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1.0 INTRODUCTION 

1.1 TERMS OF REFERENCE AND SCOPE OF REPORT 

Th i s  r e p o r t  i s  prepared  f o r  Canada Tungsten 
Mining Corpora t ion  Limited as f u l f i l l m e n t  o f  Bema 
I n d u s t r i e s  Limited o b l i g a t i o n s  a s  o u t l i n e d  i n  t h e  
agreement between t h e  two companies, d a t e d  
1979. Bema I n d u s t r i e s  Limited w a s  engaged t o  c a r r y  
o u t  a g e o l o g i c a l  e v a l u a t i o n  o f  a l a r g e  group o f  
s t a k e d ,  op t ioned  and r e c e n t l y  purchased minera l  
c la ims  and l e a s e s  i n  t h e  a r e a  o f  Keno H i l l ,  Yukon 
T e r r i t o r y  and t o  ensu re  t enu re  o f  minera l  r i g h t s  w i t h i n  
t h e s e  c l a i m  groups. 

I n  p a r t i c u l a r ,  t h e  r e p o r t  d e s c r i b e s  f i e l d  work 
and l a b o r a t o r y  s tudy  performed du r ing  1979. The 
r e p o r t  a l s o  reviews such p rev ious ly  acqu i r ed  
in format ion  as i s  necessary  t o  p rov ide  t h e  c o n t e x t  
f o r  t h e  1979 work, and d i s c u s s e s  such concepts  o f  
f u t u r e  a s p e c t s  of  t h e  p r o j e c t  such as a major 
overburden r o t a r y  d r i l l i n g  program and underground 
and s u r f a c e  e x p l o r a t i o n  f o r  t h e  1980 f i e l d  season .  
The b a s i c  program i n  o u t l i n e  form f o r  1980 i s  
p r e s e n t e d  i n c l u d i n g  c o s t  estimates. 

LOCATION AND ACCESS 

The Keno H i l l  a r e a  i s  l o c a t e d  i n  t h e  C e n t r a l  Yukon, 
35 m i l e s  n o r t h e a s t  o f  Mayo and 220 m i l e s  due n o r t h  o f  
Whitehorse.  Mining p r o p e r t i e s  a r e  a c c e s s i b l e  from 
Mayo, E l s a  and Keno C i t y  by a l l  weather  roads .  The 
p r o j e c t  base  camp was l o c a t e d  on t h e  Hanson Lake road 
a d j a c e n t  t o  a sma l l  Kettle Lake. 

A sma l l  f i x e d  wing a i r s t r i p  i s  l o c a t e d  on t h e  
wes te rn  s e c t i o n  o f  t h e  ZAP c l a i m  group. I n  a d d i t i o n  
d a i l y  a i r  s e r v i c e  t o  Whitehorse i s  a v a i l a b l e  a t  Mayo. 

Local  r e s o u r c e s  are l i m i t e d ,  t h e  town of  E l sa  
o f f e r i n g  few amen i t i e s .  Mayo, some 45 k i l o m e t e r s  t o  
t h e  southwest  by a l l -wea ther  road ,  o f f e r s  accomodation, 
g e n e r a l  s u p p l i e s  and some s e r v i c e s .  Major s u p p l i e r s  
are l o c a t e d  i n  t h e  c i t y  of  Whitehorse.  



1 . 3  CLIMATE 

The c l ima te  is t y p i c a l  o f  t h e  CentraA Yukon 
a r e a  w i th  a mean annua l  temperature  gf -2 C. The 
low average tempera ture  i s  abogt  -10 C and t h e  h igh  
average temperature  i s  about  3 C. The tempe6atures 
from w i n t e r  &o summer range from lows o f  -55 C t o  
h ighs  o f  +30 C. 

The average annua l  p r e c i p i t a t i o n  i s  about  15 
inches  w i th  most o f  t h e  r a i n f a l l  occu r r ing  i n  May 
and June.  Dai ly  heavy thunder showers occur  
throughout  t h e  summer months. 

Snow begins  t o  accumulate a s  e a r l y  a s  mid- 
September and i s  mel ted by mid-June a t  h i g h e r  
e l e v a t i o n s .  Up t o  5 f e e t  of  snow may accumulate 
i n  t h e  Keno and Galena H i l l s  a r e a .  

1 . 4  TOPOGRAPHY AND VEGETATION 

The main topographic  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  2-4 k i l ome te r  wide McQuesten River  
v a l l e y  t h a t  t r e n d s  east-west f o r  t h e  b read th  
of  t h e  ZAP and BE c l a i m  groups. G l a c i a l  till and 
r i v e r  sediments  o v e r l y i n g  bedrock i n  t h e  wes te rn  
s e c t i o n  o f  t h e  v a l l e y  have been e s t ima ted  t o  be  
up t o  100 meters t h i c k .  The e a s t e r n  p o r t i o n  o f  
t h e  ZAP and t h e  n o r t h e r n  BE c la ims  a r e  o v e r l a i n  
by up t o  200 meters o f  g l a c i a l  till. The v a l l e y  
i s  d o t t e d  wi th  p o s t  g l a c i a l  K e t t l e  l a k e s  t h a t  vary  
from a t e n s  of meters i n  s i z e  t o  major bodies  such 
a s  Hanson Lake which i s  4 k i l ome te r s  i n  l e n g t h .  
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  
spruce  groves ,  swamp g r a s s e s  and l a r g e  a r e a s  o f  
buckbrush. 

The s l o p e s  above t h e  v a l l e y  a r e  t imbered w i t h  
mixed f i r  and spruce  t o  an e l e v a t i o n  o f  1000 meters 
where it g i v e s  way t o  buckbrush and s t u n t e d  sp ruce  
trees. Above 1500 meter e l e v a t i o n  t h e  r i d g e s  are 
b a r r e n  e x c e p t  f o r  l i c h e n s  and a l p i n e  g r a s s e s .  
S lopes  are g e n e r a l l y  s t e e p  t o  t h e  no r th  and east 
and more g e n t l e  t o  t h e  sou th  and w e s t .  Above 1500 
meters v e g e t a t i o n  is s p a r s e ,  t h e r e  a r e  some ou tc rops  
and good exposures  o f  f l o a t ,  below t h a t  e l e v a t i o n  
rock ou tc rops  are rare. By f a r ,  t h e  l a r g e r  p a r t  o f  
t h e  p rope r ty  i s  covered by e x t e n s i v e  d r i f t - c o v e r e d  
areas wi th  l i t t l e  o r  n o t  outcrop.  



1.5 HISTORY 

Mining and e x p l o r a t i o n  has  been a c t i v e l y  c a r r i e d  
on i n  t h e  Galena H i l l  - Keno H i l l  a r e a  f o r  some 60 
yea r s .  Most o f  t h e  o l d  p r o p e r t i e s  and workings a r e  
now owned by United Keno H i l l  Mines Ltd . ,  which w a s  
o rgan ized  i n  1945 and has  been i n  cont inuous produc t ion  
s i n c e  t h a t  t i m e ,  c u r r e n t l y  t r e a t i n g  ove r  100,000 t o n s  
p e r  y e a r  o f  Ag-Pb o r e .  The average recovered va lues  p e r  
ton  s i n c e  1946 has  been 35 oz.  Ag, 6% Pb and 4 %  Zn. 
Cadmium i s  a l s o  recovered.  S i l v e r  recovery has  
averaged approximately 90%. 

At t h e  end of  1978, United Keno' s o r e  r e s e r v e s  s tood  
a t  245,942 t o n s  a t  an average grade o f  30.7 oz. Ag and 
4.9% Pb (Annual Report ,  1978) .  These r e s e r v e s  are s u f f i c i e n t  
f o r  ove r  2 y e a r s  a t  c u r r e n t  r a t e s  o f  p roduc t ion ,  
s u b s t a n t i a l l y  h i g h e r  than t h e  more normal one y e a r ' s  
r e s e r v e s .  Reserve grade has  d e c l i n e d  s t e a d i l y  i n  r e c e n t  
y e a r s ,  r e f l e c t i n g  bo th  improved p r i c e s  f o r  l e a d  and s i l v e r , '  
and t h e  Company's t r e n d  t o  lower c o s t ,  open p i t  mining 
o f  some ve in  systems.  

T o t a l  p roduc t ion  from t h e  Keno H i l l  - Galena H i l l  
a r e a  s i n c e  i t s  d i scovery  i n  1906 has  been approximately  
200 m i l l i o n  oz.  s i l v e r  and over  500 m i l l i o n  pounds o f  
l e a d .  Zinc and cadmium va lues  have n o t  always been 
recovered  due t o  low p r i c e s  and t h e  remoteness o f  t h e  
a r e a ,  r e s u l t i n g  i n  h igh  t r a n s p o r t a t i o n  charges  t o  
smelters. 

MAJOR MINES, 1906-1978 

N a m e  - 
Hector-Calume t 
E l s a  5 
Husky 
Sadie-Ladue 
S i l v e r  King 
Lucky Queen 
Keno 9 
Galkeno 
Nt5 Cash 
Keno 18 
Bel lekeno 
Dixie  
Townsite 

Prod. Ag. 
000,000 's  0 2 .  Locat ion 

Galena H i l l  
Galena H i l l  
Galena H i l l  
Greenstones & No. 9 
Galena H i l l  
No. 9 Q u a r t z i t e  ( ? )  
Keno H i l l  
Galena H i l l  
Galena H i l l  
Keno H i l l  ( ? )  
Sourdough H i l l  
Galena H i l l  
Galena H i l l  



Of t h e  some 200 m i l l i o n  oz.  produced from t h e  
camp, 95% i s  r ep re sen ted  by t h e  1-3 mines above. 
Some 82% o f  t h e  above t o t a l  h a s  been produced from 
Galena H i l l  and 17% from Keno H i l l .  

CLAIM STATUS 

I n  February o f  19 79, B e m a  I n d u s t r i e s  Limited 
aqu i r ed ,  by s t a k i n g ,  on beha l f  o f  Canada Tungsten 
Mining Corporat ion Limited some 910 c l a ims  i n  two 
cont iguous groups a d j o i n i n g  t o  t h e  nor thwes t ,  n o r t h  
and e a s t  o f  t h e  producing s i l v e r - l e a d  p r o p e r t i e s  of  
United Keno H i l l  Mines Ltd . ,  nea r  E l s a  Y . T .  These 
two groups c o n s i s t  o f  t h e  ZAP and t h e  BE crown 
g ran ted  minera l  c la ims .  

  he' geo log ica l  program has  more than  adequa te ly  
f u l f i l l e d  t h e  assessment requirements  f o r  a l l  owned 
and op t ioned  c l a im  groups. On some c la im groups 
s u f f i c i e n t  work has been c a r r i e d  o u t  t o  enab le  us t o  
f i l e  f o r  more than 1 y e a r ' s  assessment  c r e d i t .  
Locat ion o f  t h e  claims a r e  shown on PLATE 1-1, Mayo 
Mining Divis ion:  

Sheet  105-M-13 M t .  Haldane 
Shee t  105-El414 Keno H i l l  
Sheet  106-D-4 Dublin Gulch 

1.7.0 FIELDWORK, 1979 

The p r o j e c t  geo log ica l  s t a f f  u t i l i z e d  t h e  
f i r s t  two months o f  t h e  program t o  r e s e a r c h  t h e  
g e o l o g i c a l  l i t e r a t u r e  o f  t h e  Keno H i l l  s i l v e r  
d e p o s i t s .  This d a t a  base  enabled o u r  s t a f f  t o  
become f a m i l i a r  wi th  t h e  Keno H i l l  t ype  minera l -  
i z a t i o n  p r i o r  t o  t h e  commencement of  t h e i r  f i e l d  
work. 

McElhanney Surveying was commissioned t o  prepare  
s i x  ( 6 )  1: 5000 base  maps from government h igh  and low 
l e v e l  a i r  photos,  i n c l u d i n g  or thophoto mosaics f o r  
each map s h e e t .  These maps provided topographic  and 
ground c o n t r o l  f o r  geo log ic ,  geochemical and geo- 
p h y s i c a l  surveys  and f u r t h e r  development t h a t  r e s u l t  
a s  e x p l o r a t i o n  proceeds.  



I n  t h e  f i e l d ,  geo log ica l  mapping, sampling and 
geochemical surveys  were c a r r i e d  o u t  u t i l i z i n g  t h e  
r e s e a r c h  d a t a  base .  

A 30 k i lome te r  base  l i n e  was surveyed and c u t  
a long  t h e  a x i s  o f  t h e  McQuesten River  Val ley  from 
M t .  Haldane t o  Ladue Lake. Two hundred and e igh teen  
(218) k i l o m e t e r s  o f  c r o s s l i n e s  were compassed and c u t  
w i t h  150 m e t e r  spac ing  i n  t h e  a r e a  o f  t h e  wes te rn  ZAP 
q u a r t z i t e .  Three hundred (300) m e t e r  and n ine  hundred 
(900) m e t e r  spac ings  w e r e  used i n  t h e  e a s t e r n  s e c t i o n .  

A Max-min EM survey  was c a r r i e d  o u t  on t h e  c u t  g r i d  
from J u l y  30 t o  September 8 ,  1979. 

Kenting Geophysics was c o n t r a c t e d  t o  c a r r y  o u t  a 
seismic r e f r a c t i o n  survey  a c r o s s  t h e  McQuesten River  
Val ley  t o  o u t l i n e  t h e  dep th  of  overburden o v e r l y i n g  
t h e  C e n t r a l  Q u a r t z i t e  Formation. Where permafros t  
o v e r l i e s  t h e  lower s c h i s t  format ion,  t h e  r e f r a c t i o n  
index i s  i n s u f f i c i e n t  t o  overcome t h e  masking e f f e c t  
o f  t h e  i c e .  Although t h i s  method i s  slow and t h e r e -  
f o r e  c o s t l y ,  i n  t h e  a r e a s  of  C e n t r a l  Q u a r t z i t e  Formation, 
it has  enhanced t h e  EM r e s u l t s  i n  f u r t h e r  d e f i n i n g  
t h e  c o n t a c t s  o f  t h e  q u a r t z i t e .  

During t h e  mapping o f  t h e  wes te rn  ZAP c la ims  a 
q u a r t z i t e  ou t c rop  sou th  o f  P roc to r  Lake was d i scove red  
wi th  a 300 m e t e r  s t r i k e  l eng th .  This  f i n d  s i g n i f i c a n t l y  
a l t e r e d  t h e  prev ious  geo log ica l  concept  o f  t h e  wes te rn  
ZAP c la ims;  t h u s  adding cons ide rab ly  t o  t h e  economic 
p o t e n t i a l  o f  t h e  wes te rn  a r e a .  

A mercury geochemistry survey  was c a r r i e d  o u t  i n  
t h e  a r e a  of  t h e  western  ZAP c l a ims  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 deep overburden i n  
t h e  v i c i n i t y  o f  t h e  western  ZAP q u a r t z i t e  p rec ludes  
any o t h e r  geochemical o r  g e o l o g i c a l  t o o l  t h a t  cou ld  
d i r e c t l y  d e l i n e a t e  a r e a s  of m e t a l  enrichment.  

Four hundred-and f i f t y  (450) s t a t i o n s  w e r e  sampled 
w i t h  bo th  t h e  A and B s o i l  ho r i zons  c o l l e c t e d .  These 
samples have been analyzed by Bondar-Clegg us ing  a 
c l o s e d  system atomic a b s o r p t i o n  method. The d e c i s i o n  
t o  c a r r y  o u t  t h i s  mercury geochemistry survey  was made 
on t h e  b a s i s  o f  d e t a i l e d  methodological  r e s e a r c h  which 
demonstrated t h a t  t h e  Keno H i l l  s p h a l e r i t e  c o n t a i n s  up 
t o  25 ppm mercury. Considerable  c a u t i o n  was used i n  t h e  
c o l l e c t i o n  and d ry ing  of  t h e  samples. I n  a d d i t i o n ,  
s o i l s  o v e r l y i n g  economic s i l v e r ,  l e a d ,  z i n c  v e i n s  w e r e  
p r o f i l e d  w i t h  p o s i t i v e  mercury r e s u l t s .  



A l i m i t e d  amount of  p re l imina ry  g e o l o g i c a l  mapping 
w a s  begun on t h e  BE claims. A number o f  g o l d - s i l v e r  
p r o s p e c t s  were i n d i c a t e d  . i n  t h e  l i t e r a t u r e  s e a r c h  
t h a t  are o f  i n t e r e s t .  The C e n t r a l  Q u a r t z i t e  Formation 
has  been shown t o  be similar t o  t h a t  i n  t h e  wes te rn  
ZAP area. 

Regional  g e o l o g i c a l  mapping has  enhanced t h e  
unders tanding of  t h e  McQues t e n  River  Val ley  geology 
and has  enabled  us  t o  b e t t e r  o u t l i n e  t h e  e x t e n t  of 
t h e  ground 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. Mapping w a s  done bo th  on t h e  n o r t h  and 
sou th  s i d e s  of  t h e  v a l l e y .  

On t h e  n o r t h  side of  t h e  McQuesten River  a 
v e i n  f a u l t  and a f a u l t  b r e c c i a  zone occur  w i t h i n  
t h e  n o r t h  limb o f  t h e  McQuesten River  A n t i c l i n e .  
The f a u l t  b r e c c i a  zone a t  UR Creek has  been 
d e l i n e a t e d  by t r e n c h i n g  and d r i l l i n g  by Uni ted 
Keno H i l l  Mines Ltd. and t h e  v e i n  f a u l t  ha s  been 
mined a t  t h e  Shanghai Mine. Both o f  t h e s e  f a u l t s  
ex tend  on to  t h e  ZAP c la ims .  

The no r the rn  ZAP claims are u n d e r l a i n  by an  
i n t r u s i o n  s i m i l a r  t o  t h e  Dublin Gulch p lu ton .  
Tungsten m i n e r a l i z a t i o n  occu r s  w i t h i n  a stockwork 
i n  an a l t e r e d  phase of  t h i s  i n t r u s i o n .  



GEOLOGY 

1 .8 .1  Regional  Geology 

Geology i n  t h e  Keno H i l l  - Galena H i l l  area 
has  been mapped by a number of  g e o l o g i s t s  of  t h e  
Geologica l  Survey of  Canada beg inn ing  wi th  the 
e a r l i e s t  work o f  Og i lv i e  (1890).  Fieldwork by 
Bostock (1938-41), McTaggart (1948-SO), Kindle 
( l952-54) ,  Boyle (1953-55) and Green (1962 and 1965) 
has  provided a g e n e r a l  p i c t u r e  f o r  r e 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 green- 
s t o n e  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  he 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 
(1965) ,  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  be a s imple  homocline 
implying t h a t  t h e  apparen t  r e p e t i t i o n  o f  u n i t s  
and l o c a l  t h i c k e n i n g  a r e  sedimentary 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- 

\ 

K l u i t  (1966) and Blusson (1978) a r e  i n  d i sag ree -  
ment w i t h  r e g a r d  t o  t h e  gene ra l  age r e l a t i o n s h i p s  
of t h e  v a r i o u s  u n i t s  p r e s e n t .  Resolvinq t h e  
ambigu 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 scovery  of  o r e .  

Rocks o f  t h e  Keno H i l l  - Galena H i l l  area 
belong t o  t h e  Yukon Group which, u n t i l  r e c e n t l y ,  
was thought  t o  be Precambrian i n  age.  Tempelman- 
K l u i t  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 i n t e r p r e t e d  Mesozoic ages  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 Cretaceous)  and a Precambrian age f o r  t h e  
Upper S c h i s t .  Blusson,  based on l i m i t e d  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 Imper i a l - l i ke  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 i n  1979 by 
S i n c l a i r  and T e s s a r i  suppor t  a  Pa l eozo ic  age f o r  
t h e  u n i t s  based on r ad iome t r i c  d a t i n g  o f  mid- 
Cretaceous r e g i o n a l  metamorphism. TABLE 1- 3 
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  o f  t h e  s t r a t i g r a p h y  
of  the 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  scale w a s  undertaken 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  b e t t e r  
unders tand  r e g i o n a l  t r e n d s  o f  f avourab le  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 area mapped i s  c e n t r e d  on 
t h e  South McQuesten River Val ley  and ex t ends  from 
Mount Haldane i n  t h e  w e s t  t o  Keno H i l l  i n  t h e  east. 
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STRATIGRAPHY I N  THE KENO HILL - GALENA HILL AREA 

BOYLE (1965) GREEN (1971) BLUSSON (1978) 

Q u a r t z - F e l d s p a r  
Porphyry 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 t e  
U n i t  10 

Greens  t o n e  
U n i t  9  

Pebbly  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  Q 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  Monzonite 
G r a n o d i o r i t e  Un i 10 - - - - - - - - - -  
Greens t o n e ,  Keno 
H i l l  Q u a r t z i t e  Un8 

Lower S c h i s t  
Uni t  7 

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 

Z e n t r a l  Q u a r t z i t e  

Lower S c h i s t  

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

Greens 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 



Work on t h e  sou th  s i d e  o f  Galena H i l l  and work 
a d j a c e n t  t o  Lynx Dome d e f i n e  t h e  nor th-south l i m i t s  
of  mapping. 

Mapping w a s  conducted us ing  t h e  Geologica l  
Survey of  Canada g e o l o g i c a l  maps a s  base  r e f e r e n c e s  
and involved c o r r e c t l y  p o s i t i o n i n g  t h e  impor t an t  
s t r a t i g r a p h i c  u n i t s  w i t h  r e s p e c t  t o  Canada Tungsten 
Mining Corp. Ltd .  p r o p e r t i e s .  P a r t i c u l a r  a t t e n t i o n  
w a s  p a i d  t o  t h e  C e n t r a l  Q u a r t z i t e  Formation which 
i s  t h e  major h o s t  o f  s i l v e r - l e a d - z i n c  l o d e s  i n  t h e  
Keno H i l l  - Galena H i l l  camp. The map a r e a  w a s  
d iv ided  geograph ica l ly  i n t o  workable p o r t i o n s  and 
each a r e a  mapped by one o r  more g e o l o g i s t s .  A 
g e o l o g i c a l  compi la t ion  and an economic e v a l u a t i o n  
i s  p re sen ted  i n  t h e  v a r i o u s  c h a p t e r s  of  t h e  follow- 
i n g  r e p o r t .  

The s t r a t i g r a p h i c  success ion  i n  t h e  Keno H i l l  - 
Galena H i l l  area c o n s i s t s  of  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  of  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 - s e r i c i t e  s c h i s t .  This  u n i t  is  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  Formation is  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  predominate ly  bedded q u a r t z i t e  o f  va ry ing  th i ck -  
ness  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  sequence 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.  Contac t s  between lamina 
a r e  o f t e n  ve ry  s h a r p  and i n d i v i d u a l  u n i t s  are o f  
uniform composit 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 roversy  e x i s t s  as t o  t h e  r e l a t i o n s h i p  o f  t h e  Upper 
S c h i s t  t o  t h e  o t h e r  format ions  o f  t h i s  sequence.  
Mapping du r ing  t h e  1979 f i e l d  season  demonstra 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  Formations w a s  both  g r a d a t i o n a l  and 
conformable. This  conclusion 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 Val ley  
w e s t  o f  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  sou th  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 



g r a p h i t i c  s c h i s t  and/or a r g i l l i t e  g rade  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 of  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  qua r t z -  
serici te s c h i s t  appears .  This  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  sou th  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  (Un i t  3 )  on t h e  n o r t h  
s i d e  o f  t h e  v a l l e y .  Although no g r i t t y  rocks  were 
observed  sou th  o f  t h e  South McQuesten River ,  t h e  
Upper S c h i s t  i n  t h i s  l o c a t i o n  is  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  sou th  on Galena H i l l  i s  r equ i r ed  
b e f o r e  t h e  absence o f  g r i t t y  rocks  can be  accep ted .  

The s t r a t i g r a p h i c  succes s ion  has  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  of  
metamorphic grade 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  
greens  tone s i l ls .  These gabbro ic  bodies  a r e  found 
throughout  t h e  s t r a t i g r a p h i c  s e c t i o n  dec reas ing  i n  
o r d e r  of 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 has  been observed 
on bo th  s i d e s  of  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 as f a r  n o r t h  a s  Lynx D o m e .  These bod ie 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  synchronous 
w i t h  o l d e r  pe rvas ive  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  hinge 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 ive  potassium- 
argon model ages  which range between 8 1  Ma and 
109 M a  (Wanless e t  a 1  1966, 67,  71,  73,  Armstrong 
1978 c i t e d  by T e s s a r i ,  19?9) .  These p lu tons  i nc lude  
t h e  Dublin Gulch Stock,  t h e  HIT 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  beneath t h e  d r i f t  covered McQuesten 
Val ley .  I t  i s  impor tan t  t o  n o t e  t h a t  tungs ten  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 o f  t h e  
p l u t o n s  . 

B i o t i t e  lamprophyre sills and dykes o r  qua r t z -  
f e l d s p a r  porphyry s i l ls  and dykes are t h e  youngest  
i n t r u s i o n s  i n  the 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 q  r e l a t i o n s h i p s ,  
t h e r e f c r e  r e l a t i v e  ages  cannot  be-determined.  A 
lamprophyre s i l l  and dyke w a s ,  however, observed t o  
c r o s s c u t  a  g reens tone  body n e a r  Hex Creek. This  
r e l a t i o n s h i p  i s  appa ren t ly  n o t  r e p o r t e d  by Boyle (1965) .  



A t  l e a s t  t h r e e  pe r iods  o f  s t r u c t u r a l  deformat ion 
are thought  t o  have occur red  i n  t h e  Keno H i l l  - Galena 
H i l l  a r ea .  The ear l ies t  e v e n t  recognized  involved  
l a r g e  scale 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 te r  deformat ion t h e s e  
f o l d s  and f a u l t s  are i d e n t i f i e d  by many ove r tu rned  
minor f o l d s  and small 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  east-west 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  
scale recumbent f o l d s  are thought  t o  occu r ,  rocks  
a r e  i n t e n s e l y  warped and sheared  and c o n t a i n  massive,  
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- 
ang le  f a u l t i n g  may account  f o r  anomalous l o c a l  t h i ck -  
en ing  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  o f  deformat ion comprises s e v e r a l  
subsequent  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 of  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  broad ,  nor thwest-  
s o u t h e a s t  t r e n d i n g  f o l d  known a s  t h e  Mayo Lake Ant i -  
c l i n e .  This  s t r u c t u r e  and subsequent  e r o s i o n  h a s  
exposed a broad b e l t  of  C e n t r a l  Q u a r t z i t e  immediately 
n o r t h  of  Mayo Lake which d i p s  under a cover  o f  
Upper S c h i s t  on t h e  southwest  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  under ly ing  Lower S c h i s t  
occurs  t o  t h e  n o r t h e a s t .  North o f  Keno H i l l  and i n  
t h e  McQuesten Val ley  on ly  Lower S c h i s t  is 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  hinge 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 e s  i n  t h e  hinge w i t h  Upper 
S c h i s t  on t h e  f l a n k s .  To i t s  terminus  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 occu 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 Ant i -  
c l i n e  was 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 theas  t-southwes t a long  
t h e i r  r e s p e c 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  ang le s .  Both appear  t o  plunge 
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 Ant i -  
c l i n e ,  i s  very  pronounced. W e s t  o f  Keno H i l l  and 
w e s t  o f  t h e  Hanson Lakes the a f f e c t s  o f  t h e  Mayo Lake 
A n t i c l i n e  a r e  l a r g e l y  obscured.  

I n  t h e  McQuesten Val ley the Lower S c h i s t  Formation 
i s  t h e  lowest u n i t  exposed i n  the hinge area o f  the 
McQuesten River  A n t i c l i n e .  Over lying t h e  s c h i s t  on 
t h e  f l a n k s  of  t h e  McQuesten Val ley  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 thwes t  t h e  C e n t r a l  Q u a r t z i t e  appears  t o  converge 
i n  t h e  hinge zone beneath  t h e  d r i f t  cover  o f  t h e  
McQuesten Val ley.  On bo th  s i d e s  o f  the 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 of  deformat ion i n  
t h e  d i s t r i c t  w a s  predominated by e x t e n s i v e  f a u l t  
developnent .  I t  w a s  n o t  p o s s i b l e  t o  determine i f  
f a u l t  development was contemporaneous w i t h  f o l d i n g  
s o  it  i s  h e r e  t r e a t e d  a s  a s e p a r a t e  phase o f  deform- 
a t i o n .  I t  i s  p o s s i b l e ,  however, t h a t  t h e  development 
of  f a u l t s  is  d i r e c t l y  r e l a t e d  t o  t h e  earlier p e r i o d s  
o f  f o l d  development. There a r e  two types  of  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  are ve in  f a u l t s  and 
c r o s s  f a u l t s .  Each w i l l  be d i scus sed  s e p a r a t e l y  
be low. 

Vein f a u l t s  are 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 H i l l  - Galena H i l l  a r e a  a s  they 
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  loads .  They 
occur  throughout  t h e  d i s t r i c t  i n  a l l  t ypes  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 reens  t one ,  q u a r t z i t e  , p h y l l i  te and s c h i s t  . The 
r e g i o n a l  p a t t e r n  of  t h e  ve in  f a u l t s  i s  complex and 
d i f f i c u l t  t o  sys t ema t i ze .  Nearly a l l  s t r i k e  nor th-  
e a s t e r l y  and d i p  t o  t h e  s o u t h e a s t .  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 o f  p a r a l l e l  ang 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 N35 E and N80 E.  Another less 
common set  o f  v e i n  f a u l t s  are cross-over  o r  t r a n p e r s e  
f a u l t s .  These range i n  s t r i k e  from n o r t h  t o  N35 E .  

The second major type of  f a u l t s  a r e  c r o s s  f a u l t s .  
Cross f a u l t s  have long  been thought  t o  be pos t -o re  
f a u l t s  b u t  i n  f a c t  may have played 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  shoo t s .  Franzen (1979 )  
has  found many of  t h e  United Keno H i l l  Mines Ltd.  
o r ebod ie s  t o  be severed  by low ang le  c r o s s  f a u l t s  
and h a s  observed " f loods  of  o r e  f l u i d s  backed up behind 
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  strige nor th-  
w e s t e r l y  and d i p  a t  shal low a n g l e s  o r  a t  60 t o  t h e  
sou th  w e s t .  I t  is impor tan t  t o  n o t e  t h a t  there may be 
a t  l e a s t  two sets o f  c r o s s  f a u l t s ,  an  o r e - r e l a t e d  
sha l low d ipp ing  e a r l y  set  c a l l e d  p r e c u r s e r  f a u l t s  
and a pos t -ore ,  s t e e p l y  d ipp ing  l a t e r  set. 



1.8.2 M i n e r a l i z a t i o n  

The s i l v e r - b e a r i n g  o r e  of t h e  Keno H i l l  - Galena 
H i l l  a r e a  i s  composed p r i n c i p a l l y  o f  f r e i b e r g i t e  
( s i l v e r - b e a r i n g  t e t r a h e d r i t e )  , galena  ( s i l v e r - b e a r i n g )  
and less commonly ruby s i l v e r  ( p y r a r g y r i t e - p r o u s t i t e )  
and n a t i v e  s i l v e r .  I n  a d d i t i o n  t o  s i l v e r ,  l e a d  i s  
recovered  from ga lena  and z i n c  and cadmium a r e  
recovered  from s p h a l e r i t e .  Lesser amounts o f  o t h e r  
s i l v e r - b e a r i n g  s u l p h o s a l t s  a r e  p r e s e n t  from which 
s i l v e r  i s  ob ta ined .  The o r e  mine ra l s  a r e  a s s o c i a t e d  
w i t h  an assemblage o f  gangue mine ra l s  which i n c l u d e  
q u a r t z ,  s i d e r i t e ,  p y r i t e  and lesser amounts o f  
a r s e n o p y r i t e ,  c h a l c o p y r i t e  and b a r i t e .  Where weather-  
i n g  has  a f f e c t e d  t h e  v e i n  l i m o n i t e  and wad (manganese 
and i r o n  ox ides )  are p r e s e n t .  I n  a d d i t i o n ,  o t h e r  
supergene minera l s  i n c l u d e  a n g l e s i t e ,  c e r r u s i t e ,  
a z u r i t e ,  malach i te  and j a r o s i t e .  

S i l v e r  i s  mined from r e s t r i c t e d  o r e  s h o o t s  which 
l i e  a long  minera l ized  v e i n  f a u l t s .  The o r e  s h o o t s  
occur  commonly w i t h i n  d i scon t inuous  f r e i b e r g i t e -  
g a l e n a - s p h a l e r i t e  loads  which p inch  and s w e l l  i r r e g u l a r l y  
a long  t h e  s t r i k e  of t h e  ve in .  The loads  a r e  o f t e n  very 
r i c h  and commonly con ta in  i n  exces s  of  200 ounces o f  
s i l v e r  p e r  ton  o f  o r e  f o r  a p a r t i c u l a r  o r e  shoo t .  From 
1946 t o  1978 t h e  average ton  of  o r e  assayed 35 oz/ ton 
s i l v e r ,  6% l e a d  and 4% z inc .  A t  t oday ' s  p r i c e s  t h e  
average ton  is va lued  a t  something l i k e  $800 .00 .  

Vein f a u l t s  occur  i n  a l l  rock types  o f  t h e  
s t r a t i g r a p h y  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  
depending upon t h e  mechanical  p r o p e r t i e s  o f  t h e  h o s t  
rock.  I n  most g reens tones  and a l l  thick-bedded 
q u a r t z i t e s  t h e  v e i n  f a u l t s  are b r e c c i a  zones o r  s h e e t e d  
zones,  o r  t r a n s i t i o n s  between t h e s e  two types .  These 
range from a meter t o  15 meters i n  width  and can be 
t r a c e d  wi th  e a s e  a long  s t r i k e  and d i p .  The breccia 
zones a r e  composed o f  rock fragments t h a t  a r e  g e n e r a l l y  
a n g u l a r ,  b u t  some are rounded i n d i c a t i n g  c o n s i d e r a b l e  
a t t r i t i o n  du r ing  f a u l t  movements. The sheeted-zone 
type  c o n s i s t  of  r e c t i l i n e a r  s l a b s  of  q u a r t z i t e  o r  
g reens tones  s e p a r a t e d ,  i n  most occur rences ,  by s m a l l  
b r e c c i a  o r  gouge - f i l l ed  f r a c t u r e s  from a  few millimeters 
t o  c e n t i m e t e r s  wide. Vein f a u l t s  are w e l l  developed 
i n  t h e  competent q u a r t z i t e s  and greens tones  where t hey  
may be t r a c e d  on s u r f a c e ,  underground and from a i r  
photos  f o r  l e n g t h s  o f  s e v e r a l  hundred meters. W e l l  
developed ve in  f a u l t s  g e n e r a l l y  t e rmina t e  a g a i n s t  
c r o s s  f a u l t s  o r  p inch  o u t  a t  s c h i s t  c o n t a c t s ,  however 
some v e i n s  appear  t o  simply d i e  o u t  w i t h i n  t h e  favour-  
a b l e  rocks .  



I n  t h e  s c h i s t s ,  p h y l l i t e s ,  and thin-bedded 
q u a r t z i t e s  t h e  v e i n  f a u l t s  a r e  r e p r e s e n t e d  by 
narrow f r a c t u r e s  , s l i p s ,  crenulatc!d zones, o r  
narrow b r e c c i a  zones,  r a r e l y  more than  30 cen t ime te r s  
wide, acd c o n t a i n  some gouse and brecc ia . '  I n  many 
p l a c e s  t h e  v e i n  f a u l t  i s  d i f f i c u l t  t o  t r a c e  because 
i t  is  a s imple  f r a c t u r e  o r  s l i p  a few c e n t i m e t e r s  o r  
s o  wide a long  which the w a l l s  of  s c h i s t  or p h y l l i t e  
have been dragged,  c o n t o r t e d ,  and mashed. 

The change i n  t h e  n a t u r e  of  t h e  v e i n  f a u l t s  as 
they p a s s  from one rock type t o  a n o t h e r  i s  impor tan t .  
Vein f a u l t s  t h a t  p a s s  from greens tone  i n t o  t h i c k -  
bedded q u a r t z i t e  i n  most p l a c e s  show l i t t l e  change i n  
c h a r a c t e r  o r  i n  s t r i k e  and d i p .  The passage of  a vein  
f a u l t  from t h e s e  rocks  i n t o  s c h i s t s ,  p h y l l i t e s  and 
thin-bedded q u a r t z i t e s  i s  marked by a s h a r p  r educ t ion  
i n  t h e  width  of  t h e  f a u l t  zone and a g r a d u a l  o r  t o t a l  
d i sappearance  of b r e c c i a .  S t r i k e s  and d i p s  of  i n d i v i -  
d u a l  f a u l t  and s l i p  p l anes  become errat ic  wi th  a 
g e n e r a l  tendency f o r  t h e s e  s t r u c t u r e s  t o  branch and 
fo l low bedding p l anes  and f i n a l l y  d i e  o u t  i n  a drag- 
fo lded  o r  c r e n u l a t e d  p a r t  of  a bed. The ve in  and 
f a u l t  s t r u c t u r e s  produced by a p e n e t r a t i n g  ve in  f a u l t  
a t  t h e  i n t e r f a c e  of  competent and incompetent  rocks  
a r e  i l l u s t r a t e d  i n  FIGURES 1-1, 1-2  , (from Boyle,  1965) . 

Not a l l  v e i n  f a u l t s  c o n t a i n  economic c o n c e n t r a t i o n s  
of meta l s .  I n  g e n e r a l  only  v e i n s  hav ina  h i g h  Ag:Pb 
r a t i o s  (ounces o f  s i l v e r  p e r  t on  t o  % of  l e a d )  have 
been sought  i n  t h e  p a s t .  S i l v e r  t o  l e a d  r a t i o s  vary 
throughout  t h e  camp b u t  amon9 t h e  v e i n s  which have 
prcduced average r a t i o s  of o r e  range from 3 : l  t o  9 : l .  

J. Franzen (1979) o f  United Keno H i l l  Mines Ltd.  
has  proposed a model f o r  Ag:Pb r a t i o s  i n  t h e  Keno H i l l -  
Galena H i l l  camp. The model relates Ag:Pb r a t i o s  t o  
p r o p e r t i e s  o f  t h e  hydrothermal system from which t h e  
o r e  mine ra l s  p r e c i p i t a t e d  and t o  t h e  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  o r e  shoots .  I t  s u g g e s t s  t h a t  v e i n  
f a u l t s  a r e  t h e  r e s u l t  of stress developed on t h e  
McQuesten River  A n t i c l i n e  and t h a t  t h e  s i l v e r  c o n t e n t  
of  t h e  hydrothermal s o l u t i o n s  i s  r e l a t e d  t o  t h e  amount 
o f  Lower S c h i s t  s e c t i o n  through which t h e  s o l u t i o n s  
have passed.  The concept  can be exp la ined  us ing  e i t h e r  
a t h i c k  s e c t i o n  c o n t a i n i n g  low c o n c e n t r a t i o n s  of s i l v e r  
o r  a r e s t r i c t e d  s e c t i o n  geochemically r i c h  i n  s i l v e r .  

Franzen observed t h a t  d e p o s i t s  i n  t h e  Lower S c h i s t  
Formation have low Ag:Pb r a t i o s  and g e n e r a l l y  average 



FIGURE 1-1 
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Sketch I l l u s t r a t i n g  The Nature Of A Vein F a u l t  In Various 
Types Of Rocks (From Boyle ,  1965) 



about  1:l. Depos i t s  l o c a t e d  s t r a t i g r a p h i c a l l y  h ighe r  
i n  the  C e n t r a l  Q u a r t z i t e  Formation,  have cons ide rab ly  
h i g h e r  Ag:Pb r a t i o s .  Franzen s u g g e s t s  t h a t  t h e  o r e  
s o l u t i o n s  which formed t h e  s t r a t i g r a p h i c a l l y  h i g h e r  
d e p o s i t s  t r a v e l l e d  through a t h i c k e r  s e c t i o n  o f  
Lower S c h i s t  and were t h e r e f o r e  a b l e  t o  i n c o r p o r a t e  
more s i l v e r  i n t o  s o l u t i o n .  S ince  s i l v e r  i s  more 
s o l u b l e  than l e a d  t h e  s o l u t i o n s  would become r e l a t i v e l y  
en r i ched  i n  s i l v e r .  A s  t h e  tempera ture  of  t h e  metal-  
l i f e r o u s  s o l u t i o n s  decrease  metal  l oads  would be  
p r e c i p i t a t e d  i n  favourab le  s t r u c t u r a l  s i t u a t i o n s .  

