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1.0 INTRODUCTION 

1.1 T e r m s  of Reference and Scope of Report 

Canada Tungsten has  engaged Bema t o '  g e o l o g i c a l l y  
e v a l u a t e  t h e  SINISTER c l a im  group p r e s e n t l y  under 
op t ion  from Archer,  Cathro and Assoc i a t e s  Ltd. I n  
February 1979, Canada Tungsten c o n t r a c t e d  Bema I n d u s t r i e s  
t o  s t a k e  n i n e  hundred and t e n  (910) minera l  c l a ims  
a d j a c e n t  t o  t h e  h i s t o r i c  mining camp of Keno H i l l  
i n  con junc t ion  wi th  t h e  op t ion ing  of  s e v e r a l  o t h e r  
minera l  c la ims.  This  e v a l u a t i o n  c o n s i s t s  of review- 
i n g  publ i shed  in format ion ,  performing r e g i o n a l  and 
d e t a i l e d  g e o l o g i c a l  mapping, a s s e s s i n g  t h e  economic 
v i a b i l i t y  of t h e  c la ims ,  and ensu r ing  t e n u r e  of minera l  
r i g h t s  w i t h i n  t h e  s a i d  c l a im  group. . 

The emphasis of t h e  1979 f i e l d  season was t o  
determine t h e  e x t e n t  of t h e  C e n t r a l  Q u a r t z i t e  Formation 
i n  r e l a t i o n  t o  t h e  SINISTER c l a i m  group. This  r e p o r t  
reviews f i e l d  work and l a b o r a t o r y  a n a l y s i s  performed 
and i n c l u d e s  geo log ica l ,  geochemical ,  and geophys ica l  
i n t e r p r e t a t i o n .  

1.2 Location and Access 

The SINISTER c la im group i s  l o c a t e d  i n  c e n t r a l  
Yukon T e r r i t o r y  approximately e l even  (11) k i lome te r s  
w e s t  of E l s a ,  a d j a c e n t  t o  M t .  Haldane. The c la ims  
a r e  l o c a t e d  on N.T.S. map s h e e t  105-M-13 and a r e  cen- 
t e r e d  on l a t i t u d e  63O52' and long i tude  135O46'. The 
a r e a  i s  b i s e c t e d  by Haldane Creek and i s  bordered by 
t h e  Halfway Lakes t o  t h e  sou th  and P r o c t o r  Lake t o  
t h e  nor th .  

Access t o  t h e  SIN c la ims  i s  s u p p l i e d  by t h e  South 
McQuesten River road and acces s  t o  t h e  TER c la ims  i s  
supp l i ed  by Highway 2 ,  bo th  a r e  a l l  weather  roads .  
Access t o  t h e  IS c la ims i s  by f o o t  from e i t h e r  t h e  
S I N  o r  TER c la ims.  A smal l  f i x e d  wing a i r s t r i p  is 
l o c a t e d  two (2)  k i lome te r s  east of t h e  SIN c la ims .  
(Refer  t o  F igu re  No. 1.) 
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1 . 3  C l i m a t e  

The c l i m a t e  i s  t y p i c a l  o f  t h e  c e n t r a l  Yukon a r e a  
w i t h  a mean a n n u a l  t e m p e r a t u r e  o f  -2O C. The low a v e r -  
age  t e m p e r a t u r e  i s  a b o u t  -100 C and  t h e  h i g h  a v e r a g e  
t e m p e r a t u r e  i s  a b o u t  3O C. T e m p e r a t u r e s  r a n g e  from 
a  low o f  -55O C d u r i n g  t h e  w i n t e r  months t o  a  h i g h  o f  
+30° C d u r i n g  t h e  summer. The mean a n n u a l  p r e c i p i t a t i o n  
i s  a b o u t  38 c e n t i m e t e r s  w i t h  most  o f  t h e  r a i n f a l l  o c c u r -  
r i n g  i n  May a n d  June .  D a i l y  heavy t h u n d e r  showers  o c c u r  
t h r o u g h o u t  t h e  summer months.  Snow b e g i n s  t o  accumula t e  
as e a r l y  a s  mid-September and  i s  m e l t e d  by mid-June a t  
h i g h e r  e l e v a t i o n s .  Up t o  1 . 5  meters o f  snow may a c c u m u l a t e  
i n  t h e  Keno and  Ga lena  H i l l s  a r e a .  

1 .4  Topography and  V e g e t a t i o n  

The main t o p o g r a p h i c  f e a t u r e  o f  t h e  p r o j e c t  a r e a  
i s  t h e  t h r e e  ( 3 )  k i l o m e t e r  wide  Haldane  Creek  v a l l e y  
t h a t  t r e n d s  n o r t h - s o u t h .  The v a l l e y  i s  r e l a t i v e l y  
f l a t  w i t h  o n l y  a  few g l a c i a l  benches  and  a  s m a l l  h i l l  
p r o v i d i n g  some r e l i e f .  By f a r ,  t h e  l a r g e r  p a r t  o f  t h e  
p r o p e r t y  i s  e x t e n s i v e l y  d r i f  t - c o v e r e d  w i t h  l i t t l e  o r  
no o u t c r o p .  The v e g e t a t i o n  on  t h e  v a l l e y  f l o o r  c o n s i s t s  
o f  s p r u c e  g r o v e s ,  swamp g r a s s e s  a n d  l a r g e  areas o f  buck- 
b r u s h .  

H i s t o r y  - 
I n f o r m a t i o n  o n  t h e  e x p l o r a t i o n  h i s t o r y  w i t h i n  t h e  

SINISTER c l a i m  boundary is  v e r y  s k e t c h y .  The f i r s t  re- 
p o r t  o f  e x p l o r a t i o n  a c t i v i t y  was i n  1962 when Hunt ing  
Survey  C o r p o r a t i o n  L i m i t e d  c o n d u c t e d  a  Turam e l e c t r o -  
m a g n e t i c  s u r v e y  f o r  S i l v e r  T i t a n  Mines L imi t ed .  T h i r t y  
( 3 0 )  l i n e  k i l o m e t e r s  w e r e  s u r v e y e d  on t h e  AA c l a i m s  
which a r e  l o c a t e d  s o u t h  of  P r o c t o r  Lake and  e a s t  o f  
Haldane  Creek.  From t h i s  s u r v e y  many n o r t h  t r e n d i n g  
f a u l t s  a n d  east-west t r e n d i n g  EM c o n d u c t o r s  w e r e  i n t e r -  
p r e t e d .  However, t h e i r  mos t  s i g n i f i c a n t  d i s c o v e r y  was 
f i n d i n g  a m a s s i v e ,  b l u e - g r e y  q u a r t z i t e  o u t c r o p  l o c a t e d  
a p p r o x i m a t e l y  two ( 2 )  k i l o m e t e r s  n o r t h e a s t  o f  Shakey 
Lake. 

I n  1970,  S e i g e l  A s s o c i a t e s  L i m i t e d  f l e w  an  a e r o -  
m a g n e t i c  s u r v e y  f o r  Lacanex Mining Company L i m i t e d  o v e r  
t h e  McQuesten R i v e r  v a l l e y .  Of p a r t i c u l a r  i n t e r e s t  
i s  a n  e a s t - w e s t  t r e n d i n g  d i p o l e  anomaly s o u t h  and  ad- 
j a c e n t  t o  Shakel- Lake. I n  t h e  f o l l o w i n g  y e a r ,  a  g e o p h y s i c a l  



survey  was conducted on b e h a l f  o f  Canadian Reserve O i l  
and Gas Limited  by Spa r t an  Aero Limited .  The o b j e c t i v e  
of t h e  su rvey  was t o  r e l o c a t e  conduc tors  d i s cove red  by 
a p r ev ious  su rvey .  Three ( 3 )  k i l o m e t e r s  of v e r t i c a l  
loop  EM, one (1) k i l ome te r  o f  VLF-EM, and magnet ic  pro- 
f i l i n g  was conducted  on o l d ,  r e l o c a t e d  c u t  l i n e s .  Two 
ea s t -wes t  t r e n d i n g  conduc tors  w e r e  r e l o c a t e d  and d r i l l -  
i n g  was recommended. The i r  i n t e r p r e t a t i o n  s u g g e s t s  t h a t  
t h e  conduc to r s  a r e  covered by f i f t e e n  ( 1 5 ) t o  t h i r t y  
( 30 )me te r s  o f  conduc t ive  overburden.  These c l a ims  a r e  
l o c a t e d  one (1) k i l o m e t e r  s o u t h  o f  Shakey Lake. To 
d a t e ,  no e x p l o r a t i o n  o r  mining f i r m  h a s  confirmed t h a t  
any of t h e  EM conduc tors  a r e  e i t h e r  s u l p h i d e  mine ra l i z a -  
t i o n  o r  g r a p h i t e - r i c h  sediments ,  w i t h i n  t h e  McQuesten Va l l ey .  

Claim S t a t u s  

I n  A p r i l ,  1979 Canada Tungsten Mining Corpora t ion  
op t i oned  t h e  SINISTER c l a ims  from Archer ,  Ca th ro  and 
A s s o c i a t e s  of  Whitehorse,  Y.T. Th i s  c l a i m  group con- 
sists of  n i n e t y - s i x  (96)  claims and a d j o i n s  t h e  ZAP 
c l a i m  group t o  t h e  n o r t h e a s t .  A l i s t  o f  t h e s e  c l a ims  
i n c l u d i n g  t h e  g r a n t  numbers and d a t e  of  e x p i r y  may be  
found on Table  1. (Refe r  t o  F i g u r e  No. 2 . )  

GEOLOGY 

2.1 Regional  Geology 

Geology i n  t h e  Keno H i l l  - Galena H i l l  a r e a  h a s  
been mapped by a  number o f  g e o l o g i s t s  of  t h e  Geolog ica l  
Survey o f  Canada beg inn ing  w i t h  t h e  e a r l i e s t  work o f  
O g i l v i e  (1890) .  Fieldwork by Bostock (1938-41) ,  McTaggart 
( l948-50) ,  Kindle  (1952-54),  Boyle (1953-55) and Green 
(1962 and 1965) ha s  p rov ided  a  g e n e r a l  p i c t u r e  f o r  re- 
g i o n a l  geology.  From t h i s  work two b a s i c  opposing t h e o r i e s  
o f  s t r u c t u r a l  geology have evolved.  McTaggart (1960) 
i n t e r p r e t e d  t h e  i n t e n s e l y  deformed s c h i s t  and g r eens tone  
u n i t s  and pronounced l o c a l  t h i c k e n i n g  i n  t h e  C e n t r a l  
Q u a r t z i t e  t o  be  i n d i c a t i v e  o f  complex recumbent f o l d i n g  
and low-angle f a u l t i n g .  Boyle ( 1 9 6 5 ) ,  a l t e r n a t i v e l y ,  
i n t e r p r e t e d  t h e  l o c a l  s t r a t i g r a p h i c  s e c t i o n  t o  b e  a  
s imp le  homocline implying t h a t  t h e  a p p a r e n t  r e p e t i t i o n  
of  u n i t s  and l o c a l  t h i c k e n i n g  a r e  sed imenta ry  f e a t u r e s .  
More r e c e n t  s t r a t i g r a p h i c  s t u d i e s  by Tempelman-Kluit 
(1966) and Blusson (1978) a r e  i n  d i sagreement  w i t h  re- 
ga rd  t o  t h e  g e n e r a l  age  r e l a t i o n s h i p s  o f  t h e  v a r i o u s  u n i t s  
p r e s e n t .  Resolving t h e  a m b i g u i t i e s  o f  s t r u c t u r e  and 
age  may l e a d  t o  t h e  d i s cove ry  of o r e .  



