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INTRODUCTION 

A p r o p e r t y  e x a m i n a t i o n  and e v a l u a t i o n  was conduc ted  on 

t h e  Green E a g l e  1-8 c l a i m s  on O c t o b e r  1 2 t h ,  1969. Mr. B a r r y . O I N e i l ,  

t h e  owner o f  t h e  Green E a g l e  c l a i m s ,  accompanied R.G.  H i l k e r  on 
\ 

t h e  p r o a e r t y  e x a m i n a t i o n .  A T r a n s  Nor th  Turbo  A i r  J e t r a n g e r  

h e l i c o p t e r  was u sed  f o r  a c c e s s  t o  t h e  p r o p e r t y ,  which i s  l o c a t e d  

on t h e  west s i d e  o f  Kusawa Lake. The h e l i c o p t e r  p l a c e d  t h e  

a u t h o r  and Mr. O 1 N e i 1  a t  a p p r o x i m a t e l y  t h e  5 ,200  f o o t  l e v e l  on 

t h e  e a s t  s i d e  o f  t h e  mounta in  n e a r  D e v i l h o l e  Creek.  A p o r t i o n  

of t h e  c l a i m  g roup  from t h e  5,200 f o o t  l e v e l  t o  t h e  3 ,500  f o o t  

l e v e l  was t r a v e r s e d  d u r i n g  t h e  p r o p e r t y  e x a m i n a t i o n .  

Dur ing  t h e  O c t o b e r  1 2 t h ,  1969 p r o p e r t y  e x a m i n a t i o n ,  

Mr. B a r r y  O I N e i l  s t a k e d  a n  a d d i t i o n a l  e i g h t  c l a i m s  a d j o i n i n g  

t h e  Green E a g l e  1-8 group .  The new c l a i m s ,  t h e  Green E a g l e  

9-16, were  r e c o r d e d  i n  t h e  W h i t e h o r s e  Mining R e c o r d e r ' s  Office 

on November 3 r d ,  1969. 

I n  November o f  1969, t h e  Green  E a g l e  1-16 c l a i m  g r o u p  

was o p t i o n e d  t o  a  g roup  o f  Vancouver  bus inessmen.  The o p t i o n  

ag reemen t  was n o t  f u l f i l l e d  and  was p e r m i t t e d  t o  e x p i r e  on 

O c t o b e r  I s t ,  1970. The o p t i o n o r s  d i d  n o t  d o  a n y  e x p l o r a t i o n  o r  

p h y s i c a l  work on t h e  c l a i m  g roup  and p e r m i t t e d  t h e  Green  E a g l e  

1-8 c l a i m s  t o  e x p i r e  on September  1 7 t h ,  1970. However, Mr. B a r r y  

OINeil  r e s t a k e d  t h e  Green E a g l e  1-8 c l a i m s  on September  l e t h ,  1970 

and  r e c o r d e d  t h e  c l a i m s  on O c t o b e r  7 t h ,  1970. 

pn Oc tobe r  9 t h ,  1970, Mr. Alan E. Hooper e t  a 1  of  Vancouver ,  

B.C., p u r c h a s e d  a 100 p e r c e n t  i n t e r e s t  i n  t h e  Green E a g l e  1-16 

c l a i m  g roup  from Mr. B a r r y  O f N e i l  o f  W h i t e h o r s e ,  Yukon T e r r i t o r y .  

.. . / 2  



The Green E a g l e  1-16 c l a i m  g r o u p  were t h e n  t r a n s f e r r e d  i n t o  C h a r t a  

Mines Ltd .  (N.P.L. ). 

On November 3 r d ,  1970, C h a r t a  Mines Ltd . ,  p a i d  $200 

i n  l i e u  o f  a s s e s s m e n t  work on t h e  Green E a g l e  9-16 c l a i m s  and 

advanced  t h e  a n n i v e r s a r y  d a t e  o f  t h e s e  c l a i m s  t o  F e b r u a r y  3 r d ,  1971. 

On December 1 6 t h ,  1970, R . G .  H i l k e r  and  Dick C r a f t  

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

a p p l i e d  a s  a s s e s s m e n t  work on t h e  Green E a g l e  9-16 c l a i m s  on 

December 3 0 t h ,  1970. The p r o p e r t y  was snow-covered and  no  p r o s -  

p e c t i n g  c o u l d  b e  conduc ted  on t h e  c l a i m s .  A few r o c k  s a m p l e s  

were c o l l e c t e d  from t h e  a r e a  o f  t h e  t r e n c h i n g .  Access t o  t h e  

p r o p e r t y  was by  T r a n s  North Turbo  Air J e t r a n g e r  h e l i c o p t e r .  The 

t r e n c h i n g  a s s e s s m e n t  work was a p p l i e d  f o r  one y e a r ,  and C e r t i f i c a t e  

o f  Work d a t e d  J a n u a r y  2 8 t h ,  1971, was i s s u e d  by B . R .  B a x t e r  - 
Whi teho r se  Mining R e c o r d e r  on t h e  Green E a g l e  9-16 c l a i m s .  On 

March 9 t h ,  1971  t h e  Jay 1-12 c l a i m s  were s t a k e d  by Mr. Alan  Hooper 

e t  a 1  and t r a n s f e r r e d  t o  C h a r t a  Mines L t d .  (N.P.L.). 

On J u n e  1 4 t h ,  1971  s i x  men, camp g e a r  and e x p l o r a t i o n  

equ ipmen t  were m o b i l i z e d  t o  a  c a m p s i t e  a p p r o x i m a t e l y  1% miles 

e a s t  o f  t h e  Green E a g l e  1-8 c l a i m s .  The e x p l o r a t i o n  p e r s o n n e l  

f rom R . G .  H i l k e r  L i m i t e d  was G.G.  C a r l s o n  - g e o l o g i s t ,  B r i a n  

S l a t e r  - magnetometer  t e c h n i c i a n ,  Alan  Ashton and Glen H i l l s o n  - 
g e o c h e m i s t r y  s a m p l e r s .  Two l i n e c u t t e r s  o f  E a s t e r n  & A s s o c i a t e s  

RegTd  accompanied t h e  e x p l o r a t i o n  crew, were Roger  V o i s i n e  and  

A r t h u r  Beau rega rde .  A b a s e l i n e  was e s t a b l i s h e d  a t  a  b e a r i n g  o f  

150° and  c r o s s l i n e s  were p i c k e t e d  w i t h  l a t h ,  p e r p e n d i c u l a r  t o  
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- 3- 

t h e  b a s e l i n e  a t  200 f ee t  and 400 f e e t  i n t e r v a l s .  A g e o l o g i c a l  

mapping, m a g n e t i c s  and  g e o c h e m i s t r y  e x p l o r a t i o n  s u r v e y  was t h e n  

conduc ted  on t h e  l i n e g r i d .  T r a n s p o r t a t i o n  f o r  t h e  camp was from 

W h i t e h o r s e  by a n  Otter a i r c r a f t  t o  t h e  west s h o r e  of Kusawa Lake 

and  by h e l i c o p t e r  f rom t h e  l a k e s h o r e  t o  t h e  c a m p s i t e .  The camp 

and  p e r s o n n e l  were d e m o b i l i z e d  i n  t h e  same way, by f i x e d  wing 

and  r o t o r  b l a d e  a i r c r a f t ,  on J u n e  2 9 t h ,  1971. 

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

o u t  and  i n t e r p r e t s  t h e  d a t a  c o l l e c t e d .  I t  is s u b m i t t e d  f o r  t h e  

p u r p o s e  o f  a s s e s s m e n t  work on t h e  Green E a g l e  1-16 c l a i m  g r o u p  

and t h e  J o y  1-12 c l a i m  g roup  i n  t h e  Kusawa Lake a r e a ,  Claim S h e e t  

No. 115-A-8, W h i t e h o r s e  Mining D i v i s i o n ,  Yukon T e r r i t o r y .  

I t  i s  r e q u e s t e d  t h a t  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  

r e p o r t  r ema in  CONFIDENTIAL. 



LOCATION A N D  ACCESS 

The Green E a g l e  c l a i m  g r o u p  i s  s i t u a t e d  a p p r o x i m a t e l y  

ha l fway  between Whi t eho r se ,  Y.T., and Desadeash  Lake ( S k e t c h , # l ) .  

The p r o p e r t y  is l o c a t e d  on t h e  west s i d e  of Husawa Lake and t o  t h e  

s o u t h e a s t  o f  F r e d e r i c k  Lake. The p r o p e r t y  and showings  a r e  l o c a t e d  

on t h e  e a s t  s i d e  o f  a g r a n i t e  s t o c k  t h a t  is i s o l a t e d  from o t h e r  

g r a n i t e ,  by D e v i l h o l e  Creek  t o  t h e  east  and by F r e d e r i c k  Lake 

R i v e r  t o  t h e  west. The g r a n i t e  s t o c k s  l o c a t e d  i n  t h i s  a r e a  a r e  

c o n t a i n e d  w i t h i n  t h e  Boundary Ranges o f  moun ta in s .  The Green 

E a g l e  c l a i m s  a r e  l o c a t e d  a t  a p p r o x i m a t e l y  60° 15'  l a t i t u d e  and  

736O 22' l o n g i t u d e .  The p r o p e r t y  is l o c a t e d  t o  t h e  s o u t h  of 

t h e  w e s t e r l y  j og  i n  Kusawa Lake and t o  t h e  s o u t h  o f  t h e  e x t e n s i o n  

o f  t h e  Shakwak V a l l e y .  The p r o p e r t y  is  c o n t a i n e d  on Topograph ic  
I 

S h e e t  115-A Desadeash ,  Y.T., s c a l e  1" = 4 miles. 

Access t o  t h e  n o r t h  end o f  Husawa Lake i s  by a  good 

g r a v e l  road  10 miles l o n g ,  l o c a t e d  s o u t h  of Mile 958 on t h e  

Alaska  Highway. The p r o p e r t y  i s  a c c e s s i b l e  by b o a t  f rom t h e  

n o r t h  end o f  Kusawa Lake. The p r o p e r t y  is  a p p r o x i m a t e l y  26 miles 

by w a t e r  f rom t h e  r o a d  on t h e  n o r t h  end of Husawa Lake. The 

t e r r a i n ,  on t h e  west s i d e  o f  Husawa Lake from t h e  n o r t h  and s o u t h  

t o  t h e  c l a i m  g roup ,  i s  s u i t a b l e  f o r  r o a d  b u i l d i n g  and  would b e  a 

p o s s i b l e  r o a d  r o u t e  t o  t h e  p r o p e r t y .  

A second  p o s s i b l i l i t y  f o r  a  r o a d  would be  t h r o u g h  t h e  

F r e d e r i c k  Lake a r e a  t o  t h e  o l d  D a l t o n  T r a i l ,  t h a t  i s  l o c a t e d  on 

t h e  e a s t  s i d e  of Desadeash  Lake. The D a l t o n  T r a i l  r o u t e  c o u l d  

,- b e  f o l l o w e d  t o  Mile 120 of t h e  H a i n e s  Road. The F r e d e r i c k  Lake 
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r o u t e  would i n v o l v e  a p p r o x i m a t e l y  32 miles of road  c o n s t r u c t i o n .  

The d i s t a n c e  on t h e  H a i n e s  Road i s  measured from H a i n e s ,  A la ska  

t o  Ha ines  J u n c t i o n ,  Y.T., t h e r e f o r e  by r o a d  r o u t e  t h e  p r o p e r t y  

would be  a  d i s t a n c e  o f  152 miles t o  t h e  t i d s w a t e r  p o r t  of Ha ines ,  

A la ska .  P r e s e n t l y ,  a c c e s s  t o  t h e  a r e a  i s  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  f rom W h i t e h o r s e ,  o r  by b o a t  f rom t h e  n o r t h  end of 

t h e  l a k e .  

The Green E a g l e  c l a i m s  a r e  l o c a t e d  a t o t a l  d i s t a n c e  o f  

56 a i r  miles s o u t h - w e s t e r l y  f rom Whi t eho r se .  Access t o  t h e  a r e a  

f o r  e x p l o r a t i o n  p u r p o s e  i s  b e s t  accompl i shed  by a i r c r a f t ,  due  t o  

t h e  q u i c k n e s s  of moving crews and  equipment .  A f i xed -wing  a i r -  

c r a f t  was used  f o r  h a u l i n g  s u p p l i e s  t o  Kusawa Lake,  and  a  h e l i -  

c o p t e r  t r a n s p o r t e d  equipment  and p e r s o n n e l  f rom t h e  l a k e s h o r e  o f  

Husawa Lake up t o  t h e  b a s e  o f  t h e  mounta in  where t h e  c a m p s i t e  

was l o c a t e d .  





R.G. t 
CHARTA MINES LTD. (N.f?L.) 