The concepts  o f  metal  s o l u b i l i t y  and mine ra l  
s t a b i l i t y  has  l e d  Franzen t o  s p e c u l a t e  on a r e g i o n a l  
meta l  r a t i o  zona t ion  p a t t e r n  r e l a t e d  t o  p r e f e r e n t i a l  
p r e c i p i t a t i o n  of  minera l s  from c o o l i n g  hydrothermal  
f l u i d s .  This  model r e l a t e s  Ag:Pb r a t i o s  t o  t h e  d i s t a n c e  
of  t h e  f l u i d  from t h e  f l u i d  sou rce  and t h e  flow d i r e c t i o n  
o f  t h e  f l u i d s .  Franzen s u g g e s t s  t h a t  Ag:Pb r a t i o s  a r e  a 
f u n c t i o n  of  t h e  thermodynamic p r o p e r t i e s  o f  t h e  s i l v e r  
and l e a d  b e a r i n g  mine ra l s  and t h e  t r a n s p o r t i n g  s o l u t i o n s .  
Temperature i s  cons idered  t o  be r e l a t e d  t o  t h e  d i s t a n c e  
of  t h e  f l u i d  from t h e  f l u i d  source .  P r e s s u r e  i s  r e l a t e d  
t o  t h e  l i t h o s t a t i c  load  and t h e r e f o r e  t h e  h i g h e r  i n  t h e  
s e c t i o n  t h e  s o l u t i o n  i s  t h e  lower t h e  l i t h o s t a t i c  
p r e s s u r e  . a c t i n a  on it. The p r e c i p i t a t i o n  o f  me ta l s  
from s o l u t i o n s  under t h e  continuum of  va ry ing  c o n d i t i o n s  
should r e s u l t  i n  changes i n  meta l  r a t i o s  which r e f l e c t  
t h e  d i r e c t i o n  of  flow o f  hydrothermal f l u i d s .  Th i s  
i n f o r m t i o n  may s e r v e  a s  a u s e f u l  e x p l o r a t i o n  concept ;  
on a l o c a l  s c a l e  t o  j o c a t e  proximal  o r e  s h o o t s  and on 
a r e g i o n a l  s c a l e  t o  o u t l i n e  a r e a s  o f  prime economic 
p o t e n t i a l  ove r  which t o  exp lo re  f o r  ve ins .  

A r e c e n t  s tudy  by O . J .  T e s s a r i  a t  t h e  Un ive r s i t y  
o f  B r i t i s h  Columbia was conducted t o  tes t  t h e  use  of  
whole rock ve in  geochemistry a s  an e x p l o r a t i o n  t o o l  i n  
t h e  Keno H i l l  - Galena H i l l  camp. By sampling d r i f t  
f a c e s  a t  c l o s e l y  spaced i n t e r v a l s  and u s i n g  s t a t i s t i c a l  
methods t o  c o r r e l a t e  va r ious  whole rock chemical  
a n a l y s e s  T e s s a r i  developed a model f c r  m e t a l  d i s t r i b u t i o n  
p a t t e r n s  on t h e  p l ane  o f  a ve in  abou t  an i d e a l i z e d  o r e  
shoot .  The metal  zones o r  h a l o s  i n c l u d e  bo th  metal 
abundance zones a s  w e l l  as r e l a t i v e  metal  abundance 
zones. Metal abundance zones c l o s e l y  equa te  t o  mineral-  
o g i c a l  zoning and a r e  simply zones i n  which a p a r t i c u l a r  
metal i s  concent ra ted .  By d e f i n i t i o n  o r e  s h o o t s  are 
s i l v e r  r i c h  zones. A r e l a t i v e  metal abundance zone 
i s  a zone i n  which t h e  r a t i o  o f  a meta l  ( o r  a combination 
of  me ta l s )  , wi th  r e s p e c t  t o  ano the r  m e t a l ,  ( o r  combination 



of  c e t a l s )  , v a r i e s  s y s t e m a t i c a l l y  and r e f l e c t s  t h e  
prox imi ty  o f  an ore shoot .  S e v e r a l  me ta l s  and 
s e v e r a l  m e t a l  r a t i o s  were found t o  vary system- 
a t i c a l l y  abou t  o r e  shoo t s  and form i d e a l i z e d  h a l o s .  
The use  of  such a model i n  underground e x p l o r a t i o n  
i s  obvious.  

A s  p r e d i c t e d  by t h e  meta l  r a t i o  work o f  Franzen,  
Tessari found t h a t  n o t  a l l  v e i n s  i n  t h e  camp f i t  
t h e  i d e a l i z e d  model. These d i f f e r e n c e s  a r e  geochem- 
i c a l  and may be r e l a t e d  t o  t h e  hydrothermal system 
a s  d i s c u s s e d  by Franzen (1979) .  S e v e r a l  i d e a l i z e d  
~ . o d e l s  w e r e  developed f o r  t h e  v a r i o u s  v e i n  t ypes  and 
are i l l u s t r a t e d  i n  FIGURES 1-3, 1 - 4 ,  1-5, 1-6. 

The s i l v e r - l e a d - z i n c  m i n e r a l i z a t i o n  i n  t h e  Keno 
H i l l  - Galena H i l l  camp c o n s i s t s  of  f r e i b e r g i t e -  
g a l e n a - s p h a l e r i t e  l oads  which occur  i n  q u a r t z -  
s i d e r i t e  v e i n s  i n  v e i n  f a u l t s .  Radiometr ic  d a t i n g  
of  stockwork material a d j a c e n t  t o  t h e  Husky and 
Keno v e i n s  i n d i c a t e s  t h a t  t h e  m i n e r a l i z i n g  e v e n t  
occu r red  about  87+2 Ma and is  r e l a t e d  t o  t h e  mid- 
Cretaceous p l u t o n s  i n  the a r e a .  Mine ra loa i ca l  
r e l a t i o n s h i p s  i n  t h e  a r e a  a r e  complex and their 
b e a r i n g  on o r e  s e a r c h  i s  n o t  c l e a r l y  unders tood.  
S e v e r a l  concepts  p e r t a i n i n g  t o  m e t a l  zona t ion  bo th  
on micro and macro scales, are appa ren t  and r e q u i r e  
more r e s e a r c h  t o  o b t a i n  a complete unders tanding.  





U s e  O f  An I d e a l i z e d  Model O r e s h o o t  I n  Unde rg round  E x p l o r a t i o n  ' 2 1  

KEKO N o .  1 8  Ve in  (From T e s s a r i ,  1979 )  



FIGURE 1-5 22 

Rearranged Element P r o f i l e s  Used To Produce An I d e a l i z e d  Oreshoot 
Model f o r  The HUSKY Vein. (From T e s s a r i ,  1979) 
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2.1.0 CLAIM STATUS - WESTERN ZAP & CONE CLAIMS 

CLAIM NAME 

Zap #1 

Zap #2 

Zap #3 

Zap #4 

Zap #5 

Zap #6 

Zap #7 

Zap #8 

Zap #9 

Zap #10 

Zap #11 

Zap #12 

Zap #13 

Zap #14 

Zap 815 

Zap #16 

Zap #17 

Zap #18 

Zap #19 

Zap #20 

Zap #21 

Zap #22 

Zap #23 

Zap #24 

Zap #25 

Zap #26 

Zap #27 

Zap #28 

Zap X29 

Zap 830 

GRANT NOS. 

YA38340 

YA38341 

YA38342 

YA38343 

YA38344 

YA38345 

YA38346 

YA38347 

YA38348 

YA38349 

YA38350 

YA38351 

YA38352 

YA3835 3 

YA38354 

YA38355 

YA38356 

YA38357 

YA38358 

YA38359 

YA38360 

YA38361 

YA38362 

YA38363 

YA38 36 4 

YA38365 

YA38366 

YA38367 

YA38368 

YA38369 

EXPIRY DATE 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March.2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

OWNERSHIP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



CLAIM STATUS - WESTERN ZAP & CONE CLAIMS Cont..  27 

CLAIM NAME 

Zap 8 3 1  

Zap 832 

Zap 833  

Zap #34 

Zap #35 

Zap #36 

Zap #37 

Zap #38 

Zap #39 

Zap #40 

Zap # 4 1  

Zap #42 

Zap # 4 3  

Zap #44 

Zap #45 

Zap #46 

Zap #47 

Zap #48 

Zap #49 

Zap #50 

Zap # 5 1  

Zap #52 

Zap #53  

Zap #54 

Zap # 6 1  

Zap #62 

Zap # 6 3  

Zap #64 

Zap #65 

Zap #66 

Zap #67 

Zap 1 6 8  

Zap #69 

GRANT NOS. 

YA38370 

YA38371 

YA38372 

YA38373 

YA38374 

YA38375 

YA38376 

YA38377 

YA38378 

YA38379 

YA38380 

YA38381 

YA38382 

YA38383 

YA38384 

YA38385 

YA38386 

YA38387 

YA38388 

YA38389 

YA38390 

YA38391 

YA38392 

YA38393 

YA38400 

YA38401 

YA38402 

YA38403 

YA38404 

YA38405 

YA38406 

YA38407 

YA38408 

EXPIRY DATE 

March 2 ,1980  

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2 ,1980  

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

OWNERSHIP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



CLAIM STATUS - WESTERN ZAP & CONE CLAIMS Cont.. 

CLAIM NAME 
f 

Zap 1170 

Zap 1 7 1  

Zap 472 

Zap # 7 3  

Zap #74 

Zap #75  

Zap #76  

Zap # 8 3  

Zap #84  

Zap #85  

Zap #86 

Zap #87  

Zap #88  

Zap #89  

Zap #90 

Zap # 9 1  

Zap #92 

Zap # 9 3  

Zap #94 

Zap 895  

Zap #96 

Zap #97 

Zap # l o 3  

Zap # l o 4  

Zap # l o 5  

Zap 1106  

Zap # l o 7  

Zap 11108 

Zap # l o 9  

Zap #110 

Zap # l l l  

Zap t 1 1 2  

Zap f 1 1 3  

GRAN'T NOS. - 
YA38409 

YA38410 

YA38411 

YA38412 

YA38413 

YA38414 

YA38415 

YA38422 

YA38423 

YA38424 

YA38425 

YA38426 

YA38427 

YA38428 

YA38429 

YA38430 

YA38431 

YA38432 

YA38433 

YA38434 

YA38435 

YA38436 

YA38442 

YA38443 

YA38444 

YA38445 

YA38446 

YA38447 

YA38448 

YA38449 

YA38450 

YA38451 

YA38452 

EXPIRY DATE 

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980 

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



C!&?UX STATUS - WESTERN Z A P  ti CONE CLAIMS Cont.. 29 

(. 
C L A I M  NAME 

Z a p  #114 

Z a p  #I15 

Z a p  #I16 

Z a p  #I17 

Z a p  #I18 

Z a p  a119 

Z a p  #I20 

Z a p  #121 

Z a p  #123 

Z a p  #124 

Z a p  #I25 

Z a p  #I26 

Z a p  #127 

Z a p  #128 

Z a p  #129 

Z a p  #130 

Z a p  #131 

Z a p  #I32 

Z a p  #I33 

Z a p  #I34 

Z a p  #135 

Z a p  #I36 

Z a p  #137 

Z a p  8138 

Z a p  #139 

Z a p  8140 

Z a p  #I43 

Z a p  $144 

Z a p  f145 

Z a p  a146 

Zap #l47 

GRAN!I NOS. -- 
YA3I3453 

YA313454 

YA38455 

YA384 56 

YA38457 

YA38458 

YA38459 

YA38460 

YA38461 

YA38462 

YA38463 

YA38464 

YA38465 

YA38466 

YA38467 

YA38468 

YA38469 

YA38470 

YA38471 

YA38472 

YA38473 

YA38474 

YA38475 

YA38476 

YA38478 

YA38479 

YA38482 

YA38483 

YA38484 

YA38485 

YA38486 

EXPIRY DATE 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

March 2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

M a r c h  2,1980 

March 2,1980 

OWNERSHIP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned. 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



b 
CLAIM STATUS - WESTERN ZAP & CONE CLAIMS C o n t ' d . .  

f' 
CLAIM NAME 

Zap #148 

Zap #149 

Zap #150 

Zap #151 

Zap #152 

Zap #153 

Zap #154 

Zap #159 

Zap #I60 

Zap #161 

Zap #I62 

Zap #I63 

Zap #164 

zap #I65 

Zap #166 

Zap #167 

Zap #168 

Zap #I69 

Zap #I70 

Zap #171 

Zap #I72 

Zap P173 

Zap #174 

Zap #175 

Zap 8176 

Zap #177 

Zap #178 

Zap #179 

Zap #180 

Zap 8181 

Zap 8182 

Zap 8183 

GRANT NOS 

YA38487 

YA38488 

YA38489 

YA38490 

YA38491 

YA38492 

YA38493 

YA38498 

YA38499 

YA38500 

YA38501 

YA38502 

YA38503 

YA38504 

YA38505 

YA38506 

YA38507 

YA38508 

YA38509 

YA38510 

YA38511 

YA38512 

YA38513 

YA38514 

YA38515 

YA38516 

YA38517 

YA38518 

YA38519 

YA38520 

YA38521 

YA38522 

EXPIRY DATE 

!larch 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

Xarch 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2,1980 

March 2, 1980 

March 2, 1980 

March 2, 1980 

OWNERSH IP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



CLAIM NAME 

Zap 4184 

Zap 1185  

Zap #186 

Zap 1187  

Zap 4188 

Zap #189 

Zap # I 9 0  

Zap # 1 9 1  

Zap #192 

Zap # 1 9 3  

Zap #194  

Zap #195  

Zap #196 

Zap a197  

Zap lOOOF 

Zap lOOlF 

Zap 1002F 

Zap 1003F 

Zap 1004F 

Zap 1005F 

Zap 1006F 

Zap 1007F 

Zap 1008F  

Zap 1009F 

Zap lOlOF 

Zap l O l l F  

Zap 1012F  

Zap 1013F  

Zap 1014F  

Zap 1015F  

Zap 1016F  

Zap 1017F  

GRANT NOS. 

YA38523 

YA38524 

YA38525 

YA38526 

YA38527 

YA38528 

YA38529 

YA38530 

YA38531 

YA38532 

YA38533 

YA38534 

YA38535 

YA38536 

YA41055 

YA41056 

YA41057 

YA41058 

YA41059 

YA41060 

YA41061 

YA41062 

YA41063 

YA41064 

YA41065 

YA41066 

YA41067 

YA41068 

YA41069 

YA41070 

YA41071 

YA41072 

EXPIRY ,DATE 

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 , 1 9 8 0  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

March 2 ,1980  

S e p t .  24 ,1980  

Sep t . 24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

Sept. 24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e ~ t . 2 4 ~ 1 9 8 0  

Sept .24.1980 

S e p t .  24 ,1980  

S e p t .  24,1980 

Sep t . 24 ,1980  

Sept. 24 ,1980  

OWNERSHIP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



CLAIM NAME 

Zap 1018F 

Zap 1019F 

Zap 1020F 

Zap 1021F 

Zap 1022F 

Zap 1023F 

Zap 1024F 

Zap 1025F 

Zap 1026F 

Zap 1027F 

Zap 1028F 

Zap 1029F 

Zap 1030F 

Zap 1031F 

Zap 1032F  

Zap 1033F 

Zap 1034F 

Zap 1035F 

Zap 1036F 

Zap 1037F 

Zap 1038F 

Zap 1039F 

Zap 1040F 

Zap 1041F 

Zap 1042F 

Zap 1045  

Zap 1046  

Zap 1049  

Zap 1050  

Zap 1 0 5 1  

Zap 1084F 

Zap 1085F  

Zap 1086F 

GRANT NOS 

YA41073 

YA41074 

YA41075 

YA41076 

YA41077 

YA41078 

YA41079 

YA41080 

YA41081 

YA41082 

YA41083 

YA41084 

YA41085 

YA41086 

YA41087 

YA41088 

YA41089 

YA41090 

YA41091 

YA41092 

YA41093 

YA41094 

YA41095 

YA41096 

YA41097 

YA41100 

YA41101 

YA41104 

YA41105 

YA41106 

YA41140 

YA41141 

YA41142 

EXPIRY DATE 

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t ,  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t ,  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

Sept. 24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

Sep t . 24 ,1980  

S e p t ,  24 ,1980  

Sept. 24 ,1980  

Sept, 24 ,1980  

S e p t , 2 4 , 1 9 8 0  

OWNERSHIP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 



CLAIM STATUS - WESTERN ZAP C CONE CLAIMS Con t ' d. . 
3 3  

CLAIM STATUS - 
Cone 1 

Cone 2  

Cone 3 

Cone 4  

Cone 5  

Cone 6  

Cone 7  

Cone 8  

Cone 9  

Cone 1 0  

Conk 11 

Cone 1 2  

Cone 1 3  

Cone 1 4  

Cone 15 

Cone 1 6  

Cone 1 7  

Cone 1 8  

Cone 1 9  

Cone 20 

Cone 2 1  

GRANT NOS 

YA40094 

YA40095 

YA40096 

YA40097 

YA40098 

YA40099 

YA40100 

YA40101 

YA40102 

YA40103 

YA41044 

Ya41045 

YA41046 

YA41047 

YA41048 

YA41049 

YA41050 

YA41051 

YA41052 

YA41053 

YA41054 

EXPIRY DATE 

June 1 5 , 1 9 8 0  

J u n e  1 5 , 1 9 8 0  

June 1 5 , 1 9 8 0  

June 1 5 , 1 9 8 0  

J u n e  15 ,1980  

J u n e  1 5 , 1 9 8 0  

J u n e  15 ,1980  

J u n e  1 5 , 1 9 8 0  

J u n e  1 5 , 1 9 8 0  

J u n e  1 5 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t . 2 4 , 1 9 8 0  

S e p t .  24 ,1980  

S e p t .  24 ,1980  

OWNERSHIP 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 

Owned 





CLAIM STATUS - NORTH ZAP 

CLAIM NAME - GRANT # I s  - EXPIRY DATE OWNERSHIP 

March 2, 1980 
I 1  

11 

11 

11 

11 

I1  

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

II 

11 

11 

11 

I t  

11 

11 

11 

I t  

11 

II 

I1  

II 

11 

11 

11 

II 

I1  

11 

11 

I1  

II 

11 

11 

11 

11 

11 

Owned 
i1 

11 

11 

II 

11 

11 

11 

11 

II 

II 

11 

11 

11 

11 

11 

11 

II 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

I t  

t l  

11 

I t  

11 

11 

11 

11 

11 

11 

11 

11 



CLAIM STATUS - NORTH ZAP 
.. CLAIM NAME 

ZAP 262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
29 8 
299 
300 
301 
302 
303 
304 
305 
306 
307 

GRANT # I s  

YA38601 
YA38602 
YA38603 
YA38604 
YA38605 
YA38606 
YA38607 
YA38608 
YA38609 
YA38610 
YA38611 
YA38612 
YA38613 
YA38614 
YA38615 
YA38616 
YA38617 
YA38618 
YA38619 
YA38620 
YA38621 
YA38622 
YA38623 
YA38624 
YA38625 
YA38626 
YA38627 
YA38628 
YA38629 
YA38630 
YA38631 
YA38632 
YA38633 
YA38634 
YA38635 
YA38636 
YA38637 
YA38638 
YA38639 
YA38640 
YA38641 
YA38642 
YA38643 
YA38644 
YA38645 
YA38646 

EXPIRY DATE 

March 2, 1980 
II 

I1 

II 

II 

I1 

II 

11 

II 

I1 

11 

I t  

II 

11 

I1 

I t  

I1 

I1 

II 

I t  

II 

II 

I1 

I1 

11 

11 

I1 

I1 

II 

I t  

I t  

I1 

I 8  

I t  

I t  

II 

I t  

I1 

(1 

I1  

I 8  

m 

11 

II 

I1 . 

II 

OWNERSHIP 

Owned 
*I 

II 

11 

i1 

11 

11 

11 

11 

II 

II 

I* 

11 

11 

I t  

11 

II 

11 

11 

II 

II 

11 

II 

11 

11 

I t  

11 

11 

11 

II 

11 

11 

II 

II 

18 

11 

II 

11 

*I 

11 

11 

II 

11 

II 

II 

II 







(' CLAIM NAME - 
ZAP 452 

403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
4 30 
431 
432 
433 
434 
435 
436 
437 
438 
4 39 
440 
441 
442 
443 
444 
445 
446 
447 
448 

~ I M  STATUS - NORTH 'ZAP 

GRANT #'s - 
YA.38741 
YA.38742 
YA.38743 
YA.38744 
YA38745 
YA38746 
YA38747 
YA38748 
YA38749 
YA38750 
YA38751 
YA38752 
YA38753 
YA38754 
YA38755 
YA38756 
YA38757 
YA38758 
YA38759 
YA38760 
YA38761 
YA38762 
YA38763 
YA38764 
YA38765 
YA38766 
YA38767 
YA38768 
YA38769 
YA38770 
YA38771 
YA38772 
YA38773 
YA38774 
YA38775 
YA38776 
YA38777 
YA38778 
YA38779 
YA38780 
YA38781 
YA38782 
YA38783 
YA38784 
YA38785 
YA38786 
YA38787 

EXPIRY DATE 

March 2, 1980 
II 

n 

II 

I t  

II 

II 

I1 

I1 

11 

I1 

I1 

I1 

11 

I1 

I t  

I1 

I1 

I1 

11 

II 

I1 

t I  

II 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

11 

II 

11 

I1 

I1 

II 

11 

11 

11 

11 

I1 

II 

I t  

II 

I1 

n 

3 9  

OWNERSHIP 

Owned 
11 

I1 

I1 

II 

II 

II 

II 

I t  

I1 

I1 

II 

11 

I1 

11 

II 

11 

I1 

I1 

I t  

I1 

I1 

I t  

I1 

I1 

II 

I t  

11 

II 

11 

11 

I t  

11 

I t  

11 

I t  

I1 

I1 

11 

I t  

11 

I t  

II 

n 

I t  

H 

*I 



(' 
a a I M  NAME 

ZAP 449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
-492 
493 
494 
495 

!CLAIM STATUS - NORTH ZAP 
GRANT #'' s 

YA38788 
YA38789 
YA38790 
YA38791 
YA38792 
YA38793 
YA38794 
YA38795 
YA38796 
YA38797 
YA38798 
YA38799 
YA38800 
YA38801 
YA38802 
YA38803 
YA38804 
YA38805 
YA38806 
YA38807 
YA38808 
YA38809 
~ ~ 3 8 8 1 0  
YA38811 
YA38812 
YA38813 
YA38814 
YA38815 
YA38816 
YA38817 
YA38818 
YA38819 
YA38820 
YA38821 
YA38822 
YA38823 
YA38824 
YA38825 
YA38826 
YA38827 
YA38828 
YA38829 
YA38830 
YA38831 
YA38832 
YA38833 
YA38834 

EXPIRY DATE 

March 2, 1980 
*I 

*I 

I1 

I t  

I1 

I1 

I1 

II 

I1 

I1 

I 9  

I1 

I t  

II 

II 

I1 

II 

I1 

I1 

II 

I1 

I* 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

11 

I1 

II 

11 

I t  

w 

11 

I1 

I1 

I1 

I t  

II 

II 

II 

II 

I1 

I t  

4 0  

OWNERSHIP 

Owned 
II 

I t  

i1 

I t  

i1 

11 

11 

11 

11 

11 

11 

II 

t I  

II 

I t  

11 

II 

11 

11 

11 

11 

I t  

11 

II 

11 

11 

II 

11 

11 

11 

11 

II 

11 

11 

11 

I t  

11 

11 

11 

11 

11 

II 

11 

11 

11 

I1 



CLAIM NAME 

ZAP 496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
5 15 
516 
5 17 
518 
5 19 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 

CLAIM STATUS - NORTH ZAP 
GRANT # '  S EXPIRY DATE 

March 2, 1980 
11 



i 
CLAIM NAME 

ZAP 543  
544 
545  
546  
547 
548 
549 
550 
5 5 1  
552 
553  
554 
555 
556 
557 
558 
559 
560 
5 6 1  
562 
56 3 
564 
565 
566 
567  
568 
569 
570 
5 7 1  
572 
573 
574 
575 
576 
577 
578 
579 
580 
5 8 1  
582 
583  
584 
585 
586 
587 
588  
589 

CLAIM STATUS - NORTH ZAP 

GRANT # '  s 

YA38882 
YA38883 
YA38884 
YA38885 
YA38886 
YA38887 
YA38888 
YA38889 
YA38890 
YA38891 
YA38892 
YA38893 
YA38894 
YA38895 
YA38896 
YA38897 
YA38898 
YA38899 
YA38900 
YA38901 
YA38902 
YA38903 
YA38904 
YA38905 
YA38906 
YA38907 
YA38908 
YA38909 
YA38910 
YA38911 
YA389 1 2  
YA38913 
YA38914 
YA389 15  
YA38916 
YA38917 
YA38918 
YA38919 
YA38920 
YA38921 
YA38922 
YA38923 
YA38924 
YA38925 
YA38926 
YA38927 
YA38928 

EXPl RY DATE -. 
Marcih 2 , 1980  

11 

I 1  

n 

n 

11 

11 

11 

11 

11 

I t  

11 

11 

I1  

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

I t  

11 

n 

11 

n 

I 1  

n 

11 

11 

11 

n 

n 

n 

I 4  

4 2  

OWNERSHIP 

Owned 
11 

i1 

11 

11 

11 

11 

11 

I t  

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

n 

11 

n 

n 

11 

n 

11 

11 

n 



CLAIM NAME 

ZAP 590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
6 10 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
1058F 
1059F 
1060F 
1061F 
1062F 

CLAIM STATUS - NORTH ZAP 
GRANT # '  s 

YA38929 
YA38930 
YA38931 
YA38932 
YA38933 
YA38934 
YA38935 
YA38936 
YA38937 
YA38938 
YA38939 
YA38940 
YA38941 
YA38942 
YA38943 
YA38944 
YA38945 
YA38946 
YA38947 
YA38948 
YA38949 
YA38950 
YA38951 
YA38952 
YA38953 
YA38954 
YA38955 
YA38956 
YA38957 
YA38958 
YA38959 
YA38960 
YA38961 
YA38962 
YA38963 
YA38964 
YA38965 
YA38966 
YA41113 
YA41114 
YA41115 
YA41116 
YA41117 

EXPIRY DATE 

March 2, 1980 
I 1  

4 3 

OWNERSHIP 

Owned 
11 

I1  

II 

II 

I1  

I1  

I 1  

I1  

I1  

11 

I1  

10 

I 1  

II 

II 

11 

II 

11 

11 

11 

11 

II 

11 

11 

11 

11 

11 

11 

II 

II 

11 

11 

11 

11 

11 

11 

11 

11 

11 

(1 

11 

II 



CLAIM NAME 

ZAP 1 0 5 2  
1 0 5  3  
1 0  5  4  
1 0 5 5  
1 0  5 6  
1 0 5 7  
1 0 6  3F 
1 0 6 4 F  
1 0 6 5 F  
1 0 6 6 F  
1 0 6 7 F  
1 0 6  8 F  
1 0 6 9 F  
1 0  7OF 
1 0  7 l F  
1 0  7 2 F  
1 0 7 3 F  
1 0 7 4  
1 0  75  
1 0  76 
1 0 7 7  
1 0 7 8  
1 0  79 
1 0  80  
1 0  8 1  
1 0  8 2  
1 0  8 3  

CLAIM STATUS - NORTH AND WESTERN ZAP 

GRANT # ' s EX:? - IRY DATE OWNERSHIP 

YA4 1 1 0  7  S e p t . 2 4 , 1 9 8 0  Owned 
YA41108 I1 11 

YA41109 II II 

YA41110 I 1  !I 

YA41111 II I1 

YA41112 11 I1 

YA41118 I 1  II 

YA41119 II 11 

YA41120 11 I1 

YA4 1 1 2  1 I1 11 

YA41122 I 1  
II 

YA41123 II II 

YA41124 11 II 

YA41125 I t  II 

YA41126 11 11 

YA41127 II I1 

YA41128 11 I1 

YA41129 11 II 

YA41130 II I t  

YA41131 II II 

YA41132 I1 II 

YA41133 11 II 

YA41134 11 11 

YA41135 11 
11 

YA41136 II II 

YA41137 I 1  II 

YA41138 II I1 



4 4  

2.3.0 CLAIM STATUS - BE CLAIMS . 

( -  CLAIF NANE GRANT # EXPIRY DATE 

March 2 ,  1980 
I 1  

I 1  

I t  

*I 

11 

I1  

I t  

I t  

I 1  

II 

I 8  

I 1  

I 1  

I t  

I! 

I1 

I t  

I 1  

I t  

11 

I t  

I 1  

I t  

I t  

Il 

I! 

I t  

I t  

11 

11 

11 

I t  

I I 

I1 

Il 

I t  

II 

I t  

I t  

Il 

I t  

II 

II 

11 

II 

I1  

I 1  

I 1  

11 

OWNERSHIP 

Owned 
11 

11 

II 

II 

II 

I t  

11 

11 

11 

11 

11 

I t  

11 

I t  

11 

t I  

I t  

11 

I t  

11 

II 

11 

11 

11 

I t  

I t  

11 

I t  

11 

II 

I I 

11 

I t  

II 

11 

I t  

I t  

11 

11 

11 

II 

I t  

I t  

11 

11 

11 

11 

I t  

i1 



CLAIM STATUS - BE Cont. . , , 
. . 

CLAIM NAPE EXPIRY DATE - 
March 2, 1980 

I1 

11 

I1 

I1 

11 

11 

I1 

11 

I1 

I1 

11 

11 

11 

11 

I t  

II 

II 

11 

I t  

I1 

I1 

I t  

11 

11 

11 

I1 

I1 

11 

I t  

II 

I I 

11 

I1 

I1 

11 

I t  

I1 

11 

I1 

11 

11 

11 

11 

I1 

11 

11 

I1 

I 1  

I1 

Owned 
11 

11 

11 

I t  

II 

It  

11 

11 

11 

11 

I t  

II 

I t  

II 

11 

II 

11 

II 

11 

11 

11 

11 

11 

#I 

11 

I t  

II 

II 

11 

11 

11 

11 

II 

II 

11 

11 

11 

II 

II 

11 

I t  ' 

11 

11 

I t  

II 

11 

11 

I t  

I t  



CLAIM STATUS - BE Con t. . . 
CLAIM NAME GRANT # EXPIRY DATE - 

March 2, 1980 
11 

11 

11 

I 1  

I 1  

11 

11 

I 1  

11 

11 

I1 

I1 

I t  

11 

11 

11 

11 

11 

11 

Il 

11 

I1 

11 

11 

II 

11 

11 

II 

11 

11 

II 

I t  

11 

II 

I1 

I t  

II 

II 

11 

11 

11 

11 

11 

11 

11 

11 

I 1  

n 

11 

OWNERSHIP 

Owned 
i1 

11 

11 

I t  

11 

II 

11 

11 

11 

11 

11 

II 

11 

11 

II 

I t  

11 

I t  

II 

11 

11 

I t  

11 

11 

11 

II 

I t  

I t  

11 

Il 

11 

11 

11 

11 

11 

11 

11 

#I 

II 

P I  

11 

II 

I1  

II 

I1  

I 1  

11 

18 

11 



CISW STATUS - BE Cont . . . 47 

CLAIM NAME GRANT # 

YA39117 
YA39 118 
YA39119 
YA39120 
YA39121 
YA39122 
YA39123 
YA39124 
YA39125 
YA39126 
YA39127 
YA39128 
YA39129 
YA39130 
YA39131 
YA39132 
YA39133 
YA39134 
YA39135 
YA39136 
YA39137 
YA39138 
YA39139 
Yk39140 
2'A39141 
!'A39142 
A39143 
L39144 

. -.-39145 
' 239146 
.'?-39147 
-?.t.39148 
-A39149 
:A39150 
k'A39151 
:='A39152 
YA39153 
YA39154 
YA39155 
YA39156 
YA39157 
YA39l5 8 
YA39159 
YA39160 
YA39161 
YA39162 
YA39163 
YA39164 
YA39165 
YA39166 

EXPIRY DATE OWNERSHIP 



CLAW STATUS - BE Cont. . . 
CLAIM NAME GRANT # EXPIRY DATE OWNERSHIP 

Owned 
11 

11 

11 

11 

11 

I t  

I t  

11 

11 

11 

11 

11 

11 

11 

11 

I! 

11 

11 

11 

11 

11 

11 

I t  

11 

11 

I t  

11 

I t  

11 

11 

11 

I t  

I t  

I t  

I t  

11 

11 

11 

11 

11 

11 

I t  

11 

I 1  

11 

I 1  

11 

I 1  

11 



CIGA-IM STATUS - BE Cont. . . 
CLAIM NAME GRANT # 

r BE 251 YA39217 
BE 252 YA39218 
BE 253 YA39219 
BE 254 YA39220 
BE 255 YA39221 
BE 256 YA39222 
BE 257 YA39223 
BE 258 YA39224 
BE 259 YA39225 
BE 260 YA39226 
BE 261 YA39227 
BE 262 YA39228 
BE 263 YA39229 
BE 264 YA39230 
BE 265 YA39231 
BE 266 YA39232 
BE 267 YA39233 
BE 268 YA39234 
BE 269 YA39235 
BE 270 YA39236 
BE 271 YA39237 
BE 272 YA39238 
BE 273 YA39239 
BE 274 YA3924C 
BE 275 YA39241 
BE 276 YA39242 
BE 277 YA39243 
BE 278 YA39244 
BE 279 YA39245 
BE 281 YA39 246 
BE 282 Yk39id7 
BE 283 YA392~8 
BE 284 YA39219 
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WESTERN ZAP AND CONE CLAIM GROUPS 

3.1.0 INTRODUCTION 

3.1.1 Terms o f  Reference 

B e m a  I n d u s t r i e s  Ltd.  has  been c o n t r a c t e d  by 
Canada Tungsten Mining Corporat ion Limited t o  
c a r r y  o u t  a d e t a i l e d  g e o l o g i c a l  assessment o f  t h e  
Western ZAP and CONE c la ims .  The Western ZAP and 
CONE c l a i m s  w e r e  s t a k e d  by Bema I n d u s t r i e s  Ltd.  i n  
February 1979. This  Assessment c o n s i s t s  o f  d a t a  
compiled from an indepth  s tudy  of  r e l a t e d  p rospec t ing ,  
r e g i o n a l  and d e t a i l e d  mapping, a geophysical  survey  
and p rospec t ing  on a d j a c e n t  and r e l a t e d  c l a im  groups.  
I n  a d d i t i o n ,  B e m a  I n d u s t r i e s  Ltd.  has  ensured t e n u r e  o f  
minera l  r i g h t s  w i t h i n  t h e s e  c l a im  groups. 

3.1.2 Scope o f  Report  

Due t o  t h e  s c a r c i t y  o f  ou t c rops  on t h e  Western 
ZAP and CONE c l a im  groups,  much o f  t h e  scope o f  t h i s  
r e p o r t  w i l l  be  t o  r e l a t e  t o  t h e s e  minera l  c l a ims  t o  
t h e  sou th .  I n  t h i s  manner, g e o l o g i c a l  e x p l o r a t i o n  t o  
d a t e  h a s  concen t r a t ed  on t r a c i n g  t h e  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  
Formation. 

3.1.3 Locat ion and Access 

The Western ZAP and CONE c l a ims  a r e  l o c a t e d  i n  
t h e  c e n t r a l  Yukon T e r r i t o r y  approximately s i x  (6)  
k i l ome te r s  nor thwest  o f  E l s a  and two (2)  k i l o m e t e r s  
e a s t  o f  Mount Haldane. The c la ims  a r e  l o c a t e d  on t h e  
Y%on T e r r i t o r y  map sheeto105-M-13 c e n t e r i n g  on l a t i t u d e  
63 70 ' and long i tude  135 65 ' . The McQuesten River  
bo rde r s  t h e s e  c l a ims  t o  t h e  n o r t h  whi le  United Keno 
H i l l ' s  t owns i t e  r e s e r v o i r  r e p r e s e n t s  t h e  e a s t e r n  
boundary. 

Access t o  t h e  claims i s  s u p p l i e d  by t h e  Dublin 
Gulch road which i n t e r s e c t s  Highway 2 approximately 
s i x  (6)  k i l ome te r s  w e s t  o f  E l sa .  The road i s  of  
r e l a t i v e l y  good q u a l i t y  g r a v e l  and c u t s  through t h e  
c e n t e r  o f  t h e  c la ims  provid ing  a c c e s s  t o  a l l  areas. 
(Refer  t o  MAP 1-1) (Refe r  t o  MAP 3-2) 



3.1.4. His tory  

Detailed information on the  mining and explor-  
a t i o n  h i s t o r y  o f  t h e  area w e s t  of Galena Creek is  n o t  
a v a i l a b l e .  The sketchy h i s t o r y  o u t l i n e d  below is  
borrowed mainly from a 1959 Assessment Report by A. 
Aho for  P e t c a l  Explorat ion Company Limited and from 
a paper publ ished by R.E. Van Tasse l1  on t h e  over- 
burden d r i l l i n g  program i n i t i a t e d  by United Keno 
H i l l  Mines Limited i n  t h e  mid-60's. 

The f i r s t  s i l v e r - l e a d  discovery i n  t h e  Keno H i l l -  
Galena H i l l  d i s t r i c t  was made i n  Galena Creek  i n  
1901.  Mining of  t h i s  S i l v e r  King ve in  began i n  1913.  

I n  t h e  e a r l y  1950's t h e  KPO and Leo claim groups 
were s taked.  These claims c e n t e r  on Thompson and 
Galena C r e e k s ,  r e spec t ive ly .  I n  1955 t h e  G e r l i t z k i  
ve in  was discovered on the Leo claim group. 

A follow-up r e s i s t i v i t y  and gravimeter survey 
a long t h e  G e r l i t z k i  t r end  r e s u l t e d  i n  t h e  discovery 
of an anomalous zone. Only one of four  ho les  d r i l l e d  
penet ra ted  t h e  target. I t  i n t e r s e c t e d  considerable  
p y r i t e  b u t  co re  recovery w a s  extremely poor. 

I n  1959, United Keno H i l l  Mines Limited opt ioned 
t h e  Leo claims. They undertook a program of  explor ing  
t h e  G e r l i t z k i  ve in  by s t r i p p i n g  it f o r  two hundred 
(200) meters w e s t  of  the  discovery outcrop. This was 
followed by n ine  o r  t e n  d r i l l  ho les  which f a i l e d  t o  
d iscover  an orebody. S i lver - lead  r a t i o s  i n  grab and 
ch ip  samples ac ross  the  ve in  were approximately 9 02.. 
Ag. per  1% Pb. 

I n  1959, A. Aho optioned the  Iko  and KPO p r o p e r t i e s  
f o r  Keno Extension Mines Limited. I n  a d d i t i o n ,  more 
claims w e r e  added t o  the  KPO group. Keno Extension 
Mines Limited c a r r i e d  o u t  a r e s i s t i v i t y  survey which 
loca ted  several nor theas  t - t rending  anomalies thought 
t o  be r e l a t e d  t o  ve in  f a u l t s .  One hundred (100)  s o i l  
geochemical samples w e r e  . co l lec ted  along l i n e s  w e s t  
of t h e  r e s i s t i v i t y  anomalies and a s  a r e s u l t ,  a more 
ex tens ive  survey w a s  recommended. 

I n  1962, S i l v e r  T i t an  Mines Limited conducted 
a Turam e lec t romagnet ic  survey of more than t h i r t y  
(30) l i n e  k i lomete r s  on t h e i r  AA c l a i m  group which 
inc ludes  and lies south of Proctor  Lake. From t h i s  
survey they i n t e r p r e t e d  many north- t rending f a u l t s  
and eastwest- t rending EM anomalies b u t  it is n o t  
known i f  S i l v e r  T i t a n  d r i l l e d  these  anomalies. 



