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SUMMARY 

G e o l o g i c a l  mapping and  geochemical  s a m p l i n g  were  

conduc ted  on t h e  84 CS and EN claims of E. S c h o l t e s  and 

J. Carson on Eureka Peak, s i t u a t e d  n e a r  t h e  w e s t e r n  border  o f  

W e l l s  Grey Park, B r i t i s h  Columbia. 

G e o l o g i c a l l y  t h e  p r o p e r t y  l ies w i t h i n  t h e  "Quesne l  

Trough", a Mesozoic sequence  o f  v o l c a n i c  and s e d i m e n t a r y  

s t r a t a ,  n e a r  i t s  e a s t e r n  c o n t a c t  w i t h  t h e  metamorphosed Car iboo 

Group of ~ a l e o z o i c  Age. On Eureka Mountain a t h i c k  sequence  

o f  s i l t s t o n e s  and p h y l l i t e s  have  been i n t r u d e d  s u c c e s s i v e l y  

by i r r e g u l a r  b o d i e s  o f  a m p h i b o l i t e ,  a u g i t e  porphyry  and grano- 

d i o r  i te .  

C h a l c o p y r i t e ,  p y r r h o t i t e  and  p y r i t e  o c c u r  i n  pods, 

v e i n s  and  d i s s e m i n a t i o n s  w i t h i n  and  a d j a c e n t  t o  t h e  grano- 

C d i o r i t e ,  and t o  a lesser e x t e n t  a p p a r e n t l y  u n r e l a t e d  t o  t h e  

g r a n o d i o r i t e  w i t h i n  a u g i t e  porphyry .  The main area o f  miner-  

a l i z a t i o n  e x t e n d s  f o r  a b o u t  10,000 f e e t  from upper  C i r q u e  I 

t h r o u g h  Ci rque  2 t o  lower C i r q u e  3 .  H e r e  t h e  t e n o r  of miner-  

a l i z a t i o n  i n  s e v e r a l  t r e n c h e s  and diamond d r i l l  h o l e s  i s  f a i r l y  

u n i f o r m  a t  0 , 0 5  t o  0 .2  p e r  c e n t  Cu a l t h o u g h  s e l e c t e d  g r a b  . 

samples  c o n t a i n i n g  u p  t o  3.5 p e r  c e n t  Cu have  been r e c o r d e d .  

Geochemical sampl ing  i n d i c a t e s  t h e  p r e s e n c e  o f  

anomalous copper  i n  s e v e r a l  a r e a s  on  t h e  p r o p e r t y ,  most o f  

which c o i n c i d e  w i t h  zones  o f  known s u r f a c e  m i n e r a l i z a t i o n .  

Molybdenum is p r e s e n t  i n  anomalous amounts l o c a l l y ,  a l t h o u g h  
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INTRODUCTION .-- - 

0 The p r o p e r t y  was v i s i t e d  d u r i n g  t h e  p e r i o d  J u l y  28 

t o  August  1, 1970 by a crew o f  n i n e  men under  t h e  s u p e r v i s i o n  

of C .  J. Hodgson, P.Eng. Dur ing t h i s  p e r i o d  g e o l o g i c a l  mapping 

was c a r r i e d  o u t  on a scale o f  1" = l 0 0 0 ' ,  and a t o t a l  o f  222 

s i l t ,  sa i l ,  w a t e r  and r o c k  c h i p  geochemical  samples  were c o l -  

lected on t h e  p r o p e r t y .  

L o c a t i o n  and Access 

Eureka Peak P r o s p e c t  l i e s  between Crooked Lake and 

MacKay R i v e r  i n  t h e  Upper H o r s e f l y  R i v e r  w a t e r s h e d .  The 

approx imate  c o o r d i n a t e s  o f  t h e  c e n t r e  o f  t h e  p r o p e r t y  are 120'38' 

and  5 2 ' 1 8 ' ~ .  

A four-wheel d r i v e  bush r o a d  which takes o f f  from 

<-j 
t h e  H o r s e f l y  R i v e r  r o a d  a t  MacKay R i v e r  p r o v i d e s  access t o  a 

,- 

camp on  t h e  p r o p e r t y  i n  C i r q u e  2. From t h i s  bush road,  cat  

t r a i l s  l e a d  o f f  t o  o t h e r  c i r q u e s  a l o n g  t h e  r i d g e ,  a l t h o u g h  

access on  t h e  p r o p e r t y  i s  best a c h i e v e d  by h e l i c o p t e r .  

Topography and D r a i n a s e  

Eureka Mountain compr i ses  a n o r t h w e s t e r n - t r e n d i n g  

r i d g e  d i v i d i n g  t h e  d r a i n a g e  s f  MacKay R i v e r  and McKusky c r e e k ,  

b o t h  n o r t h w e s t  f lowing  t r i b u t a r i e s  o f  H o r s e f l y  R i v e r .  The 

r i d g e  rises above 6 5 0 0 ' f o r  s i x  m i l e s  of i t s  l e n g t h  and culmin- 

ates i n  Eureka Peak a t  7959--foot e l e v a t i o n .  The n o r t h e a s t  

f l a n k  o f  t h e  r i d g e  i s  s c a l l o p e d  t o  f o r m  a series o f  n i n e  w e l l -  

d e f i n e d  c i r q u e s  which a r e  r e f e r r e d  t o  by number, C i rque  1 

b e i n g  t o  t h e  s o u t h e a s t .  On t h e  n o r t h e a s t  s i d e  o f  t h e  r i d g e  t h e  

C upper  s l o p e s  are p r e c i p i t o u s  r o c k  f a c e s :  on  t h e  southwest ,  

g e n t l e  s l o p e s  and a l p i n e  meadows predominate .  S t reams  f lowing  



I 
off  t h e  r i d g e  a r e  t u r b u l e n t ,  b u t  numerous s m a l l  t a r n  l a k e s  i 

I 

0 f o r m  s i l t  t r a p s .  

