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SUMMARY 

T h i s  r e p o r t  p r e s e n t s  r e s u l t s  of  g e o l o g i c a l  mapping, 
s o i l  and r o c k  c h i p  s a m p l i n g  and magnetometer  and induced  p o l a r i z a -  
t i o n  s u r v e y s  u n d e r t a k e n  on t h e  B r i d g e  R i v e r  Cu-MO p r o p e r t y  
between J u l y  2 1  amd August 2 3 ,  1980. The p r o p e r t y ,  c o n s i s t i n g  
of t h i r t e e n  claims ( A G ,  BR) t o t a l l i n E  65 u n i t s  w a s  o p t i o n e d  
f rom E s p e r a n z a  E x p l o r a t i o n  L t d .  o f  Vancouver ,  B . C .  i n  e a r l y  
1980. I t  is located on t h e  n o r t h  h e a d w a t e r s  o f  B r i d g e  R i v e r ,  
180 km n o r t h - n o r t h w e s t  of Vancouver i n  L i l l o o e t  Mining D i v i s i o n .  

The p r o D e r t y  l ies  w i t h i n  t h e  Coast C r y s t a l l i n e  B e l t  

and  is u n d e r l a i n  p e r i p h e r a l l y  by coarse g r a i n e d  q u a r t z  monzon i t e  
of p r o b a b l e  e a r l y  T e r t i a r y  age which h o s t s  f r a c t u r e - c o n t r o l l e d  
chalcopyrite-molybdenite m i n e r a l i z a t i o n  i n  t h e  n o r t h e r n  p o r t i o n  
of t h e  p r o p e r t y , n o r t h  of B r i d g e  R i v e r .  P o s t - m i n e r a l  q u a r t z  
monzon i t e  breccia p i p e s  i n  t h e  v i c i n i t y  of t h e  showings ,  and  a 
q u a r t z  monzon i t e  p o r p h y r y  s t o c k  s o u t h  of B r i d g e  R i v e r ,  may b e  
c l o s e l y  r e l a t e d  i n  age t o  t h e  m i n e r a l i z e d  q u a r t z  monzon i t e .  
Younger v o l c a n i c  d y k e s ,  f l o w s  and p l u g s  o f  b a s a l t  t o  r h y o d a c i t e  
c o m p o s i t i o n ,  r a n g i n g  i n  a p e  f rom Miocene t o  R e c e n t ,  are wide- 
s p r e a d  on t h e  p r o p e r t y .  I n  p a r t i c u l a r ,  Miocene f l o w s  p a r t i a l l y  
c a p  t h e  m i n e r a l i z e d  q u a r t z  monzon i t e ;  however ,  t h e  p r e s e n c e  o f  
a p r e s e r v e d  s u p e r g e n e  c o p p e r  e n r i c h m e n t  b l a n k e t  b e n e a t h  t h e s e  
basalt  f lows is c o n s i d e r e d  u n l i k e l y .  

S i g n i f i c a n t  m i n e r a l i z a t i o n  on t h e  p r o p e r t y  is 
restricted t o  t h e  "Main Showing", where minor  c h a l c o p y r i t e ,  
and c o p p e r  oxides o c c u r  on f r a c t u r e s  and  i n  nar row q u a r t z  
v e i n l e t s  o v e r  an area o f  1700 m by 500 m a l o n g  a p rominen t  
e sca rpmen t  n o r t h  of B r i d g e  R i v e r .  M i n e r a l i z e d  f r a c t u r e s  and 
q u a r t z  v e i n s  r a n g e  up t o  t h r e e  p e r  metre. F r a c t u r e - c o n t r o l l e d  
c h l o r i t e ,  e p i d o t e ,  K - f e l d s p a r  and  se r ic i te  o c c u r  as  a l t e r a t i o n  
p r o d u c t s .  
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Assay samples of v i s u a l l y  b e t t e r  copper minera l ived  
m a t e r i a l  from p rev ious  t r e n c h e s  over  t h e  Main Showing ranged 
from 0.08% Cu t o  0.19% Cu wi th  i n s i g n i f i c a n t  a s s o c i a t e d  Mo, Pb, 
Zn, A g  and Au. A sample of v i s u a l l y  best  molybdenite minera- 
l i z a t i o n  from one of f o u r  p rev ious  d r i l l  h o l e s  i n  t h e  blain 

Showing r e t u r n e d  0.05% MOSZ wi th  0.13% Cu, aga in  wi th  n e g l i g i b l e  
a s s o c i a t e d  Pb, Zn, A p  and Au. Although bedrock on t h e  p rope r ty  
is deeply ox id ized  i n  p l a c e s ,  s u r f a c e  l imon i t e  t e x t u r e s  as w e l l  
as t h e  low p y r i t e  con ten t  of t h e  system both  argue f o r  minimal 
supergene copper t r a n s p o r t .  

Grid s o i l  sampling over  t h e  Main Showing o u t l i n e d  a 
broad copper geochemical anomaly w i t h  a peak va lue  of 1000 ppm 
Cu. The anomaly c o i n c i d e s  wi th  mapped s u r f a c e  m i n e r a l i z a t i o n  
and does not  i n d i c a t e  any unexposed ex tens ion  of t h e  Main Showing. 

A magnetometer survey conducted on a n  8.5 km g r i d  
over  t h e  main a r e a  of i n t e re s t  produced uniformly f l a t  r e s u l t s  
except  f o r  an i n t e n s e  magnetic high a s s o c i a t e d  wi th  a small  
b a s a l t  core l o c a t e d  w e s t  of t h e  Main Showing. 

A 7 . 4  km induced p o l a r i z a t i o n  survey over  t h e  m a i n  
area of i n t e r e s t  i n d i c a t e d  only  weakly anomalous frequency 
e f f e c t s  which may r e f l e c t  i n t r i n s i c  response  of t h e  q u a r t z  
monzonite r a t h e r  than  t r a c e  amounts of s u l p h i d e s .  Due t o  t h e  
t h i c k n e s s  of t h e  b a s a l t s , t h e  survey w a s  unable  t o  test induced 
p o l a r i z a t i o n  response  beneath t h e  b a s a l t  cap. 

T o t a l  c o s t  of t h e  program w a s  $32,000.00,  of which 
$28,400.00 has  been a p p l i e d  a s  assessment towards t h e  claims. 
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INTRODUCTION 

General Statement 
Th i s  r e p o r t  p r e s e n t s  r e s u l t s  of 1980 e x p l o r a t i o n  o n  

t h e  Bridge River  p r o p e r t y ,  op t ioned  by AMAX from Esperanza 
Exp lo ra t ions  Ltd.  i n  March 1980, as a Cu-Mo prophyry t a r g e t .  

Work c o n s i s t e d  of d e t a i l e d  g e o l o g i c a l  mapping 
(1 :5 ,000  scale)  s o i l  and rock sampling, assay  sampling of 
p rev ious  t r e n c h e s  and an  induced p o l a r i z a t i o n  su rvey ,  conducted 
du r ing  t h e  p e r i o d  J u l y  25  t o  August 23,  1980. A metric con- 
t o u r e d  1 :5 ,000  or thophoto  w a s  used a s  a base  map. Geological  
mapping and geochemical sampling was conducted on a f lagged  
g r i d  by two g e o l o g i s t s  ( S .  E n n s  and S .  Gentleman) and an  
ass i s tan t  ( G .  Skok). Geophysics w a s  conducted by Phoenix 
Geophysics Ltd.  of Vancouver, and w a s  monitored by a s t a f f  geo- 
p h y s i c i s t  (L .  L e B e l )  of AMAX. 

Locat ion and Topography 
The p rope r ty  is s i t u a t e d  on t h e  east f l a n k  of t h e  

sou th  Coast Mountains on t h e  n o r t h  headwater of Bridpe River  
(F igu re  1) approximately 95 km northwest  of Whis t le r  and 180 
km north-northwest of Vancouver, B r i t i s h  Columbia. The m a i n  
area of i n t e r e s t  l i e s  a long  a south- fac ing  escarpment 1 km 
n o r t h  of Bridge River .  

E leva t ions  range from 1 , 3 0 0  m t o  2 ,000  m on  t h e  
p r o p e r t y ,  and t h e  t ree  l i n e  i s  a t  1,650 m. Most of t h e  bush 
below tree l i n e  is r e l a t i v e l y  open p i n e  and spruce  except  f o r  
local avalanche c h u t e s  of dense a l d e r  growth. Two south-  
f lowing t r i b u t a r i e s  of Bridge River  form deeply i n c i s e d  canyons 
which are hazardous i n  p l a c e s .  

L o g i s t i c s  
Access t o  t h e  p r o p e r t y  is by h e l i c o p t e r ,  a v a i l a b l e  

from Vancouver, Whis t le r  or Pemberton. 
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T h e  n e a r e s t  and most direct  road l i n k  (30 km) l i e s  

t o  t h e  sou th  through S a l a l  Creek. Here e x i s t i n g  logging roads  
on t h e  L i l l o o e t  River extend a s  f a r  up as Pebble  C r e e k .  

Seve ra l  logged-off c l e a r i n g s  i n  t h e  Pebble  Creek  - Meager Creek 
reg ion  s e r v e  a s  s t a g i n g  a r e a s  f o r  s l i n g i n g  heavy f i e l d  gear  
i n t o  t h e  p r o p e r t y .  

A plywood cabin  on t h e  p rope r ty  was used by AMAX a s  
a base  for e x p l o r a t i o n  n o r t h  of t h e  Bridge R ive r .  He l i cop te r  
t r a n s p o r t  sou th  of Bridge River  was provided by Okanagan 
H e l i c o p t e r s  from Whis t l e r .  S i n g l e  sideband r a d i o  communications 
was e s t a b l i s h e d  f o r  weekly grocery  t r i p s  and as an emergency 
p recau t ion .  

Claims Data 
C l a i m s  l o c a t i o n  i s  shown on Figure  2 and p e r t i n e n t  

claims d a t a  a r e  t a b u l a t e d  on Table I .  

