u n s c s e e n e d  
a r : G = C o a r s e  s c r e e n  ( -16  m e s h )  
t : t F = F i n e  s c r e e n  ( - 8 0  m e s h )  
: t t 

L 
8 r D e p t h  o f  s a m ~ l e ,  i n c h e s  b e l o w  s u r f a c e  
t 1 

t S o i l  h o r i z o n  o r  m e d i a  s a m p l e d  
1 H = Top o f  B h o r i z o n  
8 H = Humus; u s u a l l y  c o n t a i n i n g  s i l t ,  c l a y  o r  s o i l  p a r t i c l e s .  
S. F = P e a t y  m a t e r i a l ;  i n  w e t  d r a i n a g e s ,  swamp, e t c .  
t 
w e i g n t  ( v o l u m e )  o f  s a m p l e  u s e d  (0 .1  o r  0.2 g. s c o o p ) .  

A t  e a c h  s a m u l e  s i t e ,  e s p e c i a l l y  i n  t i l e  e a r l y  p a r t  o f  t h e  f i e l d  
w o r k ,  a  g r e a t  many d i f f e r e n t  s o i l  p r o d u c t s  w e r e  r u n .  Howeve r ,  i n  
o r d e r  t o  a v o i d  a  c o n s i d e r a b l e  a m o u n t  o f  c l u t t e r  on  t h e  g e o c h e m i c a l  
maps  o n l y  t h e  m o s t  commonly e n c o u n t e r e d  s a m p l e d  m a t e r i a l  i s  r e c o r d e d ,  
i .e.  ~ . ~ / I D / G / u ~ H ~ ~ / c u .  A f ew  r e p r e s e n t a t i v e  s a i n p l e  s i t e s ,  w h e r e  map 
s p a c e  p e r m i t s  r e c o r d i n g  t h e  d e t a i l s ,  show t y ~ i c a l  v a r i a t i o n s  f o r  t h e  
d i f f e r e n t  p r o d u c t s  s a m p l e d .  i-lowever, t h e  e n t i r e  d a t a  a r e  u s e d  i n  
t h e  i n t e r p r e t a t i o n  and  e v a l u a t i o n  o f  t h e  work  a s  d i s c u s s e d  i n  a 
f o l l o w i n g  s e c t i o n .  



INTERPkETATIOIG & EVALUATION OF THE RESULTS OF THE ;IOWK 

L, The p r i m e  p u r p o s e  o f  t h e  r n a y n e t i c  s u r v e y  was  t o  a s s e s s  t h e  v a l u e  
o f  t h e  me thod  i n  d e l i n e a t i n g  known o r  s u r m i s e d  g e o l o g i c  f e a t u r e s  a n d ,  
m o r e  i m p o r t a n t l y ,  t o  a b i a i n  a n  e s t i m a t i o n  oi' t h e  t y p e  o f  m a y n e t i c  
c o n f i g u r a t i o n  and  y r a c i i e n t s  t h a t  m i g h t  be  o b t a i n e c i  i n  a  I ' u t u r e  l o w  
l e v e l  h e l i c o p t e r - a i r b o r n e  m a g n e t i c  s u r v e y  o f  a  c o n s i d e r a b l y  1 a r g e r  
a r e a .  The d a t a  c l e a r l y  r e v e a l s  t h a t  s u f f i c i e n t  m a g n e t i c  d e t a i l s  
w o u l d  be  a t t a i n a b l e  i n  s u c h  a  s u r v e y  i n  s p i t e  o f  t h e  f a c t  t h a t  L o t h  
o f  t h e  a r e a s  a r e  shown a s  r a t i l e r  f e a t u r e l e s s  a r e a s  on  t h e  
F e b r u a r y  8 t h ,  1 9 5 7  Open F i l e  A e r o r n a g n e t i c  Ivlap. 

The d a t a ,  t h o u g h  s p a r s e  i n  c o v e r a g e ,  s u g g e s t s  t i i a t  i t  may be  
p o s s i b l e  w i t h  more  d e t a i l e d  work  t o  d i f f e r e n t i a t e  two  d i k e  s y s t e m s  a 
(1 )  a  d e n s e ,  v e r y  f i n e - g r a i n e d  t r a p  o r  y r e e n s t o n e ,  p o s s i b l y  
a n d e s i t i c  i n  c o r r l p o s i t i o n  and  a s s u m e d  Lo be  e a r l y ;  a n d  ( 2 )  a  l a t e r  
d i k e  s y s t e m  o f  d i o r i t e ,  d i o r i - t e  p o r p h y r y  o r  i l o r n b l e n d  d i o r i t e  
p o r p h y r y .  A d d i t i o n a l l y ,  t i l e  two  a r e a s  a r e  r e v e a l e d  t o  be  o f  
i n t e r e s t  a n d  w i l l  w a r r a n t  a d d i t i o n a l  f i l l - i n  d a t a .  T h e s e  a r e  
m a g n e t i c  l o w  a r e a s ,  o n e  i n  t i l e  e a s t  c e n t r a l  a n d  t h e  o t h e r  a t  t h e  
w e s t  m a r g i n  o f  t h e  L i t t l e  b i l l y - C o p p e r  q u e e n  A r e a .  