C l ima te  

A t  t h e  e l e v a t i o n  o f  t h e  camp, t h e  e f f e c t i v e  work ing  

s e a s o n  is  a t  b e s t  from mid-June t h r o u g h  t o  mid-October. Smal 

areas o f  permanent snow and ice o c c u r  i n  m o s t  c i r q u e s .  A t  t h e  

Boss Mountain Mine some twen ty  m i l e s  t o  t h e  sou thwes t ,  a n  

a v e r a g e  annua l  s n o w f a l l  o f  35  f e e t  is  r e p o r t e d  between October  

and  A p r i l  . 
P r o p e r t y  and' H i s t o r y  

The copper  showings were  d i s c o v e r e d  on Eureka Mountain 

by E. S c h o l t e s  i n  1958, and i n  1965 p r o s p e c t o r s  S c h o l t e s  and 

J. Carson, bo th  o f  W i l l i a m s  Lake, o p t i o n e d  t h e  p r o p e r t y  t o  

g -) H e l i c o n  E x p l o r a t i o n s ,  a s u b s i d i a r y  of Chapman, Wood a n 6  Griswold  

B_/ L i m i t e d .  Work was done by He l i con  i n  1965 a n d  1966 i n c l u d e d  

c o n s t r u c t i o n  o f  a n  a c c e s s  r o a d  and base camp, X-ray d r i l l i n g  i n  

c i r q u e s  1 and 7 and c o n s t r u c t i o n  of t h e  72 f o o t  C i r q u e  2 a d i t  

from which was d r i l l e d  a 630 f o o t  h o r i z o n t a l  d r i l l  h o l e .  A 

t o p o g r a p h i c  map o f  t h e  area w i t h  100 f o o t  c o n t o u r  i n t e r v a l  was 

compi led .  Reconnaissance  ae romagne t i c ,  geochemical  and g e o l o g i -  

cal  s u r v e y s  were  c a r r i e d  o u t ,  as w e l l  as ground EM and I P  s u r v e y s  

i n  c i r q u e  2.  Chapman, Wood and Gr i swold  dropped t h e i r  o p t i o n  

i n  1967, h a v i n g  s p e n t  a r e p o r t e d  $155,000. 

I n  1968, M r .  Howard T r a r i s  s p e n t  $20,000 on a n  EM 

s u r v e y  i n  C i r q u e  2 and on fo l low-up diamond d r i l l i n g  (one  h o l e  

of  t h r e e  r e a c h e d  bedrock,  t h a t  l o c a t e d  a t  t h e  end o f  t h e  upper  

Ciz access r o a d ) .  

The EN claims n o r t h w e s t  o f  C i r q u e  3 e x p i r e d  i n  August 
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1968, a n d  were  r e s t a k e d  as t h e  CS claims by Carson  i n  October  I 

0 o f  t h a t  y e a r .  

A t  p r e s e n t  t h e  p r o p e r t y  is owned j o i n t l y  by S c h o l t e s  

and  C a r s o n  and c o n s i s t s  of two g r o u p s  t o t a l l i n g  8 4  claims as 

f o l l o w s  (See  F i g u r e  2 ) .  

Number o f  C l a i m s  R e c o r d i n g  D a t e  

CS #l - #56 56 f u l l  s i z e d  Oc tobe r  24,1968 

EN #1-#15, #17, #28, 1 f r a c t i o n a l  August  16,1965 
#29 Fr . ,  #104-#107, 27 f u l l  s i z e d  August  4 ,1965 
# log-# I l l ,  #126, #127, Augus t  16, 1965 
#128 

I 

ii 
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I 
GEOLOGY 

Cs General  Statement 

Eureka Peak l ies  on t h e  e a s t e r n  edge o f  t h e  so -ca l l ed  

' "Quesnel  Trough" (Campbell and Tipper ,  1970, C . I . M . M .  B u l l e t i n ) ,  

a b e l t  of  Mesozoic vo lcan ic  and sedimentary s t r a t a  which i s  

f l anked  on t h e  e a s t  and w e s t  by v a r i a b l y  metamorphosed Pa leozoi  

s t r a t a  o f  t h e  Cariboo and Cache Creek groups, r e s p e c t i v e l y .  The 

Mesozoic-Cariboo c o n t a c t  l i es  immediately east o f  t h e  MacKay 

River ,  and t h e  Cariboo Group h e r e  c o n s i s t s  o f  g a r n e t i f e r o u s  

g n e i s s e s  and s c h i s t s .  

Eureka Mountain i t s e l f  c o n s i s t s  o f  a complex o f  I 

amphibol i t e ,  a u g i t e  porphyry and g r a n o d i o r i t e  i n t r u s i o n s  s u r -  

rounded by weakly metamorphosed s i l t s t o n e s  and p h y l l i t e s .  The 

i n t r u s i v e  complex l ies  mainly on t h e  n o r t h e a s t  f l a n k  of  t h e  
c-i 
CI - 
k ,< r i d g e  and extends  from Cirque 9 t o  F r a s e r  Peak, a d i s t a n c e  o f  

seven m i l e s .  

The i n t r u s i v e  sequence appears  t o  be amphibol i te  

(p robably  o r i g i n a l l y  py roxen i t e )  and a u g i t e  porphyry followed 

by g r a n o d i o r i t e .  There is  some doubt as t o  t h e  r e l a t i o n s h i p  

between t h e  amphibol i t e  and a u g i t e  porphyry.  They may be p a r t s  

of  a s i n g l e  l aye red  i n t r u s i o n  as t h e r e  i s  l i t t l e  evidence o f  a n  

i n t r u s i v e  r e l a t i o n s h i p  between them and as t h e y  appear t o  grade 

i n t o  each o t h e r  i n  p l a c e s  a long  t h e  c o n t a c t ,  p a r t i c u l a r l y  nor th-  

wes t  o f  Cirque 6 .  A less l i k e l y  p o s s i b i l i t y  i s  t h a t  t h e  amphi- 

b o l i t e  is a produc t  o f  metamorphism o f  t h e  a u g i t e  porphyry by 

t h e  Car iboo metamorphic even t  t o  t h e  east.  Granod io r i t e  s t o c k s  

and dykes i n  t h e  area o f  c i r q u e s  2 and 9 c u t  both  amphibol i te  

and a u g i t e  porphyry and are h y b r i d i z e d  a d j a c e n t  t o  t h e  a u g i t e  



porphyry .  The d i s p o s i t i o n  o f  t h e s e  s t o c k s  n e a r  t h e  a m p h i b o l i t  

0 a u g i t e  porphyry  c o n t a c t  s u g g e s t s  s t r u c t u r a l  c o n t r o l  by t h a t  

c o n t a c t .  L a t e  a u g i t e  porphyry  dykes  which c u t  t h e  g r a n o d i o r i  

s t o c k  p o i n t  t o  a r e s u r g e n c e  o f  b a s i c  volcanism.  