I n  1963, United Keno H i l l  Mines Limited began 
an e x t e n s i v e  program o f  overburden d r i l l i n g  i n  t h e  
Galena H i l l  a r e a .  P a  examination o f  1969 a i r p h o t o s  
and s u r f a c e  d r i l l  & i p s  i n  1979 i n d i c a t e s  t h a t  they  
e x t e n s i v e l y  d r i l l e d  t h e  a r e a  below Highway 2 between 
Galena and Thompson Creeks,  i nc lud ing  nor thwest-  
t r e n d i n g  " fences"  o f  d r i l l  h o l e s  l o c a t e d  n o r t h  o f  t h e  
o l d  E l s a  a i r p o r t .  

I n  1970, S e i g e l  Assoc i a t e s  Limited f lew an aero-  
magnetic survey f o r  Lacanex Mining Company Limited 
over  t h e  McQuesten River  Val ley.  I n  t h e  a r e a  o f  t h e  
ZAP minera l  c la ims  two long eas twes t - t rending  nega t ive  
anomalies w e r e  o u t l i n e d .  

One anomaly l i e s  a long  t h e  South McQuesten River  
and t h e  second anomaly fol lows t h e  eas twes t - t rending  
p o r t i o n  of  F l a t  Creek. The l a t t e r  anomaly ends  e a s t  
o f  P roc to r  Lake. Both anomalies w e r e  i n t e r p r e t e d  a s  
be ing  caused by e l o n g a t e  g reens tone  bodies  ( s i l l s ) .  

S e i g e l  Assoc i a t e s  Limited a l s o  i n t e r p r e t e d  two 
major f a u l t s  i n  t h e  Galena Creek a r e a .  One f a u l t  
t r e n d s  n o r t h e a s t  a c r o s s  t h e  middle of  Galena Creek 
and t h e  o t h e r  f a u l t  is nor th- t rending  and l i e s  
approximately  two ( 2 )  k i l o m e t e r s  w e s t  o f  t h e  f i r s t .  

Claim S t a t u s  

The Western ZAP and CONE c la ims  a r e  owned by 
Canada Tungsten Mining Corpora t ion  Limited and 
c o n s i s t  of  1 8 7  ZAP c l a i m s ,  46 ZAP F r a c t i o n a l  c la ims  
and 21 CONE c la ims.  A l i s t  of  t h e s e  c la ims  i n c l u d i n g  
t h e  g r a n t  number and d a t e  o f  e x p i r y  may be  found 
i n  s e c t i o n  2 . 1 . 0 .  - The Western ZAP a r e a  i s  
cons idered  t o  be t h e  a r e a  w e s t  o f  t h e  E l s a  wa te r  
r e s e r v o i r .  

F i e l d  Work 

The w r i t e r  and M. P h i l p o t  s p e n t  t h i r t e e n  days 
mapping t h e  a r e a  between Galena Creek i n  t h e  e a s t  
and P roc to r  Lake i n  t h e  w e s t .  I n  a d d i t i o n ,  M. P h i l p o t  
mapped t h e  t r e n c h e s  i n  t h e  extreme w e s t  o f  t h e  map 
a r e a ,  and t h e  w r i t e r ,  a s s i s t e d  by C. Or s s i ch ,  mapped 
t h e  G e r l i t z k i  v e i n  t r e n c h  and overburden d r i l l  c u t t i n g s  
n o r t h  o f  t h e  G e r l i t z k i  ve in .  



The purpose o f  t h i s  mapping was t o  e s t a b l i s h  

i a geo log ica l  base map f o r  i n t e r p r e t i n g  an e l e c t r o -  
magnetic survey and a mercury s o i l  geochemical pro- 
gram. Many t r a v e r s e s  w e r e  designed t o  c ross  t h e  
Upper Schis  t -Cent ra l  Q u a r t z i t e  con tac t .  The o u t l i n e  
of  t h i s  c o n t a c t  l e d  t o  an important  e s t ima te  of  the  
a r e a l  e x t e n t  o f  t h e  Cent ra l  Q u a r t z i t e  t h a t  under l i e s  
t h e  Western Zap and Cone Claims. The Cen t ra l  
Q u a r t z i t e  is t h e  favourable h o s t  f o r  Ag-Pb-Zn ve ins  
on Galena and Keno H i l l s  t o  t h e  e a s t .  

I t  was a l s o  hoped t h a t  d e t a i l e d  mapping would 
i n d i c a t e  t h e  presence of  any major c r o s s f a u l t s  o f f -  
s e t t i n q  the con tac t .  Mapping by R.W. Boyle t o  the  
e a s t  a t  t h e  Husky and Elsa  Mines had previous ly  
shown t h a t  northwes t - t rending  c ross  f a u l t s  a r e  of ten 
a s s o c i a t e d  wi th  ENE and NE-trending economic ve in  
f a u l t s .  

Previous mapping by Bostock (1947) and Green 
(1971) had placed t h e  Upper Schis t -Cent ra l  
Q u a r t z i t e  c o n t a c t  i n  Galena Creek south of  i t s  
l o c a t i o n  a s  mapped by McTaggart (1960) and Boyle 
(1965) . F i e l d  work dur ing  1979 was aimed, i n  p a r t ,  
a t  s o l v i n g  t h i s  discrepancy a s  the  p o s i t i o n  of the  
con tac t  would e f f e c t  the  es t imated  amount of  t h e  
Cen t ra l  Q u a r t z i t e  Formation underlying t h e  ZAP Claims. 

PREVIOUS GEOLOGICAL WORK 

The a r e a  between Galena Creek i n  t h e  e a s t  and 
Proctor  Lake i n  t h e  w e s t  has  been mapped by s e v e r a l  
genera t ions  of Geological Survey of Canada geo log i s t s .  
Geological maps and r e p o r t s  of the  Mayo d i s t r i c t  have 
been produced by Keele (1906) , Cairnes (1916) , Cock- 
f i e l d  (1920, l 9 2 3 ) ,  Stockwell (19251, Bostock (1947, 
l 9 5 7 ) ,  McTaggart (1950, l96O), Kindle (1955, 1 9 6 2 1 ,  
Boyle (1956, 1957, 1965) , and Green (1971) . 

A l l  g e o l o g i s t s  i n  t h e  p a s t  35 yea r s ,  except  
Green, have mapped an unbroken succession of meta- 
morphic rocks which s t r i k e  approximately eastwes t and 
d i p  20° - 30° t o  the south.  This  sequence of rock 
forms the  south  limb of  the  McQuesten River  Ant i c l ine .  
I t  c o n s i s t s  of  t h r e e  major formations which a r e  from 
o l d e s t  t o  youngest the Lower S c h i s t  Formation, t h e  
Cen t ra l  Q u a r t z i t e  Formation, and t h e  Upper S c h i s t  
Formation (See PAP 3-3). Later  i n t r u s i o n s  include 
si l ls of greenstone and dykes and s i l l s  of  r h y o l i t e .  



I n  d i sagreement  wi th  t h e  above sequence,  Green 
(1971) proposed a major r e g i o n a l  t h r u s t  f a u l t  t o  
s e p a r a t e  younger Mesozoic Lower 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 from o v e r l y i n g  Pre- 
carnbrian Upper S c h i s t  Formation. Prev ious  workers 
had p o s t u l a t e d  t h a t  this e n t i r e  s t r a t i g r a p h i c  package 
o f  Yukon Group rocks  is Precambrian t o  Pa l eozo ic  i n  
age . 

A l l  o f  t h e  above g e o l o g i s t s  are i n  g e n e r a l  
agreement as t o  t h e i r  d e s c r i p t i o n s  o f  t h e  Yukon 
Group r o c k s  and younger g reens  t one  (Mesozoic) and 
r h y o l i t e s  ( T e r t i a r y )  . The fo l lowing  d e s c r i p t i o n s  
are summarized mainly from Green (1971) : 

Lower S c h i s t  Formation 

The Lower S c h i s t  Formation c o n s i s t s  o f  g r a p h i t i c  
and ser ici t ic  s c h i s t s  and p h y l l i t e s  l o c a l l y  i n t e r -  
bedded wi th  thin-bedded q u a r t z i t e s .  P h y l l i t e s  con- 
s i s t  mainly o f  a f i ne -g ra ined  mixture  o f  q u a r t z  and 
sericite. Darker co loured  p h y l l i  tes c o n t a i n  more 
g r a p h i t e  than  t h e  l i g h t e r  co loured  p h y l l i t e s .  Acces- 
s o r y  metamorphic mine ra l s  i n c l u d e  b i o t i t e ,  s t a u r o l i t e  , 
c h l o r i t o i d ,  g a r n e t ,  tourmal ine ,  a n d a l u s i t e ,  and 
k y a n i t e ;  i l m e n i t e  i s  a l s o  common. 

S c h i s t s  w e r e  found t o  c o n s i s t  mainly o f  g r a p h i t e ,  
q u a r t z ,  sericite, ca rbona te  mine ra l s ,  f e l d s p a r  and 
c h l o r i t e  . P y r i t e  me  t a c r y s  ts are a l s o  common. 

I n  t h i n - s e c t i o n ,  t h e  q u a r t z i t e s  are mainly 
q u a r t z  and muscovite o r  sericite wi th  lesser amounts 
o f  g r a p h i t e .  

The above rocks  show bedding f o l i a t i o n  and/ 
o r  secondary f o l i a t i o n  which has  des t royed  t h e  
o r i g i n a l  bedding. Wrinkle l i n e a t i o n s  a long  bedding 
p l a n e s  and s l a t y  c leavage  a t  an  ang le  t o  t h e  bedding 
are a l s o  common i n  p h y l l i t e s  and s c h i s t s .  Fo ld ing  
and " G l e i t b r e t t "  are a l s o  common i n  ou tc rop .  

C e n t r a l  (Keno H i l l )  Q u a r t z i t e  Formation 

The C e n t r a l  Q u a r t z i t e  Formation c o n s i s t s  main- 
l y  o f  massive l i g h t  t o  medium grey  q u a r t z i t e ,  which 
is o f t e n  in t e rbedded  w i t h  one t o  t h r e e  meter t h i c k  
beds  o f  g r a p h i t i c  p h y l l i t e .  Some o f  t h e  very  f i n e -  
g ra ined  q u a r t z i t e s  resemble r e c r y s t a l l i z e d  c h e r t s .  

I n  t h i n  s e c t i o n ,  t h e  q u a r t z i t e s  c o n s i s t  mainly 
o f  e l o n g a t e d  0.05mm t o  0.25mm q u a r t z  g r a i n s  having 
a s c h i s t o s e  mosaic texture. Intergrown wi th  t h e  
q u a r t z  is  sericite, up t o  30% carbona te ,  and carbo- 
naceous material. The abundance o f  t h e  l a t t e r  



material determines  t h e  co1ou:c o f  t h e  q u a r t z i t e ;  
b l a c k  q u a r t z i t e s  c o n t a i n  abundant carbonaceous 
material. Accessory mine ra l s  are p y r i t e ,  leuco- 
xene , tourmal ine ,  z i r con  and a p a t i t e  . 

Loca l ly ,  q u a r t z i t e s  show 2mm t o  l o r n  bands,  
v a r y i n g  from l i g h t  t o  dark grey.  Elsewhere,  a 
c rude  f o l i a t i o n  is  developed by t h i n  micaceous 
p a r t i n g s  i n  beds. V e i n l e t s  o f  whi te  q u a r t z  com- 
monly c r o s s c u t  bedding, and l e n s e s  of  whi te  q u a r t z  
up t o  one meter long  sometimes occur .  

Upper S c h i s t  Formation 

The Upper S c h i s t  Formation i s  composed of 
q u a r t z - s e r i c i t e  and g r a p h i t i c  s c h i s t s  and t h i n  t o  
thick-bedded q u a r t z i t e s .  Loca l ly  q u a r t z - s e r i c i  te 
and g r a p h i t i c  p h y l l i t e  i s  abundant.  There are a l s o  
o c c a s i o n a l  l imes tone  beds and l e n s e s .  

I n  t he  f i e l d  and i n  t h i n  sec t ion ,  Upper S c h i s t  
Formation rocks  are i d e n t i c a l  t o  Lower S c h i s t  
Formation rocks .  P h y l l i t e s  and s c h i s t s  a r e  com- 
posed mainly of v a r i o u s  r a t i o s  of  q u a r t z ,  s e r i c i t e  
and g r a p h i t e ,  and q u a r t z i t e s  are o f t e n  impure. 

S t r u c t u r a l l y ,  t h e  rocks  show ev idence  of  
hav ing  undergone some degree  of  deformat ion.  T h i s  
v a r i e s  from p l a t y  f o l i a t i o n  p a r a l l e l  w i th  bedding 
t o  s t r o n g  crumpling o f  i n d i v i d u a l  beds. G l e i t b r e t t "  
f o l d s  are l o c a l l y  p r e s e n t .  

3 . 2 . 4  Greens tone  

S i l l s  and lens-shaped bod ie s  of  a l t e r e d  dio-  
r i t e ,  gabbro and p e r i d o t i t e  a r e  found mainly i n  t h e  
Lower S c h i s t  Formation and t o  a lesser e x t e n t  
i n  t h e  C e n t r a l  Q u a r t z i t e  Formation. Topographica l ly ,  
g r eens tones  form r e s i s t a n t  e longa ted  h i l l s  and 
knobs such as the h i l l  below t h e  Mayo-Elsa Road and 
approximately  one thousand (1000) meters w e s t  o f  
Galena Creek. 

I n  t h i n  s e c t i o n ,  t h e s e  g r a y i s h  green t o  dark 
green a l t e r e d  rocks  are mainly mix tures  of  many of 
the fo l lowing  minera l s :  Hornblende, a c t i n o l i t e ,  
s a u s s u r i t e ,  p l a g i o c l a s e  (An 10-50) , c h l o r i t e ,  
s t i l pnomelane ,  b io t i t e ,  sericite, leucoxene,  and 
ca rbona te  mine ra l s .  Minera l s  some t i m e s  p r e s e n t  i n  
lesser amounts i n c l u d e  q u a r t z ,  K-feldspar , i l m e n i t e  , 
magne t i t e  , l i m o n i t e ,  pyrite, and a p a t i t e .  



DiabaSic rock t e x t u r e s  are common i n  many green- 
s tone  bodies.  Borders of t h e  l a r g e r  bodies  a s  w e l l  
as a l l  of t h e  smaller bodies  may have a s c h i s t o s e  
t e x t u r e .  Some greenstones a r e  p o r p h y r i t i c  a s  l a r g e  
amphibole c r y s t a l s  o r  s a u s s u r i t e  may occur i n  a 
f ine-grained groundmass. 

Rhyolite and Quartz-Feldspar P o q h y r y  

Buff r h y o l i t e s  and quar tz- fe ldspar  porphyries  
form young, narrow (less than  5 meters) dykes and 
s i l ls  i n  the  Galena H i l l  a r ea .  These t a b u l a r  bodies  
a r e  younger than the  greenstones.  

I n  t h i n  s e c t i o n ,  phenocrysts of one o r  more of 
q u a r t z ,  f e l d s p a r ,  muscovite, b i o t i t e  and/or c h l o r i t e  
a r e  set  i n  a f i n e  t o  medium grained groundmass of 
quar t z ,  p l ag ioc lase ,  myrmekite, muscovite and/or 
c h l o r i t e .  Accessory minerals  a r e  many of the  follow- 
ing:  a p a t i t e ,  sphene , ep ido te ,  carbonate ,  magnetite , 
hemati te ,  z i rcon and/or p y r i t e .  P y r i t e  may be 
l o c a l l y  abundant. 

3.3.0 LOCAL GEOLOGY 

Many s i g n i f i c a n t  outcrops w e r e  mapped i n  Galena 
Creek and i n  t h e  a r e a  w e s t  t o  t h e  a i r p o r t  (See 
MAPS 3-3, 3-4) . This  mapping included an important  
p a i r  of overburden d r i l l  "fences" ac ross  t h e  Cen t ra l  
Q u a r t z i t e  nor th  of  the  G e r l i t z k i  vein.  

Only i n  Galena Creek i s  t h e  c o n t a c t  between 
Upper S c h i s t  and Cen t ra l  Q u a r t z i t e  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  can be roughly t r a c e d  WSW 
across  Highway 2 ,  then approximately t h r e e  hundred and 
f i f t y  (350) meters nor th  of t h e  highway a t  Thompson 
Creek. 

I n  the  a r e a  of Thompson Creek, t h e  Cen t ra 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  an e a s t -  
w e s t  s t r i k e .  This  t r end  i s  accura te ly  determined by 
t h e  presence of  Upper S c h i s t  outcrops n o r t h  of the  
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  of  overburden d r i l l  ho les  s i x  hundred and 
f i f t y  (650) meters f a r t h e r  w e s t  (See Y !  3-41 . 

This apparent  change i n  t h e  s t r i k e  of  the  con- 
t a c t  near  or a t  Thompson Creek may be 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  i n  t h e  con tac 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  nor th  t o  the 
w e s t  of a hypothesized f a u l t .  There are s e v e r a l  WNW- 
t rending  and north- t rending a i rpho to  l i n e a r s  i n  t h i s  



area. Since t h e  WNW-trending B r e f a l t  Creek f a u l t  
near  E l s a  o f f s e t s  the c o n t a c t  approximately 2500 
f e e t  i n  a h o r i z o n t a l  d i r e c t i o n ,  one o r  more of  
the WNW- t r end ing  l i n e a r s  would poss ib ly  be favour- 
able s t r u c t u r e s  alonq which faul t -of  f s e t s  may 
occur. 

Between the area nor th  of  t h e  a i r p o r t  and 
Shakey Lake, rock exposure is poor. However, 
two s i g n i f i c a n t  areas o f  outcrop w e s t  and northwest  
of Shakey Lake are important  i n  t h e  determinat ion 
o f  t h e  Cen t ra l  Q u a r t z i t e  - Upper S c h i s t  con tac t .  
Severa l  t renches  i n  Cen t ra l  Q u a r t z i t e  a r e  
approximately 1300 meters south of  Proctor  Lake 
and 1250 meters northwest of  Shakey Lake. South 
and w e s t  of these  t renches  and j u s t  w e s t  of  MAP 3-2, 
t h e  n o r t h  s i d e  of  a l a r g e  h i l l  has been trenched 
which exposes l imestones and s c h i s t s  of the Upper 
S c h i s t  Formation. 

The Upper S c h i s t  - Cent ra l  Q u a r t z i t e  c o n t a c t  
cannot  be determined accura te ly  i n  the  above a r e a ,  
b u t  it i s  apparent  that t h e  c o n t a c t  l ies f a r t h e r  
n o r t h  than an east-west  ex tens ion  of the  c o n t a c t  
from t h e  a rea  nor th  o f  t h e  a i r p o r t .  This  sugges ts  
t h a t  the con tac t  e i t h e r  curves nor th  o r  t h a t  i t  is 
f a u l t e d  nor th .  I f  t h e  l a t t e r  i s  t r u e ,  a long north-  
south  a i rpho to  l i n e a r  east of  Shakey Lake may be 
the s u r f a c e  express ion  of t h i s  f a u l t .  I n  a d d i t i o n ,  
a s h o r t e r ,  curving a i r p h o t o  l i n e a r  l ies t o  the w e s t  
o f  Shakey Lake. 

3.4.0 DETAILED GEOLOGY 

Galena Creek 

Massive, l i g h t  t o  medium grey q u a r t z i t e  i s  
c h a r a c t e r i s t i c  of  the a r e a  around the  o l d  S i l v e r  
King Mine a d i t  (See PHOTOGRAPH 3-11 Cent ra l  Quar t -  
z i t e  c rops  o u t  a long Galena Creek a s  f a r  as two 
hundred and f i f t y  (250) meters downstream from t h e  
adi t  and one hundred seventy-f ive (175) meters up- 
stream. This s e c t i o n  o f  q u a r t z i t e  inc ludes  s p a r s e  
5 cent imeter  t o  1 meter M;ck i n t e rbeds  of  g r a p h i t i c  
p h y l l i t e .  S t r i k e s  of q u a r t z i t e  beds vary f r o m  0630 
to  0950 and d ips  are 28O t o  770 t o  t h e  south.  

Approximately two hundred and s ix ty - f ive  (265)  
meters upstream from t h e  main road (lower road 
sham on = 3 - 9 ,  the c o n t a c t  between t h e  Cen t ra l  
Q u a r t z i t e  and Upper Schist Tormation can be de- 
e m e d  on the left bank of the creek. An out- 
c rop  o f  apple  green Quartz-sericite schist and 
black g r a p h i t i c  schist is s e p a r a t e d  from Centra l  
Quar tz i te  oP&crap by appxaximately f i v e  (5) meters 
of  so i l  and talus. 



Although t h e  c o n t a c t  i s  no t  f u l l y  exposed, t h e r e  
c l e a r l y  i s  n o t  enough room f o r  a major t h r u s t  f a u l t  
t o  be  b u r r i e d  by t h e  s o i l  and t a l u s .  Such a poss ib-  
i l i t y  h a s  been p u t  f o r t h  by L.H. Green (1971) o f  t h e  
Geological  Survey o f  Canada. Green, on t h e  b a s i s  of  
r e g i o n a l  mapping, h a s  p o s t u l a t e d  a major t h r u s t  f a u l t  
s e p a r a t i n g  o l d e r  Upper S c h i s t  from younger u n i t s  such 
a s  t h e  C e n t r a l  Q u a r t z i t e .  C l e a r l y ,  Upper S c h i s t  
conformably o v e r l i e s  t h e  o l d e r  C e n t r a l  Q u a r t z i t e  h e r e  
i n  Galena Creek. 

E x c e l l e n t  cont inuous exposures  o f  mixed q u a r t z i t e  
and s c h i s t  l i e  a long  Galena Creek f o r  up t o  f o u r  
hundred (400) meters  sou th  o f  t h e  c o n t a c t .  I t  i s  n o t  
p o s s i b l e  t o  d i f f e r e n t i a t e  t h i n  and medium bedded 
Upper S c h i s t  q u a r t z i t e  from C e n t r a l  Q u a r t z i t e  i n  any 
given ou tc rop ;  however, t h e  presence of  in te rbedded  
q u a r t z  boudin-bearing s c h i s t  c l e a r l y  p l a c e s  nearby 
q u a r t z i t e s  a s  p a r t  of  t h e  Upper S c h i s t  Formation. 
Some q u a r t z i t e  i n t e r b e d  zones a r e  exposed f o r  up t o  
50 meters a long  t h e  c r eek .  These t h i c k  zones would 
make e x c e l l e n t  competent h o s t  rochs  f o r  Ag-Pb-Zn v e i n s ;  
hence, t h e  lower p a r t  o f  t h e  Upper S c h i s t  i n  t h i s  a r e a  
should n o t  be  d i scounted  a s  n o t  be ing  h o s t  t o  o re -  
b e a r i n g  v e i n s .  

A l i t t l e  f a r t h e r  upstream and j u s t  beyond an o l d  
road b r i d g e ,  a s i l l  of  p y r i t i c  r h y o l i t e  l ies  on t h e  
r i g h t  bank o f  Galena Creek. Where t h e  s i l l  should  
c r o p  o u t  on t h e  l e f t  bank, t h e r e  is an o u t c r o p  o f  limy 
sch&s t ;  t h e r e f o r e ,  a f a u l t  t r e n d i n g  approximately  
320 must s e p a r a t e  t h e  two ou tc rops .  

3.4.2 A i r p o r t  Area 

I n  t h e  a r e a  seven hundred (700) meters w e s t  and 
no r th  of  t h e  o l d  E l s a  a i r p o r t ,  ou t c rops  a r e  abundant.  
The m a j o r i t y  o f  exposures  c o n s i s t  of l i g h t  and medium 
grey q u a r t z i t e  and bu f f  s e r i c i t i c  s c h i s t  of  t h e  Upper 
S c h i s t  Formation. Occasional  ou t c rops  o f  p h y l l i t e  and 
l imes tone  occur .  A conformable dyke o r  s i l l  o f  r h y o l i t e  
was mapped by S i l v e r  T i t a n  Mines Limited w i t h i n  f i f t y  
(50) t o  one hundred (100) meters  o f f  t h e  eastwest road 

which j o i n s  t h e  southwest  co rne r  of  t h e  a i r p o r t .  The 
rocks  s t r i k e  eastwest t o  n o r t h e a s t e r l y  and d i p s  a r e  
sha l low t o  moderate t o  t h e  sou th .  

Two samples of galena-bear ing rock w e r e  c o l l e c t e d  
from a seventeen  (17)  cen t ime te r  wide v e i n  f a u l t  i n  the 
above-mentioned r h y o l i t e .  Sample 8848 assayed 73.5% Pb, 
0.24% Zn, 0.10 oz/ ton Au, and 8.04 oz/ ton Ag whereas 
8951 assayed 53.2% Pb and 155 oz/ ton Ag. 



Two small t renched  areas e a s t  o f  t he  a i r p o r t  
w e r e  mapped i n  d e t a i l .  The l a r g e r  a r e a  t o  t h e  
southwest  i s  sericitic and g r a p h i t i c  p h y l l i t e  
w i t h  minor q u a r t z i t e  i n t e rbeds .  One hundred and 
f i f t y  (150) meters n o r t h e a s t ,  t renches  c u t  medium 
bedded q u a r t z i t e  and in te rbedded  p h y l l i  te  of  
t h e  Upper S c h i s t  Formation. 

One t r ench  i n  t h e  l a r g e r  a r e a  exposes what 
is  i n t e r p r e t e d  a s  t h e  top  of  a r h y o l i t e  dyke. 
The r h y o l i t e  i s  b r e c c i a t e d  and fragments a r e  
l o c a l l y  cemented wi th  wad, ga lena  and s p h a l e r i t e .  
Sample 8834 from t h e  b e s t  m i n e r a l i z a t i o n  assayed 
3.25% Pb, 4.15% Zn, 0.010 oz./ton Au, and 
2.89 oz/ton Aq. 

3.4.3 P roc to r  Lake Area 

Four ( 4 )  t r enches  expose f r e s h  bedrock ap- 
proximately t h i r t e e n  hundred (1300) meters sou th  
of  P roc to r  Lake and two hundred and f i f t y  (250) 
meters south  of  t h e  South McQuesten River Road. 
Seve ra l  'small ou tc rops  o f  q u a r t z i t e  w e r e  a l s o  mapped 
east o f  t h e  t renches .  

Trenches expose a cont inuous s e c t i o n  o f  medium 
t o  dark grey p h y l l i t i c  and g r a p h i t i c  q u a r t z i t e .  
The massive q u a r t z i t e  i s  in te rbedded  wi th  1 t o  3 
meter t h i c k  beds o f  g r a p h i t i c  p h y l l i t e  which ac- 
counts  f o r  approximately f i f t e e n  pe rcen t  of  t h e  
exposed bedrock. Bedding a l t i t u d e s  vary from 0650 
t o  0800 i n  s t r i k e  and 300 t o  35O i n  d ip .  

Loca l ly ,  one cent imeter  t h i c k  q u a r t z  ve ins  
wi th  a s t r i k e  o f  0300 and a v e r t i c a l  d i p  c u t  t h e  
q u a r t z i t e .  Some o f  these  v e i n s  conta in  p y r i t e  
and/or have p y r i t i c  se lvages .  Rock i n  t h i s  a r e a  
is i n t e r p r e t e d  t o  be of  t h e  C e n t r a l  Q u a r t z i t e  
Formation because t h e  i n t e r b e d s  a r e  p h y l l i t e ,  n o t  
s c h i s t ,  a s  found i n  t h e  Upper S c h i s t  Formation. 
PflE)U'OGWH 3-2 shows some of  t h e  massive q u a r t z i t e .  



3.5.1 -- Seismic Survey 

In t roduc t ion  -- 
From J u l y  7 th  t o  J u l y  19, 1979, a se.ismnic 

rcaf~:action survey w a s  c a r r i e d  o u t  by Ken-ting 
Explorat ion Services  Ltd. Two previous ly  c u t  l i n e s  
w e r e  surveyed: l i n e  4 near  the Bema I n d u s t r i e s  Ltd. 
camp south of Hanson Lakes and l i n e  1 w e s t  of Shakey 
Lake i n  t h e  Western ZAP claim area .  I n  a d d i t i o n  t o  
these  northwest-southeast-trending l i n e s  a test l i n e  
was run over  a major q u a r t z i t e  outcrop 1 . 2  k i lometers  
northwest of Shakey Lake. 

The survey was performed with a SIE RS-49 2 4  
channel p o r t a b l e  se ismic  system. I n  conjunct ion 
with t h i s  system a 32  channel camera was used t o  
record the  d a t a  i n  the  f i e l d .  Most geophone i n t e r v a l s  
used were 30 meter spacings.  

The r e s u l t s  of Kenting 's  work is found i n  t h e  
Appendix t i t l e d  "Report on a Seismic Refrac t ion  
Survey, Keno H i l l  A r e a ,  Yukon T e r r i t o r y . "  

A s  Bema I n d u s t r i e s  Ltd. w a s  n o t  s a t i s f i e d  wi th  
t h e  outcome of  Kenting's survey a p r i v a t e  se ismic  
consu l t an t  w a s  h i r e d  t o  g ive  an independent a n a l y s i s  
of t h e  d a t a  q u a l i t y  and repor ted  r e s u l t s .  Bo Chandra 
of B. Chandra and Associates  Ltd. was r e t a i n e d  t o  
eva lua te  t h e  survey and poss ib ly  r e i n t e r p r e t  the  
se ismic  survey r e s u l t s .  For t h i s  eva lua t ion  Kenting 
kindly s e n t  t h e  f i e l d  se ismic  records t o  Bema. 

Resul t s  Reported by Kentinq Explorat ion Services  Ltd. 

Kenting Explorat ion Services  Ltd. concludes t h a t  
" f o r  the  Keno H i l l  a r e a ,  it appears t h a t  t h e  r e f r a c t i o n  
method is of l i t t l e  use f o r  d e f i n i n g  bedrock depths.  
The reason f o r  this is the  presence of f rozen s u r f i c i a l  
m a t e r i a l  of h igher  v e l o c i t y  than t h e  underlying rock." 

I n  a d d i t i o n ,  Kenting admits t h a t  w t h e  q u a l i t y  of 
t h e  r e f r a c t i o n  d a t a  obtained durinq t h e  course of t h i s  
survey is considered t o  be g e n e r a l l y  poor." They 
blame t h i s  on e x t e r n a l  f a c t o r s  such a s  w e t  weather 
and poor energy coupling from t h e  use of  l a r g e  s u r f a c e  
charges i n  f rozen  ground. I n  an  e f f o r t  t o  overcome 
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t h e s e  d i f f i c u l t i e s ,  Kenting r e s h o t  75% of t h e  spreads.  

D a t a  from l i n e  4 i s  i n t e r p r e t e d  a s  u s e l e s s  
because of  an i n t e r p r e t e d  v e l o c i t y  invers ion .  Data 
from t h e  outcrop  test i n d i c a t e d  a f r e s h  rock v e l o c i t y  
of  8.84 m/msec. This  v e l o c i t y  was obtained from 
poor q u a l i t y  d a t a  i n  which apparent  bedrock v e l o c i t i e s  
of  7.0 and 12.1 m/msec. w e r e  obtained..  Data from l i n e  
were a l s o  i n t e r p r e t e d  t o  s u f f e r  from v e l o c i t y  invers ions ;  
however, one i n t e r p r e t a t i o n  of depth t o  bedrock w a s  
made. The depth c a l c u l a t e d  was 108 meters. 

Survey Evaluat ion by B. Chandra 

I n  t h e  second of two r e p o r t s  submit ted by B. Chandra 
(see r e p o r t s  i n  t h e  Appendix) , he concludes t h a t  " i f  
the  aim of t h e  survey was t o  f i n d  t h e  depth t o  t h e  
bedrock, the  survey is  a complete f a i l u r e . "  The 
fol lowing problem a r e a s  a r e  ind ica ted  by B. Chandra 

~ s s o c i a t e s  Ltd. : 

Poor q u a l i t y  of t h e  f i e l d  d a t a  is  suggested i n  
Fig.  4-3 o f  Kenting 's  r e p o r t .  H e r e ,  t h e  v e l o c i t i e s  
of  t h e  reversed  p r o f i l e  are shown t o  d i f f e r  
d r a s t i c a l l y  when they should normally vary by 
only up t o  20%. 

Poor q u a l i t y  of  f i e l d  d a t a  i s  a l s o  suggested by 
t h e  r e p o r t i n g  of a v e l o c i t y  of 8.84 m/msec f o r  
q u a r t z i t e .  V e l o c i t i e s  i n  t h e  o rde r  of 4 t o  6 
m/msec would be acceptable .  

Only 4 records  o u t  of 52 have the  s h o t  t i m e  break 
on t h e  se ismic  t r a c e s ;  hence, i t  i s  n o t  poss ib le  
t o  g e t  depths t o  bedrock on 90% of  t h e  t r a c e s .  

I t  i s  n o t  p o s s i b l e  t o  g e t  top  l a y e r  v e l o c i t y  
information from t h e  se ismic  t r a c e s  because the  
geophone s e p a r a t i o n  was too  l a rge .  

The q u a l i t y  of t h e  se ismic  records is very poor. 

It. should be noted t h a t  a l l  of t h e  above problem 
a r e a s  noted by Chandra sugges t  a c m b i n a t i o n  bf poor 
f i e l d  procedure and/or f a u l t y  equipment. 

Discussion and Conclusions 

On seismic l i n e  1, p a r t  of which is r e l a t i v e l y  
c l o s e  t o  the bedrock outcrop a rea ,  B. Chandra and 
Associa tes  Ltd. say  "it seems reasonable t o  assume 



t h a t  bedrock depths  a r e  i n  the o r d e r  of 10 t o  15 meters." 
They roughly c a l c u l a t e  a depth of 7.5 meters t o  bedro-ck 
on t h e  outcrop test l i n e  where it i s  only 10 t o  20 
meters away from se ismic  l i n e  1. 

Chandra be l i eves  t h a t  t r u e  bedrock v e l o c i t i e s  w e r e  
obtained i n  many of t h e  se ismic  records  of Kenting 
Explorat ion Services  Ltd., t h e r e f o r e ,  a c l o s e r  spacing 
of geophones combined with proper s h o t  time records  
would probably r e s u l t  i n  a worthwhile se ismic  r e f r a c t i o n  
survey. 

3.5.2 Electromaqnetic Survey 

During t h e  1979 f i e l d  season a h o r i z o n t a l  loop 
electromagnet ic  (HEM) survey was conducted over  t h e  
western ZAP and northern SIN claim groups. Donald 
B. Sutherland,  M.A., P.Eng., consu l t ing  geophys ic i s t ,  
recommended t h e  survey and t h e  system used. 
Floyd Hussey f o r  Tom G l e d h i l l ,  P. Eng., performed 
t h e  survey. The survey w a s  conducted on c u t  and 
f lagged g r i d  l i n e s  and covered 218 ki lometers .  Work 
began on August lst ,  1979 and w a s  completed on 
September 6 th ,  1979. The ins t rument  and survey 
parameters a r e  o u t l i n e d  below. 

Instrument:  APEX MAXMIN I1 

C o i l  Separation: X=150 meters on 
L7+450 t o  L12+350 
L28+200 t o  L30+000 
L2+500 t o  L8+800 (on e a s t  b a s e l i n e )  

X=200 meters on 
L12+500 t o  L27+300 

Frequency : High Frequency 
1777 Hertz on a l l  l i n e s  

Low Frequency 
888 Hertz  on L8+500 t o  L9+725 
444 Hertz  on a l l  o t h e r  l i n e s  

Line Spacing: Approximately 150 meters between 
L7+450 t o  L14+000 
300 meters between 
L14+000 t o  L16+700 
900 meters  between 
L16+700 t o  L30+000 and 
L2+500 t o  L8+800 (on east base l ine )  . 



The purpose of ?he HEM survey designed by Sutherland 
w a s  t o  map conducting, g r a p h i t i c  s t r a t i g r a p h i c  horizons 
beneath t h e  d r i f t  covered McQuesten Valley and t o  i n f e r  
geo log ica l  structures on the b a s i s  of  t h i s  mapping. 
The conducting horizons are 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  tes and s c h i s t s  and are interbedded wi th  r e s i s t i v e  , 
t h i c k  bedded q u a r t z i t e  horizons.  Mate r i a l  which was 
h ighly  conductive b u t  showed l i t t l e  v a r i a t i o n  i n  
conduct iv i ty  i s  i n t e r p r e t e d  t o  be the g r a p h i t i c  u n i t s  of 
t h e  Lower Sch i s t .  The interbedded a r a p h i t i c  u n i t s  and 
t h i c k  bedded q u a r t z i t e  of t h e  C e n t r a l  Q u a r t z i t e  Formation 
i s  recoqnized a s  a succession of both broad and narrow 
conductive zones a l t e r n a t i n g  wi th  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  expressed a s  a broad, unvarying, 
r e s i s t i v e  zone, The Upper S c h i s t  i s  predominantly 
composed of  buff  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  geologica l  contac ts  
can be compared wi th  the  geophysical  d a t a  by comparing 
YAP 3 - 3  and PLATE 1 of t h e  geophysics p lans .  The 
technique of mapping used was t o  i d e n t i f y  conductive 
s t r a t i g r a p h i c  i n t e r v a l s  and a t tempt  t o  c o r r e l a t e  these  
ac ross  the  surveyed area .  Where the  l a t e r a l  con t inu i ty  
of conductive horizons a r e  broken and an o f f s e t  apparent ,  
a f a u l t  w a s  i n f e r r e d  t o  exist .  Severa l  n o r t h  e a s t  trend- 
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  da ta .  

Glen E. White, B.Sc:, P.Eng., consu l t ing  geophys ic is t  
w a s  commissioned t o  revlew and analyze the f i e l d  da ta .  
The d a t a  was p l o t t e d  on a p lan  a t  a s c a l e  of 1:5000 
(metr ic )  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 sugges ts  t h a t  i n  the  a r e a  i n  which 150 
meter l i n e  spacing was used ( w e s t  of L14+000) the  
survey provided u s e f u l  d a t a  f o r  mapping purposes. The 
d a t a  from a reas  e a s t  of L14+000 i s  too  s p a r s e  f o r  de- 
t a i l e d  mapping and i s  of l i t t l e  use. However, from the  
d a t a  a v a i l a b l e  it i s  apparent  t h a t  t h e  a r e a  e a s t  of 
L14+000 i s  under la in  by Lower S c h i s t .  The a r e a  between 
L11+600 and L13+100 i s  of i n t e r e s t  b u t  t h e  d a t a  f o r  the  
a r e a  is of poor q u a l i t y .  C o i l  sepa ra t ion  problems 
probably due t o  topography and conductive overburden 
appear t o  have e f f e c t e d  t h e  q u a l i t y  of the da ta .  

Severa l  areas 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 survey. A t  least three nor th-nor theas t  t rending 
f a u l t  s t r u c t u r e s  are loca ted  i n  t h e  a r e a  be l ieved t o  be 
under la in  by t h e  Cen t ra 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 these  s t r u c t u r e s  c o n s i s t s  of a 750 meter 
wide zone i n  which complex f a u l t i n g  appears  t o  be 
concentrated.  This  zone lies between L9+250 and L10+000 
and bemeen Proctor  and Shakey Lakes. Another a rea  of 
i n t e r e s t  lies between L11+100 and L11+390. This  i n f e r r e d  



f a u l t  appears  t o  o f f s e t  s e v e r a l  conductors and may have 
minor pa ra . l l e1  f a u l t s  a s s o c i a t e d  wi th  it. I t  i s  of  
i n t e r e s t  t o  note  t h a t  both of  t h e  mentioned a r e a s  a r e  
associated.  wi th  anomalous geochemistry. These a reas  
warrant  t e s t i n g  by overburden d r i l l i n g .  