CLAIM NAME 

SIN #1 

SIN # 2  

SIN # 3  

SIN #4 

SIN # 5  

SIN # 6  

SIN # 7  

SIN # 8  

SIN # 9  

SIN # 1 0  

SIN #11 

SIN # 1 2  

SIN # 1 3  

SIN # 1 4  

SIN # 1 5  

SIN # 1 6  

SIN # 1 7  

SIN # 1 8  

SIN #19  

SIN #20  

SIN # 2 1  

SIN #22  

SIN # 2 3  

SIN #24  

SIN # 2 5  

SIN #26 

SIN # 2 7  

SIN # 2 8  

SIN # 2 9  

TABLE 1 

CLAIM STATUS - SINISTER CLAIMS 

GFANT NOS. EXPIRY DATE 

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1980  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1980  

A p r i l  9 ,  1 9 8 0  

' A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

A p r i l  9 ,  1980  

OWNERSHIP 

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  



TABLE 1 
CLAIM STATUS - SINISTER CLAIMS C o n t ' d  

CLAIM NAME 

SIN # 3 0  

S IN # 3 1  

S IN # 3 2  

SIN # 3 3  

S IN # 3 4  

SIN # 3 5  

SIN #36  

SIN # 3 7  

S I N  # 3 8  

SIN # 3 9  

S IN #40  

I S  #1 

I S  # 2  

I S  # 3  

I S  # 4  

I S  # 5  

I S  # 6  

I S  # 7  

I S  # 8  

I S  # 9  

I S  # l O  

I S  #11 

I S  # 1 2  

I S  # 1 3  

I S  # 1 4  

I S  # 1 5  

I S  # 1 6  

I S  # 1 7  

I S  # 1 8  

I S  # 1 9  

GRANT NOS. 

YA39528 

YA39529 

YA39530 

YA39531 

YA39532 

YA39533 

YA39534 

YA39535 

YA39536 

YA39537 

YA39538 

YA39539 

YA39540 

YA39541 

YA39542 

YA39543 

YA39544 

YA39545 

YA39546 

YA39547 

YA39548 

YA39549 

YA39550 

YA39551 

YA39552 

YA39553 

YA39554 

YA39555 

YA39556 

YA39557 

EXPIRY DATE 

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

OWNERSHIP 

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  

O p t i o n  



TABLE 1 
CLAIM STATUS - SINISTER CLAIMS - C o n t ' d  

CLAIM NAME - 
I S  #20  

I S  # 2 1  
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A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1980  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1980  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  

A p r i l  9 ,  1 9 8 0  
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Rocks o f  t h e  Keno H i l l  - Galena H i l l  a r e a  belong 
t o  t h e  Yukon Group which u n t i l  r e c e n t l y  was t hough t  
t o  be Precambrian i n  age.  Tempelman-Kluit and Green 
have r e v i s e d  t h e  s t r a t i g r a p h y  o f  t h e  a r e a  and have mter-  
p r e t e d  Mesozoic age s  f o r  t h e  Lower S c h i s t  ( J u r a s s i c :  
and C e n t r a l  Q u a r t z i t e  (Lower Cre taceous  ) and a Precam- 
b r i a n  a g e  f o r  t h e  Upper S c h i s t .  B lusson ,  based on :Limited 
mapping, s u g g e s t s  t h a t  t h e  Lower S c h i s t  and C e n t r a l  
Q u a r t z i t e  resemble Canol- and I m p e r i a l - l i k e  s t r a t a  o f  
Upper Devonian t o  M i s s i s s i p p i a n  age.  Work dOnein 1979 by 
S i n c l a i r  and T e s s a r i  s u p p o r t  a  P a l e o z o i c  age  f o r  t h e  
u n i t s  based on r a d i o m e t r i c  d a t i n g  of  mid-Cretaceous 
r e g i o n a l  metamorphism. TABLE 2 p r e s e n t s  v a r i o u s  i n t e r -  
p r e t a t i o n s  of  t h e  s t r a t i g r a p h y  o f  t h e  Keno H i l l  - Galena 
H i l l  a r e a .  

Mapping on a  r e g i o n a l  s c a l e  was under taken  by Bema 
I n d u s t r i e s  Ltd. g e o l o g i s t s  i n  o r d e r  t o  better unders tand  
r e g i o n a l  t r e n d s  of  f a v o u r a b l e  s t r a t i g r a p h i c  u n i t s  and 
s t r u c t u r e s .  The a r e a  mapped i s  c e n t e r e d  on t h e  Sou th  
McQuesten River  Va l ley  and e x t e n d s  from Mount Haldane 
i n  t h e  w e s t  t o  Keno H i l l  i n  t h e  e a s t .  Work on the s o u t h  
side of Galena H i l l  and work a d j a c e n t  t o  Lynx Dome de- 
f i n e  t h e  nor th - sou th  l i m i t s  o f  mapping. 

The s t r a t i g r a p h i c  s u c c e s s i o n  i n  t h e  Keno H i l l  - 
Galena H i l l  a r e a  c o n s i s t s  o f  t h e  t h r e e  main sediment-  
a r y  u n i t s  which have been i n t r u d e d  by s e v e r a l  p l u t o n i c  
phases .  I n  a l l  p o r t i o n s  o f  t h e  map a r e a  t h e  sediment-  
a r y  sequence c o n s i s t s  of  a lower  g r a p h i t i c  p h y l l i t e  o r  
s c h i s t  u n i t  which c o n t a i n s  minor q u a r t z i t e  and q u a r t z -  
ser ic i te  s c h i s t .  Th i s  u n i t  i s  c a l l e d  t h e  Lower S c h i s t  
Formation.  

The Lower S c h i s t  Format ion i s  conformably o v e r l a i n  
by t h e  C e n t r a l  Q u a r t z i t e  Formation which i s  predomin- 
a t e l y  bedded q u a r t z i t e  o f  v a r y i n g  t h i c k n e s s  i n t e r c a l a t e d  
w i t h  g r a p h i t i c  p h y l l i t e ,  a r g i l l i t e  and s c h i s t .  Th i s  se- 
quence of  i n t e r l a y e r e d  q u a r t z i t e  and s c h i s t  shows marked 
s i m i l a r i t y  i n  appearance  t o  a  t u r b i d i t e  sequence.  Con t ac t s  
between lamina are o f t e n  v e r y  s h a r p  and i n d i v i d u a l  u n i t s  
a r e  o f  uni form composi t ion .  

The C e n t r a l  Q u a r t z i t e  Formation i s  o v e r l a i n  by t h e  
Upper S c h i s t  Formation.  A s  p r e v i o u s l y  i n d i c a t e d ,  con t ro -  
v e r s y  e x i s t s  concern ing  t h e  r e l a t i o n s h i p  o f  t h e  Upperschist  
t o  t h e  o t h e r  f o rma t ions  of  t h i s  sequence.  Mapping d u r i n g  
t h e  1979 f i e l d  season  demons t ra ted  t h a t  t h e  c o n t a c t  
between t h e  C e n t r a l  Q u a r t z i t e  and Upper S c h i s t  Format ions  
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STRATIGRAPHY I N  THE KENO HILL - GALENA HILL AREA - 

BOYLE ( 1 9 6 5 )  GREEN ( 1 9 7 1 )  BLUSSON ( 1 9 7 8 )  

Q u a r  t z - F e l d s p a r  
P o r p h y r y  U n i t  11 
G r a n o d i o r i t e  
D i o r i  t e ,  G r a n i  te 
U n i t  1 0  

G r e e n s  t o n e  
U n i t  9 

P e b b l y  Q u a r t z i t e  
U n i t  4 
Upper  S c h i s t  
U n i t  3 

C e n t r a l  ~ u a r t z i t e  
U n i t  2 

Lower S c h i s t  
U n i t  1 

Q u a r t z  Monzoni t e  
G r a n o d i o r i  t e  Un . 10 
G r e e n s  t o n e ,  Keno 
H i l l  O u a r t z i t e  Un8 

Lower S c h i s t  
U n i t  7  

' e n t r a l  Q u a r t z i t e  

L o w e r  S c h i s t  

G r i t  D i v i s i o n  
U n i t  3  
G r i t t y  Q u a r t z i t e  
U n i t  Pcy 
P h y l l i t i c  

Q u a r t z i t e  Un.2 
Upper  S c h i s t  
U n i t  1 

Qz-Fp-Porphyry Un7 
Lamprophyre  U n i t  6 
Q u a r t z  M o n z o n i t e  
G r a n d i o r i  te U n i t  5 

G r e e n s  t o n e  
U n i t  4 

Upper  S c h i s t  Un.3 

C e n t r a l  Q u a r t z i t e  
U n i t  2 

Lower S c h i s t  Un.1 



was bo th  g r a d a t i o n a l  and conformable.  Th i s  conc lu s ion  
i s  based on d a t a  c o l l e c t e d  from t h e  s o u t h  s i d e  o f  t h e  
McQuesten Va l l ey  w e s t  of  E l s a ,  from t h e  n o r t h  s i d e  of  
t h e  v a l l e y  n e a r  UR and P o l i  Creeks and from t h e  s o u t h  
o f  Lynx Dome. 