SCOPE OF PREVIOUS WORK 

1961 Discovered and s t aked  by Phelps  Dodge. They conducted 
hand-trenching and sampling. Samples ranged from 15 m 
of 0.15% Cu t o  7 . 6  m of 0.57% Cu. No molybdenum or 
p r e c i o u s  metals were run .  

1969 Restaked by Canex P l a c e r .  
1970 Canex conducted geo log ica l  mapping (1"=200' ), so i l  

sampling and t w o  l i ne -mi l e s  of IP survey .  Mineral ized 
zone on c l i f f  f a c e  100 t o  200' wide by 3,000'  long 
de f ined .  IP survey concluded t h a t  m i n e r a l i z a t i o n  w a s  
p r e s e n t  beneath v o l c a n i c  cap. 

1971 Canex d r i l l e d  f o u r  h o l e s  t o t a l l i n g  2 ,658  f e e t .  The 
bottom of DDH 1 ran  9 m of 0.134% Cu. No molybdenum 
w a s  analyzed.  

1974 Restaked by S p e c i f i c  Na tu ra l  Resources (now Esperanza) 
and opt ioned  t o  AMAX. 
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TABLE I - CLAIMS DATA 

C l a i m  Record Claim Location Recording Expiry * 
(Units) No. TY Pe Date Date Date 

755 

756 

757 

758 

759 

760 

855 

856 

955 

1067 

1068 

10 69 

10 70 

2 Post 

2 Post 

2 Post 

2 Post 

2 Post 

2 Post 

2 Post 

2 Post 

MGS 

MGS 

MGS 

MGS 

MGS 

Feb. 21/79 

Feb.21/79 

Feb. 2 1/79 

Feb. 21/79 

Feb. 21/79 

Feb. 21/79 

July19/79 

July19/79 

Sept .2/79 

Nov. 19/79 

Nov. 19/79 

Nov. 19/79 

Nov. 20/79 

~~ ~ 

Feb. 27/79 

Feb. 27/79 

Feb.27/79 

Feb. 27/79 

Feb.27/79 

Feb. 27/79 

July2 4/79 

July24/79 

Sept. 19/79 

Nov. 28/79 

Nov.28/79 

Nov. 28/79 

Nov.28/79 

- ~ ~ 

Feb.27/86 

Feb. 27/86 

Feb. 27/86 

Feb.27/86 

Feb. 27/86 

Feb.27/86 

July24/ 82 

July24/82 

Sept.19/82 

Nov.28/81 

Nov.28/81 

Nov.28/85 

Nov. 28/85 

1 

Claims have been grouped as follows: 

Group No. 1: BR 7, BR 8, AG, AG 1, AG 2 

Group No. 2: BR 1, BR 2, BR 3, BR 4, BR 5, BR 6, AG 3, AG 4 

* Pending approval of application of assessment work.  
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REGIONAL GEOLOGY 
The p r o p e r t y  l i e s  w i t h i n  t h e  55 m.y. Lord P l u t o n  

which fo rms  t h e  eas te rn  p a r t  of t h e  Coast P l u t o n i c  Complex, 

whose e a s t e r n  boundary  is 20 km t o  t h e  n o r t h e a s t .  The younger  

( 8  m . y . )  S a l a l  Creek  P l u t o n  l i e s  a p p r o x i m a t e l y  10 km s o u t h e a s t  

The p r o p e r t i e s  l i e s  n e a r  t h e  n o r t h e r n  marg in  o f  t h e  

Pliocene t o  Recent  G a r i b a l d i  v o l c a n i c  be l t  of b a s a l t  t o  rhyo-  

d a c i t e  f l o w s  and p y r o c l a s t i c s .  

PROPERTY GEOLOGY 

G e n e r a l  S t  a t  ement  
F i e l d  mapping w a s  c o n d u c t e d  u s i n g  a 1 :5 ,000  c o n t o u r e d  

o r t h o p h o t o  f o r  ground c o n t r o l .  Bedrock exposure is good along 
t h e  i n c i s e d  stream b e d s  and s t e e p  slopes b u t  p o o r  on t h e  u p p e r  

p l a t e a u ,  n o r t h  of t h e  camp. 

P r e v i o u s  t r e n c h e s  w e r e  examined ,  and  mapped i n  d e t a i l .  

E x i s t i n g  d r i l l  core s t o r e d  on t h e  p r o p e r t y  was a l so  examined.  

F igure  3 shows t h e  p r o p e r t y  g e o l o g y  on  a scale o f  

1:5,000. Geology of t h e  t r e n c h e s  i n  a scale of 1 : l O O  is shown 

i n  F i g u r e s  3a t o  3 f .  

Rock U n i t s  

T h i r t e e n  mappable  u n i t s  are d e s c r i b e d  i n  o r d e r  o f  

a p p a r e n t  d e c r e a s i n g  age. 

P l u t o n i c  Rocks 
U n i t  1 - Medium t o  coarse g r a i n e d  b i o t i t e  g r a n o d i o r i t e  

is found  i n  t h e  s o u t h w e s t  c o r n e r  of t h e  p r o p e r t y .  I t  is s t r o n g l y  

f o l i a t e d  i n  t h e  w e s t  where it g r a d e s  i n t o  q u a r t z  d i o r i t e ,  gabbro 
and h o r n b l e n d i t e .  To t h e  e a s t ,  g r a n o d i o r i t e  g r a d e s  i n t o  q u a r t z  

monzon i t e ;  t h e  contact as shown on F i g u r e  3 is a r b i t r a r y .  
Accord ing  t o  G.S.C. Map, p l u t o n i c  r o c k s  i n  t h i s  v i c i n i t y  are  
p a r t  of t h e  Lord P l u t o n ,  d a t e d  a t  55 m.y. 
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U n i t  2 - Q u a r t z  monzon i t e ,  t h e  dominant  l i t h o l o g y ,  
is best exposed  a l o n c  a s t e e p  s o u t h - f a c i n g  e s c a r p m e n t .  Leuco- 
c r a t i c ,  medium t o  c o a r s e  g r a i n e d ,  b i o t i t e  q u a r t z  monzon i t e  
c o n t a i n s  3 t o  6% b i o t i t e ,  50 t o  60% e u h e d r a l  p l a g i o c l a s e ,  20  t o  
25% s u b h e d r a l  p i n k  K - f e l d s p a r ,  20% a n h e d r a l  smokey q u a r t z ,  and  
up t o  2% a c c e s s o r y  sphene .  T h i s  u n i t  is t h e  most i m p o r t a n t  h o s t  
f o r  c o p p e r  m i n e r a l i z a t i o n .  

A l though  mapped a s  Miocene i n  age on t h e  G . S . C .  Map 

i t  is t h i s  w r i t e r ' s  o p i n i o n  t h a t  q u a r t z  monzon i t e  p r o b a b l y  fo rms  
par t  of t h e  o l d e r  Lord P l u t o n .  

U n i t  2 a  - A p i n k  q u a r t z  monzon i t e  c o n s i d e r e d  t o  be a 
minor  v a r i a n t  of U n i t  2 w a s  mapped a t  s e v e r a l  l o c a l i t i e s .  I t  is 
g e n e r a l l y s u b p o r p h y r i t i c ,  d i s p l a y s  d i s t i n c t i v e l y  abundan t  p i n k  
K - f e l d s p a r  p h e n o c r y s t s  and h a s  g r a d a t i o n a l  c o n t a c t s  t o  U n i t  2 .  
I t  is v a r i a b l e  i n  c o m p o s i t i o n ,  l o c a l l y  a t t a i n i n g  an a l k a l i  ' 

g r a n i t e  c o m p o s i t i o n .  P e g m a t i t i c  s e g r e g a t i o n s  are common. 

U n i t  2b  - T h i s  is a c o a r s e l y  p o r p h y r i t i c  q u a r t z  
monzon i t e  p o r p h y r y  found  m a i n l y  s o u t h  of B r i d g e  R i v e r .  I t s  age 
r e l a t i o n s h i p  t o  U n i t s  2 and 2 a  is unknown. A t  a n o t h e r  l o c a l i t y  
700 metres n o r t h  of t h e  AG 3 c l a i m ,  U n i t  2b  e x h i b i t s  a d y k e - l i k e  
form s u g g e s t i n g  i n t r u s i o n  i n t o  U n i t  2 ,  t hough  no  c o n t a c t  i s  
v i s i b l e .  T h i s  u n i t  is c h a r a c t e r i z e d  by l a r g e  e u h e d r a l  a u a r t z  
c r y s t a l s  (15 m m ) ,  e u h e d r a l  p l a g i o c l a s e  c r y s t a l s  ( 5  mm), and rare 
K - f e l d s p a r  c r y s t a l s  (15 mm) i n  a f i n e  g r a i n e d  groundmass.  A few 
mia ro l i t i c  c a v i t i e s  were n o t e d  s u g g e s t i n g  h i g h  l e v e l  emplacement .  