LT D. 
CONSULTING GEOLOGIST 

GREEN EAGLE CLAIM GROUP 

WHITEHORSE, YT 
LOCATION AND ACCESS 

DATE: JUNE 29,1971 1 SCALE: 1" = 16 miles 
L 



CLAIMS 

The following claim da te  was searched on Ju ly  27th, 1971, 

from the  records i n  the  Whitehorse Mining Recorder 's  Office.: 

CLAIM N A M E  8 NO. G R A N T  NO. ANNIVERSARY DATE 

Green Eagle 1 - 8 Y59265-Y59272 October 7, 1971 

Green Eagle 9 - 76 Y39604-Y396 11 February 3, 1972 

Joy I  - 12 Y60345-Y60356 March 10, 1972 

Charta Mines Ltd. (N.P.L.) a r e  the  recorded Owners, 

w i t h  100 percent i n t e r e s t  i n  the  Green Eagle 1 - 16 claim and 

the  Joy 1-12 claims. 

The claim group is  located on the  west s i d e  of Husawa 

Lake on Sheet 115-A-8, Whitehorse Mining Division. 
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2 0  15 

SHEET 115-A-8 

CHARTA MINES LTD. ( N. P. L.) 
R. G. H I L  K E R  L TD., 

CONSULTING GEOLOGISTf 
CLAIMS LOCATION SKETCH 

W H I T E H O R S E ,  YUKON DATE: MAR 10 -3 I SCALE I' = 1/2 MI. 



R.G.  Hi lker ,P.Eng. ,  Box 566 
Whi t eho r se ,  Y. T. 

PERSONNEL 

The f o l l o w i n g  p e r s o n n e l  o f  E a s t e r n  A s s o c i a t e s  Regld  

were i n v o l v e d  i n  s e t t i n g  up camp and  c u t t i n g  l i n e  on t h e  C h a r t  

c l a i m  g roup  between May 2 0 t h  and  J u n e  I l t h ,  1971. 

NAME - ADDRESS POSITION 8 DATE 

Roger  V o i s i n e  E a s t e r n  A s s o c i a t e s  R e g t d  L i n e c u t t e r  
Box 3245, W h i t e h o r s e ,  Y.T. J u n e  14-29th 

A r t h u r  Beau rega rde  E a s t e r n  A s s o c i a t e s  Reg td  L i n e c u t t e r  
Box 3245, W h i t e h o r s e ,  Y.T. J u n e  14-29th 

The f o l l o w i n g  p e r s o n n e l  o f  R . G .  H i l k e r  L i m i t e d  were 

d i r e c t l y  i n v o l v e d  i n  t h e  g e o l o g i c a l ,  geochemica l  and  g e o p h y s i c a l  

program on t h e  C h a r t  c l a i m  g roup  be tween  May 29  and  J u n e  11, 1971: 

NAME - ADDRESS POSITION 8 DATE 

S u p e r v i s i o n ,  r e p o r t  
p r e p a r a t i o n  
J u n e  l 4 , W  8 2 9 t h .  

G.G. C a r l s o n  

B.  S l a t e r  

ti. H i l l s o n  

Box 548  
Whi t eho r se ,  Y.T. 

c /o  Rundle  H a l l  
Univ,  of C a l g a r y  
C a l g a r y ,  A l b e r t a  

G e o l o g i s t ,  f i e l d  
s u p e r v i s o r ,  r e p o r t  
p r e p a r a t i o n  
J u n e  14-29th 

Magnetometer  
o p e m  t o r *  
J u n e  14-29th 

S t .  Andrew's C o l l e g e  S o i l  s ample r*  
S a s k a t o o n ,  Sask .  J u n e  14-29th 

Box 5 6  
P a r r y ,  Sask .  

S o i l  s a m p l e r *  
J u n e  14-29th 

*NOTE : The s o i l  s a m p l e r s  and magnetometer  o p e r a t o r  

were  f u l l y  t r a i n e d  by R.G.  H i l k e r  L i m i t e d  p r i o r  t o  t h e  p r e s e n t  

work and  have  had 2  y e a r s  e x p e r i e n c e  i n  t h e i r  r e s p e c t i v e  j obs .  



LINEGRID 

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

by t h e  l i n e  g r i d ,  i t  was n e c e s s a r y  t o  conform a s  c l o s e l y  a s  poss -  

i b l e  t o  t h e  topography.  The b a s e l i n e  was s t a r t e d  n e a r  t h e  t o p  

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

a r b i t r a r i l y  l a b e l l e d  40+00S. A t o t a l  o f  7 ,200  f ee t  o f  b a s e l i n e  

was s l a s h e d  and p i c k e t e d  a t  a  b e a r i n g  o f  150°. C r o s s l i n e s  were 

t u r n e d  o f  a t  400 f o o t  i n t e r v a l s  between l i n e s  12+00S and  72+00S 

and  200 f o o t  s p a c e d  l i n e s  were t u r n e d  o f f  between l i n e s  20+00S 

and  50+OOS. These  l i n e s  were  c u t  o n l y  t o  t h e  west o f  t h e  b a s e l i n e .  

E a s t  o f  t h e  b a s e l i n e ,  a l l  400 f o o t  l i n e s  were cut t o  

15+00E. On t h e  west, l i n e s  were e x t e n d e d  t o  3000 f e e t  whe reve r  

p o s s i b l e ,  a l t h o u g h  most  were i n t e r r u p t e d  by i m p a s s a b l e  r o c k  c l i f f s .  

One l i n e  was e x t e n d e d  a l o n g  a c r o s s c u t t i n g  v a l l e y  from a p p r o x i m a t e l y  

21+00U on l i n e  42+00W. T h i s  l i n e ,  c 8 l l e d  L40 SW, e x t e n d s  t o  t h e  

w e s t  a  f u r t h s r  1600 f e e t  a t  a  s l i g h t  a n g l e  t o  t h e  o t h e r  c r o s s -  

c u t t i n g  l i n e s .  

The b a s e l i n e  and  a l l  c r o s s l i n e s  have  been  c h a i n e d  and  

marked a t  100 f o o t  i n t e r v a l s  by r e d  p a i n t e d  l a t h  p i c k e t s .  



GEOLOGY 

GENER(7L GEOLOGY 

The Dezadeash map s h e e t  i s  d i v i d e d  i n t o  3 m a j o r  

p h y s i o g r a p h i c  r e g i o n s ,  i n c l u d i n g  t h e  S t .  E l i a s  Mounta ins  i n  

t h e  west and s o u t h w e s t ,  t h e  Boundary Ranges of t h e  C o a s t  

Mounta ins  i n  t h e  s o u t h  and t h e  Yukon P l a t e a u  i n  t h e  n o r t h  and 

e a s t .  The Shakwak F a u l t  s e p a r a t e s  t h e  S t .  E l i a s  Mounta ins  f rom 

t h e  o t h e r  r e g i o n s  w h i l e  t h e  Shakwak V a l l e y ,  between Dezedeash 

Lake and Kusawa Lake,  s e p a r a t e s  t h e  C o a s t  Mounta ins  and  t h e  

Yukon P l a t e a u .  

C r e t a c e o u s  C o a s t a l  I n t r u s i v e  g r a n i t e s  and  P recambr i an  

Yukon Group r o c k s  o c c u r  a l o n g  t h e  s o u t h - e a s t e r n  end o f  t h e  Ruby 

Range and t o  t h e  Boundary Ranges i n  t h e  a r e a  o f  Kusawa Lake and  

t h e  Green E a g l e  c l a i m  group .  These  r o c k  t y p e s  a r e  l o c a t e d  i n  

t h e  n o r t h - s o u t h  t r e n d i n g  Ruby Range and t h e  Boundary Ranges.  

The Shakwak F a u l t  i s  l o c a t e d  n o r t h w e s t  o f  Dezadeash Lake and on 
. . 

t h e  e a s t e r n  s i d e  of t h e  Hluane  Range. - The Shakwak F a u l t  a p p e a r s  

t o  t r e n d  s o u t h e r l y  on t h e  west s i d e  of Dezadeash Lake and r o u g h l y  

f o l l o w s  t h e  l o c a t i o n  of t h e  Ha ines  Road s o u t h  i n t o  B r i t i s h  

Columbia.  The Shakwak V a l l e y  t r e n d s  a c r o s s  t h e  n o r t h e m  p a r t  of 

Dezzdeash Lake and i n t e r s e c t s  t h e  west j o g  i n  Kusawa Lake. 

S e v e r a l  s t o c k s  and l a c c o l i t h s  o f  C o a s t a l  I n t r u s i v e  g r a n i t e s  

o c c u r  i n  t h i s  a r e a  and i n t r u d e  t h e  Yukon Group of  r o c k s .  T h e r e  

a r e  a p p r o x i m a t e l y  75% g r a n i t e s  and 25% metamorphic  r o c k  t y p e s  

i n  t h e  p r e v i o u s l y  d e s c r i b e d  a r e a s  ( S k e t c h  #3). . . . /10 
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The C o a s t a l  I n s t r u s i o n s  i n  t h i s  a r e a  c o n s i s t  m a i n l y  o f  

a c i d i c  g r a n i t e ,  p o r p h y r i t i c  g r a n i t e ,  g r a n o d i o r i t e  and d i o r i t e s .  

The Yukon Group of  r o c k s  l o c a t e d  i n  t h e  Husawa Lake a r e a  a r e  

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

C o a s t a l  I n t r u s i v e  g r a n i t e  r o c k  t y p e s  i n  t h e  Ruby Range 

a r e  s i m i l a r  t o  t h e  i g n e o u s  r o c k s  i n  t h e  Dawson and N i s l i n g  Ranges.  

Po rphyry  t y p e  copper-molybdenum o c c u r r e n c e s  have  been  d i s c o v e r e d  

on T a l b o t  Creek i n  t h e  Ruby Range, C o f f e e  Creek  - C a s i n o  Mines 

and  Hayes Creek  i n  t h e  Dawson Range. 

Younger c o a r s e l y  c r y s t a l l i n e  a c i d i c  g r a n i t e ,  o r  a l a s k -  

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

e a s t  of t h e  c l a i m  group .  I t  i s  a p p a r e n t  t h a t  po rphyry  copper -  

molybdenum t y p e  o f  o c c u r r e n c e s ,  i n c l u d i n g  t h e  C a s i n o  Mines d i s -  

c o v e r y  i n  t h e  Dawson Range and a r e c e n t  d i s c o v e r y  on T a l b o t  Creek 

i n  t h e  Ruby Range, a r e  l o c a t e d  w i t h i n  g r a n i t i c  r o c k s  o f  t h i s  

m a j o r  i n t r u s i v e  p h a s e  and a r e  c l o s e l y  a s s o c i a t e d  w i t h  t h e  younge r  

a c i d i c  g r a n i t e  s t o c k s .  

The Yukon Group o f  metamorphic  r o c k s  o c c u r  ma in ly  a s  

i r r e g u l a r  and i s o l a t e d  b o d i e s  o r  r o o f  p e n d a n t s  w i t h i n  t h e  main 

b a t h o l i t h .  They c o n s i s t  m a i n l y  o f  qua r t z -mica  s c h i s t s ,  q u a r t z -  

b i o t i t e - f e l d s p a r  g n e i s s e s ,  c r y s t a l l i n e  l i m e s t o n e ,  s l a t e  and 

q u a r t z i t e .  



VUKON GROUP 

SCHISTS, G N E I S S .  SLATE,  QUARTZITE.  K U S A W A  LAKE D I S T R I C T  
L I M E S T O N E  AND G R E E N S T O N E .  

( A F T E R  E D K I N D L E  - M E M O I R  268) Date: Dec 5th/1970 S c a l e ;  I" = 4 mi les  
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TABLE OF FORMATIONS 

CENOZOIC 

Quaternary  

1 3 1  - S i l t ,  sand,  c l a y ,  g r a v e l ,  bou lde r  c l a y .  

MESOZO JC 

Cre taceous  
Coas t  I n t r u s i o n s  

121 - A c i d i c  g r a n i t ~ s ,  p o r p h y r i t i c  g r a n i t e ,  grano- 
d i o r i t e ,  d i o r i t e .  

PRECAMBRIAN 

Yukon Group 

- S c h i s t s ,  g n e i s s ,  s l a t e ,  q u a r t z i t e ,  l i m e s t o n e  
and g reens tone .  

( A f t e r  E.D. K ind le  - Memoir 268) 



REFERENCE TO PUBLISHED GEOLOGY & GEOPHYSICS 

The main g e o l o g i c a l  r e f e r e n c e  i n  t h e  Husawa Lake a r e a  is  

c o n t a i n e d  i n  Memoir 268 o f  t h e  G e o l o g i c a l  Su rvey  o f  Canada - 
Dezadeash Map a r e a ,  Yukon T e r r i t o r y  - by E.D. K i n d l e ,  1953. 

The a i r b o r n e  m a g n e t i c s  s h e e t  t h a t  c o v e r s  t h e  c l a i m  g r o u p  

a r o a  i s  c o n t a i n e d  on Map 3341-G, S a n d p i p e  Creek ,  Yukon T e r r i t o r y ,  

s c a l e  1" = 1 miles, and is  Geophys i c s  P a p e r  3341. T h i s  p a p e r  

c o n t a i n e s  t h e  a i r b o r n e  m a g n e t i c s  s u r v e y  o f  J u n e ,  1964 t o  F e b r u a r y ,  

1966. 