The t w o  a r e a s  w e r e  p a r t i c u l a r l y  p o o r  a r e a s  f o r  p e r f o r u ~ i n g  a n  
o r i e n t a t i o n  t y p e  o f  i n v c s t i y a t i o n  s i n c e  jo t11  a r e  c l u t t e r e d  w i t h  
c o n t a ~ n i n a t i n y  t r a s h  a n d  m i n i n g  s c r a p - j u n k ,  a n d  b o t h  t r a n s p o r t e d  o r e  
down t i l e  o n l y  d r a i n a g e s  a v a i l a b l e  f o r  t e s t i n g  m e t a l  d i s p e r s i o n  i n  
s t r e a r n  s e d i m e n t s .  i i oweve r ,  t i l e  work o n  the C o r n e l l  u r a i n a g e  
s u g g e s t s  t h a t  t h e  p r e - m i n e  d i s c o v e r y  d i s p e r s i o n  c h a r a c t e r i z e d  b y  
h i g h  c o p p e r  t o  z i n c  r a t i o  c o u l d  b e  c i i f i e r e n t i a t c - d  f r o m  p o s t - m i n e  
o p e n i n g  c o n t a m i n a t i o n ,  wilicil a p p e a r s  t o  be 1liyi.k z i n c .  ' I ' h e r e f o r e ,  
r e c o n n a i s s a n c e  a n d  d e t a i l e d  work  i n v o l v i n g  s t r e a m  s e d i m e n t  s a m p l i n g  
i n  a  l a r g e r  a r e a  may be  u s e d  w i t h  r e a s o n a b l e  a s s u r a n c e  o f  s u c c e s s .  
The  u s e  o f  c o l u  e x t r a c t i o n  s a m p l e  s i t e  d e t e r m i n a t i o n s  on r e s i d u a l ,  
s o i l s  i s  n o t  q u i t e  a s  c l e a r l y  p r o v e d .  I-iowever, t h e  number  o f  s o i l  
geochemical a n o m a l i e s  r e v e a l e d  b y  t i l e  o r i e n t a t i o n  s u r v e y  s h o u l d ,  
o n  f i l l - i n  d e t a i l i n g ,  f u r n i s h  e n o u g h  d a t a  t o  c o n f i r m  t h e  p o s s i b i l i t y ,  
s h o ~ ~ l d  i t  become n e c e s s a r y  n o t  t o  r e l y  o n  h o t  e x t r a c t i o n s  o f  
C u ,  Zn and  140. 



COST STATEMENT 
--" 

a )  The  a s s e s s l n e n t  v iork  c o v e r e d  b y  t h i s  
r e p o r t  s p a n s  a  2 8 - d a y  p e r i o d  f r o m  
J u l y  2 2 n d ,  1 9 7 4  t o  A u g u s t  1 8 t h ,  1 9 7 4 ,  
i n c l u s i v e .  A l l  t i l e  w o r k  w a s  c a r r i z d  
o u t  b y  Thomas  P. ~ n d e r s o n .  

b )  F e e s  -- 28 d a y s  & $ 1 5 0 / d a y  

c )  A c c o m m o d a t i o n  -- 28 d a y s  w $ 2 0 / d a y  

d )  T r a n s p o r t a t i o n  -- D a t s u n  1 2 0 0  P i c k u p  
4  w e e k s  w $40/week  

e )  A e r i  a l  s u p p o r t  -- n i l  

f )  r v l a y n e t o m e t e r  -- 1 w e e k  

g )  A n a l y s e s  -- l a b o u r  i n  (b) 
che111ica l  s 8 s u p p l i e s  

in) C o s t  o f  r e p o r t  -- p r e p a r a t i o n  t i r n e  
o f  4  d a y s  i n c l u d e d  i n  ( l o ) .  'Cypirig 
a n d  p r i n t i n g  o f  m a n u s c r i p t  a n d  
d r a w i n g s .  

TOTAL 





A P P E N D I X  A -- S t a t e m e n t  o f  Q u a l i f i c a t i o n s  
DATA SHZET 

Thomas F a t r i c k  Anderson 
Mining Exp lo ra t ion  Engineer  
1070 Zang Road, Golden, Colorado 
Phone 233-0924 

: ~ r : : o n , ~ l  Data: -- 
doru I1,?rch 17 ,  1915, H i l l ,  kew Plexico. 
: ? c l , ~ h i  - 5 f e e t ,  11 inches .  Weight - 170 pounds. i r e a l t h  - e x c e l l e n t .  
?',..i.i c ,z l  s t a t u s  - mnrr led ,  t h r e e  c h i l d r e n .  