U n i t  3 - A p l i t e  dykes  and p o d s  o c c u r  a s  smal l  b o d i e s  
o v e r  most of t h e  p r o p e r t y .  Most are too s m a l l  and  numerous t o  
b e  shown on t h e  map and  t h e y  are b e l i e v e d  t o  represent l a t e  
c r y s t a l l i z a t i o n  i n j e c t i o n s  c l o s e l y  re la ted  t o  U n i t  2 .  I n  d r i l l  

c o r e ,  a p l i t e  and  p e g m a t i t e  s e g r e g a t i o n s ,  g r a p h i c  p e g m a t i t e  i n t e r -  
g r o w t h s ,  as  w e l l  as i n j e c t i o n s  i n t o  q u a r t z  monzon i t e  w e r e  
o b s e r v e d .  
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Breccias 
I t  w a s  p r e v i o u s l y  t h o u g h t  t h a t  t h e  c l i f f  f a c e  w a s  

u n d e r l a i n  by a large breccia zone  as  i n d i c a t e d  by ae r i a l  

o b s e r v a t i o n s  o f  t h e  j o i n t i n g  p a t t e r n  d u r i n g  a r e c o n n a i s s a n c e  
v i s i t  i n  l a t e  1979. F i e l d  mapping i n d i c a t e s  t h a t  a t  least  
s i x  i n d i v i d u a l  smal l  breccia b o d i e s  are p r e s e n t ;  t h e  l a rges t  
m e a s u r e s  100 metres across. The breccias have  s u b a n g u l a r  t o  
sub rounded  c las ts  of u n a l t e r e d  q u a r t z  monzon i t e  i n  a v a r i a b l y  
a l t e r e d  m a t r i x  o f  comminuted q u a r t z  monzon i t e .  I n  p l a c e s  t h e  
body g r a d e  i n t o  a c r a c k l e  breccia and f i n a l l y  i n t o  m a s s i v e  
r o c k .  The bodies n o r t h  of DDH 4 a p p e a r s  t o  be weakly  hydro- 
t h e r m a l  a t  s u r f a c e ,  w i t h  q u a r t z - c h l o r i t e  l i n e d  v u g s .  A t  d e p t h s  
of be tween 137 m and 190 m i n  DDH 4 d r i l l  core a l t e r n a t e s  
between weak c r a c k l e  breccia and  d e f i n i t e  b r e c c i a ,  s u g g e s t i n g  
t h a t  t h e  d r i l l  h o l e  g r a z e d  t h e  edge  of t h e  body.  The body a t  
DDH 2 a p p e a r s  t o  be s m a l l ,  and h a s  a p i p e - l i k e  s h a p e .  

O l d e r  Dykes 
U n i t  4 - Medium g r a i n e d  g r e y  g a b b r o  d y k e s  are p r e s e n t  

a t  two l o c a l i t i e s ,  a t  E a s t  T r i b u t a r y  and  200 metres n o r t h w e s t  
of camp. 

U n i t  5 - Grey and g r e e n i s h  g r e y  a n d e s i t e  and  f e l d s p a r  
q u a r t z  p o r p h y r y  d y k e s  up t o  5 m wide  are p r e s e n t  t h r o u g h o u t  t h e  
p r o p e r t y .  Most of t h e s e  dykes  are n o r t h e r l y  t r e n d i n g  w i t h  sub-  
v e r t i c a l  d i p s .  

U n i t  6 - P i n k  and  g r e y  f e l d s p a r  p o r p h y r y  d y k e s  u p  t o  
100 metres wide  and w i t h  s t e e p l y  d i p p i n g ,  n o r t h e r l y  a t t i t u d e s  
are r e s t r i c t e d  m a i n l y  t o  t h e  w e s t e r n  p o r t i o n  of t h e  p r o p e r t y .  
O u t c r o p s  are h i g h l y  f r a c t u r e d  and  s p o r a d i c  p a t c h e s  of l i m o n i t e  
s t a i n  z o n e s  are p r e s e n t .  E x t e n s i v e  s h e a r i n g  of t h e  a d j a c e n t  
g r a n o d i o r i t e  c o u n t r y  r o c k  a p p e a r s  t o  have  accompanied t h e i r  
i n t r u s i o n .  
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Younger Dykes 

U n i t  7 - Dykes o f  l a t i t e ,  r h y o d a c i t e ,  f e l s i t e  and 

f i n e  g r a i n e d  fe1dspa.r  po rphyry  up t o  20 m wide  dykes  are 
abundant  f rom t h e  West T r i b u t a r y  t o  E a s t  G u l l y .  F e l d s p a r  

f l o w  s t r u c t u r e  is v i s i b l e  l o c a l l y .  T h i s  dyke c u t s  an  o l d e r  

U n i t  5 dyke a t  one l o c a l i t y  and t h e  u n i t  may b e  r e l a t e d  t o  
t h e  P l i o c e n e  t o  Recent  G a r a b a l d i  Group.  

U n i t  8 - Although l i t h o l o g i c a l l y  s imi la r  t o  U n i t  7 ,  
t h i s  c o m p o s i t e  dyke c o n t a i n s  i n  a d d i t i o n ,  cream c o l o u r e d  

q u a r t z  l a t i t e ,  r e d  t o  maroon,  banded d a c i t e ,  a 0 . 1  t o  0 .5  m 
wide  band o f  g l a s s y  b l a c k  o b s i d i a n  and  a core p e b b l e  dyke ,  

I t  h a s  been traced o v e r  a s t r i k e  d i s t a n c e  of 850 m f rom t h e  

u p p e r  c l i f f  f a c e ,  wes t -no r thwes t  t o  t h e  n o r t h  s i d e  of a v o l c a n i c  

neck  which forms a p rominen t  landmark n e a r  camp. P e b b l e s  are 
g e n e r a l l y  w e l l  rounded  t o  s u b a n g u l a r  and  c o n s i s t  of 1 c m  t o  5 
c m  a u a r t z  monzon i t e ,  f i n e  g r a i n e d  a n d e s i t e ,  g r e y  l a t i t e ,  
maroon r h y o d a c i t e  and  rare q u a r t z  l a t i t e .  S t r o n g  f l o w  s t r u c -  

t u r e  is present  and t h e  g l a s s y  b l a c k  o b s i d i a n  forms a 
d i a g n o s t i c  marke r  i n  t r a c i n g  t h e  dyke  across ou tc rop-poor  

t e r r a i n .  The dyke  is e s t i m a t e d  t o  b e  30 t o  40 metres wide  and  

d i p s  60° s o u t h  a t  t h e  c l i f f  f a c e .  

U n i t  9 - Abundant ,  massive b l a c k  and  brown f i n e  

g r a i n e d  basalt  dykes  c u t  across U n i t s  7 and 8 .  They are less 
t h a n  1 m t o  greater t h a n  30 m wide and g e n e r a l l y  s u b v e r t i c a l .  
A d j a c e n t  c o u n t r y  r o c k  is commonly b r e c c i a t e d  f o r  a f e w  metres 
s u g g e s t i n g  f o r c e f u l  i n t r u s i o n .  These  dykes  are c o n s i d e r e d  t o  
be r e l a t e d  t o  t h e  younges t  e p i s o d e  o f  basa l t ic  v o l c a n i s m  

a l t h o u g h  t h e y  have  not  been  observed t o  c u t  t h e  o l d e r  basalt  
f l o w s .  

Volcanic Cover 

U n i t  10 - An o l d e r  s e q u e n c e  of b a s a l t  f l o w s  mapped 

by t h e  G.S.C. as  Miocene o r  o l d e r ,  unconformably  o v e r l i e s  
m i n e r a l i z e d  q u a r t z  monzon i t e  ( U n i t  2 )  and a s  s u c h  p o s e s  an  
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o b s t a c l e  t o  e x p l o r a t i o n .  The  f lows a r e  g e n t l y  northwest 
d ipp ing  a t  approximately loo  and form t h e  p l a t e a u  upland 
n o r t h  and e a s t  of camp. Interbedded wi th  t h e  b a s a l t  f lows 
a r e  b a s a l t  agglomerate and l a h a r  beds.  DDH 3 p e n e t r a t e d  
approximately 80 m of U n i t  10 but  was abandoned due t o  d i f f i -  
c u l t y  i n  g e t t i n g  through t h e  unconsol ida ted  d e b r i s  a t  t h e  
base  of t h e  flow sequence. 

U n i t  1 0 A  - A b a s a l t  neck west of t h e  camp forms 
a narrow 110 metre high c o n i c a l  h i l l ,  about 250 metres i n  
diameter  w i th  a s m a l l  a l p i n e  l a k e  occupying t h e  v e n t .  The 
o l i v i n e  b a s a l t  f lows d i s p l a y  columnar j o i n t i n g ,  and f lows 
have beenpushedou t  of t h e  neck a t  s t e e p  a n g l e s  i n  p l a c e s .  
I t  probably is of P l e i s t o c e n e  age and younger than  t h e  f lows 
of U n i t  10.  
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MINERAL I ZATI ON 

M i n e r a l i z a t i o n  on t h e  p r o p e r t y  c o n s i s t s  o f  t h e  Main 
Showing, t h e  u p p e r  B r i d g e  R i v e r  Showing and f o u r  o t h e r  minor  
o c c u r r e n c e s  a t  scattered l o c a l i t i e s .  

Main Showing 
Copper m i n e r a l i z a t i o n  is exposed  a l o n g  s o u t h  f a c i n g  

c l i f f s  immedia t e ly  n o r t h  o f  t h e  Br idge  R i v e r  o v e r  an area o f  
1 , 7 0 0  b y  500 m a s  shown i n  F i g u r e  3. Wi th in  t h i s  a r e a ,  a 
core area a p p r o x i m a t e l y  1 , 4 5 0  m l o n g  by 150 t o  300 m wide 
d e f i n e s  bet ter  m i n e r a l i z a t i o n  c o n s i s t i n g  of o n e  t o  t w o  ( a n d  
l o c a l l y  more t h a n  t h r e e )  c o p p e r - b e a r i n g  f r a c t u r e s  p e r  metre. 

M i n e r a l i z a t i o n  is p r e d o m i n a n t l y  f r a . c t u r e  c o n t r o l l e d  
and  weak. L i s t e d  i n  o r d e r  of abundance ,  f r a c t u r e s  c o n t a i n  
c h a l c o p y r i t e ,  c u p r i f e r o u s  l i m o n i t e ,  less abundan t  c h r y s o c o l l a  
and  m a l a c h i t e ,  minor  a z u r i t e ,  t e n o r i t e ,  b o r n i t e ,  c h a l c o c i t e '  
a n d  m a g n e t i t e ,  and  trace m o l y b d e n i t e .  P y r i t e  a p p e a r s  t o  be 

rare. F r a c t u r e s  commonly c o n t a i n  coarse ser ic i te  and  enough 
q u a r t z  t o  p r o d u c e  d i s t i n c t  1 t o  2 nnn q u a r t z  v e i n s .  The m o s t  
p e r s i s t e n t  f r a c t u r e  a n d  v e i n  o r i e n t a t i o n  is 170 t o  190°/50 t o  
7 0 ° E ,  p a r a l l e l i n g  a dominant  j o i n t  s e t .  Two e a s t - t r e n d i n g  
h i g h l y  m i n e r a l i z e d  0 .2  t o  0.3 m wide  c h a l c o p y r i t e - q u a r t z  v e i n s  
are p r e s e n t ,  one  a t  t h e  c o l l a r  o f  DDH-2, t h e  o t h e r  n o r t h  of 
DDH-4. A s imi la r  1 m wide  m i n e r a l i z e d  q u a r t z  v e i n  is s i t u a t e d  
i n  E a s t  G u l l y .  I t  is s p e c t a c u l a r l y  m i n e r a l i z e d  b y  c h a l c o p y r i t e  
and  m o l y b d e n i t e  and is b e l i e v e d  t o  be t h e  s o u r c e  o f  m i n e r a l i z e d  
m o l y b d e n i t e - b e a r i n g  f l o a t  found  by E s p e r a n z a ' s  p r o s p e c t o r .  A 

c h i p  sample  (61901,  Appendix I )  across t h i s  1 m v e i n  r a n  1.08% 
Cu, 0.050% MoS2 and 0 . 4 6  oz / t  A g .  