I n  a d d i t i o n  t o  structura:L information White s t u d i e d  
i n  d e t a i l  t h e  most prominent conductor. This conductor 
s t r i k e s  approximately east-west and t r e n d s  s l i g h t l y  
nor th  of  Shakey Lake. A t  Shakey Lake t h i s  u n i t  i s  
apparent ly  30 meters t h i c k  and occurs a t  a depth of 
30 meters.  It  i s  considered t o  be a very s t r o n g  con- 
duc to r  wi th  a conduct iv i ty  of approximately 4000 mhos. 
A conductor of t h i s  magnitude i s  l i k e l y  composed of 
g r a p h i t e  o r  su lphides  o r  a combination of both.  Since 
t h i s  conductor i s  coinc ident  wi th  a s t r o n g  p o s i t i v e  
magnetometer anomaly White sugges ts  t h a t  t h e  expression 
of this conductor is very s i m i l a r  t o  t h a t  of a graphi te -  
p y r r o t i t e  massive su lphide  body. Eas t  of  t h e  i n f e r r e d  
f a u & t  e a s t  of Shakey Lake t h e  conductor s t r i k e s  about 
100 and d i p s  s t e e p l y  t o  t h e  nor th .  Here t h e  zone c o n s i s t s  
of two ad jacen t  u n i t s  sepa ra ted  by about  50 t o  100 meters 
of s t r a t i g r a p h y .  W e s t  of t h e  f a u l t  the  conductor i s  
o f f s e t  r i g h t  l a t e r a l l y  and passes  nor th  of Shakey Lake. 
The two conductors merge t o  form a t h i c k e r  conduct06 
t h a t  g t r i k e s  about 100 and d i p s  t o  t h e  nor th  a t  60 
t o  70 . W e s t  of Shakey Lake t h e  u n i t  e n t e r s  q e  f a u l t e d  
zone where it changes a t t i t u d e  and s t r i k e s  110 and 
d i p s  v e r t i c a l l y .  W e s t  of t h e  f a u l t e d  zone t h e  same 
conductor is  again s h i f t e d  r i g h t  l a t e r a l l y  b u t  now shows 
a d r a s t i c  change i n  s t r i k p .  I n  %is p o s i t i o n  t h e  zone 
s t r i k e s  approximately 080 t o  090 and d i p s  s t e e p l y  t o  
t h e  south.  The u n i t  appears t o  be r e l a t i v e l y  t h i n  here 
and i s  d i f f i c u l t  t o  t r a c e  t o  t h e  w e s t .  This  zone must 
be considered t o  be a prime exp lo ra t ion  t a r g e t  and 
warrants  a d r i l l  test.  

For more information on t h e  HEM survey, see the  
s e c t i o n  on conclusions and recommendations f o r  Western 
ZAP and see t h e  r e p o r t  of Glen E. Vhite ,  B.Sc., P.Eng. 
i n  t h e  Appendix of  this r e p o r t .  



3.6.0 GEOCHEMISTRY 

During 1964, D r .  C.F. Gleeson of the Geological 
Survey of Canada conducted a reconnaissance geochemical 
survey. Five thousand, n ine  hundred (5,900) samples of  
sediments and p r e c i p i t a t e s  i n  t h e  v i c i n i t y  of  s p r i n g s  
where c o l l e c t e d  f r o m  t h e  Keno Hill-Galena H i l l  a r ea .  
Each sample was analyzed f o r  n ine  d i f f e r e n t  e lements ,  
t h e s e  elements inc lude  s i l v e r ,  l ead ,  z inc,  manganese, 
a r s e n i c ,  antimony , copper, molybdenum and tungsten.  
Water samples w e r e  taken a t  p e r i o d i c  i n t e r v a l s  a long 
each creek sampled. These w e r e  t e s t e d  i n  t h e  f i e l d  
f o r  p~ and co ld  e x t r a c t a b l e  heavy metals ,  and i n  t h e  
l abora to ry  f o r  SO4 and C 1  anions.  Altogether  some 
seven hundred and th i r ty -n ine  (739) stream waters 
and one hundred and seventy-two (172) s p r i n g  w a t e r  
samples w e r e  analyzed from t h e  a rea .  

Within o r  c l o s e  t o  t h e  Western ZAP claim boundary 
t h e r e  a r e  a t o t a l  of t h i r t e e n  (13) sediment and water 
sample sites. A s p r i n g  water sample, - located approx- 
imate ly  one k i lometer  sou theas t  of Shakey Lake and two 
hundred (200) meters south of  the  claim boundry, has a 
s u l p h a t e  content  of  663 ppm. The geometric mean of 
t h e  su lpha te  con ten t  of t h e  waters  of  t h e  Keno H i l l -  
Galena H i l l  a r e a  is 20.9 ppm; t h e r e f o r e  this sample 
is considered h ighly  anomalous. A small creek  flowing 
n o r t h e r l y  has  i t s  source  t h r e e  hundred (300) meters 
e a s t  of Shakey Lake. T h i s  creek and t w o t r i b u t a r i e s .  
con ta in  above average and anomalous sediment samples. 
(YJLP-NO. 3-8 ) 

Location A has  anomalous values i n  copper (Cu) 
4 4  ppm, and a r s e n i c  ( A s )  18 ppm, and above average 
va lues  i n  manganese (Mn) 1000  ppm, and antimony (Sb) 
5 ppm. Location B has  an anomalous value i n  Mn 3000 
pprn and an above average va lue  i n  Sb 5ppm. Location 
C has  anomalous va lues  i n  Mn 7000 pprn and A s  56 pprn 
and an above average va lue  i n  z inc  (Zn) 180 ppm. 
Location D has  anomalous va lues  i n  Cu 4 4  pprn and 
As 36 ppm and above average values i n  Zn 150 pprn 
and l ead  (Pb) 20 ppm. 

Gleeson suggested t h a t  t h e  major i ty  of  high copper 
va lues  a r e  found i n  areas under la in  by massive quar t -  
z i t e  and p h y l l i t e s  which conta in  greenstone bodies.  
Above average lead-zinc va lues  could be caused by 
p y r i t e - r i c h  p h y l l i t e s  and schists o r  disseminat ions 
of  su lphides  associated with greenstones or perhaps 
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an undiscovered s i l v e r - l e a d - z i n c  d e p o s i t  . Highly 
anomalous a r s e n i c  va lues  cou.ld be caused by a number 
o f  d i f f e r e n t  mine ra l i zed  occu r rences .  Gleeson s ta tes  
t h a t  m o s t  o f  t h e  known l e a d - s i l v e r  v e i n s ,  gold-arseno- 
p y r i t e  v e i n s ,  arsenopyri t -e  i n  porphyry s i l l s  and i n  
c o n t a c t  metamorphic d e p o s i t s  have h igh  a r s e n i c  va lues .  
Antimony v a l u e s  tend  t o  c o r r e l a t e  w i t h  a r s e n i c  v a l u e s  
however a r s e n i c  i s  more d i s p e r s e d  than  antimony. 
Manganese has  t h e  a b i l i t y  t o  adso rb  and/or c o p r e c i p i t a t e  
many o f  t h e  d e s c r i b e d  e lements ,  t h e r e f o r e '  an enr ichment  
o f  any of  t h e s e  e lements  may occur  i n  stream sediments  
where t h e  manganese c o n t e n t  i s  h igh .  Th i s  should n o t  
d i scourage  any f u r t h e r  work a s  manganiferous s i d e r i t e  
i s  commonly a s s o c i a t e d  wi th  many v e i n s  i n  t h e  Keno 
Hill-Galena H i l l  Area 

3.6.1 MERCURY SOIL GEOCHEMISTRY 

The w r i t e r  recommended a mercury (Hg) geochemical 
survey  be conducted over  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 Val ley ,  Proposed Exp lo ra t ion  
Program 1979. A pre l imina ry  program t o  t e s t  t h e  
f e a s i b i l i t y  of  the use  of  mercury a s  a  p a t h f i n d e r  f o r  
s i l v e r - l e a d - z i n c  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  the McQuesten Val ley Survey. I n  a r e p o r t  t o  
Canada Tungsten, M r .  Alan R. Archer (1979) s t a t e d  t h a t  
"Mercury geochemistry seems u n l i k e l y  t o  work because 
t h e  Keno H i l l  v e i n  m i n e r a l i z a t i o n  has  no a s s o c i a t e d  
mercury". I n  l i g h t  o f  t h e  ensu ing  con t rove r sy  i t  was 
neces sa ry  t o  document t h a t  mercury geochemistry would 
indeed o u t l i n e  a r e a s  o f  m i n e r a l i z a t i o n .  During t h e  
1979 f i e l d  program a  p re l imina ry  mercury survey  was 
conducted on va r ious  p r o p e r t i e s  on Keno H i l l  and Galena 
H i l l  which c o n s i s t e d  o f  determining t h e  amount of 
mercury i n  o r e  samples and i n  d i f f e r e n t  s o i l  ho r i zons  
over  known v e i n s .  (TABLE 3. 3 ) O r e  samples w e r e  
c o l l e c t e d  from v a r i o u s  mine dumps and were ana lyzed  
f o r  mercury by Bondar-Clegg & Co. Ltd. of  North 
Vancouver. 

High mercury v a l u e s  c l e a r l y  demonstrated t h a t  
mercury is  a s s o c i a t e d  w i t h  Keno Hill-Galena H i l l  v e in  
type 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 jack  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 than  ga lena .  

D i f f e r e n t  s o i l  ho r i zons  w e r e  analyzed f o r  mercury 
over  known v e i n  systems which i n c l u d e  t h e  LUCKY QUEEN, 



TABLE 3.3 

SAMPLE NUMBER 

8834 

H g  CONTENT OF ORE SAMPLES 

minor qa lena  and s p h a l e r i t e  
sample from a i r p o r t  w e s t  o f  
E l s a .  

H g  ASSAY VALUES ( i n  ppb) 

250  

(b lack-  jack)  s p h a l e r i t e  sample * G .  T .  
SILVER K I N G  mine dump. 

Galena-r ich sample from 
SILVER K I N G  mine dump. 

(b lack-  jack)  s p a l e r i t e  and 
q u a r t z  sample from FORME 
mine dump. 

ga lena  sample from FORME 
mine dump. 

manganese oxide s t a i n e d  
s i d e r i t e  sample from LADUE 
mine dump. 

s p h a l e r i t e  2 p y r i t e  sample 
from sou th  LADUE mine  
dump. 

* G.T.  

* G.T. 

h i g h l y  oxidezed v e i n  sample,  * G . T .  
minor s p h a l e r i t e  and ga l ena ,  
from WERNEKE #1 cla im 

ga l ena  c h i p s  from MT. KENO 
ve in .  

* G.T. 

* G.T. - Greater Than 



WERNEKE, LADUE SADIE-FRIENDSHIP, FOFU40, MOUNT KENO 
and t h e  a i r p o r t .  The LADUE SADIE-FRIENDSHIP survey  
b e s t  demons t ra tes  t h e  use o f  mercury geochemistry as 
an a p p l i c a b l e  e x p l o r a t i o n  technique  f o r  f i n d i n g  b u r i e d  
orebodies .  ( MAP NO. 3-9 ) The mercury v a l u e s  
dec rease  w i t h  dep th  and mercury va lues  tend  t o  be 
h i g h e r  t h e  c l o s e r  t h e  prox imi ty  t o  t h e  ve in  system. 
These r e s u l t s  have v e r i f i e d  t h a t  Keno Hil 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 be t r a c e d  i n  a r e a s  o f  
overburden w i t h  t h e  use  of  mercury geocherriistry.(APPENDIX A) 

I n  t h e  1979 Exp lo ra t ion  Proposa l  t h e  w r i t e r  
recommended t h a t  t h e  B s o i l  hor izon  should  be analyzed 
f o r  mercury, however, t h e  p re l imina ry  survey  demon- 
s t r a t e d  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 i g h e r  mercury v a l u e s  than  t h e  B s o i l  h o r i z o n ,  t h e r e f o r e  
t h e  A hor izon  was sampled. A more comprehensive 
mercury-lead-zinc geochemical survey was conducted i n  
t h e  a r e a  of  t h e  Western ZAP c l a ims ,  which are 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. Four hundred and 
e i g h t y  (480) s t a t i o n s  w e r e  sampled wi th  bo th  t h e  A and 
B s o i l  ho r i zons  c o l l e c t e d  a t  50 meter i n t e r v a l s  wi th  
l i n e s  spaced 150 meters a p a r t .  Samples approximately  
230 grams i n  s i z e  were c o l l e c t e d  by mattock and auger .  
The s o i l  i n t e r f a c e  between t h e  A and B s o i l  ho r i zons  
i s  less t h a n  f i f t y  (50) cen t ime te r s  deep. An o rganic -  
r i c h  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 
organic - f  ree sample w a s  c o l l e c t e d  below t h e  i n t e r f a c e .  
Samples w e r e  tagged,  p l aced  i n  K r a f t  paper  bags  and 
hung and c a r e f u l l y  d r i e d  a t  a c o n s t a n t  t empera ture  i n  
a d r y i n g  t e n t .  Samples were then  s e n t  t o  Bondar & 
Clegg Co. Ltd .  of  North Vancouver t o  be analyzed f o r  
mercury, l e a d  and z inc .  Organic-r ich samples w e r e  
sc reened  t o  -80 mesh, e x t r a c t i o n  was by c o n t r o l l e d  
aqua r e g i a  and mercury a n a l y s i s  by c lo sed  c e l l  a t o n i c  
abso rp t ion .  Organic-free  samples were r e - d r i e d  and 
sc reened  t o  -80 mesh. E x t r a c t i o n  was by h o t  aqua r e g i a  
and lead-z inc  a n a l y s i s  by a tomic abso rp t ion .  

R e s u l t s  from t h e  mercury survey were very p o s i t i v e .  
The geometr ic  mean f o r  t h e  mercury va lue  is 58 ppb, 
t h e  t h r e s h o l d  va lue  i s  75 ppb, and any v a l u e s  g r e a t e r  
than  100 ppb are t o  be cons idered  anomalous. The 
l a r g e s t  anomaly, i s  c e n t e r e d  on l i n e  10+000 and has  
a n o r t h e r l y  t r end .  Adjacent and t o  t h e  east  of  Shakey 
Lake t h e r e  i s  an  e a s t - n o r t h e a s t  t r e n d i n g  anomaly; t h i s  
anomaly con t inues  f o r  f i v e  hundred (500) meters be fo re  
it i s  t e rmina t ed  by a f o u r  hundred (400) meter mercury 
low. The e a s t - n o r t h e a s t  anomaly cont inues  t o  t h e  nor th-  
east f o r  more than f i v e  hundred (500) meters  and i s  



open t o  t h e  east. On l i n e  12+050 t h e r e  i s  a h igh ly  
anomalous mercury va lue  of 420 ppb. This  anornaly 
i s  open t o  t h e  east s o  no d e f i n i t e  t r e n d  h a s  been 
e s t a b l i s h e d .  There are a few s p o r a d i c  anomalous 
sample:; w i th  no t r e n d s .  There a r e  no mercury anomalies 
t o  t h e  w e s t  of t h e  q u a r t z i t e  ou t c rop  on l i n e  9+250. 
(MAPNO. 3-6 ) (APPENDICES B & C )  

3.6.2 LEAD-ZINC SOIL GEOCHEFISTRY 

A f t e r  t h e , A  hor izon  samples were analyzed t h e  B 
s o i l  hor izon  samples i n  a r e a s  of h igh  mercury va lues  
were analyzed f o r  l e a d  and z inc .  S u b t l e  r e s u l t s  from 
t h e  lead-z inc  survey  tended t o  c o r r e l a t e  w i th  t he  
burden Gleeson has  sugges ted  t h a t  background, t h r e s h o l d  
and anora lous  v a l u e s  f o r  l ead -z inc  should be lower 
than normal. The background va lue  f o r  t h e  lead-z inc  
are 1 3  ppm and 50 ppn r e s p e c t i v e l y ,  t h r e s h o l d  v a l u e s  
a r e  16 ppm and 100 p p ~ ,  and any va lues  g r e a t e r  t han  
20 ppm and 150 p p ~  a r e  t o  be cons idered  anomalous. 
The most s i g n i f i c a n t  l ead-z inc  anomaly l ies  one 
hundred (100) m e t e r s  n o r t h  of t h e  h i g h e s t  mercury 
a n o m l y .  A prominent z i n c  anomaly suppor ted  by 
t h r e s h o l d  v a l u e s  i n  l e a d  t r e n d s  east-west and i s  
c e n t e r e d  on l i n e  11+000. A s u b t l e  l e a d  anomaly 
suppor ted  by t h r e s h o l d  va lues  i n  z i n c  l ies s i x  hundred 
(600) meters w e s t  of Shakey Lake. Threshold va lues  of 
bo th  l e a d  and z i n c  on l i n e  11+600 co inc ide  wi th  p a r t  
of t h e  e a s  t -no r theas  t t r e n d i n g  mercury anomaly. 
(MAP NO. 3-7 ) (APPENDICES B & C ) 



SUMMARY AND CONCLUSIONS - - 
Mapping sou th  of t h e  Western ZAP c l a im  group has  

r e s u l t e d  i n  t h e  p r o j e c t i o n  o f  t h e  C e n t r a l  Q u a r t z i t e  
Formation i n t o  t h e  a r e a  between Shakey and P r o c t o r  
Lakes. The apparen t  t h i c k n e s s  o f  t h i s  favourab le  zone 
i s  e s t i m a t e d  t o  be 1500 m e t e r s  w i t h  a s t r i k e  of ap2rox- 
ima te ly  290 degrees  and a 25 degree  d i p  t o  t h e  sou th .  

This  conc lus ion  i s  suppor t ed  by t h e  presence  of  
an ou tc rop  t h a t  has  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  of  massive 
gray  q u a r t z i t e  in te rbedded  w i t h  approximately 10% 
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  Formation i s  p r o j e c t e d  through the  
n o r t h e r n  p a r t  of  t h e  SIN c la ims .  I t  i s  probably 
t e rmina t ed  t o  t h e  west  by t h e  Haldane Creek f a u l t ,  
and t o  t h e  n o r t h  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  loop e l ec t romagne t i c  
over  t h e  Western ZAP c l a im  group 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  and by mapping conduct 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  f avourab le  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 t  l e a s t  t h r e e  major nor th-nor theas t -  
t r e n d i n g  f a u l t s  have been o u t l i n e d .  Of p a r t i c u l a r  
i n t e r e s t  i s  a 750 meter wide a r e a  which l ies between 
l i n e s  9+250 and 10+000 i n  which f a u l t i n g  appears  t o  
be concen t r a t ed .  Another s t r u c t u r a l  break i s  i n d i c a t e d  
between l i n e s  11+100 and 11+600. Each of t h e s e  major 
s t r u c t u r a l  b r eaks  appear t o  be r i g h t  l a t e r a l  o f f s e t s  
which a r e  t y p i c a l  of  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  WNW-trending e l e c t r o -  
magnet ic  conductor  cen te red  on t h e  n o r t h  s i d e  of Shakey 
Lake. This  s t r o n g  conductor  d i p s  s t e e p l y  t o  t h e  no r th .  
Co inc iden t  w i t h  t h e  EM anomaly i s  a s t r o n g  d i p o l e  
aereomagnet 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 a g e s t s  t h a t  t h e  c o i n c i d e n t  anomalies 
have a geophys ica l  exp res s ion  similar t o  t h a t  of  a 
massive s u l p h i d e  body. The dep th  of overburden i n  t h e  
a r e a  of  t h e  conductor  i s  e s t i m a t e d  t o  be approximately  
t h i r t y  meters, based on t h e  Kent ing se i smic  survey 
f i e l d  c h a r t s .  B. Chandra and Assoc i a t e s  Ltd.  s u g g e s t  
an overburden t h i c k n e s s  of  10 t o  15 meters i n  t h i s  
a r e a .  

I n  t h e  hope of l o c a t i n g  major  f a u l t  s t r u c t u r e s  and 
undiscovered 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 480 sample 
mercury-lead-zinc s o i l  geochemical  survey w a s  c a r r i e d  
o u t .  T h i s  survey,  cover ing  p a r t  of  the Western ZAP 
c l a i m  area, r e s u l t e d  i n  t h e  d i scove ry  o f  f o u r  mercury 
and f o u r  l ead -z inc  anomalies. 



Centered on l i n e  10+00 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 i s  1500 merers  long 
(open t o  t h e  n o r t h  and sou th )  and up t o  700 meters  
wide. T h i s  anomaly is  c o i n c i d e n t  w i t h  a p rev ious ly-  
mentioned EX s s t ruc tu ra l ly  anomalous zone. There i s  
no cor responding  lead-  z i n c  anomaly. 

A s m a l l  mercury anomaly lies n o r t h e a s t  of  Shakey 
Lake. This  anomaly l ies  immediately n o r t h  of  t h e  
l a r g e  WNW-trending c o i n c i d e n t  EM and magnet ic  anomalies.  
Lead and z i n c  samples are low i n  t h i s  a r e a .  

Approximately 500 meters ENE o f  t h e  l a t t e r  anomalies 
i s  an  ENE-trending mercury geochemical anomaly which i s  
600 meters long (open t o  t h e  ENE) and 150 meters wide. 
Weak c o i n c i d e n t  EM and lead-z inc  anomalies a r e  a l s o  
found i n  t h i s  a r ea .  

An anomalous zone of  mercury-lead-zinc i s  found 
a long  l i n e  12+050. A s i l t  sediment sample c o l l e c t e d  
by t h e  G.S.C. i n  1964 from a creek d r a i n i n g  t h i s  
anomalous area assayed 7000 ppm Mn, 180 ppm Zn and 
56 ppm A s .  Th is  a r e a  i s  open t o  t h e  e a s t .  

3.8.0 RECOMMENDATIONS 

Four types  of  follow-up work a r e  recommended: 

(1) S o i l  and S i l t  Geochemistry 

Follow-up mercury s o i l  geochemistry should  be done 
t o  t h e  e a s t  i n  an  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 igh ly  anomalous zone a long  l i n e  12+050 should be 
c l o s e d  o f f  t o  t h e  e a s t .  I n  a d d i t i o n ,  s i l t s  should  be 
c o l l e c t e d  i n  t h i s  a r e a  and analyzed f o r  Ag, Pb, Zn, 
Mn and A s .  

( 2 ) Macme tome ter Survey 

A ground p r o t o n  p r e c i s i o n  nagnetometer survey  
should  be conducted over  t h e  e n t i r e  Western ZAP c l a i m  
group. A s  f a u l t s  are o f t e n  d e t e c t e d  i n  such su rveys ,  
ground magnet ics  may l o c a t e  impor t an 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 reens tone  bodies  
may be d i scovered .  



( 3 )  Follow-up EM Survey 

Between l i n e s  11+600 and 13+100 t h e  EM d a t a  i s  
cons ide red  by consultant: ,  G.E. White t o  be of  poor 
q u a l i t y .  Therefore ,  he s u g g e s t s  t h a t  t h i s  a r e a  should 
be resurveyed  wi th  a c l o s e r  c o i l  s e p a r a t i o n  f o r  b e t t e r  
d e f i n i t i o n  of anomalies. 

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 should be a 
program o f  overburden d r i l l i n g  t o  tes t  t h e  g e o l o g i c a l l y ,  
geochemical ly ,  and geophys i ca l ly  anomalous a r e a s .  These 
c o n s i s t  of  t h r e e  a r e a s  as fo l lows:  

( a )  A l i n e  of  south-dipping h o l e s  should be d r i l l e d  
i n t o  t h e  WNW-trending EM conductor  t h a t  has  c o i n c i d e n t  
a i r b o r n e  magnetic and mercury s o i l  geochemical 
anomal ies .  

( b )  North-south f ences  of h o l e s  should 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 of  C e n t r a l  Q u a r t z i t e  where 
an a r e a  of  f a u l t i n g  i s  EM-indicated between l i n e s  
9+250 and 10+000. This  zone a l s o  i s  t h e  s i t e  of  
a l a r g e ,  c o i n c i d e n t  mercury s o i l  geochemical anomaly. 

(c)  Q u a r t z i t e  a c r o s s  t h e  s t r u c t u r a l  break between 
l i n e s  11+100 and 11+600 should  be d r i l l  t e s t e d .  

F e n c e - d r i l l i n g  should  be  cont inued  outwards ( e a s t  
and w e s t )  from t h e  i n i t i a l  f ences  d r i l l e d  w i t h  f i l l - i n  
h o l e s  where su lph ides  are encountered by d r i l l i n g .  
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 of  hand l ing  and ana lyz ing  overburden 
and bedrock ch ips  should be  dev ised .  I n  a d d i t i o n ,  
optimum ho le  spac ing ,  l e n g t h  of  s a r p l e  and t h e  type  
of  mul t i -e lement  geochemical a n a l y s i s  r e q u i r e d  should  
be i n v e s t i g a t e d .  Considerable  work has  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 format  can be dev ised  q u i c k l y  
and e f f i c i e n t l y .  
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I DATE PROJECT 4NALYST 

METHOD I EXPLORATION DEPARTMENT 1 COLLECTOR N.T. S. 

I Sample No. Code: L - SlIt 
73 S H L/ 23 ;:Elk / / \  \ W-water 

Year Project Collector Number 

I 1 I 

SAMPLE DATA 
Horiz. Depth Texture Width I I Remarks Number I Location I Type 

s o i l  
d a r k  

5O Ibrwn 
nixed I 139m NE of  6  and 5m SE 

dna 
o r g a n i c  and s i l t y ,  r o o t  3e c  omp bum& jusf under  moss  - - 

I 1  

CLAIM s o i l  
I 5O d a r k  

Ibrwn 
-- F 
coo t s  16m SW o f  ( 6 )  o r g a n i c  

- - - - - - -  - - - - - - -  
r i c h ,  rootbound s i l t y  

II 

CLAIM 
25 r 

s o i l  > 5O med dk I brwn 

CLAIM 

26 s o i l  5O dk. b r n  145 SW o f  ( 6 1 ,  17m SE, 
o ryank  ~ k h -  &- samewhat- 
s i l t  

le_ss- o_ra_anic-rcch, -an_d - 
s i l t y  ! CLAlM L I" 

med. dk 
,5 O ( brwn 

CLAIM I 1  I t  

2 8 i5O 
brwn 

less o r g a n i c ,  and s i l t  & 
c l a y - r i c k ,  -(9+ - - - - - 

CLAIM 
29 ,5 O I dk b r n  

o r g a n i c  r i c h  j u s t  above 
28- ~ t o p e - u r r d e ~ ~ m p o s - e d -  - 
r o o t s  

brwn 

CLAIM H I 52m NW o f  s t n  27m NE t o  - - - -  
16 immature 

I 

I J immature s o i l  h o r i z o n ,  
I 1 

CLAIM WERNEKE II 

W-1 LO-25 
n 
30cm 
3bv VI 
L5 b l l  

1 l rnd  r c k s , & t r i x  c l a y r c h  
I s i l t  sand 

CLAlM 

W- 2 H lo f  t r e n c h  2 
I 

11 
CLA IM II 

W- 3 
50% decompsd d r k  brwn o r  - - - - - -  

E, 0+50S c l a y  r i c h  
N e f - v e i a  - -- - - - CLAIM H 

1 

CLAIM I 
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DATE A h  \5 ! 7f PROJECT 71 c9 
EXPLORATION DEPARTMENT COLLECTO~ P N.T.S. I C ~  H- \4 METHOD 

1 

SAMPLE DATA 
L - Sllt Sample No. Code: 73 L' 23 s- 

/ / \  T - Rock \ W-Water 
Yeor R o j e c t  Collecta Number 

1 I 

CLAIM 51- 
t 

i 

CLAIM SL- 

CLAIM S'L I 
1cj 34.~5 ..I$) 

CLAlM S I 

CLAlM 5 L 

744q P-5- XL 
' 

CLAlM H 
I 

CLAlM 

CLAlM u 

NOTE: Most c ~ f  t he  

classical te  

Color 

rlch 
dk br, 

ample 
urDed 
e deve 
t l o c k  

rexture I Width I Remarks ! A U ~ A C  

- - - -  - - - - - - -  
s turbed  by c a t  work don 

he A O O ~ A O  A, ~ o r l z o n  and now an ~mmatu 
I oped. '   he s b ~ u n d e r n e a t h  is also-ve 

3 i l  hokizon c e n ' t  be assigned,  . * .  B 



IES LTD. , DATE A~~ 30/79 PROJECT 79-09 [ANALYST -- 
I EXPLORATION DEPARTMENT I COLLECTOR Me. P h i l ~ o t  N.T.S. 105 M-13 

I L - Slit Sample No. Code: 73 f 23 S- 
/ / \  T-Rock \ W-water 

Yeor Ro jec t  Collector Number 

I I I 
SAMPLE DATA 

~ o r i z . 1  Depth Slope 

0 

Width Remarks  Number Location Type - 
f a u l t  4m 
zone / fault zone, - t in/Nn-rich - 

oxides  

12-15cm abv f l t  & a c r  f l *  

II 

CLAIM 11 

H- 3 L 

buf f  co lo red  c l a y  s i l t  
powder above g-la-ciaf ti? i CLAlM H 

I 

thn l y e r  of mature A hor  
runstrry -of-brwrr peaty ro 

/bound s o i l  
1 7m h o r i  z  d i s  t n c e  N from I CLAlM " . I f a o l t  , -poorly- dev: soil - I 

CLAlM 
H- 7 

l gh t  3rey I I 
0+07N 8-10m O'B l r s  ar.g - - - - - - - - -  

rnded b l d r s ,  i n  c l a y  rch-snd - 
L A  YI '%eLUL C L I I  

1 - 1 1  

on! gr_ojgct_iio_n -of- - 
vein  s Id  be underneath 

CLAlM H 
L 

CLAlM 

CLAlM 
.I 



I DATE Aucr.31/79 PROJECT 79-09 ANALYST Bondar & C l e s g  

METHOD C.C.A.A. I EXPLORATION DEPARTMENT I COLLECTOR Yo. P h i l p o t  N.T.S. 105 M-14 I Sample No. Code: L - St11 
73 I S I \  H ~ / 2 3  , ::g:k 

SAMPLE DATA / I \  \ W-wata  
Year PIolect Collector Number 

1 I 

Remarks Width Hori z. Depth Slope Number 
15m 58" from NW c o r n e r  - - - - -  - - - - -  - - - - -  
~f upper  Formo s h a f t  

Locat ion I Type 
CLAIM ~ 0 ~ 0  

v e i n  sys tem 

u f f  ight I 
s o i l  

F-B 

m 
p e a t  
l a y e r  

I 

F-2B rown I 

CLAIM 
11 

I 

CLAlM 
F- 3B 

It  

It 
CLAlM 

above b a r r e n  green-  - - - - - - - - - - - - - 
s t o n e  N5-8m from v e i n  

I1 

rown I 

L.Q. Tr-1 
Queen ? 

:Om 315O 15Cm 294O t o  
- - - - - - - - - - - - 
Lucky Queen s h a f t  

i n  t r e n c h  c o a r s e ,  X I 1 1  
- g a l e n a  vein 25 -cm wide - 
030/65 SE 

CLAlM 
L.Q. Tr-8m 1.1 " 

Q z i t e  :* CLAlM H 
CLAIM H l1 

I 

CLAIM II  It 

L . Q . - 4  
I 

CLAIM 

CLAIM 
.I 

CLAlM I 
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INTRODUCTION: 

During t h e  summer of  1979 some 412 h u m u s  samples  
( A 1  h o r i z o n )  and 236  " B "  hor i zon  s o i l  samples  were t a k e n  
o v e r  t h e  s o u t h w e s t e r n  p o r t i o n  of  t h e  Zap Claims.  The 
former  were a n a l y z e d  geochemica l ly  f o r  Hg and the  l a t t e r  
were ana lyzed  g e o c h e m i c a l l y  f o r  Pb and Z n .  In t h i s  r e p o r t  
t h e s e  r e s u l t s  w i l l  be i n t e r p r e t e d  and d i s c u s s e d .  

LOCATION: 

The Zap c l a i m s  a r e  l o c a t e d  i n  t h e  South McQuesten 
R ive r  v a l l e y  and e x t e n d  from Haldane Creek n o r t h e a s t  
t o  Hanson Lakes.  The p r o p e r t y  i s  bo rde red  on t h e  s o u t h e a s t  
by h o l d i n g s  of Uni ted  Keno H i l l  Mines. 

Highway 2 from Mayo, some 28 m i l e s  t o  t h e  sou thwes t  
comes w i t h i n  1 m i l e  of t h e  sou thwes t  c o r n e r  o f  t h e  c l a i m s .  

G E O L O G Y :  

During P l e i s t o c e n e  t ime  i c e  s p r e a d  o v e r  t h e  a r e a  
from t h e  e a s t ,  a s  a  r e s u l t  g l a c i a l  d e p o s i t s  f l o o r  p r i n c i p a l  
v a l l e y s  such a s  t h e  South McQuesten River  v a l l e y .  

The a r e a  sampled i s  u n d e r l a i n  main ly  by th i ck -bedded  
q u a r t z i t e s  o f  t h e  C e n t r a l  Q u a r t z i t e  Format ion ,  t h e s e  a r e  
bo rde red  on t h e  s o u t h  by q u a r t z i t e s  and p h y l l i t e s  of  t h e  Upper 
S c h i s t  Formation and t o  t h e  n o r t h  by g r a p h i t i c  p h y l l i t e ,  
phy l l  i t i c  q u a r t z i t e ,  t h i n  bedded quartzite s e r i c i t e  s c h i s t  and 
g r a p h i t i c  s c h i s t  o f  t h e  Lower S c h i s t  Formation.  The l a t t e r  
f o r m a t i o n  may c o n t a i n  e l o n g a t e d  l e n s e s  of  g r e e n s t o n e .  



S t r u c t u r a l l y  a  r e g i o n a l  f a u l t  i s  assumed t o  t r e n d  

e a s t  and n o r t h e a s t  up t h e  Sou th  McQues ten  R i v e r  v a l l e y .  

E a s t  o f  n o r t h  t r e n d i n g  f a u l t s  t o  t h e  wes t  i n  Ha ldane  Creek 

v a l l e y  and t o  t h e  e a s t  i n  Duncan Creek v a l l e y  bound t h e  

c l a i m s .  V e i n  f a u l t s  t h a t  commonly h o s t  s i l v e r  d e p o s i t s  i n  

t h e  a r e a  r a n g e  i n  s t r i k e  f r o m  035T t o  080T and  mos t  o f t e n  

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

have been mapped i n  t h e  a r e a .  

GEOCHEMISTRY : 

F i e 1  d  P r o c e d u r e  

Samples f o r  m e r c u r y  geochemica l  a n a l y s i s  were  

c o l l  e c t e d  by  s h o v e l  f r o m  t h e '  A '  'horizon.Thi s  h o r i  t o n  g e n e r a l l y  
1 

was b l a c k  and  o r g a n i c - r i c h ;  most  o f  t h e  o r g a n i c  m a t e r i a l  was 

w e l l  h u m i f i e d  a l t h o u g h  i n  p l a c e s ,  up t o  50% was p o o r l y  h u m i f i e d .  

Samples were a l s o  c o l l e c t e d  f r o m  t h e  "B" h o r i z o n  s o i l s  f o r  

Pb-Zn a n a l y s e s .  

Samples were  d r i e d  i n  t h e  f i e l d  a t  2 0 ' ~  and s u b m i t t e d  

t o  Bonda r -C legg  and Co. L t d . ,  N o r t h  Vancouver  f o r  a n a l y s e s .  

A n a l y t i c a l  T e c h n i q u e s  

F o r  Hg 500mg o f  sample was c o l d  d i g e s t e d  i n  a  

c o n c e n t r a t e d  a c i d  m i x  (90% HN03 and 10% HC1) f o r  1 t o  3 days.  

The t e s t - t u b e s  were  s u b s e q u e n t l y  p l a c e d  i n  a  h o t  w a t e r  b a t h  

a t  10CI0c, d i g e s t e d  f o r  4 hou r ,  removed f r o m  t h e  b a t h  and 

d i l u t e d  t o  l O O m l  w i t h  m e t a l  f r e e  w a t e r .  R e d u c t i o n  o f  Hg t o  

i t s  e l e m e n t a l  s t a t e  was a c c o m p l i s h e d  b y  t h e  a d d i t i o n  o f  

s t a n n o u s  s u l p h a t e .  The e v o l v e d  m e r c u r y  vapou r  was t h e n  passed  

t h r o u g h  an a b s o r p t i o n  c e l l  o f  an a t o m i c  a b s o r p t i o n  s p e c t r o -  

p h o t o m e t e r .  



For Pb-Zn t h e  same d i g e s t i o n  was used and d e t e r m i n a t i o n s  
were made by a tomic  a b s o r p t i o n  s p e c t r o p h o t o m e t r y .  

D A T A  T R E A T M E N T  : 

All r e s u l t s  were p l o t t e d  on  t h e  accompanying 1:5000 
s c a l e  maps. Histograms and cumula t ive  f r e q u e n c y  c u r v e s  were 
p l o t t e d  f o r  each  e lement  ( F i g u r e s  1 -3 ) .  Background v a l u e s  
were e s t a b l i s h e d  a t  t h e  50 p e r c e n t i l e ,  t h e  s t a n d a r d  d e v i a t i o n  
was de te rmined  f o r  each e l ement  by t a k i n g  t h e  h a l f  of  t h e  

d i f f e r e n c e  of  t h e  v a l u e s  a t  t h e  84 and 16 p e r c e n t i l e s .  In 
Table  1 t h e  s t a t i s t i c a l  pa ramete r s  f o r  each e lement  have been 
summarized. 

T A B L E  1 - S t a t i s t i c a l  summary 

I 

M = median v a l u e  -- J - s t a n d a r d  d e v i a t i o n  

Metal 

Hg(ppb) 
P b ( p p m )  

Zn(ppm) 

RESULTS : 
Mercury 

The dominant t r e n d s  f o r  Hg u s i n g  t h e  75ppb c o n t o u r  a r e  

Range 

15-42C 
3-32 
5-279 

300T t o  340T and 045T t o  070T. There a r e  4  o f  t h e  former  t r e n d s  
and 5  of  t h e  l a t t e r .  In a d d i t i o n  t h e r e  i s  a  weak 030T t r e n d  i n  

Mean 

54 
1 2  

60 

t h e  n o r t h w e s t  p a r t  of  t h e  sampled a r e a  a s  d e f i n e d  by t h e  50ppb 
c o n t o u r .  These t r e n d s  a r e  i n t e r p r e t e d  t o  r e p r e s e n t  f a u l t s ,  t h e  
045T-070T s e t  a r e  p a r t i c u l a r l y  i m p o r t a n t  a s  t h e y  cou ld  r e f l e c t  
t h e  p r e s e n c e  o f  ve in  f a u l t s .  The 300T-340T s e t  p robab ly  r e p r e s e n t  

S t d .  
Dev. 

22 
3 

16 

l a t e  p o s t - v e i n  f a u l t s .  

M + r  

76 
15 
76 

M + 2 $  

98 

18 
92 

M+33- 

120 
2  1 

108 

Number o f  samples 

4  1 2  

236 
236 



100% 

nl 
rt 
b. 
< 
ID 

"tl 

4 1 2  s a m p l e s  
Mean: 5 4 p p b  
S t d .  D e v . :  2 2 p p b  

2 0  4 0  6 0  8 0  1 0 0  1 2 0  

F i g u r e  1  - H i s t o g r a m  a n d  c u m u l a t i v e  f r e q u e n c y  p l o t  f o r  Hg 
i n  humus s a m p l e s  - W e s t e r n  Zap C l a i m s  



2 3 6  s a m p l e s  
Mean : 6 0 p p m  - -12 f i~b  
S t d .  D e v . :  16  

F i g u r e  2  - H i s t o g r a m  a n d  c u m u l a t i v e  f r e q u e n c y  c u r v e  
f o r  P b  i n  " B "  h o r i z o n  s o i l  s a m p l e s  - 
W e s t e r n  Zap  C l a i m s  



236 s a m p l e s  
Mean: 6 0 p p m  
S t d .  Dev: 16 

F i g u r e  3 -  ist tog ram and  c u m u l a t i v e  f r e q u e n c y  c u r v e  
f o r  Zn i n  "8" h o r i z o n  soil s a m p l e s  - 
W e s t e r n  Zap C l a i m s  



1. The h i g h e s t  Hg v a l u e  o f  420ppb i s  l o c a t e d  n e a r  t h e  s o u t h  

end o f  L12+050E. T h i s  i s  t h e  l a s t  l i n e  sampled on t h e  g r i d  and 

hence samp l ing  s h o u l d  be c o n t i n u e d  t o  t h e  e a s t .  Hg v a l u e s  a l o n g  

t h i s  l i n e  v a r y  f r o m  40 t o  420ppb and t h e y  appear  t o  t r e n d  330T 

however t h e  a t t i t u d e  o f  t h i s  t r e n d  c o u l d  change once samp l ing  has 

been comple ted  t o  t h e  eas t .  

