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iii SUMMARY - 

The d i s c o v e r y  zone mass ive  s u l f i d e  w a s  l o c a t e d  i n  t h e  mid 7 0 ' s  

d u r i n g  c o n s t r u c t i o n  of t h e  L i l l o o e t  - Gold B r i d g e  highway.  S i n c e  

d i s c o v e r y  1 4  h o l e s  have  been  d r i l l e d  t o  d e l i n e a t e  1 5 0 , 0 0 0  t o n n e s  

of c o p p e r - z i n c  m i n e r a l i z a t i o n  w i t h  a minor  p r e c i o u s  m e t a l  c o n t e n t .  

The d e p o s i t  i s  open t o  d e p t h  and a l o n g  s t r i k e .  

Work i n  1985 w a s  d i r e c t e d  towards  i n c r e a s i n g  t h e  p o t e n t i a l  r e s e r v e s  

of t h e  main zone by t e s t i n g  i t s  e x t e n s i o n  towards  s u r f a c e  and t o  

t h e  n o r t h  and  s o u t h .  A major  EM c o n d u c t o r  l o c a t e d  i n  1 9 8 4  w a s  
a l s o  t e s t e d  w i t h  diamond d r i l l i n g  as w e l l  as a n  I . P .  anomaly 

d e l i n e a t e d  i n  1981.  

The Wayside p r o $ e r t y  i s  w i t h i n  t h e  C o a s t  P l u t o n i c  Complex and 
c o m p r i s e s  t h e  B r i d g e  R i v e r  G r o u p  and t h e  B r a l o r n e  I n t r u s i v e s .  

The B r i d g e  R i v e r  Grou? i s  made up of v o l c a n i c  and s e d i m e n t a r y  

r o c k s  which s t r i k e  n o r t h - s o u t h  and  d i p  s t e e p l y  t o  t h e  e a s t .  The 

B r a l o r n e  I n t r u s i v e s  a re  dominan t ly  d i o r i t e  which were p r o b a b l y  

ein2laced as s i l l s  and may b e  t h e  i n t r u s i v e  e q u i v a l e n t  t o  t h e  

Br idge  R i v e r  V o l c a n i c s .  

The p r o p e r t y  h o s t s  a t  l e a s t  t w o  major  s t r i k e  - s l i p  f a u l t s  which 

s t r i k e  ea s t  - w e s t  and  a p p e a r  t o  t r u n c a t e  t h e  main o r e  h o r i z o n  on 

t h e  n o r t h  and  s o u t h .  Combining g e o l o g i c a l  mapping, g e o c h e m i s t r y ,  

I . P .  and t o  a n  e x t e n t  EM, t h e  n o r t h  and s o u t h  e x t e n s i o n s  of  t h e  

main o r e  zone a p p e a r  t o  be  d i s p l a c e d  t o  t h e  w e s t ,  r e l a t i v e l y .  

I t  i s  recommended t h a t  diamond d r i l l i n g  be  u n d e r t a k e n  t o  t e s t  t h e  

p r e s e n t  i n t e r p r e t a t i o n  which l e a v e s  t h e  down - d i p  e x t e n s i o n  and 

n o r t h  and s o u t h  ends  of t h e  d e p o s i t  open .  
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INTROCUCTION - 

Locat ion and  Access: 

The Wayside p r o p e r t y  i s  l o c a t e d  3 . 2  k i l o m e t e r s  n o r t h  o f  t h e  town 

of Gold B r i d g e ,  a d j a c e n t  t o  and c o v e r i n g  t h e  s o u t h w e s t e r n  end of  

C a r p e n t e r  Lake. 

A c c e s s  i s  v i a  a n  all w e a t h e r  r o a d  westward from L i l l o o e t  asprox-  

i m a t e l y  1 1 2  k i l o m e t e r s .  The highway goes  th rough  t h e  c l a i m s  and  

s e v e r a l  good e x p l o r a t i o n  and f o r e s t r y  r o a d s  a l l o w  access t o  v a r i o u s  

p o r t i o n s  of t h e  p r o p e r t y .  

P r e v i o u s  Work 

- WAYSIDE M I N E  - produced 1914 - 3 7  

- 43,094 t o n s  

- 5 , 3 4 1  02. ~ ~ 0 1 ~ 3  

- 842 02 .  s i l v e r  

- a c t i v e  d u r i n g  1 9 4 6  - 53 

- no p r o d u c t i o n  f i g u r e s  

- 1934 - G.S.C. map 430A, "Gun Lake area" 

- 1 9 7 4  - C h a r l e s  A . R .  Lamle  - g r e l i m i n a r y  r e p o r t  + map 

- 11C s o i l  s amples  a l o n g  highway 

a n a l y s e d  f o r  g o l d .  

NOTE b e c a u s e  o f  t h i c k  g l a c i a l  d e b r i s  s o i l  sampl inq  s h o u l d  

b e  s i t e  s p e c i f i c .  

- ground magnetometer  s u r v e y  

a l o n g  highway. 

NOTE magnetometer  r e s u l t s  seem t o  map t h e  d i o r i t e  and  

B r i d g e  R i v e r  Group v e r y  w e l l .  

- t w o  s i t es  n o t e d  f o r  o x i d i z e d  

p o r p h y r i t i c  rock  , " N e w  P i s c o v e r y "  

and above D . D . H .  84.07.  

NOTE a b o u l d e r  of  mass ive  p y r i t e  i n  c h e r t  w a s  l o c a t e d  a t  
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t h e  second s i t e  ( sample  5 9 R ) .  

- 1980, 1982 - J.P. E l w e l l  - t h r e e  r e p o r t s  coveryng diamond 

d r i l l i n g  t a s s a y s .  

- 3 h o l e s  i n  t h e  " N e w  Di scove ry"  

- t o t a l  = 1995.8m ( 6 5 4 3  f t . )  

- 1 9 8 1  - Geotronics - I.P. & S . P .  s u r v e y  

- anomaly A c o r r e l a t e s  v e r y  w e l l  w i t h  t h e  

new d i s c o v e r y .  

NOTE t h e  new d i s c o v e r y  i s  non-economical ,  mass ive  p y r i t e ;  

a )  s u r f a c e  sampl ing  

b )  h o l e s  84 - 1 0 ,  11 

c)  h o l e s  80 - s3, S 2  

- t h e  n o r t h  end  of anomaly A i s  p r o h a b l y  
f a u l t e d  ( l e f t  l a t e r a l )  t o  t h e  84-04 area.  

NOTE anomaly A o v e r  84-04 c o r r e l a t e s  w i t h  a c o n d u c t o r  of 

Glen Whi tes  . 
- t h e  s o u t h  end of anomaly A i s  p r o b a b l y  

f a u l t e d  ( r i g h t  l a t e r a l )  t o  become anomaly B .  

NOTE i f  anomaly A ,  o v e r  h o l e  84-04 and anomaly B are  

f a u l t  e x t e n s i o n s  o f  t h e  main anomaly A ,  p o s s i b l y  t h e y  

are  mere ly  m a s s i v e  p y r i t e  a l s o .  

- 1 9 8 3  - R . H .  Seraphim - Geochemis t ry  f o r  g o l d  o v e r  t h e  Wayside 

d i o r i t e  and o n t o  B r i d g e  R i v e r  Group 

w e s t  of  t h e  d i o r i t e .  

- 1 9 8 4  - A .  H a l i m  A r i k  - F-eport  on d r i l l i n g ,  1 9 8 4  

- f o u r  h o l e s  on t h e  N e w  C i s c o v e r y  

- t o t a l  = 825.4m ( 2 7 0 3  f t . )  

- 1984 - G e o t r o n i c s  - EM and  g e o c h e m i s t r y .  

- Nor th  end  and  e a s t  of Wayside d i o r i t e .  

- good c o r r e l a t i o n  of geochem and EM. 

- 1984 - Glen White  - G e o p h y s i c a l  r e p o r t  f o r  downhole and 

p u l s e  EK. 
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SUMMARY O F  1925 EXPLOIWTIOTJ - 

- G e o l o g i c a l  mapping - Nor th  end ,  H .  A r i k  ea s t  of  b a s e  l i n e  

R . J .  Morris w e s t  o f  b a s e  l i n e  

- Sou th  end ,  R.J. Morris 

- a l l  r o a d s  

- W h i t e ' s  g r i d  

- Chain and compass s u r v e y  - 11 1 7 6 m  (36 ,666 .7  f t  = 6 . 9  m i . )  
- m o s t l y  r o a d s  

- N e w  r o a d  - 798m ( 2 , 6 1 8 . 1  f t . )  

- Cld t r e n c h i n g  and a d i t  - t h r e e  o l d  t r e n c h e s  w e r e  located. 

- one  o l d  a d i t  w a s  found 

- Geochen - 324 s o i l  and r o c k  samples  

- N e w  s e c t i o n s ,  W h i t e ' s  g r i d  

- N e w  d e t a i l  on N e w  Discovery  

- Diamond d r i l l i n g  - 4 h o l e s  comple t ed ,  number 5 i n  p r o g r e s s ;  5 C 7 . 7 m  

- The ? r e s e n t  r e 2 o r t  d e s c r i b e s  work and i n t e r p r e t a t i o n s  by t h e  

a u t h o r  a f t e r  f i e l d  work from Fay 2 1  t o  August  2 9 ,  1985 
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GEOLOGY - 

Overview : 

The Gold B r i d g e  - B r a l o r n e  area i s  p a r t  of t h e  C o a s t  G e a n t i c l i n e  

t e c t o n i c  e l e m e n t  o f  t h e  Canadian  C o r d i l l e r a .  The area w a s  sub- 

j e c t e d  t o  a v a r i e d  e u g e o s y n c l i n a l  d e p o s i t i o n a l  reg ime i n c l u d i n g  

e x t e n s i v e  and  r e p e a t e d  vo lcan i sm i n  i s l a n d  a rc  env i ronmen t s  and 

r a p i d  changes  i n  t h e  d i s t r i b u t i o n ,  t h i c k n e s s  and c h a r a c t e r  o f  t h e  

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

Devonian u n t i l  t h e  l a t e  Cenozoic .  

The upper  Paleozoic  e u g e o s y n c l i n a l  r o c k s  w e r e  d e p o s i t e d  i n  two 

r e l a t i v e l y  mob i l e  v o l c a n i c  a rcs .  The C o a s t  Kounta in  a r c  i s  
c h a r a c t e r i z e d  by mixed v o l c a n i c s :  a n d e s i t e ,  b a s a l t ,  and r h y o l i t e  

w i t h  abundan t  p y r o c l a s t i c s ;  c l a s t i c s ,  p a r t l y  t e r r i g e n o u s  and 

p a r t l y  v o l c a n o g e n i c .  

The e a r l y  Nesozoic w i t n e s s e d  e x t r u s i o n  of akundan t  a n d e s i t i c  and 

b a s a l t i c  v o l c a n i c s ,  i n  p a r t  f rom c e n t r e s  a l o n g  i s l a n d  a r c s ,  a n d ,  i n  

p a r t  as submar ine  f lows  i n  a d j a c e n t  t r o u g h s  and b a s i n s .  The b a s i n s  

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

sed imen t s  f rom t h e  arcs .  T e c t o n i c  r e l i e f  i s  r e c o g n i z e d  on t h e  

b a s i s  of g r o s s  changes  i n  f a c i e s  o f  v o l c a n i c s  and s e d i m e n t s .  

The Tyaughton Trough s u c c e s s o r  b a s i n  w a s  e s t a b l i s h e d  f o l l o w i n g  

t h e  m i d - J u r a s s i c  t e c t o n i s m .  The t r o u g h  r e c e i v e d  c o n s i d e r a b l e  

g r a n i t e  d e b r i s  from t h e  ea s t  i n  l a t e  J u r a s s i c  and E a r l y  C r e t a c e o u s  

t i m e .  I n  e a r l y  L a t e  C r e t a c e o u s  t i m e  much of t h e  C o r d i l l e r a n  

r e g i o n  w a s  l a n d  - mainly  moun ta ins ,  though d e p o s i t i o n  c o n t i n u e d  

i n  Tyaughton Trough. 

The C o a s t  P l u t o n i c  Complex i s  dominated by t h e  P a c i f i c  Orogen. 

The s t r u c t u r e s  are  main ly  s t e e p l y  d i p p i n g  r e f l e c t i n g  t h e  n e a r l y  

v e r t i c a l  upward movement of  b l o c k s  and  p l u t o n i c  m a t e r i a l .  
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D e t a i l e d  Geology : 

Two f o r m a t i o n s  a re  exposed  on t h e  Wayside P r o p e r t y ,  t h e  o l d e r  

B r i d g e  R i v e r  Group which compr i se s  s e d i m e n t s  ( a r g i l l i t e ,  s a n d s t o n e  

and c h e r t )  and g r e e n s t o n e s ,  ( a n d e s i t e  t o  g a b b r o ) ,  and t h e  B r a l o r n e  

I n t r u s i v e s  which are dominan t ly  d i o r i t e .  

The B r i d g e  R i v e r  Group i s  compr ised  of  s e d i m e n t s  and v o l c a n i c s  

which s t r i k e  n o r t h - s o u t h  and are n e a r l y  v e r t i c a l .  S e v e r a l  t o p s  

d e t e r m i n a t i o n s  on t h e  n o r t h  end o f  t h e  p r o p e r t y  i n d i c a t e  t h a t  

younger  s t r a t a  i s  t o  t h e  ea s t .  T h e  d e p o s i t i o n a l  env i ronmen t  

i s  submar ine  and g e n e r a l l y  low e n e r g y  as i n d i c a t e d  by u;? t o  4 0 0 m  

of c h e r t  and a r g i l l i t e  a t  t h e  n o r t h  end  of t h e  p r o p e r t y .  

C o n t r a d i c t o r y  t o  t h i s  q u i e t  env i ronmen t  are  several  l o c a t i o n s  of  
s a n d s t o n e , c o n g l o m e r a t e ,  a g g l o m e r a t e s  and p y r o c l a s t i c s .  These 

i n t o  p a l e o - b a s i n s .  

o c c u r r e n c e s  i n d i c a t e  s e v e r a l  p e r i o d s  o f  u p l i f t  and r a s i d  d e p o s i t i o n  

The B r a l o r n e  I n t r u s i v e s  were p r o b a b l y  em2laced as s i l l s  d u r i n g  

e u g e o s y n c l i n a l  b a s i n  deve lopment .  The d i o r i t e  i s  q e n e r a l l y  

confo rmab le ,  as i n d i c a t e d  by numerous n o r t h - s o u t h  c o n t a c t s  though 

d r i l l i n g  shows some c r o s s  c u t t i n g  c o n t a c t s .  T h e r e  does  n o t  ap;?ear 

t o  be much c o n t a c t  metamorphism though g r a d a t i o n a l  l i t h o l o g y  changes  

a re  e v i d e n t  where t h e  d i o r i t e  i s  i n  c o n t a c t  w i t h  g r e e n s t o n e s .  

T h i s  g r a d a t i o n  may i n d i c a t e  a n e a r  s u r f a c e  magma w i t h  t h e  g r e e n s t o n e s  

b e i n g  v o l c a n i c  e q u i v a l e n t s .  

Later  s t a g e  s t r u c t u r e s  i n c l u d e  two east-west s t r i k e  s l i p  f a u l t s  

w i t h  up t o  150m d i s p l a c e m e n t .  These  f a u l t s  are  n o t  r e p o r t e d  on 

p r e v i o u s  g e o l o g i c a l  maps n o r  i s  t h e  east-west s l i p  component.  

A s  w e l l  as mapping, e v i d e n c e  t o  s u p p o r t  t h i s  i n t e r p r e t a t i o n  i n c l u d e s  

t h r e e  s i l i c i c  d i k e s ,  up t o  6 m  t h i c k ,  which s t r i k e  east-west and  

c o u l d  be i n t e r p r e t e d  a s  i n f i l l i n g  zones o f  weakness ,  

s u r v e y  which shows i d e n t i c a l  d i s p l a c e m e n t  o f  a major  

and an  I . P .  

anomaly. 

A g e o l o g i c a l  model f o r  t h e  a c c u m u l a t i o n  o f  s e d i m e n t s  

w i t h  t h e  mass ive  s u l f i d e  o c c u r r e n c e  i s  proposed  w i t h  

a i d  i n t e r p r e t a t i o n .  

and v o l c a n i c s  

s k e t c h e s  t o  
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During d e p o s i t i o n  of t h e  B r i d g e  R i v e r  Group t h e  sea f l o o r  l e v e l  

w a s  v e r y  u n s t a b l e  w i t h  s e v e r a l  h i g h  and low areas .  The r a s i d  

t r a n s i t i o n  from t h i c k  g r e e n s t o n e  sequences  t o  s e d i m e n t s  i n d i c a t e s  

s y n v o l c a n i c  f a u l t i n g .  The f a u l t  zones  a c t e d  as  v e n t s  and sup;liec! 

t h e  v o l c a n i c  f lows  which f i l l e d  d e p r e s s i o n s  and  s p i l l e d  o u t  ovsr 

lower areas .  Con t inued  movement a l o n g  t h e s e  f a u l t  zones  would 

allow h y d r o t h e r m a l  s o l u t i o n s  and s u l f i d e  ore  m i g r a t i o n  as we l l  as 
l a t e r  zones  o f  weakness  f o r  f a u l t i n g  and s h e a r i n g .  

0 

Hodgson and Lydon ( 1 9 7 7 )  have p r e s e n t e d  t w o  hydro- thermal  sys t ems  

which c o u l d  be a p p l i c a b l e  t o  t h e  Wayside p r o p e r t y .  The f i r s t ,  

F ig .23  , shows development  a d j a c e n t  t o  a f a u l t  w i t h  v o l c a n i c  flow, 

ore a c c u m u l a t i o n ,  t h e  h e a t  s o u r c e  would be  t h e  i n t r u d i n g  B r a l o r n e  

s i l l s .  F i g u r e  30  shows s e v e r a l  ore accumula t ion  s i tes  w i t h  s i l l  

emplacement.  T h i s  model shows a f a v o u r a b l e  h o r i z o n  f o r  o r e  b u t  
also t h e  e x p l o r a t i o n  d i f f i c u l t i e s .  



Low temperature discharge a t  
pinch -out  of reds. Site of exhalative ore formotion when 

cap i s  broken by renewed movement on 
mojor fault 

Stratiform/ 
aquifer 

Frocture zone 
aquifer related to major 
block-bounding fault 

M o g m a  : heat source 

FIGURE% Die rarnrnatic representation of a hydrothermal system developed in a fractured zone adjacent to the boundary 
fault of a tilted Ault block. 

I It t 
B A S A I T - F I R S T  I N T R U S I O N  
B A S A l T  - S E C O N D  I N T R U S I O N  
H I G H  P R E S S U R E  V A P O U R  W E D G E -  
- P R E S E N T  O N L Y  D U R I N G  I N T R U S I O N  
P E R M E A B L E  U N I T  

H Y D R O T H E R M A L  A L T E R A T I O N  Z O N E ,  - a I M P E R M E A B L E  U N I T  

m SULFIDE ORE 
H D I R E C T I O N  O F  G R O U N D W A T E R  F l o w  
.I) u P E R M E A B I E  F R A C T U R E  Z O N E  

FIGURE 30- Possible hydrothermal systems associated with sil ls: (a1 sill emplaced beneath an impermeable layer below 
which the vapour wedge necessary for sil l  initiation and lateral expansion may form (c.f. Fig. 4).  and which prevents 
the upward escape of groundwater heated by the sil l , except where the layer is transected by permeable zones 
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DEPOSIT MODELLING - 0 
The " N e w  Discovery"  i s  a n  example o f  a v o l c a n o g e n i c  mass ive  s u l f i z e  

d e p o s i t .  S i n c e  1979 f o u r t e e n  diamGnd d r i l l  h o l e s  have  been  

completed t o  t es t  a m i n e r a l i z e d  h o r i z o n  apj?roximately 1 4 0 m  long  
by 75m deep  a t  a d e p t h  of 175 - 250m below s u r f a c e .  The m i n e r a l -  

i z e d  h o r i z o n  a p p e a r s  t o  b e  conformable  w i t h  t h e  v o l c a n i c  s t r a t a .  
Thc b e s t  r e s u l t s  i n c l u d e  a 6 . 4 m  i n t e r v a l  g r a d i n g  1 . 7 6 %  Cu and 

2.45% 2n ( h o l e  79 - S 6 ,  193.5 - 190.9m) 3.lm of 1 . 1 7 %  Cu and 

3.03% Sn ( h o l e  80 - S1, 206.3 - 203.4m) and 6 . 3 m  of O . C 6 %  Cu and 

2.03% Zn ( h o l e  84 - 03,  203.5 - 210.3m). 