I ' ? '  JI'C.:.:. ~ o n n l  l l c t i v i  t i e s :  -- - --" - 
t.r!L(~r-Anier~cal? I n a t i t u t e  o f  Mininc arid I f i e t a l l u r g i c a l  Engineers ,  1978;  

::oc.~c t y  of Exp lo ra t ion  Geophys i c i s t s ,  194U; R e g i s t e r e d  E r o f e s s i o n a l  Engineer ,  
1 j , 1 ;  G e o l o ~ ~ i c a l  Soc ie ty  of America, 1952; Soc ie ty  of Econornic G e o l o g i s t s ,  
lC?L,?; Geochemical Soc ie ty ,  1954;  Colorado S c i e n t i f i c  S o c i e t y ,  1956. 

,-'JC7.tlon: --- -- - - 
Col?rndo School of ~ ~ i i n e s ,  deg ree  of Engineer  of Mines, 4 yea r s .  
i o:;t g r a d u z t e  work: 2 y e a r s ,  deg ree  of h a s t e r  of  Sc i ence  i n  Geo log ica l  

r,n{;ineering ( m i n i n g ) ;  p l u s  complet ion of academic work f o r  1)Sc (mining  
ceology with u i n o r  s i u  geophys ics  and geochemis t ry) ,  

,-.*-,]or' Peri i r ier l t  Courses  of Studx: ( *  i n d i c a t e s  g r a d u a t e  work i n  s u b j e c t )  
C w, 1 o,;y: g e n e r a l ,  c r y s t a l l o g r a p h y * ,  mlr~eralogy*,  p e t r o l o g y ,  o p t i c a l  

~rllr~eralop;y*, p e t r o & ~ a p h y * ,  mine ra logaphy* ,  s t r u c t u r a l  pe t ro logy*,  
h i s  t o r i  c a l  geology,  sed imenta t ion ,  pa l eon to logy ,  s t r u c t u r a l  geology*, 
f i e l d  geology*, o r e  depos i t s* ,  economic g e o l o w ,  photogeology*, s t r a t l -  
craphy* , r e s e a r c h  on f r a c t u r e  pa t t e rns* .  

i t  opl-iysics arid Geocheml s t r y :  geophys ica l  methods-general,  e l e c t r i c a l  methods 
of' p r o s p e c t i n g ,  magne t l c  methods of prospec t ing* ,  r e s e s r c h  on r a d i o a c t i v e  
i ~ e t i l o d s  oi' prospec t ing++,  geochemical prospectin:; t e c h n i q u e s  ( r e v i e w ,  

~d eval u a t l o n  and a p p l i c s t i o n  of methods"), x-ray d i f f r a c  t ion-c lays* ,  spec t ro -  
f - r i p h i c  n l la lys i s -qui - i l l t a t ive  and q u a n t i t a t i v e * ,  and c o l o r i m e t r i c  a n a l y s i s -  
victnl t r ~ c c  elements*. 

I n i n g  Engineering:  minera l  l a n d  surveying ,  mine su rvey ing  and mapping, 
p r i n c i p l e s  of mining,  mining p r a c t i c e ,  mining methods, mine p l a n t  desig-n, 
minc dcvel opment and p roduc t ion  p lanning ,  o r e  d r e s s i n g ,  hydrometal lurpyf . ,  
::lining I nwx , mine v:iluation, mine economics, i n d u s t r i a l -  and f i n a n c i a l  
orf:arii zs t io l i ,  i n v c  s tmeat  a i la lysis*.  

',r 7 - o~:iLl(>nL _. iiecord: 
! ; - lor  t o  1935 Yiucker, machine m?n (some diarllond drilling), t imber ing ,  

s h a f t  work. 

1 03b,-36 Sampler,  a s s i s t a n t  a s s a y e r ,  and surveyor.  
Nor th  London Gold Plining Company, Alma, Colorado 

(,old, s i l v e r ,  l e a d ,  zrnc o p e r a t i o n ,  100 t o n  f l o t a t i o n  m i l l .  

1 (~~.>-; '3 Mining E n ~ ~ l n e e r  and S 'upcrintendent  . 
Odecia Gold lvliriing Company, C r i p p l e  Creek,  Colorado 

!!ark involved  geol o g i c a l ,  eng ince r ing  and supe rv i so ry  work f o r  mining 
colcpany cncyaged in e x p l o r a t i o n  ancl development of s e v e r a l  mining p r o p o r t l e ~ .  

1 ij-5!1-41 Lessee  and u p e r a t o r .  l ~ l i n i n ~ ;  p rope r ty  i n  C r i p p l e  Creek, 
Ex11 1 o r a t i  on, development and o p e r a t i o n  of mining l e a s e s  f o r  my own accour, t ; 
~ l u s  consu.1 t i n e  work f o r  above company. 

194 1-46 USAAF, rluroc ic'light 's 'est l iase,  lb,uroc, ~ a l ~ i f o r n i a  
Capt. ,  Eng inee r ing  O f f i c e r  - Resesrch  and Development. 

bP 1 20-7-49 Graduate  S tuden t  and p a r t  t ime i n s t r u c t o r .  
Colorado School of h i n e s ,  Go1 den, Colorado. 