S u l p h i d e  m i n e r a l i z a t i o n  c o n s i s t s  of c h a l c o p y r i t e ,  

p y r i t e  and  p y r r h o t i t e  w i t h i n  a n d  a d j a c e n t  t o  t h e  g r a n o d i o r i t  

s t o c k s .  The most i m p o r t a n t  o f  t h e s e  s t o c k s  e x t e n d s  10,000 f 

from upper  c i r q u e  1 t o  lower c i r q u e  3 and is sur rounded  by 

we l l -deve loped  p y r i t i c  h a l o  i n  t h e  a d j a c e n t  a u g i t e  porphyry .  

L i t h o l o q i c a l  D e s c r i p t i o n s  

Sedimentary  s t ra ta  on  m r e k a  ~ o u n t a i n  c o n s i s t  o f  

s i l t s t o n e s ,  p h y l l i t e s ,  and minor l i m e s t o n e s  and  q u a r t z i t e s .  

These  s t r a t a f o r m  t h e  backbone o f  t h e  n o r t h e r n  p o r t i o n  o f  t h e  

r i d g e  and are approx imate ly  p a r a l l e l  t o  it i n  s t r i k e .  Dips 

0 v a r y  from s t e e p l y  S W  i n  t h e  n o r t h  t o  m o d e r a t e l y  NE i n  t h e  s o u t  

a round  F r a s e r  Peak. The s t ra ta  are t h i n l y  bedded, u n f o s s i l i -  

f e r o u s ,  and show weak p h y l l i t i c  metamorphism i n  s u i t a b l e  

l i t h o l o g i e s  . 
The p h y l l i t e  sequence  i n  t h e  MacKay R i v e r  v a l l e y  

shows s l i g h t l y  more pronounced metamorphism and  s m a l l - s c a l e  ' 

f o l d i n g  t h a n  t h e  s t ra ta  on t h e  r i d g e .  Minor a n g u l a r  unconform- 

i t i e s  i n d i c a t e  t o p s  t o  t h e  s o u t h w e s t .  Weak r u s t y  a l t e r a t i o n  i s  

c h a r a c t e r i s t i c  of t h e s e  s t ra ta  b u t  background copper  and molyb- 

denum c o n t e n t  i s  abou t  20 and 2, r e s p e c t i v e l y .  The sequence is  

i n t r u d e d  by a u g i t e  porphyry  dykes  n e a r  t h e  main a u g i t e  porphyry 

c o n t a c t ,  and  by rare g r a n o d i o r i t e  dykes .  

0 The a m p h i b o l i t e  u n i t  o c c u r s  below t r e e l i n e  i n  t h e  

lower  p o r t i o n  of t h e  c i r q u e s .  T y p i c a l l y  it is  a v e r y  coarse 



g r a i n e d  pa le -g reen  r o c k  composed o f  85 p e r  c e n t  a c t i n o l i t e ,  

0 1 0  p e r  c e n t  c h l o r i t e  and 5 per c e n t  p l a g i o c l a s e .  Zones o 

c h l o r i t e  s c h i s t  are f a i r l y  common i n  t h e  u n i t .  Background 

copper  and  molybdenum are 35 and I, r e s p e c t i v e l y  i n  t h e  

amphibol  i t e  . 
A u g i t e  porphyry  u n d e r l i e s  a n  area o f  a b o u t  s i x  s q u a r  

m i l e s  e x t e n t  a round Eureka Peak i t s e l f ,  c o n t i n u e s  as a concor  

d a n t  l e n s e  o r  s i l l  a t  least  t h r e e  m i l e s  n o r t h w e s t  o f  t h e  peak, 

a n d  o c c u r s  as i r r e g u l a r  b o d i e s  and dykes  i n  t h e  v i c i n i t y  of 

F r a s e r  Peak. I n  lower C i r q u e  2 and i n  o t h e r  c i r q u e s  t o  t h e  

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

10-20 p e r  c e n t  c h l o r i t i z e d  a u g i t e  p r i s m s  u p  t o  7 mm i n  a f i n e  

g r a i n e d  f e l d s p a t h i c  groundmass. I n  C i r q u e s  1, 2, 3 and 4, and 

i n  some exposures  i n  t h e  F r x s e r  Peak area t h e  a u g i t e  porphyry 
K -1 
k;. d i s p l a y s  a w e l l  developed breccia s t r u c t u r e  which i s  i d e n t i c a l  

t o  t h a t  obse rved  i n  e x t r u s i v e  a u g i t e  porphyry  breccia u n i t s  i n  

t h e  H y d r a u l i c  area t o  t h e  w e s t .  T h i s  a u g i t e  porphyry  b r e c c i a  

c o n s i s t s  o f  u p  t o  70 p e r  c e n t  rounded f ragments  of a u g i t e  

porphyry  u p  t o  8 i n c h e s  i n  diameter i n  a n  a u g i t e  porphyry  

m a t r i x ,  Gabbro and p y r o x e n i t e  are also r e p r e s e n t e d  among t h e  

f r a g m e n t s .  Thus t h e  a u g i t e  porphyry  shown i n  F i g u r e  2 may be  

p a r t  i n t r u s i v e  and p a r t  e x t r u s i v e  i n  o r i g i n .  