Work i n  1985 h a s  been  d i r e c t e d  towards  i n c r e a s i n g  t h e  s i z e  of  

t h e  o c c u r r e n c e  u s i n g  a v o l c a n o g e n i c  mass ive  s u l f i d e  d e p o s i t  model. 

The f o l l o w i n g  i s  a summary of  c h a r a c t e r i s t i c  f e a t u r e s  of t h e  t y p e  
de2os i t  and o b s e r v a t i o n s  f r o m  t h e  N e w  C i scove ry  a rea .  

T P E  DEPOSIT FEATURES - 

t e c t o n i c  s e t t i n g  

a g e  of  h o s t  

g e n e r a l  form 

d e p o s i t  c l a s s i f i c a t i o n  

h o s t  

submarine 

hangincj w a l l  

- i s l a n d  a rc ,  e u g e o s y n c l i n a l  v o l c a n i c  - 

s e d i m e n t a r y  s u c c e s s i o n  
- T r i a s s i c - J u r a s s i c  B r i d g e  R i v e r  G r o u ,  

- S t r a t a b o u n d ,  s t r a t a  form- l e n s e s  

- Cu - Zn t y p e ;  minor  l ead ;  m a f i c  

f o o t w a l l ;  Zn/Zn+Fb r a t i o  0 . 9 5 .  

- v o l c a n i c ;  a d e s i t i c  t o  g r a b b r o i c  

( m a f i c  g r e e n s t o n e ) ,  v e s i c u l a r  

- v o l c a n i c s ;  ~ ) i l l o w s ,  v e s i c u l a r  

- c h e r t s  

- s e d i m e n t s ;  m o s t l y  a r g i l l i t e s ,  some 
greywacke,  s i l t s t o n e  

- s h a r p  c u t  o f f  of Cu - Zn m i n e r a l i z a t i o n ,  

UF t o  20m above t h e  ore i s  a m a s s i v e  



TYPE DE?OSIT ?JEW DISCOVERY 12 

f oo t w a  11 

o r e  

m i  ne  r a 1 og y 

p r e c i o u s  metals 

gangue m i n e r a l s  

a l t e r a t i o n  

s t r u c t u r a l  c o n t r o l s  

p y r i t e  h o r i z o n  up t o  l O O m  t h i c k .  

- m a f i c  vc r l can ic s ;  several  zones  of  c o p p e r  

m i n e r a l i z a t i o n ;  p y r r h o t i t e  more common. 

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

form t h i c k n e s s  i s  much less t h a n  w i d t h  

o t  l e n g t h ;  Cu/Cu+Zn r a t i o  i s  a b o u t  

0 . 3  which a p p r o a c h e s  t h e  t y p i c a l  0 . 1 4  

o f  m a s s i v e  ore 

- dom.inantly p y r i t e ,  some c h a l c o p y r i t e  

and  s p h a l e r i t e ;  v e r y  n i n o r  g a l e n a ;  

s o m e  p y r r h o t i t e  

- the h i g h e s t  va lues  reported are from 

8 4 - 0 3 ,  0 . 0 4 5  o z / t o n  Au and  1 . 7  o z / t o n  

Ag - 

- q u a r t z ,  c h l o r i t e ,  s e r i c i t e .  

- some c h l o r i t e  a l t e r a t i o n ;  I;ervasive 

s e r i c i t e  

- p r e l i m i n a r y  mapping i n d i c a t e s  r a p i d  

l i t h o l o g y  c h a n g e s ,  f rom t h i c k  v o l c a n i c  

s e c t i o n s  t o  c h e r t  - a r g i l l i t e  s e c t i o n s .  

- p o s s i b l y  s y n v o l c a n i c  f a u l t i n g  c a u s i n g  

a g g l o m e r a t e s  and  p y r o c l a s t i c s .  

- p o s s i b l y  t h i c k  v o l c a n i c  sequences  

r e p r e s e n t  n e g a t i v e  p a l e o t o p o g r a p h y  

w h i l e  s e d i m e n t s  r e p r e s e n t  F a l e o - h i g h s  

and  d i s c h a r g e  a reas .  
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GENERAL FEATURES 

- no o x i d e  m i n e r a l s  ( e x ;  m a g n e t i t e ,  h e m a t i t e )  are oSv ious  which 

may i n d i c a t e  s h e l f - b a s i n  pa l eo topography . .  

- b a r r e n  s u l f i d e  h o r i z o n s  may b e  s t r a t i g r a p h i c  as w e l l  a s  g e n e t i c  

e q u i v a l e n t s  t o  o r e  h o r i z o n s  t h e r e f o r e  geochemica l  s t u d i e s  m a l -  a i d  

i n  d e p o s i t  l o c a t i o n .  

- t h e  d e p o s i t  may b e  compr i sed  o f  s e v e r a l  i n d i v i d u a l  o r e  l e n s e s .  

- no s t r i n g e r  o r e  zone h a s  been  i d e n t i f i e d ;  t h e  ' f o o t w a l l  a r e a '  o f  

h o l e  85 - 0 2  a p p e a r d  cogpe r  r i c h  and  may r e p r e s e n t  a s t r i n g e r  zone.  

- a h e a t  s o u r c e  w a s  n e a r  b y  as i n d i c a t e d  by t h e  B r a l o r n e  i n t r u s i v e s  
and various dikes in the immediate area. 
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GEOCHEMISTRY - 

Samplinq P rocedure :  

A t o t a l  of 2 4 3  s o i l  sanples were c o l l e c t e d ,  n o s t l y  from r o a d  c u t s  

and t r e n c h e s .  The samples  r e p r e s e n t  t h e  B s o i l  h o r i z o n  where 

p o s s i b l e  o r  t h e  d e e p e s t  s o i l  from t r e n c h e s .  Road c u t s  p r o v i d e  

i d e a l  sample  s i tes  as t h e  A s o i l  h o r i z o n ,  t h e  v o l c a n i c  a s h  l a y e r  

and t h e  B s o i l  h o r i z o n  c a n  be  e a s i l y  i d e n t i f i e d .  

The sample n u n b e r i n g  sys t em used  t h e  r J a d  s u r v e y  ( c h a i n  and  compass) 

c o n t r o l  s t a t i o n  numbers as a p r e f i x  a i 2 2  ;i d i s t a n c e  from t h e  s t a t i o n .  

The s u r v e y  c o n t r o l  s t a t i o n s  are on a l l  m a i : s  t o  a i d  i n  l o c a t i o n  

of f e a t u r e s .  

A t o t a l  of 7 6  rock  samples  w e r e  c o l l e c t e d  r e p r e s e n t i n g  e i the r  

c h a n n e l  samples o r  g r a b  s a m p l e s .  T h e  sample  numbers cor respar id  

t o  s u r v e y  c o n t r o l  s t a t i o n s  t o  a i d  i n  l o c a t i o n .  

LAEORATORY TECHNIQUES:  

A c m e  A n a l y t i c a l  Lab. L t d . ,  of Vancouver d i d  a l l  o f  t h e  geochen  

and a s s a y  work. The I . C . P .  a n a l y s i s  r e p o r t  s h e e t s  i n c l u d e  t h e  

sample  p r e p a r a t i o n  t e c h n i q u e s .  Appendix 1 i n c l u d e s  t h e  L a b o r a t o r y  

Nethodoloqy f o r  1 9 8 5 .  

D i s c u s s i o n  of R e s u l t s :  

The p ro ;?e r ty  w a s  d i v i d e d  i n t o  two p r o j e c t s ,  g o l d  o n l y ,  and mass ive  

s u l f i d e .  The g o l d  o n l y  d a t a  i s  from t h e  main ;Jayside d i o r i t e  

body and t h e  n o r t h  e n d ,  w h i l e  t h e  mass ive  s u l f i d c  e x p l o r a t i o n  

was c o n f i n e d  t o  v o l c a n i c s  and  s e d i m e n t s  between t h e  idayside 

d i o r i t e  body and t h e  s o u t h w e s t  d i o r i t e  body. 

T o  a i d  i n  g o l d  e x ; > l o r a t i o n ,  s o i l  and r o c k  samples  w e r e  a n a l y s e d  
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f o r  30  e l e m e n t s .  S i l v e r ,  a r s e n i c  and ant imony a p p e a r e d  t o  b e  

u s e f u l 1  i n d i c a t o r  e l e m e n t s  w h i l e  c o b a l t ,  i r o n  and vanadium showed 

f a l s e  a n o m a l i e s  and  o c c a s i o n a l l y  f a i l e d  t o  i d e n t i f y  t r u e  a n o m a l i e s .  

F i g u r e s  1 2 ,  1 3  and 1 4  show t h e  d i s t r i b u t i o n  of v a l u e s  from s o i l  
sampl ing  and t h e  t h r e s h o l d  v a l u e .  Follow-up work i n c l u d e d  t r e n c h i n g  

and r o c k  sampl ing  where p o s s i b l e .  

0 

T a b l e  1 summarizes t h e  r e s u l t s  o f  s o i l  sampl ing  f o r  g o l d  e x p l o r a t i o n  

w i t h  t h e  anomalous r e s u l t s  h i g h l i g h t e d .  T a b l e  2 shows t h e  r e s u l t s  

of rock  sampl ing .  

D e s c r i p t i o n  E xp l a  na t i o  n Anomalous Sample 
7 4 + 0 0  Wayside Shea r  n e a r  on  known s h e a r  zone 

+20  1 5 0  A d i t  no fol low-u? comple ted  

7 S + 1 6 0  

+130 

+ 2 0 0  

PLA- 3L 

4L 

FOLLOW-UP 

Wayside Shear  n e a r  follow-up i n c l u d e d  

" C" A d i t  c h a n n e l  s amgl ing  

o v e r  4 m ,  see T a b l e  3 

and F i g u r e  1 5 .  

P o w e r  L i n e  A d i t ,  fo l low-up i n c l u d e d  

ea s t  c o n t a c t  of Wayside t h r e e  r o c k  samples ,  
d i o r i t e  T a b l e  2 ,  PLA-5R, 6 R ,  7 R .  

PLA-5R = c h i p s  from n o r t h  w a l l  of open c u t ,  o v e r  + 2 m  

PLA-6R = c h i p s  f rom q u a r t z  l e n s ,  20 c m  t h i c k  

PLA-7R = c h i p s  f rom gouge zone,  a r g i l l i t e  w i t h  q u a r t z  v e i n l e t s  

4 1  N Trench  4 1 ,  F i g u r e  1 8  porphyry  d i k e  i n  

sample of s o i l  d e b r i s  b l a c k  a r g i l l i t e  

o v e r  5.5m 

11 W1 Trench  11, F i g u r e  1 6  s h e a r  zone exposed by 

w2 t r e n c h i n g .  Grab sample  

N 11 t y p i f i e s  t h e  rock  t y p e .  
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NOTE - sample 11 \i l l  h a s  0 . 0 5 8  o z / t o n  o v e r  1.5m of s o i l  d e b r i s  

above bedrock .  

3 1 + 2 4 0  E a s t  c o n t a c t  of Wayside Shea r  zone up t o  5m 

+260 d i o r i t e .  o f  e x p o s u r e  ( t r u e  

t h i c k n e s s  approx .  3m) 

FOLLOW-UP 

3 1 + 2 5 6 R  C a l c i t e  v e i n  7 0 c m  

2 6 0 R  random c h i p s  o v e r  5m of s h e a r  

E x p l o r a t i o n  f o r  mass ive  s u l f i d e  dominated t h e  f i e l d  program. 

F i g u r e s  9 ,  1 0  and 11 show t h e  d i s t r i b u t i o n  of  v a l u e s  from s o i l  

samyl ing  and t h e  t h r e s h o l d  v a l u e .  Follow-up work i n c l u d e d  mapping, 

t r e n c h i n g  and diamond d r i l l i n g .  T a b l e s  4 and  5 show t h e  r e s u l t s  
of s o i l  and rock s a m p l i n g  w i t h  t h e  anomalous r e s u l t s  h i g h l i g h t e d .  

Anomalous Sample D e s c r i p t i o n  E x p l a n a t i o n  - 

*NF means no fo l low-up i n  1 9 8 5  

103+5 s o i l  samGles o v e r  p y r o c l a s t i c  

1 0  w i t h  q u a r t z  and p y r i t e  v e i n s  

1 5  

70  

FOLLOW-UP Trench  1 0 3 ,  F i g u r e  2 5  

no economic m i n e r a l i z a t i o n  l o c a t e d .  

6 N  490W Trench  6 N  500iq, F i g u r e  2 6 ,  s t i l l  i n  ove rburden  

above b i g  EM c o n d u c t o r .  

9 8 + 1 0  NF a l o n g  w e s t  c o n t a c t  s c a r p  of Nays ide  d i o r i t e .  

9 9 + 4 0  NF 4 0 m  from s t a t i o n  9 9  towards  s t a t i o n  1 0 0 ,  scree 

dominated sample .  

1 0 0 + 2 0  NF 
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Anomalous Sample D e s c r i p t i o n  E x p l a n a t i o n  c o n t d  

1 0 2 + 2 5  

30 

1 1 7 t 2 L  
3L 

59+00  

59+2L 

1 5 8 + 3 0 L  

35L 

HNC+ 1 L  

117+120 

1 4 0  

1 8 0  

2 0 0  

2 2 0  

240  

260  

3 4 0  

4 2 0  

1 2 9 + 8 0  

1 0  0 

1 2 0  

1 4 0  

1 3 0  

200 

138+150 

1 4 2 + 1 5  

N F  

NF 

NF 

NF 

Trench  1 0 3 ,  F i g u r e  25  

o v e r  r u s t y  gouge 

Trench 117, F i g u r e  2 2  
no economic m i n e r a l i z a t i o n  l o c a t e d .  

Trench  5 9 ,  s o i l  sample o v e r  3m, no 

bedrock  exposed .  

Trench  1 5 8 ,  F i g u r e  2 7 ,  no bed rock  exposed .  

Trench  1 1 9 ,  F i g u r e  2 3 ,  a l o n g  highway mass ive  
s u l f i d e  e x p o s u r e .  

Along r o a d  from 8 4 - 0 3  t owards  8 4 - 0 4 .  

I n t e r p r e t e d  s u r f a c e  p r o j e c t i o n  of o r e  

h o r i z o n .  

P o s s i b l e  n o r t h  e x t e n s i o n  o f  o r e  b e a r i n g  s t r a t a .  

P o s s i b l e  n o r t h  e x t e n s i o n  of o r e  b e a r i n g  s t r a t a .  
I t  11 I I  I I  11 
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Anomalous Sample D e s c r i p t i o n  E x p l a n a t i o n  c o n t d  

31+20 I n  b l ack  a r g i l l i t e  

40 

6 0  

1 2 0  

FOLLOW-UP Black  a r g i l l i t e  d e b r i s  f rom r o a d  c u t .  

31+100R 

3 2 + 2 0  N F  B l a c k  a r g i l l i t e  

G1+20 N F  P o s s i b l e  n o r t h  e x t e n s i o n  of  ore b e a r i n g  s t r a t a .  

40  

6 0 + 4 0  N F  P o s s i b l e  n o r t h  e x t e n s i o n  of ore  b e a r i n g  s t r a t a .  

Rock samsle 5 9 R  i s  from a p i e c e  of  f l o a t  l o c a t e d  below s t a t i o n  5 9 .  

The r o c k  w a s  massive p y r i t e  i n  g r e y - b l a c k  c h e r t .  I t  i s  s u s p e c t e d  

t h a t  t h e  b o u l d e r  may r e p r e s e n t  t h e  n o r t h  e x t e n s i o r ,  of t h e  mass ive  

s u l f i d e  h o r i z o n .  The  sample  i s  anomalous i n  i t s  molybdenum c o n t e n t .  
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DIAMOND DRILLING - 

The 1985 diamond d r i l l i n g  program s t a r t e d  J u l y  8 and  by J u l y  2 8  

f o u r  and  a h a l f  h o l e s  had been  comple ted  f o r  a t o t a l  of 587.7m. 

H o l e  85-05 w a s  i n  p r o g r e s s  when t h e  a u t h o r  comple ted  h i s  f i e l d  

c o n t r a c t .  

D r i l l  h o l e s  85-01 and 85-02 were d r i l l e d  t o  t e s t  t h e  upward 

e x t e n s i o n  of  t h e  o re  h o r i z o n  from 64-03. Hole 85-01 w a s  c o l l a r e d  

on t h e  same s i t e  as 84-03 and d r i l l e d  towards  260° a t  -7C . The 

h o l e  w a s  t o  i n t e r c e p t  t h e  ore h o r i z o n  a p p r o x i m a t e l y  150m ET d i p  

from h o l e  84-03. D r i l l  h o l e  85-02 w a s  c o l l a r e d  on t h e  same s i t e  

as  84-10, 11 and d r i l l e d  towards  260° a t  - 7 0  . The h o l e  w a s  t o  
i n t e r c e p t  t h e  ore h o r i z o n  a p p r o x i m a t e l y  6 0 m  up d i p  f r o m  9 4 - 0 3 .  

0 

0 

G r i l l  h o l e s  85-03 and 85-04 w e r e  d r i l l e d  t o  t e s t  a n  I P  anomaly 

n o t e d  i n  1981. Eole 85-03 w a s  c o l l a r e d  a t  t h e  n o r t h  end  of t h e  

anomaly and d r i l l e d  towards  270°  a t  -45 . 
i n  t h e  s o u t h  end  of t h e  anomaly and d r i l l e d  towards  270° a t  -45 . 
D r i l l  h o l e  85-05 w a s  d r i l l e d  t o  t e s t  a major EM c o n d u c t o r  n o t e d  

i n  1984. I t  w a s  c o l l a r e d  ea s t  of t h e  c o n d u c t o r  and  d r i l l e d  towards  

270° a t  -45 . 

0 Hole 85-04 was c o l l a r e d  
0 

0 

D I S C U S S I O N  O F  RESULTS: 

D r i l l  h o l e  85-01 w a s  i n  v o l c a n i c  r o c k  as  p r o j e c t e d  though no o r e  

h o r i z o n  w a s  i n t e r c e p t e d .  The f o o t w a l l  d i o r i t e  w a s  23m above where 

i t  w a s  p r o j e c t e d  and i t  may have  t r u n c a t e d  t h e  ore  h o r i z o n .  The 

f o o t w a l l  d i o r i t e  d i p s  80  - 85O eas t  w h i l e  t h e  ore h o r i z o n  d i p s  

65 e a s t ,  see F i g u r e  3. S i x  d r i l l  c o r e  samples  were t a k e n ,  t h r e e  

q u a r t z  v e i n s  and t h r e e  s u l f i d e  s e c t i o n s ,  t h e  r e s u l t s  are  l i s t e d  

i n  T a b l e  6 .  

0 
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SAMPLE DESCRIPTION 

2 9 0 1  

2 9 0 2  

2 9 0 3  

2 9 0 4  

2 9 0 5  

2 9 0 6  

2 3 . 2 9 m  (0.13rn), q u a r t z  v e i n  w i t h  
unknown s i l v e r  m i n e r a l .  
33 .25m ( 0 . 2 5 m )  I q u a r t z  v e i n  w i t h  

s i l v e r  m i n e r a l .  

33 .38m ( 1 . 1 2 m )  , breccia w i t h  a b n .  p y r i t e .  

8 1 . 0 8 m  ( 0 . 1 8 m ) ,  p y r i t e  band .  

9 1 . 2 0 m  ( 0 . 8 0 m )  I d i s s e m i n a t e d  p y r i t e .  

1 4 7 . 3 7 m  ( 0 . 0 8 m )  I q u a r t z  v e i n .  

D r i l l  ho l e  8 5 - 0 2  w a s  i n  vo lcanic  r o c k  a s  pro jec ted  w i t h  abundan t  

massive p y r i t e  i n  t h e  f i r s t  80m. C h a l c o p y r i t e  f i r s t  ap;?eared 

a t  77m w h i l e  t h e  f i r s t  s i g n  of spha ler i te  w a s  a t  135m. T h e r e  

w a s  n o t  an economic z o n e  of massive s u l f i d e  intersected a l t h o u g h  
a 3.9m s e c t i o n  a t  1 6 6 m  c o n t a i n e d  an  apprec i ab le  a m o u n t  of 

c h a l c o p y r i t e ,  s amples  2 9 2 6  and 2 9 2 7 .  T h i s  z o n e  was v e r y  s i l i c i c  

and i s  p r e c i s e l y  where  t h e  ore h o r i z o n  po r j ec t s  f r o m  ho le  8 4 - 0 3 .  