1543-52 A s s i s t a n t  Chief G e o l o g i s t ,  Denver E x p l o r a t i o n  Branch, . 
Div i s ion  of Raw M a t e r i a l s ,  AEC., Denver, Colorado. 

Coordina t ion ,  s u p e r v i s i o n  and/or performance of r econna i s sance  and d e t a i l e d  

\L, 
i c v e s t i ~ a t i o n s  i n  C a l i f o r n i a ,  Nevada, Ar izona ,  New Mexico, Utah,  Colorado, 
'dyoming, ~ o r t h  and South Dakota, e x c l u s i v e  of t h e  Colorado PI-ateaw w e a .  liha 
work r equ i r ed  a broad geo log ic  and e n g i n e e r i n g  background and a f a m i l i a r i t y  
1.5 t h  methods of e x p l o r a t i o n ,  development,  mining and produc t i o ~ i ,  p r o c e s s i n g  
>rid problems of a c c e s s  i n  o r d e r  t o  recommend e i t h e r  t o  t h e  Commission o r  t o  
n r i v z t e  companies t h e  i n i t i a t i o n ,  con t inuance  o r  t e r m i n a t i o n  of e x p l o r a t i o n  
and developinent work. Designed and supe rv i sed  p h y s i c a l  e x p l o r a t i o n  p r o j e c t s  
i n v o l v i n g  t r e n c h i n g ,  t e s t  p i t t i n g ,  mine workings, l ongho le ,  churn  and diamond 
( 7 r i l l i n g .  A c o n c i d e r a b l e  amount of r a d i o m e t r i c  work was done i n c l u d i n g  some 
~ l r b o r n e  work and a  l i m i t e d  amount of geophysical i n v e s t i g a t i o n ,  

I C, " ' ,I C - ConsuLting l ' , ining E x p l o r a t i o n  Engineer  and G e o l o g i s t ,  p l u s  independent  
work f o r  my own account .  A s u b s t a n t i a l  p o r t i o n  of  t h i s  work concerned mining 
exy , lora t ion  t~;eology ( i n c l u d i n g  h e l i c o p t e r  r econna i s sance  mapping), geophys ics  
( c o n s i d e r a b l e  aeromagnet ic  work), and geochemical p r o s p e c t i n g  on v a r i o u s  
n r o j e c t s  i n  Southwestern U.  S. wi th  a major  emphasis on porphyry copper  d e p o s i t s .  

A few p r o j e c t s  o u t s i d e  of t h e  above f i e l d ,  and i n c l u d i n g  a  number of 
v a l u a t i o n  s t u d i e s ,  a r e  as fo l lows:  Wisconsin .tnd Michigan Lake Supe r io r  r e g i o n  
( c o p p e r ,  i r o n ,  cement raw m a t e r i a l s ) ;  E a s t  Tennessee (copper - lead-z inc ,  
t i  tsnium) ; New York ( zirlc, t a l c )  ; F l o r i d a  and Sou theas t  A t l a n t i c  c o a s t  (heavy 
mine ra l  beach sands ,  t i  taniurn) ; Wyoming ( b e n t o n i t e ,  f i r e  c l a y ,  v e r m i c u l i t e ,  
copper-molybdenum); South Dakota ( g o l d ,  i r o n ,  feldspar-mica-berylium-lithium 
m i n e r a l s ,  r a r e  ear ths- thor ium)  ; North Dakota ( u r a n i f e r o u s  l i g n i t e s )  ; New Plexico 
( i r o n ,  uranium, f l u o r i t e ,  manganese, go ld ,  l ead -z inc - s i l ve r ,  gypsum); Colorado 
(go ld - lode  and p l a c e r ,  copper- lead-zinc,  manganese-tungsten, molybdenum, 
p e r l i t e )  ; C a l i f o r n i a  \ copper ,  c o b a l t - n i c k e l ,  boron, mercury, a s b e s t o s ,  h i g h  

"(L- ' $;rac?e l imes tone ,  g l a s s  sand) ;  Mexico ( t u n g s t e n ,  coppe r - l ead - s i lve r ,  bismuth,  
nc rcu ry ,  antimony, gypsum, cement raw m a t e r i a l s )  ; B r i t i s h  Columbia (copper-  z lnc -  

Eas t e rn  Townships, Quebec and p o r t i o n  of Vermont and Maine ( a r e g i o n a l  
2eromagnet ic  and photogeologic  s tudy  main ly  concern ing  c h r y s o t i l e  a s b e s t o s )  ; 
C'ntar io  and Quebec ( i r o n , -  copper-zinc,  t i t a n i u m ,  columbium), 