The a u g i t e  porphyry  and  a u g i t e  porphyry  b r e c c i a  a r e  

g e n e r a l l y  mass ive  and d u l l  g r e y  i n  c o l o u r .  I n  t h e  v i c i n i t y  o f  

C i r q u e  2 t h e  u n i t  shows pronounced r u s t y  w e a t h e r i n g  due t o  t h e  

p r e s e n c e  of 2 - 5 p e r  c e n t  d i s s e m i n a t e d  p y r i t e .  Background 

c o p p e r  and molybdenum i n  t h e  a u g i t e  porphyry  are 100 and 1, 



r e s p e c t i v e l y .  

63 G r a n o d i o r i t e  i n  c i r q u e s  1, 2, 3, 8 and  9 c o n s i s t  o f  

two p h a s e s  : a l e u c o c r a t i c ,  f i n e  g r a i n e d ,  e q u i g r a n u l a r  phase  

and  a h y b r i d i z e d  d i o r i t i c  m a r g i n a l  phase .  The former c o n s i s t  

o f  65 p e r  c e n t  p l a g i o c l a s e ,  20 p e r  c e n t  q u a r t z ,  1 0  p e r  c e n t  

p o t a s h  f e l d s p a r  and 5 p e r  c e n t  mafics. The l a t t e r  c o n t a i n s  u 

t o  30 p e r  c e n t  mafics and  less q u a r t z  and p o t a s h  f e l d s p a r .  

C h l o r i t e  and e p i d o t e  compr i se  a l a r g e  p o r t i o n  o f  t h e  mafics 'an 

are common a l o n g  f r a c t u r e s  w i t h i n  t h e  r o c k .  

Q u a r t z  v e i n s  c u t  a l l  rock t y p e s  b u t  are s l i g h t l y  more 

abundant  i n  t h e  sed imenta ry  s t ra ta  t h a n  i n  t h e  a u g i t e  porphyry  

o r  a m p h i b o l i t e  u n i t s .  Some q u a r t z  v e i n s  i n  t h e  g r a n o d i o r i t e  

c o n t a i n  c h a l c o p y r i t e  b u t  m o s t  are b a r r e n ,  and v e i n s  i n  t h e  

6) s t ra ta  are i n v a r i a b l y  b a r r e n .  Q u a r t z  v e i n s  v a r y  f r o m  two i n c h e s  
'"i 

t o  f o u r  f e e t  i n  w i d t h  and  are q u i t e  i r r e g u l a r  i n  strike; none 

i s  t r a c e a b l e  for more t h a n  s e v e r a l  t e n s  o f  feet. 

S t r u c t u r e  

An e p i s o d e  o f  p e n e t r a t i v e  d e f o r m a t i o n  h a s  affected 

a l l  rock t y p e s  on  t h e  p r o p e r t y ,  p r o d u c i n g  p h y l l i t e s  i n  t h e  

s e d i m e n t a r y  strata,  c h l o r i t e  s c h i s t s  i n  t h e  a u g i t e  porphyry  . 

and a m p h i b o l i t e ,  and pronounced j o i n t i n g  l o c a l l y  i n  t h e  grano- 
I 

I 
1 

I dior i t e ,  T h i s  p l a n a r  f e a t u r e  v a r i e s  i n  a t t i t u d e  f r o m  090" t o  
i 

120" azimuth,  w i t h  steep n o r t h e r l y  d i p s .  It is  approx imate ly  

parallel  t o  t h e  Mesozoic-Cariboo c o n t a c t  and i s  presumed 

r e l a t e d  t o  t h e  ~ a r i b o o  metamorphic e v e n t .  Q u a r t z  v e i n s  were 

p r o b a b l y  "sweated  o u t "  o f  the  v a r i o u s  r o c k s ,  p a r t i c u l a r l y  t h e  

t; s i l t s t o n e s  and p h y l l i t e s  a t  th; same t i m e .  

Only one  major f a u l t  was d e f i n e d  i n  t h e  area; a 



v e r t i c a l  WE-trending f a u l t  w i th  unknown amount o f  o f f s e t  

0 between Eureka and F ra se r  Pealcs. Minor f a u l t s  occur  through 

- o u t  t h e  p rope r ty  and one i n  Ci rque  2 occu r s  a l o n g  t h e  amphi- 

b o l i t e - a u g i t e  porphyry c o n t a c t .  

Economic Geoloqy 

I S i g n i f i c a n t  su1phi.de occur rences  have been found i n  

I 
s e v e r a l  a r e a s  o f  t h e  proper ty .  no tab ly  i n  Ci rques  1. 2, 3. 6 

and 7 and minor occur rences  have been noted i n  t h e  F ra se r  ,pea  

,area.. The most promising area i s  c e n t e r e d  on Ci rque  2  and 

i n c l u d e s  p a r t s  o f  Cirques  1 and 3 .  H e r e ,  c h a l c o p y r i t e ,  p y r i t  

and p y r r h o t i t e  a r e  p r e s e n t  i n  minor amounts th roughout  t h e  

g r a n o d i o r i t e  stoclr as ve ins ,  pods and d i s semina t ions .  Copper 

m i n e r a l i z a t i o n  extends  up  t o  s e v e r a l  hundred f e e t  i n t o  t h e  

g- " a d j a c e n t  a u g i t e  porphyry, beyond which a p y r i t i c  h a l o  extends  
*e/i 

f o r  up  t o  another  2000 feet.  Sulph ide  m i n e r a l i z a t i o n  i s  absen 

i n  t h e  amphibol i t e  on t h e  n o r t h e a s t  side o f  t h e  g r a n o d i o r i t e  

s t o c k .  The a r e a  o f  b e s t  m i n e r a l i z a t i o n  i n  t h e  s t o c k  and else- 

where on t h e  p rope r ty  appear  .to be l o c a l i z e d  by s t r o n g  ESE 

j o i n t i n g  and f a u l t i n g .  as i s  observed i n  c i r q u e s  1, 6 and 7 and 

a t  t h e  a d i t  i n  Cirque 2 where d i scon t inuous  s u l p h i d e  seams and 

pods u p  t o  s e v e r a l  inches  wide occur  a long  t h i s  d i r e c t i o n .  I n  

a d d i t i o n ,  t h e  area o f  b e t t e r  m i n e r a l i z a t i o n  around t h e  a d i t  

c o n s i s t  o f  t h e  assemblage c h a l c o p y r i t e - p y r r h o t i t e  whereas lower 

g rade  d i ssemina ted  m i n e r a l i z a t i o n  e lsewhere  i n  t h e  s t o c k  con- 

sists o f  c h a l c o p y r i t e  and p y r i t e  w i t h  rare p y r r h o t i t e .  It 

would appear  t h a t  t h e  p e n e t r a t i v e  deformat ion-was r e s p o n s i b l e  

b for  c o n c e n t r a t i n g  s u l p h i d e s  a l r e a d y  p r e s e n t  i n  t h e  s tock ,  and 

t h a t  s u l p h i d e  r e m o b i l i z a t i o n  was accompanied by p a r t i a l  l o s s  



11 

of s u l p h u r  from t h e  envi ronment .  