FIELD MAPPING METHODS 

G e o l o g i c a l  mapping was c a r r i e d  o u t  a t  a  s c a l e  o f  

1" = 100 f e e t  o v e r  t h e  e n t i r e  g r i d  sys t em,  u s i n g  t h e  p i c k e t  . 

l i n e s  f o r  s u r v e y  c o n t r o l .  Magping was a l s o  e x t e n d e d  west o f  

t h e  l i n e g r i d  t o  t h e  t o p  p e a k s  o f  t h e  mounta in ,  upon which t h e  

Green E a g l e  and J a y  c l a i m s  a r e  l o c a t e d .  The geo logy  map was 

r eguced  t o  1" = 200 f e e t  by p h o t o g r a p h i c  methods.  

The map a r e e  i s  l o c a t e d  on a  s t e e p  e a s t e r n  s l o p e  

t h z t  v a r i e s  between 20 - 30 d e g r e e s .  I n  p a r t s ,  t h e  c l i f f s  a r e  

s t e e p e r  and n o t  p o s s i b l e  t o  map. 

E x c e l l e n t  bed rock  e x p o s u r e  o c c u r s  t h r o u g h o u t  t h e  

map a r e a  and a  v z r i e t y  of r o c k  t y p e s  were  mapped. 



CLAIM GEOLOGY 

I n  d e t a i l ,  t h e  geo logy  o f  t h e  Green E a g l e  and J o y  c l a i m  

g r o u p  c o n s i s t s  o f  a  complex a s s o c i a t i o n  of i g n e o u s  r o c k s ,  l o c a l l y  

i n c l u d i n g  p e n d a n t s  of e a r l i e r  s e d i m e n t a r y  r o c k s .  

The o l d e s t  r o c k s  i n  t h e  a r e a  a r e  t h e  s e d i m e n t a r y  r o c k s  

which p r o b a b l y  b e l o n g  t o  t h e  P recambr i an  a n d / o r  P a l e o z o i c  aged  

Yukon Group. They o c c u r ,  a s  s m a l l  x e n o l i t h s  and  l a r g e r  i n c l u s i o n s  

w i t h i n  t h e  main i n t r u s i v e  r o c k s  i n  b o t h  t h e  n o r t h  and s o u t h  e n d s  o f  

t h e  g r i d  a r e a  and a r e  m a i n l y  l o c a t e d  e a s t  of t h e  b a s e l i n e .  These  

r o c k s ,  Map u n i t  I, c o n s i s t  p r i m a r i l y  o f  d a r k ,  f i n e  t o  medium 

g r a i n e d  b i o t i t e  s c h i s t s ,  w i t h  mino r  a m p h i b o l i t e .  

The n e x t  y o u n g e s t  r o c k s  i n  t h e  a r e a  a r e  t h e  C r e t a c e o u s  

aged  C o a s t  I n t r u s i o n s .  W i t h i n  t h e  a r e a  o f  t h e  c l a i m s ,  t h e s e  r o c k s  

a r e  d i v i d e d  i n t o  two main v a r i e t i e s .  They a r e  a s  f o l l o w s :  

1) C o a m e  gra:ned and  o f t e n  r u s t y  h o r n b l e n d e  g r a n o d i o r i t e  t h a t  

o c c u r s  i n  t h e  e a s t  h a l f  of t h e  g r i d  a r e a .  2 )  A more l i g h t l y  

r u s t e d  msdium-coarse g r a i n e d  b i o t i t e  g r a n i t e  t h a t  o c c u r s  on t h e  

w e s t  p a r t  of t h e  g r i d  sys tem.  These  a r e  i n d i c a t e d  on t h e  geo logy  

map a s ,  u n i t s  2a and 2b r e s p e c t i v e l y .  No d i s t i n c t  c o n t a c t  was 

obse rved  between t h e  two i g n e o u s  r o c k  t y p e s .  T h e  s e d i m e n t a r y  

i n c l u s i o n s  a r e  obse rved  s o l e l y  i n  t h e  h o r n b l e n d e  g r a n o d i o r i t e ,  

and t h i s  r o c k  o f t e n  e x h i b i t s  a  vague f o l i a t i o n  o f  h o r n b l e n d e  

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

r o c k  was d e r i v e d  i n  p a r t  a t  t h e  c o n t a c t  o f  t h e  s e d i m e n t a r y  r o c k s .  

The g o s s a n  r u s t  o c c u r s  m a i n l y  on o r  n e a r  f r a c t u r e  p l a n e s  and may 

b e  d e r i v e d  from w e a t h e r i n g  of t h e  m a f i c  m i n e r a l s  and p o s s i b l y  f rom . . . /15 



e x t e r i o r  s o u r c e s ,  w i t h  t r a n s p o r t  and t h e n  d e p o s i t i o n  a l o n g  f r a c t -  

u r e  p l a n e s .  

The b i o t i t e  g r a n i t e  i s  r e l a t i v e l y  f r e s h ,  w i t h  mino r  r u s t ,  

p o s s i b l y  from t h e  w e a t h e r i n g  o f  b i o t i t e ,  and t h e  r u s t  d e c r e a s e s  away 

from t h o  c o n t a c t  w i t h  t h e  g r a n o d i o r i t e .  

The n e x t  younges t  r o c k s  a r e  a l s o  C r e t a c e o u s  I n t r u s i v e s  and 

a r e  p r o b a b l y  q u i t e  c l o s ~ l y  a s s o c i a t e d  w i t h  l Jn i t 2 .  They c o n s i s t  o f  

f i n e  t o  medium g r a i n e d  g r a n i t e  (map u n i t  3 a ) ,  q u a r t z - o r t h o c l a s e  

po rphyry  (map u n i t  3b)  and a l t e r e d  r o c k s ,  a t  l e a s t  i n  p a r t  d e r i v e d  

from t h e  above  (map u n i t  312). The g r e n i t e  is g e n e r a l l y  v e r y  m a f i c  

l e a n ,  o f t e n  c o n t a i n i n g  no  v i s i b l e  f e r r o m s g n e s i a n  m i n e r a l s .  I n  t h i s  

r e s p e c t  i t  may be  c s l l s d  a l a s k i t e .  The ground-mass is g e n e r a l l y  

f i n e  g r a i n e d ,  w i t h  some c o a r s e r  g r a i n e d  p h a s e s ,  and  s c a t t e r e d  

p h e n o c r y s t s ,  up t o  6mm, o f  o r t h o c l a s e .  P y r i t e  is  g e n e r a l l y  p r e s e n t ,  

a t  l e a s t  i n  t r a c e  amounts ,  a l o n g  w i t h  t r a c e s  of o t h e r  d a r k  opaque 

m i n e r s l s  which a r e  u n i d m t l f i e d  b u t  p o s s i b l y  s e c o n d a r y  i r o n  o x i d e s .  

These  r o c k s  a r e  g m e r a l l y  v e r y  r u s t y  on f r a c t u r e  f a c e s ,  w i t h  a  y e l l o ~ ~ i s h  

o r a n g e  r u s t  s x t e n d i n g  t h r o u ~ h o u t  some spec imens ,  o t h e r s  a r e  a  f r e s h  

w h i t e .  No s t r u c t u r e ,  f r a c t u r e  o r  j o i n t i n g  c o n t r o l  f o r  t h i s  a f t z r a t i o n  

p a t t e r n  was obse rved .  

The map u n i t  3 r o c k s  a r e  i r r e g u l e r l y  a s s o c i a t e d  w i t h  u n i t  2a 

and i n  some a r z a s  n e a r  t h e  c e n t r e  o f  t h e  g r i d  u n i t  3a o c c u r s ,  b u t  away 

from t h i s  c e n t r a l  c o r e ,  t h e r s  i s  a n  i n c r e a s e d  i n t e r m i x i n g  of 3a and  

2a. Due t o  t h e  b roken  and w e a t h e r e d  n a t u r e  o f  t h e  o u t c r o p s ,  no e x a c t  

r e l a t i o n s  between t h e  two r o c k  t y p e s  a r e  d i s t i n c t .  Al though t h e  

t e x t u r e  and t h e  m i n e r a l o g y  of map u n i t  3 

. . . /16 



s u g g e s t  a n  i n t r u s i v e  o r i g i n ,  t h e  c l o s e  a s s o c i a t i o n  w i t h  u n i t  2 a ,  

and  a  p o s s i b l y  f a i n t  t e x t u r a l  band ing  o b s e r v e d  i n  some spec imens ,  

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

T h i s  band ing  f e a t u r e  c o u l d  be  s t u d i e d  f u r t h e r  w i t h  m i c r o s c o p i c  

t h i n  s e c t i o n  e x a m i n a t i o n  o f  t h e  r o c k  t y p e s .  

Map u n i t  3b o c c u r s  a s  po rphyry  d i k e s  which were obse rv -  

e d  c u t t i n g  b o t h  u n i t s  2a and 2b and  which may be  a s s o c i a t e d  w i t h  

t h e  s e c o n d a r y  g r a n i t e ,  a s  u n i t  3b i s  s i m i l a r  i n  compos i t i on .  

The groundmass o f  u n i t  3b - q u a r t z  o r t h o c l a s e  po rphyry  i s  v e r y  

s i m i l a r  t o  t h e  g r a n i t e  e x c e p t i n g  t h a t  up t o  5% b i o t i t e  and c h l o -  

r i t e  may h e  p r e s e n t .  P h e n o c r y s t s ,  c o n s i s t i n g  o f  r o u g h l y  e q u a l  

rounded q u a r t z  and e u h e d r a l  o r t h o c l a s e ,  a v e r a g e  a p p r o x i m a t e l y  

8 t o  12 mm., w i t h  r a r e  e x c e p t i o n s  o f  o r t h o c l a s e  t o  3mm. Al though 

t h e s e  r o c k s  a r e  g e n e r a l l y  f r e s h e r  i n  a p p e a r a n c e  t h a n  any  o t h e r s ,  

t h e y  c o v t a i n  g e n e r a l l y  mors p y r i t e ,  o f t e n  3 t o  5%. Galena was 

a l s o  obse rved  i n  a  d i k e  o f  u n i t  3b r o c 4  t y p e  n e a r  t h e  b a s e l i n e  

a t  64+00S. F i n e l y  d i s s e n i n a t e d  g a l e n a  may o c c u r  i n  o t h e r  l o c a t -  

i o n s ,  b u t  t h i s  i s  n o t  d e f i n i t e .  Galena and p y r i t e  f r a c t u r e  

f i l l i n g  u 3 s  n o t e d  by  R . G .  H i l k e r  on O c t o b e r  12,  1969, a p p r o x i -  

m a t e l y  i n  t h e  a r e a  o f  t h e  g u l l y  between LS6+OOS and L52+00S and 

301-OOW. 

U n i t  3c is  p o s s i b l y  d e r i v e d  from t h e  above  r o c k s .  I t  

c o n s i s t s  o f  h i g h l y  b r e c c i a t e d  and m y l o n i t i z e d  r o c k s  i n  which o n l y  

q u a r t z  and somet imes  p y r i t e  o r  m a r c a s i t 5  ( a  low t e m p e r a t u r e  i r o n  

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

ye l low,  o r a n g e  o r  w h i t e  n a t r i x .  T h i s  r o c k  i s  n o t  obse rved  o v e r  

. . . /17 



e x t e n s i v e  a r e a s .  The m a j o r  o c c u r r e n c e ,  j u s t  west of t h e  base -  

l i n e  between l i n e s  44+00S and  46+005 i s  i n  t h e  form of a  s m a l l  

b r e c c i a  p l u g  which may e x t e n d  t o  t h e  n o r t h  o r  e a s t .  O t h e r  o c c u r s  

o f  u n i t  3c a r e  more l i n e a r ,  l o c a t e d  o v e r  s h o r t  d i s t a n c e s  and  

nar row w i d t h s  a l o n g  f a u l t  zones .  

The younges t  r o c k s ,  o b s e r v e d  t o  be  c u t t i n g  a l l  o t h e r  

r o c k s  i n  t h e  a r e a ,  a r e  t h e  T e r t i a r y  (? )  aged  d i a b a s e  and d a c i t e  

d i k e s  (map u n i t s  4a and  4b) .  The d i k e s  a r e  t y p i c a l l y  one  t o  f i v e  

f e e t  i n  w i d t h ,  w i t h  some up t o  t w e n t y  f e e t  i n  w i d t h ,  and a r e  

q u i t e  c o n t i n u o u s .  Most o f  t h e  d i k e s  have  a s t r i k e  b e a r i n g  of 

160° and d i p  40°SW, b u t  t h e y  w e w a l s o  obse rved  t o  f o l l o w  a l l  t h e  

m a j o r  s t r u c t u r a l  t r e n d s  i n  t h e  d r a i n a g e  s y s t e m  i n  t h e  a r e a .  