I n  a l l  l o c a t i o n s ,  i n t e r c a l a t e d  q u a r t z i t e  and graph- 
i t i c  s c h i s t  and/or  a r g i l l i t e  g r ade  i n t o  g r a p h i t i c  s c h i s t , ,  
The c o n t a c t  has  been d e f i n e d  as t h e  p o i n t  where s c h i s t  
comprises  f i f t y  p e r c e n t  o r  more o f  t h e  s t r a t i g r a p h i c  
s e c t i o n  o r  where t h e  f i r s t  q u a r t z - s e r i c i t e  s c h i s t  appea r s .  
Th i s  i n t e r p r e t a t i o n  f a i l s  however t o  d i s t i n g u i s h  between 
Green ' s  Upper S c h i s t  d i v i s i o n  (Un i t  1) on t h e  s o u t h  s i d e  
o f  t h e  McQuesten Va l l ey  and t h e  G r i t  d i v i s i o n  ( U n i t  3 )  
on t h e  n o r t h  s i d e  of  t h e  v a l l e y .  Although no g r i t t y  
r ocks  were observed  s o u t h  of t h e  South  McQuesten R ive r ,  
t h e  Upper S c h i s t  i n  t h i s  l o c a t i o n  i s  i n  t h e  same s t r a t i -  
g r a p h i c  p o s i t i o n  a s  t h a t  on t h e  n o r t h  s i d e .  F u r t h e r  
mapping t o  t h e  s o u t h  on Galena H i l l  i s  r e q u i r e d  b e f o r e  
t h e  absence  o f  g r i t t y  r ocks  can  be  accep ted .  

The s t r a t i g r a p h i c  s u c c e s s i o n  ha s  been i n t r u d e d  by 
s e v e r a l  p l u t o n i c  phases .  The r e l a t i v e  ages  of t h e s e  
p l u t o n s  can be p o s t u l a t e d  on t h e  b a s i s  o f  metamorphic 
g r ade  and c r o s s c u t t i n g  r e l a t i o n s h i p s .  The o l d e s t  i n t r u -  
s i v e  rocks  i n  t h e  a r e a  a r e  t h e  g r e e n s t o n e  sills.  These 
gabb ro i c  bod i e s  a r e  found t h roughou t  t h e  s t r a t i g r a p h i c  
s e c t i o n  d e c r e a s i n g  i n  o r d e r  o f  abundance from t h e  Lower 
S c h i s t  t o  t h e  Upper S c h i s t  Formation.  Greenstone  ha s  
been observed on b o t h  s i d e s  o f  t h e  v a l l e y  i n  a l l  s t r a t i -  
g r a p h i c  u n i t s  and a s  f a r  n o r t h  a s  Lynx Dome. These bod- 
i e s  o f t e n  e x h i b i t  i n t e n s e  s h e a r i n g  which i s  l i k e l y  syn- 
chronous w i t h  o l d e r  p e r v a s i v e  r e g i o n a l  metamorphism. 

The second p l u t o n i c  phase  i n  t h e  a r e a  i s  r e p r e s e n t e d  
by t h e  q u a r t z  monzonite  t o  d i o r i t e  s t o c k s  t h a t  l i e  a long  
t h e  h inge  zone o f  t h e  Mayo Lake A n t i c l i n e .  These i n -  
t r u s i v e  rocks  g i v e  potassium-argon model age s  which range  
between 81 Ma and 109 Ma (Wanless e t  a 1  1966, 67, 71, 
7 3 ,  Armstrong 1978 c i t e d  by T e s s a r i ,  1979 ) .  These p lu-  
t o n s  i n c l u d e  t h e  Dublin Gulch S tock ,  t h e  H I T  I n t r u s i o n  
and t h e  Hanson Lake I n t r u s i o n .  S e v e r a l  o t h e r  smaller 
s t o c k s  may be  p r e s e n t  benea th  t h e  d r i f t  covered McQuesten 
Va l ley .  I t  is impor t an t  t o  n o t e  t h a t  t u n g s t e n  and t i n  
m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  many of  t h e  p l u t o n s .  

B i o t i t e  lamprophyre s i l l s  and dykes  and q u a r t z -  
f e l d s p a r  porphyry s i l l s  and dykes a r e  t h e  younges t  



i n t r u s i o n s  i n  t h e  d i s t r i c t .  These u n i t s  have  n o t  been 
observed t o  show c r o s s c u t t i n g  r e l a t i o n s h i p s ,  t h e r e f o r e  
r e l a t i v e  ages  c anno t  be determined.  However, a  lampro- 
phyre s i l l  and dyke w a s  observed t o  c r o s s c u t  a green-  
s t o n e  body n e a r  Hex Creek. 

A t  l e a s t  t h r e e  p e r i o d s  of s t r u c t u r a l  de format ion  
a r e  thought  t o  have occu r r ed  i n  t h e  Keno H i l l  - Galena 
H i l l  a r e a .  The e a r l i e s t  e v e n t  r e cogn i zed  i nvo lved  
l a r g e  s c a l e  recumbent f o l d i n g  and low-angle f a u l t i n g .  
Though l a r g e l y  obscured by l a t e r  de format ion  t h e s e  
f o l d s  and f a u l t s  a r e  i d e n t i f i e d  by many o v e r t u r n e d  
minor f o l d s  and sma l l  s c a l e  t h r u s t  f a u l t s .  Minor s t r u c -  
t u r e s  o f  t h i s  n a t u r e  t r e n d  ea s t -wes t  and show n o r t h e r l y  
vergence .  Where t h e  h inge  zones o f  l a r g e  s c a l e  recum- 
b e n t  f o l d s  a r e  t hough t  t o  occu r ,  rocks  a r e  i n t e n s e l y  
warped and shea r ed  and c o n t a i n  mass ive  c o n t o r t e d  q u a r t z  
sweats .  Recumbent f o l d i n g  and low-angle f a u l t i n g  may 
account  f o r  anomalous l o c a l  t h i c k e n i n g  o f  some u n i t s  
i n  t h e  Keno H i l l  a r e a .  

The second p e r i o d  of  de format ion  comprises  s e v e r a l  
subsequen t  e v e n t s  which have c o n t r i b u t e d  l a r g e l y  t o  t h e  
p r e s e n t  geometry o f  t h e  s t r a t i g r a p h i c  u n i t s .  The f i r s t  
o f  t h e s e  e v e n t s  produced t h e  b road  no r thwes t - sou thea s t  
t r e n d i n g  f o l d  known a s  t h e  Mayo Lake A n t i c l i n e .  Th i s  
s t r u c t u r e  and subsequen t  e r o s i o n  ha s  exposed a  b road  
b e l t  o f  C e n t r a l  Q u a r t z i t e  immediately n o r t h  o f  Mayo 
Lake which d i p s  under  a  cover  o f  Upper S c h i s t  on t h e  
sou thwes t  f l a n k .  Near Keno H i l l  t h e  q u a r t z i t e  narrows 
and t h e  unde r ly ing  Lower S c h i s t  occu r s  t o  t h e  n o r t h e a s t .  
North of Keno H i l l  and i n  t h e  McQuesten Va l l ey  on ly  
Lower S c h i s t  i s  exposed. On t h e  r i d g e  between t h e  South  
McQuesten River  and Lynx Creek,  Lower S c h i s t  and C e n t r a l  
Q u a r t z i t e  form t h e  h inge  and f l a n k s  of t h e  a n t i c l i n e .  
Across Lynx Creek C e n t r a l  Q u a r t z i t e  l i es  i n  t h e  h inge  
w i t h  Upper S c h i s t  on the f l a n k s .  To i t s  te rminus  n e a r  
Lynx Dome t h e  a n t i c l i n e  p lunges  g e n t l y  and o c c u r s  e n t i r e l y  
w i t h i n  t h e  Upper S c h i s t  Formation.  

The d i s t r i b u t i o n  o f  u n i t s  on t h e  Mayo Lake A n t i c l i n e  
w a s  a l t e r e d  somewhat by t h e  s u b s i d i a r y  McQuesten River  
A n t i c l i n e  and t h e  Lynx Creek A n t i c l i n e .  These s u b p a r a l l e l  
s t r u c t u r e s  t r e n d  no r thea s t - sou thwes t  a l o n g  t h e i r  r e spec-  
t i v e  v a l l e y s  and i n t e r s e c t  t h e  Mayo Lake A n t i c l i n e  
a t  o b l i q u e  a n g l e s .  Both appear  t o  p lunge g e n t l y  t o  
t h e  southwest .  The a f f e c t  of t h e s e  a n t i c l i n e s  on e a r l i e r  
f e a t u r e s ,  p a r t i c u l a r l y  t h e  Mayo Lake A n t i c l i n e ,  i s  ve ry  
pronounced. West of  Keno H i l l  and w e s t  o f  t h e  Hanson 
Lakes t h e  a f f e c t s  o f  t h e  Mayo Lake A n t i c l i n e  are l a r g e l y  
obscured.  



I n  t h e  McQuesten Va l l ey  t h e  Lowe:: S c h i s t  Forma- 
t i o n  i s  t h e  l owes t  u n i t  exposed i n  t h e  h inge  a r e a  o f  
t h e  McQuesten River  A n t i c l i n e .  Over ly ing  t h e  s c h i s t  
on t h e  f l a n k s  o f  t h e  McQuesten Va l l ey  i s  t h e  C e n t r a l  
Q u a r t z i t e  Formation.  Toward Mount Haldane t o  t h e  sou th -  
w e s t ,  t h e  C e n t r a l  Q u a r t z i t e  appea r s  t o  converge  i n  t h e  
h inge  zone benea th  t h e  d r i f t  cover  o f  t h e  McQuesten 
Va l ley .  On bo th  s i d e s  o f  t h e  v a l l e y  t h e  q u a r t z i t e  i s  
o v e r l a i n  by t h e  Upper S c h i s t  Formation.  

The l a t e s t  s i g n i f i c a n t  phase  o f  de format ion  i n  
t h e  d i s t r i c t  was predominated by e x t e n s i v e  f a u l t  deve l -  
opment. I t  i s  n o t  p o s s i b l e  t o  de te rmine  i f  f a u l t  
development was contemporaneous w i t h  f o l d i n g  s o  it 
is  h e r e  t r e a t e d  a s  a s e p a r a t e  phase  of  de format ion .  
I t  i s  p o s s i b l e ,  however, t h a t  t h e  development o f  f a u l t s  
i s  d i r e c t l y  r e l a t e d  t o  t h e  e a r l i e r  p e r i o d s  o f  f o l d  
development.  There are two t y p e s  o f  f a u l t s  t h a t  are 
o f  i n t e r e s t ,  t h e s e  a r e  v e i n  f a u l t s  and c r o s s  f a u l t s .  
Each w i l l  b e  d i s c u s s e d  s e p a r a t e l y  below. 