T h e  f o o t w a l l  d i o r i t e  w a s  n o t  i n t e r c e p t e d .  T w e n t y t h r e e  core 

samples were co l lec ted ,  t h e  r e su l t s  a re  l i s t e d  i n  T a b l e  6 .  

SAMPLE DESCRIPTION 

2 9 0 7  

2 3 0 8  

2 9 0 9  
2 9  1 0  

2 9 1 1  

2 9 1 2  

29 13  

29 1 4  

29 15  

29 1 6  

2 9 1 7  

3.05m ( 0 . 1 8 m )  massive p y r i t e  

7 .70m ( 0 . 4 4 m )  I' 

3.84m ( 0 . 4 6 m )  I' 

1 9 . 9 6 m  ( 0 . 5 5 m )  I' 

20 .38m ( 0 . 4 6 m )  

22 .86m ( 0 . 7 6 m )  I' 

23.62M ( 0 . 3 1 m )  I' 

5 8 . 6 7 m  ( 1 . 1 0 m )  'I 

5 9 . 7 7 m  ( 0 . 8 9 m )  I' 

60.66rn ( 1 . 2 1 m )  

64 .90m ( 0 . 9 1 m )  I' 

I t  I 1  

II 11 

II 11 

11 11  

11  I 1  

I I  I 1  

11 I 1  

I1 11 

11  11 

11 I 1  
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SAMPLE CESCRIPTION 

2918 

2919 

2 9 2 0  

2 9 2 1  

2 9 2 2  

2923 

2 9 2 4  

2925 

2326 

2 9 2 7  

2928 

2 9 2 9  

29  30 

66.90m 

7 6 . 2 0 m  

77.60m 

83.67m 

86.65m 

98.63m 

113.08m 

135.79m 

166.30m 

168 .OOm 

191.50m 

206.70m 

2 1 1 . 1 0 m  

(2.59m) mass ive  2 y r i t e  

( O . 1 S m )  II I 1  

( 2 , 7 8 m )  'I ' I ,  some c h a l c o p y r i t e  

( 2 . 9 8 m )  I 1  11 11 I 1  

(2.95m) I' I1 I 1  11 I 1  1 

(3.33m) c h e r t  l e n s e s  w i t h  p y r i t e  

( 0 . 6 1 m )  c h a l c o 2 y r i t e  i n  v e s i c u l a r  v o l c a n i c s  

( 0 . 1 8 m )  q u a r t z  v e i n ,  b r e c c i a  

( 1 . 7 0 m )  abn .  P y r i t e ,  some c h a l c o p y r i t e ,  

( 2 . 1 9 m )  

(2.30m) mass ive  p y r i t e ,  some c h a l c o p y r i t e  

(1.50m) c h e r t  bands ,  abn .  c h a l c o p y r i t e  

( 1 . 1 0 m )  s i l i c i o u s  b r e c c i a  w i t h  p y r i t e  

II 

I 1  I 1  

I 1  

I 1  11 I II s 2 h a l e r i t e  

Holes 35-01  and 6 5 - 0 2  showed t h a t  t h e r e  i s  no obvious u p - d i s  ex- 
t e n s i o n  of t h e  o re  h a r i z o n  from 34-03, t h e  down-dip e x t e n s i o n  i s  
s t i l l  open.  D r i l l  h o l e  85-03 w a s  i n  s ed imen t s  i n c l u d i n g  c h e r t ,  

s i l t s t o n e  and sa r ids tone .  No m i n e r a l i z a t i o n  of economic 

s i g n i f i c a n c e  w a s  n o t e d ,  s i x  core samples  were c o l l e c t e d ,  t h e  r e s u l t s  

a re  l i s t e d  i n  T a b l e  6 .  

SAMPLE D E S C X I P T I O N  

2931 3.05m (0.15in) b l a c k  rriudston2 w i t h  quartz v e i n s  

29 32 3.87m (0.31m) w h i t e  c h e r t  w i t h  b l a c k  p a r t i n g s  

2933 1 4 . 0 2 m  ( 0 . 9 2 n )  c h e r t  w i t h  b l a c k  p a r t i n q s  

2334 25.20m (0.3Cm) c h e r t  w i t h  b l a c k  p a r t i n g s  f 

c h a l c o p y r i t e  and p y r r h o t i t e  

2935 88 .  ZOm (0.30m) rjreywacke 

29 36 4 2 . 7 C m  ( C  .37m) b l z c k ,  ca rbonaceous  ma te r i a l  

D r i l l  hole 85-04 w a s  i n  s ed imen t s  v e r y  s i m i l a r  t o  85-03. The 

h o l e  was abondoned a t  2 5 . 8 2 m  a f t e r  t h e  c o r e  b a r r e l  p a r t e d  from 

t h e  r o d s  and c o u l d  n o t  be  r c t r i e v e d .  Three  core sam21es w e r e  
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t a k e n ,  t h e  r e s u l t s  are l i s t e d  i n  T a b l e  6 .  

SAMPLE D E S C R I P T I O N  

. 
2937 

29 38 

17.913m (0.31m) c h e r t  w i t h  c h a l c o p y r i t e  

22.86m (0.15m) b l a c k  s i l t s t o n e  w i t h  c h l o r i t e  
a l t e r a t i o n .  

2939 26.52m (0.30m) Black s i l t s t o n e ,  v e r y  carbonaceous  

Holes 85-03 and  85-04 t e s t e d  a n  I . P .  anomaly, no e c o n o n i c  

m i n e r a l i z a t i o n  w a s  l o c a t e d .  - 

D r i l l  h o l e  85-05 w a s  t o  t e s t  a major EM c o n d u c t o r  l a c a t e d  

i n  1984. A t  113m t h e  r o d s  w e r e  s t u c k  and t h e  h o l e  w a s  t o  

b e  c o n t i n u e d  w i t h  BQ a f t e r  r e d u c i n g .  C r i l l i n g  w a s  i n  p r o g r e s s  

J u l y  28 when t h e  a u t h o r  l e f t  t h e  p r o j e c t .  No core samples  
had been  c o l l e c t e d  t o  113m. 

Drill c u t t i n g s  w e r e  c o l l e c t e d  f o r  hole 85-04 a n d  85-05, see 

T a b l e  7 .  D r i l l  h o l e  85-01 had no r e t u r n s ,  h o l e  85-02 w a s  

i n  v o l c a n i c s  and mass ive  s u l f i d e  and h o l e  85-03 w a s  i n  b l o c k y  

c h e r t  f o r  t h e  m o s t  p a r t .  

0 

D r i l l  core i s  s t o r e d  i n  t w o  b u i l d i n g s  n e a r  t h e  N o .  5 a d i t  

of t h e  o l d  Wayside Mine. 



TABLE 9 

D R I L L  HOLE RESULTS 

c u  
C u  + Zn 
- I n t e r c e p t ,  

see s e c t i o n  
Th ickness  we igh ted  
combined C u  & Zn I %Zn T h i c k n e s s  

2 . 4  
(m) 

3 . 0  

2 . 1  

2 . 2  

1 . 8  

2 . 4  

2 . 2  

1 . 5  

%Cu 

0 . 2 4  

0 . 1 2  

0 . 1 8  

2 . 5 6  

1 . 0 6  

1 . 5 6  

0 . 2 9  

0 . 7 0  

Hole 
-- 
79-66 

80-S1 

20-s; 

so-s: 
&O-S4 

CO-Sr 

F r o m  

1 6 8 . 6  

1 8 8 . 4  

0 . 2 9  

0 . 1 5  

0 . 5 6  

0 . 6 3  

0 . 2 3  

0 . 3 8  

0 . 3 8  

0 . 2 2  

a 

b 

1 7 1 . 0  

1 9 1 . 4  

1 9 3 . 5  

1 9 5 . 7  

1 9 7 . 5  

1 9 9 . 9  

2 0 2 . 1  

2 0 3 . 6  

0 . 1 4  I 

4 . 2 1 %  : 6.4m 

2 . 5 0  

0.48 2 . 5 3  I 
3 - 0 3 b  3.13% : 5 .8m 
0 . 9 3  

2 0 6 . 3  2 0 9 . 4  

2 1 2 . 1  

1 . 1 7  

0 . 9 9  

0 . 2 8  

0 . 5 2  

0 . 6 9  

3 . 1  

2 . 7  

2 . 5  

a 
b 

~~ 

3 2 . 6  0 . 2 7 1  0.69% : 2.5m 3 5 . 1  0 . 4 2  a 

NO ORE 

NO ORE 

2 2 0 . 1  2 2 3 . 1  

2 2 6 . 8  

2 2 9 . 8  

0 . 5 6  

0 . 5 4  

0 . 6 4  

e 

f 

g 

0 . 1 9  

0 . 2 9  

0 . 7 1  

3 - 0  

3 . 7  

3 .O 

N 
W 



0 

&- S S  

80-S8 

84-03  

84-05  

2 0 3 . 3  

2 4 6 . 9  

1 7 6 . 0  

2 0 3 . 5  

2 1 1 . 2  

2 1 3 . 2  

2 1 7 . 6  

2 3 4 . 7  

2 6 5 . 9  

2 6 7 . 3  

2 0 5 . 4  

2 0 8 . 5  

2 4 8 . 1  

2 4 9 . 9  

2 5 1 . 8  

2 5 3 . 3  

1 7 7 . 4  

2 0 4 . 5  

2 0 6 . 3  

2 0 7 . 9  

2 0 9 . 4  

2 1 0 . 3  

2 1 2 . 8  

2 1 3 . 5  

2 1 8 . 1  

2 1 8 . 8  

2 3 6 . 2  

2 6 6 . 4  

2 6 8 . 2  

2 . 1  

3 . 1  

1 . 2  

1 . 8  

1 . 9  

1 . 5  

1 . 0 4  

1 . 0  

1 . 8  

1 . 6  

1 . 5  

0 . 3  

1 . 6  

0 . 3  

0 . 5  

0 . 7  

1 . 5  

0 . 5  

0 . 9  

1 . 3 0  

0 . 5 9  

0 . 0 5  

1 . 3 2  

0 . 6 9  

0 . 9 2  

0 . 1 4  

2 . 5 2  

0 . 3 1  

0 . 7 1  

0 . 5 2  

0 . 9 3  

0 . 5 6  

0 . 1 7  

0 . 9 3  

0 . 2 2  

0 . 0 5  

1 . 5 1  

0 . 4 6  

0 . 5 3  

0 . 3 6  

0 . 6 3  

0 . 4 3  

0 . 0 4  

1 . 0 0  

0 . 9 0  

4 . 1 c  

1 . 3 2  

2 . 3 6  

1 . 4 5  

1 . 5 3  

1 . 7 3  

4 . 8 5  

5 .  G5 

0 . 9 8  

1 . 2 1  

0 - 2 4  

0 . 2 1  

ib le  3 cont. 

1 . 3 0 %  : 5 .2m 

1 . 2 8 %  : 6.4m 

~ ~~ ~ 

2 . 9 1 %  : 6 .8m 

2 . 1 3 %  : 1 .9m 

3 . 5 3 %  : 1 . 2 m  

0 . 7 1  

0 . 6 2  

0 . 0 7  

0 . 7 5  

0 . 9 5  

0 . 4 8  

0 . 3 8  

0 . 1 9  

0 . 2 3  

0 . 2 6  

0 . 3 9  

0 . 2 4  

0 . 0 1  

0 . 1 4  

0 . 1 8  

0 . 0 4  

a 

b 

a 
b 
C 

d 

e 

f 

g 

h 

i 

j 

k 

W 
0 

a 
b 
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CONCLUSIONS - 

The N e w  Di scove ry  o c c u r r e n c e  t y p i f i e s  a v o l c a n o g e n i c  mass ive  s u l f i d e  

d e p s s i t .  V e s i c u l a r  a n d e s i t e  - grabbo o f  t h e  T r i a s s i c  - J u r a s s i c  
Br idge  River Group i s  t h e  h o s t .  T o  d a t e  1 4  diamond d r i l l  h o l e s  

i n d i c a t e  a n  ore  h o r i z o n  w i t h  a n o r t h - s o u t h  s t r i k e  l e n g t h  o f  1 4 0 m ,  

and w i t h  an  ea s t  d i p  ( a v e r a g e  of  65 ) l e n g t h  o f  75m. P o t e n t i a l  

reserves are e s t i m a t e d  t o  b e  150,000 t o n n e s ( u s i n g  a t r u e  t h i c k n e s s  of 

4.8m) w i t h  g r a d e s  up t o  1 . 7 6 %  Cu and 3 . 0 3 %  Zn and minor  p r e c i o u s  

m e t a l  c o n t e n t .  

0 

D r i l l i n g  i n  1 9 8 5  i n d i c a t e d  t h a t  t h e r e  i s  no n e a r  s u r f a c e  e x p o s u r e  

o f  t h e  ore h o r i z o n  i n  t h e  main zone ( h o l e s  35-01 and 85 -02) .  The 

p r e s e n t  i n t e r p r e t a t i o n  shows t h a t  t h e  down-di2 e x t e n s i o n  i s  open 

and unexp lo red .  

D r i l l  ho les  85-03 and 85-04 i n v e s t i g a t e d  I P  anomal i e s  w h i c h  may 

b e  f a u l t e d  s o u t h e r n  e x t e n s i o n s  of t h e  anomaly above t h e  main zone. 

The h o l e s  e n c o u n t e r e d  h i g h l y  ca rbonaceous  s e d i m e n t s  which may have  

a c t e d  as  t h e  c o n d u c t o r .  

D r i l l  h o l e  85-05  w a s  d r i l l e d  i n t o  a major E1.l c o n d u c t o r  which may 

have  been  c a u s e d  by ca rbonaceous  mater ia l  and  abundan t  water .  

Geochemical s t u d i e s  conducted  i n  1985 a t t e m p t e d  t o  i d e n t i f y  t h e  

mass ive  s u l f i d e  e x p o s u r e s  and t o  locate  a d d i t i o n a l  t a r g e t  areas .  
S o i l  samples  from t h e  mass ive  s u l f i d e  showing a l o n g  t h e  highway, a t  

h o l e  35 -02 ,  are  n o t  anomalous i n  c o p p e r ,  l e a d  o r  z i n c  though t h e  

i r o n  c o n t e n t  v a r i e s  from 8 . 5  t o  1 1 . 8 % .  S o i l  s ampl ing  s t r a t i g r a p h i c a l l :  

below t h e  mass ive  p y r i t e  showing y i e l d e d  anomalous coppe r  v a l u e s  ( u p  

t o  2 t i m e s  t h r e s h o l d ) .  Anomalous z i n c  samples  are e r r a t i c  though 

t h e r e  are  f o u r  which c o r r e s p o n d  w i t h  anomalous copper  areas and f i t  

an  i n t e r p r e t e d  n o r t h  e x t e n s i o n  o f  t h e  ore  h o r i z o n .  Lead shows a 

narrow r a n g e  of  v a l u e s  w i t h  no  t r u l y  anomalous samples .  
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The g o l d  o n l y  e x p l o r a t i o n  w a s  c o n f i n e d  t o  t h e  Wayside d i o r i t e  

and  t h e  n o r t h  end o f  t h e  2 r o p e r t y .  On t h e  Wayside d i o r i t e  

i t  w a s  shOWi1 t h a t  geochemis t ry  i s  a n  e f f e c t i v e  t o o l  f o r  

l o c h t i n g  anomalous areas.  The main Wayside s h e a r  w a s  iZen t i ?LeZ  

t w i c e  as w e l l  as a smaller  s h e a r  a l o n g  t h e  e a s t  c o n t a c t  and 

t h e  P o w e r  L ine  a d i t .  

On t h e  n o r t h  elid o f  t h e  p r o p e r t y  fo l low-up t o  1 9 8 4  sampl ing  

i n c l u d e d  d e t a i l e d  mapping and t r e n c h i n g .  The anomalous 

geochemica l  samples seemed t o  b e  a s s o c i a t e d  w i t h  a r h y o l i t e  

d i k e  and f o u r  t r e n c h e s  t e s t e d  t h e  c o n t a c t  zones ,  n c n b e r s  4 1 ,  

3 4 ,  11 and 1 4 7 .  Trench 11 exposed a s h e a r  zone i n  b l a c k  a r -  

g i l l i t e  w i t h  t h e  h i g h e s t  g o l d  v a l u e  of  0.053 o z / t o n  ( 2  p .p .n )  

from a 1.5m sample  of s o i l  d e b r i s  above bedrock .  
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XECCMiENDATIONS - 

0 S e v e r a l  s t u d i e s  shou ld  b e  conducted  t o  b e t t e r  u n d e r s t a n d  t h e  

o c c u r r e n c e  and t o  a i d  i n  f u r t h e r  e x T l o r a t i o n .  

1 - D e t a i l e d  g e o l o g i c a l  mapping t o  c o n f i r m  t h e  i n f e r r e d  s t r u c t u r e  

and t o  b e t t e r  u n d e r s t a n d  t h e  l i t h o l o g i c a l  r e l a t i o n s h i p s .  

I n i t i a l l y  c o n f i n e d  t o  t h e  g r i d  area ( W h i t e ' s  g r i d ) .  

2 - A geochemica l  s o i l  sampl ing  program c o v e r i n g  from l i n e  4s t o  
l i n e  6 N  ( W h i t e ' s  g r i d )  from t h e  highway w e s t .  The sample 

s p a c i n g  would b e  e v e r y  2 0 m  east-west on l O O m  i n t e r v a l s  n o r t h -  

s o u t h .  

3 - A ground magnetometer s u r v e y  ( o v e r  W h i t e ' s  g r i d )  would ass i s t  

t h e  g e o l o g i c a l  mapping. Lammle  ( 1 9 7 4 )  shows t h a t  t h e  d i o r i t e  
c a n  be mapped s u c c e s s f u l l y  and there  i s  a p o s s i b i l i t y  t h a t  the  

v o l c a n i c  and s e d i m e n t a r y  sequences  c o u l d  r e spond  i n d i v i d u a l l y .  

4 - Deep diamond d r i l l i n g  s h o u l d  b e  u n d e r t a k e n  t o  e x p l o r e  t h e  down- 

d i p  e x t e n s i o n  of  t h e  ore  h o r i z o n  i n  t h e  main zone.  The main 

zone i s  between h o l e s  50-53 and 30-54. D r i l l  h o l e  79-S6 h a s  

t h e  n e a r e s t  t o  s u r f a c e  ore i n t e r c e p t  a t  1 7 0 m  deep  w h i l e  t h e  

d e e p e s t  i n t e r c e p t  i s  255m i n  h o l e  84-D5. T o  e x p l o r e  down 

d i p  from h o l e  84-03 a h o l e  s h o u l d  b e  c o l l a r e d  a l o n g  l i n e  0 

a p p r o x i m a t e l y  200m e a s t  o f  h o l e  35-03 and  d r i l l e d  towards  2 7 0 °  

a t  -6OO.  

h o l e  84-03 w i t h  2 0 0  meters o f  d r i l l i n g .  The h o l e  s h o u l d  b e  

d r i l l e d  4 0 0 m  i n  t o t a l  which would p r o j e c t  i t  v e r t i c a l l y  below 

h o l e  84-03. I f  ore i s  i n t e r c e p t e d  h o l e s  c a n  b e  f anned  o u t  

a l o n g  l i n e  0 t o  t e s t  v a r i o u s  d e p t h s .  

The ore  zone would b e  i n t e r c e p t e d  l O O m  down d i p  from 

5 - Deep diamond d r i l l i n g  s h o u l d  b e  conduc ted  t o  e x p l o r e  t h e  

n o r t h  and s o u t h  extL3nsions o f  t h e  main zone.  D r i l l i n g  t o  d a t e  

i n d i c a t e s  a deep  ore h o r i z o n  i n  t h e  main zone so  d r i l l i n g  n o r t h  

and s o u t h  s h o u l d  a t t e m p t  t o  l o c a t e  ore a t  t h e  same e l e v a t i o n ;  

assuming no v e r t i c a l  d i s p l a c e m e n t  on t h e  two east-west f a u l t s .  
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T o  t es t  t h e  n o r t h  e x t e n s i o n  a h o l e  s h o u l d  b e  c o l l a r e d  50m 

eas t  o f  t h e  highway a l o n g  l i n e  150N and d r i l l e d  towards  270°  

a t  -60  . T h i s  h o l e  would t e s t  s t r a t a  due  n o r t h  of t h e  main 

zone i f  no f a u l t  e x i s t s .  Another  h o l e  would b e  c o l l a r e d  a l o n g  

t h e  b a s e l i n e  a t  150N t o  t es t  t h e  proposed  f a u l t e d  n o r t h  

e x t e n s i o n .  