Reconnaissance and d e t a i l  work on a number of me ta l  and m i n e r a l  commodities,  
but w i th  some emphasis on p l a c e r  d e p o s i t s ,  i n  t h e  f o l l o w i w  Alaskan  r e g i o n s  
7nd d i s t r i c t s :  Upper Yukon R ive r  Kegion ( ~ o n n i f i e l d ,  Ho t sp r ings ,  Rampart and 
Loyukuk River  d i s t r i c t s )  ; Kuskokwim ' ~ i v e r  Region (McGrath, ~ o n e o n a )  ; Copper 
Kiver  Region ( N i z i n a ,  Ch i s toch ina ,  P r i n c e  William sound) ;  N .  W. Alaska Regioi: 
( & . o a t a k ,  Kugururok, Kobuk d i s t r i c t s ) ;  Seward P e n i n s u l a  ( Kougarok, S e r p e n t i n e )  ; 
S. %. Alaska Region (Admira l ty ,  Juneau,  P r i n c e  of Wales). 

Numerous o f f i c e  i n v e s t i g a t i o n s  i n c l u d i n g  r ev iews  and a n a l y s i s  of r e p o r t s  
o r  p r o p o s a l s  conce rn ing  e x p l o r a t i o n  and development p r o j e c t s  f o r  i n t e r p r e t a t l a x ,  
feasibility a p p r a i s a l  and economic e v a l u a t i o n .  Labora to ry  i n v e s t i g a t i o n s  
h?ve inc luded  p e t r o g r a p h i c  and mine ra log ic  s t u d i e s ;  d e t e r m i n a t i o n  of p h y s i c a l  
p r o ! ~ e r t i e s  of m i n e r a l s ,  mainly non-me ta l l i c s ;  geochemical p r o s p e c t i n g  a n a l y t l c ~ l  
mr~thod s. 



P r o c e d u r e  f o r  b e t e r m i n a ~ i o n  o f  CXHIVI ;  She p r o c e d u r e  r 'o r  t h e  
d e t e r m i n a t i o n  o f  c o l d  e x t r a c t a b l e  h e a v y  m e t a l s  ( c x r i a )  i s*  a  
n i o d i f i c a t i o n  o f  s l a n d a r u  m e t h o u s  d e s c r i b e d  by  Srni t l l  and  by 

Hawkes i n  tne r e f e r e n c e s  c i t e d  i n  t h e  i c ; - x h o E  t11e r k p o r t .  The 
e x t r a c t a n t  usecl i v m a u e  aL 5 t i l r ~ e s  t h e  s t r e n y t i l  of  t h e  e x t r a c t a n t  
usec,  i n  t t ie  f i e l d  by  u i s s o i v i n g  200  g.  ol '  a n a l y t i c a l  r e a g e n t  
q r a d e  (Htcb) arnnioniu~n c i t r a t e  i n  o n e  L i L e r  o f  m e t a l - f r e e  w a t e r o  
C o n c e n t r a t e u  ~ h t i  a m r ~ ~ o n i u i ~ ~  I ~ y d r o x i u e  i s  aclueu and  t h e  a c i d i t y  
a u j u s t e d  Lo, o r  s l i c j i i t l y  o v e r ,  8.5 u s i n g  t i ~ y n o l  b l u e  a s  a n  
i n d i c a t o r .  " i n ~ e  e v e n  I n e  b e s t  A K G  r e a y e r i t s  o f t e n  c o r i i a i n  
i n t e r i r r i n y  a m o u n t s  ol'  m e t a l s ,  p a r t i c u l a r l y  L n ,  t r i c s e  a r c  r emoved  
by s u c c e s s i v e  ~ v a s h i n y  w i t h  0.1% c l i t h i z o n e  i n  nHu c a r b o n  t e t s a -  
c h i o r i d e  a n d  a  i i n a l  wasil w i t h  c l e a r  ~ t i G  c i ~ l o r o f o r r ~ ~ .  A f i n a l  
c r leck  i s  inade l o r  pa of 8.5 a n d  a d j u s t e d  a s  r e q u i r e d .  F o r  f i e l d  
u s e ,  t i l e  aX s t r e n y t ! ~  a~nniorliur~i c i t r a ~ e  i s  d i l u t e d  1 2 4  w i t h  
m e t a l - f r e e  w a t e r  and  HtiG h y d r o x y a l a r n i n e  h y d r o c h l o r i d e  a d d e d  i n  
t i l e  a m o u n t  o f  8 g .  p e r  l i t e r  of  f i e l d  s t r e n g t h  amnionium c i t r a t e .  