The d i a b a s e  is q u i t e  d a r k  and  f i n e  t o  medium g r a i n e d ,  w i t h  s m a l l  

p l e g i o c l a s e  l a t h s  v i s i b l e  i n  t h e  c o a r s e r  g r a i n e d  v a r i e t i ~ s ,  and  

minor  d i s s e m i n a t e d  p y r i t e ,  The d a c i t e  is  medium g r e y ,  d e n s e  and 

f i n e  g r a i n e d ,  w i t h  s m a l l  v i s i b l e  l a t h s  of f e l d s p a r  and h o r n b l e n d e  

and p l a t e s  of b i o t i t e .  

The d i k e s  a p p e a r  t o  p o s t  d a t e  a l l  o t h e r  r o c k s  and  

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

The o n l y  a s s o c i a t i o n  w i t h  o t h e r  g e o l o g i c a l  f e z t u r e s  i n  t h e  a r e a  

i s  t h a t  t h e y  a r e  i n t r u d e d  a l o n g  z o n e s  o f  p r e v i o u s  weakness , ,  

e i t h e r  f r a c t u r e s  o f  f a u l t s .  S t r u c t u r a l  a c t i v i t y  w i t h i n  t h e  a r e a  

o f  t h e  c l a i m  g roup  h a s  been  q u i t e  i n t e n s e .  A l l  o u t c r o p s  a r s  

h i g h l y  f r a c t u r e d  and b roken ,  and s e v e r a l  mino r  f a u l t  zones  were  

obse rved .  Numerous measurements  o f  f a u l t  and f r a c t u r e  p l a n e s  

were r e c o r d e d ,  and from t h e  d a t a  t h r e e  m a j o r  d i r e c t i o n s  ' a r e  
. . . /18 
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d e f i n e d .  These  a r e ,  i n  o r d e r  o f  g r e a t e s t  t o  l e a s t  i n t e n s i t y :  

B e a r i n q  Dip  

'I . I D 0  75OE 

2. 95O 65ON 

3 165O 40°W 

Most o f  t h e  s m a l l e r  s h e a r  and f a u l t  z o n e s  o b s e r v e d  had 

a  b e a r i n g  of ID0.  The d i a b a s e  and d a c i t e  d i k e s  f o l l o w  a l l  t h r e e  

p l a n e s ,  b u t  a r e  most  abundan t  a l o n g  t h e  165O b e a r i n g  d i r e c t i o n .  

A s  p r e v i o u s l y  men t ioned ,  c o n t a c t s  were n o t  well  d e f i n e d  between 

r o c k  u n i t s  2a and 3a ,  b u t  mino r  e v i d e n c e  was obse rved  t o  s u g g e s t  

t h a t  t h e s e  c o n t a c t s  i r r e g u l z r l y  f o l l o w  t h e s e  f r a c t u r e  d i r e c t i o n s  

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

G e n e r a l l y ,  f r a c t u r i n g  a p p e a r s  t o  be  mos t  i n t e n s 2  i n  t h e  

c e n t r e  of t h e  g r i d  a r e a ,  w i t h i n  r o c k  u n i t  3a ,  and i t  d e c r e a s e s  

ou twards  t o  a well d e f i n e d  j o i n t i n g  u a t t e r n  i n  t h e  b o r d e r i n g  

b i o t i t e  g r a n i t e s .  S e v e r a l  f a u l t  zones  have  been i n t e r p r e t e d ,  

h u t  t h e  e x t e n t  of d i s p l a c e m e n t  a l o n g  each  is  n o t  c e r t a i n .  Dtkes 

which a r e  n o t  d i s p l a c e d  m y  p o s t - d a t e  f a u l t i n g  a c t i v i t y .  

Rock u n i t  3c a p p e a r s  t o  be  c l o s e l y  a s s o c i a t e d  w i t h  

s t r u c t u r a l  a c t i v i t y  due  t o  i ts  m y l o n i t i c  and somet imes  b r e c c i a t e d  

t e x t u r e .  The e x t e n t  of t h e s e  zones  i s  q u i t e  u n c e r t a i n  a s  t h e y  

a r e  g r e a t l y  u e a t h e r e d  and e roded .  



TABLE OF FORMATIONS 

CENOZOIC 

T e r t i a r y  

17 Minor I n t r u s i v e s ;  4a - d i a b a s e ;  4b - d a c i t e  

MESOZOIC 

C r e t a c e o u s  

F1 Secondary  i n t r u s i v e s ;  

3a - F i n e  t o  medium g r a i n e d  g r a n i t e  

3b - q u a r t z - o r t h o c l a s e  po rphyry  

3c - A l t e r e d  i n t r u s i v e s ,  b r e c c i a ,  r ny lon i t e  

121 C o a s t  I n t r u s i o n s ;  

2a - Hornblende  g r a n o d i o r i t e  

2b - B i o t i t e  g r a n i t e  

PRECAMBRIAN - PALEOZOIC 

v] Yukon Group - b i o t i t e  s c h i s t ,  a r n p h i b o l i t e  



KUSAWA LAKE 

MEGASCOPIC DESCRIPTION OF ROCK SAMPLES 

L o c a t i o n  D e s c r i p t i o n  

T ( t o p  of  B i o t i t e  g r a n i t e  (2b )  - Coar se  g r a i n e d ,  b rownish  
r i d g e ,  w e s t  g r e y ,  w h i t e  o r t h o c l a s e  p rominen t  due  t o  r e l a t i v e l y  
of g r i d )  l a r g e  c r y s t s l  s i z e ,  v e r y  l i g h t  r u s t .  

q u a r t z  - 20% 
o r t h o c l a s e  - 50% 
P l a g i o c l a s e  - 20% 
b i o t i t e  - 10% 

B i o t i t e  g r a n i t e  ( 2 b ) .  A s  above  b u t  s l i g h t l y  
s t r o n g e r  r u s t  g i v e s  orange-brown. E a s t .  

Q u a r t z - o r t h o c l a s e  po rphyry  (3b)  - Mainly rounded 
q u a r t z  w i t h  few e u h e d r a l  o r t h o c l a s e  p h e n o e r y s t s ,  
t o  5 m m . ,  compr i se  20% of  r o c k ,  l ess  t h a n  5% b i o t i t e /  
c h l o r i t e  and 1 t o  2% d i s s e m i n a t e d  p y r i t e  c u b e s ,  
m a t r i x  i s  w h i t e  and f i n e  g r z i n e d .  

B i o t i t e  g r s n i t e  ( 2 b )  - Medium-coarse g r a i n e d ,  
o r t h o c l a s e  t i n t e d  l i g h t  y e l l o w - o r ~ n g e  c!ue t o  r u s t .  

q u a r t z  - 15% 
o r t h o c l a s e  - LO% 
p l a g i o c l a s e  - 30% 
b i o t i t e  - 15% 

D i o r i t e  ( 2 2 ) .  Medium g r a i n e d .  r u s t  on f r z c t u r e  
f a c e s .  T r a c e  o f  d i s s e m i n q t e d  p y r i t e .  

h o r n b e l n d s  ( b i o t i t e )  - 60% 
~ l a g i o c l a s q  - 30% 
q u a r t z  + ? - 10% 

G r a n o d i o r i t ~  ( 2 a )  - Coar se  g r a i n e d ,  r u s t  on f r a c t u r e  
f a c e s .  

b i o t i t e  - 30% 
h o r n b l e n d e  - 10% 
o l a p i o c l a s z  - 50% 
q u a r t z  - 10% 

G r e n o d i o r i t e  (Za)  - A s  ~ b o v e  b u t  s t r o n g e r  rust, 
p y r i t e  smezred on f r e c t u r e  f a c e s ,  minor  f o l i a t i o n  
o f  b i o t i t e .  



Q u a r t z - o r t h o c l a s e  po rphyry  ( 3 b )  - T y p i c a l  ( a s  above )  
Q u a r t z  p h e n o c r y s t s  p r edominan t ,  t o  10 mm.,  and o n l y  
t r a c e  of mica. P y r i t e  o v e r  I%, d i s s e m i n a t e d  q u i t e  
wea the red .  

B i o t i t e  g r a n i t e  ( 2 b )  - Medium g r a i n e d ,  l i g h t  o r a n g e  
r u s t  ~ o l o u r  t h r o u g h o u t ,  q u i t e  t y p i c a l  o f  o t h e r  2b 
o u t c r o a s .  

q u a r t z  - 20% 
o r t h o c l a s e  - 50% 
p l a g i o c l a s e  - 20% 
b i o t i t e  - 10% 

Q u a r t z - o r t h o c l a s e  po rphyry  ( 3 b )  - A s  above ,  b u t  
l a r g e  p h e n o c r y s t s  (some o r t h o c l a s e  t o  3cm.), p y r i t e  
2  t o  3% and t r a c e  o f  g a l e n a .  

Q u a r t z - o r t h o c l a s e  po rphyry  ( 3 b )  - T y p i c a l ,  b u t  w i t h  
5 e x t r e m e l y  l a r g e  p h e n o c r y s t s .  ome o r t h o c l a s e  t o  

5 cm. Only mino r  p y r i t e .  

B i o t i t e  g r a n i t e  ( 2 b )  - F r e s h ,  medium c o a r s e  g r a i n e d .  
q u a r t z  - 15% 
o r t h o c a l s e  - 50% 
p l a g i o c l a s e  - 20% 
b i o t i t e  - 15% 

G r a n i t e  ( 3 a )  - Medium f i n e  g r a i n e d ,  w h i t e  t o  l i g h t  
c o l o r s ,  r u s t y  on and n e a r  f r a c t u r e  p l a n e s ,  l a r g e l y  
q u a r t z  and f e l d s p s r  ( o r t h o c l a s e )  i n  r o u g h l y  e q u a l  
amounts  w i t h  2  o r  3% b i o t i t e .  

D a c i t e  ( 3 d )  - L l g h t  g r e y ,  d e n s e ,  f i n e  gra ined  w i t h  
s c a t t e r s d  c r y s t a l s  o f  b i o t i t e  and h o r n b l e n d e  and 
t r a c e  of p y r i t s .  

D a c i t e  ( 3 d )  - A s  above  b u t  a l s o  p r e s e n t  a r e  a  few 
s m a l l  p h e n o c r y s t s  o f  f e l d s p a r  and q u a r t z .  Q z i t e  
b r i g h t  o r a n g e  and  ye l low r u s t  on some f r a c t u r e  
p l a n e s .  

G r a n i t e  (2b /3a)  - Medium g r a i n e d ,  a p p e a r s  t o  be  
t r e n s i t i o n  r ~ c k  between 25 and 3 a ,  q u i t e  f r e s h  
e x c e p t  f o r  some r u s t  on f r a c t u r e  p l a n e s .  

q u a r t z  - 25% 
o r t h o c l a s e  - 40% 
p l a g i o c l a s e  - 30% 
b i o t i t e  - 5% 

G r a n i t e  ( 3 a )  - White ,  v e r y  f i n e  g r a i n e d  o n l y  v e r y  
r a r e  q u a r t z  and o r t h o c l a s e  p h e n o c r y s t s .  



A l t e r e d  g r a n i t e  (3c) - Q u a r t z  (medium g r a i n e d )  i s  
o n l y  i d e n t i f i a b l e  m i n e r a l  i n  c h a l k y  w h i t e  - ye l low 
o r a n g e  m a t r i x ,  r o c k  h a s  m y l o n i t i c  t e x t u r e .  

B i c t i t e  g r a n i t e  ( 2 b )  - Medium g r a i n e d ,  l i g h t  r u s t  
t h r o u g h o u t .  

q u a r t z  - 20% 
o r t h o c l a s e  - 40% 
p l a g i o c l a s e  - 30% 
b i o t i t e  - 10% 

Q u a r t z - o r t h o c a l s e  po rphyry  ( 3 b )  - A s  above ,  pheno- 
c r y s t s  t o  5  m m . ,  p y r i t e  n o t  obse rved .  

B i o t i t e  g r a n i t e  (2b ) .  F r e s h ,  medium g r a i n e d .  
q u a r t z  - 20% 
o r t h o c l a s e  - 35% 
p l a g i o c l a s e  - 30% 
5 i o t F t e  - 15% 

Q u a r t z - o r t h o c l a s e  po rphyry  (3b )  - P h e n o c r y s t s  t o  
5mm., m a t r i x  v e r y  f i n e  g r a i n e d ,  p y r i t e  a b u n d a n t  
( 2  t o  3%). 