0 I n  g e n e r a l ,  baclcground copper  c o n t e n t  o f  t h e  stoclc, i s  

i n  t h e  o r d e r  o f  500 ppm, and  i n c r e a s e s  t o  t h e  1000 - 2000 ppm 

r a n g e  ( 0 . 1  t o  0.2% Cu) i n  areas o f  b e t t e r  m i n e r a l i z a t i o n .  The 

b e s t  t r e n c h  i n  C i r q u e  2 r a n  85  f e e t  of 0.21% Cu, i n c l u d i n g  25  

f e e t  o f  0.36% Cu. T h i s  t r e n c h  (#3) l ies s o u t h w e s t  o f  t h e  a d i t  

which was d r i t e n t o  p r o v i d e  a safe d r i l l  s i te  t o  tes t  t h e  down- 

ward e x t e n s i o n  o f  t h i s  zone.  The t a r g e t  area was n o t  r e a c h e d  

by d r i l l i n g  because  o f  mechanic d i f f i c u l t i e s  b u t  copper  c o n t e n t  

o f  t h e  cope showed a s l i g h t  i n c r e a s e  t o w a r d s  t h e  end o f  t h e  h o l e .  

O v e r a l l ,  t h e  630 feet o f  d r i l l  core a v e r a g e d  0.10 per c e n t  Cu. 

c - 3  
1 2 I 

C 

I 



GEOCHEMISTRY 

0 A t o t a l  o f  222 geochemical s i l t ,  w a t e r ,  s o i l  and rock 

c h i p  samples w e r e  c o l l e c t e d  on and a d j a c e n t  t o  t h e  p rope r ty .  

The methods o f  c o l l e c t i n g  and a n a l y s i n g  t h e s e  samples are given 

i n  Appendix 11. Analyses w e r e  c a r r i e d  o u t  a t  t h e  Arnax Geoche 

cal Laboratory i n  Burnaby, B.C.  A n a l y t i c a l  va lues  w e r e  p l o t t e  

on a d i s t r i b u t i o n  curve and were co lou r  coded from t h e  r e s u l t i n  

h i s tog ram as follows: 

S o i l ,  S i l t ,  Rock Chip Green 0 - 59 ppm Cu hacI.=ground 
Blue 60 - 89 ppm C u  p o s i t i v e  
Orange 90 - 149 ppm Cu anomaLous 
Red 150 - 500 ppm Cu h igh ly  anomalous 
Pu rp l e  + 500 ppm Cu e x t r e l e y  anomalou 

Water Green 0 - 2 pph Cu background 
Red -t- 2 ppb Cu anomalous 

The r e s u l t s  o f  t h i s  survey  w e r e  as fo l lows:  

0 Molybdenum - is p r e s e n t  o n l y  i n  trace amounts on t h e  

p r o p e r t y  and most o f  t h e  samples w i t h  s i g n i f i c a n t  molybdenum 

c o n t e n t  are from sedimentary s t ra ta  o r  s o i l s  d e r i v e d  therefrom, 

s u g g e s t i n g  a h igh  molybdenum background l o c a l l y  i n  t h e  s t r a t a .  

Copper - is  widely d i s t r i b u t e d  i n  geochemical samples from 

t h e  p rope r ty ,  and most areas o f  b e t t e r  copper geochemistry 

c o i n c i d e  w i t h  areas s f  known s u r f a c e  copper m i n e r a l i z a t i o n ,  as 

i n  C i rques  I# 2, S 8  6 and 7. Weak anomalies c o i n c i d e  wi th  t h e  

area o f  a u g i t e  porphyryp as t h i s  u n i t  h a s  a f a i r l y  h igh  back- 

ground copper c o n t e n t  (about  100 ppm Cu) , 

AMAX KAMLOOPS OFFICE .... 

C October 1970 C . J .  Hodgson, PhD. P.Eng. (B.C.) 

I 

. I 



APPENDIX I ASSESSMENT DATA 

Work done on CS #1 - #56 and 
EN #1 - #15, #17, #28, #29 Fr ., #1 

#107, #lo9 - #Ill, #l26, #127, 

rom July 28 to August 1, 1970. 

Geological mapping and geochemical sampling -' 
12 square miles 

-- 
Geochemical samples analyzed - 222 

Personnel Employed 

C. J.Hodgson, P. ~ng. Geologist I/C; 1289 Kimberley Crescent, Kamloops 
F .R.Harris, Geologist; 7520 Lawrence Drive, Burnaby 
L.Tattersal1, Prospector; General ~elivery, Williams Lake 
D.Smith, Senior Assistant; Box 143, City of Leicester Polytechnic, 

Leicester, England 
R.Bailes, Senior Assistant; 36 Greenwich Bay, Winnipeg 6, Manitoba 
P.Vanstone, Senior' Assistant; Box 398 Bowmanville, Ontario 
T . Underwood, Junior Assistant ; Box 150, Montrose 

l+-? A.Lau, Junior Assistant; 2185 E 61 
k-2 K-Zurbuchen, Cook; General Deliver 

Salaries - July 28 to August 1, 1 I 
I 

C . J. Hodgson 5 days @ $55.00/da $275.00 
F.R.Harris 5 days @ $5.4.00/da 270.00 
L. Tattersall 5 days 63 $25,00/da 125.00 
D. Smith 5 days @ $25.00/da 125.00 
R. Bailes 5 days @ $26.00/da 130.00 i 
P. Vanstone 5 days @ $21.16/da 105.30 E 