H s t o c k  o r  rl iyil  s t r e n g t h  s o l u t i o n  o f  0 .010% d i t h i z o n e  i n  
t o l u e n e  ( 9 ~ j ' t o l . j  i s  rnacie uy  d i s s o l v i n g  0 . 0 1 0  g .  o f  d i t t l i z o n e  
i n  1 0 0  r n l  o f  AKG t o l u e n e  ( z y l e n e ,  b e n z e n e ,  ch lo ro fo ra i ,  o r  c a r b o n  
t e t r a c i l l o r i c i e  may be  s u b s t i t u t e d ) .  ~t t n i s  s t r e n g t h ,  t h e  
J J ~ i t o l .  i s  s t a b l e  f o r  s e v e r a l  weeks  when s t o r e d  i n  a g l a s s -  
s t o p p e r e d  p y r e x  b o t ~ l e  t h a t  h a s  b e e n  w r a p p e d  i n  alurninurrl f o i l  
t o  s h i e l d  f r o m  l i q h t  a n d  when w r a p p e d  w i t h  c l o t i i  o r  p a p e r  t o w e l  
a n d  s t o r e d  i n  a  q u i c k - f i x  e v a p o r a t i v e  c o o l e r ,  i . e .  p l a s t i c  o r  
g l a s s  v e s s e l  w i t h  s i d e s  d r a p e d  w i t h  c l o t h  t o  e f f e c t  a n  e v a p o r a t i n g  
s u r f a c e  a n d  w a t e r  a d d e d  p e r i o d i c a l l y ,  

F o r  f i e l d  u s e ,  tile 0 .010% 1 ) 2 / t o l .  i s  d i l u t c d  1 8 9  and  c a r r i e d  
i n  a  250 ~ n l .  p o l y e t h y l e n e  b o t t l e  e y u i p p e d  w i t h  t u b u l a r  d e l i v e r y  
s p o u t .  The f i e l d  s t r e n g t h  0 .001$  ~ ~ / t o l .  i s  n o t  n e a r l y  a s  
s t a b l e  a s  t h e  s t o c k  s t r e n g t h  b u t  i f  w r a p p e d  i n  f o i l ,  t h e n  
w r a p p e d  i n  c l o t n  o r  p a p e r  t o w e l  and  k e p t  w e t  i n  a  ~ l a s t i c  b a g ,  
i t  i s  s t a b l e  lnuch Leyohd a  w o r k i n g  d a y ,  I n  f a c t  i t  h a s  b e e n  
f o u n d  t o  be u s a b l e  e v e n  a f t e r  5 d a y s  when c a r e d  f o r  a s  d e s c r i b e d  
a b o v e  . 
F i e l c i  P r o c e u u r e  r 1. ivieasure a  l e v e l  s c o o p  ( 0 . 1  o r  0.2 9.) o f  

s o i l  o r  s e d i m e n t  i n t o  a  c u l t u r e  t u b e  c a l i b r a t e u  a t  5 ,  5 ,  
1 0  8. 1 5  r n l .  2. Add 3 n i l  o f  cxt i~n e x t r a c t a n t  t o  3 r n l  rnark. 

3.  Ada 1 i t t l  o f  t r l e  g r e e n  O . O ( J l %  l ) Z / t o l o  s o l v e n t .  4.  C l o s e  
w i t h  p o l y e t h y l e n e  s t o p p e r  a n d  s h a k e  w i t h  v i g o r  f o r  30 s e c o n d s .  
50 A l l o w  t h e  s o l v e n t - e x t r a c t a n t  l a y e r s  t o  s e p a r a t e  and  n o t e  t h e  
c o l o u r  o i  t h e  t o p  ( s o l v e n t )  l a y e r ;  i f  g r e e n ,  r e c o r d  a s  0 ;  i f  b l u e -  
g r e e n ,  r e c o r d  a s  &-; i T  b l u e  o r  u l u e - g r e y ,  r e c o r d  a s  1 ;  i f  p u r p l e ,  
r e t i d i s i i - p u r p l e  o r  r e d ,  p r o c e e d  t o  S t e p  6. 6 .  Add s u c c e s s i v e  
increments o f  b 2 / t o l e  w i t h  b r i s l l  s h a k i n g  u n t i l  b l u e - g r e e n ,  b l u e ,  
o r  b l u e - g r e y  a n d  p o i n t  i s  r e a c h e d  a n d  r e c o r d  t h e  t o t a l  number  
o f  m i l l i i l i t e r s  o f  ~ 2 / t o l .  u s e d  a s  a  m e a s u r e  o f  t i l e  cxHhi c o n t e n t .  
I t  i s  i r n r i l a t e r i a l  w h e t n e r  t h e  b l  u e - g r e e n ,  b l u e  o r  b l u e - g r e y  e n d  
p o i n t  i s  u s e d  s o  l o n g  a s  t h e  sarne erid p o i n t  c o b o u r  i s  c o n s i s t e n t l y  
u s e d .  

C o n t i n u e d . .  . , 



A p p e n d i x  ti -- C o n t i n u e d .  