0 

T o  t e s t  t h e  s o u t h  e x t e n s i o n  a h o l e  s h o u l d  b e  c o l l a r e d  50m 

e a s t  o f  t h e  highway a l o n g  l i n e  1 5 0 s  and d r i l l e d  towards  2 7 0 °  

a t  - 6 0  . T h i s  h o l e  would t e s t  s t r a t a  due s o u t h  of  t h e  main 

zone i f  no f a u l t  e x i s t s .  Another  h o l e  s h o u l d  b e  c o l l a r e d  on 

t h e  w e s t  s i d e  o f  t h e  highway a t  2505 and  d r i l l e d  towards  270° 

a t  - 6 0  . T h i s  h o l e  would t e s t  t h e  proposed  f a u l t e d  s o u t h  ex- 

t e n s i o n .  

0 

0 

T h i s  prGposed d r i l l i n g  w i l l  e f f e c t i v e l y  t e s t  a l l  p o t e n t i a l  

s t r a t a  for a n  e x t e n s i o n  of t h e  known d e p o s i t .  

6 - The Wayside d i o r i t e  h a s  ;?reduced g o l d  and h a s  been  ex r , l o red  

e x t e n s i v e l y  d i r i n g  t h e  p a s t  decade .  The l i m i t e d  napp ing  and 

s o i l  sampl ing  comple ted  i n  1 9 8 5  i n d i c a t e s  t h a t  t h e r e  i s  

i 3 o t e n t i a l  f o r  more s h e a r  zones and s o i l  s ampl ing  c o u l d  b e  used  

t o  l oca t e  them. 

T j y i c a l  s h e a r  zones are t h r e e  t o  f o u r  meters wide  and  may c a r q  

up t o  4830 p . p . b .  g o l d  ( approx .  0 . 1 4  o z / t o n ) ,  F i g .  1 5 ,  T a b l e  3 .  

7 - The n o r t h  end  o f  t h e  p r o p e r t y  w a s  e x p l o r e d  b r i e f l y  i n  1935 and 

remains  open t o  s t u d y .  The m o d e r a t e l y  c o i n c i d e n t a l  EN and 

a r s e n c i  anomal i e s  s h o u l d  b e  t e s t e d  f u r t h e r  w i t h  dee? t r e n c h i n g  

or  d r i l l i n g .  

Trench  11, F i g .  1 6  exposed a s h e a r  zone w i t h  s o i l  d e b r i s  r u n n i n g  

up t o  0 .058  o z / t o n  g o l d  ( 2  p . p . m . ) .  
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Mtl+2G I 180 9 52 - 2  2bO m.! 450 3.72 I 4  5 Nb 2 23 I 2 2 41 .65 .03 2 251 3.93 35 .Ob I6  3.25 -0; .03 1 
M+I*4O 1 98 5 151 . 3  165 22 814 2.89 I 1  5 ID 4 38 I 2 2 36 .75 -04 9 120 1.91 146 .09 I6 2.63 .O? .06 I 

A&YE 74.0+00 - I 39 . 5 20 . - . I  7; @ -1160 3.52 1 4 .  M D  E I I ! - ~ - l . . . .  - I ! ! .  2 -  4614.45 .01 2 47 .72 17 .01 -39 .01 !01 1 

74eOt40 1 75 3 55 . 3  67 9 2 1 9 2 . 9 1  18 5 ID 4 18 I 2 2 56 -28 .OS 7 80 .76 68 . I 3  I 1  1.46 .O!  .09 1 
;at@ 1 38 10 289 . I  255 l i  700 2.94 7 5 ID 4 32 I 2 2 52 .SB .07 B 51 .95 I26 . I F  15 1.99 .01 .17 1 $&/L 
'8+0+20 I 35 2 XI .3 85 I 1  3 4 5 3 . 0 5  5 5 I D  2 22 I 2 2 55 .32 .04 7 8 0 1 . 6 0  83 .IS 1 0 1 . 7 4  .01 , I 1  1 

A&U€ 

* GOLP 
7!9+?! - -!-!59.5 46 . I  lj-.. .?- 223 ;i;ii- ..S-ND 2..__..15 ._! 8 2 66 .31 -04 2 105 .65 46 .03 23 1.19 .01 .Ob 1 f&7&/#voA/ sn9. ?w 

lB+O+40 i 18 49 . I  2 5 '  8 193 2.57 I 1  5 ID 2 I 3  I 2 2 65 .21 .32 8 27 .65 41 .20 7 1.65 .$2 .02 1 

78+0+8O 2 49 7 110 . I  96 I4  1257 2.88 13 5 ID 4 I9 I 2 2 55 -29 -06 10 66 .e7 132 . l i  9 2.63 .02 .OB I 

sm' 78 ' 78+\420 1 1 3 7  4 50 . I  6B 5 2 9 0 2 . 6 8  22 5 ID 2 20 I 2 2 54 .36 .04 6 65 .8@ 70 . I 4  I 1  1.23 -0 ;  .Ob 1 

,,?8+0tbo 1 !S 5 61 e 4  'I 66 I 1  427 1-73 9 5 NO 3 20 1 2 2 52 .31 .06 5 68 .94 137 - 1 4  12 1.75 .01 .07 I 

78+1+00 2 1: 2 87 - 1  I ?  4 445 1.25 S 5 ID I I9 I 2 3 28 .21 . I9  4 7 .21 140 .09 10 .67 .02 .P5 1 

B O *  

I 78+1+45 I 304 3 I36 . I  101 12 566 2.76 5 no 3 49 I 2 2 43 .e4 - 0 4  IO 128 1.20 154 . I I  28 1.81 .oz .OB I 
5 I D  2 30 1 3 3 56 .58 .OS 6 106 1.20 105 . .IO 26 1.49 .02 .IO 1 -  

98 20 341 4.35 5 ND,  1 . 20 I I 1  2 ,,,BO, . I 1  .07 2 268 1.46 81 .OJ 20 -1.78 .01 .07 -I-- 
I , 275 9 44 (f$ 76 5 ( 7 :  1 I6 I @) 2 ,!39, -33 .02 4 76 .4I  55 .81 0 1 . 0 2  . .01 .. -04 2 __ 

.. . .. .. . - - ~ - -  1 . . . .. . . - . .. 1 

5 ID 5 58 I 2 47 2.18 . I2  9 59 1.12 86 .O! 25 1.15 .02 .a6 I 

7B!lfEO. .. I -2% 3 io 
78+2+00 

m i - i  4 81 B I68 .I k 92 23 801 4.34 42 5 ID S 61 1 I i 47 2.53 . I 1  I 1  62 1.18 95 .07 2J 1.28 .03 .O: I 

5 ID .. 6 100 56 2.19 .09 5 97 1.74 65 .01 23 1.26 .01 .-%Q5 . I  
55 2.30 .09 4 91 1.77 68 .01 23 1.26 .01 .04 I 

PI.R-24 3 73 7 ,  150 . 3  81 21 708 4.11 
POWER LINE PLA-3-L 2 . '& 6 137 ! 5  I66 67 988 5:4? 

I 62 fl5; 1% . 3  75 13 ~ 7 3  3.96 77 5 ID 3 24 I 5 6 50 .55 . I 2  I 4  M)  .72 93 . I O  15 1-47 .01 .Ob 1 
9 16. .?I /273 0. ..A!.- 18 1343.@--- 59 .- ..S -.MD-- 6 24 I 14  !>- 2 45 -26 .22 35 38 .40 71 .... 03 12 1.07 !u. .04 I-- 
I 40 8 79 . I  !O I O  .622 3 . 3  42 5 ID 3 20 1 3 3 46 .33 .OB 10 66 .72 83 . I 1  10 1.31 .01 .OB I 

;rRfNCE) 34. A34E 3 59 7 112 . I  24 IC 1025 6.87 5 IjD 4 29 1 2 2 43 .82 .07 20 15 .42 130 .OI 15 1.17 .01 .Ob I 

: 78+1*60 I . ! 5J ,  7 A9 , 4  70 

I 8, H ? / r  rLA-44- . . I..oO2 @; 139 . 4 1 .  I63  1013 5.33 5 I D  3 IO3 I 

: ! J !  I . 19 - 6 . .  C . @ 79b . ,p 1528 2.39: 5 c.2, 6 96 1 15 2 73 . .68 .06 12 613 2.05 86 .O( 18 .1.77 .01 -06  ..- 

I 84 9 . 132 Q 773 r$ 993 ,m @ 5 ID 5 126 I . {i,, 2 69 .S I  .oe 12 524 3 . 1 1  78 .03 IS 1.48 .OI .03 . I 
1 42 8 93 ., 109 I 1  418 3.21 ' 3 1  5 I D  4 22 I ' 3  2 52 .25 .09 8 85 .84 96 .IO 10 1.45 .01 .Ob I I :  r 

I 1  5 I ,2 76 . I  468 . 3 4  B s I C . 4 :  53 5 I G  5 129 I 7 2 b 4 1 . 4 0  .07 8 4 2 6 3 . 1 9  60 .07 1 3 2 . 0 4  -01 .04 I 
.! -._. ri .. 

I @ 2 /$ .68 . O B .  -13 289 1.62 116 .03 14 I.#' .61 . 0 4 -  .-! 

7REdCff I1 

10 d5.t [!5,, I j r  .j 479 ' 5 1  2 5 3 2 m h a  5 ID 4 91 

... 



SAWLEB no CU Pb ZB A9 MI Co Nn Fe As U nu Th Sr '3 Sb BI V Ca P La Cr )I9 Ba TI B PI Ma K Y 
P P I  P P I  P P I  P P I  P P I  P D I  P P I  P P I  1 P P I  P P I  P P I  PP' P P I  P P I  3P' P P I  P P I  1 1 P P I  P P I  1 OPB I P P I  z 1 1 P P I  

W t M l  I 84 IO 91 . 3  148 18 893 4.75 11 7 I# 4 18 I 2 2 64 .U .OB 22 120 1.U 227 .20 10 1.69 .02 . I1  I 
I 79 IO 98 . I  139 18 953 4.58 I t  5 I D  6 33 1 2 2 61 .SO .09 24 ItB 1.45 304 .I6 I4 1.65 .03 .I2 1 W*My 

rRmw 99 9948oc I 63 B 70 . I  104 16 794 3.68 12 5 ND 2 33 I 2 2 67 -71 .I2 IO 88 1.58 I86 .22 10 1.68 .04 .I2 I 
I 

9949oc 1 77 IO 75 .Z 136 I9 744 4.52 I I  5 WD 2 32 I 3 3 76 .59 -07 15 143 1.47 272 . 24  7 2.44 .02 . I 1  I 
&a. 31 U P  SI+Z6OL 1 Ibb 16 77 . 4  I l l  31 698 5 .93  6 d  5 ND I 45 I 6 2 76 1.75 .05 5 152 1.86 51 .03 9 2.62 .01 . ) E  3 

81+151 2 172 TT A4 . 2  15J 32 994 4.06 49 5 I D  1 33 I 2 2 72 1.03 -09 7 IbO 2-68 100 .I7 I I  2.17 .02 .08 1 
81420~ 1 1% 5 70 . 3  105 20 845 4.15 68 5 ND 2 37 I ? 3 78 -99 -09 9 100 1.85 I14 .20 10 2.14 .03 .IO I 

I I96 10 67 . 2  135 22 800 4.20 44 5 I D  2 36 I 2 2 77 .PI .OB 10 118 1.97 100 .I9 9 2.33 .03 .09 1 
14744 2 67 117 . 2  b2 I3 931 4.38 18 5 ND I 31 1 4 2 45 .39 .07 7 56 .82 96 .08 2 1.62 .02 . I 1  I 
147*7 1 56 I3 89 . Z  76 13 8063.73 20 5 ND 1 28y I 3 2 46 .41 .07 7 69 .86 97 .IO 2 1 . 5 0  .02 . I I  I 

I 56 15 94 .I 86 I4 697 3.94 15 5 ND I 27 1 2 2 57 . 4 1  .OB B 76 .99 97 .!I 2 1.59 .03 .I3 I 14749 

l U 2 - _ _  I 59 I2 78 . 2  BB 13 961 4.i4 35 5 I D  1 29 1 2 2 50 .45 .07 7 61 1.12 88 .07 2 1.56 .03 -09 I 
.- ' 5 6 i 3 7 L  I 73 9 67 .Z 52 13 485 3.92 66 S NO I 2S 1 2 2 59 .55 .06 3 71 .88 57 .07 11 1.55 .02 .07 I 

23+0+40 I 36 * 119 .I 72 I 1  359 2.8b 2 5 No I 18 I . 2 2 $9 .41 .Ob 3 91 1.27 89 .09 IS I.9b .02 .08 I 

. 

- P f i A C N  2: 81t2Y 

7%E/KH ,cpt T.H&?L€ i - 

23+0+60 1 43 6 93 .I 44 9 303 2.04 82 5 ID I I9 1 2 2 40 .32 .04 4 46 .62 67 .06 I I  1.38 .02 .07 1 G c d  D sm. 2 3  23t040 I 83 7 143 . 3  75 20 777 4.54 7B I I D  2 36 I 2 2 72 .52 .OB 2 75 1.17 74 .08 I b  2.02 .02 .IO -.-, - -  
?3+Ir00 I 49 6 M .2 75 I? 298 2.86 IS 5 Ill 3 18 I 2 2 SO .34 .03 5 72 .99 7: .li 12 l . b 7  .02 .07 I c u  ma - .. ___ -- - 6 A fL CKf#7/& 

._ . 
'!tl+ZB I 53 3 54 . I  65 IO 241 2.84 7 S MD 1 I7 ! L 2  2, 53 .36 .O+ 2 71 1.01 54 , I  0 I2  1.54 .?2 .Ob , 1, 
31*1*b0 I 125 7 155 . 3  124 31' 714 5.53 21 5 I D  I 21 I ~ 2 2 IC1 .59 .04 f 241 3.71 
JI+I+BO I 95 4 53 .I I14 20 443 3.84 3 5 I D  I 20 I 2 2 -68 .67 .02 ? 214 3.26 52 .09 I7 3, 

 moa I 119 10 109 .I 149 -fl 563 5.l b8 5 I D  1 29 . I 3 2 79 . I 4  .04 5 237 2.95 63 .03 18 3.33 .01 -04' I 
J1*2+20 I 99 b bb .Z 115 22 524 4.58 88 5 ND I 25 I 2 2 72 .50 .04 2 131 2.00 I03 .04 I3 2.63 .01 .04 2 
51+2+40 ! 69 8- 69 ._Z 91 19 545 5.9; 5 ID 2 20 . I  2 2 6V .30 .Ob 4 I S @  1.59 78 .06 P 2.!6 .O2 _.$ I 
11 42460 1 110 7 i b  . 3  168 2 5 ND 1 10 1 2 2 60 . 3  4 .04 2 179 1.54 41 .OS I1 ?.Ob b l  .Ob I 
52*0+00 I 41 4 M . I  102 I s TI z 16 I 2 z 58 .sa .ox a 901.08 14 . I S  81.26 .02 .oq I 

N C 4 R  
Erf3' 31 

5240+20 1 43 9 100 . I  113 Id 582 3.49 9 5 dD 3 15 I 2 5 61 .32 . t 9  !O 65 1.10 103 -15 IO 1-81 -01 .IO 1 N€RP 
5 2 W 4 0  I 53 10 137 .I 71 IS 76R 4.19 6 5 MD 2 21 1 2 2 85 .48 .I; b 61 ! . b b  108 .I9 IO 2.09 .01 1 
52*0+60 I 3 8 IPS . 4  59 13 1437 2.68 10 5 I D  3 I4 1 3 2 51 .26 .07 5 50 .65 I62 .I4 9 1 .43  .01 .09 I 
52+0+80 1 26 3 75 . 4  73 I O  685 2.55 9 5 ID 3 14 I 2 2 46 .27 .03 E 59 .64 145 .I4 IO 1.42 .01 . 0 9  I 
52*1+00 I 37 4 69 . 2  83 12 432 2.76- 4 S NO I I3  I 3 3 ?5 .33 .04 6 82 -80 133 .I5 7 1.41 - 0 1  .09 I 

sm. 52 



--. 
9949n 9 107 9 I I P  .I 240 24 1422 4.56 I8 5 NO 4 151 I 2 5 80 . I 8  .OS 9 143 .38 157 .03 15 -75 .01 .Ob 1 

TREn/cU ._ 9’)+13 3 74 8 136 . 3  905 59 I678 8.94 71 5 NO 2 45 I 2 4 117 1.78 .01 2 540 .51 PA .01 I6 .73 .01 .02 I . -  
9!3 c_ 994hOR 3 EO I t  74 .I 52 I4 7834.69 6 5 NO 3 31 I 2 6 71 .26 .I2 9 35 . I 1  361 .01 17 .58 .OS . I 3  1 

1 1 4 2 5 6 ~  1 20 4 16 .I 6 4 967 1.44 3 5 I D  I 706 I 2 2 25 25.84 .01 2 9 . S i  22 .01 2 .64 .01 .O: 1 - OP 31+2601( I 72 4 42 .2  30 I4 911 3.80 851 5 NO 2 275 I 2 2 30 9.10 .02 S 5: 2.03 I7 .81 2 .88 .01 .OS 1 f7B. ?/ , -,.r T .  - - 
8ltSlR 2 198 9 60 - 1  57 28 1106 6.17 221 5 LD I 22 1 2 2 121 .&E .02 4 75 5.04 25 .01 I I  4.77 -01 .OS I 

IREdC# 0 1 t M  I 222 IS 74 . I  44 37 1111 9.27 129 5 ID I I4 I 2 2 311 .57 .03 z 34 2.73 30 .OI 12 4.19 -03 -07 I TABLE Z 
8 1  81*3R 1 4 4 2  3 44 . I  131 32 8504.31 10 5 NO 1 I 1  1 2 2 74 .61 .02 2 1035.28 13 .Oh 54.1s .03 .04 1 

.. .X?’ 1% 156*37R I 65 I 1  38 . I  82 25 1040 4.28 48 5 10 I 158 I 2 2 02 5.95 .01 2 197 2.69 23 .dI 7 2.14 .03 .04 I 
srA’. 52 52 23 314 42 , 36 (l,g 5 2 40 :-9.291 14 5 ID 2 s I 3 2 32 .07 .01 3 14 .09 4b .04 1 1  .I4 .01 .02 1 

ROCKS 
I 

i 

I 



. 

AMAZON PETRULEUM 

SAMFLE# AQ 
FFM . 

76+ 1 SR 
76+ 14R 
7&+15R 
76+16R 
76+ 17R 

.1 

. 5  

.4 

L. 1 
7 . 4 

.--$ 

76+18R . 8  
STD C/AU-(l .  5 i.9 

- See 

FILE # 85-0961 

Ao Sb 
FFM FFM 

7 h  3 
39 5 
27da 8 

1 1  498 
1993 i 

-P!  