T . Underwood 5 days @ $1 7.50/da 87.50 1 
A. Lau 5 days @ $15.83/da 79.15 
K. Zurbuchen 5 days @ $21.67/da 108.35 1 

i 
Board I 

1 
i 

45 days @ $ 6.00/day 270.00 1 

Geocheri~ical Sarnples Analyses 

Soils, silts, and waters - 95 @ $2,00/sample 
Rock chips - 127 8 $3.00/sample 

Transportation 

. Three $-wheel drive vehicles 
5 days @ $10.00/day 









SAf.iPLE CDLLZCTION 

Soi l s  

B horizon material i s  sar~~plecl and thus o r ~ a n i c  r i ch  

topsoi l  and leached upper subsoil arc avoided. Occasionally 

organic r ich saniplea have t o  :se talrcn i n  swar~~py c7c~~;rcr;,c.ioils. 

Samples are talcen by hand frorn a srfiaL1. excavat.i.on 

made w i t h  a cast  iron itilattoc'l:. Approxinately 200 cps 05 Sner 

grained material i s  talren an6 placed i n  a numbcrec, hlc;:: wek- 

streng'cl?, :Craft paper bag. The bags a re  closed by 50l.ci.iilg and 

do not have metal tabs. 

Obzervations as  t o  the  nature of t h e  sai-:.?le ant?. the  

environment of the  sar~~ple si-te are  1-fiade i n  the  fie12. 

Drainaqc., Sec?ir;;ci?-isa 

Active ~edirnents a re  taken by hand from 'cri:x-kary 
%" --"i 
-\- drainages wl~ick are generally of f ive  square n i i e s  catchncnt 

or less. Con~posite samp1.e~ a re  talren of the  f ines t  na ter ia l  

available from as near as possible t o  the  centre 02 the $..rainage 

channel thuc avoiding collapsed banks. bliore than one sa~;.?lc i s  

ta7ren ii" marlied mineralogical. or tex tura l  segregation or' the 

sediments i s  evident. 

Soma 200 gm of f iner  rmter ia l  i s  collecteC. ~ ~ n l c s s  t he  

sediment i s  u,nusually coarse i n  v~I1ich case t h e  weight i s  

increase6 t o  l kg. Samples- a r e  placed. in t he  saixe t y ? e  of 

U a f t  paper hag as are er;~ploirec?, i n  s o i l  sampling. i:atcr 

,581il9les are  takeil a t  a l l  appro~?riatc s i t e s .  Ap_nroximately 1-00 

nlx a re  sampl-ed ai?d placed i:i a clean, screw sealec', p ~ l . ~ t h e n c  

bot t le .  Observations arc  ma& a t  each s i t e  regarsing t ; ~ c  

environment and nature of t h e  sample. 
1 



Roc!: chips 

Corq~osite roclr chip sa;;lples general ly cons i s t  of sorrie I 
, 

t e n  small f r a p c n t s  brolren fror.1 unweathered outcrop with a s t e e l  
I 

haiuner. Each fragment weighs some 50 9x7s. Samples a r e  placcd 
t 
i 
1 
I 

i 

i n  s t rong  polytilene bags and sealed with non-contar~inating wire 1 
! 
I 

, I 

t abs .  Samples a r e  r e s t r i c t e d  t o  a s ing l e  roc?< type and obvious 
I 

mineral izat ion i s  avoided. I 
j 

Soil-, sediment ana"' roclr samples a r e  packed sec:?.rely I 

1 

i n  cardboard bo:ces or  canvas saclcs and dispatched by road or  a i r  

t o  t h e  Ai!d&i geochemical laboratory i n  Vancouver. 

Pac?,:ages of  sar?:pl-es a r e  opened a s  soon as the;7 a r r i v e  

a t  tile laboratory .and t h e  bags >laced i n  nuxerical  :~cqi(ei~cc i n  

a n  e l o c t r  i c a J . 1 ~  heated sample d r i e r  (ma::irrw.m tenperati:ro 70 O C )  . 
After dryin9 s o i l  and sedi-ment samples t h c : ~  e r c  

l i g h t l y  pounded with a wooden bEocl; t o  breal: up aggrcgatcs of 

f i n e  p a r t i c l e s  and a re  then passed t h r o u ~ h  a 35 mcsn s t a i n l c c s  

s t e e l  s ieve.  The coarse mater ia l  i s  discarded aild the  ;.:inus 3 5  

mesl?  f r ac t i on  replaced i n  tile o r ig ina l  bag providing t h a t  this 

i s  undamaged and not excessively d i r t y .  

Rock sainpLes a r e  exposed t o  t h e  a i r  u n t i l  t3e  outside 
- ,  

surfaces  a r e  dry; only i f  abnormally w e t  a r e  rocks placco :l.n the  

sai;:ple d r i e r .  Roc]< samples a re  processed i n  such rnanner 'c1Ia-k 

a f u l l y  representa t ive  -2 g sample can he obtained :or ana:!:?sis. 

The e n t i r e  ar~~ount of each san:ple i s  passed throuc;11 a jay: 

crusher and thus  reduced t o  fraqr,ients of 2 T C ~  s i z e  o r  ! . e z r .  A 

Ci minimum of 1 kg is  then passed through a pulverize2 with p l a t e s  

s e t  such t h a t  95% of t h e  p rod -~c t  w i l l  pass through a 1630 mesh 



i i. :i- 

screen. VJherc samples a r c  ar>prcciably heavier .thai: 2 1;5 the  

0 ma-iserial i s  s p l i t  a f t e r  jaw crusi?iiig by rxeans o:? a LSoiles 

spl-it 'ccr.  Aftcr puLverizing t h e  sample i s  ni-itec? ';y r o l l i n g  on 

paper and i s  then placed i n  a 1Q:aft paper bag. 