To r e d u c e  t h e  a m o u n t  o f  ~ 2 / t o l .  t o  b e  c a r r i e d  i n  t h e  f i e l d  
k i t ,  t h e  f o l l o w i n g  p r o c e d u r e  i s  u s e d ,  p a r t i c u l a r l y  i n  r e c o n n a i s -  
s a n c e  w o r k .  Tile . t i t r a t i o n  o f  - tho s a m p l e  i s  s t o p p e d  a t  1 0  rrll 

a n d  t h e  c o l o u r  i s  r e c o r d e d ,  e . y ,  10 PR ( p u r p l i s k - r e d ) .  A-". I ~ e r  
a l l o r r i n g  a n y  s e d i i n e n t  o r  e l i i u l s i o n  t o  s s e - t t l e  o u t  a n d  c l a r i f y  i n  
t h e  u p p e r  p o r t i o n  o f  t h e  ~ ~ / t o l .  l a y e r ,  t h e  t o p  5 o r  t o p  1 m 1  
( d e p e n d i n g  o n  c o l o u r  a t  1 0  m l )  i s  r e m o v e d  by  u s e  o f  a  b u l b -  
t o p p e d  p i p e t  a n d  p l a c e d  i n  a  2nd  c u l t u r e  t u b e  a n d  t h e  t i t r a t i o n  
c o n t i n u e d  t o  a n  e n d  p o i n t .  I n  t h e  c a s e  o f  t h e  10 PI3 i i e t e r r i l i n a t i o n  
i n  w h i ~ i l  t i l t !  t o p  1 1111 w a s  r e m o v e d  a n d  f u r t h e r  . t i t r a . t e d  t o  e n d  
p o i n t  o f  s a y  4 i n l ,  i t  wo1.1ld b e  r e c o r d e d  a s  10 P n  4 a n d  woulci  b e  
e y u i v a l e n t  t o  5 0 - o d d  n ~ i l l i l i t e r s  o f  ~ 2 / t o l . ,  t h o u g h  o n l y  1 4  r n l  
w e r e  a c t u a l l y  c o n s u m e d  i n  t h e  d e t e r m i n a t i o n .  F o r  e a c h  new b a t c h  
o f  Ijx e x t r a c t a n - l ;  a  s t a n d a r d  s e r i e s  made o n  knov~r l  a m o u n t s  o f  L.n 
o r  e q u i v a l e n t  m e - t a l  c o u l d  b e  rnade i n  o r d e r  t o  i n t e r p o l a t e  t h e  
s i g n i f i c a n c e  o f  t h e  "PR"  i n  t h e  a b o v e  e x a m p l e  a n d , f o r  i n s t g n c e ,  
i t  1nigil.t t i l e r )  b e  r e c o r d e d  a s  5 8  r n l .  H o w e v e r ,  i n  v i e w  o f  %he  
l i r r i i t a t i o n s  o f  t ine metiloci s u c h  a s  t a k i n g  a  v o l u r n e t r i c  m e a s u r e  
o f  u n s i z e d  m a t e r i a l  o f  v a r i n g  d e n s i t y  a n d  t h e  f a c t  t h a t  t h e  
arrirnorliuill c i t s a t e  e x t r a c t s  o n l y  t h e  l o o s e l y  b o n d e d  m e - t a l  , w h i c h  i s  
o n l y  a  f e w  p e r c e n t  o f  t h e  t o t a l  h e a v y  m e t a l  i n  t h e  s a m p l e ,  
r e n d e r s  s u c h  r e f i n e m e n t s  a n  e x e r c i s e  i n  u n j u s t i f i e d  p r e c i s i o n .  



P r o c e d u r e  f o r  U e t e r m i n a t i o n  o f  cxCuo  The p r o c e d u r e  f o r  t h e  
d e t c r ~ ~ i i n a  L i o n  o f  c o l d  e x t r a c t a b l e  Gu ( c x ~ u )  i s  a i r ~ o d i f  i c a t i o r i  
o i  s t a n d a r d  methods c i e s c r i b e d  b y  iiolrrian a n d  b y  i i a w k e s  i n  itie 

r e f e r e n c e s  c i t e d  i n  t h e  t e x t  01 t h e  r e p o r t .  A 5X s t s e n g t l l  
s o l u t i o n  i s  made b y  d i s s o l v i n g  250 g  o f  nIiG a r n i ~ ~ o n i u m  c i L r a t e  i n  
250 r n l  o f  c o r ~ c e r i t r a t e d  A H G  h y d r o c h l o r i c  a c i d ,  a n d  t h e n  d i l u t c d  
t o  1 l i t e r  w i t h  c o p p e r - f r e e  w a t e r .  U s u a l l y  t h i ~  y i e l d s  a  pi-i 
o f  2.0 u s i n g  i h e  p i n k - b l u e  c o l o u r  c l lar lqc  o f  t i l y n ~ o l  b l u e .  I f  t h e  
i n d i c d t o r  c o l o u r  i s  n o t  a t  "cle f i r s t  u e f i n i t t .  p i n k  c o l o u r ,  t h e  
pri c a n  LC a u  j u s t e d  c ~ i  t r i  c o n c e r i t r d  t e d  h y d r o c i ~ l o r i c  a c i d  o r  an~moniulri  
i ~ y d r o x i d e  a s  r t y u i r c d .  A b l a n k  i s  r u n  a t  t h i s  p o i n l  t o  d c t c r w i n e  
i f  t n e  e x t s a c t a r ~ t  i s  f r e e  o f  i n t t r f c r i n g  a i ~ l o u n t r ;  01 Gu. l i i i i . 1  