Vein f a u l t s  a r e  t h e  most economical ly  s i g n i f i c a n t  
f a u l t s  i n  t h e  Keno Hi l l -Ga lena  H i l l  a r e a  a s  t h e y  a r e  
o f t e n  h o s t  t o  r i c h  s i l v e r - l e a d  l oads .  They o c c u r  
th roughout  t h e  d i s t r i c t  i n  a l l  t y p e s  of  rocks  b u t  d i f f e r  
i n  t h e i r  i n t e r n a l  n a t u r e  where c u t t i n g  g r e e n s t o n e ,  q u a r t z -  
i t e ,  p h y l l i t e  o r  s c h i s t .  The r e g i o n a l  p a t t e r n  o f  t h e  
v e i n  f a u l t s  i s  complex and d i f f i c u l t  t o  s y s t e m a t i z e .  
Near ly  a l l  s t r i k e  n o r t h e a s t e r l y  and d i p  t o  t h e  sou th -  
east. I n  g e n e r a l  t h e  p r i n c i p a l  v e i n  f a u l t s ,  a l s o  c a l l e d  
l o n g i t u d i n a l  f a u l t s  c o n s t i t u t e  a series of p a r a l l e l  and 
s u b p a r a l l e l  f a u l t s  which s t r i k e  between N350E and ~ 8 0 ~ ~ .  
Another less common se t  of  v e i n  f a u l t s  a r e  c ro s s -ove r  
o r  t r a n s v e r s e  f a u l t s .  These r ange  i n  s t r i k e  from n o r t h  
t o  N3S0E. 

The second major  t y p e  o f  f a u l t s  are c r o s s  f a u l t s .  
Cross  f a u l t s  have  l o n g  been thought  t o  b e  pos t -o r e  f a u l t s  
b u t  i n  f a c t  may have p l ayed  a fundamental  r o l e  i n  t h e  
l o c a l i z a t i o n  o f  o r e  s h o o t s .  Franzen (1979) h a s  found 
many of  t h e  Uni ted  Keno H i l l  Mines Ltd. o r e b o d i e s  t o  
be  s eve red  by c r o s s  f a u l t s  and h a s  obse rved  " f l o o d s  
of  o r e  f l u i d s  backed up beh ind  t h e s e  f a u l t s " .  Cross  
f a u l t s  g e n e r a l l y  s t r i k e  n o r t h w e s t e r l y  and d i p  approx i -  
mate ly  a t  60° t o  t h e  southwest .  I t  i s  i m p o r t a n t  t o  n o t e  
t h a t  t h e r e  may b e  a t  least  two sets of  c r o s s  f a u l t s ;  
an  o r e - r e l a t e d  sha l l ow  d i p p i n g  e a r l y  se t  c a l l e d  p re -  
c u r s e r  f a u l t s  and a pos t -o re ,  s t e e p l y  d ipp ing  l a t e r  
set. 



Local  Geology 

The SINISTER c l a i m  group l ies  i n  a  nor th - sou th  
t r e n d i n g  v a l l e y  bounded by Mount Haldane t o  t h e  w e s t  
and F i e l d  H i l l  t o  t h e  e a s t .  The v a l l e y  i s  covered  by 
g l a c i a l  d e p o s i t s  of  unknown t h i c k n e s s ,  and o u t c r o p s  
were observed  i n  on ly  two ( 2 )  l o c a t i o n s .  The east- 
w e s t  t r e n d i n g  r e g i o n a l l y  metamorphosed sed iments  on 
e i t h e r  s i d e  o f  Haldane Creek a r e  o f f s e t  by a  no r th -  
s o u t h  t r e n d i n g  f a u l t .  T h i s  f a u l t  i s  r e f e r r e d  t o  a s  
t h e  Haldane Creek F a u l t .  S t r a t a  t o  t h e  w e s t  of  t h e  
Haldane F a u l t  appea r s  t o  have  been u p l i f t e d  t o  form 
Mount Haldane wh i l e  s t r a t a  t o  t h e  e a s t  appea r s  t o  have 
down-dropped. The Haldane Creek F a u l t  i s  t e rmina t ed  
t o  t h e  n o r t h  by t h e  ea s t -wes t  t r e n d i n g  McQuesten Va l l ey  
F a u l t .  

Due t o  the l a c k  o f  o u t c r o p  on t h e  SINISTER c l a i m  
group i t  w a s  nece s sa ry  t o  map the a r e a s  a d j a c e n t  t o  
t h e  claims w i t h  o u t c r o p  exposure .  S i n c e  t h e  m a j o r i t y  
of  s i l v e r - l e a d - z i n c  l o d e s  i n  t h e  d i s t r i c t  a r e  found 
i n  t h e  C e n t r a l  Q u a r t z i t e  Format ion,  emphasis was p l aced  
on c o r r e c t l y  p o s i t i o n i n g  t h e  q u a r t z i t e  u n i t  w i t h i n  t h e  
p r o p e r t y  l i m i t s .  A s  a  r e s u l t  o f  t h e  mapping program 
it w a s  de te rmined  t h a t  t h e  fo rma t ion  s t r i k e s  w e s t e r l y  
from E l s a  o n t o  t h e  SINISTER c l a i m  group. (Re fe r  t o  
F i g u r e  No. 3. ) 

Only i n  Galena Creek i s  the c o n t a c t  between t h e  
Upper S c h i s t  Formation and t h e  C e n t r a l  Q u a r t z i t e  Form- 
a t i o n  f u l l y  exposed. To t h e  w e s t ,  t h i s  c o n t a c t  c an  
be roughly  t r a c e d  west -southwest  a c r o s s  Highway 2 ,  
t h en  approx imate ly  t h r e e  hundred and f i f t y  (350) meters 
n o r t h  of t h e  highway a t  Thompson Creek. 

I n  t h e  a r e a  of Thompson Creek,  t h e  C e n t r a l  Q u a r t z i t e -  
Upper S c h i s t  c o n t a c t  bends t o  a n  ea s t -wes t  s t r i k e .  
Th i s  t r e n d  is  a c c u r a t e l y  de te rmined  by t h e  p r e sence  
o f  Upper S c h i s t  o u t c r o p s  n o r t h  o f  t h e  a i r p o r t  and by 
C e n t r a l  Q u a r t z i t e  d r i l l  c u t t i n g s  from a  l i n e  o f  over-  
burden d r i l l  h o l e s  s i x  hundred and f i f t y  (650 )  meters 
f u r t h e r  w e s t .  

Th i s  a p p a r e n t  change i n  t h e  s t r i k e  o f  t h e  c o n t a c t  
n e a r  o r  a t  Thompson Creek may b e  i n t e r p r e t e d  a s  e i t h e r  
a  f l e x u r e  on t h e  c o n t a c t  o r  as a r i g h t  l a t e r a l  f a u l t  
o f f s e t  which s h i f t s  t h e  c o n t a c t  n o r t h  a long  t h e  w e s t  
s i d e  o f  a n  i n f e r r e d  f a u l t .  S i n c e  t h e  west -nor thwest  
t r e n d i n g  B r e f a l t  Creek f a u l t  n e a r  E l s a  o f f s e t s  t h e  



c o n t a c t  approx imate ly  800 m e t e r s  i n  a  h o r i z o n a t a l  d i r e c -  
t i o n ,  one o r  more o f  t h e  west -nor thwest  and n o r t h  t r end -  
i n g  a i r p h o t o  l i n e a r s  p r e s e n t  i n  t h e  a r e a  may be  s t r u c -  
t u r e s  a l ong  which f a u l t - o f f s e t s  occur .  

Between t h e  a r e a  n o r t h  o f  t h e  a i r p o r t  and Shakey 
Lake, bedrock exposure  i s  poor.  However, two s i g n i f i -  
c a n t  a r e a s ,  w e s t  and no r thwes t  of  Shakey Lake, c o n t a i n  
o u t c r o p  which were impor t an t  i n  de t e rmin ing  t h e  p o s i t i o n  
of  t h e  C e n t r a l  Quar tz i t e -Upper  S c h i s t  c o n t a c t .  

2.3 D e t a i l e d  Geology 

Much of  t h e  a r e a  w i t h i n  t h e  SINISTER claim group 
ha s  been examined on a  r e g i o n a l  s c a l e  o f  1:31,000 and 
s e l e c t e d  a r e a s  o f  i n t e r e s t  have been mapped a t  a  scale 
o f  1:500. D e t a i l e d  mapping was l i m i t e d  t o  a r e a s  i n  
which t r e n c h i n g  had exposed bedrock.  I t  i s  c o n v e n i e n t  
t o  d i s c u s s  t h e  d e t a i l e d  geology of  t h e  exposures  sep-  
a r a t e l y  and t o  r e f e r  t o  t h e s e  a r e a s  as Area A and  Area 
B. 

A r e a  A 

Four ( 4 )  t r e n c h e s  expose f r e s h  bedrock approx imate ly  
t h i r t e e n  hundred (1300) meters s o u t h  o f  P r o c t o r  Lake 
and twelve  hundred (1200) meters no r thwes t  of  Shakey 
Lake. S e v e r a l  s m a l l  o u t c r o p s  o f  q u a r t z i t e  w e r e  a l s o  
mapped e a s t  and n o r t h  of  t h e  t r e n c h e s .  

The t r e n c h e s  expose  a con t inuous  s e c t i o n  o f  medium 
t o  da rk  g rey  p h y l l i t e  and g r a p h i t i c  q u a r t z i t e .  The 
mass ive  q u a r t z i t e  i s  i n t e rbedded  w i t h  one  (1) t o  t h r e e  
( 3 )  meter t h i c k  beds  of  g r a p h i t i c  p h y l l i t e  which accoun t s  
f o r  approx imate ly  f i f t e e n  p e r  c e n t  of  t h e  exposed bed- 
rock.  Bedding a t t i t u d e s  va ry  from 065O t o  080° i n  s t r i k e  
and d i p  30° t o  35O t o  t h e  s o u t h e a s t  (Re fe r  t o  F i g u r e  
No. 4 ) .  I n  t h i n  s e c t i o n  t h e  rock i s  composed o f  q u a r t z  
(95%-97%),  sericite (1 -2%) ,  carbonaceous  matter (0.5%- 
3%)  , c h l o r i t e  ( 1%) , and opaques ,  z i r c o n  (0 .5%) . Lam- 
i n a t i o n s  i n  t h e  q u a r t z i t e  c o n t a i n  e i t h e r  c h l o r i t e ,  seri- 
c i t e  o r  g r a p h i t e  which g i v e  t h e  rock a banded appearance .  
These bands g e n e r a l l y  a r e  less than  a  c e n t i m e t e r  t h i c k .  

