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I .  LIST OF CLAIMS 

CLiiIM NAME -- TAG IJUMBER DATE RECORDED 

YEARS OF 
ASSESSMENT WORK 
APPLIED FOR 

I:ess 1 YA 6595 S e p t .  3 ,  1 9 7 6  4  
~ e p t .  3 ,  1 9 7 6  
S e p t .  3, 1 9 7 6  
S e p t .  3 ,  1 9 7 6  
S e p t .  3 ,  1 9 7 6  
S e p t .  3 ,  1 9 7 6  
S e p t .  3 ,  1 9 7 6  
S e p t .  3 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
Dec. 2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2, 1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
D e c .  2 ,  1 9 7 6  
Dec. 2 ,  1 9 7 6  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8, 1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8, 1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  
J u l y  8 ,  1 9 7 7  

C l a i m s  R e s s  1 t o  48 a re  shown i n  t h e  r e d  s h a d e d  areas i n  
p l a t e s  3A a n d  3B. A s s e s s m e n t  c r e d i t  f o r  f o u r  y e a r s  h a s  
b e e n  a p p l i e d  f o r ,  f o r  e a c h  o f  t h e  48 c la ims l i s t e d  a b o v e .  

T h e  p e r i o d  o f  work  f o r  t h e s e  c l a i m s  w a s  May 2 4 ,  1 9 7 7  t o  
S e p t e m b e r  2 3 ,  1 9 7 7  i n c l u s i v e .  

R e p o r t  b y :  * 
R I J .  S h a r p  
B. S c .  ( M i n e r a l  E n g i n e e r i n g )  

Under  t h e  S u p e r v i s i o n  o f  D . W .  H e d d l e ,  P .  Eng.  
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I I .  PERSOIilPJEL EMPLOYED 

The  b a s i c  camp c o n s i s t e d  o f  o n e  g e o l o g i s t  ( R . J .  S h a r p )  
a n d  two  f i e l d  a s s i s t a n t s ,  (E.M. l I m i l t o n  a n d  M . M .  B e r r i s ) ,  
a l l  e m p l o y e d  by Cominco L t d .  O t h e r  Cominco g e o l o g i s t s  
who w o r k e d  f o r  s e v e r a l  d a y s  o n  t h e  p r o p e r t y  a re  A . J .  
B o r o n o w s k i  a n d  A .  E l l i o t ,  a l o n g  k r i t h  a s s i s t a n t s  J .  F a u b e r t ,  
P .  Moroney a n d  R .  M o r r i s .  A  c o o k ,  A .  v a n  IKerk, was  e m p l o y e d  
f o r  t w o  m o n t h s  o n  t h e  p r o p e r t y .  H a m i l t o n ,  B e r r i s  a n d  v a n  
H e r k  a s s i s t e d  i n  o f f i c e  work  d u r i n g  t h e  l a t t e r  p a r t  o f  
A u g u s t .  

P e r s o n n e l  e m p l o y e d  by  C o ~ i n c o  L t d .  d u r i n g  t h e  c o u r s e  o f  
t h i s  s t u d y :  

R . J .  S h a r p  
E.M. H a m i l t o n  
M . M .  B e r r i s  
A. v a n  I i e rk  
A .  E o r o n o w s k i  
A.  E l l i o t  
J .  F a u b e r t  
P .  Moroney 
R .  M o r r i s  

May 24 - S e p t e m b e r  2 3 ,  1 9 7 7  
May 3 1  - A u g u s t  3 1 ,  1 9 7 7  
May 3 1  - A u g u s t  2 7 ,  1 9 7 7  
J u n e  29 - A u g u s t  2 9 ,  1 9 7 7  
J u l y  20 - J u l y  2 1 ,  1 9 7 7  
A u g u s t  1 7 ,  1 9 7 7  
J u l y  2 4 ,  A u g u s t  1 7 ,  1 9 7 7  
A u g u s t  1 7 ,  1 9 7 7  
J u l y  2 4 ,  A u g u s t  1 7 ,  1 9 7 7  

200  G r a n v i l l e  Sq .  Van ,E(  
I I I 1  11 I 1  !I 

I I I 1  I 1  11 I 1  

I t  I I I 1  I 1  11 

11 I 1  11 I 1  I 1  

I t  I 1  I 1  11 11 

11 I 1  I I 11 I 1  

II I 1  I 1  I t  I 1  

I 1  11 I t  II 11 
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111. IPJTRODUCTION 

Cominco L t d .  s t a k e d  t h e  H e s s  c l a i m  g r o u p  t o  c o v e r  a  
s equence  o f  Cambrian t o  Devonian s e d i m e n t a r y  r o c k s  l y i n g  
a p p r o x i m a t e l y  20 m i l e s  w e s t  o f  t h e  MacMillan P a s s  i n  t h e  
Yukon T e r r i t o r y .  The p u r p o s e  o f  e x p l o r a t i o n  on  t h e  Hess 
c l a i m s  d u r i n g  t h e  1977 f i e l d  s e a s o n  was t o  i n v e s t i g a t e  
t h e  p o t e n t i a l  f o r  economic s u l f i d e  m i n e r a l i z a t i o n  i n  t h e s e  
s t r a t a .  T h i s  r e p o r t  d e a l s  w i t h  t h e  r e s u l t s  o b t a i n e d  
d u r i n g  t h e  g e o l o g i c a l  and  g e o c h e m i c a l  s t u d y  o f  t h e  c l a i m  
g r o u p .  