2. Anomalous v a l u e s  r a n g i n g  f r o m  75 t o  115ppb make up an 
anomaly nea r  t h e  n o r t h  ends o f  L 11+750E t o  'Lll+ 600E. The l o b a t e  

c h a r a c t e r  o f  t h i s  zone d e f i n e  t r e n d s  o f  070T and 300T. A s e r i e s  

o f  n o r t h e a s t  and n o r t h w e s t  a i r p h o t o  l i n e a m e n t s  a r e  p r e s e n t  i n  t h i s  

a rea .  T h i s  anomaly i s  a l s o  open t o  t h e  e a s t .  

3. Ano the r  s e r i e s  o f  above normal  Hg v a l u e s  (70-135ppb) t r e n d  

070T a t  t h e  n o r t h  end o f  L  11+000 - L  11+300. T h i s  anomaly i s  

a l s o  open t o  t h e  e a s t .  

4. Near t h e  s o u t h  ends o f  L 11+390 t o  L 11+600 " A "  anomalous 

Hg va lues  range f r o m  75 t o  145ppb. These anomal ies  t r e n d  050T- 

070T b u t  f o r  t h e  most p a r t  o c c u r  on t h e  a d j o i n i n g  c l a i m s  t o  t h e  

south .  On L 11+390 a  n o r t h  t r e n d i n g  l o b e  o f  t h e  anomaly 

c o i n c i d e s  w i t h  an a i r  pho to  l i n e a m e n t .  

5 .  N o r t h w e s t  o f  t h e  above anomaly and n o r t h e a s t  o f  Shakey 

Lake between L 10+720 and L  11 +000 Hg v a l u e s  v a r y  f r o m  75 t o  

120ppb. The sou thwes t  p o r t i o n  o f  t h e  anomaly t r e n d s  n o r t h e a s t  and 

t h e  n o r t h e a s t  p o r t i o n  t r e n d s  n o r t h w e s t .  

6. I n  t h e  west  h a l f  o f  t h e  sampled g r i d  between L 8+850 and 

L  10 +450 t h e r e  i s  a  l a r g e  Hg anomaly e n c l o s i n g  v a l u e s  v a r y i n g  f r o m  

75 t o  125ppb. The c e n t r a l  p a r t  s f  t h e  anomaly t r e n d s  340T and 

appears t o  mark t h e  n o r t h e r l y  e x t e n s i o n  o f  t h e  Haldane Creek f a u l t .  

The c e n t r a l  p a r t  o f  t h e  anomaly i s  marked by a  m a j o r  070T Hg 

t r e n d  t h a t  e x t e n d s  ac ross  t h e  sampled g r i d  and i t  c o u l d  be a  

r e f l e c t i o n  o f  t h e  f a u l t  zone u n d e r l y i n g  t h e  South McQuesten R i v e r  

v a l l  ey. 



Lead and Zinc  

Pb and Z n  i n  " B "  hor izon  s o i l s  a r e  high a t  s e v e r a l  
p l a c e s  on t h e  sampled g r i d .  Dominant t r e n d s  a p p e a r  t o  be 070T 
-090T and 310T-350T. 

1. Over t h e  anomalous Hg zone on L12+050, Zn (69-  
160ppm) and Pb (24ppm) a r e  above normal.  As wi th  t h e  Hg t h e  
zone i s  open t o  t h e  e a s t .  The t r a c e  of t h e  75ppm Zn c o n t o u r  
i n d i c a t e s  a  t r e n d  o f  070T f o r  t h i s  anomaly. 

2. To the  n o r t h w e s t  n e a r  t h e  n o r t h  ends o f  L11+300 
t o  L11+750 anomalous Zn (76-145ppm) and Pb  (15-20ppm) v a l u e s  
form a s  i r r e g u l a r l y  shaped zone t h a t  i s  l o b a t e  t o  t h e  n o r t h w e s t ,  
e a s t ,  and n o r t h e a s t .  Hg i s  a l s o  anomalous h e r e  and s e v e r a l  
n o r t h w e s t  and n o r t h e a s t  a i r  photo l i n e a m e n t s  a r e  p r e s e n t .  The 
anomaly i s  open t o  t h e  e a s t  and n o r t h .  

3. A t  t h e  n o r t h  ends of  L10+720 t o  L11+390 c o i n c i d e n t  
anomal ies  i n  Z n  (84-279ppm) and Pb (15-16ppm) o c c u r  i n  a  zone 
t h a t  t r e n d s  080T; Hg i s  a l s o  above normal i n , t h i s  a r e a .  The 
anomal ies  a r e  open t o  t h e  n o r t h  and e a s t .  

4.  In t h e  s o u t h  p a r t  of  t he  g r i d  between L11+000 and 
L11+500 an anomalous Zn (85-119ppm)-Pb (15-32ppm) zone t r e n d s  
350T and 070T. Hg i s  a l s o  above normal o v e r  p a r t s  o f  t h i s  

anomaly. Off o f  t he  p r o p e r t y  a t  the s o u t h  ends of L11+600 and 
L11+900' Zn (78-154ppm) and Pb (15-24ppm) a r e  anomalous. 
In fo rmat ion  i s  n o t  s u f f i c i e n t l y  comple te  t o  e s t a b l i s h  a  t r e n d  
f o r  Z n  and Pb however a  c o i n c i d e n t  Hg anomaly here has  a  
n o r t h e a s t e r l y  t r e n d .  



5 .  Low i n t e n s i t y  anomalous  Zn (75-119ppm)-Pb 

(15-18ppm) v a l u e s  o c c u r  i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  sampled 

g r i d  between L10+720 and L11+000. The t r e n d  i s  090T and  

c o i n c i d e s  i n  p a r t  w i t h  a  070T Hg t r e n d  t h a t  p r o b a b l y  marks t h e  

Sou th  Mc Ques t en  R i v e r  V a l l e y  f a u l t .  

6 .  A weak Z n  (79-105ppm)-Pb (15-16ppm) anomaly i s  

p r e s e n t  i n  t h e  n o r t h w e s t  p a r t  o f  t h e  g r i d  a t  t h e  n o r t h  e n d s  

o f  L10+000 t o  L10+450; Hg v a l u e s  a r e  above  normal (80ppb  and 

100ppm) where  Z n  i s  i n  e x c e s s  o f  100ppm. The Zn-Pb anomaly 

t r e n d s  O l O T  and a p p e a r s  t o  l i e  w i t h i n  t h e  Haldane  Creek f a u l t  

z o n e ,  i t  i s  open t o  t h e  n o r t h .  

SUMMARY A N D  RECOMMENDATIONS: 

412 humus and " B "  h o r i z o n  s o i l  s a m p l e s  were  t a k e n  o v e r  

t h e  C e n t r a l  Q u a r t z i t e  Fo rma t ion  i n  t h e  s o u t h w e s t  p a r t  o f  t h e  

Zap C la ims .  Samples  were  t a k e n  a t  l O O m  i n t e r v a l  on l i n e s  50 

t o  200m a p a r t .  The humus s ample s  were  a n a l y z e d  g e o c h e m i c a l l y  

f o r  Hg and 236 "B" h o r i z o n  s ample s  were  a n a l y z e d  g e o c h e m i c a l l y  

f o r  Pb and  Z n .  

Median v a l u e s  f o r  Hg, Z n  and Pb a r e  54ppb ,  60ppm and - 

12ppm r e s p e c t i v e l y .  Va lues  f o r  Hg r a n g e  f rom 1 5  t o  420ppb ,  

f o r  Z n  t h e y  r a n g e  from 5  t o  279ppm and f o r  P b  t h e y  r a n g e  f rom 

3  t o  32ppm. Major  t r e n d s  f o r  Hg a r e  045T-070T and 300T-340T, 

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

Galena H i l l -Keno  H i l l  a r e a  and  t h e  l a t t e r  d i r e c t i o n s  c o r r e s p o n d  

t o  t h e  a t t i t u d e s  o f  l a t e  c r o s s  f a u l t s .  Hence i t  a p p e a r s  t h a t  

Hg a n o m a l i e s  d e f i n e  f a u l t  z o n e s  i n  t h e  C e n t r a l  Q u a r t z i t e  

Fo rma t ion .  T h e r e  a r e  6  anomalous  Hg z o n e s .  Zn-Pb a n o m a l i e s  ;. 

t r e n d  m a i n l y  070T-090T and 310T-350T. T h e r e  a r e  6 anomalous  

z o n e s  on t h e  Zap c l a i m s ,  4  o f  t h e s e  n e a r  t h e  n o r t h  and e a s t  

b o u n d a r i e s  a r e  open .  Most o f  t h e  Zn-Pb z o n e s  a r e  c o i n c i d e n t  



w i t h  Hg i n  humus anoma l i es .  The economic  s i g n i f i c a n c e  o f  

t h e s e  Pb-Zn-Hg a n o m a l i e s  i s  n o t  known, however  t h e i r  a t t i t u d e s  

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

c o u l d  be r e l a t e d  t o  b e d r o c k  s t r u c t u r e s .  

I t  i s  recommended t h a t  a l l  humus samples  be a n a l y z e d  

f o r  Ag, Pb and Zn and a l l  "B" h o r i z o n  samples  s h o u l d  be a n a l y z e d  

f o r  Ag, Pb, Zn and  Hg. t h i s  s h o u l d  g i v e  b e t t e r  anomaly  d e f i n i t i o n  

and h e l p  e s t a b l i s h  t h e  mos t  s u i t a b l e  s o i l  h o r i z o n  f o r  f u t u r e  

s u r v e y s . T o  o b t a i n  c l o s u r e  on t h e  a n o m a l i e s  t h e  geochemica l  

s o i l  s u r v e y  s h o u l d  be e x t e n d e d  t o  t h e  n o r t h  and e a s t .  The 

d e p t h  o f  o v e r b u r d e n  i s  n o t  known, i f  i t  i s  s h a l l o w  t h e  a n o m a l i e s  

c o u l d  be t e s t e d  by  t r e n c h i n g .  However i f  t h i s  does n o t  p r o v e  

p o s s i b l e  t h e n  t h e y  s h o u l d  be t e s t e d  b y  o v e r b u r d e n  s a m p l i n g  a t  

d e p t h  u s i n g  a  d r i l l .  S y s t e m a t i c  s a m p l i n g  s h o u l d  be done f r o m  

s u r f a c e  t o  b e d r o c k ,  i t  i s  p a r t i c u l a r l y  i m p o r t a n t  t h a t  t h e  b a s a l  

t i l l  a t o p  b e d r o c k  i s  sampled.  Mos t  o v e r b u r d e n  d r i l l s  a r e  

c a p a b l e  o f  d r i l l i n g  i n t o  r o c k  and i n  each  h o l e  a  m e t e r  o f  

bed rock  s h o u l d  be p e n e t r a t e d  and  sampled.  

R e s p e c t f u l  l y  s u b m i t t e d  by,  
/> 

CFG/mg 
J a n u a r y  2,1980 

C.F. G leeson  PhD, P.Eng. 
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1. INTRODUCTION 

A seismic refraction survey was carried out by personnel of Kenting 
Exploration Services Limited for Bema Industries over mineral claims 
a t  Keno Hill,  Yukon Territory. The purpose of the survey was to 

determine overburden thi ckness along traverses speci fied by Bema 
Industries. 

The following sections provide a description of the overall method 
utilized t o  collect the f ield data, i t s  reduction to  a useable plot 

and finally, the interpretation of the compiled data. Further, 

sections pertaining t o  f ield methodology and instrumentation are 
included. 



2. SURVEY OPERATIONS 

I n s t r u m e n t a t i  on 

An SIE RS-49 24 channel p o r t a b l e  se i sm ic  system was used i n  

c o n j u n c t i o n  w i t h  a  32 channel camera t o  r e c o r d  t he  da ta  i n  

t h e  f i e l d .  System f i r i n g  was c o n t r o l l e d  by an Inpu t /Outpu t  

b l a s t i n g  u n i t .  A n c i l l i a r y  equipment i s  l i s t e d  i n  Table 2.1 

a long  w i t h  da ta  p e r t a i n i n g  t o  charge s i z e .  A b l o c k  diagram 

of t he  sys tem i s  shown i n  F igure  2.1. 

Survey Procedure 

The f i r s t  s t e p  i n  t h e  procedure was t o  c h a i n  the se ismic  

l i n e  a t  30m i n t e r v a l s  o f  s l ope  d i s t a n c e  and t o  r e c o r d  t h e  

chainage t i e s  w i t h  e x i s t i n g  50m h o r i z o n t a l  chainage. The 

se ismic  cab le  and geophones were then l a i d  o u t  and ins t ruments  

s e t  up a t  a  conven ien t  l o c a t i o n .  Once t he  p a t t e r n  was sho t ,  

t h e  i ns t rumen ts  and cab le  were advanced a long  the  l i n e .  The 

e l e v a t i o n  o f  each geophone s t a t i o n  was determined by 

theodo l  i t e .  

P roduc t i  on Sumnary 

The f o l l o w i n g  t a b l e  d i s p l a y s  a  breakdown o f  man days, number 

o f  charges used and survey p r o d u c t i o n ,  d u r i n g  t he  course of  

t h e  survey. These f i g u r e s  i n c l u d e  t i m e  spen t  by f i e l d  

a s s i s t a n t s  p r o v i d e d  by  Bema i n  suppo r t  o f  the  opera t ions .  

SEISMIC LINE# MAN DAYS # OF CHARGES FIRED PRODUCTION TOTAL 





TABLE 2.1 SURVEY EQUIPMENT AND ARRAY PARAMETERS 

Amp1 i f i e r  - 

Camera - 

Geophones : 

Frequency - 
S t r i n g  - 
Geophone I n t e r v a l  - 

Source Type: 

S i r e  

Depth 

D r i  11 - 

SIE A m p l i f i e r  subsystem 

wi t h  OPA - 9 a m p l i f i e r s  

SIE Model VRO - 6DF 

30 Hz 

S ing le  geophone 

30m 

Geofrac 70% 

l - 50 kg 

Surface 

STHIL Model 4309 c /w  

1.5m stem 



law s t a t e s  that  when a ray travels into a rnedi urn of higher 
velocity the ray i s  bent away from the normal. Mathematically, 
t h i s  i s  expressed as; 

s in  i l  
= - 

sin i2  v~ 
For internal refract ion,  t h i s  formula reduces to ;  

v1 s in  i l  = - 
v2 

therefore i = Sin -1 1 - 

Angle i i s  shown i n  Figure 3.1 
v2 

3. SEISMIC THEORY 

3.1 Basic Considera1:ions 

When a dynamite charge i s  s e t  off  in the ground, energy radiates 
spherically away from the shot point a t  the velocity of the 
ground V, as in Figure 3.1. Once the energy wavefront reaches 

I 

the V1 - V2 interface the energy propagates along the interface 
and refracts  the wavefront toward the surface,  while a t  the 
same time, energy continues t o  travel downward seeking another 
interface . 

Fi gure 3.1 presents the wavefront diagram fo r  a s ingle  layer 
dipppi ng bed s i tuat ion.  Wavefronts are numbered T I ,  T2, T3 

e tc .  t o  coincide w i t h  the position of the wavefront a t  . l ,  .2 ,  
and .3 seconds a f t e r  zero time. I f  geophones were strung out 
along the l ine ,  the energy would impinge upon the cpophones i n  

such a way tha t  the time-distance plot would appear as in 

Figure 3.1. I t  i s  the time-distance diagram tha t  forms the 

basis fo r  data reduction and interpretation. 

Another valuable concept i s  tha t  of the raypath, which by 
def in i t ion ,  i s  a l ine  everywhere perpendicular t o  the 
wavefront. The advantage of the raypath concept i s  in the 
formulati on of analytical expressions. For example, Snell ' s  





3.2 Limitations of the Refraction Method 

As i n  any geophysical method, there are constraints inherent i n  

the method and these must be kept i n  mind when using the seismic 
refraction technique. The more obvious res t r ic t ions  are 

represented in Figure 3 . 2 .  The f i r s t  two si tuat ions are 
characterized by velocity inversions in which a par t icular  
horizon has a higher velocity than the underlying material. I f  

the high speed layer occurs a t  the surface,  interpretat ion 
d i f f i c u l t i e s  are fur ther  aggravated due to  the masking of a l l  
lower velocity materials. This problem i s  l ike ly  the limiting 

fac tor  on th i s  prospect. 

The t h i r d  s i tuat ion involves beds which tend not to  generate a 
d is t inc t ive  refraction a t  the surface. All three cases become 
more l ike ly  w i t h  increasing thickness of overburden. The t h i r d  

and fourth s i tuat ions are due to  the geometry of the surface 
and subsurface. 

Despi t e  the foregoing d i  f f i  cul t i e s ,  the seismic re f rac t i  on can 

prove a viable technique, especially where dri 11 hole data is 
available and the f i e ld  methods have been designed to  anticipate 
and el  iminate the various problems. 



PHENOMENON 

1. H I G H  SPEED LAYER 

VELOCITY INVERSION 

2. VELOCITY INVERSION 

3. T H I N  BEDS 

HIDDEN LAYERS 

4. GEOMETRIC RESTRICTWS 

STEEP VALLEYS 

GEOMETRY RESULT 

1. RAY NOT DIRECTED UPWARDS 

2. V 2  PICKED AS ROCK A N D  

DEPTH TOO. SHALLOW 

1. REFRACTOR AT V 3  NOT SEEN 

2. DEPTH TO V 4  TOO GREAT 

1. SPREAD NUT LONG ENOUGH n 
PICK UP REFRACTOR 

1. REFRACTOR FROM V2 NOT SEE1 

2. DEPTH CALCULATION TOO 

SHALLOW 

FIGURE: 3 2  ' SUMMARY OF SEISMIC REFRACTION LIMITATIONS 



4. INTERPRETATION O F  RESULTS 

4.1 Data Quali t y  
. 

The qua l i t y  of the  re f rac t ion  data obtained during the course 

of this survey is  considered t o  be generally poor. Factors 

which acted t o  l i m i t  data qua l i t y  include poor energy coupling, 

r e su l t i ng  from the use of surface charges, and moisture w i t h i n  

the geophone cable.  Large surface charges were required due 

t o  an i n a b i l i t y  t o  d r i l l  i n  frozen ground. Frequent ra ins  

caused excessive moisture during approximately 60% of the  

survey. Attempts made t o  improve data qual i ty  included 

redundant shooting of 75% of the spreads in order t o  obtain 

reproduci ble data. 

4.2 Data Reduction 

A flow char t  f o r  data reduction and in te rpre ta t ion  is  shown 

i n  Figure 4.1. The f i e l d  records were hand picked f o r  f i r s t  

breaks and a time-distance p l o t  compiled. Representative time 

-distance data were transmitted via telephone to  supervisory 

personnel in  Cal gary, so  t h a t  immediate computer modeling could 

be provided. 

The various method of i n t e rp re t a t i on  available included the  

rigorous mathematical model of mu1 t i - l a y e r  dipping beds by Mota 

(1954), the "Plus-Minus" method of  Hagedoorn (1959) and t he  

wave f ron t  techniques of Thornburgh ( 1930). 

Sei smi c re f rac t ion  s tud ies  performed by the Geologic Survey of 

Canada (Judge, 1976; Carson 1975) over permafrost have shown 

t h a t  i c e  ve loc i ty  i s  extremely var iable .  Where the frozen 

material is  composed of  sand s ized  f r ac t i ons ,  ve loc i t i es  a r e  

found t o  be i n  the range 1.8 - 2.4 m/mse. Higher ve loc i t i es  

of 3.4 - 4.6 m/msec are  noted f o r  i c e  r ich  gravels and coarse 

sand (Carson, 1975). The a t tenuat ion of a signal over sho r t  



Hand Pick F i r s t  Breaks P 
I Compasi te  Time-Di stance Ii aqrams Constructed ] 

1 1 Interpretat ion Method Decided I 
I 

I 
I 

1 
[ Dipping Beds I I "Plus-Mi nus" ] [ Wavefronts 1 

Correcti on 

I 

I Construction of Cross-Section 1 

Figure 4.1 Flow Chart for  Data Reduction and Interpretat ion 



4.2 - Data Reduction Cont'd. 

d is tances f o r  t h e  shot  p o i n t  has been evidenced i n  the  

MacKenzie Bay area where the  response tends t o  zer80 over  120m, 

o r  116 o f  the  t o a l  spread length  (Judge 1976). 

4.3 Discussion o f  Data from Line 4 

The t ime-distance f o r  l i n e  4 i s  g iven i n  F igure 4.2. The 

data i s  i n t e r p r e t e d  t o  represent  sur face energy and n o t  r e f r a c t e d  

energy. A v e l o c i t y  i n v e r s i o n  such as t h a t  d isp layed i n  phenomenon 

1 Figure 3.2 i s  considered t o  be respons ib le  f o r  t h i s  s i t u a t i o n .  

This i n v e r s i o n  could be the r e s u l t  o f  t he  m e l t i n g  o f  overburden 

immediately below the f rozen s u r f i c i a l  m a t e r i a l  by groundwater 

o r  due t o  a v e l o c i t y  occur ing w i t h i n  the  bedrock which was lower 

than the  f rozen s u r f i c i a l  m a t e r i a l ,  o r  a combination o f  these 

c i  rcums tances . 

4.4 I n t e r p r e t a t i o n  o f  L ine  1 

4.4.1 Outcrop Test  

It was decided t o  move t o  l i n e  1 due t o  the  p r o x i m i t y  o f  a 

q u a r t z i t e  outcrop. 0utcrdp represents a p re fe r red  s t a r t i n g  

p o i n t  f o r  a survey because i t  represents a known bedrock 

depth. Several shots were taken on the  outcrop w i t h  the 

geophones s t rung adjacent t o  b u t  n o t  on the  outcrop and 

the  r e s u l t s  presented i n  F igure 4.3. 

I f  t h e  lower v e l o c i t i e s  are considered t o  represent  a 

weathered zone and t h e  h igher  v e l o c i t i e s  f r e s h  rock, then 

the  f resh  rock v e l o c i t y  would be 8.84 m/msec. (This was 

determined by averaging the 3.1 and 2.0 mlrnsec v e l o c i t i e s  

and determining t r u e  v e l o c i t y  from the apparent bedrock 

v e l o c i t i e s  o f  7.0 and 12.1 mlmsec) . The v e l o c i t y  appears 

t o  be r a t h e r  h igh  f o r  q u a r t z i t e  b u t  s t i l l  a poss ib le  

rep resen ta t i ve  v e l o c i t y .  



4.4.2 Line Segment 18 + OON - 8 + 10N 

No bedrock r e f r ac to r  i s  in terpreted as being i n  evidence 

throughout this segment. A velocity inversion s imi la r  

t o  t h a t  encountered along Seismic Line 4 i s  ascribed t o  

t h i s  port ion of the l i ne .  Su r f i c i a l  ve loc i t i es  are  

displayed on Figure 4.4 and range from 4.4m/msec over the 

portion 18 + OON through 10 + 50N t o  3.lm/msec over the 

portion 10 + 50N through 8 + ION. 

Line S e p n t  7 + 50N t o  0 + 50N 

A r e f r a c t o r  occurs over t h i s  portion of the l i n e  which 

exh ib i t s  an in terpreted veloci ty  of 6.2 m/msec. I t s  

s ign i f icance  i s  underlined by the f a c t  t ha t  i t  may 

represent a lower qua r t z i t e  o r  a g r an i t i c  material.  The 

appearance of t h i s  r e f r ac to r  as a f i r s t  a r r i va l  on the 

seismic record i s  considered t o  be the r e su l t  of an 

a t tenuat ion of the s ignal  w i t h i n  a  t h i n  zone of surface 

permafrost over a d is tance of some 400m from the shot  

point  a t  0 + 50N. In order  t o  determine a depth t o  the 

surface  of t h i s  medium a veloci ty  of 1.4 m/msec, 

displayed a t  the  f ron t  end of the  shot  a t  7 + 50N, i s  

a t t r i b u t e d  t o  the material lying underneath the permafrost 

and above the r e f r ac to r  from 7 + 50N t o  0 + 50N. 

Projected ve loc i t i e s  are  p lo t ted  i n  Figure 4.2. F i r s t  

breaks on the  r e f r ac to r  a r e  displayed on the record from 

shot  point  0 + 50N have been sh i f t ed  peak t o  through on 

the  waveform i n  order t o  allow agreement i n  forward/ 

reverse t ravel  times. An addit ional  projection of 1.4 

mlmsec has been made f o r  the  shot  a t  2 + ION, which 

d i sp lays  an apparent r e f r ac to r  veloci ty .  of 5.2 mlmsec. 

An i n t e rp re t a t i on  based upon this veloci ty  display a 

t r u e  r e f r a c t o r  of veloci ty  5.9 mlmsec lying a t  a depth 

of 108m .ve r t i c a l l y  under  s t a t i on  2 + 108m. 



4.4.4 Line Segment 0 + 50N - 12 + OOS 

The three velocities along this portion of the line 
display evidence of lateral velocity changes from a 

mean of 4.7 m/msec through 3.5 m/msec. These 

velocities are interpreted as direct arrivals and a 
velocity inversion i s  considered to  mask the 
presence of bedrock along this portion of the line. 



5. CONCLUSIONS 

For the Keno Hill area, i t  appears that the refraction method i s  of 
l i t t l e  use for defining bedrock depths. The reason for this  i s  the 

presence of frozen surficial material of higher velocity than the 
underlying rock. Although the t e s t  over the quartzite outcrop 

indicated a velocity higher than permafrost, i t  must be remehered 
that a weathered bedrock zone was also encountered. The weathered 

zone would produce a velocity inversion and delay the onset of the 
refracted event beyond the length of the geophone spread. 
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A P P E N D I X  E 

B. CHANDRA's  GEOPHYSICAL ( S E I S M I C  REFRACTION)  REPORT 



Report on t h e  e v a l u a t i o n  and t h e  i n t e r p r e t a t i o n  of t h e  Seismic 

Re f r ac t ion  Survey, Keno H i l l  Area: 

(1) The test l i n e  p r o f i l e  c l o s e  t o  t h e  ou tc rop  ( f i g .  4.3) 

sugges t s  t h a t  t h e  bedrock i s  l i k e l y  t o  be  very  shallow i n  t h i s  

a r ea .  Th i s  assumption i s  suppor ted  by t h e  fo l lowing  f a c t s :  

a )  The outc rop  a long  t h e  test  l i n e  i s  only  approximately 

60 meters away from LINE 1. Unless a  f a u l t  i s  suspec ted ,  t h e  

bedrock i s  l i k e l y  t o  be  shal low c l o s e  t o  t h e  se i smic  LINE 1  

(of t h e  o r d e r  of  10 t o  20 meters ) .  

b) A t  113 meters l o c a t i o n  on f i g .  4.3,  t h e  i n t e r c e p t  t ime 

is  approximately 4  msec. S ince  no sho t  time mark has  been 

recorded  on any of t h e  records  ( p l o t t e d  t i m e s  a r e  w i t h  r e s p e c t  

t o  t h e  t i m e  of a r r i v a l s  a t  f i r s t  geophone), t h i s  i n t e r c e p t  

t i m e  is l i k e l y  t o  be  i n  e r r o r  by 1 o r  2  msec. A 6 m s e c .  of  

i n t e r c e p t  t i m e  i n  a  2.5 km/sec of overburden g ives  bedrock 

depth  of t h e  o r d e r  of 7.5 meters. The p o s i t i o n  of t h e  geophone 

a t  113 meter l o c a t i o n  on t h e  test l i n e  appears  t o  be  on ly  10 

t o  20 meters  away from the  SEISMIC LINE 1. Therefore ,  i t  seems 

reasonable  t o  assume t h a t  t h e  bedrock dephs a r e  of t h e  o r d e r  

of 10 t o  15 meters .  

We:feel t h a t  f o r  t h a t  o r d e r  of bedrock depths ,  t h e  30 

meter  spac ing  as used by Kenting personnel  is  f a r  too  l a r g e .  

I n  a  normal s i t u a t i o n ,  even t h e  f i r s t  geophone 30 meters away 

from t h e  s h o t  i s  n o t  l i k e l y  t o  g e t  a  d i r e c t  wave through t h e  

top  l a y e r  as a  f i r s t  a r r i v a l .  I f  such a  l a r g e  spacing i s  used ,  

i t  i s  normal procedure t o  run a d d i t i o n a l  v e l o c i t y  sp reads  w i t h  

2 t o  5  meters spac ing .  Unfor tuna te ly ,  t h i s  ha s  no t  been done 

f o r  t h i s  survey .  We b e l i e v e  t h a t  t h e  v e l o c i t i e s  shown on f i g .  4 .4  

correspond t o  bedrock v e l o c i t i e s .  

(2)  We have found t h a t  only 4  r eco rds  ou t  of 52 submit ted t o  

us  have sho t  t i m e  b reak  on t h e  t r a c e s .  Without t he  sho t  t ime 

break ,  i t  i s  n o t  p o s s i b l e  t o  g e t  dep ths  t o  t h e  bedrock. Kenting 

personnel  have p l o t t e d  t h e  a r r i v a l  t imes wi th  r e spec t  t o  t h e  

a r r i v a l  a t  t h e  f i r s t  geophone. Thus i n  most ca se s ,  t h e  f i r s t  



f i r s t  p l o t t e d  p o i n t  is 30 meters  + t h e  d i s t a n c e  of t h e  sho t  

from the  f i r s t  geophone. W e  t h ink  t h a t  t h i s  is t h e  main reason 

why lower v e l o c i t i e s  corresponding t o  t h e  top  l a y e r  have no t  

been obta ined  i n  t h i s  survey.  Since a  knowledge of t h e  sho t  

time i s  r equ i r ed  f o r  t h e  depth c a l c u l a t i o n s ,  we th ink  t h a t  

t h i s  p a r t  of t h e  equipment was n o t  func t iona l .  

I n  t h e  absence of a  p r e c i s e  s h o t  t ime,  t h e  r e f r a c t i o n  

d a t a  a r e  only  of l i m i t e d  use. No depth c a l c u l a t i o n s  can be 

done bu t  v e l o c i t y  informat ion  can be of use.  However, from 

t h i s  survey,  we donot even g e t  v e l o c i t y  informat ion  of t h e  

top l a y e r  because t h e  geophone sepa ra t ion  w a s  too  l a r g e .  

(3)  We have t r i e d  t o  re-pick some of t h e  records.  We f i n d  

t h a t  t he  q u a l i t y  of t h e  records  is  extremely poor because 

a )  c ros s - t a lk  problems 

b) On most r eco rds  a f t e r  t h e  f i r s t  few geophones, t h e  

f i r s t  a r r i v a l s  a r e  very  doubt fu l .  We a r e  n o t  convinced t h a t  

they r e p r e s e n t  f i r s t  r e f r a c t e d  enegy. Obviously t h e r e  were 

s e r i o u s  problems w i t h  energy pene t r a t ion .  

c) t h e  f i r s t  a r r i v a l s  a r e  up on some t r a c e s  and down on 

o the r s .  

(4) No f i e l d  r eco rds  corresponding t o  f i g .  4.2 were suppl ied  

t o  u s  and t h e r e f o r e ,  we cannot comment on t h e  q u a l i t y  of t h e  

d a t a  on t h i s  l i n e .  

(5) From t h i s  r e p o r t  i t  is  n o t  c l e a r  i f  c o r r e c t i o n s  f o r  t h e  

change i n  e l e v a t i o n s  along t h e  l i n e  were done. These a r e  

normally r equ i r ed  f o r  such surveys. 

B. Chandra 
Ph. D. 

$lxk$L&di 
F. Maxwell 
M.8c. 

B. CHANDRA 6 ASSOC. LTD. 
940 Eas t  l o t h ,  Vancouver, B.C. 
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Mr. T e r e n c e  M. E l l i o t  
Bema I n d u s t r i e s  L t d .  
5780-203rd  S t r e e t  
L a n g l e y ,  B . C .  
V 3 A  - 1W3 

Re: Seismi  c  r e f r a c t i m -  survey, Keno H i  11 Area. 

Dear T e r r y ,  

In a c c o r d a n c e  w i t h  y o u r  i n s t r u c t i o n s ,  I s u b m i t  t h e  f o l l o w i n g  
o b s e r v a t i o n s  and comments r e g a r d i n g  t h e  above r e p o r t ;  

( 1 )  In  t h e  f i g .  4 . 3 ,  t h e  V2 v e l o c i t i e s  o f  t h e  r e v e r s e d  p r o f i l e  
a r e  shown t o  be 4 . 7  S 7 .0  m/msec from l e f t  and 1 2 . 1  & 12.9m/msec 
f o r  s h o t s  f rom r i g h t .  Such d r a s t i c  changes  a r e  n o t  p o s s i b l e .  The 
t o t a l  t i m e s  f o r  f o r w a r d  and r e v e r s e d  p r o f i l e s  a r e  i n  e r r o r  by 20:; 
o r  more. T h i s  s u g g e s t s  t h a t  e i t h e r  t h e  f i e l d  d a t a  o r  t h e  d a t a  p o i n t s  
a r e  o f  p o o r  q u a l i t y .  

( 2 )  Tne a v e r a g e  v e l o c i t y  o f  8.84m/msec f o r  q u a r t z i t e  i s  t o o  h i g h .  
The v e l o c i t y  i s  known t o  be w i t h i n  4  t o  6m/msec r a n g e ,  w i t h  h i g h e r  
v a l u e  a t  some d e p t h  where t h e  p r e s s u r e  e f f e c t s  become i m p o r t a n t .  The 
f r o z e n  ground does n o t  has  any e f f e c t  on bedrock v e l o c i t y  s i n c e  i c e  
has  a  v e l o c i t y  o f  a b o u t  3.6m/msec. The p r e s e n c e  of i c e  i n c r e a s z s  
v e l o c i t i e s  i n  l o o s e  s u r f a c e  s o i l s  and g r a v e i ,  w e a t h e r e d  and porous 
rocks  e t c .  

( 3 )  I n  t h e  f i g u r e  4 . 4 ,  t h e  changes  o f  t h e  o r d e r  o f  1 0 0  t o  i 5 0  
msec r e p r e s e n t  v e l o c i t y  i n v e r s i o n  a s  c o n c l u d e d  by t n e  r e ~ o r t .  One 
way t o  g e t  a round  t h e  i n v e r s i o n  problem i s  t o  bury s h o t s  ir! t h e  
low v e l o c i t y  l a y e r .  

Between 12+00S and 0+00,  t h e  v e l o c i t i e s  between 4 . 4  and 5 . 6  
m/msec have been e n c o u n t e r e d .  T h e s e  a r e  t o o  h i g h  f o r  f r o z e n  s u r i s ~ ~  
m a t e r i a l  and n o r m a l l y  be c o n s i d e r e d  bedrock  v e l o c i t i e s .  The i n t e r -  
p r e t a t i o n  due t o  t h e  s c a t t e r  o f  t h e  d a t a  p o i n t s  i s  g r e a t l y  i o f l 3 e -  
nced  by how t h e  a v e r a g e  l i n e s  a r e  drawn. I f  t h e y  a r e  bedrock v e l 3 c i  t i c  
t h e n  t h e  bedrock  i s  f a i r l y  s h a l l o w  h e r e .  We s u g g e s t  t h a t  you s h o ~ i l  
o b t a i n  o r i g i n a l  f i e l d  r ecods  from Kenting Lta .  s o  t h a t  t ime p i c k e d  
can be checked b e f o r e  any d e t a i  l e d  r e - i n t e r p r e t a t i o n .  

( 4 )  I  am e n c l o s i n g  a  t a b l e  s h o w i n g - - s e i s m i c  v e l o c i t i e s  i n  S i f f e r e n t  
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rock t y p e s .  I n  s o i l  , - t h e  v e l o c i t y  i s  g e n e r a l l y  i n  t h e  range 2 . 0  
t o  3 . 5  m/msec when f r o z e n .  The v e l o c i t y  o f  t h e  bedrock i s  n o t  
l i k e l y  t o  change by f r o z e n ,  ground. 

I f  you have any q u e s t i o n s  o r  you would l i k e  me t o  do any more 
work on i t ,  p l e a s e  c o n t a c t  me. 

B .  Chandra 
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APPENDIX G 

WESTERN ZAP ROCK ASSAYS 

SAMPLE NO. SAMPLE DESCRIPTION % P b  % Zn o z / t o n  o z / t o n  
Aa A u  

8834 R .Hol lway l  s lease a t  t h e  3 .25  4 .15 2 .89  0 . 0 1 0  
A i r p o r t .  3mxlSm area o f  
r h y o l i t e  b x a .  w i t h  m i n o r  
g a l e n a  a n d  s p h a l e r i  t e  
m i n e r a l i z a t i o n  

Massive p y r i t e - s p h a l e r i t e  0 . 0 4  41.00 6 . 9 4  
f r o m  2-15 cm.wide v e i n  
s p l a y  o f f  G e r l i t z k i  
v e i n  

G e r l i  t z k i  v e i n  s a m p l e  

P y r r h o t i t e - b e a r i n g  s k a r n  
f r o m  n o r t h e r l y -  t r e n d i n g  
t r e n c h  n o r t h  o f  E l s a  
a i r p o r t .  W=0.02% 

Banded g a l e n a  a n d  4.00 8 .70  5 . 1 1  0 . 0 0 5  
s p h a l e r i t e  i n  s k a r n i f i e d  
q u a r t z i t e  a n d  s c h i s t  
n o r t h  o f  r o a d  w e s t  o f  
E l s a  a i r p o r t .  

17cm.wide v e i n  f a u l t  
c o n t a i n i n g  m a s s i v e  
g a l e n a  f r o m  t r e n c h  i n  
q u a r t z  p o r p h y r y  n o r t h  
o f  r o a d  w e s t  o f  E l s a  
a i r p o r t .  
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4.1.0 INTRODUCTION 

4 . 1 . 1  Scope of Report 

This  i s  a prel iminary gecllogical r e p o r t  of work 
c a r r i e d  o u t  i n  August and September of 1979. The work 
included geologica l  mapping and s t ream sediment geo- 
chemistry. Much of  t h e  North and Eastern ZAP i s  covered 
by deep overburden and geo log ica l  mapping on t h e s e  claims 
was n o t  poss ib le .  I n  an a t tempt  t o  determine t h e  geology 
underlying t h e  claim group, geologica l  mapping t o  the  
nor th  of the  claims was conducted. 

4 . 1 . 2  Location and Access 

The Z A P  c la im group i s  loca ted  i n  the  McQuesten Valley, 
nor th  of Elsa .  The Northern ZAP i s  considered t o  be the  
a rea  nor th  of the  South McQuesten River and the  Eastern 
ZAP i s  the  a r e a  e a s t  of t h e  E l sa  w a t e r  r e s e r v o i r .  The a rea  
mapped l i e s  on the  nor thern  s lope  of t h e  McQuesten Valley 
and the  a r e a  between Hanson and Ladue Lakes. 

The main Mayo-Keno road passes  on the  nor th  s i d e  of 
t h e  v a l l e y  and t h e  South McQuesten River posing a d i s t i n c t  
problem f o r  access  t o  the  Northern ZAP. Access t o  t h e  
s lopes  nor th  of t h e  Western ZAP was obtained by t ruck ,  
boat  and h e l i c o p t e r .  The Shanghai Mine Road i s  loca ted  
f i v e  (5 )  k i lometers  nor th  of t h e  Keno-Mayo Road on the  
South McQuesten Road. The br idge  cross ing  the  South 
McQuesten River was i n  a s t a t e  of d i s r e p a i r  and has r ecen t ly  
been dismantled by t h e  Yukon Department of Highways. 

The South McQuesten River may be crossed by boat  a t  
t h e  Elsa  r e s e r v o i r  and on an o l d  mine road four  ( 4 )  k i l o -  
meters nor th  of t h e  Mayo-Keno Road on the  Hanson Lake Road. 

The Hanson Lake.Road passes  along the  base of the  
h i l l  e a s t  of Hanson Lake. Hanson Lake may be crossed by 
boa t  o r  h e l i c o p t e r .  