Loca l l y  t h e  q u a r t z i t e  i s  c u t  by q u a r t z  v e i n s  which 
range  from one (1) t o  twenty (20)  c e n t i m e t e r s  t h i c k ,  



s t r i k e  an  ave rage  o f  030° and d i p  v e r t i c a l l y .  Some 
of t h e s e  v e i n s  a r e  impregnated  w i t h  p y r i t e  and/or  have 
p y r i t i c  s e lvages .  I n  c e r t a i n  l o c a t i o n s  p y r i t e  is  found 
d i s s emina t ed  w i t h i n  t h e  q u a r t z i t e ,  however no o t h e r  
m i n e r a l i z a t i o n  h a s  been encounte red .  The rock l i t h o l -  
ogy d e s c r i b e d  i s  i n t e r p r e t e d  t o  be o f  t h e  C e n t r a l  Qua r t z -  
i t e  Formation o r  t h e  bottom s e c t i o n  o f  t h e  Upper S c h i s t  
Formation.  

Area B 

S i x t e e n  hundred (1600) meters west-northwes t of  
Shakey Lake a  series of  o l d  t r e n c h e s  expose  a  one  hun- 
d r e d  and f i f t y  (150) meter s e c t i o n  o f  p h y l l i t e  w i t h  
limy ho r i zons .  The most prominent  l i t h o l o g y  c o n s i s t s  
of  a  l i g h t  grey-green s i l i c e o u s  p h y l l i t e  w i t h  beds  
rang ing  i n  t h i c k n e s s  from two ( 2 )  t o  f i f t e e n  (15)  meters. 
Th is  l i t h o l o g y  o c c a s i o n a l l y  g r a d e s  i n t o  a grey-black 
g r a p h i t i c  p h y l l i t e  w i t h  a n  i n c r e a s e  o f  carbonaceous  
m a t t e r .  Buff t o  g r ey  l imes tone  and p h y l l i t i c  l i m e s t o n e  
form a s  i n t e r b e d s  w i t h i n  t h e  p h y l l i t e s .  These i n t e r -  
beds  range  i n  t h i c k n e s s  from one (1) t o  f i v e  ( 5 )  meters. 
I n  t h i n  s e c t i o n  the rock i s  composed o f  e l o n g a t e d  an- 
h e d r a l  g r a i n s  o f  c a l c i t e  (90-97%),  carbonaceous  m a t t e r  
(1-10%) and q u a r t z  ( 1%) . The c o l o r  o f  t h e  l i m e s t o n e  
v a r i e s  w i t h  t h e  pe r cen t age  o f  carbonaceous  m a t t e r .  
Bedding a t t i t u d e s  va ry  from 040° t o  07S0 i n  s t r i k e  
and d i p  20° t o  40° t o  t h e  s o u t h e a s t .  (Re fe r  t o  F i g u r e  
No. 5 . )  

Bostock (1947) g i v e s  t h e  fo l l owing  d e s c r i p t i o n :  

"The succeed ing  member i s  composed mainly  of  
s c h i s t s ,  o f  which g r a p h i t i c  t y p e s  a r e  prom- 
i n e n t .  Q u a r t z i t e  beds  s i m i l a r  t o  t h o s e  o f  t h e  
unde r ly ing  m e m b e r ,  and quar tz-mica ,  mica and 
c h l o r i t e  s c h i s t s  a r e  a l s o  i m p o r t a n t  c o n s t i t u e n t s .  
Bodies o f  c r y s t a l l i n e  l imes tone  f o l l o w  a  hor-  
i z o n  a b o u t  500 f e e t  above t h e  ba se  o f  t h e  
m e m b e r .  " 

The w r i t e r  is i n  g e n e r a l  agreement w i t h  Bostock con- 
c e r n i n g  t h e  approx imate  s t r a t i g r a p h i c  p o s i t i o n  o f  t h e  
l imes tone  hor izon .  The above described rock  l i t h o l o g i e s  
a r e  o n l y  l o c a t e d  w i t h i n  t h e  Upper S c h i s t  Formation.  



I n  t h e  a r e a  w e s t  o f  Shakey Lake t h e  p o s i t i o n  o f  
t h e  IJpper S c h i s t  - C e n t r a l  Q u a r t z i t e  contact :  c anno t  
be  de te rmined  p r e c i s e l y .  I t  i s  a p p a r e n t  t h a t  t h e  
c o n t a c t  l i e s  f a r t h e r  n o r t h  t han  an  east-west: e x t e n s i o n  
of  t h e  c o n t a c t  from t h e  area n o r t h  of  t h e  a i r p o r t .  
Th i s  s u g g e s t s  t h a t  t h e  c o n t a c t  e i t h e r  cu rve s  n o r t h  
o r  t h a t  it i s  f a u l t e d  n o r t h .  I f  t h e  l a t t e r -  i s  t r u e ,  
a  l ong  nor th - sou th  a i r p h o t o  l i n e a r  l o c a t e d  e a s t  o f  
Shakey Lake may be t h e  s u r f a c e  e x p r e s s i o n  o f  t h i s  
f a u l t .  

GEOCHEMISTRY 

The w r i t e r  i n  t h e  1979 r e p o r t ,  "Proposed E x p l o r a t i o n  
Program f o r  Keno Area P r o p e r t i e s  o f  Canada Tungsten 
Mining Corpora t ion  L imi ted" ,  recommended a  mercury,  
l e a d ,  z i n c  (Hg, Pb, Zn) geochemical  su rvey  be  conducted  
o v e r  t h e  C e n t r a l  Q u a r t z i t e  Formation w i t h i n  t h e  
McQuesten Va l ley .  A p r e l i m i n a r y  program t o  tes t  t h e  
f e a s i b i l i t y  of  t h e  u se  of  mercury as a  p a t h f i n d e r  f o r  
f a u l t  s t r u c t u r e s  o r  s i l v e r - l e a d - z i n c  b e a r i n g  v e i n  
f a u l t s  was t o  be c a r r i e d  o u t  p r i o r  t o  t h e  McQuesten 
Va l l ey  survey.  Th i s  su rvey  w a s  conducted on v a r i o u s  
p r o p e r t i e s  on Keno H i l l  and Galena H i l l  and c o n s i s t e d  
o f  de t e rmin ing  t h e  c o n t e n t  o f  mercury i n  o r e  samples  
and i n  d i f f e r e n t  s o i l  h o r i z o n s  o v e r  known v e i n s .  
Samples were ana ly sed  f o r  mercury by Bondar,  Clegg 
and Company Ltd.  of  North Vancouver. (Refe r  t o  
Table  3 . )  A copy o f  t h e  Geochemical Lab Repor t  i s  
a t t a c h e d  a s  Appendix A. 

High mercury v a l u e s  i n  o r e  samples c l e a r l y  demon- 
s t r a t e  t h a t  mercury i s  a s s o c i a t e d  w i t h  Keno H i l l  - 
Galena H i l l  v e i n  t y p e  m i n e r a l i z a t i o n .  S p h a l e r i t e ,  
s p e c i f i c a l l y  t h e  "b l ack j ack"  v a r i e t y  i s  more l i k e l y  
t o  be a s s o c i a t e d  w i t h  mercury t h a n  ga lena .  T e s s a r i  
(1979) and Jonasson and S a n g s t e r  (1974) have  a l s o  
documented h igh  mercury v a l u e s  con t a ined  i n  Galena 
H i l l  - Keno H i l l  o r e  samples ,  up t o  20.0  ppm mercury. 

D i f f e r e n t  s o i l  ho r i zons  w e r e  ana ly sed  f o r  mercury 
o v e r  known v e i n  sys tems which i n c l u d e  t h e  Lucky Queen, 
Werneke, Ladue Sad ie -Fr iendsh ip ,  Formo, Mount Keno 
and a  v e i n  a t  t h e  a i r p o r t .  The Ladue Sad ie -Fr iendsh ip  
su rvey  b e s t  demons t ra tes  t h e  u se  of mercury geochemis t ry  
a s  an  a p p l i c a b l e  e x p l o r a t i o n  t e chn ique  f o r  f i n d i n g  
b u r i e d  o r ebod i e s .  (Re fe r  t o  F i g u r e  No. 6 . )  The mercury 
v a l u e s  dec r ea se  w i t h  d e p t h  and t e n d  t o  be  h i g h e r  c l o s e r  
t o  t h e  v e i n  f a u l t .  These r e s u l t s  have v e r i f i e d  t h a t  
Keno H i l l  - Galena H i l l  v e i n  t ype  m i n e r a l i z a t i o n  can 
b e  t r a c e d  i n  a r e a s  of overburden w i t h  t h e  u s e  o f  
mercury geochemistry.  



TABLE 3  

Ha CONTENT OF ORE SAMPLES 

SWPLE NUMBER DESCRIPTION 

8834  minor galena and sphaleri te 
sample from airport west of 
Elsa. 

Hg ASSAY VALUES (in ppb) 

(black-jack) sphalerite sample * G.T. 5000  
from SILVER KING mine dump. 

Galena-rich sample from 
SILVER KING mine dump. 

(black-jack) sphalerite and * G.T. 5000  
quartz sample from FORMO 
mine dump. 

galena sample from FORMO 
mine dump. 

manganese oxide stained 
siderite sample from LADUE 
mine dump. 

sphalerite + pyrite sample * G.T. 5000  
from south  DUE mine dump. 

highly oxidized vein sample, * G.T. 5000  
minor sphalerite and galena, 
from WERNEKE #1 claim 

galena chips from MT. KENO * G.T. 5000  
vein. 

* G.T. - Greater Than 



I n  t h e  :L979 e x p l o r a t i o n  proposa l  t h e  w r i t e r  
recommended c h a t  t h e  B s o i l  hor izon  be ana lysed  f o r  
mercury. However, t h e  p re l imina ry  survey demonstrated 
t h a t  t h e  A s o i l  hor izon  gave s i g n i f i c a n t l y  h ighe r  
mercury va lues  than  t h e  B s o i l  hor izon ,  t h e r e f o r e  t h e  
A hor izon was sampled. A more comprehensive mercury- 
l ead-z inc  geochemical survey was conducted on t h e  
nor thern  p o r t i o n  of t h e  SIN c l a ims  which a r e  thought  
t o  be unde r l a in  by t h e  C e n t r a l  Q u a r t z i t e  Formation. 