I V .  LOCATION AND ACCESS 

The H e s s  g r o u p  i s  s i t u a t e d  a p p r o x i m a t e l y  20 m i l e s  w e s t  
of  t h e  MacMillan p a s s ,  i n  t h e  Yukon T e r r i t o r y .  The g e n e r a l  
c o o r d i n a t e s  o f  t h e  c l a i m s  a r e  1300  2 5 '  W l o n g i t u d e ,  630 
1 7 '  N l a t i t u d e  (see P l a t e s  1 and  2 ) .  

Access t o  t h e  claims i s  by h e l i c o p t e r  f rom e i t h e r  t h e  
C a n a l  r o a d  o r  f rom one  o f  s e v e r a l  l a r g e  l a k e s  i n  t h e  a r e a .  
The C a n a l  r o a d  i s  open d u r i n g  summer months  and t h e  l a k e s  
a f f o r d  l a n d i n g  s i t e s  f o r  f l o a t  equ ipped  a i r c r a f t  i n  t h e  
summer o r  s k i  equ ipped  a i r c r a f t  i n  w i n t e r .  The a i r s t r i p  
a t  MacMil lan p a s s  i s  s e r v i c a b l e  f o r  whee l  equ ipped  a i r c r a f t .  

Dur ing  t h e  1977 f i e l d  program,  a c c e s s  i n t o  t h e  p r o p e r t y  
was p r o v i d e d  by a  B e l l  206E H e l i c o p t e r  e i t h e r  f rom F u l l e r  
Lake o r  f rom t h e  MacMillan p a s s  a i r s t r i p .  

V .  GEOLOGICAL REPORT 

A.  G e n e r a l  Geolosv  

The H e s s  c l a i m s  a r e  u n d e r l a i n  by a  ser ies  o f  i n t e n s e l y  
deformed s e d i m e n t a r y  r o c k s  t h a t  r a n q e  i n  a g e  f rom t h e  Cambrian 
t c  D e v o n i a n - M i s s i s s i p p i a n .  Metamorphic  r o c k s  a r e  g e n e r a l l y  
a b s e n t  e x c e p t  i n  t h e  Cambrian s e c t i o n s  where p h y l l i t e s  c a n  
b e  o b s e r v e d .  R e l a t i o n s h i p s  between v a r i o u s  r o c k  u n i t s  
a r e  c o m p l i c a t e d  by s t r u c t u r a l  d e f o r m a t i o n ,  however d i s t i n c t  
l i t h o l o g i e s  a r e  mappable  and c o n t i n u o u s  a c r o s s  t h e  c l a i m  
g r o u p .  G r a p t o l i t e s  a r e  common i n  many o f  t h e  c a r b o n a c e o u s  
s h a l e  l i t h o l o g i e s  o u t c r o p p i n g  on t h e  claims, and  a r e  h e l p f u l  
i n  d a t i n g  t h e  l i t h o l o g i c a l  u n i t s .  

The l i t h o l o g y  o f  p r i n c i p a l  i n t e r e s t  i s  a m i d d l e  t o  u p p e r  
S i l u r i a n  c a r b o n a c e o u s  s h a l e - s i l t s t o n e  h o r i z o n  b e c a u s e  i t  
h o s t s  a  s i g n i f i c a n t  b a r i t e  - w i t h e r i t e  bed .  O t h e r  b a r i t e  
h o r i z o n s  o c c u r  i n  t h e  S i l u r i a n  r o c k s  i n  c a r b o n a c e o u s  s h a l e s  
and i n t e r b e d d e d  w i t h  f l o g g y  muds tones  and c a r b o n a c e o u s  s h a l e s ,  
s t r a t i g r a p h i c a l l y  below t h e  main  b a r i t e  h o r i z o n  ( d e s i g n a t e d  
u n i t  5 B on  p l a t e  4 ) .  

B .  D e t a i l e d  Geology 

1. S t r a t i f i e d  Rocks 

P l a t e  4 i s  a  g e o l o g i c a l  map o f  t h e  Hess Group ( c l a i m s  1 - 4 8 ) .  
The map l e g e n d  g i v e s  a  d e t a i l e d  breakdown o f  t h e  v a r i o u s  r o c k  
f orna Lions  o u t c r o p p i n g  on the c l a i m s .  T h i s  s e c t i o n  g i v e s  
a  more d e t a i l e d  d e s c r i p t i o n  o f  t h e  r o c k  u n i t s .  