B i o t i t e  g r a n i t e  (2b /2a?)  - Medium g r a i n e d ,  o r e n g e  
r u s t  t h r o u g h o u t .  

q u a r t z  .- 20% 
o r t h o c l a s e  - 35% 
p l a g i o c l a s e  - 25% 
b i o t i t e  - 20% 

E r s n o d i o r i t e  (2a /25?)  - F r e s h ,  c o a r s e  g r a i n e d ,  soms 
h o r n b l e n d e  w i t h  b i o t i t e .  

q u a r t z  - :5% 
o r t h o c l a s e  - 25% 
p l a g i o c l a s e  - 35% 
b i o t i t e  - 25% 

B i o t i t e  g r a n i t e  ( 2 5 )  - Medium g r a i n e d  o r t h o c a l s e  
p rominen t .  

q u a r t z  - 20% 
o r t h o c l a s e  - 50% 
p l a g i o c l a s e  - 15% 
b i o t i t e  - 15% 

G r a n i t e  ( 3 a )  - Very f i n e  g r a i n e d  q u a r t z - f e l d s p a r  
groundmass w i t h  few s c a t t e r e d  o r t h o c a l s e  phenocry-  
sts. Orange brown r u s t  on e n d  n e a r  f r a c t u r e  p l a n e s  
and i r r e g u l a r l y  t h r o u g h o u t  r o c k ,  no  m a f i c s .  



G r a n i t e  ( 3 a )  - A s  above  b u t  no  p h e n o c r y s t s  e v i d e n t .  

Q u a r t z - o r t h o c l a s e  po rphyry  (3b )  - T y p i c a l  e x c e p t  q u i t e  
r u s t y  and t o  5% b i o t i t e ,  p h e n o c r y s t s  40 t o  50% o f  r o c k ,  
2 t o  5  mm,  p y r i t e ,  i n  gfoundmass and  on f r a c t u r e  p l a n e s ,  
2 t o  3%, c h a l c o p y r i t e  - t r . ?  - 
Q u a r t z - o r t h o c l a s e  po rphyry  (3b )  - Approx ima te ly  80% 
p h e n o c r y s t s ,  a l m o s t  5% of  t h i s  is b i o t i t e  and horn-  
b l e n d e ,  l i g h t  r u s t ,  p y r i t e  - 1%. 

G r a n i t e  ( 3 a )  - Medium f i n e  g r a i n e d ,  l i g h t  o r a n g e  
r u s t  i r r e g u l a r l y  t h r o u g h o u t ,  d a r k  m i n e r a l s  I t o  2%. 

( B i o t i t e )  g r a n i t e  (2b/3b)  - medium t o  c o a r s e  g r a l n e d ,  
b i o t i t e  n i l  t o  lo%, p o s s i b l y  f i n e  g r a i n e d  m a t r i x  i n  
m a f i c - l e a n  s p e c i m e n t s ,  a l s o  t o  5% p y r i t e  ( d i s s e m i n a t e d )  
i n  m a f i c - l e a n ,  t r a c e  w i t h  b i o t i t e .  

q u a r t z  - 20% 
o r t h o c l a s e  - 40 t o  50% 
p l a g i o c l a s e  - 10 t o  30% 
b i o t i t e  - 0  t o  10% 



GEOCHEMICAL SURVEY 

INTRODUCTION 

The s y s t e m a t i c  s a m p l i n g  o f  s o i l s  and t h e  s u b s e q u e n t  

a n a l y s i s  o f  t h e s e  s a m p l e s  f o r  t r a c e  amounts  o f  c o p p e r  and moly- 

bdenum h a s  been  s u c c e s s f u l l y  used  t h r o u g h o u t  t h z  C o r d i l l e r a n  

r e g i o n  i n  t h e  s e a r c h  f o r  po rphyry - type  copper-molybdenum 

m i n e r a l i z a t i o n .  T h i s  s u c c e s s  h a s  been  e x t e n d e d  t o  t h e  Dawson 

Range, where  s e v e r a l  m i n e r z l i z e d  zones ,  i n c l u d i n g  t h e  C a s i n o  

S i l v e r  Minns d e p o s i t ,  have  been o u t l i n e d  by t h i s  t e c h n i q u e .  

Fo r  t h e  s u c c e s s f u l  a p p l i c a t i o n  o f  a  s o i l  s ampl ing  

s u r v e y ,  however ,  a  c a r e f u l  s t u d y  o f  a l l  f a c t o r s  which migh t  

a f f e c t  t h e  geochemica l  c h a r a c t e r i s t i c s  o f  t h e  s o i l s ,  r e f e r r e d  

t o  h e r e  a s  t h e  geochemica l  env i ronmen t ,  must  be  u n d e r t a k e n .  

T h i s  env i ronmen t  i s  d e f i n e d  m a i n l y  by t h e  c h a r a c t e r i s t i c s  o f  

t h e  s o i l ,  which a r e  c l o s e l y  r e l a t e d  t o  b o t h  t opography  and 

v e g e t a t i o n .  A d e t a i l e d  d e s c r i p t i o n  of t h e s e  f a c t o r s ,  a l o n g  

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

f o l l o w s .  



FIELD METHODS . 

The s o i l  s a m p l i n g  program was c a r r i e d  o u t  u s i n g  two 

s a m p l e r s .  Samples  were  t a k e n  a l o n g  t h e  b a s e l i n e  and  a l l  c r o s s -  

l i n e s  a t  100 f o o t  i n t e r v a l s .  Sample m a t e r i ~ l  was t e k e n ,  w h e r e v e r  

p o s s i 5 l e ,  f rom t h e  uppe r  s and  o r  c l a y  s o i l  h o r i z o n ,  a t  l e a s t  a  

few i n c h e s  belgw t h e  u p p e r  humus l a y e r  u s i n g  a P ?  lb. grubhoe .  

When s o i l  m a t s r i a l  was n o t  a v a i l a b l e  f o r  s ampl ing ,  i n  a r e a s  o f  

s x t e n s i v p  o u t c s o g  o r  f r o s t  3eaved  and scree b o u l d e r s  which have  

o h i o u s l y  n o t  been  d i s p l a c e d  Coo f a r  downslope,  a  sample  of t h r e e  

o r  f o u r  r o c k  c h i p s  was c o l l e c t e d .  Tho sample  m a t e r i a l  wes 

s o l l s s 5 e d  i n  2 pre-numbsred K r a f t  p e p z r  s smple  bag,  w h i l e  n o t e s  

on l o c a t f o n ,  s c i l  c o l o r  and t y p e ,  s l o ? ~  and g r a d e  d i r e c t i o n ,  

v e q e t a t i o n  and any  o t h e r  ~ e r t l n e n t  d a t z ,  were t a k e n  a t  e ach  

s t a t l c n .  The semples  wero s t r u n g  on wirs, w i t h  a p p r o x i m a t e l y  

33 s a n ? l e s  s e ?  s t r i n g ,  and hung a t  c m F  f o r  p a r t i a l  dry:"?. 

I n  a d d i t i o n ,  t h e  pH o f  e v k ~ y  second  s a m ~ l e  on s p e c l f l c  

l i n e s  t > r o u g S o u t  t h e  g r 5 d  wes t e s t e d  using a LzMotte-Mcrgen S g l l  

p 3  T e s f i r g  K i t .  V a l v e s  a r e  m a s u r z d  c o l c r o m e t r i c a l l y  t" Cks 

-301 ,.,G,est 3.2 p* u n i t ,  w i t h  a n  estimated a c c u r z c y  o f  p l u s  o r  rnlnus 

0.2 3H u n i t s .  



SAMPLE HANDLING, ASSAYS A N 3  TREATMENT OF DATA 

After c o l l e c t i o n ,  s a m p l e s  were w i r e d  i n  s t r i n g s  o f  30 

t o  40 samples ,  p a r t i a l l y  d r i e d ,  and t h e n  packed i n  b u r l a p  s a c k s  

f o r  sh ipmen t  t o  Whi t eho r se .  A t  W h i t e h o r s e ,  t h e  s a m p l e s  were  

c r a t e d  pnd s e n t  v i a  C.P.  Air f r e i g h t  t o  Chemex Labs i n  Nor th  

Vancouver ,  where t h e y  were  a n a l y z e d  f o r  c o p p e r ,  molybdenum, 

l e a d , .  z i n c  and s i l v e r .  

The a n a l y t i c a l  p r o c e d u r e  a t  Chernex Lsbs  c o n s i s t s  of 

d r y i n g  and s i e v i n g  t h e  s amples ,  s a v i n g  t h g  -80 mesh f r a c t i o n .  

One gram o f  t h i s  f r a c t i o n  is  d i g e s t e d  u s i n g  p e r c h l o r a t e  and i s  

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

%o d r y n e s s  o v e r n i g h t .  The r e s i d u a l  i s  d i s s o l v e d  i n  h y d r o c h l c r i c  

a c i d  and t h t s  s g l u t i o n  i s  b r o u g h t  t o  volume f o r  f i n a l  a n a l y s i s .  

The s o l u t i o n  is  run  f o r  a l l  f i v e  z l e m e n t s  on a T e c h t r o n  AA-5 

D i g i t e l  a t m i c  a b s o r p t i o n  u n i t .  Twenty f i v e  of t h e  s amples  

i z t ? n ~ i q e d ,  f o r  t h ?  f i v e  e l e m e n t s ,  c o n t z i n g d  enough rock  c h i ~ s  

t o  h ~ v ~  f i n e  d r i n g i n g  done on t h e  sample  t o  p r e p a r e  them f o r  

a n a l y s i s .  q e s u l t s  of t h e  $ e t e r r n i n a t i o n s  of t h e  e l e m e n t s  were 

r e t u r n e d  t o  Whi t eho r se  by F i r s t  C l a s s  m a i l .  

C e r t i f i c a t e s  o f  A n a l y s i s ,  f o r  a l l  s o i l  s a m p l e s  t e s t e d ,  

from Chemex Lsbs  L i m i t e d ,  a r e  on f i l e  a t  t h e  o f f i c e  of R . G .  H i l k e r  

L i m i t e d ,  #8 Nor the rn  Metqlic Bldg . ,  W h i t e h o r s e ,  Yukon T e r r i t o r y .  

The i n t e r p r e t a t i o n  of geochemica l  d a t a  is  o f t e n  a l o n g  

w i t h  t h e  c a l c u l a t i o n  o f  a  few s i m p l e  s t a t i s t i c s .  The a r i t h m e t i c  

mpan and s t a n d a r d  d e v i a t i o n  have  been  c f t l c u l a t e d  f o r  a l l  a s s a y  

v a l u e s ,  u s i n g  t h e  f o l l o w i n g  fo rmulae :  



where: n  = t o t a l  number o f  v a l u e s  

f ppm = sum o f  v a l u e s  
- 
x = a r i t h m e t i c  mean 

2 2 ppm = sum of s q u a r e s  o f  v a l u e s  

s = s t a n d a r d  d e v i a t i o n  

F o r  t h e  p r e s e n t  s u r v e y ,  e x t r e m e l y  h i g h  v a l u e s  f o r  some 

o f  t h e  m e t a l s  have  been  r educed  t o  a  common maximum v a l u e  f o r  t h e  

c a l c u l a t i o n s .  T h i s  is done  t o  a v o i d  t h e  m i s l e a d i n g  i n f l u e n c e  

t h e s e  v a l u e s  have  on t h e  o v e r a l l  c h a r a c t e r i s t i c s  o f  t h e  popula-  

t i o n .  The f i g u r e s  used  f o r  each  metsl a r e  shown i n  T a b l e  2 

( ?age  ) a s  w e l l  a s  t h e  c a l c u l a t e d  s t a t i s t i c a l  v a l u e s .  

T h e  s t a t i s t i c s ,  mean and s t a n d a r d  d e v i a t i o n ,  a r e  use-  

f g l  i n  t h e  d e f i n i t i o n  o f  s t a t i s t i c s 1  a n o m a l i g s  which may o r  may 

n 3 t  b e  r o l e v a n t  i n  t h e  s u r v e y  a r e a .  Expe r imen t  and f i ~ l d  

e x p e r i s n c e  have  i n d i c a t e d  t h a t ,  assuming  a l ognormz l  d i s t r i b u -  

t i o n  o f  v a l u e s ,  and a  v a l u e  g r e a t s r  t h a n  x + I s  i s  s t a t i s t i c a l l y  

l t p o s s i b l y  anomalousu  and a  v a l u e  g r e a t e r  t h a n  2 + 2s is  

" p r o b a b l y  anomalousN.  These  v s l u e s ,  a s  c a l c u l a t e d  f o r  t h e  

p r e s e n t  s u r v e y ,  have  been used  a s  g u i d e l i n e s  i n  c o n t c u r i n g  t h e  

geochemica l  s u r v e y  maps ( s e e  P o c k e t ) .  

The assumed lognorma l  d i s t r i b u t i o n  i s  monomodal. T h a t  

i s ,  t h e r e  i s  i d e a l l y  one s e t  o f  v a l u e s  w i t h  i ts  a r i t h m s t i c  mean 

s u b s t a n t i a l l y  g r e a t e r  t h a n  i t s  g e o m e t r i c  mean (mode). However, 

f i e l d  e x p e r i e n c e  h a s  shown t h a t  a  t r u e  l ognorme l  d i s t r i S u t i o n  
. . . / 2 8  



-28- 

r a r e l y  o c c u r s ,  and t h a t  mos t  t r a c e  m e t a l  p o p u l a t i o n s *  a r e  a 

combina t ion  of two o r  more d i s t i n c t  s e t s  of v a l u e s  which r e f l e c t  

v a r i o u s  bed rock  and s o i l  c o n d i t i o n s .  