1329 14 
39 15 

AUS 
FPP 

4s 
27 
13 

155 
340 

4.030 
500 
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SAWLEI i o  cu Pb IO i p  MI co )In f e  AS u nu rh Sr Cd Sb 31 V Ca P La Cr Mq 8a 8 A I  NI K ti 
) p i  PPI p p I  ? P I  p p I  ppa p p I  P P I  1 ope P P I  P P I  ODI CPr P P I  OP*  P P I  D p I  1 1 POD P P I  1 P P I  I PPO 1 1 P P I  

A 

nt5 I 53 \r 5 L  135 .2 37 9 429 3 . 7 3  6 5 I D  4 25 I 2 i 41 ,SO .Ob I 1  41 .59 67 .04 I2 1.77 .01 -06 I NEAR 
fld' 5120  1 55 2 138 . I  42 10 476 3.92 12 5 I D  4 25 I 2 2 44 .28 .07 IC 44 .60 16 -05 1J I .E2 01 .OB 1 
25 ! Y Z O  I 5: b h  144 . I  42 9 350 3.73 10 5 I O  4 23 I 2 2 43 .26 .07 9 45 .54 66 .OS 13 1.49 .01 .06 I 

b*5 I 43 5 ~ 1 2 9  , I  37 7 360 3.32 12 5 I D  3 20 I 2 4 37 .23 .05 9 31 .42 71 .Ob I 1  1.13 .01 .IO I 
N€4R 2bQ0 I 45 4 83 . I  56 8 294 3.08 7 5 ND 2 19 I ? 3 48 20 .04 9 53 .59 54 .09 10 1.12 .01 .09 I 
Srh . ibt40 I 40 9 k  IIr . I  49 8 662 2.88 19 8 WD 3 25 1 4 2 42 .34 .09 10 4b .47 90 .OB IS 1.09 .01 .12 I 

26 26+60 1 75 I t  I46 . I  6b 10 591 4.94 94 5 I D  4 31 1 E ' ,  2 35 .37 .09 I 1  27 .33 125 .02 11 .84 .01 .09 I 

:i*G+OO 5 39 36 7 547 3.': 19 5 Xb 3 26 I 2 2 52 .20 .O7 9 26 -34 146 .M 10 1.12 .OI  .07 I 
31+0+20 2 46 ;!~& if 58 9 1022 3.58 6 5 WD 2 21 I 2 2 44 .30 .Oh 14 34 .57 178 06 9 2.07 .92 .IO I 
Jl+O+4O 5 69 '16:m :: :: 21 1246 5.37 I5 5 I D  4 33 I 2 4 71 .33 . I 9  8 34 .60 186 . I1 E 2.42 .OI .08 I 

F&o M 31+0*!5 k 51 7: I4 954 3.88 6 5 NB 3 31 I 2 2 51 .SO .07 12 49 .15 146 .Ob 9 2.25 .01 .D6 I m8& 4 
31+0+8c' 4 SO 8 . 7  , 44 10 599 3.52 8 5 I D  5 24 I 2 2 44 .22 -06 10 33 .5S 98 .OS E 1.W -32 .OS I 

Jl+1+00 
31+1*20 4 59 11:. b4 .2 48 I1 984 3.66 9 5 i lD  I 28 1 2 2 44 .38 .1>7 14 36 .54 157 .07 10 2.00 .02 . I1  I 
31tlt4G I 65 61 1 15 50 7 4.29 I 4  5 I D  2 25 I 3 i 47 .42 .J4 ? 26 .hS IO8 .05 10 2.24 .02 .09 I ,  

I?*'. .20 I 44 13 9 . e  6P IZ I107 2.86 4 5 I D  3 31 I 2 2 41 .43 .bJ I1  49 .66 81 . I2  : b  1.71 .02 .08 1 

J2*Ot€: 3 51 1Sb 186 . I  b t  IS E17 4.70 19 ? I D  4 23 I 2 2 56 .28  .09 I 1  53 .69 107 .IO 9 1.81 .01 .09 , I 

32 S2+1+20 I 33 9:. 119 . 2  40 8 344 3.75 I1 5 YD 2 18 I 2 2 39 .25 .09 7 41 .?5 19 .06 I1 1.12 .01 .07 I 

sr4. 3( 
7 bb 13 Q(-l;:) :: 21 2!42 5.22 I2 7 ND I 55 1 2 2 40 4.43 .07  9 10 .62 78 .01 E 1.W .02 .OX . . J - '  

..),Ot$O 2 58 7;. 179 * I  76 17 1582 3.06 17 5 I D  5 25 1 3 2 50 .35 .I2 I1  53 .76 146 .IO 9 2.16 .Ol -09 1 

;z+*. i7 2 70 IO! I 5 .I 61 13 1415 (.so 13  5 ID I 28 I 2 3 4? .36 .IO 16 65 .a9 87 .oe 8 2.53 .OI .09 .; I 
FROtV 32t0*..? 2 37 8 172 .2 61 10 1161 3.17 12 5 I D  I 30 I 2 2 39 .40 .07 I2 46 .53 13b .Oi 13 1.bG .01 .09 I 

S e *  32*1+00 I 46 9~ IS! .I 41 9 404 1-63 15 5 NO 3 27 I 2 2 40 - 3 9  .OB IO 37 .4@ 102 .06 I1 1.15 .01 . I1 ; I 

32+1+10 I 44  6 100 . I  55 9 3i4 3.93 31 5 I D  3 25 1 2 2 43 .29 .05 E 46 .61 126 .04 9 1.58 .01 .08 I 
3;+1+60 1 35 5, E9 . 3  56 9 303 i.45 59 5 IP 2 24 1 2 2 51 .29 .05 6 49 .71 I18 .09 8 1.52 .01 .37 I 
44+0+00 : 26 2 63 . I  6E 8 269 1.56 7 5 ND 3 I5 I 2 2 45 .31 .04 6 71 .14 92 . I4  7 1.12 .02 .07 I 
'"ut20 I 27 6' 63 . I  13 8 2 7 8 2 . 6 1  7 5 I D  3 I4 1 2 2 45 .31 -04  5 74 .76 87 .I4 P 1.14 .01 .09 1 

Sm? * 44+0+4O I 32 9 .  I12 .2  62 9 382 3.'7 10 5 I C  3 35 I 2 2 42 .46 .40 1 34  .SI 274 .09 I1  1.71 .01 .OE I 
44+0+60 1 36 IO 140 . 2  60 I 1  476 2."4 5 5 YJ 2 21 1 2 2 !7 .49 .03 I 1  71  .74 I41  .I4 I1 1.76 .02 .OB 1 

- - . I  19 12 595 3.67 9 5 YD 2 15 I 2 2 50 .25 .96 7 b5 .EO I14 . I5  9 1.68 .01 .09 I 

59+0+20 b 72 7 h  121 . S  138 15 485 5.05 28 5 I D  4 34 I IO 2 63 .ZE .08 I4 118 1.00 120 .OO 10 1.44 01 .IO 1 

S9*0+40 4 91 6, 102 .+ r6l 20 693 b.5b 15 5 IO 4 39 I 8 2 89 .43  .IO I8 165 1.66 237 .09 1 2  1.91 .01 .IO I 
S9+0+60 , 4 A9 I l k  IN .3 115 I9  932 Z.50 25 5 ND 5 37 I 4 2 E8 .48 -07 I E  151 1.59 158 . I 3  IO 1.99 .01 . I I  1 
bI+Ot00 2 72 17' 134L . 2  74 10 S62 1.50 22 5 ND 6 52 1 7 2 32 .33 . I 5  21 43 -34 I54 .04 I2 .87 .01 . I 3  1 

. 4 .  8; I4 950 3.19 15 5 No 5 72 I 2 2 41  .54 .I5 15 68 -76 327 . I 3  12 1.68 .02 .I4 I 
I 35 : 2 '  . I  96 9 860 4.7J 23 I9 NO 25 39 I 2 2 49 .50 -09 1E8 102 1.14 I50 .07 I7 2.13 .01 . I 4  I 

6lW+:O 
ST& '' 6 , 1 0 4 0  

F R O  y 

.'w 44+048O 1 22 5 ,  103 - 1  62 9 J6E 2.49 8 5 ND 2 15 I 2 2 43 . i 9  .03 7 61 .73 104 . I 6  9 1.27 .01 .09 1 

.2 215 '31 2213 1b.931 22 5 I D  8 98 I 2 2 (T32' .63 .I6 26 163 2.04 144 , I 1  9 2.79 .01 . I 3  I 

s m .  59 

I 44 SL  59 . 2  I28 I7 674 3.08 12 5 WD 3 30 1 4 2 47 .84 .I2 1 125 2.06 82 .I4 21 1.33 .02 -12 I 
M-3-L 1 43 9 h 5 7  . I  119 I6 6 4 2 j . 0 3  5 5 ND 3 31 I 2 2 4E .17 .IS 6 117 1.90 81 .I4 I7 1.29 .01 .Ii I 

- ..___. .- AD-4-l I 42 2 57 . 4 L t S ?  :: b 2 5 3 . 0 1  2 5 ID 4 32 I 2 2 48 .85 - 1 1  8 1 3 9 2 . 1 8  03 .I4 26 1.33 .02 .09 I.-. 
51 0100 I 33 l r  138 . 3  100 I1  795 3.13 5 9 NO 6 20 I 3 2 55 .34 -06 I5 E6 .92 I43 .I7 6 1.71 .02 .IS I 
51 0120 1 Jb 1: 106 .2  93 I 1  825 2.97 5 5 I D  3 20 1 2 2 52 .34 -04 18 76 .EO 147 . I7  4 1.65 .02 . I 1  1 
51 0 4 0  I 31 5 .  bO . 3  91 8 3 2 3 2 . 9 0  5 8 ND 4 I1  I 2 2 5S .36 .OJ 15 97 .85 93 . I9  3 1.41 .02 .IO I 
SI O M  1 45 9;- I88 . J  94 I 1  760 3.01 5 5 I D  5 I9 1 3 2 50 .34 -06 I6 72 .90 I62 .I6 2 1.58 .02 . I2  1 
51 0*80 I 37 3~ 71 . 2  82 9 3 6 9 3 . 2 9  9 I2 ID 4 I6 I 3 2 56 .34 -04  I6 79 .E5 122 .2I 5 1.34 -01 . I 1  I 

51 1+00 I 34  b ,  E3 . 2  90 7 496 2.87 2 8 I D  2 17 3 2 50 .32 .04 15 82 .E6 110 . I8 2 1.39 .01 .IO 1 
51 1120 1 42 9 ,  7 9  . I  103 10 367 3.03 12 15 WD 4 18 ' 4 2 S2 .36 .06 12 91 .93 I l l  . I ?  2 1.53 .SZ .IO I 

NE4rP 
m. 5 1  



m 2 0  1 27 2 99 . I  132 12 4 1 5 3 . 0 3  11 5 I D  1 25 1 2 6 51 .41 .04 I 1  102 .92 108 .22 5 1 . 4 2  .Ol . I3  1 
58440 1 21 6 91 . I  91 9 5 3 2 2 . 0 2  9 5 I D  I 47 1 2 3 40 .47 .24 8 75 .64 186 .IO 4 .88 .03 .06 1 
W 6 0  6 35 e 127 . I  105 1 1  790 2.51 12 5 ID I 47 I z 2 37 .40 . I 9  12 73 .55 24s .07 5 .e9 .OJ .oq I sn?. 5 3  
we0 & 70 I2 117 . I  348 23 737 5.49 76 5 U 1 48 1 IO 3 80 .41 .o( 14 272 1.10 81) .07 7 1.73 .01 -08 1 
m+iw 4 76 13 124 . I  123 16 1032 5.10 51 5 I D  1 56 I 4 2 61 .41 . I 1  13 78 .70 144 .Os 9 1.22 .01 -10 1 
m20 2 4 i  5 130 . I  92 18 903 4.58 7 5 I) 1 34 1 2 3 So .52 . I2  14 98 1.93 239 .23 5 2.42 .02 .IO I 

Sr;19. 60 60+40 2 53 9 GjQ . I  I I I  14 1184 4.49 22 5 ID I 3s I 2 z ss .37 .14 22 e9  1.011 a 9  . I Z  7 1 . 7 8  .OI . I (  I 
62+0 2 77 4 126 .z  101 10 m 2.83 6 5 IO z 23 I 2 4 53 .29 .oh 1 e2 .e2 264 . I Z  4 1.31 .OI .oe I - 

' $a. 62 U + ~ Z  1 33 14 16C .2  223 18 814 4.54 9 5 I 8  1 46 1 2 4 60 .59 .09 14 214 1.W 149 .21 12 2.35 .01 .20 1 
62+24 I 28 10 1U . I  198 17 7 3 5 3 . 9 3  7 5 I D  1 44 1 2 2 55 .52 . I2  14 198 1.M 159 .I9 1 3 2 . 0 5  .02 .I9 1 
120420 1 7  4 55 . 1  13 3 221 1.13 2 5 I D  1 21 I 2 2 26 .17 . I9  2 8 . I 9  98 .OB 5 .59 .03 .04 1 
120440 1 21 2 72 .I 55 6 3321.90 5 5 I D  1 25 1 2 2 40 .29 . I3  5 42 .58 96 .IO 6 1 . 1 1  .02 .07 1 

sm '=* 120*80 1 15 7 80 . I  38 6 319 1.75 3 5 I D  1 23 I 2 2 39 .XI -16 5 41 ,47 94 .IO 3 .94 -02 .05 1 

1204120 2 48 6 108 . 3  IS3 15 715 3.29 I 1  5 I D  2 23 1 2 2 bl .31 .OB E 101 1.26 123 . I4 4 2.31 .02 .IO 1 
123+60 1 5 2 62 . I  16 3 1 7 0 1 . 1 6  2 5 I D  I 25 I 2 2 27 .21 .23 4 6 .19 78 .08 6 .62 .03 .04 1 
123400 1 51  2 I17 . 2  169 14 698 3.40 10 5 I D  1 21 1 2 2 52 .41 . I5  8 135 1.34 170 . I4 4 1.92 .01 . l o  1, 

I23+ 100 1 33 4 52 . I  177 15 3 9 3 3 . 2 1  7 5 ID 1 21 1 2 2 52 .54 .03 6 219 1.74 78 .I7 10 1.78 .02 .06 I 

123+140 1 32 6 40 . I  87 9 247 2.78 2 5 I D  I I8 I 2 2 55 .33 .02 6 83 .83 65 .16 3 1.14 .02 . l o  1 

I 23+ 1 eo 1 52 2 102 . I  171 I9 7 1 5 3 . 7 4  5 5 I D  1 26 1 2 2 56 .44 .OS 13 133 1.34 138 . I 7  7 1.93 .02 . I 3  1 

1N*M I e e 76 . I  16 3 m i . i e  z 5 ID 1 23 i 2 2 28 .ZI . I T  3 10 . z i  72 .oe 3 .&I .os .04 1 1 

120+100 I 36 z 90 . z  98 IO 317 2.61 4 5 ID 2 19 t 2 2 50 .a .os 5 74 .e5 96 . I S  5 1.54 .oz .IO I , 

I 

123+120 I 37 2 45 . 3  116 1 1  298 3.06 4 s ID I 10 I 2 2 54 .40 .os 5 107 1.09 57 . i 7  2 1.24 .oi .09 I 

Fm. r23 1234160 I 51 9 100 .z  154 14 4573.11 8 5 ID I ie  I 2 2 56 .33 .IO 4 99 1.00 117 . I S  6 1 . 5 8  .oz .oq 1 

123+260 1 e 4 69 . I '  2s 4 321 1 . 3 3  2 5 ID I 2s I z z 34 .a .09 4 i t  .zo 101 .IO z .60 .oz .04 I 
166420 1 36 10 57 . I  115 I 4  386 2.96 8 5 NO 1 20 1 2 2 58 .37 .03 6 110 1.23 E2 . I S  6 2.03 .02 .OB 1 

117*1L 1 84 7 96 . I  8: 17 371 3.05 5 5 NO 5 ;5 I 2 2 64 .:i .Ob 7 . i O  1.11 92 .I7 7 Z.24 .02 . I2  1 - I ,:+x : m  It 69 . I  63 I2 488 5.57 6 S WD -4 43 1 Z Z i l  .5; .IO 8 :9 1 . 3  46 . I 4  9 1.73 .02 .08 I .. - - .  

1 1 7 * 1  4m I ! '  ;E . i  i; 15 604 4.49 e 5 ID 6 46 I : : BO .SO .o9 9 7: 1 . ~ 4  $8 . i i  I I  2.11 .o: .IO I 
5 9 I L  9 79 1; :;6 . I  048 5i I X E  6.97 19 9 NO 6 151 I Z i 79 j.51 . I 5  I2 569 5.16 98 .04 55 2.56 .O1 .13 1 

fU€#CU 59 :=+x 10 16 . 4  619 04 3181 7.60 46 7 ID 7 97 1 2 2 108 1.61 . I 1  7 45s 3.91 15: .I1 17 2.86 .OZ .12 1 

lT&E&cM lo ) l  6141L 1 6: E b8 . I  1;: 1; 581 5.77 B 5 ND 6 ZO 1 : Z b9 .58 .09 9 113 1.63 E6 -16 1; 1.4; . O s  .I: 
1584UK 8 61 . I  151 18 467 3.42 9 5 ND 1 20 1 2 2 61 .46 .o( S 138 1.74 84 . I 3  2 2.19 -02 .07 1 

TRgficY f58 1 5 0 , ~  1 84 6L.52 . I  126 15 4 4 6 3 . 2 8  2 5 I D  1 22 I 2 2 6b .48 .o( 5 I23 1.57 72 .12 6 1 . 9 1  .03 .07 ! 
15843SL I ~ L B I  . I  1x3 n 5 4 5 4 . 1 2  1 1  5 ID I 20 1 z 2 74 .43 .IO 1 1x1 1.72 59 . I S  22.117 .OZ .w I ,  



SAMPLE) NO CU Pb In bg Mi CP k Fr 4s U Ik l h  Sr Cd Sb Bi V Ca P La  Cr l9 81 Ti  B AI I r  K Y 
PPI PPI PPI PPI ppn PPI ppn PPI I ppll ppll ppll PPI PPI PPI PPI PPI PPI I I PPI PPI! t PPR I m I I I PPI 

13 110 . z  97 ~ ~ 1 0 5 4 5 . 4 1  2 5 ID 3 28 I 2 2 l i b  .sz . I Z  a 121 1.71 85 .n 5 2 . 4 5  .oz .OB I 
9 I64 .4 174 47 1833 7.22 8 5 I D  6 34 1 2 2 I74 .66 .I1 10 I91 2.40 116 .23 2 S.12 .02 .Ob I 

I1  134 . 3  134 30 PI4 6.49 5 5 I D  4 27 1 2 2 134 .44 .Oh 3 150 2.03 72 .25 2 2.66 .02 .05 I 3l/i 8 I35 . 2  I62 37 BM) 6.45 8 5 I D  3 35 1 2 2 94 .52 .Oh 4 112 1.91 50 .25 2 2.79 .01 .07 1 1 
I 65 4 94 . I  209 ZS 766 4.86 7 5 I D  2 24 I 2 2 14 .45 .07 12 171 1.80 92 .22 2 2.43 .01 .Oh 1 

/03 I03*40 I 47 5 76 , I  104 13 484 3 .59  2 5 I D  4 18 I 2 2 60 .32 .05 I3  9 4  .92 103 , I 8  2 1.63 .01 .07 1 

! w 7 0  rm 6 187 . I  187 40 IO67 6.46 8 5 I D  4 26 I 2 2 85 .35 .09 5 132 1.64 135 .20 2 2.87 .01 -29 I 
1.14 1 29 4 72 , I  71 I 1  7542.80 2 5 I D  5 24 1 2 2 49 .34 . I I  7 66 .BZ 128 .I5 2 1 . 7 8  .01 .Oh I 

srh. 1 4  ! O ; b 2 0  I 19 2 26 . I  4 1  5 256 i.45 2 6 I D  3 8 1 2 2 21 , I 3  - 0 3  5 42 .38 47 .07 2 .60 .01 .04 I 

103 
103+5 
105410 

Reevr l03+lS 
smT/& 103+20 

lO3+6O I ai  s 154 . 3  n o  28 i o n  5.58 I I  5 ND 4 26 I 2 z 80 .40 .o9 7 12s 1 .73  84 .u 2 2.74 .oz .?I I 

IOc+5 I 44 4 78 , 3  93 12 442 3.81 3 5 NO 4 21 I 2 2 57 .36 .Ob I7 85 .77 115 .I7 2 1.61 .01 .IO I 
ST#. 106 I 44 2 64 , I  87 12 444 3.65 7 5 I D  3 I9 1 2 2 60 .38 -07 13 18 .91 99 .23 2 1.39 .01 .IO I I 

611 475Y I 50 3 53 $ 1  130 I7 796 3.42 5 5 I D  4 18 1 3 2 47 .51 .I2 I1 101 1.42 97 .I6 4 1.20 .02 .08 I 
TRE.vCH 6 I  400Y 2 @ 6 118 .2  I94 27 1282 5.93 13 5 I D  7 29 1 2 2 92 .72 .IO 12 208 2.42 21b .4I 2 2.82 -01 .20 I ~ 

6 N  5% W. WOY 1 3  3 57 . I  124 I7 739 3.26 3 S NO 2 17 1 2 2 44 .48 . I 1  I 1  91 1.26  97 .I6 2 1.12 .02 .Ob I 

4B.L J E  mtM 

, 

98tlO - 
mtzo 

I M a IDB , 3  87 1 3  524 4 . 1 8  12 5 I) 3 29 I 2 4 s( .SI .M 17 78 .w 97 .IS 7 i .89 .oz .IO I /  

I 43 IO 170 , 5  95 1 4  1247 3.58 I 1  I2  I D  6 24 I 4 2 h4 .32 . I 3  I8 78 .79 111 .I4 9 2.12 .02 .I1 I 

1 5S 8 134 .4 130 14 519 3.95 ? 9 ND 5 23 I J 2 61 .U .04 18 I3b 1.32 I49 .21 IS 1.71 .02 .I3 !' 
5r.H. 98 W14b0 

- 98170 1 39 5 79 . 3  96 IO 190 3.34 I I  I6 ID 6 21 1 4 2 61 .28 .OS 16 87 -97 105 .I7 2 1.68 .01 . I 1  - -- 

wtio f :: : :, & . 3  137 20 1408 4.34 8 5 I D  6 31 I 3 
99140 . 4  181 20 1857 4.36 8 9 ND 5 53 1 5 
9qtM I 79 bx- 131 . Z  181 21 1275 4.28 5 6 I D  4 41 I 2 
99460 I 63 8 124 .6 212 21 IO00 4.75 10 I3 I D  5 34 I 5 