IJNIT 1 

T h i s  u n i t  i s  o f  p r o b a b l e  Cambrian a g e .  L i t h o l o g i e s  p r e s e n t  
a r e  r e d  t o  g r e e n  p h y l l i t e s  t h a t  a r e  i n t e r b e d d e d  w i t h  m a s s i v e  
l i m e s t o n e  and d o l o m i t i c  s a n d s t o n e s .  A t h i n  c o n g l o m e r a t e  
h o r i z o n  l o c a l l y  o c c u r s  a t  t h e  t o p  o f  t h e  l i m e s t o n e  u n i t  where 
rounded l i m e s t o n e  c o b b l e s  and b o u l d e r s  a r e  cemented by c a l c i t e  
and  d o l o m i t e .  
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The Cambrian rocks lie off the map area to the north of the 
Hess claims and hence have not been extensively mapped. 

UNIT 2 

Unit 2 is composed of a number of thin lithological units 
all belonging to a related stratigraphic package. The major 
lithology is a brown ~ceathering sandstone to mudstone as- 
semblage with dolomitic laminations and cross bedding. 
Interbedded with this lithology are beds of massive grey 
white limestone, dolomitized limestone, flaggy cherts and 
mudstones and minor black fetid limestone. Thin carbonaceous 
shale horizons carrying graptolites occur in the assemblage. 

UNIT 3 

Unit 3 is a black carbonaceous siltstone and shale assemblage, 
and is commonly graptiolitic. Graptolite age dating in- 
dicates a time range of Upper Ordovician to Lower Silurian 
for formation of these rocks. Faulting has largely removed 
complete sections of this unit and the maximum thickness 
calculated from exposed sections is 75 meters. 

UNIT 4 

Unit 4 is similar in many respects to unit 2. The main 
diEferences distinguishing the units is that unit 4 contains 
occassional graptolites that give ages younger than unit 2; 
unit 4 commonly contains pyrite nodules, thin impure barite 
beds (less than 2 meters thick) and abundant bioturbated 
mudstones. 

UNIT 5 

Unit 5 is correlated with the Upper Road River Formation 
in the area. This unit is thought to be Middle Silurian 
to Upper Silurian-Devonian in age by nature of its lithology 
and stratigraphic positioning. Graptolites are rare to ab- 
sent making positive age identification difficult. 

The predominant lithology found in unit 5 is a thin to medium 
bedded sequence of carbonaceous cherty siltstones and shales. 
A minor barite bed outcrops in this horizon. 

This subunit comprises the major lithology of unit 5. It 
is estimated to be 310 meters thick and is composed of a 
uniform section of carbonaceous black cherty silstone- 
shale rocks. Pyrite is rare but occurs as small framboids 
locally. 

Sub-Unit 5B is composed of interbedded barite and witherite. 
Thicknesses range from a few meters to tens of meters. 
The unit appears to be bedded and consists of relatively 
pure barite and witherite. Silty horizons do occur within 
the barite and may be used as a Rarker unit for stratigraphic 
correlation between outcrops. In fault zones a witherite 
breccia forms healing the faulted area. These zones also 
contain barite crystals and small limonitic patches. 

Unit 6 is a carbonaceous shale-siltstone horizon overlain 
by a chert pebble conglomerate horizon. This unit has been 
dated by Blossom, 1974 as Devonian-Mississippian in age. 



5 . / 2 3  September  1977 .  

U n i t  6A i s  t h e  c o n g l o m e r a t e  h o r i z o n .  Conglomera te  f r a g m e n t s  
a r e  sub-rounded t o  s u b - a n g u l a r  c h e r t  o r  c h e r t y - s i l t s t o n e  
p e b b l e s  cemented by a  f i r e  g r a i n e d  s i l i c e o u s  m a t r i x .  T h i n  
b e d s  o f  s a n d s t o n e  and  c a r b o n a c e o u s  s h a l e s  a r e  found  w i t h i n  
t h e  c o n g l o m e r a t e  h o r i z o n  . 

UNIT 6B 

U n i t  6B i s  composed of  b l a c k  c a r b o n a c e o u s  s h a l e s  w i t h  brown 
w e a t h e r i n g  s i l t y  l a m i n a t i o n s .  T h i s  u n i t  g r a d e s  upward i n t o  
t h e  c o n g l o m e r a t e  becoming c o a r s e r  g r a i n e d ,  less c a r b o n a c e o u s  
w i t h  c r o s s  bedd ing  becoming common n e a r  t h e  c o n g l o m e r a t -  
s i l t s t o n e  c o n t a c t .  

UNIT 7 

U n i t  7 c o n s i s t s  o f  r e c e n t  s e d i m e n t s ,  g l a c i a l  till and  t a l u s .  
T h i s  u n i t  o c c u p i e s  t h e  v a l l e y  bo t toms  and  lower  s l o p e s  o f  
t h e  m o u n t a i n s .  