4.1.3 Ter ra in  

The ZAP claim group l ies between 600 and 1000 meters 
e l e v a t i o n  with the  major i ty  ly ing  below the  750 meter 
contour. The a r e a  geo log ica l ly  mapped lies between 650 
and 1000 meters e leva t ion .  The major i ty  of t h e  ZAP claims 
are wi th in  the  f l a t  l y i n g  McQuesten Valley and are covered 
with deep g l a c i a l  till overburden. The v a l l e y  i s  spa r se ly  
f o r e s t e d  by spruce and hemlock trees with swamps and s m a l l  
k e t t l e  l akes  throughout. The major bodies of water a r e  
Hanson and Proctor  Lakes. 



North of t h e  v a l l e y  t h e  t e r r a i n  s l o p e s  sou th  and 
s o u t h e a s t  and g rades  average 10 t o  20 pe rcen t .  The 
grade  dec reases  i n  t h e  n o r t h e a s t  ZAP t o  less than 5 per-  
cen t .  The s l o p e  is  tree covered and an o l d  burn a r e a  
i s  l o c a t e d  i n  t h e  e a s t - c e n t r a l  ZAP. 

Many s m a l l  c r e e k s  d r a i n  i n t o  t h e  South McQuesten 
River  which meanders wes t e r ly .  Drainage of  t h e  f l a t  
l y i n g  McQuesten Val ley i s  poor. 

H i s to ry  

No ev idence  of  p rev ious  e x p l o r a t i o n  occurs  i n  t h e  
f l a t  l y i n g  McQuesten Val ley b u t  on t h e  s l o p e s  t o  t he  
no r th  t r e n c h i n g  and d r i l l i n g  has  been c a r r i e d  o u t .  

An o l d  s h a f t  and hand winch i n  t h e  n o r t h e a s t  ZAP 
was l o c a t e d  a t  t h e  approximate c o n t a c t  of t h e  Hanson 
Lake I n t r u s i o n  and Lower S c h i s t .  Wooden bucke ts  were 
used f o r  h o i s t i n g  and the  o p e r a t i o n  appears  t o  have 
been abandoned f o r  a t  l e a s t  40 y e a r s .  

Peso S i l v e r ,  now Cima Mines, c a r r i e d  o u t  an under- 
ground e x p l o r a t i o n  program i n  t h e  1960 ' s  on what was 
known a s  t h e  Shanghai Mine. Two a d i t s  and a s h a f t  a s  
w e l l  a s  a sma l l  mining s e t t l e m e n t  w e r e  l o c a t e d  on Cima's 
RUEBEN c l a i m s .  The s i z e  of  t h e  waste  dump a t  t h e  lower 
a d i t  i n d i c a t e s  t h e  mine was of  cons ide rab le  s i z e  b u t  
t h e  p o r t a l  has  caved. A c o n s i d e r a b l e  amount of t r ench ing  
has  been done h i g h e r  i n  e l e v a t i o n  from t h e  a d i t s .  Seve ra l  
t r enches  a r e  a l s o  l o c a t e d  on t h e  s l o p e  n o r t h  of t h e  
c e n t r a l  ZAP nea r  UR C r e e k .  

I n  Decerber of  1950 s i x t e e n  (16)  c l a ims ,  CROWN 
1-8 and ANKER 1-8 w e r e  s t aked  t o  cover  t h e  q u a r t z i t e s  
e a s t  of a n o r t h - e a s t  s t r i k i n g  l ineament  i n  t h e  UR C r e e k  
a r e a  (A.E. Aho, 1961) .  I n  1960 Aaro E. Aho and C e c i l  
D. P o l i  p rospec t ed  s e v e r a l  a i r  photo  l ineaments  and 
s t aked  8 c l a ims  i n  August on t h e  most prominent l ineament .  
S e v e r a l  t r e n c h e s  w e r e  dug and i n  l a t e  Septenber  ve in  
m a t e r i a l  w a s  found. I n  1961 Aho and P o l i  s t a k e d  an add- 
i t i o n a l  40  claims t o  cover t h e  r ena inde r  of  t h e  C e n t r a l  
Q u a r t z i t e  and sank s e v e r a l  p r o s p e c t  p i t s  on t h e  main 
l ineament .  Minor fragments of  a n g l e s i t e  and ga lena  
panned from o r e  t r e n c h e s  assayed 217 ounces p e r  ton s i l v e r .  

I n  t h e  s p r i n g  of  1962 R.E.G. Davis,  R. Oddy and 
A.E. Aho p rospec t ed  t h e  a r e a  of  Argent  Creek where 250 
ounce f l o a t  had been r e p o r t e d  (A. Aho, 1963).  I n  October 
of 1962, 8 ARGENT claims w e r e  s t a k e d  and g e o l o g i c a l l y  
mapped by Dirk Tempelman-Kluit la ter  i n  1963. 



D r i l l i n g  appea r s  t o  have been done r e c e n t l y  on a 
b r e c c i a  zone n e a r  U:R Creek w i t h i n  t h e  l a s t  5 y e a r s .  A s  
the ground i s  h e l d  by United Keno H i l l  Mines, ( t h e  CH 
claims),  it is  surmised  t h a t  t hey  c a r r i e d  o u t  t h e  e x p l o r -  
a t i o n  work. I t  i s  worth n o t i n g  tha t  t h e i r  e x p l o r a t i o n  
e f f o r t  was con f ined  t o  t h e  Upper S c h i s t  on t h e  h i g h  
ground above t h e  v a l l e y .  

4.1.5 C l a i m  S t a t u s  

The n o r t h e r n  and e a s t e r n  ZAP claims c o n s i s t  of  481 
ZAP u n i t s .  The c l a ims  are owned by Canada Tungsten Mining 
Corpo ra t i on  L td .  and l i e  e a s t  o f  t h e  E l s a  wa te r  r e s e r v o i r .  
A l i s t  o f  t h e  c l a ims  and t h e  g r a n t  numbers i s  shown on 
TABLE 1. A l l  claims e x p i r e  on March 2 ,  1980. 

4.2.0 GEOLOGY 

4 . 2 . 1  General  Geoloav 

The a r e a  mapped i n  d e t a i l  l i es  n o r t h  o f  t h e  South  
McQuesten River  and c o n t i n u e s  n o r t h  t o  t h e  r i d g e  t o p  
above t h e  McQuesten R ive r  Va l l ey .  (FIGURE 4 - 1 ) .  I t  
ex t ends  from Argen t  Creek i n  t h e  w e s t ,  eas t  t o  Ladue 
Lake. Minor mapping h a s  been conducted i n  t h e  Ska t e  Creek 
a r e a  which lies e a s t  of  the Hanson Lake I n t r u s i o n  and 
s o u t h  of  Lynx Creek. 

I n  t h e  McQuesten Va l l ey  overburden i s  t h i c h  and 
l i t t l e  ou t c rop  i s  exposed.  On t h e  s l o p e  n o r t h  o f  t h e  
v a l l e y ,  ou t c rops  are s c a t t e r e d  b u t  are l o c a l l y  abundant .  
The t h r e e  main s t r a t i g r a p h i c  u n i t s  r e cogn ized  i n  t h e  
Keno Hi l l -Ga lena  H i l l  a r e a  are p r e s e n t  as w e l l  a s  s e v e r a l  
i n t r u s i v e  phases .  The purpose  o f  mapping i n  t h i s  a r e a  
was t o  o b t a i n  d a t a  from which i n f e r e n c e s  abou t  t h e  bed- 
rock geology of  t h e  McQuesten Val ley  cou ld  be  made. 

S t r a t i g r a p h y  i n  t h e  a r e a  appea r s  t o  be  doubly 
f o l d e d  i n t o  two broad a n t i c l i n e s  which i n t e r s e c t  a t  an  
o b l i q u e  ang l e .  The o l d e s t  o f  t h e s e  s t r u c t u r e s  appea r s  
t o  be  t h e  Mayo Lake A n t i c l i n e .  The h inge  zone o f  t h i s  
s t r u c t u r e  t r e n d s  n o r t h  w e s t  from Mayo Lake, p a s s e s  
through th.e Hanson Lakes a r e a ,  n o r t h  o f  S k a t e  



Creek on t h e  r i d g e  no r th  o f  t h e  v a l l e y ,  and t e r m i n a t e s  
sou th  o f  Lynx Dome. The e f f e c t  o f  t h i s  deformat ion 
w a s  t o  expose a  conformable s e c t i o n  o f  Lower S c h i s t ,  
C e n t r a l  Q u a r t z i t e  and Upper S c h i s t  i n  which younger 
u n i t s  l i e  t o  t h e  s o u t h  w e s t .  

The younger p e r i o d  of  deformat ion has  produced 
t h e  McQuesten River  Anticl . ine . Thi s  s t r u c t u r e  plunges  
down the v a l l e y  toward the southwest  and appears  t o  
o v e r p r i n t  some o f  t h e  e f f e c t s  o f  t h e  Mayo Lake A n t i c l i n e .  
From the hinge zone i n  t h e  McQuesten Val ley  Lower S c h i s t  
i s  appa ren t ly  o v e r l a i n  by C e n t r a l  Q u a r t z i t e  and Upper 
S c h i s t .  However, due t o  deep overburden i n  t h e  v a l l e y ,  
on ly  Upper S c h i s t  and minor C e n t r a l  Q u a r t z i t e  i s  
exposed sou th  o f  t h e  Hanson Lakes. 

W e s t  o f  t h e  Hanson Lakes, i n  t h e  c o r e  of  t h e  
Mayo Lake A n t i c l i n e ,  t h e  Hanson Lake I n t r u s i o n  c rops  
ou t .  On t h e  n o r t h  s l o p e  of  t h e  v a l l e y  t h i s  u n i t  i s  
observed t o  i n t r u d e  t h e  Lower S c h i s t .  The o u t l i n e  
of  t h e  p l u t o n  and h o s t  rocks  can be i n f e r r e d  w i t h  
conf idence t o  t h e  r i d g e  t o p  no r th  o f  t h e  v a l l e y .  A t  
t h i s  p o i n t  s t r u c t u r e s  appear  t o  t e r m i n a t e  a t  a  s t r o n g  
topograph ica l  break.  North-west o f  t h i s  break on ly  
minor mapping o f  l i m i t e d  ou tc rop  has  been conducted.  
Between Lynx Creek and t h e  t opograph ica l  d i s c o n t i n u i t y  
ano the r  i n t r u s i o n  occu r s .  Th i s  i n t r u s i o n ,  named t h e  
H I T  I n t r u s i o n ,  c rops  o u t  as an e longa ted  q u a r t z  
monzonite s t o c k  and appea r s  t o  p e n e t r a t e  C e n t r a l  
Q u a r t z i t e .  The d e t a i l s  of t h e  r e l a t i o n s h i p  between 
t h e s e  two p l u t o n s  are n o t  w e l l  understood.  

On t h e  n o r t h  s l o p e  of  t h e  McQuesten Va l l ey ,  nor th-  
east  o f  t h e  Hanson Lake I n t r u s i o n  and sou th  between 
t h e  i n t r u s i o n  and Hex Creek, Lower S c h i s t  c rops  o u t .  
These exposures  t r e n d  n o r t h  w e s t  and a r e  i n t e r p r e t e d  
t o  l i e  w i t h i n  t h e  h inge  zone o f  the Mayo Lake A n t i c l i n e .  
E a s t  of Ladue Lake, i n  t h e  middle o f  t h e  v a l l e y  ou tc rops  
of  Lower S c h i s t  are t h e  on ly  exposure  of  t h i s  u n i t  i n  
t h e  hinge of  the McQuesten River  A n t i c l i n e .  

Between Hex Creek and P o l i  Creek nor thwes t  t r e n d i n g  
C e n t r a l  Q u a r t z i t e  i s  exposed i n  s c a t t e r e d  ou tc rops  and 
t r enches .  To t h e  southwest ,  immediately n o r t h  o f  t h e  
ZAP c l a im  boundary, C e n t r a l  Q u a r t z i t e  swings t o  s t r i k e  
n o r t h e a s t .  Mapping n e a r  UR Creek and t h e  area a d j a c e n t  
t o  t h e  w e s t  has  de f ined  t h e  r e l a t i o n s h i p  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 .  Where observed 
i n  ou tc rop  and i n  t r e n c h e s  t h e  c o n t a c t  between t h e s e  
u n i t s  i s  g r a d a t i o n a l  and conformable. I t  was d i f f i c u l t  
a t  t i m e s  du r ing  mapping t o  recognize  t h e  c o n t a c t .  The 



con tac t  was t h e r e f o r e  def ined  t o  occur  where the  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  of t h e  Upper S c h i s t  w a s  observed. 

Near UR Creek only a  few exposures of Cen t ra l  
Q u a r t z i t e  were observed. These exposures sugges t  
t h a t  the  Cent ra l  Q u a r t z i t e  swings from i t s  northwest- 
sou theas t  t r end  between Hex and P o l i  Creeks and 
p r o j e c t s  o u t  i n t o  t h e  v a l l e y  t o  t r end  nor theas t -  
southwest. I f  t h i s  i n t e r p r e t a t i o n  i s  c o r r e c t  a  con- 
s i d e r a b l e  amount of q u a r t z i t e  i s  p r e s e n t  i n  t h e  v a l l e y  
below t h e  d r i f t  cover. 

W e s t  from UR Creek t o  Argent Creek only Upper 
S c h i s t  is exposed. The rocks here  a r e  considered t o  be 
on t h e  nor th  limb of the  McQuesten River Ant i c l ine .  
S c h i s t s ,  p h y l l i t e s  and q u a r t z i t e s ,  c u t  by greenstone 
and ac id  s i l l s  and dykes, s t r i k e  genera l ly  east-west 
and d i p  t o  the  nor th .  The Upper S c h i s t  has  been 
mapped t o  the  top  of the  r idge  between t h e  McQuesten 
Valley and Lynx Creek and occurs  south of Skate Creek. 
On t h e  r idge  the  s t r u c t u r e  of the  u n i t  i s  unresolved 
due t o  extens ive  d r i f t  cover. I t  i s  important  t o  note  
t h a t  two s i g n i f i c a n t  occurrences of  Ag-Pb-Zn occur i n  
t h e  Upper S c h i s t .  The most important  occurrence i s  
t h a t  of t h e  Shanghai Mine on t h e  RUEBEN claims. The 
second occurrence i s  the Ag-Pb-Zn showing a t  the  
Skate Creek prospect .  

4 . 2 . 2  Lower S c h i s t  

Exposure of the  Lower S c h i s t  Unit i s  poor due t o  
i t s  low r e s i s t a n c e  t o  e ros ion .  Outcrops of Lower 
S c h i s t  occur e a s t  of Hex Creek and on the h i l l  between 
Hanson and Ladue Lakes. Eas t  of Hex Creek t h e  exposures 
Lower S c h i s t  genera l ly  occur where greenstone bodies 
wi th in  t h e  s c h i s t  have ac ted  a s  r e s i s t a n t  caps t o  
e ros ion .  The Lower S c h i s t  c o n s i s t s  of p h y l l i t i c  
q u a r t z i t e  and s i l t s t o n e ,  s l a t y  p h y l l i t e ,  p h y l l i t e  and 
s c h i s t .  

Q u a r t z i t e  e a s t  of Hex Creek is  brown-green, t h i n  
bedded, f o l i a t e d  p h y l l i t i c  and i s  composed of s e r i c i t e ,  
c h l o r i t e  and quar t z .  Dark grey,  g r a p h i t i c ,  p h y l l i t i c ,  
t h i n  bedded, f o l i a t e d  s i l t s  tone occurs interbedded with 
green-grey, s l a t y  p h y l l i t e .  The p h y l l i t i c  s i l t s t o n e  i s  
composed of q u a r t z  and g raph i t e  while t h e  s l a t y  p h y l l i t e  
i s  composed o f  s e r i c i t e  and quar t z .  Ind iv idua l  g ra ins  
i n  t h e  s l a t y  p h y l l i t e  a r e  n o t  v i s i b l e .  Yellow green 
q u a r t z - s e r i c i t e  s c h i s t  and p h y l l i t e  and c h l o r i t e -  
s e r i c i t e - q u a r t z  s c h i s t ,  which i s  a  darker  shade 'of  



green, p h y l l i t e  , which i n  p laces  e x h i b i t s  chevron 
f o l d s ,  occurs  e a s t  of Hanson Lake. 

4.2.3 Cen t ra l  Q u a r t z i t e  Formation 

Outcrops of Cen t ra l  Q u a r t z i t e  Formation a r e  n o t  
abundant on the  nor th  s i d e  of  t h e  McQuesten Valley 
b u t  angular  f l o a t  and felsenmeer occur throughout 
t h e  a r e a  where t h i s  formation has been mapped. The 
l a r g e s t  outcrops of C e n t r a l  Q u a r t z i t e  occur on Hex 
Creek, approximately 500 meters up s t ream from t h e  
South McQuesten River. 

A t  t h i s  l o c a t i o n ,  medium grey ,  thick-bedded 
q u a r t z i t e  with two t h i n  in te rbeds  of  g r a p h i t i c  
s c h i s t  and t h i n  r u s t y ,  l i m y  in te rbeds  3 cent imeters  
i n  th ickness ,  e x h i b i t  g e n t l e  small-scale  fo ld ing  
wi th  wavelengths of a few meters. Fur ther  upstream 
t h e s e  rocks a r e  o v e r l a i n  by about  8 meters of medium 
grey t h i c k  bedded q u a r t z i t e  t h a t  has  a very uniform 
s t r i k e  and dip.  

Medium and l i g h t  grey ,  massive q u a r t z i t e  t h a t  
o f t e n  has  1 cent imeter  bands of  pure white  q u a r t z i t e  
p a r a l l e l  t o  bedding occurs  a s  angular  f l o a t  i n  a 
s e r i e s  of t renches between Hex0and P o l i  Creeks. 
These bands a l s o  occur  i n  an outcrop of massive 
q u a r t z i t e  east of UR Creek. Medium grey,  th i ck  
bedded massive q u a r t z i t e  crops o u t a t  t h e  nor th  end 
of  t h e  longes t  t rench between Hex and P o l i  Creeks. 

4 . 2 . 4  Upper S c h i s t  

The Upper S c h i s t  i s  exposed nor th  of t h e  e n t i r e  
western ZAP claims and c o n s i s t s  of a series of  interbedded 
q u a r t z i t e s ,  s c h i s t s  and minor l imestone. Within t h i s  
u n i t  t h i c k  beds of  q u a r t z i t e  occur  t h a t  a r e  s i m i l a r  i n  
appearance t o  t h e  Cen t ra l  Q u a r t z i t e  Formation. 

D i r e c t l y  over ly ing  t h e  Cen t ra l  Q u a r t z i t e  Formation 
east o f  UR Creek, t h e  Upper S c h i s t  c o n s i s t s  of i n t e r -  
bedded l i g h t ,  s i lve r -g reen ,  q u a r t z - s e r i c i t e  s c h i s t  
and black g r a p h i t i c  s c h i s t .  Green q u a r t z - s e r i c i  t e  
s c h i s t  above t h e  Cen t ra l  Q u a r t z i t e  has been used a s  a 
marker horizon f o r  t h e  base of  t h e  Upper S c h i s t  Formation. 
Above t h e  interbedded g r a p h i t i c  and q u a r t z - s e r i c i t e  
s c h i s t ,  Central-type q u a r t z i t e  with quar t z  bands occur 
b u t  i s  considered t o  be p a r t  o f  t h e  Upper Sch i s t .  On 



t h e  no r th  s i d e  of t h e  nor th-eas t  t r e n d i n g  f a u l t  
t h a t  c r o s s e s  UR Creek, interbedded g r a p h i t i c  and 
q u a r t z - s e r i c i t e  s c h i s t  and q u a r t z i t e  a r e  o v e r l a i n  
by about  60 meters of g r i t t y  rocks.  Near t h e  base 
of t h i s  g r i t t y  member a  medium-grey, quar tz -graphi te  
p h y l l i t e  has  up t o  5 pe rcen t  equant  q u a r t z  ' eyes '  t h a t  
range from 0.5 t o  4 mi l l ime te r s  i n  s i z e .  The q u a r t z  
' eyes '  are whi te  t o  l i g h t  b lue  and occas iona l ly  b lue  
t o  black i n  co lour .  The g r i t t y  p h y l l i t e  occurs  
interbedded wi th  q u a r t z i t e .  Near t h e  t o p  of  t h i s  
u n i t ,  g r i t t y  q u a r t z i t e  occurs  in te rbedded  wi th  a  
s i l v e r  s e r i c i t e - q u a r t z i t e  p h y l l i t e .  Fu r the r  no r th  
and up s e c t i o n  t h e  l i t h o l o g y  i s  predominated by 
q u a r t z - s e r i c i t e  s c h i s t  and p h y l l i t e .  

A t h i c k  sequence of in te rbedded  q u a r t z - s e r i c i t e  
s c h i s t  and q u a r t z i t e  w i th  minor l imes tone  occurs  on 
t h e  SHANGHAI and RUEBEN cla ims.  A.E .  Aho (1961) 
sugges ts  t h a t  t h e  rocks  on these  c la ims l i e  600 t o  
900 meters s t r a t i g r a p h i c a l l y  h ighe r  than t h e  Upper 
S c h i s t  rocks  j u s t  w e s t  of Hex Creek .  Outcrops of 
q u a r t z i t e  a r e  r a t h e r  abundant i n  t h i s  a r e a  and c o n s i s t  
of dark and medium grey q u a r t z i t e  w i th  1 cen t ime te r  
q u a r t z  bands,  dark grey ,  massive q u a r t z i t e  and minor 
l i g h t  grey q u a r t z i t e .  A member of  banded q u a r t z i t e  
nea r  t h e  upper a d i t  on t h e  RUEBEN c la im group appears  
t o  be approximately 75 meters i n  th i ckness .  A dark 
grey,  massive q u a r t z i t e  and banded q u a r t z i t e  u n i t  wi th  
t h i n  i n t e r b e d s  o f  g r a p h i t i c  s c h i s t  crops o u t  .600 meters 
n o r t h e a s t  of  t h e  upper a d i t .  This  member i s  about  
60 t o  80 meters up s e c t i o n  and appears  t o  be 50 meters 
t h i c k .  A.E. Aho (1961) s t a t e s  t h a t  i n  t h i s  a r e a  t h r e e  
o r  more q u a r t z i t e  members 60 t o  120 m e t e r s  t h i c k  a r e  
sepa ra t ed  by 6 0  t o  120 meters of  s c h i s t s .  I n  a d d i t i o n  
t h e r e  a r e  many t h i n n e r  beds of q u a r t z i t e  interbedded 
wi th in  t h e  s c h i s t  t h a t  s e p a r a t e  t h e  t h i c k e r  q u a r t z i t e  
members. 

West of Shanghai Creek  in te rbedded  g r a p h i t i c  and 
q u a r t z - s e r i c i t e  s c h i s t s  and t h i n  bedded p h y l l i t i c  
q u a r t z i t e s  a r e  o v e r l a i n  by g r i t t y  rocks s i m i l a r  t o  
those  near  UR Creek. These rocks  a r e  considered t o  
be nea r  t h e  bottom o f  t h e  Upper S c h i s t  s e c t i o n .  

Quar tz -graphi te  s c h i s t  w i th  2 m i l l i m e t e r  q u a r t z  
' eyes '  o v e r l a i n  by a  t h i c k  bed of  l i g h t  green,  s l a t y ,  
q u a r t z - s e r i c i t e  p h y l l i t e  occurs  1.5 k i lomete r s  t o  t h e  
n o r t h  of  t h e  RUEBEN claims.  This  g r i t t y  g r a p h i t i c  
s c h i s t  i s  s i m i l a r  i n  hand specimen t o  the g r i t t y  
g r a p h i t i c  p h y l l i t e  which occurs  a t  UR Creek. This  
g r i t t y  p h y l l i t e  may be t h e  same sequence as found a t  
UR Creek and i s  s t r u c t u r a l l y  r epea ted  o r  may be a  
s e p a r a t e  sequence h ighe r  i n  t h e  s e c t i o n .  



4 .2 .5  Greenstone 

Greenstone occurs  throughout t h e  map a rea  and 
outcrop exposure is grood due t o  i t s  r e s i s t a n c e  t o  
e ros ion .  Greenstone i s  t h e  mos t  competent rock 
type i n  t h e  a rea  and f a u l t s  which c u t  these  bodies 
produce wider di1atan. t  zones f o r  o r e  formation. 
Vein f a u l t s  of many of t h e  depos i t s  on Keno H i l l  a r e  
hosted by greens tone.  

I n  t h e  Upper and Lower S c h i s t ,  greenstone occurs  
a s  discont inuous lense-shaped bodies  t h a t  vary i n  
s i z e  from 3 meters t o  s e v e r a l  hundred meters i n  
length.  I n  Cen t ra l  Q u a r t z i t e  they occur a s  continuous 
s i l l s .  The only s i l l  observed i n  the  Cen t ra l  Q u a r t z i t e  
was 4  meters th ick .  Greenstone l e n s e s  a r e  be l ieved 
t o  be metamorphosed boudins of once continuous b a s i c  
sills.  

F o l i a t i o n  i n  t h e  greenstones i s  developed i n  
varying degrees due t o  shear ing .  K.C. McTaggart 
(1960) s t a t e s  t h a t  t h e  th inner  bodies  a r e  more sheared 
than the  t h i c k e r  bodies.  Some of the  t h i c k e r  bodies 
a r e  a c t u a l l y  q u i t e  massive. 

4 . 2 . 6  Quartz-Feldspar Porphyry: Rhyoli te  

S i l l s  of quar tz- fe ldspar  porphyry occur  i n  a l l  
t h r e e  formations. Upper and Lower S c h i s t  a s  w e l l  
a s  Cent ra l  Q u a r t z i t e ,  and a r e  usua l ly  less than 3 
meters th ick .  

On the  h i l l  e a s t  of Hanson Lake a s i l l  of unknown 
thickness  is a white  coloured rock with 1 t o  2  mil l imeter  
phenocrysts of f e l d s p a r  and q u a r t z .  The r a t i o  of quar t z  
t o  f e ldspa r  phenocrysts i s  3 t o  1 and t h e  phenocrysts 
make up t o  30 pe rcen t  of t h e  rock. The matr ix  i s  
white ,  f i n e  gra ined  and r h y o l i t i c  i n  composition. 

An outcrop of g r a n i t e  porphyry occurs  i n  t h e  
Cent ra l  Q u a r t z i t e  b u t  i t s  s i z e ,  s t r i k e  and d i p  were 
n o t  determined. This  blue-grey f i n e  t o  medium grained 
massive rock appears a l t e r e d  and i s  composed of quar t z  
and fe ldspar  . 

A bleached p o r p h y r i t i c  s i l l  i n t r u d e s  the  Upper 
S c h i s t  e a s t  of UR Creek. I n  hand specimen i t  i s  
white ,  p o r p h y r i t i c  and i t s  composition i s  40 percent  
phenocrysts wi th  t h e  remainder be ing  a f i n e  grained 
sericit ic matrix.  I n  t h i n  s e c t i o n  t h e  phenocrysts 



are composed of  q u a r t z  and k a o l i n i t e  pseudomorphs 
a f t e r  f e l d s p a r .  The k a o l i n i t e  pseudomorphs have 
n o t  been preserved and show up as ho les  i n  t h e  s l i d e .  
The phenocrysts  are 2 t o  4 mi l l ime te r s  ac ross  and 
are set i n  a f i n e  grained mat r ix  of quar t z  and s e r i c i t e  
g r a i n s  which are about  0.05 mi l l ime te r s  i n  s i z e .  
Al tered  phenocrysts  up t o  1 mi l l ime te r  are composed 
of sericite. 

A yellow-brown, quar tz- fe ldspar  porphyry s i l l ,  
3 meters t h i c k ,  occurs  on t h e  RUEBEN claim group, 
and t o  t h e  east. Phenocrysts are 1 t o  5 mi l l ime te r s  
i n  s i z e  and make up 25 pe rcen t  of  the porphyry. I n  
t h i n  s e c t i o n  t h e  rock e x h i b i t s  a p o i k i l i t i c  t e x t u r e  
with 0 .1  mi l l ime te r  c r y s t a l s  of s e r i c i t e  s c a t t e r e d  
throughout t h e  matr ix  and i n  f e l d s p a r  phenocrysts.  
Quar tz ,  p l a g i o c l a s e  and muscovite phenocrysts  a r e  
1 t o  2 mi l l ime te r s  i n  s i z e .  P lag ioc lase  phenocrysts 
vary from p a r t i a l l y  a l t e r e d  t o  almost completely 
replaced by s e r i c i t e .  Quar tz  phenocrysts  have remained 
unal te red .  A few of  t h e  l a r g e r  muscovite phenocrysts 
have cores  composed of  a carbonate .  Muscovite appears  
t o  r ep lace  carbonate.  The mat r ix  i s  a mozaic i n t e r -  
growth of 0.05 t o  0.1 mi l l ime te r  quar t z  and p lag ioc lase  
g r a i n s  wi th  minor c a l c i t e  and s e r i c i t e .  

Lamprophyre 

Lamprophyre si l ls and d i k e s  occur on t h e  SHANGHAI 
and RUEBEN claims and e a s t  of  Hex Creek. This grey 
coloured rock c o n s i s t s  of  0.2 t o  1 cent imeter  pheno- 
c r y s t s  of b i o t i t e  set  i n  a f i n e  grained matr ix  of 
b i o t i t e ,  carbonates ,  f e l d s p a r ,  ' s e r i c i t e  and a u a r t z .  
The composition is 30 pe rcen t  b i o t i t e ,  20 percent  
carbonates ,  20 pe rcen t  s e r i c i t e  . , 20 pe rcen t  f e l d s p a r  
and 10 pe rcen t  q u a r t z  with t h e  g ra in  s i z e  0.1 t o  0.5 
millimeters. The i e r i c i t e  appears t o  have replaced  
t h e  carbonate minerals .  -:The phenocrysts are n o t  
abundant and range from 3 t o  15 percent .  Small 2 t o  
4 cent imeter  z e n o l i t h s  o f  q u a r t z i t e  occur sporad ica l ly  
i n  t h e  lamprophyre sills. 

Three p a r a l l e l  sills, ranging i n  th ickness  from 
2 t o  8 meters,  i n t r u d e  Upper S c h i s t  rocks on the  
SHANGHAI and RUEBEN claims, On a v e r t i c a l  rock face  
east of  Hex Creek a lamprophyre s i l l  i n  Lower S c h i s t  
changes d i p  ab rup t ly  t o  a 4 meter wide d ike  t h a t  has  
in t ruded  a body of greenstone;  FIG-NO. 4-2. The age 
r e l a t i o n s h i p  o f  t h e  lamprophyre wi th  r e s p e c t  t o  quar tz-  
f e l d s p a r  porphyry sills is unknown as they are n o t  seen 
cross-cut t ing .  
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4.3.0 STRUCTURIG GEOLOGY 

The g e n e r a l  nor th-eas  t s t r i k e ,  north-ties t d i p  
o f  t h e  rocks  n o r t h  o f  the western  ZAP r e f l e c t s  t h e  
n o r t h e r n  l imb of  t h e  McQuesten River Antic:line. 
Nol:th of  the c e n t r a l  ZAP t h e  s t r i k e  changes t o  t h e  
north-west  and d i p s  south-west .  Th i s  appears  t o  
be  t h e  i n t e r s e c t i o n  o f  the McQuesten River  A n t i c l i n e  
w i t h  t h e  Mayo Lake A n t i c l i n e .  

Seve ra l  n o r t h - e a s t  s t r i k i n g  f a u l t s  o f f s e t  t h e  
rocks  on t h e  no r th  l imb o f  t h e  McQuesten River  A n t i c l i n e .  
A b r e c c i a  zone 2 meters  wide occurs  i n  a t r e n c h  n e a r  
UR Creek; FIG.NO.4-3. A l i n e a r  ex t ends  t o  t h e  no r th -  
east  s e v e r a l  hundred meters and a p a r a l l e l  l i n e  o f  
d r i l l  h o l e s  have been d r i l l e d  700 meters  from t h e  
t r e n c h .  This  l i n e a r  i s  assumed t o  be t h e  s u r f a c e  
exp res s ion  o f  t h e  b r e c c i a  zone. A s l i c k e n s l i d e  i n  
t h e  b r e c c i a  zone, i n d i c a t e s  t h e  l a s t  movement a long  
the f a u l t ,  s t r i k i n g  60 degrees  and d i p p i n g  84 degrees  
t o  t h e  sou th .  The s t r i a t i o n s  on t h i s  s u r f a c e  plunge 
80 degrees  t o  t h e  east. The l i t h o l o g y  on e i t h e r  s i d e  
o f  t h e  f a u l t  i n d i c a t e s  that  t h e  w e s t  s i d e  i s  downthrown 
and the east  s i d e  i s  upthrown. The r e v e r s e  is  i n d i c a t e d  
by an a i r b o r n e  magnetometer survey which s u g g e s t s  the 
east s i d e  is  downthrown and t h e  w e s t  upthrown. The 
b r e c c i a  zone c o n t a i n s  clasts  of  q u a r t z i t e  and s c h i s t  
and i s  cemented by s i d e r i t e ,  l imon i t e  and p y r o l u c i t e .  

Minor f a u l t s  i n  a nearby T-shaped t r e n c h  are 
b e l i e v e d  t o  be a s s o c i a t e d  w i t h  the b r e c c i a  zone. Two 
p a r a l l e l  f a u l t s  s t r i k i n g  330 degrees  and d ipp ing  35 
degrees  e a s t  have one cen t ime te r  of  f a u l t  gouge on 
t h e  hanging w a l l  and a 7 t o  8 cen t ime te r  quar tz -ga lena  
v e i n  on t h e  foo twa l l .  Many s l i c k e n s l i d e s  i n  t h e  same 
t r e n c h  have two major o r i e n t a t i o n s  which s t r i k e  030 
deg rees ,  d i p  70 degrees  sou th  and s t r i k e  330 degrees  
and d i p  82 degrees  east. S i d e r i t e  v e i n s  occur  p a r a l l e l  
t o  t h e  s l i c k e n s l i d e s  and i n  p l a c e s  t h e  v e i n  material 
i t s e l f  ha s  s l i c k e n s l i d e s  . - F a u l t  c o n t a c t s  between 
greens tone  and q u a r t z i t e  occur  r epea t ed ly  throughout  
the t r ench .  

To t h e  w e s t  o f  UR Creek a f a u l t  i s  i n d i c a t e d  by 
l o c a l  changes i n  s t r i k e  and d i p  and a change i n  
l i t h o l o g y .  The a c t u a l  f a u l t  zone was n o t  exposed 
b u t  t h e r e  i s  a weak l i n e a r  f e a t u r e ,  s t r i k i n g  nor th-  
east. The change i n  l i t h o l o g y  a c r o s s  t h e  f a u l t  i n d i c a t e s  
the w e s t  s i d e  is  downthrown and the east upthrown. 



Two p a r a l l e l  nor th-eas t  t r end ing  f a u l t s  a r e  
l o c a t e d  t o  t h e  w e s t  on the  RUEBEN claims. The 
s o u t h e r l y  of  t h e  two f a u l t s  is  i n d i c a t e d  by l o c a l  
changes i n  d i p  and i n t e n s e  deformation of  rocks near  
the f a u l t .  Deformed q u a r t z  "sweats" up t o  30 c e n t i -  
meters t h i c k  and 2 meters long occur i n  a q u a r t z i t e  
member of t h e  Upper S c h i s t .  A f a u l t  i s  s t rong ly  
suggested by increased  d e f o r m  t:ion near  a s t r o n g  
l i n e a r .  The s t r i k e  of  t h e  f a u l t  was n o t  determined. 

The nor thern  most of t h e  two ve ins  has been mined 
a t  t h e  SHANGHAI. D e f i n i t i v e  l i t e r a t u r e  i s  n o t  a v a i l a b l e  
t o  d a t e  and access  t o  the  underground workings is  
prevented by caving a t  t h e  p o r t a l .  Differences i n  
l i t h o l o g y  on e i t h e r  s i d e  of t h e  f a u l t  a s  w e l l  a s  a 
20 cent imeter  zone of f a u l t  gouge a r e  exposed i n  a 
number of t renches  and a smal l  s h a f t .  Many f r a c t u r e s  
i n  t h e  v i c i n i t y  of  the  f a u l t  have been f i l l e d  with 
s i d e r i t e  and black manganese oxides.  The d i r e c t i o n  
of movement along t h e  f a u l t  w a s  n o t  determined. 

The Upper and Lower S c h i s t s  have minor and chevron 
f o l d s  and e x h i b i t  a s c h i s t o s i t y  o r  f o l i a t i o n  t h a t  i s  
usua l ly  p a r a l l e l  t o  bedding. Near t h e  noses of minor 
f o l d s ,  s c h i s t o s i t y  o r  f o l i a t i o n  c r o s s c u t s  bedding. 
" G l e i t b r e t t " .  c leavages,  noted by K.C. McTaggart (1960) 
a t  t h e  south s i d e  of  t h e  v a l l e y ,  are a l s o  p r e s e n t  
nor th  of t h e  South McQuesten River. 

The Cen t ra l  Q u a r t z i t e  has  minor f o l d s  and a 
f o l i a t i o n  t h a t  i s  p a r a l l e l  t o  bedding. 

Greenstone occurs  a s  discont inuous lense-shaped 
bodies and a s  continuous s i l ls .  The l ense  shaped 
bodies  a r e  considered t o  be boudins of once continuous 
s i l l s  (R.W. Boyle, 1965) .  They e x h i b i t  a f o l i a t i o n  o r  
s c h i s t o s i t y  which has  g r e a t e r  i n t e n s i t y  near  t h e  
e x t e r i o r  of the l a r g e  bodies  and throughout the smal ler  
ones. 

Many of  the minor s t r u c t u r e s  a s soc ia ted  with 
recumbent f o l d i n g  discuss6d by K.C . McTaggart (1960) , 
are a l s o  p r e s e n t  on t h e  nor th  s i d e  of the McQuesten 
Valley.  



4.4.0 GEOCHEMISTRY 

Silver-Lead-Zinc 

Stream sediment  samples w e r e  c o l l e c t e d  from 
v a r i o u s  streams i n  t h e  area and ana lyzed  f o r  s i l v e r ,  
l e a d ,  z i n c  and t u n g s t e n ;  FIG.NO. 4-4.  O r i g i n a l  
stream and s p r i n g  sediment  survey c a r r i e d  o u t  i n  
1966 by C.F. Gleeson o f  t h e  G.S.C. w a s  used t o  
determine t h e  r e g i o n a l  background l e v e l s .  A s  i n  
t h i s  survey,  r e s u l t s  of  0.5 pprn o r  g r e a t e r  s i l v e r ,  
35 pprn o r  g r e a t e r  l e a d ,  110 pprn o r  g r e a t e r  z i n c  and 
4 pprn o r  g r e a t e r  t u n g s t e n  and molybdenum a r e  cons idered  
anomalous. D e t a i l e d  s t r eam sediment  surveys  w e r e  
c a r r i e d  o u t  i n  t w o  areas where t h e  1966 survey proved 
anomalous i n  s i l v e r ,  l e a d  and z inc .  Samples anomalous 
i n  t i n  and t u n g s t e n  w e r e  c o l l e c t e d  over  t h e  Hanson 
Lake I n t r u s i o n  where t h e  1966 survey had no d e t e c t i o n  
o f  t h e  e lements .  These samples w e r e  anomalous i n  
molybdenum as w e l l .  

I n  1966, 3 samples w e r e  c o l l e c t e d  from t h e  creek 
t h a t  i s  a d j a c e n t  t o  t h e  SHANGHAI Mine. A l l  t h r e e  
w e r e  anomalous w i t h  r e s u l t s  averag ing  92 pprn l e a d ,  
1016 pprn z i n c  and less than  0.5 pprn s i l v e r .  A sample 
c o l l e c t e d  from t h e  s o u t h  bank o f  t h e  South McQuesten 
River  had 30 pprn s i l v e r ,  2600 pprn l e a d  and 4600 pprn 
z inc .  I n  September o f  1979 a d e t a i l e d  stream sediment  
follow-up survey  was c a r r i e d  o u t  and 10 o u t  of  1 3  
samples w e r e  anomalous i n  s i l v e r ,  l e a d  and z inc  w i th  
the h i g h e s t  sample havinq g r e a t e r  than 100 pprn s i l v e r ,  
9600 pprn l e a d  and 8400 pprn z inc .  Sample l o c a t i o n s  
and r e s u l t s  are i l l u s t r a t e d  on FIG.NO. 4-5. 