3 .1  F i e l d  Procedure 

The A and B s o i l  hor izons  w e r e  sampled from one 
hundred and e l even  (111) s t a t i o n s .  Samples w e r e  co l -  
l e c t e d  a t  50 meter i n t e r v a l s  on l i n e s  spaced 150 meters 
a p a r t .  Samples c o n t a i n i n g  approximately  230 grams were 
c o l l e c t e d  by mattock and auger .  The i n t e r f a c e  between 
t h e  A and B s o i l  hor izons  occurs  a t  a dep th  of less 
than  f i f t y  (50) cen t ime te r s .  An o rgan ic - r i ch  sample 
was c o l l e c t e d  above t h e  i n t e r f a c e  and an o rgan ic - f r ee  
sample was c o l l e c t e d  below t h e  i n t e r f a c e .  Samples 
were tagged,  p laced i n  K r a f t  paper  bags and s lowly 
d r i e d  a t  a c o n s t a n t  t empera ture  i n  a d ry ing  t e n t .  Sam- 
p l e s  w e r e  then s e n t  t o  Bondar, Clegg Co. Ltd. of North 
Vancouver t o  be  analysed f o r  mercury, l e a d  and z inc .  
Copies of t h e  Geochemical Lab Reports  a r e  a t t a c h e d  a s  
Appendix B. 

3.2 A n a l y t i c a l  Techniques 

For  mercury 500 mg o f  o rgan ic - r i ch  sample c o l d  
d i g e s t e d  i n  a concen t r a t ed  a c i d  mix (90% HNO3 and 
1 0 %  H C 1 )  f o r  1 t o  3 days. The t e s t - t u b e s  were sub- 
s equen t ly  p laced  i n  a h o t  wate r  b a t h  a t  l o o 0  C ,  d i -  
ge s t ed  f o r  +- hour ,  removed from t h e  b a t h  and d i l u t e d  
t o  100 m l  w i th  meta l  f r e e  water .  Reduction of m e r -  
cury t o  i t s  e lementa l  s t a t e  was accomplished by t h e  
a d d i t i o n  of s tannous  su lpha t e .  The evolved mercury 
o r  vapour was then  passed through a c l o s e d  abso rp t ion  
c e l l  of an atomic a b s o r p t i o n  spectrophotometer .  
For lead-zinc  t h e  o rgan ic - f r ee  samples and organic -  
r i c h  samples w e r e  r e -d r i ed  and sc reened  t o  -80 mesh. 

The d i g e s t i o n  procedure  is  t h e  same, however, 
de t e rmina t ions  were made by atomic abso rp t ion  spec t ro -  
photometry. 



3.3 R e s u l t s  

E igh ty - e igh t  (88)  l e ad -z inc  s o i l  samples remain 
t o  be a n d y s e d .  From t h e  p l o t t e d  d a t a  no l e ad -z inc  
anomal ies  have been determined.  Seven hundred ( 700) 
meters no r thwes t  of  Shakey Lake and between l i n e  
9+000 and l i n e  10+000 t h e r e  is  a  l a r g e  mercury anom- 
a l y  t r e n d i n g  065O and e n c l o s i n g  mercury v a l u e s  vary-  
i n g  from 75 ppb t o  115 ppb. The background v a l u e  
f o r  mercury i s  53 ppb. Th i s  t r e n d  i s  i n t e r p r e t e d  
t o  r e p r e s e n t  a  f a u l t  zone p a r a l l e l  t o  t h e  t r e n d  o f  
t h e  McQuesten R ive r  Va l ley ,  o r  p o s s i b l y  a  l o n g i t u d i n a l  
v e i n  f a u l t .  South  of  t h i s  anomaly l ies  a  s m a l l e r  
mercury anomaly t r e n d i n g  095O f o r  s i x  hundred (600)  
meters and e n c l o s i n g  v a l u e s  v a r y i n g  from 75 ppb t o  
95 ppb. C r o s s c u t t i n g  t h e  two anomal ies  i s  a  long  
and broad mercury anomaly t r e n d i n g  340°. Th i s  anom- 
a l y  may mark t h e  n o r t h e r l y  e x t e n s i o n  of  t h e  Haldane 
Creek f a u l t  o r  a  s p l a y  from t h a t  f a u l t .  Mercury 
v a l u e s  range  from 50 ppb t o  124 ppb. ( ~ e f e r  t o  ~ i g u r e  
Nos. 7  & 8 ) .  

4.0 GEOPHYSICS 

4 . 1  E lec t romagne t ic  Survey 

During t h e  1979 f i e l d  s ea son  a  h o r i z o n t a l  l oop  
e l e c t r o m a g n e t i c  (HEM) survey  was conducted  o v e r  t h e  
n o r t h e r n  SIN c l a i m s .  Donald B. S u t h e r l a n d ,  M.A. ,  
P. Eng., c o n s u l t i n g  g e o p h y s i c i s t ,  recommended t h e  
su rvey  and t h e  sys tem used.  Floyd Hussey f o r  Tom 
G l e d h i l l ,  P. Eng., performed t h e  su rvey .  The su rvey  
was conducted on c u t  and f l a g g e d  g r i d  l i n e s  and cov- 
e r e d  45 l i n e  k i l o m e t e r s .  Work began on August l s t ,  
1979 and was completed on August 6 t h ,  1979. The 
i n s t rumen t  and survey  pa r ame te r s  a r e  o u t l i n e d  below. 

I n s t rumen t  : APEX MAXMIN I1 

C o i l  Sepa ra t i on :  X=150 meters 

Frequency: High Frequency 
1777 He r t z  

Low Frequency 
888 He r t z  

L ine  Spacing : 150 meters 



The purpose  o f  t h e  HEM survey  des igned  by Su ther -  
l and  was t o  map conduc t ing ,  g r a p h i t i c  s t r a t i g r a p h i c  
ho r i zons  benea th  t h e  d r i f t  covered McQuesten Va l l ey  
and t o  i n f e r  g e o l o g i c a l  s t r u c t u r e s  on t h e  b a s i s  of  
t h i s  mapping. The conduc t ing  ho r i zons  a r e  i n f e r r e d  
t o  be g r a p h i t i c  p h y l l i t e s  and s c h i s t s  and a r e  i n t e r -  
bedded w i t h  r e s i s t i v e ,  t h i c k  bedded q u a r t z i t e  ho r i zons .  
M a t e r i a l  which was h i g h l y  conduc t i ve  b u t  showed l i t t l e  
v a r i a t i o n  i n  c o n d u c t i v i t y  i s  i n t e r p r e t e d  t o  be t h e  
g r a p h i t i c  Lower S c h i s t  Formation.  The t h i c k  bedded 
q u a r t z i t e  o f  t h e  C e n t r a l  Q u a r t z i t e  Formation i s  
recogn ized  a s  a succe s s ion  of  b o t h  broad and narrow 
conduc t i ve  zones a l t e r n a t i n g  w i t h  broad r e s i s t i v e  
u n i t s .  The Upper S c h i s t  u n i t  i s  exp re s sed  a s  a b road  
unvarying,  r e s i s t i v e  zone. The Upper S c h i s t  i s  pre -  
dominantly composed o f  buf f  p h y l l i t e ,  p h y l l i t i c  
q u a r t z i t e  and q u a r t z - s e r i c i t e  s c h i s t .  The i n f e r r e d  
g e o l o g i c a l  c o n t a c t s  can  be compared w i t h  t h e  geophys i ca l  
d a t a  by comparing F i g u r e  N a  3 and FigureNo. 9 o f  t h e  
geophysical  p l an .  The t e chn ique  o f  mapping used i s  

1 
I 

t o  i d e n t i f y  conduc t i ve  s t r a t i g r a p h i c  i n t e r v a l s  and 1 I a t t e m p t  t o - c o r r e l a t e  t h e s e  a c r o s s  t h e  surveyed a r e a .  
Where t h e  l a t e r a l  c o n t i n u i t y  of conduc t i ve  h o r i z o n s  
are broken and a n  o f f s e t  a p p a r e n t ,  a f a u l t  i s  i n f e r r e d  
t o  e x i s t .  S e v e r a l  n o r t h e a s t  t r e n d i n g  f a u l t s  have 
been i n t e r p r e t e d  from t h e  d a t a .  

Glen E. White,  B.Sc., P. Eng., c o n s u l t i n g  geophysi-  
c i s t  was commissioned t o  rev iew and a n a l y s e  t h e  f i e l d  
d a t a .  The d a t a  w a s  p l o t t e d  on a p l a n  a t  a scale o f  
1: 5,000 ( m e t r i c )  and d r a f t e d  f o r  i n t e r p r e t a t i o n .  
From h i s  a n a l y s i s  White s u g g e s t s  t h a t  i n  t h e  a r e a  
i n  which 150 meter l i n e  spac ing  was used ,  t h e  su rvey  
p rov ided  u s e f u l  d a t a  f o r  mapping purposes .  

S e v e r a l  a r e a s  of  i n t e r e s t  have  been d e l i n e a t e d  
by t h e  HEM su rvey .  A t  l e a s t  t h r e e  n o r t h - n o r t h e a s t  
t r e n d i n g  f a u l t  s t r u c t u r e s  a r e  l o c a t e d  i n  t h e  a r e a  
b e l i e v e d  t o  be u n d e r l a i n  by t h e  C e n t r a l  Q u a r t z i t e  
Formation.  The most  s i g n i f i c a n t  of t h e s e  s t r u c t u r e s  
c o n s i s t s  o f  a 750 meter wide zone i n  which complex 
f a u l t i n g  appea r s  t o  be  concen t r a t ed .  Th i s  zone l ies  
between L9+250 and L10+000 and between P r o c t o r  and 
Shakey Lakes. I t  i s  of  i n t e r e s t  t o  n o t e  t h a t  t h e  
mentioned a r e a  i s  a s s o c i a t e d  w i t h  anomalous mercury 
geochemis t ry .  