2 .  I n t r u s i v e  Rocks 

S e v e r a l  d y k e s  c u t  t h e  s t r a t i g r a p h y .  Two t y p e s  o f  d y k e s  
a r e  f o u n d ,  one  i s  a  q u a r t z - e y e  r h y o l i t e  dyke ,  t h e  o t h e r  
i s  a  b a s i c  dyke  o f  p r o b a b l e  b a s a l t i c  c o m p o s i t i o n .  Ages 
o f  i n t r u s i v e  r o c k s  a r e  u n c e r t a i n  b u t  may b e  C r e t a c e o u s .  
The b a s i c  dyke  i s  s e e n  t o  c u t  t h e  a c i d  dyke i n  one  l o c a l i t y .  
T y p i c a l  t h i c k n e s s e s  o f  t h e  d y k e s  a r e  5 t o  2 0  meters .  

C .  S t r u c t u r a l  Geology 

The e n t i r e  a r e a  h a s  unde rgone  r e l a t i v e l y  i n t e n s e  s t r u c t u r a l  
d e f o r m a t i o n  r e s u l t i n g  i n  numerous f a u l t s  and minor  f o l d s .  
The dominant  s t r u c t u r e s  a r e  i m b r i c a t e d  t h r u s t  f a u l t s  which  
s t e e p e n  i n  d i p  becoming r e v e r s e  f a u l t s  on  t h e  Hess c l a i m s .  
Gedding p l a n e s  a r e  commonly p l a n e s  o f  d e t a c h m e n t  f o r  f a u l t i n g .  
SJurnerous s t r i k e - s l i p  and d i p - s l i p  h i g h  a n g l e  f a u l t s  c u t  
t h e  s t r a t i g r a p h y .  Normal f a u l t i n g  h a s  moved younger  Devonian-  
M i s s i s s i p p i a n  r o c k s  o v e r  o l d e r  S i l u r i a n  r o c k s  a l o n g  t h e  
s o u t h e r n  p o r t i o n s  of t h e  H e s s  C l a i m s .  

F o l d s  a r e  n o t  commonly v i s i b l e ,  however minor  f o l d i n g  i s  
u b i q u i t o u s  i n  t h e  c a r b o n a c e o u s  s h a l e s .  Chevron t y p e  f o l d s  
1 t o  2 meters a c r o s s  a r e  t h e  common t y p e  found  i n  t h e  
c a r b o n a c e o u s  s h a l e  h o r i z o n s .  

B a r i t e  m i n e r a l i z a t i o n  o c c u r s  on s e v e r a l  o f  t h e  c l a i m s .  No 
s u l f i d e  m i n e r a l i z a t i o n  was found  a s s o c i a t e d  w i t h  t h e  b a r i t e  
on any  o f  t h e  H e s s  1 t o  4 8  c l a i m s .  S m a l l  l i m o n i t i c  p a t c h e s  
c o n t a i n i n g  anomalous z i n c  g e o c h e m i c a l  v a l u e s  d o  o c c u r  i n  
t h e  b a r i t e ,  however ,  t h e s e  a r e  a t t r i b u t e d  t o  f a u l t i n g  and  
are  n o t  r e l a t e d  t o  s u l f i d e  m i n e r a l i z a t i o n .  

V I  . RECOMMENDATIONS 

F u r t h e r  p r o s p e c t i n g  and a d d - i t i o n a l  d e t a i l e d  g e o l o g i c a l  mapping 
o f  t h e  b a r i t e  h o r i z o n  i s  w a r r a n t e d .  O t h e r  t h a n  t h e  b a r i t e  
i t s e l f  no f a v o r a b l e  g e o l o g i c a l  t a r g e t s  w e r e  d e l i n e a t e d  on 
t h e  Hess 1 t o  48  c l a i m s .  
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V I I .  GEOCHEMISTRY 

A. INTRODUCTION 

S o i l  geochemical  samples w e r e  c o l l e c t e d  on t h r e e  g r i d s  
surveyed on t h e  B e s s  1 t o  4 8  m i n e r a l  c l a i m s .  A l l  samples 
from t h e  g r i d s  were a n a l y z e d  by t h e  A c m e  A n a l y t i c a l  Lab- 
o r a t o r y  i n  Ross R i v e r ,  Yukon T e r r i t o r y .  

The b a s e  l i n e  f o r  t h e  g r i d s  were e s t a b l i s h e d  u s i n g  t h e  
compass and c h a i n  method. L i n e s  w e r e  t u r n e d  o f f  a t  90 
d e g r e e s  from t h e  b a s e  l i n e  e v e r y  150 meters. Compass and 
pace  t r a v e r s e s  a l o n g  t h e  g r i d l i n e s  from t h e  b a s e  l i n e  
w e r e  s u b s e q u e n t l y  r u n  and s o i l  samples  w e r e  c o l l e c t e d  
e v e r y  75 meters a l o n g  t h e s e  l i n e s .  