Two samples w e r e  c o l l e c t e d  from t r i b u t a r i e s  t h a t  
flow i n t o  t h e  South McQuesten River  from t h e  sou th ,  
8 samples from t h e  sou th  bank of t h e  South McQuesten 
and 3 from t h e  stream t h a t  i s  a d j a c e n t  t o  t h e  SHANGHAI 
Mine. The r e s u l t s  w e r e  s i m i l a r  t o  t h o s e  ob ta ined  i n  
1966. The sed iments  c o l l e c t e d  from t h e  SHANGHAI Mine 
s i te  w e r e  on ly  s l i g h t l y  anomalous b u t  i n  c o n t r a s t  a l l  
o t h e r  samples gave h i g h e r  r e s u l t s .  Sediments anomalous 
i n  s i l v e r ,  l e a d  and z i n c  c o l l e c t e d  from t h e  sou th  bank 
o f  t h e  South McQuesten River  i n d i c a t e  t h a t  groundwater 
f lowing i n t o  t h e  river through t h e  sou the rn  bank has  
anomalous c o n c e n t r a t i o n s  of  t h e s e  meta l s .  The most 
anomalous sample w a s  c o l l e c t e d  d i r e c t l y  on t r e n d  w i t h  
t h e  a i r p h o t o  l i n e a r  b e l i e v e d  t o  o u t l i n e  t h e  v e i n  f a u l t  
a t  t h e  SHANGHAI Mine. The samples c o l l e c t e d  from 
sou the rn  t r i b u t a r i e s  w e r e  f a r  more anomalous than  from 



t h e  n o r t h e r n  t r i b u t a r y ,  even though t h e  no r the rn  
t r i b u t a r y  f lows ove r  the waste dump o f  t h e  SHANGHAI 
Mine. This  d e t a i l e d  sediment  survey  i n d i c a t e s  t h e  
presence  of  m i n e r a l i z a t i o n  sou th  of  t h e  South McQuesten 
R i v e r  and it i s  p o s s i b l e  t h a t  t h e  ve in  mined a t  
SHANGHAI ex tends  s o u t h  o n t o  t h e  no r the rn  Z A P  claims. 

D e t a i l e d  stream sediment  sampling w a s  c a r r i e d  o u t  
on C r y s t a l  Creek where t h e  1966 survey i n d i c a t e s  an 
anomalous sample. Seven samples were c o l l e c t e d  and 
a l l  were anomalous. Sample r e s u l t s  and l o c a t i o n s  a r e  
as i l l u s t r a t e d  on FIG.NO.4-6. I t  is  p o s s i b l e  t h a t  
t h e  anomalous c o n c e n t r a t i o n s  of  me ta l s  i n  t h e  sediments  
are due t o  contamina t ion  from mining a c t i v i t y  a t  t h e  
S i l v e r  Sp r ing  Mine o r  t h e  Formo v e i n  which a r e  2 and 
3 k i l o m e t e r s  r e s p e c t i v e l y  upstream. I n  c o n t r a s t ,  
anomalous c o n c e n t r a t i o n s  i n  a sample from a sma l l  
t r i b u t a r y  a r e  n o t  l i k e l y  due t o  contaminat ion from 
mining a c t i v i t y  and s u g g e s t s  a l o c a l  source  f o r  t h e  
me ta l s .  F u r t h e r  s t r e a m  sediment sampling i s  d e f i n i t e l y  
warranted t o  de te rmine  t h e  anomaly p a t t e r n  and l o c a t e  
i t s  p o s s i b l e  sou rce .  

4 . 4 . 2  Tungsten-Tin-Molybdenum 

Minus 80 mesh f r a c t i o n  a n a l y s i s  of  sediments  from 
d e n d r i t i c  stream system cover ing  t h e  wes te rn ;ha l f  o f  
t h e  Hanson Lake I n t r u s i o n  had up t o  18 ppm tungs t en  
and 5ppm molybdenum. P o w e l l i t e ,  s c h e e l i t e  and magnet i t e  
w e r e  no ted  i n  pan samples where some of t h e  anomalous 
sediments  w e r e  c o l l e c t e d .  The r e s u l t s  of sediment 
samples and pan c o n c e n t r a t e  samples have been p l o t t e d  
on FIG.NO.4-7. 

Minus 80 mesh tungs t en  and molybdenum anomalies 
o v e r l a p  w i t h  t h e  h i g h e s t  molybdenum v a l u e s  l y i n g  
n o r t h  and c l o s e r  t o  t h e  i n t e r i o r  of  t h e  i n t r u s i o n  
than  t h e  h i g h e s t  t ungs t en  v a l u e s .  The h i g h e s t  t ungs t en  
v a l u e s  occur  n e a r  t h e  edge o f  t h e  i n t r u s i o n  and ove r  
coun t ry  rocks  a t  t h e  c o n t a c t .  Unfor tuna te ly ,  due t o  
an  e r r o r  on t h e  p a r t  o f  Bondar-Clegg and Company 
Limi ted ,  a n a l y s i s  of coarser sediment  samples f r a c t i o n s  
was n o t  p o s s i b l e  as t h e  c o a r s e  f r a c t i o n s  w e r e  d i s ca rded .  

The pan c o n c e n t r a t e  samples g e n e r a l l y  c o r r e l a t e  wi th  
the sediment samples f o r  t ungs t en  b u t  n o t  f o r  molybdenum. 
Th i s  can be expec ted  as t h e  molybdenum i n  sediments  
would be hydromorphical ly  d i s p e r s e d  and absorbed i n t o  
p a r t i c l e s  i n  the minus 80 mesh f r a c t i o n s .  I n  pan 



concentrat-es t h e  molybdenum would be assoc ia ted  with 
the  elastic, mechanically t r anspor ted ,  g ra ins  of 
powel l i te .  The tungsten i n  both t h e  pan concent ra te  
and stream sediment samples a r e  due t o  c l a s t i c  s c h e e l i t e .  
It  i s  f o r  t h i s  reason t h a t  a n a l y s i s  of coa r se r  mesh 
f r a c t i o n s  of  t h e  sediment f o r  tungsten would have 
been advantageous. Most of t h e  c l a s t i c  g r a i n s  of 
s c h e e l i t e  observed i n  t h e  pan samples were of t h e  p l u s  
80 mesh f r a c t i o n .  

A cons ide rab le  amount of magnetite was noted i n  
t h e  pan concen t ra te s  and i n  genera l  t h e  magnetite 
concen t ra t ion  c o r r e l a t e d  with the  tungsten.  The 
source of  t h e  magnetite appears t o  be from wi th in  the  
i n t r u s i v e  and poss ib ly  from t h e  country rock a s  wel l .  
A t i n  anomaly occurs  i n  t h e  pan concent ra te  c o l l e c t e d  
a t  t h e  mouth of t h e  e a s t e r n  most t r i b u t a r y  flowing 
i n t o  t h e  South McQuesten River. The pan concent ra tes  
appeared t o  have much more s c h e e l i t e  when lamped 
with an u l t r a - v i o l e t  lamp than was i n d i c a t e d  by a n a l y s i s .  

Coarse c r y s t a l s  of s c h e e l i t e  occur  i n  a 4 cent imeter  
quar t z  ve in  i n  t h e  i n t r u s i o n  south of  t h e  South 
McQuesten River which assayed 0 . 0 8  pe rcen t  tungsten.  
The a r e a  i n  which t h i s  minera l i za t ion  was found d i d  
n o t  have a d e f i n i t e  drainage system and t h e r e f o r e  
sediment samples could n o t  be co l l ec ted .  Limited 
prospect ing  wi th  an u l t r a - v i o l e t  lamp on t h e  i n t r u s i v e  
where anomalous s t ream sediment samples w e r e .  c o l l e c t e d  
d id  n o t  r e v e a l  tungs ten  minera l i za t ion .  

Samples anomalous i n  tungsten were c o l l e c t e d  on 
Pol i  and Hex C r e e k s  and a t r i b u t a r y  t o  Skate Creek. 
The s t ream beds are dominated by rounded g r a n i t i c  
boulders  which a r e  bel ieved t o  have o r i g i n a t e d  from 
a number of small s tocks  which R.W. Boyle (1965) 
mapped a t  t h e  head waters of these  s t reams.  One of 
t h e  s tocks  crops  o u t  where sediment samples from the  
t r i b u t a r i e s  t o  Skate Creek were co l l ec ted .  

4.5.0 MINERALIZATION 

4.5.1 Tungsten 

A s c h e e l i t e  bear ing  quar t z  vein occurs  i n  t h e  
southernmost outcrop of the Hanson Lake i n t r u s i o n  
and assayed 0 .08  percen t  tungsten.  S c h e e l i t e  and 
Powel l i te  occurs  i n  stream sediments i n  the  a rea  of 



t h e  i n t r u s i o n  as d i s c u s s e d  i n  t h e  s e c t i o n  e n t i t l e d  4.4.0 
Geochemistry. Although a l i m i  t e d  amount of  p rospec t ing  
w i t h  an  u l t r a v i o l e t  lamp i n  t h e  geochemically anomalous 
areas d i d  n o t  r e v e a l  m i n e r a l i z a t i o n ,  it i s  b e l i e v e d  
t h a t  t h e  sou rce  o f  the s c h e e l i t e  and p o w e l l i t e  i s  from 
a v e i n  stockwork showing a l t e r a t i o n  zonat ion.  For a  
d e t a i l e d  d e s c r i p t i o n  o f  t h e  m i n e r a l i z a t i o n  i n  t h e  
Hanson Lake I n t r u s i o n  see t h e  r e p o r t  by S.C. B a r t l e t t  
(1979) e n t i t l e d  Geology of  t h e  Hanson Lake I n t r u s i o n .  

4.5.2 S i l v e r  

The f a u l t  b r e c c i a  zone t h a t  c r o s s e s  UR C r e e k ,  
FIG.NO.4-3, was n o t  mine ra l i zed  and cemented by s i d e r i t e ,  
p y r o l u c i t e  l i m o n i t e  and manganese ox ides .  I t  assayed 
0.16 ounces o f  s i l v e r  p e r  t o n ,  0.04 p e r c e n t  l ead  
and 0.10 p e r c e n t  z inc .  Q u a r t z  ve in ing  i n  a  nearby 
t r e n c h  i s  b e l i e v e d  t o  be r e l a t e d  t o  t h e  b r e c c i a  zone 
and c o n t a i n s  minor d i s semina t ions  of  ga lena .  This  
zone assayed  0 .91 ounces o f  s i l v e r  p e r  t o n ,  0.96 
p e r c e n t  l e a d  and 0.37 p e r c e n t  z inc .  The v e i n s  a r e  
7  and 8 c e n t i m e t e r s  t h i c k  and have 1 c e n t i m e t e r  o f  
f a u l t  gouge on t h e  hanging w a l l .  Two samples of  
ga l ena ,  s p h a l e r i t e  and p y r i t e  c o l l e c t e d  from t h e  
w a s t e  dump a t  t h e  SHANGHAI Mine assayed  151.3 ounces 
o f  s i l v e r  p e r  t o n  and 63.2 p e r c e n t  l e a d ,  49.6 ounces 
o f  s i l v e r  p e r  t o n ,  18.9 p e r c e n t  l e a d  and 45.0 p e r c e n t  
z inc .  I n  a d d i t i o n ,  p y r i t e  w a s  no ted  on the waste 
dump. 

S i g n i f i c a n t  m i n e r a l i z a t i o n  was n o t  found exposed 
on t h e  s u r f a c e  b u t  v e i n  stockwork nea r  t h e  f a u l t  
con ta ined  s i d e r i t e  wi th  b l ack  manganese ox ide  s t a i n i n s .  
Samples o f  two o f  t h e s e  v e i n s  c o l l e c t e d  no r th -eas t  of 
t h e  main a d i t  r a n  1 . 5  ppm s i l v e r ,  7lppm l e a d ,  575 ppm 
z i n c  and 410 ppb go ld ,  1 1 . 0  ppm s i l v e r ,  580 ppm l e a d  
and 625 ppm z inc .  A d e s c r i p t i o n  o f  two p o l i s h e d  
s e c t i o n s  o f  o r e  samples from t h e  SHANGHAI Mine a r e  
i nc luded  i n  Appendix A. 

4 - 6 . 0  CONCLUSIONS AND RECOMMENDATIONS 

The C e n t r a l  Q u a r t z i t e  u n i t  which i s  of  prime i n t e r e s t  
because it h o s t s  silver l o d e s ,  is  i n f e r r e d  t o  u n d e r l i e  
a  l a r g e  p a r t  o f  the n o r t h  w e s t  ZAP claim group. Seve ra l  
f a u l t s  no r th  o f  t h e  South McQuesten River  p r o j e c t  on to  
t h e  claim group and two i n  p a r t i c u l a r  war ran t  f u r t h e r  
e x p l o r a t i o n .  



An unmineralized b recc ia  zone a t  UR Creek i s  
cemented by s i d e r i t e ,  pyroluc i  t e  , l imoni te  and quar t z .  
F rac tu res  a s s o c i a t e d  with t h i s  s t r u c t u r e  have t r a c e s  
of  galena and assayed 0.91 ounces pe r  ton s i l v e r ,  
0.96 pe rcen t  l e a d  and 0.37 pe rcen t  z inc ,  i n d i c a t i n g  
t h a t  s i l v e r  and l ead  a r e  a s soc ia ted  with the  f a u l t  
system. The b r e c c i a  zone i t s e l f  assayed only 0.16 
onces pe r  ton s i l v e r ,  0.04 pe rcen t  l ead  and 0.10 
pe rcen t  zinc.  The p o t e n t i a l  of a  s i l v e r  lode wi th in  
t h i s  f a u l t  zone i s  favourable .  

A p o t e n t i a l  economic ve in  f a u l t  p r o j e c t s  onto t h e  
north-west ZAP south of  t h e  SHANGHAI claim group. 
Two a d i t s  and a  smal l  s h a f t  a r e  loca ted  on t h i s  vein 
on the  RUEBEN claims.  No d a t a  was obta ined  concerning 
mining a c t i v i t i e s  a t  t h e  Shanghai Mine b u t  two samples 
c o l l e c t e d  from t h e  l a r g e  waste dump a t  the  lower 
a d i t  assayed 49.6 ounces of s i l v e r  pe r  ton ,  18.9 
pe rcen t  l e a d ,  45.0 pe rcen t  z inc.  and 151.3 ounces 
pe r  ton s i l v e r ,  63.2 pe rcen t  l ead  respec t ive ly .  A 
d e t a i l e d  s t ream sediment survey c a r r i e d  o u t  i n  t h i s  
a r e a  gave a  p o s i t i v e  response and i n d i c a t e d  mineral-  
i z a t i o n  south of t h e  South McQuesten River.  This 
minera l i za t ion  appears  t o  be on the  extens ion  of t h e  
Shanghai ve in  onto t h e  ZAP c laim group. 

The two s t r u c t u r e s  mentioned above a r e  s i g n i f i c a n t  
and warrant  more d e t a i l e d  examination. Limited 
geophysical  surveys t o  a c c u r r a t e l y  l o c a t e  these  
s t r u c t u r e s  combined w i t h  t h e  overburden d r i l l  geo- 
chemistry method would provide enough d a t a  f o r  a  
proper  evalua t ion .  

A VLF elec t romagnet ic  survey and a  proton precess ion  
magnetometer survey are recommended t o  l o c a t e  f a u l t  
s t r u c t u r e s  i n  t h e  d r i f t  covered va l l ey .  These surveys 
should be conducted on smal l  g r i d s  o u t l i n e d  over the  
a r e a  of the  p ro jec ted  ve in  f a u l t s .  Data c o l l e c t e d  
a t  c l o s e l y  spaced s t a t i o n s  along g r i d  l i n e s  i s  requi red  
f o r  an accura te  i n t e r p r e t a t i o n .  Both surveys may be 
conducted on t h e  same g r i d .  

The purpose of  t h e  VLF EM system i s  t o  map ve in  
f a u l t s  a s  conducting s h e e t s .  Gouge i n  the  plane of 
t h e  ve in  f a u l t  i s  more l i k e l y  t o  serve  a s  a  conductor 
than lead-zinc su lph ide  m a t e r i a l .  I t  i s  important  
t h a t  the  g r i d  be o r i e n t e d  with c ross  l i n e s  a t  r i g h t  
angles  t o  the t r a c e  of  t h e  ve in  f a u l t .  Proper o r i e n t a t i o n  
of t h e  survey reduces t h e  i n t e r f e r e n c e  of conducting 
s t r a t i g r a p h y  which may be p resen t .  Since t h e  instrument  
i s  used t o  d e l i n e a t e  v e i n  f a u l t s ,  g r i d  l i n e  spacing w i l l  



depend on t h e  con t inu i ty  of t h e  ve in  f a u l t .  Widely 
spaced l i n e s  may be used i n i t i a l l y  and c lose ly  spaced 
l i n e s  a s  r equ i red .  Both proposed ve in  f a u l t s  a r e  
s t rong ly  developed s t r u c t u r e s  and should be r e a d i l y  
mappable. 

A pro ton  precess ion  magnetometer survey i s  
intended t o  de1ineat.e ve in  f a u l t s  by mapping u n i t s  
of d i f f e r e n t  magnetic s u s c e p t i b i l i t y .  Where u n i t s  
of c o n t r a s t i n g  magnetic s u s c e p t i b i l i t y  a r e  moved 
i n t o  jux tapos i t ion  along f a u l t s  t h e  magnetometer 
survey w i l l  map ad jacen t  p o s i t i v e  and negat ive  
anomalies e longa te  along t h e  t r e n d  of the  f a u l t .  I t  
is  important  t h a t  d a t a  be c o l l e c t e d  a t  c lose ly  spaced 
s t a t i o n s  along c l o s e l y  spaced l i n e s  f o r  g r e a t e s t  
p rec i s ion .  

Stream sediments c o l l e c t e d  on C r y s t a l  Creek 
i n d i c a t e  p o s s i b l e  l o c a l  vein minera l i za t ion .  The 
a r e a  i s  under la in  by Lower S c h i s t  b u t  greenstone i s  
l o c a l l y  abundant. Upstream i n  t h e  Lower S c h i s t  
greenstone i s  found i n  c l o s e  a s s o c i a t i o n  with the  
Formo vein.  The a r e a  anomalous i n  Ag-Pb-Zn should 
be c l o s e l y  prospected and mapped i n  d e t a i l .  Fur ther  
sediment sampling may he lp  t o  d e f i n e  t h e  source a rea .  

Fur the r  geochemical work i n  t h e  form of k e t t l e  
l a k e  sediment sampling over  t h e  ZAP, BE and SIN 
c la im groups i s  warranted i n  an a t tempt  t o  l o c a t e  
f u r t h e r  anomalous zones. Due t o  t h e  f l a t n e s s  of 
t h e  v a l l e y  a d e n d r i t i c  drainage system has n o t  been 
developed. K e t t l e  l akes  a r e  a ma j0.r a r e a  of evaporat ion 
t o  which ground water migra tes ,  p a r t i c u l a r l y  the  
deepes t  a r e a  where permafrost  has  been penet ra ted .  
Metals d i s so lved  i n  ground water concent ra te  i n  t h e  
sediments loca ted  i n  the  deepes t  s e c t i o n  of k e t t l e  
l a k e s  (S.B. Bal lantyne,  1979) . T h i s  i s  i l l u s t r a t e d  
i n  FIG.NO. 4-8. 

FTG.NO. 4-9 shows the  d i s t r i b u t i o n  of k e t t l e  l akes  
on t h e  ZAP, BE and SIN claim groups. There a r e  approx- 
imately 190 k e t t l e  l akes  on t h e  ZAP claims,  25 on t h e  
BE and 45 on t h e  SIN claims. Of these ,  t h e  45 a c c e s s i b l e  
by t h e  South McQuesten River and t h e  30 by road could 
be sampled by por taging  with a canoe. Between 5 and 
10 samples p e r  day could be c o l l e c t e d  by canoe and 
would t ake  two men approximately 10 days t o  complete. 
The remaining 115 k e t t l e  lakes  could be sampled by 
h e l i c o p t e r ,  Assuming a sampling r a t e  of  10 samples 
pe r  hour by h e l i c o p t e r ,  approximately 20 hours of 
h e l i c o p t e r  time would be requi red .  K e t t l e  lake 



sediment sampling may i n d i c a t e  reg ions  i n  which s i g n i f i c a n t  
concentrat ions  of meta l s  occur.  Follow up surveys i n  
anomalous areas  could  d e l i n e a t e  zones which could be 
t e s t e d  by overburden d r i l l i n g .  
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Polished s e c t i o n s  of o r e  from Shanghai Mine waste dump. 

Xineraloqy 

Sec t ion  B 

P y r i t e  3.5 % 
Spha le r i  te  20% 
Galena 15% 
Chalcopyri te  1-2% 
Unknown ( t e t r a h e d r i t e  ?)  

5% 
Gangue 23% 

Sect ion  C 

P y r i t e  50% 
Spha le r i  te  1 2 %  
Galena 30% 
Chalcopyri te  4 %  
Unknown ( t e t r a h e d r i  te ?)  

4 %  
Gangue --- 

Unknown mineral  - A medium grey-yellow grey, nonpleocroic ,  
i s o t r o p i c  minera l ,  a s soc ia ted  wi th  chalcopyr i te .  I n  hand speci-  
men it i s  a d u l l  grey mineral .  No cleavages a r e  developed; 
appears t o  have replaced cha lcopyr i t e .  

Textures 

- P y r i t e  has been replaced by s p h a l e r i t e ,  galena and 
cha lcopyr i t e  which occur i n  f r a c t u r e s  i n  p y r i t e  and 
a s  small  b lebs .  

- S p h a l e r i t e  r ep laces  p y r i t e  and has been replaced  by 
galena and chalcopyr i te .  Spha le r i  t e  occurs i n  f r a c t u r e s  
i n  p y r i t e .  Chalcopyri te  and galena occur i n  f r a c t u r e s  
and small blebs  i n  s p h a l e r i t e .  

- Galena rep laces  p y r i t e  and s p h a l e r i t e  and has  been 
replaced by cha lcopyr i t e ,  Galena occurs i n  p y r i t e  
and s p h a l e r i t e  i n  f r a c t u r e s  and small  b lebs .  Chalcopyri te  
occurs  i n  galena i n  f r a c t u r e s  and small  b lebs .  

- Chalcopyri te  r e p l a c e s  galena,  p y r i t e  and s p h a l e r i  t e  
and an unknown mineral  rep laced  cha lcopyr i t e ,  Chalcopyri te  
occurs  along f r a c t u r e s  and small b lebs  i n  p y r i t e  s p h a l e r i t e  
and galena.  
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APPENDIX B 

ROCK ASSAYS AND GEOCHEMISTRY 

Sample 
N u m b e r  

8901  

8902 

8903 

89 0 4 

8905 

8906 

89 0 7 

89 1 4  

U n l e s s  o t h e r w i s e  s t a t e d  A u  and  Ag g i v e n  i n  o u n c e s  per t o n  and  
o t h e r s  i n  p e r c e n t .  

Sample R e s u l t s  
Au - 5 P b  - Zn - W - O t h e r s  

S p h a l e r i  te  , g a l e n a  a n d  
p y r i t e  v e i n ;  f rom Shang- 
h a i  Mine w a s t e  dump. 0.002 51.9 18.9 45.0 

L i m o n i t e ,  manganese 
o x i d e  v e i n  i n  q u a r t z i t e ;  
f rom RUEBEN claims. L 5ppb 1.5ppm 7lppm 575ppm 

S i d e r i t e  v e i n  i n  g reen -  
s t o n e ;  f r o m  RUEBEN 
claims. 4lOppb 11. Oppm 580ppm 625ppm 

70cm w i d e  calcite- 
q u a r t z  v e i n  i n  g reen -  
s t o n e ;  f r o m  RUEBEN 
claims. N.D. l .0ppm 90ppm 25ppm. 

Q u a r t z - g a l e n a  v e i n  
l o c a t e d  on  f o o t w a l l  
of f a u l t ;  east o f  UR 
Creek.  0.002 0 . 9 1  0.96 0.37 

Q u a r t z i t e  breccia zone 
cemented b y  s i d e r i t e ,  
p y r o l u c i  te, l i m o n i t e  ; 
n e a r  UR Creek .  L0.002 0.16 0.04 0.10 

4cm q u a r t z  v e i n  i n  
g r e e n s t o n e  w i t h  a small 
pod c o n t a i n i n g  m a l a c h i t e ,  
p y r i t e  a n d  l i m o n i t e ;  on  
h i l l  east of Hanson 
Lake. 0.002 0.32 0.32 0 .03  

4cm q u a r t z  v e i n  i n  a 
b i o t i t e  granodiori te 
o u t c r o p  w i t h  coarse 
crystals of s c h e e l i t e  0.005 

N.D. Sb 



- Sample Sample r Number - D e s c r i p t i o n  
R e s u l t s  

A u  - 9 - Others  Pb 
7 

Zn - W 

Walter Malicky ' s 
s a m p l e  from W # l  claim; 
s n l a l l  q u a r t z  v e i n  i n  rock  
and manganese o x i d e s  i n  
s m a l l  f r a c t u r e s ;  exact  
l o c a t i o n  unknown. 0.005 10.05 0.04 0 .01 

Banded s u l f i d e s  from 
S k a t e  Creek. Located 
between c o n t a c t  o f  l i m e -  
s t o n e  and bu f f  p h y l i t i c  
q u a r t z i t e .  Minera l  
banding appa ren t .  Sample 
from f l o a t  i n  Trench #4.  0 .03 5.99 6.25 4.94 

15cm wide q u a r t z -  
a r s e n o p y r i  te  v e i n  found 
i n  t a l u s  s l o p e  among 
g r a n i t i c  bou lde r s .  0.025 

5cm s i d e r i t e  calcite 
l i m o n i t e  manganese 
ox ide  v e i n  w i t h  a n t i -  
mony b e a r i n g  mine ra l s .  
Found i n  ggeenstoneg 
S t r i k e  040 , d i p  80 s. 0.002 L0.05 LO.O1 L0.01 

Greenstone w i t h  f r a c t u r e  
zone; f r a c t u r e s  f i l l e d  
w i t h  b lack  v i t r e o u s  
n o n e r a l  and l i m o n i t e  ; 
n e a r  For tune Creek.  - L0.05 LO.O1 LO.O1 

Large bou lde r  w i t h  
qua r t z - a r s enopyr i  t e  
v e i n  on Fo r tune  Creek. 0.002 1.10 

Galena, p y r i t e  and 
s i d e r i t e  from Shanghai  
mine dump. 



j Sample 
Number 

Sample 
D e s c r i p t i o n  

R e s u l t s  % - 
T o t a l  Fe Sn W Mo Mo S, 

Pan c o n c e n t r a t e  South  
McQuesten R i v e r  a t  
E a s t  Hanson Creek.  2.38 0.06 0.03 0.008 0.013 

Pan c o n c e n t r a t e  E a s t  
Hanson Creek a t  Sou th  
McQuesten River. 10.06 0.29 0.11 0.005 0.008 

Pan c o n c e n t r a t e  above 
South  McQues t e n  
River. 13.73 0.04 0.10 0.007 0.012 

Pan c o n c e n t r a t e  w e s t  
f o r k  o f  W e s t  Hanson 
Creek. 

Pan c o n c e n t r a t e  eas t  
f o r k  a t  w e s t  f o r k  on 
West Hanson Creek.  

Pan c o n c e n t r a t e  e a s t  
t r i b .  o f  e a s t  f o r k  
o f  West Hanson Creek.  

Pan c o n c e n t r a t e  e a s t  
f o r k  of W e s t  Hanson 
C r e e k .  

Pan c o n c e n t r a t e  E a s t  
Hanson Creek. 

1.78 LO. 05 0.06 

27.30 LO. 05 0.13 0.011 0.018 

32.96 L0.05 0.02 0.007 0.012 

L Denotes Less  Than 



APPENDIX- C 

BONDAR-CLEGG L COMPANY LTD. 

A N A L Y S I S  REPORTS 
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, . _ .  . BONDAR-CLELi & COMPANY L T ~  
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-. 
1368 INDUSTRIAL RD, WHITEHORSE, YUKON Y 1A S)91 2V1 PHONE: (403) 667-6523 

TELEX: 036-8-460 

Certificate of Analysis 

Bema l n d u s t r i  TO e s 

5780-203rd S t .  
REPORT NO. . . .  k???! 1.2. . . . . . . . . . . . . .  

DATE . . .  . S ~ p t ; w b ~ r .  m.,. .I???. . . . . .  
Langley. Be C. 

I hereby certify that the foUowin8 are the results of alulys~s  made by us upon the herein described. . .  X Q F ~ .  . . . . . . . . . . . .  samples 

MARKED 

Rejects retained two weeks I* I 
Pulps retained three months 
unless otherwise arranged. 
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BONDAR-CLET r 6. COMPANY LTE 
1368 INDUSTRIAL RD. WHITEHORSE. YUKON Y 1 A 4X 1 PHONE: (403) 667-6523 

TELEX: 036-8-460 

Certificate of Analysis 

Lonaloy, D. C. 
Y3A 1U3 

. . . . . . .  I hereby certify that the following are the results o f  analyses made by us upon the herein described r.f?~k. 

REPORT NO. . . . . .  c \ - 4 W  38. . . . . . . . . . .  

. DATE Y.c .~ .o .~Q& .30, . 1Y7.Y. . . . . . . . . .  

. . samples 

MARKED 

NOTE: 
Rejects retained two weeks 
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APPENDIX D 

SWPLE DATA FORMS 



AETHCD 
1 DATE 

J u ~ Y , ~  PROJECT 79-0 9 

I L - SlIt Sample No. Code: 73 L' 23 S -  

/ / \  T-  Rock \ W-Water 

1 
Year Project Coiiectar Number SAMPLE DATA 

r I t 1 I I 

EXPLORATION DEPARTMENT 

Va lues  ( p p r n  

COLLECTOR C y r i l 1  Orssich N.T. S. 

Remarks Width 
Near contac t  between c e n t r a l  - - - - - - - - - - - - - - - 
q t  z t  and g r a p h i t i c  p h y l l i t e  

I Number 

Lithology--I;raphfiic - - - - 
P h y l l i t e  with Rhyolite 
porphyry l n t r u s l v e  LiaLena 

mi Toma En-ffac'tme-fEce - 

C9 ;#loo 

Locat ion 

CLAIM spr ing  

sed 

CLAIM . 
LEM 11 

* 

I c .o .#I01 

1-4 i n  I 
SILVER M.C. 

Type 
sp r ing  
sed 

b 

s i l t y  

1 

CLAIM T + 0.7 
I 

SILVER M.C., 

lark 
brown 

F e y  
Irown 

buff 

Horiz. 

sp r ing  
sed 

15% org 
20% sand 
55% si l t  
50% sand 
~ 0 %  s i l t  

Depth 

stream c ross ing  c a t  t r a i l  - - - - - - - - - - - -  

Slope 

C.0.#104 

s l t y  cly 
~ t h  10- 
E h X k 5  

mg.lO% 
s i l t  90f 

C L A I M  Northern 

Air photo 7% 1 C.0.#105 :s stream 

6 9 ,  
Crosses c a t  t r a i l ;  has  t i n y  
graphite t - m u s m f b e  f h k e s  - 

sed 

c ~ ~ r ~ N 0 r t h e r n  stream 
sed 

sed 

cm 

6cm 

p W 1 i . t ~  pebb3es i n  stream- - 
I 

brown 

Air Photo 236 
r ,  Northern 

d r y  stream a t  bottom of 
sandy 
s i l t  

_ _ _ _ _ - - - -  - - -  
q u a r t z i t e  felsenmer 

CLAlM 
Northern stream 

C.O.#108 v mn 
sed 

~r photo #236 
brown 

C.0.#109 black s i l t  CLAlM 
Northern 

8Q% snd 
20% s l t  

40% s l t  
5048 snd 

75% snd 
qr,, - 

flow moderate, - -  - - - -  - - -  - - -  

stream 

fkir Photo 236 
'" 

grey 
brown 

15 cm 
sed 

stream ., 
sed 

stream 
sed 

C.O.#110 

C.O.#111 
small t r i b  flowing i n  from - - -  
west.  ~ T O +  2tGp-buE ~ T O G  sl 

15 cm 

6 cm 

CLAlM 
Northern 

T A D  

Air Photo 236 
Northern 

CLAlM 7 AD 

Air Photo 236 

dark 
I rown 

flow moderate, l o t s  of granil  
4 n d . d e r s -  in creek.- -- - - - 



Sample No. Code: L - Slit 
73 S H ~ / 2 3  ;1EAk 
/ I \  \ W-water 

Yeor Roject  Collector Number 

I 1 I 
SAMPLE DATA Values ( P P ' ~  1 

Remarks Au Ag Cu Mo ~b Zn 
t r i b u t a r y  f o r k  - - - - - - - - - - - -  - - -  

1 
I O o L I  

. 
12 83 3 

I-t 
I 

12 70 14 

16 9 0  L2 

13 69 10 

12 78 6 

1 0  
70 3 

I12 :, I 3 

- 
2 11 70 L2 

2 8 5 0 3  

1 8 60L2 

1 I l l  5 0 i 1 8  

Horiz. Depth Slope 

6 cm 

12 cm 

0.6m 

Color Texture Width Number I Loca t i on  1 Type 
m=E 
50% s l t  C.0.#113 1 CLAIM N*zm 1 ;:;;am 

Air Photo 236 
dark 
) rown 40% snd 

m 
c l a y  
80% snd 
2'w=E 
50% s l t  
30% snd 

C.0.#114 
Air Photo 236 

tan-  
brown 

dark  
brown 

CLAlM N - Z D  

Air Photo 236 H grey  
brown 

flow slow-moderate i 10-41 

20% snd 
80% s l t  brown 

s p r i n g  

Air Photo 236 

sprng sed.on west bank  ofmn 
; tream. ?-tense ;run ;tning -1 1: 
on rocks .  took H 0 s m  1 a l s o  

logatsd-at-gr_eesst_on_e guts roq  
wth q t z  1 c a l c i t e  vn cont.ma1 c h ' t e  

s i l t  

ICLAIM ZAP I reddsh 
brwn 

l i g h t  
brown 

l i g h t  
hown 

f i n e  g r  1 s o i l  

CLAlM ZAP 
.0.#120 

stream 

AP#158 sed 

C L A l M  
ZAP 

C.0.#121 stream 

AP#l58 
sed 

CLAlM ZAP 
C .0.#122 stream 

AP#158 
sed  

C.0 .#I23 CLAIM ZAP s t ream 
I 

AP 158 sed 

C L A l M  
ZAP 

C.0.#124 stream 

AP#l58 
I 

sed 

7@ c r s  
sand 

30% s l t  
80% c r s  

sand 
20% s l t  

50% san 
50% s i l  

65% s l t  
35% snd 

flow moderate, panning r e v e a l s  
m a g n e t i - t ~ a n d  scheel i te .Milct  0.3 
r e d  co lou ra t ion  i n  water  
g r a i n  f lowing qu ick ly  
Farr #3 ma31 y- hrrs sch-eekite - 1 1 0 . ~ 1  

tan 
I ?obi 

tan 
h o r n  

gre  Y 
3 rown 

50% s l t  
50% snd 

flow moderate-slow - - - - - - - -  -- - - - 1  1 0 . ~ 1  
brown 
hl o nl i  

50% org  
50% mud 

flow slow, mi ld ly  s t a i n e d  red1 
n n s t r e a m  -bottom, -very - - - f 10.21 

C.O.#125 (CLAIM ZAP I stream 
"A a 
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BE MA INDUSTRIES LTD. I DATE PROJECT 
Sept 16-17 79-09 ANALYST 

METHOD I EXPLORATION DEPARTMENT ( COLLECTOR C v r i l l  Orssich N.T.S. Grid Zone 8 V ;  shee t  105M 

I L - Silt I %rnple No. Code: 73 ,, L/ 23 s- sci, 

/ / \  T-Rack \ W-water 
Yeor Ro jec t  Collectw Number 

1 i 
SAMPLE DATA Values  (pprn  

Remarks Texture Width Number Location Type 
CLAIM N .E .ZAP stream 

c.o.13 
r 

sed 

Color 
50% s i l  
50% org  

dark 
I rown 

tan 
1 rown 

70% s i l  
30% sari 

tr5 u t a r y  f lowing i n  from 
W&€,-froW iGodeFat5 - - - - - 

CLAIM N .E .ZAP s t ream 1-1 sed 

C.O. 141 
CLAIM N.E .ZAP s t ream 

sed 
t a n  
brown 

s i l t  
flow slow, t r i b  flowing i n  
-f ,-m- - - - - - - - - - 

C.O. 142 
western s t ream above f o r k  - - -  - - - -  - - - -  * -  brown s i l t  

I 

C.O. 143 CLAIM N .E. ZAP stream 
I sed 

Eas te rn  s t ream above f o r k  - - - - - - - - - - - -  grey 
brown s i l t  

C.O. 144 
CLAIM N.E.ZAP s t ream 

' sed  
s i l t  w t  
abundan 
organic. 
68% s i l  
40% san  

55% s i l  
45% san 

C.O.  145 
CLAIM N.E. ZAP stream 1-1 sed  brown 

C.O. 146 stream 
CLAIM N.E .ZAP sed t---4 t r i b u t a r y ,  flow rap id  - - - - - - - -  - - - -  brown 

C.O. 147 

N. Cent. ZAP 
C.O. 148 . , stream 

sed 
F a s t  of  U.R.Crk. 

C.O. 149 N. Cent. Z 
L 

E a s t  of U.R.C 
70% org 
30% s i l  red-bm 

outcrop of buff  p h y l i t i c  q t z  
mn-one bank -t i-ntrusive-orr - 
.he o t h e r  s t ream flows over  cc 
s i l t  can be shaken f r e e  of mc 

C.O. 150 CLAIM stream med. 
brown silt ~\.P.#A-21328-32 ( sed 

I I 
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I 
EXPLORATION DEPARTMENT - 

4NALYST 

METHOD 
L - Silt Sample N o  Code: 73 L/ 23 S- 

I I \  T-Rock SAMPLE DATA Values  (pp in  / I \  \ W-Water 
Yeor Roject Collector Number 

Depth Slope 

.O cm 

3 cm 

< -.. . 

I Number I Locat ion I Type Horiz. Color I Texture Width Remarks 
C.O. 165 CLAIM Eas t  of 

HEX Creek 

4 0 %  org  
dark 1 6 0 %  sill brown 

red s t a i n i n g  on s t ream botton - -  - - - - - - - - -  - - - -  

CLAlM 

C.O. 166 brown 
grey I SAME COMMENT AS F O R  - - -  - - - - - -  - - - - - -  

C.O. 1 6 9 - 1 7 5  

C.O. 167 

small  t r i b  flowing i n t o  
FIaquEssfon-hZs T e h  s€a in in$  - C.O. 168 CLAlM H 

C.O. 169 brown 
grey I 

CLAlM 
C . 0 . 1 7 0  I I 

. - 
CLAlM 

C . 0 . 1 7 1  11 

CLAlM 
,.O. 1 7 2  

I 

CLAlM 
C.O. 1 7 3  

CLAlM H C.O. 174 

CLAlM H C.O. 175 

i con t n s  

IJrown m e  org  
AMPLES 176-178 WERE TAKEN- 
%OM A S-MALI, STGUG THAT FLOG 

CLAlM H 11 

CLAlM 
P R 1 7 1  i ? ?  



DATE S e p t 2 4  PROJECT 79-09 
I 1 ANALYST 

I I EXPLORATION DEPARTMENT ( COLLECTOR C y r i l 1  O r s s i c h  N.T. S. G r i d  Z o n e  8 V ,  sheet 1 0 5 M  1 M E T H G ~  
L - Silt Sample No. Code: 73 ,, L/ 23 S -  ", 

1 t I T - Rock 
/ I \  \ w-vibier 

Year Pro~ect  Collector Number 
I I r 

Number 1 Locat ion I Tvoe 

C.O. 181 

C.O. 1 7 8  

C . 0  1 7 9  

C.O. 180 

CLAlM H 
CLAlM 

C.O. 182 

CLAIM N.ZAP . . 
SHANGHIA 

CLAIM CENT.  ZAP 
I 

CRYSTAL CREEK 

CLAlM 

I I 

s t r e a m  
sed  

11 

I I 

CLAlM 

C . 0 . 1 8 4  r F T  
CLAlM 

C.O. 183 
CLAlM 

CLAlM 

, C . 0 . 1 8 5  

C.O. 186 

CLAlM 

1 I I 

CLAlM 

11 

CLAlM ,, 

11 

11 

ior iz .  