I n  a d d i t i o n  t o  s t r u c t u r a l  i n f o r m a t i o n  White 
s t u d i e d  i n  d e t a i l  t h e  most prominent  conductor .  
I t  s t r i k e s  approximate ly  east-west, d i p s  t o  t h e  
n o r t h  a t  60° t o  700, and t r e n d s  s l i g h t l y  n o r t h  o f  
Shakey Lake. A t  Shakey Lake t h i s  concluct ive zone 
i s  a p p a r e n t l y  30 meters t h i c k ,  o c c u r s  a t  a  dep th  
of 30 me te r s l and  ha s  a  c o n d u c t i v i t y  o f  4000 mhos. 
A conduc tor  of  t h i s  magnitude i s  l i k e l y  composed 
o f  g r a p h i t e  o r  s u l p h i d e s  o r  a  combinat ion  o f  bo th .  
S i n c e  t h i s  zone i s  c o i n c i d e n t  w i t h  a  s t r o n g  d i p o l e  
aeromagnet ic  anoinaly, White s u g g e s t s  t h a t  t h e  ex- 
p r e s s i o n  of  t h i s  conduc tor  i s  v e r y  s i m i l a r  t o  t h a t  
of  a  g r a p h i t e - p y r r h o t i t e  mass ive  s u l p h i d e  body. 
West of  Shakey Lake t h e  HEM anomaly i s  o f f s e t  
r i g h t  l a t e r a l l y  i n  what a p p e a r s  t o  be  a f a u l t  zone. 
Within t h i s  zone t h e  c o n d u c t o r ' s  a t t i t u d e  changes  
from a n  east-west t r e n d  and a n o r t h e r l y  d i p  t o  
a  n o r t h e a s t  t r e n d  and a  v e r t i c a l  d i p .  

5.0 SUMMARY AND CONCLUSIONS 

Mapping s o u t h  of  t h e  Western ZAP c l a i m  group 
h a s  r e s u l t e d  i n  t h e  p r o j e c t i o n  of  t h e  C e n t r a l  
Q u a r t z i t e  Format ion i n t o  t h e  a r e a  between Shakey 
and P r o c t o r  Lakes. The a p p a r e n t  t h i c k n e s s  o f  
t h i s  f a v o u r a b l e  zone i s  e s t i m a t e d  t o  be f i f t e e n  
hundred ' (1500)  meters w i t h  a  s t r i k e  o f  approx imate ly  
2900 and a 250 d i p  t o  t h e  sou th .  

Th i s  c o n c l u s i o n  i s  suppo r t ed  by t h e  p r e s e n c e  
o f  a n  o u t c r o p  t h a t  ha s  been t r enched  1 .25 k i l o m e t e r s  
nor thwes t  of  Shakey Lake which c o n s i s t s  o f  mass ive  
g r ey  q u a r t z i t e  i n t e r b e d d e d  w i t h  approx imate ly  10% 
t o  15% g r a p h i t i c  p h y l l i t e .  The s o u t h e r n  c o n t a c t  
of t h e  C e n t r a l  Q u a r t z i t e  Format ion i s  p r o j e c t e d  
th rough  t h e  n o r t h e r n  p a r t  of  t h e  SIN claims. I t  
i s  probab ly  t e rmina t ed  t o  t h e  w e s t  by t h e  F l a t  
Creek f a u l t .  

An apex Maxmin I1 h o r i z o n t a l  l oop  e lec t romag-  
n e t i c  su rvey  o v e r  t h e  n o r t h e r n  p o r t i o n  of  t h e  SIN 
c l a i m s  o u t l i n e d  s e v e r a l  a r e a s  o f  i n t e r e s t .  By map- 
p ing  conduc t i ve  g r a p h i t i c  s t r a t i g r a p h i c  h o r i z o n s ,  



f a v o u r a b l e  g e o l o g i c a l  s t r u c t u r e s  w e r e  i n f e r r e d .  
A major  n o r t h - n o r t h e a s t  t r e n d i n g  f a u l t  zone ha s  
been o u t l i n e d .  I t  i s  seven hundred and f i f t y  (750) 
meters wide and l i e s  between l i n e s  9+250 and 10+000 
i n  which f a u l t i n g  appea r s  t o  be c o n c e n t r a t e d .  Th i s  
major  s t r u c t u r a l  b reak  appears  t o  be a r i g h t  l a t e r a l  
o f f s e t  which i s  t y p i c a l  o f  t h e  Keno H i l l  - Galena 
H i l l  a r e a ,  

Of s p e c i a l  i n t e r e s t  i s  a l a r g e  west -nor thwest  
t r e n d i n g  e l e c t r o m a g n e t i c  conduc tor  c e n t e r e d  on t h e  
no r thwes t  s i d e  o f  Shakey Lake. T h i s  s t r o n g  conduc tor  
d i p s  s t e e p l y  t o  t h e  n o r t h .  Co inc iden t  w i t h  t h e  HEM 
anomaly i s  a s t r o n g  d i p o l e  ae romagne t ic  anomaly. 
Glenn E. White,  c o n s u l t i n g  g e o p h y s i c i s t ,  s u g g e s t s  
t h a t  t h e  c o i n c i d e n t  anomal ies  have  a geophys i ca l  
e x p r e s s i o n  s i m i l a r  t o  t h a t  of  a mass ive  s u l p h i d e  
body, however, t h e  w r i t e r  i n t e r p r e t s  t h i s  s t r o n g  
conduc tor  a s  b e i n g  a g r a p h i t i c  r i c h  h o r i z o n  marking 
t h e  c o n t a c t  between t h e  Upper S c h i s t  Formation and 
C e n t r a l  Q u a r t z i t e  Formation.  The d e p t h  of overburden 
i n  t h e  a r e a  o f  t h e  conduc tor  i s  e s t i m a t e d  t o  be  
approx imate ly  t h i r t y  (30) meters. 

I n  o r d e r  t o  l o c a t e  major  f a u l t  s t r u c t u r e s  and 
und i scovered  s i l v e r - l e a d - z i n c  v e i n  f a u l t s ,  a one  hun- 
d r e d  and e l even  (111) sample mercury-lead-zinc s o i l  
geochemical  su rvey  w a s  c a r r i e d  o u t .  Th i s  su rvey ,  
cove r ing  p a r t  o f  t h e  SIN c l a i m  a r e a ,  r e s u l t e d  i n  
t h e  d i s c o v e r y  o f  two mercury anomal ies .  

Cen te red  on l i n e  10+000 t h e r e  i s  a major  n o r t h e r l y  
t r e n d i n g  mercury anomaly which is  1500 m e t e r s  l ong  
(open t o  t h e  n o r t h  and s o u t h )  and up t o  700 meters 
wide, Th i s  anomaly i s  c o i n c i d e n t  w i t h  a p r ev ious ly -  
mentioned EM s t r u c t u r a l l y  anomalous zone. A s m a l l e r  
mercury anomaly l ies  n o r t h e a s t  o f  Shakey Lake. Th i s  
anomaly l ies  immediately n o r t h  o f  t h e  l a r g e  w e s t -  
no r t hwes t  t r e n d i n g  c o i n c i d e n t  HEM and magnet ic  anom- 
al ies .  

6.0 RECOMMENDATIONS 

Three  t y p e s  o f  fol low-up work a r e  recommended: 

6.1 S o i l  and S i l t  Geochemistry 

Follow-up mercury s o i l  geochemis t ry  shou ld  be 



done t o  t h e  s o u t h  i n  a n  a t t e m p t  t o  l o c a t e  new 
s t r u c t u r e s  and t h e  h i g h l y  anomalous zone a l o n g  
l i n e  10+000 shou ld  a l s o  b e  c l o s e d  o f f  t o  t h e  
sou th .  I n  a d d i t i o n ,  s i l t s  shou ld  b e  c o l l e c t e d  
i n  t h i s  a r e a  and ana ly sed  f o r  Ag, Pb, Zn, Mn 
and A s .  

Magnetometer Survey 

A ground p ro ton  p r e c e s s i o n  magnetometer su rvey  
shou ld  b e  conducted  o v e r  t h e  e n t i r e  SIN c l a ims .  
A s  f a u l t s  a r e  o f t e n  d e t e c t e d  i n  such  su rveys ,  
ground magne t ics  may l o c a t e  i m p o r t a n t  v e i n  
f a u l t s  and c r o s s  f a u l t s .  I n  a d d i t i o n  major  
g r eens tone  bod i e s  may be d i s cove red .  

6 . 3  Overburden D r i l l i n g  

The major  e x p l o r a t i o n  t h r u s t  i n  1980 shou ld  
be a program of overburden  d r i l l i n g  t o  t e s t  
two g e o l o g i c a l l y ,  geochemica l ly ,  and geophysi-  
c a l l y  anomalous a r e a s :  

(a)  Two sou th-d ipp ing  h o l e s  shou ld  be  d r i l l e d  i n t o  
the west -nor thwest  t r e n d i n g  EM conduc tor  t h a t  
ha s  c o i n c i d e n t  a i r b o r n e  magne t ic  and a mercury 
s o i l  geochemical  anomaly. 

(b)  Two nor th - sou th  f e n c e s  of overburden d r i l l  h o l e s  
shou ld  be d r i l l e d  a c r o s s  t h e  i n f e r r e d  zone o f  
C e n t r a l  Q u a r t z i t e  where a n  a r e a  o f  f a u l t i n g  
i s  HEM-indicated between l i n e s  9+250 and 10+000. 
Th i s  zone a l s o  i s  t h e  s i t e  o f  l a r g e ,  c o i n c i d e n t  
mercury s o i l  geochemical  anomaly. 

Where s u l p h i d e s  are encoun t e r ed ,  f i l l - i n  h o l e s  
shou ld  be  d r i l l e d .  P r i o r  t o  t h e  overburden d r i l l i n g  
program i n  1980 a s y s t e m a t i c  method o f  hand l i ng  and 
a n a l y s i n g  overburden and bedrock c h i p s  shou ld  be  
dev i s ed .  I n  a d d i t i o n ,  optimum h o l e  spac ing ,  l e n g t h  
o f  sample and t h e  t y p e  o f  m u l t i  e l ement  geochemical  
a n a l y s i s  r e q u i r e d  shou ld  be  i n v e s t i g a t e d .  Consider-  
a b l e  work h a s  been done i n  t h i s  r e g a r d  by Boyle, R.W., 
Gleeson,  C .F . ,  T e s s a r i  s o  t h a t  a comprehensive fo rmat  
can be dev i s ed  q u i c k l y  and e f f i c i e n t l y .  
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Keno A r e a  P r o p e r t i e s  of  Canada 
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M e t a l  R a t i o  Zonation and O r e  Con t ro l :  
A Model f o r  t h e  Keno H i l l  S i l v e r  
Camp; ( t a l k  a t  Seventh  Geoscience  
Forum Whitehorse ,  Yukon) 
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Map 1105A. 
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Age o f  Ag-Pb-Zn M i n e r a l i z a t i o n  - 
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T e r r i t o r y ;  unpubl ished M.A.Sc. 
t h e s i s ,  U.B.C. 

S t r u c t u r a l  Ana lys i s  of  Keno H i l l -  
Galena H i l l  A r e a ;  unpubl ished paper  
f o r  Geology 526. 