Samples s e n t  t o  t h e  l a b  w e r e  ana lyzed  f o r  c o p p e r ,  l e a d ,  
z i n c  and s i l v e r ,  u s i n g  a  h o t  aqua r e g i a  d i g e s t i o n  fo l lowed  
by d i l u t i n g  samples w i t h  1 . 5 %  NaOH and 5.0% EDTA s o l u t i o n  
t h e n  a n a l y z i n g  them by a tomic  a b s o r p t i o n  s p e c t r o s c o p y .  
A t o t a l  o f  320 r e s u l t s  r e p o r t e d  by t h e  l a b  a r e  g i v e n  on 
maps 5 A ,  B ,  C ,  D and E a t t a c h e d  t o  t h i s  r e p o r t .  Va lues  
f o r  c o p p e r ,  l e a d ,  z i n c  and s i l v e r  a r e  g i v e n  i n  p a r t s  p e r  
m i l l i o n  w h i l e  v a l u e s  f o r  barium a r e  g i v e n  i n  p e r c e n t .  

E . TOPOGRAPIIY AIID VEGETATION 

r Y  

The s t u d y  a r e a  i s  v e r y  rugged w i t h  s t e e p  s l o p e s  and deep  
v a l l e y s .  E l e v a t i o n  r a n g e  from 1 ,200  meters above s e a  
l e v e l  t o  o v e r  2,000 m e t e r s  ASL. V a l l e y s  r u n  n o r t h - s o u t h  
and have v e r y  s t e e p  w e s t e r n  s l o p e s  and m o d e r a t e l y  t o  v e r y  
s t e e p  e a s t e r n  s l o p e s .  The v a l l e y  f l o o r s  r i s e  t o  t h e  s o u t h  
and broaden o u t  i n t o  wide g r a s s y  a l p i n e  meadows occupying 
c i r q u e s .  

F a s t  f lowing  c r e e k s  occupy t h e  c e n t e r  of t h e  valleys and 
a r e  f e d  by abundant  semi -d i scon t inuous  t r i b u t o r i e s  occupy- 
i n g  g o r g e s  a long  t h e  v a l l e y  w a l l s .  Mechanical  e r o s i o n  i s  
s i g n i f i c a n t ,  many t a l u s  s l o p e s  a r e  p r e s e n t  a l o n g  w i t h  
t a l u s  f a n s .  t i l a c i a l  e r o s i o n  h a s  d e p o s i t e d  a  t h i n  t o  
t h i c k  cover  of till a l o n g  t h e  v a l l e y  f l o o r s  w h i l e  mora ines  
a r e  encoun te red  a long  t h e  v a l l e y  w a l l s .  

V e g e t a t i o n  c o n s i s t s  of  n o s s  and g r a s s  c o v e r  on many s l o p e s  
and r i d g e s  w h i l e  lower i n  t h e  v a l l e y  p i n e  and f i r  t r e e s  
a r e  abundant .  Willow and a l d e r  trees grow a l o n g  stream 
c u t s  and hamper p a s s a g e  i n  many p l a c e s .  Minor a r e a s  
covered  w i t h  swampy p e a t  bogs w e r e  sampled b u t  t h e  a r e a  
sampled i s  g e n e r a l l y  w e l l  d r a i n e d .  

The most s i g n i f i c a n t  e f f e c t  of topography i s  t h e  down- 
s l o p e  d i s p e r s i o n  of  r o c k  m a t e r i a l  due  t o  mechan ica l  e r o s i o n .  
Bence many anomal ies  may be  t r a n s p o r t e d  o r  s i g n i f i c a n t l y  
broadened o v e r  a n  a r e a .  

C .  STATISTICAL AIIALYSIS 

A l l  a v a i l a b l e  s o i l  geochemical  d a t a  h a s  been keypunched 
o n t o  computer c a r d s  and has  been p r o c e s s e d  by J .  Davies 
( a  Cominco "computer a p p l i c a t i o n s  s p e c i a l i s t " ) .  A s t a t i s t i c a l  
a n a l y s i s  of t h e  d a t a  was r u n  t o  e s t a b l i s h  background and 
t h r e s h o l d  v a l u e s .  Values  have been sub-d iv ided  i n t o  back- 
ground,  p o s s i b l y  anomalous and anomalous and have been con- 
t o u r e d  on maps 5A, B ,  C ,  D and E .  
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Copper 

Copper v a l u e s  have a n  a r i t l - m e t i c  mean of 60.92 ppm, a  s t a n -  
d a r d  d e v i a t i o n  of 39.53 pprn and a  median of  56 ppm. Back- 
ground v a l u e s  r a n g e  from 3.00 t o  140 ppm, p o s s i b l y  anomalous 
v a l u e s  r a n g e  from 1 4 1  t o  180 pprn and d i s t i n c t l y  anomalous 
v a l u e s  a r e  g r e a t e r  t h a n  180 ppm. 