A h i s t o g r a m  on noraml  g raph  p a p e r  and a c u m u l a t i v e  

f r e q u e n c y  p l o t  on l o g a r i t h m i c  p r o b a b i l i t y  p a p e r  have  been c o n s t r -  

u c t e d  f o r  e a c h  e l emen t .  On t h e  h i s t o g r a m ,  each  s e p a r a t e  s e t  is 

i n d i c e t e d  by a  d i v e r g e n c e  from a  t y p i c a l  l ognorma l  cu rve .  T h i s  

i s  c s u a l l y  a hump i n  t h e  c u r v e  which r e p r e s e n t s  t h e  a p p r o x i m a t e  

n o d a l  v a l u e  o f  t h s  sst. 

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

met31 c o n c m t ~ a t i o n  on l o g s r i t h r n i c  p r o b a b i l i t y  p z p e r ,  e ach  

lognorma l  s e t  o f  v a l u e s  g i v e s  a  s t r a i g h t  l i n e  s e y n e n t .  A graph  

of t h i s  t y p ~  w i l l  g e n e r a l l y  p r o v i d e  more d e t o i l e d  i n f o r m a t i o n  

a b o u t  t h e  o v e r a l l  p o p u l a t i o n  t h a n  t h e  normal  h i s t o g r a m .  

The s 5 a t i s t i c a l  v a l u e s  c a l c u l a t e d  f o r  e a c h  of t h e  f i v e  

e l e m e n t s  a r s  d i s p l a y e d  i n  T 2 b l e  1 and t h ~  h i s tog-ams and 

unr!er t b  INTESP3ETATION s e c t i o n  of t h i s  r e p o r t .  Each s e t  o i t h i n  

2 met31 ~ o m l ? t i o n ,  on bo th  t h e  h i s t c g r e m  and t h e  1 @ g - p r o b a b i l i t y  

c u r v o ,  h a s  been l a b e l l e d  C1, C2, C3...for coppe r ,  MI, M2, M3... 

f o r  molybdenum, etc.. .  iri o r d e r  o f  i n c r e e s i n g  m e t a l  c o n c e n t ~ a t k o n .  

The v a l u e  r e p r e s e n t e d  by each  symbol  is  t h e  e s t i m a t e d  mode f o r  

t h e  p a r t i c u l a r  set. I t  s h o u l d  b e  n o t e d  t h a t  t h e s e  modal v a l u e s  

*NOTE: n P o p u l a t i o n "  i s  used  h e r e  t o  mean t h e  s e t  of a l l  rneascred 
v a l u e s  f o r  any  one e l e m e n t  w i t h i n  t h e  g r i d  a r e a ?  w h i l e  
" se tH means any s u b - s e t  w i t h i n  a p o p u l a t i o n  a s  d e f i n e d  
above.  



and t h e  a c t u a l  number o f  s e t s  w i t h i n  e a c h  p o p u l a t i o n  i s  a n  

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

a c o n c r e t e  f a c t .  

The l a r g e  number o f  s e t s  w i t h i n  e a c h  m e t a l  p o p u l a t i o n ,  

a s  i n d i c a t d  by t h e  c u r v e s ,  i s  d u e  t o  s combina t ion  of a l l  f a c t o r s  

i n f l u e n c i n g  t h e  c h e m i s t r y  of t h e  sampled m a t e r i a l ,  some o f  which 

a f f ~ c t  r e s u l t s  i n  v e r y  s u b t l e  ways. It  i s  beyond t h e  s cope  of  

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

c i n g  f a c t o r s .  
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TOPOGRAPHY, VEGETATION A N D  SOILS 

The Green E a g l e  1-16 and  J o y  1-12 c l a i m  g r o u p s  a r e  

l o c a t e d  on t h e  e a s t  f a c i n g  s i d e  o f  a p a r t i a l l y  d i s s e c t e d  moun ta in  

r i d g e .  S l o p e s  a v e r a g e  30° t o  40° w i t h  many v e r t i c a l  and n e a r  

v e r t i c a l  r o c k  b l u f f s .  E l e v a t i o n s  r a n g e  from a p p r o x i m a t e l y  

3000 f e e t  t o  o v e r  5500 feet .  

Due t o  t h e  s t e e p n e s s  o f  t h e  s l o p e  and t h e  e l e v a t i o n ,  

v e g e t a t i o n  is  minimal  e x c e p t  f o r  moss and g r a s s  on t h e  uppe r  

s f o p e s  and  buck-brush and s t u n t e d  s p r u c e  on t h e  l ower  s l o p e s .  

Wi l lows  a r e  a b u n d a n t  i n  t h e  v i c i n i t y  o f  t h e  numerous s m a l l  c r e e k s  

d r s i n i n g  t h e  s l o p e  and between t h e  main s l o p e  and l a k e s h a r e  o f  

Husawa Lake p o p l a r  and s p r u c e  become more abundan t .  

Geochemica l ly ,  t h e  a r e a  may h e  d i v i d e d  i n t o  two main 

zones .  The p r i m a r y  zone is  t h a t  on t h e  uppe r  s l o p e s  and i t  

c o n s i s t s  o f  o u t c r o p  and s c r e s *  cove r .  The s e c o n d a r y  zone ,  on 

t h e  l ower  s l o p s s  and i n  t h e  c r o s s c u t t i n g  creek v a l l e y  b o t t o m s ,  

c o n s i s t s  o f  t a l u s * ,  o S t e n  w i t h  a t h i c k ,  low growing  v e g e t a t i o n  

c o v e r .  

S o i l s  from t h s  p r imary  zone a r e  a l m o s t  t r u l y  r e s i d u a l .  

They c o n s i s t  l a r g e l y  o f  b roken  r o c k  f r a g m e n t s ,  o r  g r i t ,  which 

h a s  undergone  some downslope  movement b u t  which is p r o b a b l y  

q u i t e  s i m i l a r  t o  t h e  wea the red  p a r e n t  bed rock .  Thus ,  where no  

f i n e  f r a c t i o n  was a v a i l a b l e  f o r  s a m p l i n g  a t  s t a t i o n s  i n  t h i s  

zone ,  a few r o c k  c h i p s  e i t h e r  f rom s c r e e  b o u l d e r s  o r  from o u t -  

c r o p ,  were t a k e n  i n s t e a d .  

* For  d e f i n i t i o n  h e r e ,  scree is  l o o s e  r o c k  m a t e r i a l  on s i d z  
s l o p e s .  u h i l e  t a l u s  i s  t h e  b o u l d e r  a c c u m u l a t i o n  a t  t h e  b a s e  of 
L bhs s'oz2. . . . / 3 1  



S o i l s  f rom t h e  s e c o n d a r y  t a l u s  a r e a s  a r e  s i m i l a r  t o  

t h e  above  s o i l s  e x c e p t  t h a t  t h e y  a r e  d e r i v e d  from a  much b r o a d e r  

a r e a  and have  undergone  somewhat more che ,mica l  a l t e r a t i o n  and 

p h y s i c a l  s e p a r a t i o n .  T r a c e  m e t a l  v a l u e s  from s a m p l e s  i n  t h i s  

a r e a  a r e  e x p e c t e d  t o  r e f l z c t  p r i m a r i l y  t h e  bed rock  c o n d i t i o n  

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

The b a s e l i n e  r o u g h l y  s g p a r a t e s  t h e  p r i m a r y  and  secon-  

d a r y  env i ronmen t s .  E x c e p t i o n s  t o  t h i s  a r e  t h e  d i s s e c t i n g  c r e e k  

f lmrs  and two a r e a s  o f  o u t c r o p ,  be tween  L14+00S and L20cOOS 

and between L52+0OS and L58+00S which e x t e n d  below t h e  b a s e l i n e ,  

b o t h  o f  which a r e  i n d i c a t e d  on t h e  Geology P l a n  ( s e e  P o c k e t ) .  



INTERPRETATION 

Almost a l l  o f  $he t r a c e  m e t a l  c o n c e n t r a t i o n s  measured 

from t h e  s o i l  w i t h i n  t h e  Green E a g l e  and J o y  c l a i m s  g r i d  a r e a .  a r e  

h i g h e r  t h a n  background v a l u e s  g e n e r a l l y  obse rved  r e g i o n a l l y  

t h r o u g h o u t  t h e  Yukcn. T h i s  is due  t o  t h s  f a c t  t h a t  a t  l e a s t  some 

o f  t h e  bed rock  i n  t h i s  a r e a  c o n t a i n s  above  a v e r a g e  emounts  o f  

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

c l o s e  t c  t h e i r  p a r e n t  s o u r c e  and have  undergone  less  d i l u t i o n  

t h a n  many o f  t h e  s o i l s  s z m l e d  i n  l ower  e r e a s .  

When t h e  p r e s e n t  d a t a  is  c o n s i d e r e d ,  a  v e r y  complex 

p a t t e r n  d e v e l o p s  due  t o  t h e  l a r g s  amount of i n f o r m a t i o n  a t  hand.  

Thus,  pH, cou?er-molybdenum, l e a d - z i n c  and s i l v e r  w i l l  b s  c o n s i d e r e d  

i n  f o u r  s e p a r s t e  s e c t i o n s ,  f o l l o w e d  b y  a  s h o r t  summary. 

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

l n c l u d e d  i n  T a b l s  2 on t h s  f o l l o w i n g  p s g e ,  w h i l e  t h z  h i s t o g r a m s  

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 s ,  S k e t c h s  5 t h r n v g h  1 4 ,  a r s  

d i s t r i b u t s d  ' ~ h r o u g h o u t  2ho INTERPRETATZSN. 

pH A V O  M 3 2 f L I T Y  

The pH v a l u e s ,  a s  d e t e r m i n e d  on many o f  t h e  s amples  

t a k e n  from w e s t  of  t h e  b a s e l i ~ e  and p l c i t t e d  w i t h  t h e  s i l v e r  

v a l u e s  on t h e  Geochemis t ry  P l a n  (s?e P o c k e t ) ,  a r e  e n t i r e l y  

a c i d i c ,  r a n g i n g  from l e s s  t h a n  4 t o  a l m o s t  n e u t r a l  m l u ~ s  g f  

6.5 .  Although t h s  p a t t e r n  i s  n o t  s t r c n q ,  t h e r e  i s  a  f a i r l y  

o b v i o u s  c o r r e l a t i a n  w i t h  t h z  geo logy .  The h i g h  pH v a l u e s  a r e  

g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  m a j o r  g r r n i t l c  i n t r u s f v z s  (mep 

u n i t s  2a and 2 5 )  w h i l e  t h e  l ower  pH v a l u e s ,  l e s s  t h a n  6 ,  

. . . /33 
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a r e  e s s o c i a t e d  w i t h  t h e  s e c o n d a r y  g r a n i t i c  and p o r p h y r i t i c  i n t r u s i v e 3  

(Msp u n i t s  3 a ,  3b and 3 c )  which a r e  m a f i c  l e a n  b u t  which g e n e m l l y  

c o n t z i n  a t  l e a s t  a t r a c e  o f  p y r i t e .  The o x i d a t i o n  of t h i s  p y r i t e  

g i v e s  a n  end p r o d u c t  o f  h y d r o u s  i r o n  o x i d e s  which p roduce  t h e  

r u s t y  g o s s e n  zone and v e r y  d i l u t e  s u l f u r i c  a c i d ,  which d e p r e s s e d  

t h e  pH. 

The e f f e c t  o f  t h i s  l ower  pH is t o  i n c r e a s e  t h e  s o l u b i -  

l i t y  and t h u s  t h e  m o b i l i t y  o f  c o o p e r ,  l e a d  and z i n c ,  w i t h  i n c r e s s -  

i n g  e f f e c t  I n  t h a t  o r d e r .  S i l v e r  i s  g e n e r a l l y  n o t  m o b i l e  e x c e p t  

by m e c h a n i c a l  means. Moly3denum h a s  a rerluced c h e m i c a l  m o b i l i t y  

i n  a n  ac i f l  env i ronmen t .  

A l l  of t h e  m e t a l s  e x c e p t  s i l v e r  w i l l ,  t o  some e x t e n t ,  

b e  c o - p r e c i p i t a t e d  w i t h  t h e  h y d r o u s  i r o n  o x i d e s ,  and t h i s  would 

a t  l e a s t  ~ ? r t l y  o f f s e ?  t h e  i n c r e a s e d  m ~ b i l i t y  due  t o  t h e  low pH. 

I t  is e x p e c t e d  thct t h e  g r e e t e s t  d i s p e r s i o n  o f  a l l  

m e t a l s  i n  ? h i s  e n v i r o n n e n t  is  by n e c h ~ n i c a l  means. 