SAi\lPI,E DIGZSTION 

Digestion tubes (100 x 1-6 rm?) a r c  markec2 zt the 5 m l  

l eve l  with a diamond penci l .  Tubes a r c  cleaned .,?it-: hot water 

and concentrated H C l .  0 . 5  g san~plcs a rc  weighed accurately, 

using a Fisl~c?r Dial-0-Gram balance, and placed i n  t h e  z.?pro- 

p i a t e  tubes.  

T o  each of t he  samples thus prepared a r e  ad<cc?. 2 n l  

of an acid mixture comprising 15% n i t r i c  and 25% pcrc!~lorLc 

acids. Racks of tubes a r e  then placed on an electrlcc71 hot 

i ' l  p la te ,  brought t o  a gent le  boil- ( 5  hour) and digestcL ::or 4; 
\-I 

hours. Samples unusually r i c h  i n  organic mater ia l  a r e  ?ii<st 

burned i n  a porcelain c ruc ib le  heated by a bunsen Szrner before 

t h e  ac id  mixture i s  added. Digestion i s  perfor~sed i n  a s ta in -  

l e s s  s t e e l  fune hood. 

After d iges t ion tubes a r e  removed from t h e  hot p l a t e  

and the  volume i s  brought up t o  5 m l  with deionize6 water. 

The tubes a r c  slialcen t o  mix t h e  so lu t ion  ail2 then ceiltriFc!yed 

for  one minute. The r e s u l t i n g  c l ea r  upper layer  i s  u r e d  for  

Cu, $50, Pb, Zn, Ag, Fe, Mil,  Ni and Co determination by a Perkin- 

Bbmer 290B atomic absorption spectrophotomcter . Anal~7'cical 

procedures a r e  g iven  on t h e  following pages. 

0 



1. v 

ANALYi'ICAZ PROCEDURES 

S i l v c r  
e) 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 ppm 

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  then 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 -  

3 .  I n t e r f e r e n c e s  - S i l v e r  below 1 gamma/ml i s  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 .  DeteriLLina-  

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

Samples 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  ca lc ium,  

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 absorbance  

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 ine . .  . . 

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

Lamp - . A 4  

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 3281A D i a l  2 8 7 . 4 ,  

,' 
F u e l  - a c e t y l e n e  - f l o w  - 1 4  

Oxidant  - a i r  - f l o w  - 1 4  

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

Maximum Conc. 3 t o  4x 



i 
! 

t 
! 

C a l i b r a t i o n  i 

C -  1. S e t  1 gamma/ml t o  r ead  40 e q u i v a l e n t  t o  20 ganirh~a/grd 

Fac to r  -$ x meter r e a d i n g  

Check s t anda rds  

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

2. S e t  1 5  g m a / n l l  t o  100 e q u i v a l e n t  t o  100 ppm 

Check s t a n d a r d s  

40, 100 ppm 

Fac to r  d i r e c t l y  i n  ppm Ag 

3 .  R o t a t e  burner t o  maximum a n g l e  

S e t  10.0  gamma/ml Ag t o  r e a d  100 

Check s t anda rds  
f l  
hJ 100,200, 400,1000 ppm Ag 

Fac tor  l o x  s c a l e  r e a d i n g  

4. Samples h igher  t h a n  1000 ppm shou ld  be re -ana lyzed  by a s say  . . 

procedure  

5. Background c o r r e c t i o n  f o r  sample r e a d i n g  between 1 t o  5 ppm 

C a l i b r a t e  AA i n  s t e p  1 

D i a l  wavelength t o  300 (peak) 

Read t h e  samples . aga in  

S u b t r a c t  t h e  background r e a d i n g  from t h e  f i r s t  r e a d i n g  

S tanda rds  

1. 1000 garnma/ml. Ag - 0.720 Ag2S04 d i s s o l v e d  i n  20 m l s  Bx103 

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



' 3 .  kecovcry spikcd stohdnr(1 

0 5 ganuiia/rnl A g  - 5 m l s  100 gamna/ml d i l u t e  t o  100 m1.s wi th  

"mixed" ac id  

Workinq AA Standards  

C 
. Pipette .2, .5,  1, 2, 5, 10 mle of 100 gw~m~a/rnl. ail6 2, 5 rids 1.000 

ganuna/nll d i l u t e  t o  100 mls w i t h  20% HC104.  T h i s  e q ~ ~ v a l e n t .  . to  

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

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

Recovery S tandard  

P i p e t t e  2 m l s  of  4 5  galiuna/ml Ag i n  mix a c i d s  i n t o  a sample and 

6 ?-hi 

k- , carry th rough  t h e  d i g e s t i o n .  T h i s  should  gi,ve a r e a d i n g  of  20 

ppm Ag -I- o r i g i n a l  sample c o n t e n t .  

Fol low t h e  gene ra l  geocl~ernical  p rocedure  f o r  s a n ~ p l e  p r e p a r a t i o n  

and d i g e s t i o n .  

For l o w  assay Ag, t h e  same procedure  i s  used .  A g  i s  then  ca l cu -  
I 

j 

l a t e d  i n  oz/ton.  . 

I '1 ppm = .0292 oz/ ton 

i 
I 
F 
t 
I 

conver s i o n  f a c t o r  I 
I 

I 

oz / ton = -0292 x ppm A g  

i 
I 
1 -. I 

I 
d? . . 

- ------ 
p*.&-<*%-+ - + - "* -- -.,.- 



Zn Gcochenlical AA S e t t i n q  -. 