SrA. 99 9pt100 I IS 6L 99 .2  102 12 4bl 3.96 6 10 MD 4 27 I 3 

O 9 + 1 2 0  I 71 8 126 .2 174 l a  637 4.58 10 5 ND 5 30 I 2 
in,: 1 49 . Z  134 12 481 3.62 10 9 ND 2 22 1 3 
100420 1 h7 1: &) .6 226 I6 731 4.20 5 9 ND 7 35 1 3 

I 50 61. I14 .? 95 10 516 3.38 9 5 I D  3 21 1 4 
I ,  43 8 86 .2 83 I I  497 3.80 9 9 I D  5 24 1 2 

100440 

S r d .  /oo ioo+bo 
ioo.ao ! 35 5 .  90 . 2  75 10 4 1 5 3 . 2 0  5 5 I D  4 22 I 2 
i o ;  I 40 8 91 . 3  82 10 557 3.44 7 10 I D  6 3 1  1 3 

2 69 .70 .08 I7 1sB 1.38 310 .28 12 2.29 .02 . I o  1 $/"E 
2 7b .90 . I 2  18 147 1.52 294 .30 24 2.50 .02 .I6 I 
2 14 .W .Oh I6 232 1.44 300 .I6 I4 2.39 .OS .L4 I 5ULNDE - 
2 78 1.00 A 12 255 2.39 210 .40 IO 2.58 - 0 2  .I6 I %/LS 
2 57 .U .OS 12 I04 1.12 129 .27 7 1.74 .02 .I4 I 

2 b3 .74 .OB I2 214 1.74 138 .24  I6 2.45 .02 . I 8  I 
2 58 .42 .05 14 135 1.27 132 .22 4 1.66 .01 .IO 1 
2 64 .45 .Ob 16 121 1.20 230 - 2 0  12 2.28 .02 .I4 I 
2 b l  .27 .09 14 57 .82 I69 .I6 6 1.69 - 0 2  .IO I 
2 65 .37 .OS 18 751.01 136 .22 61.58 .02 .I4 I 

2 54 .31 -04  14 69 .90 138 .23 9 1.39 .02 .IO I 
2 58 .43  .07 I 1  80 .86 133 .20 6 1.55 - 0 2  . I 3  I 

5n9, /a, i0:4?0 I 54 9 104 . I  105 13 a88 3.68 8 5 I D  4 22 I 2 2 59 .28 . I I  13 86 1.01 140 .I6 2 2.25 .01 . I 1  1 
1 0 1 4 ~  I 32 4 46 , I  41 6 2 6 9 2 . 5 6  4 7 ND 3 26 I 3 2 52 .29 - 0 3  10 44 .bO 106 .IS 5 1 . 1 0  .02 .07 1 
: 9 2 6  2 65 7 112 . 3  77 16 1034 4.93 I 2  7 I D  5 32 1 2 2 101 .SO .OB I4 99 1.83 261 .31 6 2.60 .02 . I 3  I 

102410 2 89 IO 118 , 3  99 18 1360 5.68 IO I I  MD 3 28 I 3 z 11s .SI . i o  is is? 2.45 258 .34 9 3.08 .oz .I6 I 
102115 1 85 12' 121 . 3  120 23 1512 6.58  10 10 I D  7 36 1 2 2 148 .74 . I f  I4 I84 3.39 246 .42 4 4.05 -02 .I4 I 
102420 2 89 12 125 ,1 118 23 1629 5.89 13 9 ND 7 30 1 2 2 121 .51 -08 I I  I66 2.70 215 .34 2 3.43 .02 .I4 I 

I 7  139 .2 119 34 1417 8.14 I5 7 ND 6 31 I 3 2 I43 .40 . I5  IS 134 3.08 379 .36 6 4.25 .01 .S2 I 23 I 1  Ti- 121 , I  IS4 2 3 1 5 2 3 5 . 9 4  7 5 llD 4 30 I 2 2 9S .44 .09 19 1322.05 209 .28 5 3 . 0 6  .03 . I 1  I 
102+25 

1 02 + S5, 2 87 7 '  112 . 3  134 20 822 5.44 1 7 ND 6 22 1 2 2 PO .33 .07 16 105 1.50 95 . 22  b '  2.76 .02 .09 I 

sTd* "2 102430 



SANPLEl I(0 CU Pb I n  A i  NI Co Bn Fc As U Au Th Sr CJ Sb 81 V Ca P La Cr 8r TI 8 AI Nr I: Y 
PPI PPN PPI ppn PPI PPI PPI PPI I PPI PPI PPI PPI PPN PPN PPI PPI PPI z 1 PPI PPI z ppn z PPI z I z PPI 

Il7tM) 1 55 5L 33 . Z  94 I1 362 2.37 I 1  5 ND 1 21 1 2 2 44 .58 .07 5 91 1.40 47 . I t  4 1.31 .03 .d4 1 
117+40 2 56 9h 149 .2  79 17 820 3.40 I4 S I D  2 51 1 2 3 67 .47 . I 3  8 67 1.18 98 . I 8  44 2.47 .02 . I 3  1 

117+100 I 83 L I l h  44 , I  I12 I8 512 3.30 13 5 I D  1 26 1 2 2 65 .63 .07 4 119 1.85 50 . I 2  2 1.88 .02 -05 I 

ll7+120 7 L  49 . 3  103 20 517  3.59 18 5 ND 2 39 1 2 2 66 1.03 .07 6 128 2.22 57 -16 6 2.40 .03 .09 1 
Il7+140 ; @ IOb 49 .I I21 23 547 3.61 31 5 ND 2 45 1 2 2 61 1.04 .07 4 129 2.34 61 . I 5  9 2.29 .04 .08 1 
II7tl6O 85- 7L 43 .I I09 I 7  507 3.00 36 5 ND I 41 1 2 2 56 -87 .09 6 I12 1.83 49 .I4 I4 1.57 .04 ,07 I 
117+180 7 k 59 . I  118 24 634 3.54 10 5 ND 2 33 I 2 2 65 .I9 .09 6 I08 1.80 67 .t6 IS 1.82 .03 .LO 1 

rT4nO# 1 I7*2OO 1 147 11 L 69 .2 210 26 626 4.63 14 S ND 2 54 I 2 3 89 .77 .08 8 199 2.23 I19 .21 4 S.27 .02 .25 1 

6 b  62b . I  I49 22 614 4.02 I 3  5 I D  2 37 1 2 2 76 .73 .OB 7 I50 1.89 103 .I9 7 2.59 -03  ,IS 1 

4 40 .I 128 24 508 3.N I f  5 I D  I 4 1  I 2 2 66 .M .OS 5 120 2.53 73 .I2 5 2.97 .02 .08 1 
ll7+240 
1 I7+ZbO 
1 171280 I 22 $A 93 .I 124 I4 459 2.87 13 5 I D  I 24 1 2 2 53 .37 -08 5 77 .87 120 .I8 I 1.99 .02 .I3 I 

117+80 I 88 3~ 55 .I 89 15 416 3.25 10 5 I D  2 30 1 2 2 67 .56 .07 7 96 1.38 72 . I 6  7 2.00 .02 .IO 1 7-Ag~€ 4 

3; 47 .2  236 29 619 3.98 I I  5 ID 2 39 I 2 2 69 .86 .07 7 245 3.03 71 . I 6  10 2.60 .03 .06 I 

Il7tW I 37 z e1 . I  113 IS 3 9 2 2 . 8 e  7 5 ID 2 30 I 2 2 56 .50 .os 6 ~ B L I S  90 . IT e 1.7s .02 . I J  I 

Il7+220 

117+320 I 40 SL 47 .2  I19 I3 311 2.86 9 5 ND I 22 I 2 2 55 -47 .03 4 117 1.36 65 .I7 3 1.69 -02 .!I 1 : 

1171340 I a 6 k  45 .Z 189 18 414 3.54 1 1  5 ND 2 21 1 2 2 56 -56 .OS 7 194 2.17 60 .I5 6 2.17 .01 .38 I 
117+360 I 46 6 L 79 .2  131 15 505 3.53 3 6 I D  2 22 1 2 2 68 .46 .03 8 108 1.14 101 .21 4 2.13 .02 .I6 I 
117+3EO I 42 6 L  92 .2  128 13 405 3.26 7 5 ND 2 22 I 2 3 62 .43 .06 9 107 1.14 104 .I9 8 2.02 .02 . I 6  1 ' 

117+4MI I SO 2 96 . I  155 I7 537 3.50 I t  5 I D  2 21 I 2 4 65 .46 .04 7 120 1.38 105 .21 2 2.27 .02 .I5 1 

1l7*4?0 I @ 2 61 . I  236 24 693 4.39 IS 5 I D  2 23 1 2 2 63 .63 .07 I O  221 2.65 94 .20 I 1  2.25 .02 .W I 
lll+440 1 72 Sc S9 . Z  I80 I7 4453.94 9 5 NO 2 24 I 2 2 67 .53 .04 8 177 1.71 95 .22 11 2.05 .02 .I3 1 
117+460 4 75 5 k  66 .2  987 83 1003 5.20 I6 5 ND I 29 I 2 2 62 .79 .OS 5 1767 9.15 38 .20 14 3.39 .01 .a2 1 
1174460 1 71 8 53 .I I88 I8 479 3.48 IO 5 ND 1 24 I 2 2 57 .56 .07 IO 199 2.13 67 .I9 3 1.74 .02 . I I  I 
1 2 9 m  2 33 l l L  99 .2  79 13 439 3.41 7 5 ND I 24 I 2 4 64 .I9 .03 7 81 .92 107 .26 IO 1.80 .02 . I 3  1 

129+2O I 8 8 135 . I  9 5 434 1.56 2 5 ND I 28 I 2 2 38 .33 .27 3 9 .20 185 .I1 2 .81 .03 .06 I 
.J 96 13 816 J.43 6 5 ND 2 26 1 2 5 62 .44 .06 10 93 1.01 158 .22 6 1.87 -02 . I 3  1 

I 9  I63 . 3  180 26 1162 7.33 40 6 ND 4 33 I 4 2 99 .33 .09 25 147 1-14 82 .07 4 1.80 .01 . I 3  1 
. Z  I28 24 1501 6.22 25 S I D  3 32 I 2 2 107 -35 .I4 27 1 1 1  1.20 I 9 4  .08 E 2.43 .01 . I5  1 

129+40 
129180 
1291 100 

<?&, /29 lZ9+lZO .I 83 I7 3950 3.27 9 5 ND 1 48 I 2 2 47 .68 .19 21 31 .48 207 .I1 7 1.42 .02 .I3 I 

l29+140 5 b'- 2% .2 84 I 7  3923 4.22 11 5 ID 3 SO I 2 2 57 .28 .09 28 51 -57 2E9 .07 2 2.10 -02 . I 3  1 
12k 17 .I 70 I1 502 3.59 2 5 WD I 28 I 2 3 61 -32 .OS 12 69 .78 128 .IS 2 1.74 .02 ;IO I 
14' 1 9 c  .I 82 21 4474 8.20 23 5 I D  I 32 1 2 2 139 .38 .IS 16 77 1.03 133 .07 2 1.70 .01 .I4 I 

I Z9+ I60 
129+1EO 
l29+2OO I1 94 . I  102 I4 1289 3.91 I8 5 ND 1 20 I 2 2 52 .29 ,I4 9 76 .85 82 .09 2 1.87 .01 .IO I 
129+2:0 I 33 5 93 - 1  43 7 656 1.97 2 5 I D  I 22 1 2 2 39 ,27 .04 6 29 .48 125 .I2 2 1 . 2 1  .04 .I1 I 
138+30 2 79 2 175 .2 101 16 2349 3.64 13 5 ID 1 34 I 2 2 56 .42 ,08 I7 65 .EO 295 .I5 2 1.97 .02 .I4 I 

I 57 10 131 , 3  90 I4 1518 3.44 I1 5 I D  2 24 I 2 2 54 .35 .I! 12 73 .90 181 .I4 2 2.05 .02 .IO I 
I 51 71 84 , I  72 9 570 2.97 7 5 ND 1 24 I 2 2 51 .34 .OS 10 62 .78 186 .I4 2 1.75 .02 -08  I 

138190 I 39 Ill,  101 . I  68 I O  494 3.13 2 5 I D  1 23 I 2 2 51 .36 -05 9 66 .75 I67 .I6 2 1.66 .02 . I 3  I 
s*. 138 lJ8tllO 1 534 IZL 102 . I  6 3  10 559 3.86 4 5 NO I 24 1 2 2 61 .38 .OS 9 67 .8I 166 .I6 2 1.74 .02 . I 3  I 

1 42 IS(, 89 . I  62 I 1  684 3.51 7 5 ND I 26 1 2 2 62 .39 .09 8 64 .92 I60 .I6 3 2.12 .01 , I 1  I 138+130 

-- 1 .  138+15C 107 . I  90 26 2020 9.02 94 5 ND 1 23 1 6 2 88 .3I  .I5 I S  67 .89 123 .OS 7 1.68 .01 . I 3  I 
:42+15 111 .I 222 21 926 4.26 6 7 IID I 25 I 2 2 86 .37 .07 I2 183 2.04 178 .I4 2 2.42 .01 .09 I 
ai051 128 . I  292 1304 7.47' (514' 2 ND 3 55 I 2 67 .73 .09 I7 214 1.21 85 .06 10 1.42 .31 .07 1 

- 

f 



snmi Ilo CU Pb Zn Rg MI t o  fln Fc A i  U Au l h  Sr Ed SI Bi V Ca P La Cr I q  Ba Ti 8 A 1  Ma K M 
PPI ppn PP(I PPI PPI PPI Ppn PPR I PPI ppn PPI PPI PPI ppn PPI PPI PPI z I PPI PPII I ppn 1 PP(I i z I PPI 

' 
$2 

IOU 
7-- 

1 I03+SR 
lOJ*hR 
103+13R 
103*I5R 
103+20R 

I l i * l R  1 2 5 2 . I  I 1  Z i ~ 9 5 . 7 9  1 5 ID ; 6 I 4 5 190 .21 .03 2 7 8 6 . 9 1  9 . I 3  5 5 . 4 :  .01 .02 I 
11:+x I: 6 b 18 . I  7 b 577 4.16 2 8 NO 4 ;2 I ; 54 .:a .OZ 2 21 1.18 I9 .08 5 1.29 .01 .Ob 1 
117+1R 9 61 I 1  16' .1 35 E 2158 E.07 2 5 NO 2 I7 I 2 2 I9S .55 -0; 2 60 5.24 41 .I; 9 4 .42  .O: .OJ I 
Il;+4R 5 ;I : 157 . I  ;I I5 :036 6.01 : 5 NO 2 I Z  I 5 Z 173 .40 .O; 62 5.33 Zb .I: 4 4.3 .01 .02 1 
Il7*:R 1 12 159 , I  30 17 231: 8.16 2 5 NO 2 I t  I 2 2 180 .iS .O; 2 55 4.b8 35 . I 1  3 4.2 .02 .03 I 

J 

I 90 8 24 . I  20 I 1  355 3.37 4 5 NO 3 6 1 2 4 31 .21 .02 2 20 .45 4 .01 3 .49 -04 .01 1 

3 59 5 97 . 2  76 27 2419 6.93 5 5 ID 4 26 1 2 3 201 1.22 .I4 2 128 5.18 207 .73 8 3.81 .08 .22 1 
I 28 3 72 .I IO 13 1064 4.88 3 5 I D  3 20 1 2 5 139 .68 .IO 2 33 2.I? 51 .IS 5 2.07 -08 .05 1 
2 57 2 82 . I  55 24 1873 6.71 4 5 ID 2 35 1 2 2 I79 1.23 .I4 2 134 4.9s 218 .69 5 4.02 . I 3  .35 I 
I 45 5 80 ,I 59 22 1740 6.44 2 5 NO 2 33 I 2 2 I89 1.19 .I4 2 I53 4.90 105 .70 5 3.85 .I2 .32 I 

- 

2 62  5 82 . I  75 22 lo49 6.32 6 5 ID 3 35 1 2 3 199 1.17 .I4 2 156 4.49 130 A 7  4 3.87 . l 3  -27 I TABLE 
I 47 3 93 . I  153 25 1428 6.69  2 5 NO 4 15 I 2 2 150 .90 .I2 2 290 4.93 30 - 5 4  3 3.52 .Ob .OS I 
1 62 4 75 . I  58 21 1215 5.65 2 5 ND 4 24 I 2 3 185 A6 .O? 2 123 3.32 42 .38 3 1.61 .07 -06 I 
I 40 5 81 . 2  80 1 2 1 1 6 3 4 . 3 8  7 5 ND 4 6 I 2 3 99 .38 .08 2 1232.44 12 .26 52.12 .04 .06 I 

MRS5/ V 

2 69 4 87 . 3  52 i P  1235 5.95 5 5 NO 2 22 I 2 4 184 -96 -12 2 92 2.92 23 -23 3 2.48 .04 .04 I SW F I D E  
4 56 5 55 . I  46 13 773 3.58 2 5 I D  3 9 I 2 3 95 -46 -07 3 62 1.41 11 .OB 3 1.28 .04 .04 I ,' r Q o C K ~  

2 72 4 75 .2  54 1911945.74 b 5 ID 4 52 I 2 2 IRE .86 .IO 2 8 9 1 . 7 1  50 .37 92.54 . I 6  . I 1  I 
4 61 4 103 .I 178 15 1536 5.79 5 5 ID 4 38 1 2 2 ISS -90 .IS 2 2% 3.85 59 .56 6 3.36 .OB .23  I ' 
2 61 5 71 . I  140 21 Ill4 4.90 6 9 IO 4 I3 1 2 2 121 .4S  .IO 3 194 2.95 26 .18 6 2.18 .04 -06 I 
I 35 6 9¶ . I  304 25 1201 5.31 I3  5 2 3 10 I 2 2 112 .54 . I I  3 401 5.04 25 .39 7 3.27 .02 .03 I 

qJ 
? 

p 

ll8+o I 56 5 81 . I  86 1: 551 1.3  1; 5 ID : 28 I 5 : 57 .64 .O: 4 bb 1.;0 5: .OP 8 1.58 .OS . lo 1 
118+7 I 5 2 14: , I  i1 ;O I114 6.62 B 5 NO ; 20 I 5 : 13; .43 .Ob 2 69 2.39 U . I ;  6 2 . 3  .04 .Ob 1 
118+8 8 IO 164 . I  20 2? 1x7 9.14 2 5 WD j 10 1 5 2 198 -40 .OS 2 Z4 :.:9 1; .lb 6 5.3 .OZ .OZ L 
ll8+9 9 180 , I  ;*o 2: 222; 8.81 ? 5 NO 6 I 1 1% .S .OS 2 29 4.06 7 .I5 4 5.6; .O; .01 I 
118*10 ISJ 5 144 . I  05 :b 1 4 3  9.4: 2 S ND 4 8 I Z 1s .X .04 109 5.66 ;3 -19 4 i.41 .O: .Oh 1 

II8+11 b Jz 9 lii , I  36 ;I 165; 10.1Z 2 5 NO ; I5 I S 2 I71 .2: .04 2 42 z.94 2; .I8 9 ;.Et .a1 .OS 1 
118t1: ; ;a0 I! !bo . I  '3 ; : I ; 6 4 a . I s  ; 9 NO 4 :J 1 7 1 108 .44 .Ob : 63:.4O 48 .I; 1: 2.56 .O: .08 1 

I Yii 4 :I6 , I  69 I; X O L O ~  z 5 HD 4 I : 2 i~ 1.18 .06 5 97 I.8i :A .I: 14 :.:E .OS .oa I 118*I; 
118*14 : 1" 8 F: . I  a9 I: b ; o i . i o  i 5 NO 4 ;; I 5 : bs .a9 .07 i ~5 1.:2 :4 . I ;  I: :.oo .04 . o i  I 
118*15 I 70 b 1% . I  71 I7  8% 4.05 2 5 NO 2 10 1 2 2 79 .87 .Ob i 67 1.41 29 -08 I; 1.70 .04 .07 I 