On v i s u a l  e x a m i n a t i o n ,  m i n e r a l i z a t i o n  i n  t h e  
v i c i n i t y  o f  West G u l l y  is j u d g e d  o v e r a l l  t o  r e p r e s e n t  b e t t e r  
grades o v e r  s u b s t a n t i a l  w i d t h s .  P r e v i o u s l y  b l a s t e d  t r e n c h e s  
i n  t h i s  r e g i o n  were remapped and  c a r e f u l l y  c h i p  sampled  i n  
t h r e e  metre i n t e r v a l s .  These  d a t a  are shown i n  F i g u r e s  3a t o  
3f i n  Appendix I w i t h  t r e n c h  l o c a t i o n s  shown on F i g u r e  3 .  
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R e s u l t s  of t h e  t r e n c h  sampling a s  c a l c u l a t e d  a r i t h m e t i c  
average va lues  a r e  given by t h e  fo l lowing  t a b l e :  

T r e n c h  cu 74 True Width 
2w 0.14 17 m 
2E 0.19 6 
3 0.10 12 
4 0.12 7 
5 0.08 9 
6 0.03  3 
7 0.09 2 

The molybdeni te ,  l e a d ,  z i n c ,  s i l v e r  and gold  a s s a y s  are 
uniformly low. 

A sample of s p l i t  c o r e  r e p r e s e n t i n g  t h e  s t r o n g e s t  
molybdenite m i n e r a l i z a t i o n  was taken from DDE-1 between 470 
and 480 f e e t  (143 .5  m and 146.4 m ) ,  t h i s  sample (61921) r an  
0.13% Cu, 0.050% 140S2 and w a s  low i n  l e a d ,  z i n c ,  s i l v e r  and 
go ld .  Previous  sampling by Canex r e p o r t e d  t h e  i n t e r v a l  
between 143.5 and 152.5 of t h i s  h o l e  r a n  0.134% Cu. N o  MoS2 
w a s  ana lysed .  

Close i n s p e c t i o n  of t h e  common supergene m i n e r a l i -  
z a t i o n  found i n  t h e  t r e n c h e s  of t h e  upper West Gully i n d i c a t e s  
t h a t  o x i d a t i o n  of c h a l c o p y r i t e  occur red  i n  t h e  absence of 
p y r i t e  w i th in  a weakly n e u t r a l i z i n g  h o s t ,  sugges t ing  t h a t  
t h e r e  has  been l i t t l e  i f  any lo s s  or enrichment of copper by 
supergene s o l u t i o n  t r a n s p o r t .  The most abundant supergene 
m i n e r a l  c o n s i s t s  of very  dark brown t o  b lack  ind igenous ,  
coarse, c e l l u l a r ,  g l a s s y  and compact l i m o n i t e  and c h a l c o p y r i t e  
p i t c h  w i t h  minor f r i n g i n g  l imon i t e .  I n  a l l  cases an HC1-Cu 
spo t  t e s t  gave a p o s i t i v e  r e a c t i o n  wi th  t h e  l i m o n i t e .  Often 
r e s i d u a l  c h a l c o p y r i t e  is st i l l  v i s i b l e .  Chrysoco l l a ,  ma lach i t e  
and b lack  t e n o r i t e  are p r e s e n t  bu t  less abundant.  I n  DDH-1 
l i m o n i t e  and ma lach i t e  can be found t o  a depth  of 300 f e e t  
(91 .5  rn) and i n  DDH-4 it  w a s  no ted  at  a depth of 600 f e e t  
(183 m). By c a l c u l a t i o n ,  t h e  arithmetic average s u r f a c e  grade  
from a l l  t h e  t r e n c h e s  i s  0.12% Cu which compares c l o s e l y  t o  
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t h e  va lue  obta ined  from t h e  f r e s h  sample 61921 taken a t  a 
depth  w e l l  below ox ida t ion  i n  DDH-1. Thus, i f  t h e  t r e n c h e s  
are r e p r e s e n t a t i v e  of superpene m i n e r a l i z a t i o n ,  i t  appears  
t h a t  l i t t l e  copper was added o r  dep le t ed  on s u r f a c e  and t h a t  
0.1% is a good approximation of t h e  copper conten t  of t h e  
mine ra l i zed  zone. 

Minor m i n e r a l i z a t i o n  i n  t h e  form of t h i n  malachi te  
seams is p r e s e n t  i n  t h e  b r e c c i a  a t  DDII-2. In spec t ion  i n d i -  
cates t h a t  m i n e r a l i z a t i o n  occur s  i n  f ragments  and is t r u n c a t e d  
by mat r ix  sugges t ing  a pre-brecc ia  age f o r  t h e  m i n e r a l i z a i t o n .  
However, t h e  b r e c c i a  body l o c a t e d  n o r t h  of DDII-4 i s  more 
"hydrothermal looking" than t h e  o t h e r  bod ie s .  Minor amounts 
of ma lach i t e  and ch rysoco l l a  accompany c h l o r i t e  i n  s e v e r a l  
drusy q u a r t z  c a v i t i e s  sugges t ing  pos t -b recc ia  m i n e r a l i z a t i o n .  

Upper Bridge River  Showing 
Th i s  showing is l o c a t e d  on BR 7 claim. Granod io r i t e  

hos t  rock i s  s t r o n g l y  sheared and c h l o r i t e - e p i d o t e  al tered.  
Local ized f r a c t u r e s  and i r r e g u l a r  b l e b s  of c h a l c o p y r i t e  and 
ma lach i t e  accompany t h e  shea r ing .  Seve ra l  s m a l l  and  l o c a l i z e d  
pods up t o  0 .5  m wide of quartz-pink I<-feldspar c o n t a i n  minor 
c h a l c o p y r i t e  and ma lach i t e ;  they  appear t o  be t h e  source  f o r  
widely s c a t t e r e d  minera l ized  f l o a t .  

This  m i n e r a l i z a t i o n  is deemed t o  be of no economic 
s i g n i f i c a n c e  on account of i t s  e r ra t ic  d i s t r i b u t i o n  and low 
t e n o r .  

Other Occurrences 
Two minor occurrences  of molybdenite a r e  p r e s e n t  i n  

q u a r t z  s h e a r  ve i r s found along E a s t  T r i b u t a r y  near  t h e  n o r t h  
end of AG 4 c la im,  and along West T r i b u t a r y  i n  a 50 m wide  
g raph i t e -bea r ing  s h e a r  zone. 

A 1 t o  2 c m  wide  ga l ena -anke r i t e  q u a r t z  ve in  occur s  
i n  q u a r t z  monzonite a long West T r i b u t a r y  a t  t h e  n o r t h  end  of 
AG 2 c la im.  
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ALTERATION 

A l t e r a t i o n  a t  Bridge River  is b e s t  desc r ibed  as weak 
p r o p y l i t i c  which i s  l a r g e l y  c o n t r o l l e d  by f r a c t u r e s  and may be 

i n  p a r t  d e u t e r i c  i n  o r i g i n .  

C h l o r i t e  and e p i d o t e  along f r a c t u r e s  are widespread 
and common wi th in  t h e  Main Showing. Coarse g ra ined  ser ic i te  
commonly accompanies c h a l c o p y r i t e  on f r a c t u r e s .  Loca l ly  p ink  
K-feldspar envelopes a r e  a s s o c i a t e d  wi th  cha lcopyr i t e -qua r t z  
v e i n s .  

Loca l ly ,  i n  t h e  v i c i n i t y  o f  t h e  small  b r e c c i a  bodies  
weak c h l o r i t e  and e p i d o t e  a r e  p r e s e n t  as pe rvas ive  a l t e r a t i o n .  
Within some b r e c c i a s  (e.?.  a t  DDH-2) s t r o n g  c l a y  a l t e r a t i o n  is 
p r e s e n t  i n  t h e  mat r ix ,  a l though fragments  are l a r g e l y  u n a l t e r e d .  
The b r e c c i a  body n o r t h  of DDH-4 d i s p l a y s  minor  s i l i c i f i c a t i o n  
accompanied by c h l o r i t e .  

A zone of pe rvas ive  s t r o n g  c l a y  and c h l o r i t e  a l t e r e d  
q u a r t z  monzonite has  been i d e n t i f i e d  on upper West T r i b u t a r y  
and h o s t s  a minor ga lena  occurrence .  Source and cause  of t h i s  
a l t e r a t i o n  zone is not  known. 
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GEOCHEMICAL SURVEY 

G e n e r a l  Statement 
Approximately 275 s o i l ,  stream sed imen t  and rock 

samples were c o l l e c t e d  from t h e  Bridge R i v e r  p r o p e r t y .  

S o i l  samples were taken along g r i d  l i n e s  spaced 
approximately 300 m a p a r t  w i th  c o l l e c t i o n  p o i n t s  a t  50 m 
i n t e r v a l s .  Samples were c o l l e c t e d  from t h e  i r o n - r i c h  B 

horizon of a l p i n e  tundra  s o i l s  a t  depths  ranging  from 10 
t o  15 c m .  

Stream sediment samples were c o l l e c t e d  from 
numerous small  s t reams t o  determine whether o r  no t  anomalous 
metal conten t  is p r e s e n t .  