g o o d  s t o c k s  o f  A K G  alar,ioniurn c i t r a t c  a n d  i i y d r o c i i l o r i c  d c i u ,  LU- 

f r e c  b l a i i k s  a r e  n u r h ~ d  l y  o b t a i r i e d , ,  o t i ~ t l v ~ i s e  i t  i s  r i e c e s s a x y  l o  
w a s h  Lile c - x l r c l c t a n t  " " i t h  u.Gi/d LZ, c d r b o r i l e t .  d s  I c s c x i L t c  i r ~  tilt 
I - r o c c c l u ~ i .  L o r  L c t c r r i ' i l ~ d  L i o n  ol: C X ; I I V ~  ( s e e  A p p e r ~ d i ~  L). F o r  ; LelG 
u s e ,  t i l e  3 X  C u  t x t r a c i a r ~ i  i s  d i l u ~ c d  1 8 9  w i t h  i n e L a l - i ' r e e  w a i e r  
a n d  Ah6 I n ) a c i r o x y a l a ~ i r i r ~ c  1 1 y d r o c 1 i i o r i d t  a d d e d  irt  a l n o u n t s  o f  .I(] g .  p e r  
l i i k r  o i  i i e l d  s t r t r i g t ~ i  e x t r d c t a n t .  

T i l e  s t o c k  s t ~ u n g l r i  cl.Olr/k b2 , ' t o i .  u s ~ d  i r l  i i l e  cxrirrl m e t h o d  
i s  d i l u t ~ u  1 8 %  " i i t i ~  h h ; ~  h e x a n e ,  L u t  p e t r o i d u ~ r i  e b h e r ,  1 1 1 i n c r a l  
t u r p c r i t i ~ ~ d ,  j h e l l y  S o l v e - 0 ,  u l d z o  a n d  some g r a d e s  o i  w l i i  l e  
y a s v i i r r c  iiidy of i ~ r l  Lc: s u b s ' i ; i t u t c d .  ~ \ i o r r n a l l y ,  AkG ~ i e x a l i ~  i s  
f r c c  e r i o u ~ ~ i ~  o i  o x i d c n i s  Lo u s e  a s  r z c c i v e c .   o ow ever, o c c a s i o n d i  . 
s t u c k s  o f  i ~ e x a r i e ,  anti  i n v a ~ i d u l }  t i l e  s u b s t i  i u t c s  l i s t e d ,  r s y u i l e  
s c r u b l i r l g  i u i t i r  c o r ~ c c r ~ i ; ~  d t e d  s u l p ~ i u r i c  d c i d  ( u s u a l l y  2 s c r u b b i n y s  
s~+ ' . i ' i c i )  all; 3 o r  4 s u c c e c ? s i v e  w a s n i n y s  w i t h  1 1 1 e ~ a l - T L L L  r v a ~ ~ r  
a r c  r e y u i ~ i ;  L e i o r b  a  s ~ a l ~ l e  1>2~ ' i ,~c r , .  s v l v c ~ i t ,  f r c c  o f  o x i d i z i r l y  
a g e n t s  i s  oL L d i r ~ e ~ .  

i'he L i e i d  r ~ ~ c ~ i ~ l r  i s  - the  sai l ie  a s  t i l a  i ~ L L C ~ ~ U L C  L O T  C X ~ I ~ I .  
I." t 

~ i i c  r c a s o r r  i l e x a n ?  o r  o t h e r  a l i p l i a ~ l t :  ~ ~ y o x o c a r l o i ~ s  d r e  u s e d  i n  
t h e  L ~ J  t i c t t r ~ r ~ i r ~ a  b i ~ ) ! 1  i s  L O  r e t i u c e  tile s l l a ~ i r l ~ j  t i l n c  L O  :Cj s e c o n d s ,  
s o  Lila t b o t i t  CXI;JVI  a n d  c x i u  c a n  L t  d e t e r r n i ~ e d  s i ~ o u l  c a n e o u s l y  
v v i t l t  L l l e  s a m e  s n a k i n q  t i m e .  I i ,  T o r  a n y  r e a s o n ,  t h e  r ) t / t o l .  
s o l v c n t  l o r  i i 1 ~ 1  i lad t o  u e  u s e d  L o r  t i l e  i u  d e t , r l ~ l i n a ~ i o ~ ~  ( e y .  
r u r i n i r l g  o u t ,  s a l  t i n 9  o r  o x i d a t i o n  o f  i i l e  i u  s o l v c n t ) ,  t i 1 2  s h a k e  
w a s  e x t e n d c d  Lo G C  s e c o n d s  . i l l  o r d e r  td o b t a i n  a  c o r i l p a r a b l c  
d e t e r m i n a t i o n .  
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