: 10: 2 1% . I  76 18 a;9 ;.75 15 5 NO 1 ;8 I 5 2 b8 1.51 .08 4 105 2.05 23 . I 3  16 Z.3 -0; .OS I 
2 5 10 8 i  , I  211 3 90: 8.08 2 9 NO 2 3; I 1 2 7; .:E .O; 2 182 5.69 24 .I: 17 2.40 -01  .07 1 

118*18 5 E 8 :XJ , I  IbB ;I 1 4 3  6.3 6 5 ND I 17 1 4 2 86 .;7 - 0 4  105 Z.86 29 .09 2: 1.50 .O; .Ob I 

i m ; o  ; 85 8 I:1 , 2  68 I6 586 5.X 4 8 I D  3 15 1 ; : SO .4Z .OZ ; 139 l . j l  53 .07 ? 1.41 .O; .Oh 1 

- 

x: 
11b19 z e: 8 158 . I  a; 20 a:: i.0; 2 s ID : IS I 5 z 7 1  .BI .M 2 69 1.19 zi .oq 13 1.60 .o; .04 I 

I18+il 48 7 0 4  , I  48 9 265 S.?O 2 5 HD I 1: I 4 1 58 -3; .OZ  2 67  .b4 3: . I 1  I5 1.00 .OS .08 I 
!la*;: I i  8; 8: . I  57 5 :Ob 14.14 2; 5 NO 4 :S I 5 : 85 .I2 .Oi : 2: .45 :O .I5 ;O .E9 .Ob .I: I 



SAllPLEI 

H N D - I R  

HND-SR 
HUD-4R 

nm-n 

wn-sn 

HND-6R 
HD-7R 
WID-ER 
W-9R 
HIID-IOR 

Jiildon 

I O  Cu Pb i n  
PFH FFH FFH FFH 

I 60 7 I26 
3 42 5 102 
4 57 & 105 
i 33 15 iza 
I 38 li 27 

4 39 12 41 
2 I6 6 30 

1 17 5 14 
5 38 8 70 

2 19 IO 67 

1 ia is st 

5 35 p 109 ya 26 I2 51 
7 63 12 I60 

A9 Ni Co h h 
FFM FFll FFll PPH 2 

.2  17 21 760 23.06 

. I  16 13 844 14.55 
, 4  I 1  14 419 19.70 
. l  14 16 1320 11.82 
.2  2 5 69 11.56 

. 4  7 8 I14 12.38 

.2 8 B 259 8.84 

.I 4 5 56 7.93 

.2 9 7 591 1.33 

. I  20 I9 588 10.55 

.2 12 I: 785 15.46 
. I  53 30 I97 4.75 
.5 22 IO 682 L.40 

* I  a 9 254 IJ.PE 

AMAZON PETROLEUM 

As U AU Th Sr Cd 
FFH PPI! FPll FFH PPI! pFI( 

2 5 I D  2 7 I 
1 0 - 5  I D  I I I  1 
I I  5 I D  2 9 1 
6 5 1 D  1 5  I 
8 S I 0  I 4  2 

7 5 1 D  I 8  1 
2 5 1 D  1 7  I 
8 5 W D  1 1  I 
5 5 1 D  1 2  1 
9 5 I D  1 3  1 

3 5 I D  1 5  I 
36 5 ID 2 I2 1 
E 1  5 Y D  I 7  I 

8 5 N D  1 2  2 

TABLE 5- 

Sb Bi V Ca F La Cr Il9 
PPll PFll PPI( i i PFll Pfll : 

2 2 126 .OB .06 2 17 1.32 
3 2 139 . I I  .04 2 I1 2.34 

IO 2 I62 .OS .04 2 40 1.22 
2 2 156 .02 .02 2 31 3.43 
5 2 19 .02 .02 3 12 .IO 

3 2 96 .OS .03 2 15 . I 7  
2 2 94 .04 .02 2 23 .Et 
5 2 144 .02 .03 2 I8 .65 
3 2 41 .03 .02 2 9 .07 
2 7 90 .02 .01 2 27 1.97 

2 3 102 .02 .02 2 S2 2.01 
2 2 161 .OS .03 2 44 2.0b 
9 2 40 .O) .01 2 I 1  .31 
2 1 50 .57 . I 2  8 21 .lO 

81 
PFn 
30 
20 
26 
28 

113 

38 
72 
M 
n 
u 
9 
32 
17 

129 

li 

. I5 

.20 

.IS 

.21 

. I2  

.24 
.24 
.23 
.30 
.26 

A 

. 21 

. I 8  
.01 
.Ob 

b 

8 kl Ma I; M 
FFH : i f FPll 

13 2.53 .01 .OS 1 
2 2.57 .02 .07 I 
6 1.92 -01 . I I  1 
2 3.43 .Ol .09 1 
IO .31 .01 .08 1 

7 .68 .OI .09 1 
13 1.02 .02 .I7 1 
9 .8I .02 .I9 I 
1 .24 .01 .08 I 

14 1.96 .Ol . I I  1 

3 2.12 .01 .OB I 
2 2.89 .Oi .09 I 
2 .S4 .01 .04 I 
7 2.26 .03 . I !  I 



ACHE A N A L Y T I C A L  LABORATORIES LTD. 852 E. HAS?' INGS ST. VANCOUVER 8.  C. V 6 A  1R6 PHONE 253-3158 DATA LINE 251-1011 

FISSCIY CERTIFICeTE 

'TABLE 4 .500 6 R A I  W P L E  IS DIGESTED Y I T H  uI1 3-1-2 HCL-HN03-HZO AT 95 D E L  C FOR ONE HOUR AND IS DILUTED 10 10 HL Y I l H  YAIER. 
THIS LEACH IS P A R I I I K  FOR M.FE.CR.P.CR.I6.BA.TI.B.AL.NA.K.Y.SI.IR.CE.SN.V.N8 M D  I A .  AU DETECTIDI L l l l l T  BY ICP IS 3 PPM. 
- s n m E  TYPE: CORE AUI nwuvsis BY M FROM IO ~ R A I  %ME. 

D A T E  RECEIVED: JULY I9 1985 DATE REPORT MCIILED: a43?hf C I S S C I Y E Y A .  DEAN TOYE OH TOM SCIUNDRY. C E R T I F I E D  B. C. ASSAYER 1 

AHAZON PETROLEUH FILE # 85-1480 PAGE 1 

SMPLEI I o  Cu Pb In Aq Wi Co Nn Fe As LI Au Th Sr Cd Sb 81 V Ca f L a  Cr I q  8a TI 8 A I  Na K Y Au* Cu In 
P ? I  P P I  PPI PPI PPI  P P I  PPI  P P I  I PPH P P I  PPI  PPI P P I  P P I  P P I  PPI  PPR 2 I P P I  P P I  1 P P I  I P P I  2 I 2 PPA PPB 1 1 

Da D.H. 
BS-0 1 2901 I 6 9 26 .4 78 I1 525 2.19 510 8 ND I 108 1 6 5 37 9.63 .01 2 125 1.97 3 .01 10 1.71 .01 .04 I 95 - - 

2902 1 I6 9 21 .4 6 5 1164 2.67 3080 7 ND 1 226 1 5 4 41 11.08 .01 2 3 1.82 4 .01 7 .92 .02 .03 I 745 - - 
2903 I 113 9 77 .2  78 35 I284 9.11 134 5 ND 2 39 I 4 3 I84 2.24 .04 2 I02 4.11 3 .01 8 3.47 .03 .04 I 13 - . 
2904 I 8 13 96 - 2  18 45 1301 7.55 13 5 ID 1 31 I 3 2 215 1.03 .05 2 30 4.58 2 .27 9 3.46 .04 .01 I 6 - - 
2905 I 71 9 76 . 3  E8 22 1334 5.79 6 5 NO 1 35 I 4 2 158 2.09 .03 2 145 5.00 3 .I4 12 3.49 .08 .01 I I - - 

2906 I 13 2 6 . 3  9 3 288 -78 7 5 ND 1 1 1 2  1 2 2 1913.67 .01 2 27 -62 1 .01 5 .59 .04 .01 I 8 - - 
'1907 2 30 22 117 . I  18 17 541 16.39 17 5 ND 2 2 I 2 3 53 .I3 .01 7 141.44 9 .09 10 1.33 .OI .07 I 6 .01 .01 
2908 3 84 26 108 .4 4 5 221 15.02 22 5 ID 2 13 I 2 2 4 2.28 .01 15 1 .07 5 .01 9 . I 2  .01 .04 1 I4 .02 .02 9. D e  tt s 

85-02 2909 2 51 27 123 .2 7 8 I62 15.72 10 5 ND 2 7 1 2 3 18 .52 .01 14 3 .45 8 .02 I3 .4E .01 .07 I ? -01 .02 
2910 6 34 26 152 .2  3 14 148 15.95 10 5 ID 2 9 I 2 2 3 .46 .01 16 1 .07 4 -01 10 .09 .OI .OS I 12 .01 .02 

291 I 8. 59 27 I83 .7 8 I4 202 14.88 I8 5 WD 2 I9 1 2 2 5 .81 .el 9 1 . I 3  3 .01 IO .I4 .02 .06 1 I6 .01 .03 
1912 5 23 21 197 .1 18 36 837 16.99 5 5 ID 2 I4 1 2 4 83 .a .01 10 20 2.41 11 .01 13 2.02 .OS .08 I 3 .01 .02 
2913 18 22 27 84 .4 7 38 542 14.99 10 5 ND 2 17 1 2 3 7 .47 .01 16 I - 2 8  8 .01 10 .I7 .02 .07 I 15 .01 .01 
2914 4 167 I4 199 .? 25 21 1065 15.11 2 5 ID 2 10 I 2 2 155 .3S .02 9 29 4.21 22 .20 19 3.83 .04 .07 1 5 -02 -92  
2915 I I  68 27 129 - 3  I 1  E 276 16.56 5 5 WD 2 8 I 2 3 65 .28 .01 15 I t  1.58 8 .I4 24 1.45 .04 .09 I 4 .01 .01 

291b 4 85 28 258 .2 25 22 656 17.85 15 5 I D  3 12 2 2 5 158 .28 .01 I 1  33 4.46 15 .I9 31 4.00 .OS -07 1 B .01 .03 
2917 I f  39 25 262 .4 22 18 851 17.43 I7 5 ND 3 I 1  2 4 3 204 .22 .01 2 41 6.06 I8 . I 6  I8 5.11 .04 .05 I 9 .01 .O! 
STD C l l - 0 . 5  20 60 43 134 7.4 72 27 1158 3.95 40 15 6 38 50 18 I6 21 63 .48 .I6 41 62 .E8 177 .07 41 1.73 .OS .12 I 1  480 - -  



ACME ANALYTICAL. LABORATORIES LTD. 852 €.HASTINGS ST.VANCOUVER B.C. V 6 A  1R6 PHONE 253-3im DATA LINE 251-1011 

ASSAY CERTIFICATE 

.500 6RAM SAMPLE IS DIGESTED YlTH 3 I L  3-1-2 HCL-HNDS-H20 AT 95 D E L  C FOR ONE HOUR AND IS DILUTED Ill IO ML YlTH MATER. T~BLE 6 
THIS LEACH IS P A W I L  FOR MN.FE.CA.P.CR.I6.8A.Tl.B.RL.NA.K.Y.Sl.ZR.CE.SN,V,NB AND TA. AU DETECTIDN L l A l i  E\ ICP IS 3 PPA. 
- SAMPLE TYPE: CORE AU* ANALYSIS BY AR FROH 10 6RAM SAHPLE. 

D h l  F F\EI:F [VED:  JULY 24 1985 DATE LEFOKT P h I L E D :  &f zhsT ASSAYER. -&DEAN TOYE ofi T o r i  S A u N D m .  C E h T I F I E U  B. c. assa*jEh 

F A G E  1 6MAZON PETROLEUM F I L k  # 85-155OA 

SAMPLEI no Cu Pb Zn Ag NI Co Rn Fe A5 U Au Th Sr Cd Sb 81 V Ca P La Cr Fq Ba TI E A1 Na t. Y Cu In Au 
PPA PPI PPM PPM PPM PPH PPI PPH I PPI( PPI! PPH Pf I  PPI PPA PPH PPI POW X 1 PPI PPH 1 PPM 1 PPH 1 Z I PPM I X OllT 

g5-0z 2918 10 45 42 362 .3 25 25 70821.07 4 5 ND 2 I4 I 3 2 153 .43 .01 25 31 4 . 5  E -21 15 3.94 .Ob .01 I - 0 1  -05  ,001 
2919 2 323 19 228 . I  I9 23 6 4 8 I J . 4 1  6 5 WD 3 I6 I 2 2 72 .75 .02 I6 I 1  1.53 8 .Ol 20 1.91 .06 .05 I .03 .03 .OOl 
2926 7 335 I3  281 . I  20 24 156015.49 2 5 NO 2 18 I 2 2 176 .JO -02 26 28 5.W 15 .04 15 4.64 .Ob .02 I .03 .04 ,001 
2921 7 262 12 133 . 3  12 14 478 19.82 5 5 I D  3 I5 I 2 3 4E .53 .01 5 7 1.78 4 .01 14 1.22 .04 .04 I - 0 3  .02 .001 
2921 I I  267 I 4  129 .2 21 20 291 17.35 4 5 ND 3 I ?  I 2 5 46 - 4 0  -02 3 19 .90 5 .01 21 1.04 .07 .07 I - 0 3  -02 .001 

9.9. H * 

2923 I 108 I I  137 . I  IO 38 1117 14.83 2 5 ND 2 E I 2 2 197 .64 .04 23 15 4.17 IO .I7 I1  3.69 .04 .02 1 .01 .02 .001 
2924 I 691 9 211 . 4  24 33 2005 11.53 6 5 I D  I 63 I 3 2 200 .70 .02 I8 36 4 - 1 7  26 .01 20 3.67 .03 .01 I .OB -03 .OOl 
2925 3 282 6 I l l  . 4  I 1  15 2421 5.95 21 5 YD 4 331 I 5 2 5710.35 -02 21 5 3.!!1 14 .01 21 .29 .05 .01 1 .03 .02 .001 
2926 I 61 11 426 . I  7 28 1193 7.69 3 5 NO 2 17 1 2 2 176 -83 .03 I 1  2 3.13 5 .25 21 2.63 .02 .01 I .01 -05 .OOl 
2927 5 1181 I 1  915 .5 6 34 916 9.33 270 5 I D  2 18 5 2 2 143 -58 .03 9 2 2.18 3 . 21  22 2.04 -02 -01 I . I 2  .I1 ,003 I 

2928 5 771 12 203 . 4  60 28 1214 !3.75 3 5 ID 2 I 1  1 2 2 214 .93 .04 25 LM 3-94 10 .31 13 3.38 .04 -01 I .07 .03 ,001 
2919 I 593 7 136 . I  24 24 1778 7 . b 0  4 5 I O  2 19 I 2 2 IPB .EO .04 14 42 4.14 2 -24 22 3.35 .04 .01 I .Ob .02 .001 I 

2930 3 24 I2 91 . I  I6 33 94211.09 9 5 ND 2 I 4  I 3 2 118 .52 .02 17 23 3 . Z  I .I4 20 2.37 .02 -01 I .01 .01 .001 
2931 1 E4 7 125 . I  27 1 5 1 7 2 2 5 . 6 0  8 5 WD I 43 1 2 2 76 -96 .07 9 2 8 1 . 2 1  44 -26 2 8 2 . 5 3  .Oi .09 1 .01 . C 2 . 0 0 1  

I 60 IO 45 . I  I4 7 521 2.06 16 5 ND I 39 I 2 2 17 .69 .03 3 7 .S3 33 .07 I6 .64 .01 .IO 1 .01 .01 ,001 
9 . P .  r / .  2932 

v 

8903 
2933 7 93 I6 70 . I  30 12 616 2.51 I 6  5 ND 2 26 I 7 2 18 .49 .05 7 I 1  .a7 36 . 0 1  22 .BI -01 . I 2  I .01 .01 ,001 
2934 I 83 5 48 . I  IS 5 4761 .61  7 5 ID 4 I6 1 2 2 IO . 4 4  .03 10 7 -42 18 - 0 1  I6 .66 .01 . I 3  I .01 . G I . O O I  
2935 1 4 1  8 71 . I  I7 IO 1 3 3 0 3 . 5 5  E 5 ND 2 142 I 2 2 5 1 2 . 9 0  .05 I 1  3 0 1 . 1 6  19 .01 24 1.63 .03 .09 I - 0 1  . 0 1 . 0 0 1  
2936 51 l o b  9 305 .7  92 12 370 2.46 39 5 WD 3 99 3 2 2 40 1.63 .04 I 2  8 .35 20 .01 24 .54 .01 . I 6  I .01 .04 .001 
2937 1 3 0 5  9 54 .2 38 6 2 9 8 9 1 . 1 9  6 5 NO 2 15 I 2 2 I I  .47 .01 5 6 .W 35 .01 13 .20 .01 .04 I .03 . J I . O O I  

r 

D. D./+ * 
g5-+ 2938 I 73  5 122 . 2  332 4 0 3 5 7 9 5 . 9 2  2 5 ND 3 170 I 3 2 514.01 .02 21 462 4 . P I  60 .01 29 3.59 .01 .IO I .01 . 0 2 . 0 0 1  

2939 2 88 3 97 . I  313 30 2868 4.76 9 5 ND 4 I64 1 2 2 64 5.63 .05 19 390 3.:T6 85 .01 26 2.59 .01 .06 I .01 .01 .OOl 
STD C 20 59 39 154 7.0 69 28 1167 1.60 39 17 8 39 53 16 15 21 62 . I 8  .I5 38 59 ,116 179 .OE 4 1  1.72 -06  .IO 12 - - - 



ACME CINAI-YTICAL LABORATORIES LTD. 852 E .  HAST INGS ST. VANCOUVER B. C. V 6 A  1 R6 PI-iDNE 253-3 158 DCITA LINE 25 1 -10 1 1 

GEOCHEMICAL X C P  F I N A L Y S I S  

7ABLE 3 .500 6AAH SAHPLE IS DIGESTED WITH 3HL 3-1-2 HCL-HN03-HZO AT 95 DE6. C FOR OWE HOUR RMD IS DILUTED TO 10 111 WITH YkTER. 
T H I S  LEACH IS P R R ' I R L  FOR N N . F E . C R . P . C R . N 6 . B ~ . T l . k . A L . N ~ , K , ~ . S I . Z R . C E . S N . V . N 8  RND TA.  
- SRHPLE TYPE: iLUD6E RU1 ANALYSIS BY AI FROH 10 6RAH SA 

RU DETECTION L l H l T  B Y  ICP I S  3 PPil. 

DATE HECEIVED: JULY 24 1985 DATE REPORT PlAILED: $g. yf ASSAYER. ?/e. DEAN TOYE OK TOM SALINI?KY. CERTIFIED H.C. ASSAYER 

AMAZON PETROLEUM F ILE  # 85-1550 FAGE 1 

SANPLE) ilo Cu Pb Zn Rq N i  Co Hn Fe As U .Au Th Sr Cd Sb Bi V Ca P La !:r Hg 8a Ti 8 A1 Nd K Y Aus 
PPH PPH PPH PPM PPH PPI PPH PPH z PPH PPH PPH PPH PPH PPI PPI Ppn PPH z z PPH PPI( I PPH z PPI( z z z p p n  PPB 

n . P .  /q. 
85-04-20 3 177 165 153 . 4  88 12 911 3.47 5 5 WD 2 4 1  1 2 2 61 2.13 .04 b 107 2.12 I 0 9  .OB 7 2.37 .05 .OS 167 I 

85- 04 85-04-30 4 258 17 181 .3 199 I 9  2790 3.76 3 5 MD 2 50 I 2 Z 42 1.54 .02 4 119 3.15 I 6 b  .01 6 2.02 .01 .IO 273 I 
85-04-40 5 518 28 185 .4 193 21 3863 4.72 5 5 NO 2 49 I 2 2 42 1.57 -03 5 1?1 2.35 173 .01 I1  1.75 .01 . I 9  293 I 
85-04-50 22 747 147 489 .5  217 I 4  3802 12.37 15 5 ND 3 16 I 2 2 9 .59 .03 22 71 .45 125 .01 8 .26 .01 .09 SO8 1 
85-04-60 4 870 98 371 . 3  138 13 5001 3.06 4 5 I D  4 18 1 2 4 17 .33 .03 20 I 6  .BO 24b .01 7 .71 .01 .21 391 2 

05-04-70 3 872 57 634 - 4  241 13 3375 1.98 2 5 ND I 17 I 2 2 7 .33 .03 11 !4 .33  221 - 0 1  4 .37  .01 .09 619 I 

05-05-20 3 195 42 197 1.E 9E 22 569 4.04 b 5 WD 1 20 47 2 2 9 4  5.88 .01 4 195 2.14 17 .08 21 4.42 .03 .01 509 I 
85-05-30 6 222 78 105 . 8  78 29 720 7.80 2 5 YO I 30 1 2 2 445 3.45 .01 2 115 2.20 I 9  .40 17 3.76 .02 .02 IOb 2 
E5-05-40 5 216 b8 71 .7 73 25 648 6.32 2 S NO 3 32 2 2 2 325 5.01 .01 2 ' i :  2.19 I 4  .28 19 4 .37  .03 -02 58 1 

85-04-80 7 227- 50 233 .2 370 36 3798 b.63 40 5 ND 3 9 1  I 2 2 66 1.90 .04 b 4hO 4.57 224 .01 13 J.56 -01 -20 300 I 

D.D.H * 

gr-os 
85-05-50 6 205 114 85 .I 88 19 643 4.90 2 5 I D  I 36 2 2 2 136 4.89 .01 2 I : b  2.37 13 . I 4  23 4.17 .04 .01 70 2 
STD C l M - 0 . 5  20 60 38 138 7.1 h9 25 1177 3.95 38 17 8 38 53 I6 15 19 61 .48 .I4 39 3 .E8 170 .OE 38 1.72 .06 . I 3  12 MO 



AppLm/D/rc 1 

ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E. Heningr St.. Vancouver, B.C. V6A 1R6 
Telephone : 253 - 3158 

GEOCHEMICAL LABORATORY METHODOLOGY - 1985 

SamDle PreDaration 
1. 
2. 
Geochemical Analysis (AA and ICP) 

and diluted to 10 ml with demineralized water. Extracted metals are determined by : 

A. Atomic Absorption (AA) 

Soil samples are dried at 6OoC and sieved to -80 mesh. 
Rock samples are pulverized to -100 mesh. 