Rock c h i p  samples were taken t o  determine anomalous 
metal conten t  of t h e  q u a r t z  monzonite and b r e c c i a  bod ies  and 
t o  determine whether o r  not  any meta l  enrichment t r e n d s  are 
p r e s e n t  w i th in  t h e  copper minera l ized  zone. 

A l l  samples w e r e  submit ted t o  Rossbacher Labora tory ,  
Rurnaby, B . C .  Geochemical a n a l y s i s  was conducted by atomic 
abso rp t ion  f o r  Mo,Cu,Ag, Pb and Zn. The rocks  were a d d i t i o n -  
a l l y  analyzed f o r  Au. A n a l y t i c a l  methods are given i n  
Appendix 11. 

R e s u l t s  
Ana ly t i ca l  r e s u l t s  are l i s t e d  i n  Appendix 11. 

Anomalous areas are o u t l i n e d  on F igu re  4 .  The fo l lowing  
anomalous t h r e s h o l d s  used f o r  bo th  stream sediment  and s o i l  
samples were determined by i n s p e c t i o n :  

Metal Threshold (ppm) 
Mo + 20 
cu  + loo  
Ag + 2  
Pb + 50 
Zn +300 
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A b r o a d ,  m o d e r a t e l y  i n t e n s e  s o i l  coppe r  anomaly 
w i t h  a peak v a l u e  of 1000 ppm Cu is s i t u a t e d  o v e r  t h e  Main 
Showing. I t  is c u t  o f f  t o  t h e  east  by t h e  v o l c a n i c  c a p p i n g .  
No molybdenum or b a s e  metal anomaly is a s s o c i a t e d  w i t h  i t .  

N o  a p p a r e n t  t r e n d s  i n  Mo, Cu, A g ,  Pb ,  Zn and Au 
are e v i d e n t  f rom r o c k  c h i p  samples  c o l l e c t e d  o v e r  Main 
Showing. The f o u r  breccias sampled show no anomalous metal 
c o n t e n t .  

A sample  of s h e a r e d  and  altered g r a n o d i o r i t e  on 
t h e  BR 8 claim c o n t a i n s  304 ppm Cu. One of t h r e e  samples  
t a k e n  f rom t w o  nea rby  hand-dug t r e n c h e s  on  t h e  BR 7 c l a i m  
c o n t a i n s  370 ppm Cu. Smal l  amounts of v i s i b l e  c h a l c o p y r i t e  
and  m a l a c h i t e  were n o t e d  i n  t h e s e  weakly anomalous r o c k  
s a m p l e s .  

N o  stream sed imen t  a n o m a l i e s  are i n d i c a t e d .  
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GEOPHYSICAL SURVEYS I . ?  fkQEiqif \?Jb I  (ZGGtJER. I P r - 1  TgAPlS 
MAG. GEUNETCIC.~ G S I L  G e n e r a l  Sta.tement 

Induced  polarization/resistivity and ground magne- 
tometer s u r v e y s  w e r e  conducted  between August 18-22,  1980. 
The o b j e c t i v e s  of t h e  induced  polarizationlresistivity s u r v e y  
were t o  c o n f i r m  and t race an induced  p o l a r i z a t i o n  anomaly 
i n d i c a t e d  by a p r e v i o u s  s u r v e y  t o  e x t e n d  b e n e a t h  f lows  o f  
T e r t i a r y  v o l c a n i c s .  The magnetometer  s u r v e y  w a s  conduc ted  t o  
h e l p  map l i t h o l o g i e s  i n  areas o f  poor  o u t c r o p  e x p o s u r e .  

R e s u l t s  
The r e s u l t s  o f  t h e  induced  polarization/resistivity 

s u r v e y  ( r e s i s t i v i t y  i n  ohm-m and f r e q u e n c y  e f fec t  i n  %) are 
shown i n  t h e  s t a n d a r d  p s e u d o s e c t i o n  fo rma t  ( F i g u r e s  6a t o  6 g ) .  
S q u a r e  b r a c k e t s  and  t h e  n o t a t i o n  N i n d i c a t e  n o i s y  r e a d i n g s  
and  s t a t i o n s  where no r e a d i n g  w a s  p o s s i b l e ,  r e s p e c t i v e l y .  The 
r e s u l t s  of t h e  magnetometer  s u r v e y  are  shown i n  p l a n  c o n t o u r e d  
a t  100 qamma i n t e r v a l s  ( F i g u r e  5 ) .  

The f r e q u e n c y  e f f e c t s  r e c o r d e d  by t h e  induced  
polarization/resistivity s u r v e y  v a r y  from 0.5% t o  3.6%. 

Values greater t h a n  2% d e f i n e  a weak 200 t o  500 metre wide  
anomaly c e n t r e d  a t  4E t o  5E on t h e  base l i n e  which e x t e n d s  
d i a g o n a l l y  t o  t h e  n o r t h e a s t  across t h e  p r o p e r t y .  The n o r t h e r n  
edge o f  t h e  anomaly occurs a t  a p p r o x i m a t e l y  4N on  L i n e  8 E  and  
7 N  on L i n e  5E, b u t  w a s  n o t  d e f i n e d  on L i n e  2E b e c a u s e  t h e  
c o v e r a g e  d i d  n o t  e x t e n d  f a r  enough t o  t h e  n o r t h .  The w e s t  s ide  

of t h e  anomaly is p o o r l y  d e f i n e d  because d r y  ground c o n d i t i o n s  
and  n o i s y  e l e c t r o d e s  on L i n e  0 p r e v e n t e d  r e c o r d i n g  of re l iable  
d a t a .  The east  s ide o f  t h e  anomaly between L i n e s  8E and  1 1 E  
is formed by an i n c r e a s e  i n  t h e  t h i c k n e s s  of a low f r e q u e n c y  
e f f e c t  l a y e r  which seems t o  c o v e r  most of t h e  anomaly.  The 
l o w  f r e q u e n c y  effects  on L i n e  11E  a lso i so l a t e  t h e  greater t h a n  
2% v a l u e s  r e c o r d e d  on L i n e  14E from t h e  main anomaly. A zone  
o f  s l i g h t l y  h i g h e r  t h a n  a v e r a g e  f r e a u e n c y  e f f e c t s  e x t e n d s  
between 2E,6N and 5E,5N. 
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The ma in  f e a t u r e  of  t h e  r e s i s t i v i t i e s  is a low, 
less  t h a n  500 ohm-m on L ine  11E, 8E  and t h e  n o r t h  end  of 
L ine  5E  which c o i n c i d e s  w i t h  t h e  lowes t  f r equency  e f f ec t s  

r e c o r d e d  on t h e  p r o p e r t y .  I n  c o n t r a s t ,  t h e  h i g h e r  resis- 
t i v i t i e s  r e c o r d e d  e l s e w h e r e  on t h e  p r o p e r t y  g e n e r a l l y  

correlate w i t h  t h e  h i g h e r  freu-uency effects obse rved .  

The magnetometer su rvey  d e t e c t e d  a 5000 gamma 
anomaly a t  t h e  sou thwes t  c o r n e r  o f  t h e  g r i d .  Because of 

t h e  wide l i n e  s p a c i n g  t h e  shapeand size of t h e  anomaly is  
n o t  w e l l  d e f i n e d .  The anomaly is  su r rounded  by a s e v e r a l  
hundred metre wide anomaly 200 t o  500 gammas above back- 

ground.  The o n l y  o ther  f e a t u r e s  of i n t e r e s t  i n  t h e  o ther -  

w i s e  b l a n d  r e s u l t s ,  cons i s t  o f  s e v e r a l  i s o l a t e d  anomal i e s  
of v a r i a b l e  s t r e n g t h  a t  t h e  n o r t h  end  o f  L i n e  1 1 E  and n e a r  
8E on t h e  base l i n e .  

D i s c u s s i o n  of R e s u l t s  
The weakly anomalous f r e q u e n c y  e f fec ts  r e c o r d e d  

by t h e  su rvey  o c c u r  e x c l u s i v e l y  o v e r  t h e  q u a r t z  monzoni te  
i n t r u s i o n .  The anomaly ref lects  a t  best o n l y  trace amounts 
of s u l p h i d e s  o r  more l i k e l y  is  an  i n t r i n s i c  r e s p o n s e  of t h e  

r o c k .  The anomaly is c u t - o f f  on t h e  east by a zone  of l o w  
f r equency  e f f e c t / l o w  r e s i s t i v i t y  which correlates w i t h  f l o w s  
of T e r t i a r y  v o l c a n i c s .  The s u r v e y  w a s  u n a b l e  t o  i n v e s t i g a t e  
b e n e a t h  t h e  f l o w s .  

The s m a l l  i n t e n s e  mapne t i c  anomaly r e c o r d e d  c o i n -  
c i d e s  w i t h  a s m a l l  b a sa l t i c  neck on t h e  p r o p e r t y .  The 
b road  s u b t l e  p o s i t i v e  magne t i c  anomaly which s u r r o u n d s  t h e  
neck  is  p r o b a b l y  caused  by a weak m a g n e t i t e  a l t e r a t i o n .  The 
o t h e r  s p o t  magne t i c  h i g h s  on t h e  p r o p e r t y  p r o b a b l y  a l so  
re f lec t  l a v a s  of basa l t i c  compos i t ion .  The n o n - b a s a l t i c  l a v a s  
are n o t  m a g n e t i c  and canno t  b e  d i s t i n g u i s h e d  from t h e  q u a r t z  
monzoni te  i n t r u s i o n  on t h e  p r o p e r t y .  

S . G .  E n n s  / J . L .  L e B e l  



APPENDIX I 

GEOLOGY OF TRENCHES, ASSAY LOCATION AND RESULTS 
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APPENDIX I1 

PROCEDURES FOR COLLECTION AND PROCESSING 
OF GEOCHEMICAL SAMPLES 

AND 
ANALYTICAL RESULTS 
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Parkaees of samples are opened as soon a s  they arrive 

at the laboratory and the hags placed in numerical sequence i n  

an -1ectrically heated sample drier (maximum temperature 70'C). 