Lead 

Lead v a l u e s  have a n  a r i t h m e t i c  mean o f  20.56 pprn and s t a n -  
d a r d  d e v i a t i o n  of  11.5C pprn w i t h  a median of  19 ppm. 
Background v a l u e s  r a n g e  from 0 t o  43 ppm, p o s s i b l y  anom- 
a l o u s  v a l u e s  from 4 4  t o  55 and d i s t i n c t l y  anomalous v a l u e s  
a r e  g r e a t e r  t h a t  55 ppm. 

\ 

Zinc  

Zinc v a l u e s  have an a r i t h m e t i c  mean of 450.37 ppm, a  s t a n -  
d a r d  d e v i a t i o n  of  490.01 pFm and a  median of  260 ppm. 
Background v a l u e s  r a n g e  from 0 t o  1429 ppm, p o s s i b l y  anom- 
a l o u s  v a l u e s  from 1430 t o  1920 pprn and d i s t i n c t l y  anomalous 
v a l u e s  a r e  g r e a t e r  t h a n  1920 ppm. 

S i l v e r  

S i l v e r  v a l u e s  have an  a r i t h m e t i c  mean of  1 .18  ppm, a  s t a n -  
d a r d  d e v i a t i o n  of  1 . 2 4  pprn and a  median of  0.80 ppm. 
Background v a l u e s  r a n g e  from 0  t o  3.65 ppm, p o s s i b l y  anom- 
a l o u s  v a l u e s  from 3.66 t o  4.90 ppm and d i s t i n c t l y  anoma- 
l o u s  v a l u e s  a r e  g r e a t e r  t h a n  4.90 ppm. 

Barium 

Barium v a l u e s  have a n  a r i t h m e t i c  mean o f  0 .62%,  a  s t a n -  
Gard d e v i a t i o n  of 0.80% and a median of 0 .22%.  Background 
v a l u e s  r a n g e  from 0  t o  2 . 2 1 % ,  p o s s i b l y  anomalous v a l u e s  
from 2.22 t o  3 .02% and d i s t i n c t l y  anomalous v a l u e s  a r e  
g r e a t e r  t h a n  3.02%. 

D. INTERPRETATION 

Copper 

S i x  anomalous and twe lve  p o s s i b l y  anomalous copper  v a l u e s  
have been o b t a i n e d  from t h e  a n a l y s i s .  G r i d s  one  and two 
c o n t a i n  geochemica l ly  anomalous copper  v a l u e s ,  however 
g r i d  t h r e e  h a s  no v a l u e s  above background.  The l a r q e s t  
anomalous zone i s  250 m e t e r s  long  and 200 m e t e r s  wide. 
Copper c o n c e n t r a t i o n s  i n  t h e  s o i l  r a n g e  from a  minimum 
of 3  pprn t o  a n  e r r a t i c  maximum of 3000 ppm, over  t h e  a r e a  
sampled. 

Lead 

S i x  anomalous and f o u r  p o s s i b l y  anomalous v a l u e s  were ob- 
t a i n e d  from t h e  l e a d  geochemical  a n a l y s i s  of  t h e  s o i l  
samples .  Only one a r e a ,  l o c a t e d  on H e s s  4 ,  i n d i c a t e d  any 
anona lous  geochemical  t r e n d  w i t h  two anomalous, one p o s s i b l y  
anomalous sample. No anomal ies  were d e f i n e d  on g r i d  two, 
g r i d  one has  s e v e r a l  i s o l a t e d  anomal ies  w h i l e  g r i d  t h r e e  
h a s  one i s o l a t e d  anonaly  and one anomalous zone. The min i -  
mum v a l u e  o b t a i n e d  i s  1 pprn w h i l e  t h e  maximm v a l u e  i s  
138 pprn l e a d .  
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Zinc  

Z inc  geochemica l  a n a l y s i s  i n d i c a t e d  t w e n t y  one  anomalous 
and  e l e v e n  p o s s i b l y  anomalous s o i l  s amples .  T h e r e  a r e  
f i v e  i s o l a t e d  anomalous samples  and t h r e e  i s o l a t e d  p o s s i b l y  
anomalous samples .  The s i g n i f i c a n c e  o f  t h e  i s o l a t e d  anoma- 
l i e s  i s  q u e s t i o n a b l e .  