Model Ages and Applied Whole Rock 
Geochemistry of Ag-Pb-Zn v e i n s ,  
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APPENDIX C - SURVEY PERSONNEL 

T h e  f o l l o w i n g  people w e r e  e m p l o y e d  by BEMA INDUSTRIES  LTD. i n  
p e r f o r m i n g  t h e  w o r k  described i n  t h i s  repor t :  

SUPERVISORS - 
BARCLAY, R i c h a r d  
1 9 5 3 8  6 3  A v e  
L a n g l e y  , B . C . 
V 3 S  5M8 

SURVEYS, OPERATIONS MANAGER 

JOHNSON, Ian D. 
3 4 3 6  K 4 0 t h  A v e  
V a n c o u v e r ,  B.C. 
V6N 3 B 6  

CAMP MANAGERS 

BELL, M a l c o l m  
# 1 5 1 0 - 2 0 0 4  F u l l e r t o n  A v e .  
N o r t h  V a n c o u v e r ,  B.C. 
V 7 P  3 G 8  

GEOLOGISTS 

ESSON, D o n a l d  W. 
R.R. # 1  
C o l l i n g w o o d ,  O n t a r i o  
L9Y 3 Y 7  

ELLIO.TT, T e r e n c e  
# 3 0 9 ,  6 0 0 1  Yew S t .  
V a n c o u v e r ,  B . C . 
V6M 3Y7  

GEOLOGICAL ASSISTANTS 

ADAMS, P e t e r  J ,  
8th A v e .  D e s  A n e m o n t s  
1 6 4 0  R h o d e s  - S t .  G e n e s e  
B r u s s e l l s ,  B e l g i u m  

JOHNSON, C l i v e  T.  
3 4 3 6  W. 4 0 t h  A v e  
V a n c o u v e r ,  B.C. 
V6N 3 B 6  

BARTLETT, S t a n l e y  C.  
2 2 7 0  Westbrook C r e s c .  
V a n c o u v e r ,  B. C . 
V 6 T  1W6 

P H I L P O T ,  M i c h a e l  D. 
2 7 2 4  B a y v i e w  S t .  
Su r r ey ,  B.C. 
V4A 2 2 4  

AMUNDRUD, D a v i d  G. 
7 5 2  H a l s t e a d  S t .  
O t t a w a ,  O n t a r i o  
K1G 1M6 



A p p e n d i x  C - Survey P e r s o n n e l  C o n t . . . . .  

GEOLOGICAL ASSISTANTS - 
BRAUN, P a m e l a  J. 
B o x  4 5 0 4  
W h i t e h o r s e ,  YT 
Y1A 3 S 7  

ODORFER, M a r g a r e t  
6 8 6 8  T o d e r i c k  S t .  . 
V a n c o u v e r ,  3. C . 
V 6 S  3 N 3  

S L I P E T Z ,  Jan 
R.R. # 5  
T h u n d e r b a y ,  O n t a r i o  
P 7 C  5M9 

COMPASSMEN 

PROKE, B r i a n  
# 2 0 2  - 2 3 5 0  W. 3 9 t h  A v e  
V a n c o u v e r ,  B . C. 
V6M 1 T 9  

SURVEYOR 

NORDLI , Steve H. 
9 6 0 9  1 3 t h  S t .  
D a w s o n  C r e e k ,  B.C. 
V1G 3V9  

LINECUTTERS 

BANNO14 , M e r v i n  
G e n e r a l  D e l i v e r y  
V a n c o u v e r ,  B . C. 

EDWARDS, R o b e r t  
9 9 7 1  D e a g l e  Rd.  
R i c h m o n d  , B . C . 
V7A 1 P 9  

GATENSBY, John 
5 0 6 A  D r u r y  S t .  
Whitehorse, YT 
Y1A 1 T 4  

MACRAE, Jean R e n e e  
4 5 9 3  W e s t  1st A v e  
V a n c o u v e r ,  B.C. 
V 6 R  1 H 7  

ORSSICH,  C y r i l 1  
2 B e r t o n a  S t .  # 3 7  
O t t a w a ,  O n t a r i o  
K2G OW2 

SOMERS, I an  J. 
P.O. B o x  5 1 6 4  
Whitehorse, YT 
Y1A 4 S 3  

DENNIS,  D a r y l  
I s k u t ,  B.C. 
VOJ  1KO 

ENG, H e l g e  
c/o S tan ley  C. B a r t l e t t  

HAGEN, R. 
G e n e r a l  D e l i v e r y  
M a y o ,  YT 



A p p e n d i x  c - S u r v e q v  P e r s o n n e l  C o n t . .  . . . 
LINECUTTERS 

HILCHEY, John 
4 3 1 0  Q u i n t o n  P I .  
N o r t h  V a n c o u v e r ,  B ,  C. 
V 7 R  4A7 

HUNT, ROSS 
7 7 5 5  1 2 6 A  S t .  
Su r r ey ,  B.C. 
V3W 6 2 9  

MacKENZIE ,  A r t h u r  
B o x  6 1 0  
S a l m o n  A r m ,  B.C. 
VOE 2 T 0  

SIMON, J. 
G e n e r a l  D e l i v e r y  
M a y o ,  YT 

COOKS 

BOYD, L i l l i a n  J. 
G e n e r a l  D e l i v e r y  
Wnitehorse , YT 
Y1A 3 S 7  

HEWSTAN, L a n c e  
B o x  4 3 9 6  
Whitehorse, YT 
Y1A 3 T 5  

ADMINISTRATION MANAGER 

MILLAR, B a r b a r a  
2 6 4 9 5  2 9 B  A v e .  
A l d e r g r o v e ,  B . C. 
VOX 1AO 

DRAFTSWOMAN 

HORNQUIST, M a r t i n  
R.R. # 3  
P o r t  A l b e r n i ,  B.C. 
V9Y 7 L 7  

KORB, E l l i  
1 0 0  1 3 t h  A v e .  S. 
C r a n b r o o k ,  B.C. 
V1C 2 V 5  

McKENZIE,  G e r a l d  ( W i l l i a m )  
1153 2 2 n d  A v e .  
N o r t h  V a n c o u v e r ,  B . C. 
V7P  2 E 9  

TODORUK , Steven 
3 7 5  N i n a  P l a c e  
D a l l a s ,  K a m l o o p s ,  B. C. 

GARTNER, M i k e  
8 1 2  Steele S t .  
Whitehorse, YT 
Y1A 2 E 2  

TRENCIANSKY, Swata 
2 0 1 5 4  8 0  A v e .  
L a n g l e y ,  B.C. 
V3A 4 P 7  
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APPENDIX D - LABOUR AND DISBURSEMENT COSTS - 

A. F i e l d  Employee  S a l a r i e s  (May 1 t o  S e p t e m b e r  30 ,  1 9 7 9 )  

SALARY NUl4BER TOTAL 
NAME TITLE PER DAY ( $ )  OF DAYS SALARY ( $ )  

E s s o n  

P h i l p o t  

E l l i o t t  

B a r t l e t t  

B e l l  

J o h n s o n  

O r s s i c h  

Adams 

S l i p e t z  

O d o r f e r  

M a c R a e  

Amundrud 

Brawn 

P r o k e  

P r o k e  

Somrners 

T o d e r u k  

E d w a r d s  

H o r n q u i s  t 

McKenzie  

Simon 

Hagen 

H u n t  

Bannon 

D e n n i s  

Eng 

G a t e n s b y  

S e n i o r  G e o l o g i s t  1 4 9 . 0 9  

G e o l o g i s t  1 2 7 . 0 7  

Geologist  1 2 7 . 0 7  

G e o l o g i s t  1 2 7 . 0 7  

Camp Manager  1 2 7 . 0 7  

S u r v e y s ,  O p e r a t i o n s  
Manager  1 2 7 . 0 7  

S e n i o r  G e o l o g i c a l  . 
A s s i s t a n t  8 9 . 0 7  

G e o l o g i c a l  A s s i s t a n t  74 .75  

G e o l o g i c a l  A s s i s t a n t  74 .75  

G e o l o g i c a l  A s s i s t a n t  74 .75  

Geological A s s i s t a n t  74 .75  

G e o l o g i c a l  A s s i s t a n t  74 .75 

G e o l o g i c a l  A s s i s t a n t  74 .75 

Compas sman 

S e n i o r  L i n e c u t t e r  

Compassman 

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  



A ~ ~ e n d i x  D  - L a b o u r  and D i s b u r s e m e n t  C o s t s  C o n t . . . . .  

SALARY NUMBER TOTAL 
NAME T I T L E  PER DAY - ( $ )  OF DAYS SALARY ( $ )  

J. H i l c h e y  

U. K o r b  

G. M c K e n z i e  

S. N o r d i e  

L .  B o y d  

L. H e w s t e n  

M. G a r t n e r  

C  . Johnson 

L i n e c u t t e r  

L i n e c u t t e r  

L i n e c u t t e r  

Surveyor 

C o o k  

C o o k  

C o o k  

Senior  L i n e c u t t e r ,  
Camp  M a n a g e r  

SUBTOTAL (A)  

B. O f f i c e  E m p l o y e e  Salaries ( A p r i l  1, 1 9 7 9  t o  January 31, 1 9 8 0 )  

SALARY NUMBER TOTAL 
NAME T I T L E  PER DAY ( $ )  OF DAYS SALARY ( $ )  

R. B a r c l a y  

D. E s s o n  

T .  E l l i o t t  

M. P h i l p o t  

S. B a r t l e t t  

I. Johnson 

B. M i l l a r  

Secretarial  

D r a f t i n g  

E x p e d i t i n g  

C. Camp  C o s t  

Supervisor 

Senior  G e o l o g i s t  

G e o l o g i s t  

G e o l o g i s t  

G e o l o g i s t  

O p e r a t i o n s  M a n a g e r  

A d m i n i s t r a t i o n  
M a n a g e r  

SUBTOTAL (B)  

$ 3 3 . 4 0 / m a n  day x 1 9 0 . 2 1  m a n  days 

D, V e h i c l e s  

$ 2 6 . 5 2 / m a n  day x 1 9 0 . 2 1  m a n  days 



Appendix D - Labour and Disbursement Costs Cont..... 

Communications 

$3.64/man day x 190.21 man days 

Commercial Air 

$9.51/man day x 190.21 man days 

Geology Supplies 

Drafting Services and Supplies 

Office Supplies 

Expeditinq 

Linecuttinu 

Geochemistry 

Geophysics 

SUBTOTAL (C-M) 

SUBTOTAL (A) 

SUBTOTAL (B) 

TOTAL (A-M) 
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