0.5 gram samples are digested in hot dilute aqua regia in a boiling water bath 

Ag*, Bi*, Cd*, Co, Cu, Fe, Ga, In, Mn, Mo, Ni, Pb, Sb*, T1, V ,  Zn 
( *  denotes with background correct ion. ) 

Ag, Al, As, Au, B, Ba, Bi, Ca, Cd, Co, Cu, Cr, Fe, K, La, Mg, Mn, Mo, Na, 
Ni, P, Pb, Sb, Sr, Th, Ti, U, V ,  W ,  Zn. 

B. Inductively Coupled Argon Plasma (ICP) 

Geochemical Analvsis for Au* 
10.0 gram samples that have been ignited overnite at 6OO0C are digested w i t h  

30 mls hot dilute aqua regia, and 75 mls o f  clear solution obtained is extracted 
with 5 mls Methyl Isobutyl Ketone. 

correction (Detection Limit = 1 ppb). 
Geochemical Analysis for Au**, Pd, Pt, Rh 

techniques to produce silver beads. 

solution by graphite furnace Atomic Absorption. Detections - Au=l ppb; Pd, Pt, Rh=5 
Geochemical Analysis for As 

10 ml. 
or by Inductively Coupled Argon Plasma (ICP). 
Geochemical Analysis for Barium 

to 20 ml. 

Au is determined in the MIBK extract by Atomic Absorption using background 

10.0 - 30.0 gram samples are subjected to Fire Assay preconcentration 

The silver beads are dissolved and Au, Pd, Pt, and Rh are determined in the 

0.5 gram samples are digested with hot dilute aqua regia and diluted to 
As is determined in the solution by Graphite Furnace Atomic Absorption (AA) 

0.25 gram samples are digested with hot NaOH and EDTA solution, and diluted 

Ba is determined in the solution by ICP. 
Geochemical Analvsis for Tunssten 

PPb 

0.25 gram samples are digested with hot NaOH and EDTA solution, and diluted 
to 20 ml. W in the solution determined by ICP with a detection of 1 ppm. 
Geochemical Analysis for Selenium 

0.5 gram samples are digested with hot dilute aqua regia and dilute to 10 ml 0 with $0. Se is determined with NaBH3 with Flameless AA. Detection 0.1 ppm. 



ACME ANALYTICAL LABORATORIES LTD. 9 \ 
Assaying & Trace A ~ l y r i s  

852 E. Hastings St., Vancouver, B.C. V6A 1R6 

Telephone : 253 - 3158 
Geochemical Analysis for Uranium 

0.5 gram samples are digested with hot aqua regia and diluted to 10 ml. 
Aliquots of the acid extract are solvent extracted using a salting agent 

and aliquot8 of the solvent extract are fused with NaF, K2C03 and Na2C03 flux in 
a platinum dish. 

The fluorescence of the pellet is determined on the Jarrel Ash Fluorometer. 
Geochemical Analysis for Fluorine 

0.25 gram samples are fused with sodium hydroxide and leached with 10 ml 
water. The solution is neutralized, buffered, adjusted to pH 7.8 and diluted to 100 ml. 

Fluorine i s  determined by Specific Ion Electrode using an Orion Model 404 meter. 

1.0 gram samples are fused with ammonium iodide in a test tube. 

The solution is extracted with MIBK and tin is determined in the extract 

Geochemical Analysis for Tin 

iodine is leached with dilute hydrochloric acid. 

by Atomic Absorption. 
Geochemical Analysis for Chromium 

analysed by AA or ICP. Detection 1 ppm. 
Geochemical Analysis for Hg 

The sublimed 

0.1 gram samples are fused with Na202. The melt is leached with HCl and 

0.5 gram samples is digested with aqua regia and diluted with 20% HC1. 
Hg in the solution is determined by cold vapour AA using a F & J scientific 

An aliquot of the extract is added to a stannous chloride / 
The reduced Hg is swept out of the solution and 

Hg assembly. 
hydrochloric acid solution. 
passed into the Hg cell where it is measured by AA. 
Geochemical Analysis for Ga & Ge 

0.5 gram samples are digested with hot aqua regia with HF in pressure bombs. 
Ga and Ge in the solution are determined by graphite furnace AA. 

Detection 1 ppm. 
Geochemical Analysis for T1 (Thallium) 

AA. Detection .1  ppm. 
Geochemical Analysis for Te (Tellurium) 

MIBK is analysed by AA graphite furnace. 
Geochemical Whole Rock 

0.5 gram samples are digested with 1:l HNO3. T 1  is determined by graphite 

0.5 gram samples are digested with hot aqua regia. The Te extracted in 
Detection . 1  ppm. 

~ 

0.1 gram is fused with .6 gm LiBO and dissolved in 50 mls 5% HNO3. 
Analysis is by ICP or M.S. ICP gives exce T lent precision for major components. 
The M.S. can analyze for up to 50 elements. 
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3.66 

4 . 4 2  
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5.07 
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overburden  

r u b b l e ,  b roken  c o r e  

volc . ,  g rn-grey ,  s i l i c i f i e d ,  a l t e r e d  

volc . ,  d a r k  g r e y ,  v f g ,  q z .  p o r .  ( ? )  

- d i s .  Py th roughou t  

t u f f  - a r g l . ;  t u f f ,  g r n ,  massive, a r g l ,  b l k .  

l a y e r i n g  = 40-50° 

d i o r i t e  

FW c o n t a c t  = 13cm qz v e i n  + brec 

+ s i l v e r  m i n e r a l  (., 1%) 
volc . ,  l i g h t  g r n ,  v f g ,  massive 
v o l c . ,  mass ive ,  v f g ,  l i g h t  grn-grey  

33.25 = q z  v e i n  (5cm) + s i l v e r  min 

33.38-34.50 = b r e c  + abn py 
v o l c . ,  d a r k  g r e y ,  minor Py 

37.58 - some Po v e i n s  

Volc. ,  l i g h t  g r n  

Volc . ,  g rey  - d r k  g r e y  

V o l c . ,  a n d e s i t e ,  g r n ,  mgr, g e n e r a l l y  mass ive  

s o m e  Po ,  Py 

65.07 - poss. f a u l t  zone, broken  c o r e  

Volc . ,  d a r k  g r e y  m a t r i x ,  l i g h t e r  i n c l u s i o n s  

V o l c . ,  l i g h t  g r n ,  g e n e r a l l y  mass ive  

some vesicals 
- 87 .8 -89 .06  = v e s .  v o l c .  

+ minor Po ,  P y  

- 9 2 . 0  = gouge zone (poss .  f a u l t )  

White d i k e  - no meta-alt  o f  HW v o l c .  

- f ragments  of  v o l c  i n  wht 

- v f g ,  poss.  t u f f  

- c o l o u r  g r a d a t i o n  ove r  + l m  

from g r n  t i n t  t o  w h i t e  

1 0 9 . 6  = qz v e i n s  + brec ( 0 . 4 m )  



- E.D.H. 85-01 

1 0 9 . 6  = q z  v e i n s  + b r e c  ( 0 . 4 m )  

- some maraposite 
- b o t  l O c m  i s  crumpled c o n t a c t  

D io r i t e  

- t o p  0.98m i s  a l t e r e d  

- 1 2 4 . 2 1  = g r n s t  i n c l u s i o n  



D . D . H .  - 85-02 

s.eefy 

3.05 

3.05 

29.57 
34.05 
35.20 

70 

35.48 

3.23 

-6.55 
-7.62 
-7.70 
-8.14 
-8.84 
-9.30 
-19.96 

-20.51 
-20.88 

.- 21.34 

-22.86 

-23.93 
0.151 

34.66 
35.48 

-58.58 

-69.49 

1 

D€SCR/PJ70N 

vo lc . ,  l i g h t  grey 
- v e s i c u l a r  + Py + Qz 

- abn c h e r t  ( j a s p e r )  
layered 

D e t a i l  m a s s  Py + c h e r t  ( j a s p e r )  

se r ic i t ic ,  v e s i c .  
vo lc . ,  andes,  some ser ic i te  
se r ic i t ic ,  v e s i c u l a r  + Py 
m a s s .  Py 
ser. v e s i c ,  l aye red  + Py 
mass. Py 
ser. ,  v e s i c  + Py l a y e r s  

massive Py 
seric.  + Py bands 

m a s s .  Py 
11 II II 

11 11 I t  

I b r ec .  zone + qz v e i n s  + g r n  marapos i te  
b r e c .  zone, s o m e  m a s s .  Py fragments 
brec. zone, up t o  4cm 
some maraposi te  a l t  

minor qz v e i n  
vo lc .  v fg ,  l i g h t  grn-grey 
vo lc . , g rey  abn. Ty l a y e r s ,  v e s i c ,  s e r i c i t i c  
58.67 = 0.37n m a s s  Py 

59.34 = 0.21m I t  

59.77 = 0.58m 
60.66 = 1.21m 
62.2 = Py l a y e r s  t o  c h e r t  b a l l s  ( j a s p e r )  

66.1 = mass. Py, 0.3m 
2.59m - 11 It  11 66.9 - 



69.49 

T O  

75.5  
- 8 0 . 1  

-83 .2  

-93 .5  

102.0 
104.7 

108.9 

113.6 

i2o.s 
130.7 

133.9 

138.4 

221.5 

DESCR/PT/oh/ D . D . H .  85-02 

vo lc . ,  g r n ,  mass. 
volc . ,  b l k  t o  g r e y ,  v e r y  seric.  + Py + c h e r t  

77.6 = abn Py + C p  

volc,  g r e y - g r n ,  v f g ,  massive 
volc,  g rey -wht ,  h i g h l y  ser ic .  
83 .7  = 0.3m m a s s  Py + C p  

8 4 . 3  = 0.8m I' I' (Cp?)  
O . l m  p a r t i n g  

0.3m m a s s  Py 
86.3m It 'I , +3.3m + C p  

89.6 - 92.5  = volc ,  vesic,  ser ic ,  s o m e  m a s s  Py k p r s  

92.5  - 9 8 . 5  = m a s s  Py + volc ,  ser ic  
34.9 = 0.7m brec + m a s s  Py 

vo lc . ,  dom. g r n  ( d a r k ) ,  m g r  

volc ,  l i g h t  g r n  
1 0 3 . 9  = 1 2 c m  + Py + S p ( ? )  

1 0 4 . 5  = 15cm I' 

volc . ,  d r k  g r n ,  m g r  

vo lc ,  m-cgr, vesic. 

1 1 2 . 3  = i?y band  50° 
some Cp i n  vesic 113.4m 

w h i t e  d i k e  a l t .  v o l c . ?  s o m e  q z  v e i n s  

volc. d a r k  grn ,  g r e y  
121 .16  - 125.6  = brec t o  a b n  Py 

some C p ,  Sp 

1 2 7 . 1  = gouge  z o n e  ( f a u l t ? )  
b r o k e n  core, q z  v e i n  + maraposite 
volc .  g r n - l i g h t  g r n ,  massive 
133 .2  = some C p  

volc .  g r e y ,  v f g  
1 3 5 . 1  = Sp  p a r t i n g  i n  b l k  a r g l  ( ? I :  2mm t h  ( r e d - y e l l  

volc .  l i g h t  g r n ,  large vesic ( u p  t o  l c m )  

148 .13  = some C p  i n  v e i n l e t s  

166 .3  = more s i l i c i c  mater ia l  ( c h e r t )  
a b n  Py ,  some C p  + S? 

0.97m 

0.73m g r n s t  + Py 



b 

.. . . 

0 

- . . .  

DESC tQ/P770& D.D.H. 85-02  

c o n t i n u e d  

s i l i c  + P y ,  C p  (0 .91m)  
g r n s t  + s i l i c  (1 .28m)  
1 9 0 . 3  = Py band + C p  (0 .15m)  

1 9 1 . 6  = se r i c i t e  l a y e r s  w i t h  m a s s  P y ,  some C p  (2.3m) 

2 0 6 . 7  = chert  band, abn C p  (5cm) 

2 1 1 . 1  = s i l i c  band + Py + Cp ( ? )  (l.lm) 

2 1 9 . 1  = brec + Py + Cp (10cm) 



, 

- 2 6 . 8 8  

- 2 9 . 4 7  

- 3 6 . 1 2  

38 .65  

- 4 1 . 6 7  

- 4 5 . 0 5  

- 4 7 . 0 0  

- 3 . 8 7  I- - 6 . 4 0  

1 1 0 . 2 1  

1 3 . 1 7  

1 7 . 0 7  I 2 1 . 2 4  

5 3 . 0 4  

55 .47  

60.50 
69.65  

7 0 . 4 1  

73.0C 

76.2C 

overburden  

S l s n ,  b l a c k ,  some f g r  s a s n  

c h e r t  banded wht + b l k  

some Po, Py, Cp? 
s l s n  + s a s n ;  b l k  t o  g rey  i n t e r b e d s  

c h e r t  dom wht 
wht-grey a r g l  p a r t i n g s  
c h e r t  w i t h  b l k  a r g l  p a r t i n g s  
1 4 . 0 2  - p a r t i n g s  are Py - P o  ( ? )  r i c h  

a s a n  + s l s n ,  abn q z  v e i n l e t s  
chert ,  w h t ;  w i t h  a r g l  (ser ic)  p a r t i n g s  

s o m e  PO ( ? )  

25.0 = becomes v e r y  c a r b . ,  b l k  p a r t i n g s  
25 .8  = s o m e  Cs w i t h  Po a l o n g  b l k  p a r t i n g s  
s a s n ,  m-cgr, g r e y ,  greywacke 
s l s n ,  b l k  + minor s a s n  
s a s n ,  m-cgr, g r e y  

c h  + s l s n ,  ve ry  carb p a r t i n g s  
s l s n ,  s o m e  ch ,  some s a s n  
ch  w i t h  b l k  p a r t i n g s  

s a s n  w i t h  slsn, minor ch 
ch w i t h  c a r b  p a r t i n g s  
b l k  m a t r i x  (mudst)  w i t h  ch p a r t i n g s  
c h ,  d o m  wht w i t h  b l k  p a r t i n g s  
s a s n  + s l s n  
ch ,  wht + b l k  ; ? a r t i n g s  
- some s l a  i n t e r b e d s  

s l s n  + s a s n  

I 



- J u l y  1 9 / 1 9 8 5  

f @ n P L € r @  - J u l y  22 /1985  
STURTED 26.82m r ; D .  = 

D t )  = 
0 A3'-. = 270° V e r t  = - 4 5  

0 

T O  

6 . 1 0  

21.79 

22 .71  

23;93  
26.82 

Drs c R /  PT70N 

O . B . ,  some d i o r i t e  

broken core - black s i l t s t  + chert  f r a g  

s i l t ,  b l k ,  very carb 

b l k  s i l t ,  very carb. 

some wht ch fragments 
some qz ve ins  

11 I1 
I' abn c h l  a l t  



p.  D. M. - 8 5 . 0 5  

K R a n  

0 

T O  

2 . 4 4  

- 3 . 0 5  

4 7 . 6 8  

- 1 9 . 0 5  

- 2 6 . 4 0  

- 2 9 . 4  

- 3 4  - 6 9  
-35 .72  
- 4 1 . 2 1  
- 4 2 . 9 8  

6 0 . 8 4  

7 9 . 7 1  

, 8 2 . 6 0  

. 8 4 . 3 1  

8 4 . 6 4  

1 8 5 . 9 5  

9 4 . 7 9  

9 6 . 7 7  

9 7 . 2 3  

Z D .  = i n  p rogress  as of 
- J u l y  2 8  D+ - 

A3,A - - 270  0 V e r t  = - 4 5  0 

Dss c R / P 770N 
~~ ~ 

overburden 
broken d i o r i t e ,  rubb le  

D i o r i t e  

D io r i t e? ,  very carb. 

- s o m e  C p  a t  8 .23m;  9 .30m ( i n  P o  v e i n s )  
9 .60m 

V o l c .  - Dior i te  contact zone,  v e r y  black 

V o l c .  v fg ,  andes ( ? )  

Dior i t e  black 

V o l c ,  g r n ,  s o m e  f g r ,  s o m e  cgr  
Diorite ( ? )  

Wht d i k e  

volc ( ? )  dark  g r n ,  brec 

d i o r i t e  ( ? )  cgr ,  b l k  

4 5 . 1 8  = some C p  + P o  ( 10cm)  

volc ,  g r n ,  c a t ac l a s t i c  t e x t .  gen.  ngr,  ,massive 
6 1 . 2 6  = s o m e  C p  (over  10cm)  

6 3 . 8 6  = s o m e  Sp w i t h  P y  ( C p ? )  

7 8 . 6 4  = s o m e  C p  ( 1%) 

D i o r i t e ,  c g r ,  m a s s ,  some C a  ve ins  

grad.  c o n t ,  (vo lc?)  ca tac las t ic  

ch,  g rey  - w h t  

b l k ,  graph 

ch w i t h  c l a y  l a m . ,  g r ey  ( ser ic?)  
- s o m e  t u f f  l aye r s  - grn  g rey  

g rn  r o c k  - t u f f ?  

gouge, g r e y - b l k  

b l k  graph ,  ca t ac l a s t i c  
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SAMPLE A4 



As 
_I_ 

/6 3 

1 4  

S6 
II 

z 

2 

,/ & G U L L Y  

3 4  E 

/ 

6 



4f H 

As 

72 

59 

42 

GiD i 1 



A5 

4 9  
6 8  
44 

22 I 
t 2 9  
18 

S L  



99+9R 

9 7 +  23 R 

- 0  

?4+-60R 

99 t 5 6 ~  

9 9 + 6 0  L 
9 4 r  !i?u L 

54+70  L 

i 

2- 
2 

z 

L. 

z 
3 



0 1 

AS 

/b 
20 
1 5  

3s 

- 



N? f 4.Q // ? f 3 L  

P4 Mo 

2 
2 

4 

I 

I 2  

9 
3 
/ 



6 0  
4 2  

5? 

33 
38 
39 
16 

/8 
/ 3  
38 
(9  
35 

/Lie 

4 
6 
6 

f 
3 

/ 
/ 

.f 

4 
Z 

I 
I 

5 
2 
5 



o/ + g// 
I 

a . 

0 5 

Gq . i t4  



- 

. ..... 

a ?;z C F O /  

- a t / %  +EO/ 

M h i 
'J c 

0 1 

3 
7 
h 
-\n 

. .  I .._I . 
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(WHrrE ‘B  G R I D )  

L L-500 rsl/ 
Y 

SAMPLE -- 

6 ~ 4 9 0  w 

ct, P 5  

3 

6 .  

. .. 

Zlt 

63 

f (8 



. .  

\ 

P6 

s 
I# 
6 

6 f  
88 
5 2  



/65 t 20 L 

165 +30 L 

G4 

Y f  
d S  
















