After dryinq soil and sediment samples they are lightly 

oounded with B wooden block to break up ageregates of  fine 

"articles and are then passed through a 35 mesh stainless steel 

s i e v e .  The coarse material is discarded end the minus 35 mesh 

fraction rmlaced in the original bag providing that this is 

undaweed and not excessively dirty. 

Rock samples are exposed to the air until the outside 

surfaces are dry; only if abnormally wet are rocks placed in the 

sample drier. Rock samples are processed in such manner that 

a fully representative 1 / 2  g. sample can he obtained for analysis. 

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fraqments of 2 m. size or less. A 

minimum of 1 kg. is then passed through a pulverizer with plates 

Set such fhnt 95% of the product will pass through a 100 mesh 



Procedures for C o l l e c t i o n  and Process ing  

o f  Gaochemical Saples  

A n a l y t i c a l  Methods for Ag, Mo, Cu, Pb, Zn, 
FE, :.In, N i ,  C o  and : I  i n  sediments and s o i l s ;  
No, ci?, Zn, N i  and s04- i n  Vratcrs. 

hal C:~p lo ra t ion ,  rnc. 
Vnncoi:.:ar O f f  ice. 

S e p t a  her 10711 



Silver 
1. 

from 

2 .  

c h l o  

s i l v ,  

con= 

mete 

3. I"ter...5..L.. - "__"" _J_._.._,__._ _ _  ~... ~~ ~~ 

i n  s o l u t i o n .  

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

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

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

Deter...ina- 

Samples h i g h  i n  d i s s o l v e d  solids. espec ia l :y  ca1:iG. 

cause h i g h  background abso rbance .  

must be  corrected u s i n g  an a d j a c e n t  Ag l i n e .  

T h i s  b a c k g r o m d  absorba.1ce 

Maximum Conc. 3 t o  4x 



:a; l’iratloir 

1. S e t  1 gema/ml t o  r ead  40 equ iva len t  t o  20 garma/qm 

Fa-tor ; ;< meter r e a d i n g  

Check s t anda rds  

4. lo ,  20. 40 ppm Ag i n  sample 

2.  S e t  1 5  g m a / m l  to 100 equ iva len t  t o  100 ppa 

Check s t a n d a r d s  

40, 100 ppm 

Pac to r  d i r e c t l y  i n  ppn, Ag 

3. Ro ta t e  burner t o  m a x i m  ang le  

Set 10.0 garoma/ml Ag t o  r e a d  100 

Check s t a n d a r d s  

100,200,400,1000 ppm Ag 

Faz to r  lox scale r end ing  

4.  Samples higher  t h a n  1000 ppm should be re-analyzed by aSEay 

procedure 

5 .  Background c o r r e c t i o n  for sample r ead ing  between 1 to  5 ppm 

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

Dial  wavelength t i  300 (peak) 

Read t h e  samples aga in  

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

Standards 

1. 1000 gai,ma/rnl. ~g - 0.120 q n  ~g,So4 d i s so lved  i n  20 rnls m 1 n 3  

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

2 .  1OJ gu,ma/nJ Ag - 10 m l s  of above + 20 m l s  IfilOq, B i lL te  t o  

I01 i d *  

P i p e t t e  .2, .5, 1, 2, 5, 10 mlr of 100 gmma/ml and 2. 5 i..ls :.L; 

ganma/ml d i l u t e  to 100 m l s  w i th  2ffS Hi104. 

4. 10. 20, 40. 100. 200, 400, and 1000 ppm A g  i n  t h e  siirtgle . 5 3  ‘j 

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

Recoverv Standard 

This  e+-valent t o  

P i p e t t e  i m l s  of , 5  gai.ma/ml Ag i n  mix a c i d s  i n t o  a sample and 

carry through t h e  d i g e s t i o n .  Th i s  sh0l;lO g i v e  a r ead ing  of 20 

ppm Ag + o r i q i n a l  sample c o n t e n t .  

Follow t h e  gene ra l  geochemical procedure for sample ? r e p a r a t i o n  

an2 d i g e s t i o n .  

For low assay Ag, t h e  sme procedure i s  used. Ag is  t h e n  cnlcr- 

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

‘1 ppm = ,0292 or / ton  

conversion f a c t o r  

oz/ton = .0292 x ppm A g  



X 

is;.; Gcoz:;criiic-.; A,? Sctt ing 

L a r ~  Mul t i  e l m e n t  Car N l r  CO, Mn C r  

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

Wave l eng th  4030.8 Dial  425.2 

Fuel - Acetylene Flow 14 .0  

Oxidant - A i r  Flow 14.0 

Burner - P.E. s h o r t  pa th  (or AB 50) 

Range 

0 - 100 g;uruna/ml Fac to r  20x - 0 t o  2000 ppt 

0 - 200 garrala/nil Fac to r  40x - 0 t o  4000 ppm 

Burner 90. 

0 - 1000 ganala/nil FecLor 200x - 0 t o  20,030 pph 

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

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

0 - 20 gamtna/ml Factor  4x - 0 to  400 p p  

S t andar d s  

F i sne r  10,000 gannna/nil ( ml) 

lox D i l u t i o n  1000 gamma/nrl 

P i p p e t t e  

.5, 1, 2, 3, 5, a, 10, K t l  of 1000 gamnia/ril 

2, 3, 5, 8 ,  10, 15, 20 n t l  of 13,000 ganma/ml d i l u t e  t o  100 

mls with 20% HClOq. Th i s  g ives  

5, 10, 20, 30, 50, 80, 100, 200, 300, 500, 300, 1000, l5dil, 

2000 gamma/ml. 

b l o  G ~ O Z I > C Y ~ . ~ C ~ I  An S n t t i q  

Limp ASL H/C No 

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

Wavelength 3133 Dial  260.2 

Fuel - Acetylene Flow 12.0 t o  g ive  1" r e d  f e a t h e r  

Oxidant - Ni t rous  oxide Flow 14.0 

Burner - AB 50 i n  l i n e  

CPution r e a d  t i le o p e r a t i o n  us ing  N20 and ace ty l ene  fl;ur,e a t  

end of gene ra l  AA procedure 

Range 

0 - 10 ganuna/ml Factor  2x - 0 t o  200 ppm 

Rota t e  burner t o  uax. angle  

0 - 50 ganma/ml Fpctor 10 x 0 to  1090 ppm 

0 - 100 gamma/ml Factor  20 x 0 t o  2000 ppm 

Standards 1000 ganum/ml 

Diasolve . 7 5 0  gt iS  Moo3 ( a c i d  rrolybdic).  with 23 I d s  H 2 0 ,  6 

luraips NaCH, when  a l l  d i s so lved ,  add 20 mls H C l ,  e i l u t e  t o  5 ~ 5  rnls 

100 gantrna/ml - 10  x d i l u t i o n  

P i p e t t e  ' 

.2, . 5 ,  1, 2, 3, 5, e0 10 m l s  of 100 gancnla/riJ 

2, 3, 5, 9, 10 m l s  of 1000 gannuna/ml add 5 nls 13% AlCl3 

and d i l u t e  t o  100 rnls wi th  20% Hc104 

This g ives  

.2 ,  .5, 1, 2, 3, 5, S, lo ,  20, 30, 53, SO, 103 cjaiiulla/it$l F.0 



v i i i  1 1  

Zn Gcochcr.tic>l AA S p t  t i n 2  

Lpmp Zn 

c u r r e n t  '3 #3 S l i t  29A 

Wave length 2133 Dial 84 .9  

Fuel - Acetylene Flow 14 

Oxidant - A i r  Flow 14 

Burner - P.E. s h o r t  path 90" 

Rmge 

0 - 20 gamnia/ml Factor 4x - 0 t o  400  ppm 

0 - 50 ganuna/ml Factor l o x  -0 t o  1300 Ppm 

I For Waters - Burner AB- 51 i n  l i n e  1 ganma/ml read  100 t o  give 0 

t o  1000 ppb 

High Zn Burner Boling i n  l i n e .  Wavelength 3075. Dial 250 S l i t  7A 

Fuel 14 A i r  14.5 

0 to  1000 gamnia/ml read 0 t o  20 Factor 400 x 

Pure Standard 10,000 ganuna/nil 

I 1 gm Zn dissolve2,  HPOO HCl ,  HNO3, HCLO4, fumed t o  HClO4 - 
make up t o  100 nila H 2 0  

1000, 100 gamma/ml and 100 m l  by d i l u t i o n  i n  20 % HClO4 

I 0 t o  200  gamma/ml Zn use combined Cur N i ,  Co, Pb, Zn s tandards  

P i p e t t e  

1, 2, 3, 5, 8, 10 m l s  of 10,000 gamma/ml - d i l u t e  t o  103 n i l s  

wit;) 20% ~ c l 0 4  to  give 

LOO, 200, 300, 500, SOO, 1000 gaatma/ml Zn for high zta.;Cards 

Co Goochearical AA Setting 

Lamp - 5 m u l t i  elenient 

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

Wavelength 2407 Dial  133.1 

Fuel - Acetylene Flow 14 

Oxidant - A i r  Flow 14 

Burner - AB 51 i n  l i n e  
- 

Range 

0 - 10 gamma/ml read 100 Factor 2 x reading  t o  203 ppm 

0 - 20 ganma ni l  read 100 Factor  4 x reading  t o  403 pprn 

Burner a t  maximum angle  

0 - 100 gamma/ml read  100 Factor  20 x reading to  2050 ppn 

0 - 200 gamma/ml read 100 Factor  40 x reading t o  ZOO0 p,m 

Standards - 1000 gamnia/ml 

1.000 gm cobal t  metal d i sso lved  i n  HCl ,  HNO, and fulaed i n t o  

HC104, d i l u t e  t o  1 l i ter  

P i p e t t e  

1, 2, 10, 20 m l s  i n t o  100 m l  vol  f l a s k s  d i l u t e d  to  inark 

w i t h  20% HC104 

This  g ives  

10, 20, 100. 200 gamma/ml Co 

Mixed - combination s tandards  of Cu, N i ,  Co, Pb, Zn 

of 

1, 20 5, 100 20, 30, 50, 30, 100, 150, 200 gandt,a/riil a r e  Lsea 

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



x i  v 
Y \ ,  

C u r r e n t  10 f o r  m u l t i  e l emen t  #4 S l i t  7A 

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

Wavelength 3247 Dial 280 

a u r n e r  T e c h t r o n  AB 51 (For Cu i n  n a t v r a l  w a t e r s )  . I  

P.E. S h o r t  Pa th  (For  geochom) 

F u e l  Ace ty lene  Flow 14 

Oxidant  A i r  Flow 14 

Range 

0 - 5 gamma/nrl 

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

F a c t o r  l x  t o  100  ppm ( f o r  l o w  Cu) 

Burner 90. 