G r i d s  c n e  and two c o n t a i n  a l l  o f  t h e  anomalous v a l u e s .  
An e a s t  t o  w e s t  t r e n d  o f  a n o m a l i e s  o c c u r s  on g r i d s  o n e  
and  two b u t  a c t u a l  anomalous samples  a r e  s e p e r a t e d  by 
samples  y i e l d i n g  background z i n c  v a l u e s .  One v e r y  anoma- 
l o u s  sample  y i e l d i n g  a  v a l u e  o f  57 ,000  ppm z i n c  was t a k e n  
from t h e  w e s t e r n  s i d e  o f  g r i d  1. T h i s  s ample  was o b t a i n e d  
from a n  a r e a  where a  permanent  g roundwate r  s e e p  d i s c h a r g e s  
a f t e r  p e r c u l a t i n g  downward t h r o u g h  a  b l a c k  s h a l e  h o r i z o n .  
KO m i n e r a l i z a t i o n  w a s  o b s e r v e d  i n  t h e  o u t c r o p s  i n  t h e  a r e a  
and  t h e  w r i t e r  s u s p e c t s  t h a t  t h i s  anomal ly  r e f l e c t s  a  
s e c o n d a r y  e n r i c h m e n t  o f  z i n c  l e a c h e d  from t h e  b l a c k  s h a l e s  
and  p r e c i p i t a t e d  a t  t h e  s u r f a c e  where  m e t a l  e n r i c h e d  a c i d i c  
g r o u n d w a t e r s  undergo  a pH change  (Doyle  and F l e t c h e r ,  1 9 7 4 ) .  

S i l v e r  

Few s i l v e r  g e o c h e m i c a l  a n o m a l i e s  a r e  o u t l i n e d .  S i x  anoma- 
l o u s  and f i v e  p o s s i b l y  anomalous samples  have  been d e t e c t e d .  
One s m a l l  zone ,  300 meters l o n g ,  g i v i n g  anomalous v a l u e s  
e x i s i t s  on t h e  n o r t h w e s t e r n  end o f  g r i d  o n e .  On g r i d  two 
s e v e r a l  i s o l a t e d  a n o m a l i e s  are  p r e s e n t  w i t h  one  anomalous 
and  one  p o s s i b l y  anorcalous sample  d e f i n i n g  a zone 75 meters 
wide .  K O  s i l v e r  geochemica l  a n o m a l i e s  are  p r e s e n t  on g r i d  
t h r e e .  Geochemical  v a l u e s  r a n g e  from a  minimum of  0 .10 
pprn t o  a  h i g h  o f  1 3 . 2  ppm. 

Barium 

Broad anomalous t r e n d s  a r e  d e f i n e d  bv t h e  bar ium a n a l y s i s .  
A l a r g e  number o f  g e o c h e m i c a l l y  anomalous samples  w e r e  
o b t a i n e d  from g r i d  one .  Most a n o m a l i e s  a p p e a r  b r o a d  w h i l e  
some a r e  l o c a l i z e d .  The s i g n i f i c a n c e  o f  bar ium a n o m a l i e s  
i s  t h a t  t h e y  r e f l e c t  p r o x i m i t y  t o  b a r i t e  o r  w i t h e r i t e  
h o r i z o n s  i n  t h e  s t u d y  a r e a .  Due t o  i t s  i n s o l u b l e  n a t u r e ,  
b a r i t e  c o n c e n t r a t e s  i n  r e s i d u a l  and t r a n s p o r t e d  s o i l  hence  
downslope  e r o s i o n  and  g l a c i a l  a t t r i t i o n  o f  any  bar ium 
e n r i c h  s t r a t a  would have caused  a  d i s p e r s i o n  o f  bar ium 
m i n e r a l s  i n  t h e  s o i l  g i v i n g  r i s e  t o  t h e  b road  ( and i n  
many c a s e s  s e c o n d a r y ,  t r a n s p o r t e d )  a n o m a l i e s  found t o  
e x i s t  i n  t h e  s t u d y  a r e a .  The minimum v a l u e  o b t a i n e d  i s  
0 .01% Ea w h i l e  t h e  maximum i s  6 . 4 %  Ba. 

V I  11. CONCLUSIONS AND RECO.METJDATIO1JS 

Geochemica l ly  anomalous zones  o f  c o p p e r ,  l e a d ,  z i n c ,  s i l v e r  
and bar ium have  been d e f i n e d  w i t h i n  t h e  s t u d y  a r e a .  
The zones  r a n g e  from s m a l l  and nar row t o  b road  and d i s -  
p e r s e d .  I s o l a t e d  anomalous and p o s s i b l y  anomalous geo-  
c h e m i c a l  v a l u e s ,  w i t h  no e v i d e n c e  o f  z o n i n g ,  commonly 
o c c u r .  

The w r i t e r  b e l i e v e s  t h a t  a r e a s  o f  s p r i n g  d i s c h a r g e  a r e  
o f t e n  e n r i c h e d  i n  meta l l i c  e l e m e n t s ,  e s p e c i a l l y  c o p p e r ,  
z i n c  and s i l v e r .  T h i s  o b s e r v a t i o n  h a s  been  r e p o r t e d  by 
F l e t c h e r  and Doyle i n  a  p a p e r  p u b l i s h e d  on t h e  g e o c h e m i s t r y  
o f  r o c k s  and s o i l s  i n  t h e  MacNi l lan  P a s s  a r e a ,  Yukon T e r r i t o r y ,  
i n  1974.  Such g e o c h e m i c a l l y  anomalous zones  a r e  n o t  i n d i -  
c a t o r s  o f  b a s e  m e t a l  d e p o s i t s ,  c o n s e q u e n t l y  a r e  of  l i t t l e  
u s e  i n  p r o s p e c t i n g  and l o c a t i n g  s u c h  d e p o s i t s .  
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I t  i s  recommended t h a t  f u t u r e  work be c o n c e n t r a t e d  on 
anomalous a r e a s  t h a t  60 n o t  a p p e a r  t o  be  n e a r  zones  o f  
g roundwate r  d i s c h a r g e .  I n  a d d i t i o n  i t  i s  a l s o  recommended 
t h a t  o n l y  l e a d ,  z i n c  and bar ium a n a l y s i s  need  b e  per formed 
on s o i l  s amples .  