COPPER A V 3  MOLYSDENCY 

Goth of t h e s s  e l e m e n t s  a x  g ~ n ~ r e l l y  c l o s e l y  a s s o c i a t e d  

e s p s c i a l l y  i n  a c i d i c  F n t r u s i u g  c o ~ p l s x e s  such  a s  i n  t h e  p x s e n t  

s i t u a t i o n .  A s  w i l l  be  s e e n  from t h ~  c c n t o u r e d  p l a n  and from t h e  

h i s t o g r a m s  and  l e g - p r o b a b 9 l i t y  g r a p h s ,  t h i s  c o r r e l a t i o n  i s  

p r e s e n t  a t  l e e s t  i n  p a r t .  The two se t s  C1 and M l ,  w i t h  modal 

v a l u e s  of  1 5  t o  20 and 0 t o  1 r e s p e c t i v e l y ,  r e p r e s e n t  backgmund  

v a l u e s  w i t h i n  t h e  g r i d  a r e a .  T h i s  i s  t k e  1 a r ; e s t  s e t  f o r  each  

e l e m e n t  an$ v a l u s s  a r e  ma in ly  Selow t h o  a r i t h m e t i c  mezn f o r  e a c h  



The n e x t  h i g h e s t  se t s ,  C2 and  M2, 70 and 6 ppm., 

r e s p e c t i v e l y ,  a p p e a r  t o  r e p r e s e n t  background v a l u e s  o v e r  t h e  

more s u l f i d e - r i c h  s e c o n d a r y  g r a n i t i c  i n ? r u s i v e s  ( u n i t  3a ) .  

W i t h i n  t h e s e  sets, and f o r  h i g h e r  s e t s ,  b o t h  a  p a r t i a l  d i v e r g e n c e  

of c o p p s r  and molybdenum and c o m p l ~ x  a s s o c i a t i o n  of  s e t s  o c c u r .  

B a s i c a l l y ,  g h i l e  t h e  h i g h e r  c o p p e r  s e t s  a r e  a s s o c i a t e d  

p r i m a r i l y  w i t h  t h e  c e n t r a l  ccre of t h o  s e c o n d a r y  f i n e  t o  medium 

g r a i n e d  g r a n i t i c  i n t r u s i v e  ( u n i t  3 a )  t h e  h i g h e r  molybdenum 

v a l u e s  i q  a d d i t i o n  t o  f o l l o w i n g  t h e  c n u p e r ,  a l s o  o c c u r  i n  z o n e s  

i s o l a t e d  from h i g h  c o p z e r  v a l u e s .  I n  t h e  l a t t e r  c a s e s ,  t h e  

a s s o c i a t i 0 7  a p o e a r s  t a  be  it:ith b o t h  p r i m a r y  and  s e c o n d a r y  

i n t r u s i v e  zone. Thw two ccpuer-molybdmurn anomalous  a r e a s  

have  been l a b e l l e d  ZORE A and ZONE 3 nn t b o  Composi te  Geochemica l  

Con tou r  D l a n  ( s e s  P o c k e t ) .  The main p s 5 p k e r z l  molybdenun zone  

( w i t h  a s s o c i a t e d  l e a d ,  z i n c  and s t i v e r )  i s  l a b e l l e d  ZONE C. 

F c r  coppe r ,  t b s  s t a : i s t L c e l l y  " ~ r o b e b l y  anomelous"  

v a l u e s ,  g x a t e ~  t h a n  2C1 F ~ V  Cu, a r z  c sn f5ned  p r i ~ a r l l y  w i th -  

i n  se t s  C5. C 6  and C7.  Y m t  gC t h o s e  v z l ~ e s  o c c u r  w i t h i n  

- 
ZONES A a x !  B. The r n o l y 5 5 z n u ~  v a l u e s  g r e a t e r  t h a n  x + 2 s ,  o r  

IZupm, a r e  contaLned  i n  s e t s  M4, M5 and MS. ZCKE A and ZONE 8, 

a p p r o x i m a t e l y  1000 f ee t  by 300Qnd 600' by 300'  r e s p e c t i v e l y ,  

a r e  r o u g h l y  on s t r i k e  w l t h  e a c h  o t h e r  b u t  a r e  s e p a r a t e d  b y  a  

400 f o o t  wide  t a lu s - snow zons  between L38S 2nd L42S and by one  

l i n e  (L38S) o f  r e l a t i v e l y  law background v a l u e s .  T h i s  may be 

due  t o  t h e  f a c t  t h a t ,  s i n c e  L38S i n  t h s  v i c i n i t y  o f  ZONE 8, Is 

n s a r  t h e  b ~ s e  o f  a  scres s l n p e  and  t h e  anomalous  zone may b e  

. . . /35 
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masked by m a t e r i a l  f rom u p s l o p e .  Any e x t e n s i o n  o f  e i t h e r  o f  t h e s e  

z o n e s  below t h e  b a s e l i n e  c o u l d  be  q u i t e  e f f e c t i v e l y  mesked by t h e  

a b u n d a n t  t a l u s .  

ZCNE D ( c o p p e r ,  i e a d ,  s i l v e r ) ,  e a s t  of and downslope 

from ZONE A ,  i s  a f a i r l y  b road  and weak anomalous  zone i n  an 

a r e a  of e x t e n s i v e  t a l u s  c o v e r  which may be  a downslope e x p r e s s i o n  

of ZORE A o r  a r e f l e c t i o n  of bed rock  c o n d i t i o n s  more d i r e c t l y  

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

s i n c e  t h e  ZONE '3 anomaly,  which i s  comparable  t o  ZONE A ,  shews 

no d o w n s l o p  r e f l e c t i o n .  

LEAD AN9 Z I N C  

T h e s e  two e l e m e n t s  behave  in a  r u c h  more complex 

f a s h i o n  t h a n  coppe r  znd nnlybdenum. Both h i s t o g r a m s  show o n l y  

a  vague r e s s m b l s r s e  t o  a t y ; i c a l  l ognorma l  d i s t r i b u t i o n .  E i g h t  

d i V e r e n t  ssts i n  t h e  I sed  o q u l a t i o n  3~~ n i n e  i n  t h e  z5nc  hzve  

b e e l  i n t e r p r e t e d .  Many oC these s s 3  a r e  a p p r o x i m a t e l y  e q u a l  

IP s i ze ,  ~ a t h q r  t h s n  c a n t i - m l l y  dec reasZnq .  Thus,  t h s  

a m l i c a b i l i t y  n" ?ormz?. s t z t i s t l c s  t o  t h o s e  v e l u s s  is g r o b a b l y  

l a c k i n g  i v  a c c u r a c y  covoe-ed w i t h  t h e  o % e r  m e t a l s ,  bh-t t h e  

m .  7 1 g u r ~ s  a r a  r e t a i n e d  a s  e u s e f u l  i n d i c a t o r .  T h r e e  sets  f o r  e a c h  

e l e m e n t  a r e  ma in ly  S e l ~ w  t%e r s s p e c t i v e  mean v a l u e s  o f  135 and 195 

fn- l e a d  and z i n c ,  and t h e s e  c o r r e l a t e  w i t h  g e n e r a l  background 

v s l u e s .  I t  i s  pro"b1e t h z t  t h e  e n t i r e  a r e a  o f  t h e  g r i d ,  e x c s p t  

f o r  a r s l a t i v e l y  smell number o f  v a l u e s  ( se t s  P I  and  Z 1 )  is a t  

l e a s t  a a r t i a l l y  anomalous ,  and t h a t  a l l  s e t s  from P2 an$  22  

upwsrds  r e p r a s e n t  v a r i o c s  d e g r e e s  o f  t h e  anomalous  c m d i t i o n ,  

. . . /37 



A s i d e  from low v a l u e s  o v e r  much of  t h e  e a s t  s i d e  of 

t h e  b a s e l i n e  and  t h e  ex t r eme  s o u t h  end of t h e  g r i d ,  *he ma jo r  

c o r r e l a t i o n  between l e a d  and z i n c  is  t h a t  t h e y  b o t h  show a  , 

r o u g h l y  i n v e r s e  s p a t i a l  r e l a t i o n s h i p  w i t h  r e s p e c t  t o  coppe r .  

T h a t  i s ,  bo th  l e a d  and z i n c  have  r e l a t i v e l y  low v a l u e s  o v e r  

and  i n  t h e  v i c i n i t y  o f  ZONE A and ZONE 8, w i t h  a n  i n c r e a s e  i n  

v a l u e s  ou twards .  The l e a d  and z i n c  form a n  e f f e c t i v e  h a l o  

e round  t h e  c e n t r a l  copper-molybdenum a n o m a l i e s .  

Lead v a l u e s  which a r  s t a t i s t i c a l l y  "p robab ly  anomalousv  

( g r o a t e r  t h a n  377 ppm - se t s  P7, P8 and P9) and z i n c  a n o m a l i e s  

which a r e  s t a t i s t c a l l y  " p r o b a b l y  anomalousu  ( g r e a t e r  t h a n  435 

ppm s e t s  27 and 18) o c c u r  a s  s c a t t e r e d  zones  which a t  l e a s t  

p a r t i a l l y  c o i n c i d e .  Thsso  a n o m a l i e s  a r e  ZONES C, D, E, F, G, 

H, I ,nd J. No anomalous  l e a d  w i t h  ZONE F. The p r ime  g e o l o g i -  

c a l  a s s c c i a t r o n s  o f  b o t h  l e a d  and z i n c  ano rne l i e s  is: 1) ~ 5 t h  

t h s  q u a - t z - o r t h o c l a s e  por$yry d i k e s  ( u n i t  3 b ) ,  i n  which t r a c e s  

of v i s i b l e  g e l e n a  were  o f t z n  v i s i b l e ,  (ZORES C, I ,  J ( i n  p a r t ) )  

and ,  2) w i t h  t h e  p e r i p h ~ r a l  a r e e s  of t h e  s e c o n d a r y  g r a n i t i c  

i n t r u s i v e  ( U n i t  32). 

Tuo i s o l a t e d  anomalous  l e a d  v a l u e s  a r e  a s s o c i a t e d  

w i t h  ZORE A and two b road  l e a d  a n o m a l i e s  a r e  a p a r t  of ZONE D. 

A s  w i t h  t h e  c o p p s r ,  t h e  ZONE D l e a d  may b s  e i t h e r  d e r i v e d  from 

a  s o u r c e  i n  t h e  v i c i n i t y  of ZCNE A o r  f rom more d i r e c t l y  below 

ZONE D. 
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SILVER 

S i l v e r  behaves  i n  a  l e s s  complex f a s h i o n  t h a n  t h e  o t h e r  

m e t a l s  p r o b a b l y  due  t o  i t s  r e l a t i v e  c h e m i c a l  s t a b i l i t y .  The back- 

ground,  se t  A?, i n c l u d e d  v a l u e s  from 0 t o  t h e  a r i t h m e t i c  mean, 

2 ppm. S e t  A2, w i t h  a  modal v a l u e  of 5 ppm s i l v e r ,  a p p e a r s  t o  

r e o r e s e n t  a  h i g h e r  background o v e r  t h e  s e c o n d a r y  g r a n i t i c  i n t r u -  

s i v e  complex ( u n i t  3 a ) .  H ighe r  v a l u e s  ( se ts  A3, A4 and A5) con- 

sist o f  v a l u e s  which a r e  m a i n l y  s t a t i s t i c a l l y  " p r o b a b l y  anomalous11 

o r  g r e a t e r  t h a n  7 ppm. G e o l o g i c a l l y ,  t h e s e  a n o m a l i e s  a r e  a s s o c i a t e d  

w i t h  b o t h  of rock  u n i t s  33 and 3b. Anomalous v a l u e s  o c c u r  i n  

ZONES A ,  C, D, E ,  G,  H ,  I and J a s s o c i e t e d  w i t h  l e a d  and i n  ZONE A 

w i t h  copae r .  The c l o s e s t  a s s o c i a t i o n  i s  w i t h  t h e  l e a d ,  a l t h o u g h  

t h e  s i l v e r  is o f t m  s l i g h t l y  more l a t e r a l l y  e x t e n s i v e .  