0 - 200 gamma/ml Factor 40x t o  4000 ppm 

Wavelength 2492 D i a l  147 (I 

BLrner i n  l i n e  

Range 

0 - 1000 gamma/ml F a c t o r  200x t o  20,000 p p  

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

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

S t a n d a r d s  

10,000 gamma/ml 

1 .000  gm metal powder, H20 ,  H C l ,  HNO3 u n t i l  d i s s o l v e d ,  add 

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

l d 0  cjar,una/ml 13x  d i l u t i o n  above i n  23% IiZlO-? 

2 3 d G  r;arrud/ml 20 mls 10,000 ganuna/ml - d i l L t c  t o  I G b  : t i i f  111 

20% €iC104 

100 gamnia/nrl lox d i l u t i o n  1000 gamma/ml d i l u t e  t o  i00 rnls i n  

20% HclO4 

200 gamma/ml lox  d i l u t i o n  2000 ganJna/nJ d i l u t e  t o  1083 c.1.s i n  

20% H C ~ O ~  

P i p e t t e  

I, 2, 3, 5, 5,  10 m l s  100  ganma/ml - d i l u t e  t o  100 rnls w i t h  

2VA € 1 ~ 1 0 ~  t o  g i v e  I, 2, 3, 5, a, 1 0  garnma/ml 

Combined s t a n d a r d s  Cu, Ni, Co, Pb, Zn 

1, 2, 5, 10, 20, 30, 50,  OO, 100, 150, 200 ganrma/ml 



xi i 

Fc Gcochcrnic,>l AA S o t t i n q  

Lanip - Fe 
- Do not use m u l t i  e lement  Fe 

Current 10 #4 S l i t  2 A  

Wavelength 3440.6 Dial 317.5 

Fuel - A c e t y h e  Flow 14 .0  

Oxidant - A i r  Flow 14.0 

Burner  - PE Short  Path 93" 

Range 

0 - 5000 ganmma/n,l 0 .1  x 76 - 0 t o  13.0% 

0 - 1 0 , i ) O O  gamma/ml 0.2 x % - 0 to  20.0% 

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

Standards 1.0,OOO ganuna/nil 

Weigh 5.000 gnls i r o n  wires, i n t o  beakcr, add H20, H C l ,  HNO3, 

Hc104, heat  to  Hc104 fuaes .  Add .HC104 to  100 m l s  + 103 n J 8  

H20, warm,  d i l u t e  t o  500 fills 

P i p e t t e  

1, 5, 10, 20, 30, 50 ,  80 m l s  10,300 ganma/ml d i l u t e  t o  1 C O  

m l s  wi th  20:'. 1x104 t o  g ive  

100, 500, 1000, 2000, 3000, 5000, 3000 ganuna/nJ t o  be 

equivalent  t o  . 2 ,  1 .0 ,  2 .0 ,  4.0, 6 . 0 ,  lO.C%, 16.0% F e  i n  geochem 

sample 

x i i  i 

' Ni Gcochcmical I\A S e t t i n q  

Lamp P.E. H/C. N i  or n i u I t i  element Cur N i ,  Co, Mn, C r  

Current  10 Y4, S l i t  2A 

Wave length 3415 Dial 312.5 

Pile - Acetlylene Flow 14.0 

Oxidant - A i r  Flow 14.0 

. Burner AB 51 i n  l i n e  

Range 

0 - 20 ganvna/ml Factor  4x - 0 - 400 ppn 

0 - 100 gamnin/ml Factor 20x - 0 - 21.33 gamma 

0 - 200 gamma/ml. Factor 40x - 0 - 4000 ppni 

0 - 500 gammdml Factor lOOx - 0 - 10,000 ppm 

N i  i n  waters  and very l o w  ranges 

Wave length 2320 Dial 113 

Range 0 - 5 gamma/ml Factor l x  - 0 - 100 ppm 

Standards 10,000 ganlma/ml 

45' 

1.000 gm pure Ni metal disso lved  i n  HCl, HNO3, HCLO4 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 ml H20 

1000 g;unura/ml and 100 gamndrd Successive l o x  d i l u t i o n s  in 23'A HCI 

1, 2, S, 8 ,  10 m l s  of 100 ganmma/ml 

2, 5, 9, 10 m l s  1000 giuraia/ml 

2, 5, 8, 10 m l s  10,000 ganuna/ml - d i l u t e  to  100 mla i r :  2 4 6  

HC104. This  gives  

I., 2, 5, 9, 10, 20, 50, i!O, 100, 290, 5C3, ~ G ; L I ,  11)u.l  >;..:&la/L.ti :; 

Conlbined Standard9 - Cu, Ni, Co,  Pb, Zn i s  bsed as r' W O Z ~ , . ; ~  

s tandard  



xvj  j i 

2 .  S i n t c r  i n  r o t a r y  for 2 t o  3 ru inutes  (Flux d b l l  r e a d  Kor one  

n,i nb t e )  

3.  cool, add  1 0  m l r  H20, h e a t  i n  s a n d  b a t h  to  b o i l i n g ,  cool, let  

s i t  o v e r n i g h t  

4.  S t i r .  c ruah .  and  mix. L e t  settle 

5. Take 2 m l  a l i q u o t  i n t o  screw c a p  test  t u b e  

6 .  Add 7 m l s  SnC12, h e a t  i n  h o t  w a t e r  b a t h  for 5 m i n u t e s  (8OoC) 

7 .  Cool t o  less t h a n  15OC 

9 .  Add 1 m l  2096 KSCN, mix ( i f  lemmon y e l l o w ;  corbpare color 

s t a n d a r d  l o x )  

9. Add 4 m l  e x t r a c t a n t , ' c a p ,  rhake v i g o r o u s l y  1 m i n u t e  

1 0 .  Condpare color 

M o l l  a-?enLm i n  :!>tcr ?a;,.glc- 

1.. T- a n z f e r  50 n i l s  t o  125 r e p a r a t o r y  l u n n e l  

2. Add 5 n i l  .2% f e r r i c  c h l o r i e e  i n  c o n c  H C l  

3. Add 5 m1.s of mixed KSCN and  SnC12 

4. Z.dB 1.2 mls i s o p r o p y l  e t h e r ,  s h a k e  f o r  1 m i n u t e ,  cnC c i l o v  

phases to separate 

5 .  D r a i n  off w a t e r  

6 .  Coiupare t h e  color of e x t r a c t a n t  

S t a nil nrd i z a t  i o n  

P i p e t t e  0,  .2, .5, 1, 2, 3, 4, 5, n;ls 02 1 gar,ma/r.;l &nC 1, 1.5. 

2, m l s  of 1 0  gamma/ml d i l u t e  t o  50 m l r  w i t h  deminera l -zeC ii20, ai 

c o n t i n u e  step #2. 

T . i s  e q u i v a l e n t  to  - 
1, 4, 10, 20, '€0, 6 0 ,  30, 100, 200, 3'30, 400 p?b ;.lo 

A r t i f i c i a l  color - Nabob o r a n g e  e x t r a c t  d i l u t e  w i t h  1:l H,O t o  

methanol  to  match .  Seal t i g h t l y  

SnC12 - 15% i n  .IS% H C l  

300 gm SnC12 . 2H20 + 330 mls HCl. u n t i l  SnClp  d isso l t -cc?  

d i l u t e  t o  2 l i ters  

KSCN - 5% i n  Ii20 

Mixed SnC12 - KSCN 

3 par ts  SnC12 to 2 p a r t s  KSCN 



PI; Gcochcmi ,:a1 AA S e t  t in2 

Lanip ASL H/c Pb 

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

Wave l e n g t h  2033 Dia l  23i3 

Fuel  - a c e t y l e n e  Flow 14 

Oxidant - a i r  Flow 14 

Burner AB 51 i n  l i n e  

Range 

0 - 20 gi.ama/ml. t o  r e a d  0 t o  33. Fac to r  5x a to 5 3 0  ppnr 

0 - 200 g a n m d ~ t l  to  r e a d  0 t o  aO. F a c t o r  SOX 0 to 5iIJCI ppm 

StanCards - 10,000 gamma/rirl 

1.000 p u e  metal.  d i s s o l v e d  i n  liNO3, fumed t o  I l C l O c  trake u p  

t o  100 n i l s  i n  20% ~ ~ 1 0 4  

3.000 garma/ml and 1Ou gancrcha/ml Success ive  10x d i l L t i o n s  i n  

23% ~ ~ 1 0 4  

P i p e t t e  

1, 2 ,  5, 9, 10 m l s  133 gar.ma/nil 

2, 5, 3, lo, 20 m l s  1000 gsnmra/nll d i l u t e  t o  103 mla i n  20% 

HC104 t n i s  g i v e s  

1, 2, 5, 30 10, 20, 50, LO. 100, 200 gmma/n.l 

Con,bined S tznda rds  Cur N i ,  CO, 'Pih Zn, are used as wor':ing 

s t a n d  a r  Cs 

I . 