Endorsed  by: ~ ~ w ~ L A - ( ~  
D.W. I i edd le ,  P .  Eng. 
A s s i s t a n t  Manager,  
E x p l o r a t i o n ,  Wes te rn  

Manager,  E x p l o r a t i o n  
PJestern D i s t r i c t  
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EXPLORATION 

NTS 1 0 5  0 /7  

WESTERN D I S T R I C T  

S e p t e m b e r  2 3 ,  1 9 7 7  

"EXHIBIT  A" 

4 8  CLAIMS 

STATEMEIJT OF EXPENDITURES 

GEOLOGICAL AND GEOCHEMICAL REPORT 

ON MESS 1 TO 4 8  MINERAL CLAII"4S SITUATED AT 

63: 
1 7 ' N  L a t i t u d e  

1 3 0  2 5 ' W  L o n g i t u d e  

STAFF TIME 

R . J .  S h a r p  ( 1 0 8  days )  
E . M .  B a r n i l t o n  ( 9 2  d a y s )  
M . M .   erri is ( 8 8  d a y s )  

ANALYSIS 

ACME A n a l i t i c a l  L a b  I n v o i c e  # R - 7 0 6 1  
ACME A n a l i t i c a l  L a b  Invoice  # R - 7 1 2 7  

N o r t h e r n . M o u n t a i n :  I n v o i c e  t f 6 4 3 0  
M o r t h e , r n  M o u n t a i n :  I n v o i c e  # 6 5 3 0  
N o r t h e r n  M o u n t a i n :  I n v o i c e  # 6 6 7 0  
N o r t h e r n  M o u n t a i n :  I n v o i c e  8 6 2 8 8  

TRANSPORTATION 

T e r r - A i r  I n v o i c e  # 6 7 2  
T e r r - A i r  I n v o i c e  # l o 4 2  

EQUIPMENT 

P a c i f i c  S u r v e y  C o r p o r a t i o n :  P e n c i l  m a n u s c r i p t  f o r  base m a p  
f o r  G e o l o g y - G e o c h e m i s  t r y  o n  
H e s s  P r o p e r t y .  Invoice 
# 9 6 7 9  

1 , 4 7 5 . 0 0  

TOTAL EXPENDITURE 

S i g n e d :  
I 

R.$. S h a r p  
, + f f iDAJ lT  

T h i s  i s  " E x h i b i t  A" t o  t h e  stztut-l 
p e n d i t u r e s  r e l a t i n g  t o  t h e  G e o l o g i c a l  a n d  G e o c h e m i c a l  
S u r v e y  declared before  m e  t h e  2 3 r d  d a y  of S e p t e m b e r ,  1 9 7 7  
A . D .  



COP1II:CO LTD . 
EXPLORATION WESTE2N DISTRICT 

September 23,  1977 

STATEMENT OF QUALIFICATIONS 

1. Rober t  J .  Sharp  g r a d u a t e d  from t h e  U n i v e r s i t y  of 
A l b e r t a  i n  1975 w i t h  t h e  d e g r e e  of B.Sc. i n  M i n e r a l  
E n g i n e e r i n g .  

2 .  Rober t  J .  Sharp  i s  r e g i s t e r e d  a s  an Engineer- in-  
T r a i n i n g  w i t h  t h e  A s s o c i a t i o n  of  P r o f e s s i o n a l  E n g i n e e r s ,  
G e o l o g i s t s  and G e o p h y s i c i s t s  of  t h e  P r o v i n c e  of A l b e r t a ;  
member number 18311. 

3.  Rober t  J .  Sharp  i s  c u r r e n t l y  e n r o l l e d  a s  a  c a n d i d a t e  
f o r  t h e  d e g r e e  o f  Master  of  S c i e n c e  i n  Geology, a t  
t h e  U n i v e r s i t y  of A l b e r t a .  

R . J .  Sha rp  h a s  been employed by Cominco f o r  f o u r  s e a s o n s  
on g e o l o g i c a l  work. I c o n s i d e r  him w e l l  q u a l i f i e d  t o  
c a r r y  o u t  and r e p o r t  on a l l  phases  of g e o l o g i c a l  and geo- 
chemica l  work. 

D.W. Heddle,  P .  Eng. 
A s s t .  Manager 
Western D i s t r i c t  
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