0 
Lamp Zn 

C u r r e n t  8 #3 S l i t  20A 

Wave l e n g t h  2133 D i a l  8 

Fue l  - Acety lene  Flow 1 

Oxidant  - A i r  Flow 14  

, . .  Burner - P.E.  s h o r t  p a t h  90" , , 

/ I 

Range 

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

0 - 50 gamma/ml F a c t o r  lox -0 t o  1000 ppm 

For  Waters  - Burner AB- 51  i n  l i n e  1 gamma/ml r e a d  100 t o  give 0 

t o  1000 ppb 

0 
High Zn Burner Bol ing  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

Fue l  1 4  A i r  1-4.5 

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

Pure  S t a n d a r d  10, 000 gamma/rnl 

E 
1 1 gm Zn d i s s o l v e d ,  H.0, HC1, HN03, HC:X04, fumed t o  HC104 - 

make u p  t o  100 rnls H20  

/ 1 0 0 0 , .  2-00 gamma/ml and ;00 m l  by d i l u t i o n  i n  20 % HC104 

1 
1 

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

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

IC1 wit11 20% He104 
t o  g i v e  

j 
! 100, 200, 300, 500, 800, 1000 ganuna/ml Zn f o r  h igh  s t a n d a r d s  
i 
1 I 
i 
i 
i 



Co Geochemical AA S e t t i n q  

f=? Lamp - 5 m u l t i  e lement  

I , C u r r e n t  1 0  $4 S l i t  2A 
1 

Wavelength 2407 Dial 1 3 3 . 1  

F u e l  - Acety lene  Flow 1 4  

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

Burner  - AB 5 1  i n  l i n e  9 

Range 

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

0 - 20 ganima m l  r e a d  100 F a c t o r  4 x r e a d i n g  t o  430 pprrc 

I 

I Burner  a t  maximum a n g l e  



; . 

Mn Geoc11e1nic;tl AA S c t t i n q  

0- , Lamp M u l t i  e lement  Ca, Ni, CO, Mn C r  

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 

Fue l  - Acety lene   low 1 4 . 0  

Oxidant  - A i r  Flow 1 4 . 0  

Burner - P.E. s h o r t  p a t h  (or AB 50) . . ). 
Range 

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

O - 200 ganurta/n~l F a c t o r  40x - 0 t o  4000 ppm 

Burner 90 

0 - l O Q O  ganuna/rill F a c t o r  - 200x - 0 t o  20,000 ppm 

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

EDTA E x t r a c t i o n  - u s e  AB 51 i n  l i n e  

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

S t a n d a r d s  

F i s h e r  LO, 00'0 ganuna/n~l ( m l )  

l o x  D i l u t i o n  1000 gamha/nll 
, 

P i p p e t t e  

.5, I, 2, 3, 5, 8, 10,  rc~l o f  1000 gamnia/r~l 

2, 3, 5, 0, 10, 15, 20 n l  o f  10 ,000 ganuna/nll d i l u t e  t o  100 

m l s  w i t h  20% H c 1 0 4 .  T h i s  g i v e s  

5, 10,  20, 30, 50, 80, 100, 200, 300, 500, 800, 1000, 1500, 

2000 gamma/ml. 
t 
f 

1 

i 



M o  Geocheniical AA S e t t i n q  

r) Lari~p ASL H/C Mo 

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

Wavelength 3133 Dia l  2G0.2 

Fuel  - Acetylene Flow 12 .0  t o  g i v e  1 "  r e d  f e a t h e r  

Oxidant - Nitrous oxide Flow 14.0  

Burner - AB 50 i n  l i n e  , + 
I 

Caut ion  r e a d  t h e  o p e r a t i o n  u s i n g  N20 and a c e t y l e n e  f l a x e  a t  

end o f  gene ra l  AA procedure  

Range 

0 - 10 ganuna/ml Fac to r  2x - 0 t o  200 ppm 

R o t a t e  burner  t o  ruax. ang le  
c-- 

T-j 0 - 50 ganuna/ml Fac to r  10  x 0 t o  1000 ppnl 

0 - 100 gartuna/ml Fac to r  20 x 0 t o  2000 ppm 

S tanda rds  1000 gamma/ml =: 

Disso lve  .750 g r ~ s  Moo3 ( a c i d  rr~olybdic) w i th  20 rills H20,  6 

lurnps NacH," when a l l  d i s so lved ,  add 20 rnls HC1, d i l u t e  t o  500 r n l s  

100 gmm~a/ml - 10 x d i l u t i o n  

P i p e t t e  ' 

2, 3, 5, 8, 10  rnls o f  1000 ganuna/ml# add 5 rnls 10% A l C 1 3  

and d i l u t e  t o  L O O  rnls w i t h  20% HClO4 

This  g i v e s  

u .2, .5, 1. 2. 3#  5. 6, 10, 20, 30, 50, 80, 100 gamr~a/nil Mo 

I 

- - 
I 





. . 
2: ! 2- 

I 

I Ni Geochen~icitl. AA S e t t i n y  

f"" Lamp P . E .  H/C. N i  o r  r r ~ 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 ia l  312.5  

F ~ l e  - A c e t l y l e n e  Flow 14 .0  ' 

Oxidant  - Air Flow 1 4 . 0  

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

Range 

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

0 - 100 gam~~a/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 ppn~ . 

0 - 500 gamma/ml F a c t o r  100x'  - 0 - 10,000 ppm 

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

# 

l 

Wave l e n g t h  2320 Dia l  118  I 

I 

Range 0 - 5 gamma/ml F a c t o r  l x  - 0 - 100 ppm i 
1 

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

1 .009  gm pure  N i  m e t a l  d i s s o l v e d  i n  HC1, HNO3, HClO4 t o  1 
j 

p e r c h l o r i c  fumes, d i l u t e  t o  100 m l  HzO I 

1 

1000 gamma/ml and 100 ganwia/rtll S u c c e s s i v e  lox  d i l u t i o n s  i n  20% H C l O  

1, 2, 5, 8 ,  10 mls o f  100 ganma/ml 
I 
I i 

2, 5, 8, 10  m l s  1000 garrinla/ml I 
I 

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

HC104. T h i s  g i v e s  I 

f 

I 

0 I., 2, 5, 8, 10, ' 20, 50; DO, 100, 200, 500, 302,  i O 0 S  gnrnma/ml NI 

Combined S t anda rds  - Cut N i t  CO,' Pb, Zn i s  u s e d  a s  s working 
I 1 

I 

s t a n d a r d  
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W in Soi1.s a n d  S i ' 1 . t ~  











p H  bIEASUREMENTS 

So i l  and drainage sediment s a n ~ p l e s  are  dampened w i t h  