W i n  S o i l s  and S i l t s  

Reagents and anpa ra tus  

T e s t  t ubes  - w r e x  d i s p o s a b l e  

T e s t  tubes - rcrew c a p  

Bunsen Burner 

Flux - 5 p a r t 6  Na2C03 

4 p a r t 8  NaCl 

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

796 SnC12 i n  SW HCl 

2096 KSCN i n  H20 

E x t r a c t a n t  - 1 p a r t  t r i - n - b u t y l  phosphate  

9 p a r t s  ca rbon  t e t r a c h l o r i d e  - 
S t and ar d s 

I 
1000 ganurla/nl W 

.l8 9 s  NalW04 2H20  d i s s o l v e d  i n  H2O. make up to 100 GJS 

100 ganlara/ml, 10 ganma/ml by d i l u t i o n  

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

P i p e t t e  .5, I, 2, 3, -5. 8 ,  10 rul of 1 0  gamma/d 

and 1.5 ,  2 mlr of 100 gamma/ml - d i l u t e  t o  10 s l s  

c o n t i n u e  from rrtep #4 

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

e t h a n o l  and w a t e r  t o  match. T i g h t l y  s e a l  t h e s e  €or perh.anent 

s t a n d a r d s  

Procedure 

1. Weigh 1 . 0  grant sample, add 2 qrlr f lux ,  ndx 

-7 



x x i  i 

Watcr Saniples Run fo r  AA 

1 .  cu - 2 qamnm/nrl r e a d s  QO s c a l e  t h e r e f o r e  1 u n i t  - 25  pph 

2 .  Zn - 1 ganuna/ail r e a d s  f u l l  s c a l e  t h e r e f o r e  1 u n i t  - 10 ppb 

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

Burner: l ong  8lot  t e c h t r o n  burner  i n  l i n e  

. .  . 

pH MEASUREMENTS 
S o i l  and d ra inage  sediment samples a r e  dampened wi th  

wa te r  i n  a q l a s s  beaker  t o  a p a s t y  cons i s t ency .  Demineralized 
water i s  used f o r  t h i s  purpose as it has  a low b u f f e r  c a p a c i t y  

and t h u s  does no t  i n f l u e n c e  t h e  pH of  t h e  sample. Measurement 
is made wi th  a F i s h e r  Acument pH meter.  E lec t rodes  a r e  s t o r e d  

i n  b u f f e r  ove rn igh t .  A 30 minute w a r m  up t ime is allowed for 

t h e  instrument  each morning. A 10 m l  a l i q u o t  is taken from 

water samples f o r  pH measurement. 

xxi 
ROSSBACHER L.i BCIRATORY 

Sulpha tc  i n  Na tu ra l  Waters 

1. P i p e t t e  0 . 5  ml s u l p h a t e  r e a g e n t  mix i n t o  a colorimetric t u b e  

2. Add 5 m l  water sample and mix 

3. Read a t  3 4 3 w a g a i n s t  a demine ra l i zed  watcr blank 

' 4 .  Read a g a i n  a t  4 v n d  s u b t r a c t  from s u l p h a t e  r ead ing  

5.  C a l c u l a t e  p p  s o l p h a t e  from t h e  graph 

Rcaqcnt 

Dissolve 54 grams r ed  mercuric  ox ide  (J.T. Baker 2620- Can Lab) 

i n  185  ml 709c p e r c h l o r i c  a c i d  and 20 ml HzO, shake for one hour .  

Add 46.3 grams f e r r i c  p e r c h l o r a t e  r Fe(ClO4)3 . 6H20 1. 
(GFS 39) and 47 grams aluminum p e r c h l o r a t e  L Al (C104)3 . 3H20 1 
(GFS 2 )  Add 400 m l  water t o  d i s s o l v e ,  le t  settle overnight ,  d e c a n t  

i n t o  bottle and make t o  1 l i ter  



APPENDJX I 1 1  - STATEMENT OF COSTS 

Claims BR 1 t o  8 i n c l u s i v e ,  AG, AG 1 t o  4 i n c l u s i v e  (65 u n i t s )  
Sumnary of Work Geological  Mappino, Geochemical and Geophysical Surveying 
Per iod  o f  Work J u l y  21 t o  August 23, 1980 

Personnel 
S.G. Enns - 601-535 Thurlow S t ree t ,  Vancouver, B.C. 

S.M. Gentleman - 3400 Barc lay Avenue, #14, Montreal ,  Quebec 

G.O. Skok - 2279 Berk ley Road, Nor th  Vancouver, B.C. 

J.L. LeBel - 601-535 Thurlow S t ree t ,  Vancouver, B.C. 

S t a f f  Geologis t  22 days @ $158.40/day 3,484.80 

Geo 1 og i s t 1,388.64 

Ass i s tan t  22 days @ $ 35.51/day 781.22 

Geophysi c i s  t 2 days @ $139.20/day 278.40 

22 days @ $ 63.12/day 

Accommodation and Board 66 days @ $ 15.00/day 990.00 

Vehic les Two 4x4 pick-ups 22 days @ $ 30.00/dr,y 1,320.00 

He l i cop te r  -0kanagan He l icop ters  L td .  
I nv .  16141,16142,15730,16573 

Geology/Geochemistry 14.3 h rs .  
Induced Polarization/Magnetometer Survey 6.1 h rs .  

5,825.73 
2,524.45 

Geochemical Ana lys is  - Rossbacher Laboratory L td .  

216 s o i l  & stream sediment f o r  Cu,Mo,Aq.Pb,Zn 
Inv .  0278A,1067 

. . 
47 rock ch ip  f o r  Cu,!lo,Ag,Pb,Zn,Au 
21 assays f o r  Cu,Mo,Ag,Pb ,Zn ,Au 

Induced P o l a r i z a t i o n  Survey - Phoenix Geophysics L im i ted  
Inv .  2029 

7.4 l ine/km 

Orthophoto Base Map - P a c i f i c  Survey Corporat ion 
Inv.  554,529,491 

Scale 1:5,000 

Report Preparat ion - 

853.20 
246.75 
598.50 

3,675.64 

3,768.36 

500 .OO 

$7,400.00 was app l ied  as assessme7.t work t o  a l l  the  

A f u r t h e r  $21,000.00 p lus  $2,100.00 PAC i s  be ing app l i ed  
above claims on September 17, 1980. 

t o  assessment work as 4 years each t o  AG 3, AG 4, BR 1 t o  6 
i n c l u s i v e .  



APPENDIX IV 

STATEMENT OF QUALIFICATIONS 

NAME S . G .  Enns 

ADDRESS 601-535 Thurlow S t r e e t  
Vancouver, B . C .  

EDUCATION 4 year BSc (Honours Geology) 1967 
Unive r s i ty  of Manitoba 
MSc ( E c .  Geology) 1971 
Unive r s i ty  of Manitoba 

Geol. A s s i s t a n t  Manitoba M i n e s  Branch 1 9 6 4 ( f i e l d  season: 
Geol. A s s i s t a n t  S h e r r i t t  Gordon Mines 1965 

S t a f f  Geologis t  Cerro Mining of Can. 1971 
S t a f f  Geologis t  Hudson's Bay O i l  & Gas1972 
S t a f f  Geologis t  BP Minerals  of Canada 1973-1975 
S t a f f  Geologis t  BP Alaska Explora t ion  1975-1979 
S t a f f  Geologis t  AMAX of Canada 1979- 

1 1  
EXPERIENCE 

Geol. A s s i s t a n t  AMAX Explora t ion  1966-1970 " 



STATEMENT OF QUALIFICATIONS 

NAME : J. LAURENCE LEBEL 

EDUCATION : B.SC. (1971) Queen's Universi ty  - Geological Engineering - 
Geophysics Option 

M.Sc (1973) Universi ty  of Manitoba - Geophysics 

EXPERIENCE : 

5/70-9/70 - Amax Explorat ion,  Inc. Vancouver, B.C. 
- conducting and compiling magnetometer surveys 

5/71-9/71 - Amax Explorat ion,  Inc. Toronto, Ont. 
- conducting and r epor t ing  on I P / r e s i s t i v i t y  surveys 

5/72-12/72- Gulf Minerals,  Toronto, Ont. 
- s e n i o r  geophysical ope ra to r  
- conducting and r epor t ing  on magnetometer 

e lectromagnet ic  and s c i n t i l l o m e t e r  surveys 

3/73-12/73- Sc in t rex  Surveys, Concord, Ont. 
- Junior  Geophysicist  
- conducting, superv is ing  of and r epor t ing  on 

a i rborne  magnetometer and electromagnet ic  surveys,  
ground electromagnet ic  and I P / r e s i s t i v i t y  surveys 

4/74 - - AMAXof Canada Limi ted  -Toronto .s Vancouver 
- S t a f f  Geophysicist  



NAME 

ADDRESS 

EDUCATION 

EXPERIENCE 

STATEMENT O F  QUALIFICATIONS 

S.M. Gent leman 
3400 Barclay Avenue #14 
Montreal,  Quebec H3S 1 K 4  

Un ive r s i ty  of Waterloo 1970-1974 
B.Sc. Ea r th  Sc iences  
Un ive r i s ty  of Toronto 1974-1975 
S p e c i a l  S tuden t  

Research A s s i s t a n t  - Department of Geology 
Unive r i s ty  of Toronto 1975-1978 

Geological  A s s i s t a n t  
AMAX Minerals  Exp lo ra t ion ,  Toronto . 
May 1978  - September 1978 

Geological A s s i s t a n t  
O n t a r i o  Geologica l  Survey, Toronto 
October 1978 - November 1979 

Sen io r  Geological  A s s i s t a n t  
AMAX of Canada Limited,  Vancouver 
May 1980 - August 1980 



NAME 

ADDRESS 

EDUCATION 

EXPERIENCE 

STATEMENT OF QUALIFICATIONS 

G.O. Skok 

2 2 7 9  B e r k l e y  R o a d  
North V a n c o u v e r ,  B .C.  V7H 126 

Windsor Secondary 
V a n c o u v e r ,  B.C.  

L a b o r a t o r y  A s s i s t a n t  
R o s s b a c h e r  L a b o r a t o r y ,  B u r n a b y  

L u m b e r l a n d  B u i l d i n g  Materials 
B u r n a b y  1 9 7 9  

J u n i o r  A s s i s t a n t  
AMAX of C a n a d a  L i m i t e d ,  V a n c o u v e r  
May 1980 - O c t o b e r ,  1980 

1 9 7 8 - 1 9 7 9  