L 

SAMPLE DATA 

CLAlM 
L 

Color l~exture I Width Depth 

12 c m  

6 c m  

5 c m  

Values (pp in  

Slope 

DUE-TO HEAVY- BALN BOTE-TBKLNG 

SAMPLES E X C E P T F Q R  183. JUR - 
NY ORGANIC MATTER. FLOW MOD. 

seeq age -besid_e H-ms_on-La_ke_ - 0 . 7  - 
road w i t h  r ed  s t a i n i n g .  Sample 

L. I 



9 8  
HANSON LAKE INTRUSION, NORTHERN ZAP CLAIM GROUP 

5.1.0 INTRODUCTION 
/- 

Geologica l  mapping and sampling w a s  per-  
formed o v e r  t h e  n o r t h e a s t  p o r t i o n  o f  t h e  ZAP 
claim block.  The c l a i m s  cover  a medium-sized 
g r a n i t i c  i n t r u s i o n  -which shows d i s t i n c t  s tock-  
work a l t e r a t i o n  zonat ion.  Geochemical surveys  
conducted i n  t h e  area i n d i c a t e  t h a t  t h e  i n -  
t r u s i o n  may h o s t  s i - i f i c a n t  W ,  Sn and Mo 
concen t r a t i ons .  From t h e  r i d g e  t o p  w e s t  of  
t h e  ZAP c l a ims ,  t h e  i n t r u s i o n  ex tends  s i x  ( 6 )  
k i l o m e t e r s  e a s t  a lmos t  t o  t h e  Hanson Lakes i n  
t h e  South McQuesten River Val ley.  North t o  
sou th ,  t h e  body measures approximately  f o u r  ( 4  
k i lome te r s .  The p l u t o n  i s  cons idered  t o  be  one 
o f  a  number of  g r a n i t i c  i n t r u s i o n s  which l i e  
w i t h i n  t h e  hinge zone of  t h e  Mayo Lake A n t i c l i n e .  

Mapping of  t h e  l i m i t e d  exposure was con- 
ducted us ing  F e d e r a l  Government low l e v e l  1 "  = 
2000' a e r i a l  photographs .  Twelve ( 1 2 )  mandays 
w e r e  a l l o t t e d  by Bema I n d u s t r i e s  Limited e m -  
p loyees  f o r  t r a v e r s i n g  and sampling on t h e  
p lu ton .  This  r e p o r t  i s  t h e  r e s u l t  of t h a t  work. 

5.2.0 GEOLOGY 

Boyle (1965) mapped t h e  p l u t o n  t o  l i e  e n t i r e l y  
w i t h i n  t he  Lower S c h i s t  u n i t  e x c e p t  where r e s i s t a n t  
knobs p ro t rude  t h e  t h i c k  cover of t he  South 
McQuesten River  Va l l ey .  Mapping by O r s s i c h ,  E l l i o t t  
and P h i l p o t  i n  1979 have confirmed Boy le ' s  work. 
Where exposed,  t h e  c o n t a c t  i s  sha rp  wi th  b i o t i t e  
h o r n f e l s  developed i n  t h e  thermal  au reo le  o f  t h e  
p lu ton .  Some d issemina ted  su lph ides  , probably 
p y r r h o t i t e  , occur  i n  t h e s e  metamorphic rocks .  

Based on f i e l d  o b s e r v a t i o n s ,  t h e  i n t r u s i o n  i s  
a  l i g h t - c o l o u r e d ,  coarse-gra ined  q u a r t z  monzonite. 
Some v a r i e t i e s  are a lmos t  l e u c o c r a t i c .  White 
k - f e ld spa r ,  l i g h t - c o l o u r e d  p l a g i o c l a s e  and q u a r t z  
comprise t h e  a c i d  component of t h i s  rock.  Sofie 
v a r i e t i e s  a r e  subporphyr i  t i c  w i t h  l a r g e  k - f e ld spa r  
phenocrys t s  sometimes i n  e x c e s s  of  a  cen t ime te r  i n  
l eng th .  I n  t h i n  s e c t i o n ,  t h e  rock i s  composed cf 
roughly e q u a l  p r o p o r t i o n s  o f  k - f e ld spa r ,  p l ag io -  
c l a s e ,  and q u a r t z .  Coarse euhedra l  o r  f i n e  t o  
medium subhedra l  b i o t i t e  i s  t h e  only  o t h e r  abundant 
mine ra l  p r e s e n t  and u s u a l l y  comprises l e s s  than  
10% o f  t h e  mode. Both t r i c l i n i c  and monocl inic  
k - f e l d s p a r s  and zoned and unzoned s o d i c  p l a g i o c l a s e s  
a r e  p r e s e n t .  Minor s a u s s u r i t i z a t i o n  of  f e l d s p a r s ,  
e s p e c i a l l y  o f  zoned p l a g i o c l a s e  co re s  and minor 
c h l o r i t e  a l t e r a t i o n  o f  b i o t i t e ,  occurs  i n  t h e  "un- 
a l t e r e d "  p o r t i o n s  o f  t h e  p l u t o n .  



A l t e r a t i o n  zonat ion i n  t h e  Hanson Lake In-  
t r u s i o n  h a s  on ly  been observed t o  d a t e  i n  t h e  
wes t e rn  h a l f  o f  t h e  p lu ton .  A l t e r a t i o n  minera l s  
occur i n  and a d j a c e n t  t o  stockwork v e i n l e t s  which 
c r o s s c u t  r e l a t i v e l y  u n a l t e r e d  q u a r t z  monzonite . 
The v e i n l e t s  vary  i n  s i z e  and c o n c e n t r a t i o n  and 
a l s o  d i f f e r  i n  mineralogy. Zones o f  v e i n l e t s  
b e a r i n g  d i f f e r e n t  mine ra log ie s  are d i s t i n c t  and 
can be mapped. A t  least e i g h t  ( 8 )  a l t e r a t i o n  
assemblages have been observed and are l i s t e d  
below. These assemblages have been d iv ided  i n t o  
two zones which c o n s i s t  o f  a h i g h e r  temperature  
mine ra l  assemblage which g rades  i n t o  a c o r r e s -  
ponding lower tempera ture  assemblage. 

A l t e r a t i o n  Assemblaaes 

Q u a r t z  v e i n l e t s  - with  a p p a r e n t l y  l i t t l e  o r  
no a l t e r a t i o n  of  w a l l  rocks .  

Q u a r t z - s e r i c i t e  assemblage - q u a r t z  v e i n l e t s  
w i t h  bleached a l t e r a t i o n  envelopes  con- 
t a i n i n g  q u a r t z  and ser ic i te .  

Q u a r t z - a c t i n o l i t e  assemblage - v e i n l e t s  wi th  
a c t i n o l i t e  s e l v a g e s  and q u a r t z .  Very minor 
sphene i s  u s u a l l y  p r e s e n t  i n  narrow, bleached 
a l t e r a t i o n  enve lopes .  

~ A c t i n o l i  te-sphene t b i o t i t e  v e i n l e  ts - coarse  
g ra ined  a c t i n o l i t e  w i th  minor amounts of 
f i n e  t o  coa r se  g ra ined  sphene and l a t e  
b i o t i t e  . 
A c t i n o l i  t e - c h l o r i t e  v e i n l e t s  - c h l o r i t i z a t i o n  
of  a c t i n o l i t e  accompanied by bleached a l t e r -  
a t i o n  enve lopes .  C a l c i t e  may be p r e s e n t  i n  
t h e  enve lopes .  

S i d e r i t e - l i m o n i t e  - q u a r t z - s e r i c i t e  assemblage - 
coarse-gra ined  s i d e r i t e  w i th  c r u s t s  of  l i m o n i t e  . 
Wall rock i s  e x t e n s i v e l y  a l t e r e d  t o  q u a r t z  
and s e r i c i t e  wi th  c a r b o n a t e ,  probably c a l c i t e .  

Ca rbona te -ch lo r i t e  assemblage - c a l c i t e  vein-  
le ts  w i t h  c h l o r i t e  pseudomorphs a f t e r  w a l l  
rock b i o t i t e .  

C a l c i t e  v e i n l e t s  - u s u a l l y  narrow and l e a s t  
abundant o f  a l l  v e i n l e t  t ypes .  



These assemblages can be grouped i n t o  two 
zones. The zone boundary is g r a d a t i o n a l  and 
is marked by t h e  d i sappearance  o f  a c t i n o l i t e  t o -  
ward t h e  margin of  t h e  p l u t o n  and t h e  appearance 
o f  ca rbona tes .  C h l o r i t e  a l t e r a t i o n  o f  a c t i n o l i t e  
i s  common and may r e p r e s e n t  o v e r p r i n t i n g  by t h e  
l o w e r  t empera ture  assemblages. The two re- 
cognized a l t e r a t i o n  zones o f  the Hanson Lake 
I n t r u s i o n  are h e r e  l a b e l l e d  t h e  A c t i n o l i t e  Zone 
and t h e  Carbonate Zone. The A c t i n o l i t e  Zone 
l ies  toward t h e  c e n t r e  o f  t h e  a l t e r e d  p o r t i o n  of  
t h e  p l u t o n  and i n c l u d e s  assemblages 1 through 5. 
Although assemblage 1 occur s  i n  bo th  zones, i t  
is  most common i n  t h e  A c t i n o l i t e  Zone. Along t h e  
i n f e r r e d  sou thwes te rn  c o n t a c t  o f  t h e  i n t r u s i o n  
t h e  Carbonate Zone occurs .  Assemblages 6 t o  8 
are found w i t h i n  t h i s  zone as w e l l  a s  a few 
q u a r t z  v e i n l e t s  desc r ibed  a s  Assemblage 1. 

5.3.0 MINERALIZATION 

Geochemical surveys  conducted i n  1965 and 
1979 s u g g e s t  t h a t  t h e  Hanson Lake I n t r u s i o n  
p o t e n t i a l l y  h o s t s  s i g n i f i c a n t  c o n c e n t r a t i o n s  of  
W ,  Sn and Mo. Only a l i m i t e d  amount o f  work has  
been performed t o  d a t e  i n  t h e  area which s o  f a r  
has  produced one s c h e e l i t e  showing. The showing 
i s  l o c a t e d  on a g r a n i t i c  b l u f f  on the e a s t  s i d e  
of  a small k e t t l e  l a k e  which l ies  approximately 
f o u r  hundred ( 4 0 0 )  meters  e a s t  of  t h e  South 
McQuesten River ,  approximately  twenty-two hundred 
(2200) meters due n o r t h  of t h e  most western  ex- 
t r e m i t y  of t h e  l a r g e s t  of  t h e  Hanson Lakes. T h i s  
l o c a t i o n  i s  a l s o  e i g h t e e n  hundred (1800) meters  
N70E of  t h e  p o i n t  a t  which t h e  road which d i s -  
s e c t s  t h e  p lu ton  c r o s s e s  t h e  South McQuesten River .  
Here s c h e e l i t e  occurs  i n  a q u a r t z  ve in  which c u t s  
t h e  g r a n i t i c  rocks  i n  an a r e a  n o t  mapped by t h e  
w r i t e r .  A g rab  sample assayed  0.08%W(0.10% WO3) . 

I n  a d d i t i o n  t o  t h i s  showing, pan samples 
t aken  from v a r i o u s  c r eeks  i n  t h e  a r e a  conta ined  W ,  
Sn and Mo minera l s .  S c h e e l i t e ,  p o w e l l i t e ,  and 
cassi teri te occur red  i n  pan c o n c e n t r a t e s  from 
c r e e k s  which d r a i n  a l t e r e d  zones o f  t h e  i n t r u s i o n .  
These c o n c e n t r a t e s  w e r e  a ssayed  f o r  W ,  Sn, Mo and 
t o t a l  Fe. 

Values f o r  t ungs t en  ranged from 0.20% W t o  
0.02% W. The peak va lue  w a s  ob t a ined  from t h e  w e s t  
f o r k  o f  W e s t  Hanson Creek a t  i ts  confluence wi th  t h e  
east  f o r k .  The w e s t  f o rk  o f  W e s t  Hanson Creek i s  
b e l i e v e d  t o  roughly fol low t h e  p l u t o n  - Lower 
S c h i s t  c o n t a c t .  



I t  i s  a t  t h i s  l o c a t i o n  t h a t  a peak value 
f o r  W was obta ined  f.rom s i l t  samples analyzed f o r  
t h e  -80 mesh f r a c t i o n .  This  junct ion is  :Located 

srs up- roughly t h r e e  hundred and f i f t y  (350) mete- 
stream from t h e  p o i n t  a t  whlich t h e  road c~rosses  
W e s t  Hanson Creek before  it e n t e r s  the  South 
McQues t e n  River. Other i n t e r e s t i n g  value:; were 
obta ined  from sites which dra ined  the  a l t e r e d  
p o r t i o n  of t h e  pluton.  Values of 0.13% W w e r e  
ob ta ined  a t  si tes from which peak Mo values 
w e r e  obtained.  These sites a r e  discussed below 
with molybdenum. 

Molybdenum pan concent ra tes  were assayed 
f o r  Mo and have been converted t o  MoS2 values .  
MoS2 concent ra t ions  ranged from a low of 0.008% 
MoS2 t o  a peak of  0.018% MoS2. Two such peak 
va lues  were obta ined  from t h e  e a s t  fork of West 
Hanson Lake where it  d r a i n s  t h e  a l t e r e d  por t ion  
of t h e  pluton.  One sample was obtained from the  
e a s t  fork a t  t h e  same junct ion discussed above 
under tungsten.  The o t h e r  peak value was ob- 
t a i n e d  t h r e e  hundred (300) meters upstream from 
the previous s i t e  mentioned. 

Tin as says  gave a range between 0.29% Sn and 
t r a c e  amounts less than 0.05% Sn. The peak 
value f o r  t i n  was obtained from a sample c o l l e c t e d  
a t  t h e  mouth o f  E a s t  Hanson Creek where it e n t e r s  
t h e  South McQuesten River. This a rea  was n o t  
mapped by t h e  w r i t e r  and, t h e r e f o r e ,  no comment can 
be made o t h e r  than t h e  f a c t  t h a t  the  sample s i t e  
i s  wi th in  t h e  a r e a  under la in  by the  Hanson Lake 
I n t r u s i o n .  



5.4.0 CONCLUSION 
/. 

The Hanson Lake I n t r u s i o n  is a medium-sized 
q u a r t z  monzonite s tock  which shc~ws two zones o f  
stockwork a l t e r a t i o n .  I n  a d d i t i o n  t o  f r e s h ,  u n a l t e r e d  
q u a r t z  monzoni te , a h igh  t empera tu re  a l t e r a t i o n  
assemblage named t h e  A c t i n o l i t e  Zone and a  low 
t empera tu re  assemblage named t h e  Carbonate Zone have 
been mapped. S i l t  geochemistry su rveys  o f  1965 and 
1979 and pan c o n c e n t r a t e  a n a l y s e s  show a  d i s t i n c t  
p o s i t i v e  c o r r e l a t i o n  between areas anomalous i n  
t u n g s t e n  and molybdenum and areas i n  which stockwork 
m i n e r a l i z a t i o n  has  been mapped. No anomalous a r e a s  
have been o u t l i n e d  where f r e s h ,  u n a l t e r e d  g r a n i t i c  
rocks  have been mapped. 

5 .5 .0  RECOMMENDATIONS 

Tungsten and t i n  occurs  i n  t h e  Hanson Lake 
I n t r u s i o n  i n  t h e  form of s c h e e l i t e  and c a s s i t e r i t e  
r e s p e c t i v e l y .  These mine ra l s  appear  t o  be r e l a t e d  
t o  t h e  stockwork a l t e r a t i o n  zones mapped w i t h i n  t h e  
p lu ton .  To e v a l u a t e  t h e  economic p o t e n t i a l  of t h e  
p l u t o n ,  an e x t e n s i v e  rock c h i p  sample survey  i s  
recommended. Outcrops c u t  by stockwork v e i n l e  ts 
should  be c h i p  sampled over  3 meter l e n g t h s  and 
analyzed f o r  W ,  Sn and Mo. Th i s  survey  should 
i n c l u d e  ou tc rops  on t h e  West Hanson C r e e k  d ra inage  
system and o u t c r o p s  i n  t h e  e a s t  n e a r  t h e  s c h e e l i t e  
showing e a s t  o f  t h e  South McQuesten River .  

I f  r e s u l t s  ob t a ined  from t h e  above survey a r e  
encourag ing ,  a  s o i l  geochemistry survey i s  recommended. 
S ince  bo th  s c h e e l i t e  and c a s s i t e r i t e  a r e  r e l a t i v e l y  
s t a b l e  i n  t h e  wea ther ing  environment a  convent iona l  
s o i l  geochemist ry  survey would be  of  l i t t l e  use.  
When l i b e r a t e d  d u r i n g  wea ther ing  t h e s e  heavy mine ra l s  
remain c l o s e  t o  t h e  bedrock- res idua l  s o i l  i n t e r f a c e .  
The most r e l i a b l e  sampling procedure  f o r  t ungs t en  and 
t i n  geochemist ry  purposes  would be  t o  ana lyze  s o i l s  
from t h e  bedrock- res idua l  s o i l  i n t e r f a c e .  The deep 
overburden sampling system i s  des igned  t o  draw samples 
from t h i s  ho r i zon .  The recommended system i s  t h e  
P i o n j a r  Shal low Overburden D r i l l i n g  Method which i s  
n o t  t o  be  confused w i t h  a r e v e r s e  c i r c u l a t i o n  d r i l l i n g  
system. Overburden i s  l i k e l y  less than  6 meters on 
the i n t r u s i v e  knobs i n t e r p r e t e d  from aerial  photographs.  
On the f l a n k s  of  t h e  knobs and i n  t h e  c reek  v a l l e y s  
between t h e  knobs overburden is l i k e l y  much deeper  and 



of  material unfavourable f o r  this sampling technique. 
Sampling would be conducted on grid coordinates over 
areas inferred from chip sampling t o  e x h i b i t  favour- 
able potent ia l .  Samples s b u l d  be analyzed for  
tungsten and t i n .  
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BE CLAIM GROUP 

6 .1.0 INTRODUCTION 
f 

6 . 1 . 1  Terms o f  Reference 

Bema I n d u s t r i e s  Ltd.  has  been c o n t r a c t e d  by 
Canada Tungsten Mining Corpora t ion  Liamited t o  c a r r y  
o u t  a g e o l o a i c a l  e v a l u a t i o n  o f  t h e  BE C l a i m  Group .. 
The BE c la ims  w e r e  staked. by Bema I n d u s t r i e s  Ltd.  i n  
February 1979. Th i s  e v a l u a t i o n  c o n s i s t s  of d a t a  
compiled from an indepth  s tudy  o f  r e l a t e d  p r o s p e c t i n a ,  
r e g i o n a l  and d e t a i l e d  mapping, a geophysical  survey  
and p r o s p e c t i n g  on a d j a c e n t  and r e l a t e d  c l a im  groups.  
I n  a d d i t i o n ,  Bema I n d u s t r i e s  Ltd.  has  ensured  t e n u r e  
of  mine ra l  r i g h t s  w i t h i n  t h e s e  claim groups.  

6 .l. 2 Scope o f  Report  

Due t o  t h e  s c a r c i t y  of  ou t c rops  on t h e  Northern 
BE c la ims  and t h e  remoteness of  t h e  Eas te rn  and 
Southern BE c l a i m  t h a t  are a c c e s s i b l e  only by 
h e l i c o p t e r ,  t h i s  r e p o r t  i s  conf ined  t o  a r e g i o n a l  
g e o l o g i c  d e s c r i p t i o n  and compi la t ion  of p rev ious  
e x p l o r a t i o n  programs c a r r i e d  o u t  by former owners 
w i t h  t h e  major emphasis on t h e  Southern BE c l a i m .  

6 .l. 3 Loca t ion  and Access 

The Northern BE C l a i m  Group i s  loca t ed  i n  t h e  
Ladue and Garb le r  Lake Val ley  and ad jo in  t h e  ZAP 
C l a i v  Group cn the wes te rn  boundary. The Eas t e rn  
BE Clzins cover Caribou H i l l  and t h e  e a s t e r n  s l o p e s  
of I',ezc Hill. The sou thern  p o r t i o n  of t he  BE Claims 
a r e  located i n  YcNiell  and McYillan Gulch and t h e  
e a s t e r n  slopes s f  Bunker H i l l .  

The BE C l a i v  Group i s  n o t  a c c e s s i b l e  by road and 
the m a j o r i t y  of t he  c l a im  group must be reached by 
h e l i c o p t e r  o r  f i x e d  wing a i r c r a f t .  YAP 1-1 

6 .l. 4 Topoqraphy and Veqeta t ion  

Gent le  t o  moderate s l o p e s  are t y p i c a l  of  t h e  
topography of t h i s  group of  c la ims .  The Northern BE 
c l a ims  a r e  covered wi th  t h i c k  buckbrush and sp ruce  
swamps. The e a s t e r n  and sou the rn  p o r t i o n s  of t h e  
c l a i m  group are i n  t h e  most p a r t  a l l  above tree l i n e ,  
o v e r  f i f t e e n  hundred (1500) meters i n  e l e v a t i o n .  A t  
lower e l e v a t i o n s  v e g e t a t i o n  i s  much more dense c o n s i s t i n g  
l a r g e l y  of  buckbrush. Other  BE c l a i m s  i n  t h e  area t h a t  
l i e  below t h e  tree l i n e  are vege ta t ed  by a mixture o f  
b l ack  sp ruce  and s p a r s e  buckbrush. 



6.1.5 F i e l d  Work 

F i e l d  work w a s  r e s t r i c t e d  t o  g e o l o g i c a l  t r a v e r s e s  
a long  c l a im  ' i n e s  i n  t h e  sou the rn  and e a s t e r n  a r e a s  
and r e g i o n a l  g e o l o g i c  mapping. The E a s t e r n  Base l ine  
w a s  extended i n t o  t h e  Northern BE C l a i m s  and seven 
n o r t h  sou th  c r o s s  l i n e s  w e r e  c u t  i n  t h e  Gambler Lake 
Valley*. FIGURE 1-4 .  A Earnin E.M. Survey was c a r r i e d  
o u t  on t h e  c r o s s  l i n e s .  The r e a d e r  i s  r e f e r r e d  t o  t h e  
Geophysical  s e c t i o n  o f  t h e  Western ZAP Claim ,Group 
Geologica l  Eva lua t ion  i n  t h i s  r e p o r t  f o r  a  d e t a i l e d  
account  o f  t h i s  survey .  FIGURE 3-5. Geologic mapping 
i n  t h e  Gambler and Ladue Lake i s  s e v e r e l y  hampered by 
t h e  t h i c k  overburden cover  and s c a r c i t y  of ou tc rop .  

6.1.6 Claim S t a t u s  

The BE c la ims  are owned by Canada Tungsten Mining 
Corpora t ion  Limited and c o n s i s t  of  2 8 3  Q u a r t z  C1air.s. 
A l i s t  of  t h e s e  c l a ims  i n c l u d i n g  t h e  q r a n t  number and 
d a t e  of e x p i r y  may be found on TABLE 1 

6.2.0 GEOLOGY 

Regional  Geology 

Area D i s t r i b u t i o n  (See FIGURE 1 - 2 )  (TABLE 1-3 ) 
The geoloqy of t h e  BE Claim Group has  been desc r ibed  

by Keale ( 1 9 0 5 ) ,  Bostock (1947) ,  Kin2le  ( 1 9 5 4 ) ,  B c y l e  
(1955) ,  and Green (1965) .  The rocks  under ly ing  t h e  BE 
Claims a r e  very  s i m i l a r  t o  those  of t h e  Keno H i l l  z r e a  
and l i e  on t h e  Western l i n b  of t h e  Mayo Lake A n t i c l i n e  
which has  an a x i s  t r e n d i n g  fron! Keno H i l l  South E a s t  
t c  the  e a s t e r n  arm of Mayo Lake. Regional  s t r i k e  e x h i b i t s  
a  swing from EW t o  NS whi le  thg  r e g i o n a l  d i p  remains 
r e l a t i v e l y  c o n s t a n t  a t  from 1 0  t o  30°. 

The Ladue Lake and Gambler Lake Val ley  i s  unde r l a in  
by t h e  Lower S c h i s t  Formation c o n s i s t i n g  of p h y l l i t e s  
and g r a p h i t i c  s c h i s t .  

Rocks found on t h e  BE C l a i m s  a r e  predominantly 
Lower S c h i s t  and Keno H i l l  ( C e n t r a l )  Q u a r t z i t e  fo rmat ions .  
The c o n t a c t  between t h e s e  rock u n i t s  i s  approximately  
ea s t -wes t  and cu rves  t o  t h e  s o u t h e a s t  a c r o s s  t h e  e a s t e r n  
s i d e  of  Keno H i l l .  The q u a r t z i t e  and s c h i s t  format ions  
a r e  i n t r u d e d  by l o c a l l y  abundant g reens tone  s i l l s .  Rocks 
f u r t h e r  t o  t h e  south i n  t h e  Bunker Hil l-McNiell  Gulch 
a r e a  are u n d e r l a i n  by bo th  q u a r t z i t e  and Upper S c h i s t  
fo rmat ions  . 



6 -2.2 Lower S c h i s t  Fo.rmation 

Outcrops of Lower S c h i s t  i n  t h e  area of t h e  BE 
C l a i m s  are of  p:redominantly two rock types .  The most 
abundant of  t h e s e  t ypes  i s  an  a p p l e  green q u a r t z - s e r i  
s c h i s t  which i s  s t r o n g l y  f o l i a t e d  and c r e n u l a t e d  and 
e x h i b i t s  many small drag- fo lds .  Q u a r t z  boudins are 
l i k e w i s e  abundant ranginq  i n  t h i c k n e s s  from one t o  f i  
c e n t i m e t e r s  and from approximately  . .  - f i v e  (5 )  t o  f i f t y  
(50) c e n t i n e t e r s  i n  width .  

Dark gray  t o  b l ack  g r a p h i t i c  s c h i s t  i s  in te rbedded  
w i t h  t h e  q u a r t z - s e r i c i t e  s c h i s t .  I n t e rbeds  vary from 
a  few t e n s  of  c e n t i m e t e r s  t o  t e n s  of  meters  i n  t h i ckness .  
Th i s  s t r o n g l y  f o l i a t e d  and c r e n u l a t e d  g r a p h i t i c  s c h i s t  
a l s o  c o n t a i n s  an abundance o f  boudins ranging i n  s i z e  
from s m a l l  t o  l a r g e .  

6 .2.3 Keno H i l l  ( C e n t r a l )  Q u a r t z i t e  Formation 

Outcrops of Keno H i l l  Q u a r t z i t e  a r e  predorrinantly 
massive beds t h i r t y  ( 3 0 )  c e n t i m e t e r s  t o  t e n  ( 1 0 )  meters  
i n  t h i c k n e s s .  I n t e r b e d s  of g r a p h i t i c  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  a--2 p h y l l i t e  are common. They vary from two 
( 2 )  centine-:.ers t o  one meter i n  t h i c k n e s s  and c o n s t i t u t e  
less than  t r p e r c e n t  of  any g iven  sequence of Keno H i l l  
Q u a r t z i t e  T :.:nation. 

I n  d e t ~ .  1, +the q u a r t z i t e  v a r i e s  i n  co lou r  from whi te  
t o  dark gr; with  i n t e r m e d i a t e  co lou r s  being t h e  most 
common. L; -;:t t o  dark uray b a n i s  ranging  i n  s i z e  from 
one t o  f i v ~  z l l l i m e t e r s  a r e  a t  times v i s i b l e .  These 
bands a r e  r ,sably o r i g i n a l  sedlrnentary l a y e r s .  

I n  m a z y  ~ u a r t z i t e  samples a p h y l l i t i c  f o l i a t i o n  i s  
p r e s e n t .  F:-zty ~ i n e r a l s  c a u s i n a  t h i s  f o l i a t i o n  a r e  
f i n e  t o  c o a r s e  a r a i n e d  golden muscovite and b lack  g r a p h i t e .  



6.3.0 HISTORY AND DISCUSSION 

6-3.1  Northern BE C l a i m s  

The Ladue-Gambler Lake Va l l ey  t h a t  u n d e r l i e s  t h e  
Northern BE Claims h a s  n o t  been p rev ious ly  exp lo red  
due t o  t h e  deep overburden and l a c k  of  ou tc rop .  To 
d a t e  m i n e r a l i z a t i o n  has  n o t  been encountered on t h i s  
p o r t i o n  o f  t h e  BE C l a i m  Group. 

6.3.2 E a s t e r n  BE Claims 

Nwerous  o p e r a t o r s  have i n t e r m i t t e n t l y  h e l d  t he  
ground encompassed by t h e  E a s t e r n  BE Claims b u t  t h e  
Keno H i l l  t ype  Ag-Pb-Zn mine ra l i zed  v e i n s  i n  t h i s  a r e a  
have been found t o  be ex t remely  narrow w i t h  low s i l v e r  
va lues .  The c l o s e  prox imi ty  t o  t h e  Idaho General  Mines 
op t ioned  c l a ims  and t h e  F a i t h  s i l v e r - l e a d  ve in  i s  of 
consequence. 

6 .3 .3  Southern BE Claims 

Numerous c l a i m  have been l o c a t e d  i n  the p a s t  i n  t h e  
a r e a  of t h e  Southern BE Claims and s p o r a d i c  p rospec t ing  
has  been c a r r i e d  o u t  f o r  gold  and s i l v e r .  An a d i t  was 
d r iven  i n  t h e  headwall  of t h e  ~ c ~ i e l l ~ ~ u l c h  i n  1 9 4 0  by 
C .  B r e f a l t .  I n  1964 the  Geologica l  Survey of Canada 
c a r r i e d  o u t  a s t r eam sedirnent survey i n  t h e  Keno H i l l  
a r e a  i n c l u d i n g  t h e  s t r e a m  d r a i n i n g  t h e  BE c la ims .  
United Keno H i l l  Mines Lta.  s t a k e 2  276 c la ims  i n  1965-66 
a s  a fo l low up t o  t h i s  survey .  This  survey produced 
2 2  v e i n s  l o c a t e d  i n  McNlel Guich t h a t  produced e n c o u r a g i n ~  
va lues .  An e x p l o r a t i o n  s h a f t  %as sunk on t h e  2 1  ve in  and 
4 0 4  t ons  of o r e  was blockec! o u t  g rad ing  1 . 2 0  ounces/ton 
gold  and 18 .3  ounces/tcn s i l v e r  over  an average width of 
one meter .  

The McNiel Gu lch ' s  p o t e n t i a l  i s  b e s t  exempl i f ied  by 
t h e  fo l lowing  summary taken from t h e  "Report  on t h e  1968 
Exp lo ra t ion  Program i n  t h e  M c N e i l l  Gulch Area by G.S. 
Z i m m e r ,  Uni ted Keno H i l l  Mines Ltd ."  

M c N e i l l  Gulch: 

1. Channel samples c u t  on a 2 '  i n t e r v a l  over  72' 
h o r i z o n t a l l y  and 2 0 '  down-dip on t h e  2 1  Vein have 
blocked o u t  4 0 4  t o n s  o r  o r e  g rad ing  1.20 oz/ ton Au 
and 18.3 oz/ ton Ag over  an average width of 3 . 3 ' .  

2. The 2 1  Vein is open a t  dep th  and t o  t h e  NE, a l though 
a bedding f a u l t  i n t e r s e c t i o n  is expec ted  t o  t h e  NE 
which would a l s o  l i m i t  t h e  dep th .  



Trendhing on t h e  35 Vein exposed a s t r u c t u r e  6.9'  
wide,  b u t  c u t  o f f  on bo th  ends  by bedding f a u l t s  
a f t e r  a 40 ' l eng th .  

The 3 5  Vein was channel  sampled on a  2' i n t e x v a l  
f o r  a 20' l e n g t h  and assayed 0.49 oz/ ton Au and 
17.9 oz/ ton Ag over  a  6.9'  width .  

F l o a t ,  c o n t a i n i n g  40-60% jamesoni te ,  a s say ing  1.28 
oz/ton Au, 3.7 oz/ ton Ag and 21.77% Pb w a s  t r a c e d  
t o  t h e  28 Vein, p o s s i b l y  i n d i c a t i n g  an o r e  shoo t  
s i m i l a r  t o  t h e  21 Vein. 

The 23 Vein has  an appa ren t  l e n g t h  of 600 ' ,  most of 
which i s  t a l u s  covered.  

The 42 Vein was channel  sampled on a  5 '  i n t e r v a l  f o r  
40' and r e t u r n e d  0.68 oz/ton Au over  a  0 . 9 '  width 
w i t h  n e g l i g i b l e  Ag va lues .  

S e l e c t e d  samples from heavy t a l u s  over  t h e  4 9  Vein 
assayed  1.18 oz/ton Au - 2 . 0  oz/ton Ag and 1 .78 
oz/ ton Au - 2.5 oz/ton Aq. 

The a r e a  c o n t a i n i n g  t h e  3 9 ,  4 0 ,  4 1 ,  4 2 ,  4 6 ,  47, 48, 
4 9 ,  50 and 5 1  Veins a r e  of  i n t e r e s t  because of t h e  
v e i n  concent ra t ion ' ,  b u t  t h e  v e i n s  do n o t  ou tc rop  
2nd heavy t a l u s  w i l l  h i n d e r  t r ench ing .  

The e x a c t  r e l a t i o n s h i p  of  g reens tones  and ve ins  i s  
:till unknown. Veins have been observed t o  c u t  t h e  
xzrrow s c h i s t o s e  s i l l s ,  b u t  they a r e  a l s o  found t o  
;e c u t  o f f  by t h e  massive s i l l s  and l e n s e s .  

Bedding f a u l t s  have been observed t o  c u t  o f f  t he  v e i n s .  
Although t h e  displacement  on t h e s e  low-angle f a u l t s  
i s  thought  t o  be s m a l l ,  t h e  v a r i a b l e  mineralogy of 
t h e  v e i n s  and t h e i r  frequency of occur rence  makes 
c o r r e l a t i o n  and t h e  consequent bedding f a u l t  d i s -  
placement de t e rmina t ion  imposs ib le .  

A s  t h e  bedding f a u l t s  e l i m i n a t e  t h e  p o s s i b i l i t y  of  
p r o j e c t i n g  any of  t h e  v e i n s  t o  dep th ,  t h e  lack  of  
t a r g e t s  p rec ludes  co re  d r i l l i n g  o r  c o l l a r i n g  an a d i t  
on t h e  b a s i s  of p r e s e n t  in format ion .  

Topography r e q u i r e s  t h a t  a l l  t r e n c h i n g  must be done 
by hand methods. While t h i s  type of  ope ra t ion  produces  
t h e  d e s i r e d  r e s u l t s ,  i t  i s  extremely t i m e  consuming. 
The most p robable  a l t e r n a t i v e  i s  an e x t e n s i v e  and 
expens ive  moni tor ing  ope ra t ion .  



1 4 .  The a r e a  o f  M c N e i l l  covered by t h e  1968 program 
c o n t a i n s  on ly  1 0 %  outc rop .  

15. Gold v a l u e s ,  though o c c a s i o n a l l y  q u i t e  h igh ,  a r e  
very errat ic  which r e q u i r e s  a  c l o s e  sample i n t e r v a l  
t o  p r o p e r l y  e v a l u a t e  t h e  v e i n s .  

6.4.0 CONCLUSIONS AND RECOMMENDATIONS 

6 .4 .1  Northern BE C l a i m s  

The Northern BE C l a i m s  a t  t h i s  t i m e  have a  low 
p r i o r i t y  due t o  t h e  t h i c k  cover  of overburden and t h e  
lack  of known m i n e r a l i z a t i o n .  The c la ims  a r e  i n f e r r e d  
t o  be u n d e r l a i n  by t h e  Lower S c h i s t  Formation and 
t h e r e f o r e  t h e i r  p o t e n t i a l  f o r  Keno H i l l  t ype  s i l v e r  
v e i n s  would be l i m i t e d  t o  a r e a s  of g reens tone  l e n s e s .  

The c la ims  should be g e o l o g i c a l l y  mapped and pros-  
pec t ed  wi th  t h e  a i d  of h e l i c o p t e r  suppor t  w i th  an emphasis 
on l o c a t i n g  g reens tone  l e n s e s  t h a t  a r e  c ros sed  by a i r  
photo l inaments .  This  survey should t a k e  a g e o l o g i s t  
and h e l p e r  approximately  two weeks t o  complete.  

6 . 4 . 2  E a s t e r n  BE Claims 

The E a s t e r n  BE Claims have sorr?e p o t e n t i a l  f o r  s i l v e r -  
l e a d  v e i n  m i n e r a l i z a t i o n .  The major v e i n s  t h a t  c r o s s c u t  
t h e  Idaho General  Mine ' s  op t ioned  c l a ims ,  t h e  Main Vein 
and t h e  Cornstock Vein may cont inue  on to  t h e  BE Claim 
Group. Add i t i ona l  s m a l l e r  ve ins  a r e  known i n c l u d i n g  the  
F a i t h  Vein and o f f e r  l i n i t e d  p o t e n t i a l  f o r  eccnomic 
rr!ineralization. Th i s  a r e a  covered by t h e  BE c la ims 
would be of d e f i n i t e  i n t e r e s t  i f  economic ve in  mineral -  
i z a t i o n  i s  encounte red  on t h e  Idaho General  Mine's  c la ims .  
A g e o l o g i s t  and a s s i s t a n t  should g e o l o g i c a l l y  map and 
p r o s p e c t  t h e  E a s t e r n  BE c la ims  wi th  an emphasis on a r e a s  
u n d e r l a i n  by Q u a r t z i t e  and where known v e i n s  p r o j e c t  
o n t o  t h e  c l a i n  group. Three weeks should  be s p e n t  on 
t h i s  survey  w i t h  t h e  a i d  of h e l i c o p t e r  suppor t .  

6 .4 .3  Southern BE C l a i m s  

A major e x p l o r a t i o n  program by United Keno H i l l  
Mines Ltd. has  o u t l i n e d  twenty two ( 2 2 )  g o l d - s i l v e r  
v e i n s  i n  the M c N e i l l  Gulch a r e a .  The Southern BE Claims 
w e r e  s t a k e d  ove r  a  number o f  t h e s e  v e i n s  which o f f e r  an 
at t ract ive e x p l o r a t i o n  t a r g e t .  Exp lo ra t ion  i s  hampered 



by t a l u s ,  overburden and s t e e p  s l o p e s  b u t  convent iona l  
p r o s p e c t i n g  has  d e l i n i a t e d  zones o f  economic mineral -  
i z a t i o n .  A g e o l o g i s t  and h e l p e r  should g e o l o g i c a l l y  
map and p r o s p e c t  t h e  Southern BE c la ims .  D e t a i l e d  
mapping and sampling of known v e i n s  followed by b l a s t i n g  
and t r e n c h i n g  on t h e  s t e e p  s l o p e s  and c a t  t r ench ing  
w h e r e  p r a c t i c a l  should fol low.  A f l y  camp w i l l  be 
r e q u i r e d  i n  McNeill Gulch suppor ted  by h e l i c o p t e r .  A 
two man crew i n  t h e  e a r l y  s p r i n g  should survey a l l  
c l a im  p o s t s  a long  t h e  sou the rn  boundary i n c l u d i n g  t h e  
r e c e n t  s t a k i n g  i n  1979 by United Keno H i l l  Mines Ltd.  
w i th  immediate fo l low up s t a k i n g  of f r a c t i o n s  on open 
ground t h a t  may l i e  between t h e  two c l a im  groups.  
P r i o r i t y  should  be given t o  t h e  claixr! surveying  a s  19 
and 2 1  Veins l i e  on t h e  sou the rn  boundary of t he  BE 
Claims. I t  would be expected that t h i s  program would 
be completed i n  e i g h t  t o  t e n  weeks. 
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