J e roms  (1968)  h a s  s u g g e s t e d  t h a t  b o t h  t h e  p h y s i c a l  and 

c 3 e m i c a l  c h a n g s s  a  po rphyry  c o p p e r  d e p c s i t  is attributed t o  

2 : - k e r a t l n ~  5y t h e  i n t r ~ s ~ v c  r a t e r i a l .  Jsrorne h a s  g e n e r a l i z z d  and 

S m F - , , y  +-4,iatsf i n  +is  F i g u r e  1 [ r e f e r e n c e  /#'I? t h a t  peochemicqly  z i n s - l e a d  

aqd s l l v e r  oscu-s  a s  a h a l o  e f f e c t  on t h e  e d g e s  of a m i n e r e l l z e d  

g r e n i t z  i n t r u s i v e .  A l so ,  h i g h  s i l v e r - g o l d - m o l y b d e ~ ~ m  a n d  ccppe-  ceo- 

c h z ~ f s a l  v a l u e s  may be  e x p e c t e d  t o  o c c u r  d i r e c t l y  Ever  5hr g r a ~ 2 t i s  

i n t r u s i v e s .  T h e r e f o r e ,  it may b e  e x p ~ c t e d  t h a t  s i l v e r ,  a s  a? i n -  

d i c a t e ~  e l e m e n t  i s  e x t r e m ~ l y  u s e f u l l .  The Green E z g l e  s u r v e y  h a s  

i n d i c a t e d  e v e r y  s i m i l i a r  f e a t u r e  of s i l v e r  o c s u r i n g  i n  u ~ u s u e l v  hZgh 

v a l u z s  i n  c o n j u n c t i o n  w i t h  l e a d / z i n c  and c o p ~ e r / m o l y b d e n u ~ .  The  u s u a l  

b e c k g s o m d  v a l u e s  of s i l v z r  i n  t h e  Yukcn s a n  be  e x p e c t e d  t o  be a b o u t  

(0.5 P.P.M. S l l v s r  v-dlues  m n g e  w i t h i n  t h e  s u r v e y  a r e a  o f  t h e  S r e e n  
. . . / 39  



E a g l e  c l a i m s  from 0.5 - 5 - 8 - 11 - 22 P.P.M. ( s e e  S i l v e r  Geo- 

c h e m i c a l  P l a n ) ,  which s i l v e r  v a l u e s  a r e  above  normal  background.  The 

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

t h e r e f o r e  anomoulous anfl e r e  a n  e x c e l l e n t  i n d i c a t i o n  e l e m e n t .  
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SUMMARY 

The t r a c e  c o n c e n t r a t i o n s  of a l l  f i v e  e l e m e n t s  measured 

a r e ,  t h r o u g h o u t  most of t h e  g r i d  a r e a ,  w e l l  above  a v e r a g e  t r a c e  

met21  c o n c e n t r a t i o n s  i n  t h i s  t y o e  o f  r o c k s .  Thus,  most  of g r i d  

r e p r e s e n t s  a n  anomalous c o n d i t i o n ,  and i t  is  n e c e s s a r y  f o r  t h e  

p r e s e n t  s u r v e y  t o  d e f i n e  fr3m t h i s  anomalous  a r e a  any  zones  

w i t h  s i g n i f i c a n t  economic p o t e n t i a l .  

The p e r i p h e r a l  l e a d ,  z i n c  and s i l v e r  a n o m a l i e s  h a l o  

o r  o c c u r  a t  t h e  edge  of t h e  c o p w r ,  molybdenum anomaly Zore  A & 8. 

S i l v e r  a p p e a r s  t o  have  remained ,  a f t e r  i n t r o d u c t i o n  i n t o  t h e  

h o s t  r o c k s  i n  i t s  o r i g i n a l  form. Lead,  z i n c  and rno lybdewn,  

a f t e r  p c s s i a l e  s o l u t i o n  by s l i g h t l y  a c i d  g roundwa te r ,  may h r v e  

Seen  r e p i d l y  c o - p r e c i p i t 8 t e d  w i t h  hyd rous  i r o n  o x i d e s ,  end c g n p s r ,  

n o t  sc r ~ d i l y  c o - p r ~ c b n i t a $ e d ,  i s  l e r g e l y  l e a c h e d  ? m y .  

P z e n c h e m i s a l l y ,  Zoncs A and 0 ,  h9wever,  have  e n t i r e l y  

d i f f ~ r e q t  s ! - a - ? c t s ~  e r d  m t c r o o s  a r e  n c t  p ~ r 5 i c u l z ~ l y  abxvfan5  

-'-h-it*qb Y ..-L.=i ' :$?s 1723.  Rithl;~li;t? some r o c k s  i n  %his a r o t  P ~ D  n02 

e x t r s m l y  g:tered, c - k h o ~ n  s?ow c o n s i d s r a b l s  c h m i c z l  e l t e r a t i o n  

rnf nv5n 5 r s c s l 8 % i ~ n .  (un5.5 3 c ) .  

I t  a c p e a r s  t h a t  t b ~  c o r e  o f  t h e  s e c o n d a r y  g r e q i t i c  

i n t r u s i v e ,  w h i c h  i n c l u d e s  b o t h  ZGRES A and €3, is  r e l a t i v e l y  ~ i c h  

i n  conpe r  a m !  rnalybdenum, 2 h i l e  t b o  ~ e r i p h e r a l  zones  of t h e  

s s c m r l e r y  i n t r u s i v e  and t h s  c z a r t z - o r t h o c l a s e  po rphyry  d i k e s  a r e  

r i s h e r  i n  t h ~  o t h e r  ~ e t a l s ,  e s o e c i a l l y  l ~ a d ,  z i n c  3 r d  s i l v e r .  
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Thus, ZONES A and 8 a r e  t h e  main a r e a s  which a p p e a r  t o  

h o l d  p o s s i b l e  economic s i g n i f i c a n c e  a t  t h i s  t ime .  The t r u e  s o u r c e  

of  t h e s e  a n o m a l i e s  i s  n o t  c e r t a i n ,  b u t  it i s  b e l i e v e d  t o  bz  

d i r e c t l y  below t h e  s u r f a c e  e x p r e s s i o n .  The d e g r e e  of l e a c h i n g ,  

i f  any ,  o f  coppe r  and molybdemm from o x i d i z e d  s u r f a c e  s a m p l e s  i s  

unknom.  The l a t e r a l  d i m e n s i o n s  o f  t h e  bedrock  s o u r c e  zone a r e  

a l s o  un l cun .  It is p o s s i b l e  t h a t  %he  masking e f f e c t  o f  t h e  

A - a ~ u s  c o v e r  s p l i t s  $he two a n o m a l i e s  and  a l s o  l e a v e s  them cpen 

t 3  t h e  e 2 s t .  ZONE C ,  l o c a t e d  a t  t h e  west edge  o f  g r i d ,  a p p e a r s  

t o  be  on t 7 ~  edge  of a molybdenum h i g h .  A c o n t i n u a t i o n ,  tc t h e  

~ r ? ~ " , - ~ e s t  er r l  i q t o  t h c  a d j o i n i n g  v a l l e y  t o  t h e  n o r t h  o f  t h ~  

Zrzen E a g l ~  cleims, o f  t h z  molybdsncm i s  p a s s i 3 l e .  



MAGNETICS SURVEY 

INSTRUMENTATION 

The f i e l d  s u r v e y  i n s t r u m e n t  used  was a  S c i n t r e x  Model 

MF-2 v e r t i c a l  f i e l d  f l u x g a t e  magnetometer ,  S e r i a l  Number 002132. 

T h i s  i s  a  s econd  g s n e r a t i n n  t r a n s i s t o r i z e d ,  i n t e g r a t e d  c i r c u i t  

i n s t r g m e n t  which r e t a i n s  t h e  s e n s i t i v i t y  o f  t h e  o l d e r  MF-I u n i t s ,  
I 

b ~ t  h a s  g r e a t e r  t e m p e r a t u r e  s t a b i l i t y .  A copy o f  t h e  manufac t -  

u r e r ' s  s p e c i f i c a t i o n  s h e e t  fo rms  Appendix A of t h i s  r e p o r t .  

Fo r  t h e  f i e l d  s u r v e y ,  t h e  MF-2 m a g n ~ t o m n t e r  was s e t  

t o  r e a d  1600 gamma f u l l  s c a l e ,  o r  50 gamma u e r  s c a l e  d i v i s i o n ,  

Normal f i e l d  p r a c t i c e  i s  t o  r e a d  t o  1/2 o f  a  s c a l e  d i v i s i o n ,  

g i v i n g  r i s e  t c  a  r e a d a b i l i t y  o f  25 gamma. T h i s  p r e c i s i o n  was 

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

The S c i n t r e x  MF-2 v e r t i c a l  f i e l d  f i u x g a t e  Magmtomete r  

used  t o  c o n d u c t  t h e  m a g n e t i c  s u r v e y  o v e r  t h e  g r i d  s y s t z n  h z c  t h e  

Mexlnum s e ~ s 2 t L v i t y :  20 gammas p e r  s c a l e  d l v i c l s ?  on 
10CO gamma r a n g e  
50 g a n v a s  p e r  s c a l e  d i v i s i o n  on 
3000 gamma r a n g e  

S e e d h b i l l t y :  10 gsnma o r  1/2 s c a l e  d i v i s i o n  on 1000 
gamma r a n g e  2nd 25 garmas o r  1/2 s c e l s  
d i v i s i o n  on 3000 gamma range .  

4- Maximum Range: - ?00,000 garnmEs 

L e t i t u d e  Ad jus tmen t  Ranges: 10,000 t o  75,000 gamm3s; 
N o r t h e r n  Eemisphere  

Power Source :  12 "En c e l l  f : a sh l igh t  b a t t z r i e s  



Ths f l u x g a t e  magnetometer  a s  d e f i n e d  by M.8. Dobr in  i n  

t h e  t e x t  book ' I n t r o d u c t i o n  t o  G e o p h y s i c a l  P r o s p e c t i n g , '  i s  a s  

f o l l o w s :  

lQThe f l u x g a t e  magnetometer ,  a l s o  known a s  t h e  s a t u r a b l e  

r e a c t o r .  makes u s e  o f  a  f e r r o m a g n e t i c  e l e m e n t  of  s u c h  h i g h  psrme- 

a b i l i t y  t h a t  t h s  e a r t h ' s  f i e l d  can  i n d u c e  a m a g n e t i z a t i o n  t h a t  

i s  a s u b s t a n t i s l  p r o p o r t i o n  of  t h e  s a t u r a t i o n  v a l u e .  If t h i s  

f i e l d  is  super imposed  upon a c y c l i c  f i e l d  i nduced  by a  s u f f i -  

c i e n t l y  l a r g e  a l t e r n a t i n g  c u r r e n t  i n  a c o i l  a round  t h e  magnet ,  

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

e n e r g i z i n g  c y c l e  a t  which s a t u r a t i o n  i s  r e a c h e d  g i v e s  a  mezsu r s  

o f  t h e  e a r t h ' s  a ~ h i e n t  f i e l 5 . "  

The MF-2 F l u x g a t s  Magnetometer  m e a s u r e s  t h e  v e r t i c a l  

compcnant o f  t o t a l  m a g n e t i c  f i e l d .  The i n s t r u m e n t  d o e s  n o t  

2 e q u i r e  a  t r i p o d  and o n l y  n e a d s  t o  be  o r i e n t e d  i n  t h e  g e n s r a l  

T n o r t h  a a q n e t i c  p c l e  d i x c t i n n .  ! h e  s e c a i t F v i t y  of t h e  i n s t r u -  

ment c a n n o t  ba chenged e x c s l t  by rough h z n d l i n g  oF t h e  i n s t r u -  

ment.  T h e  MF-? magne tox?%er  r e a d s  d l r e c t l y  i n  gznnas .  

The foLlowing i s  c u o t e d  fzom t h e  S s i n t r e x  Data  S h s e t :  

nThe MF-2 i s  a co rny le t e ly  new c o n c e p t  i n  v e r t i c a l  

f o r c e  f l u x g a t ?  m a g n e t o n s t e r s .  These  i n s t r u m e n t s  which srs 

d s s i - n s d  f o r  F a s t  and a s c u - l t e  m i n e r a l  ground s u r v e y s ,  ere 

o r i e n t s t i o n  i n d a p e n d e n t ,  s e l f  l e v e l l i q e n r :  r e q u i r s  n o  t r i p n d .  

The MF-2 combines i n  one  compact  5% l b .  package  

e l e c t r o n i c s ,  s e n s o r  2nd  r e c h a r g e a b l e  b a t t e r i e s .  With t h e  l a t e s t  

1 ° C .  a?d F.E.T. c i r c u i t r y  and h i g h  p r e c i s i o n  components ,  a  . . . / 4 4  



t e m p e r a t u r e  s t a b i l i t y  b e t t e r  t h a n  1 gamma p e r  d e g r e e  i s  s t a n d a r d  

( w i t h  .24 gamma on s p e c i a l  o r d e r )  o v e r  a r a n g e  o f  -40° t o  +4U0 

c s n  t i g r a d e .  

The i n s t r u m e n t  h a s  a  b u i l t - i n  hemisphe re  p o l a r i t y  

s w i t c h  p r o v i d i n g  two o v e r l a p p i n g  r a n g e s .  For  t h e  N o r t h e r n  

hemisphe re  t% f u l l  r a n g e  is +80,000 t o  -20,000 gammas, and 

r e v e r s i b l e  f o r  t h e  S o u t h ~ r n  hemisphere .  

A c a l i b r a t e d  f eedback  s y s t e m  can  b e  p r o v i d e d  which 

makes i t  p o s s i b l e  t o  d e t e r m i n e  t h e  t c t a l  v e r t i c a l  compovenf 

s t r e n g t h .  

Measur ing  a c c u r a c y ,  on t h e  100 gamma s c a l e  i s  0.5 

gamrna, and on t h e  1OOU garma s c a i e  5 gammas. The S c i n t r s s  YF 

s z r i e s  of maqnetometers  h svz  been i n  u s e  f o r  many y e a r s  i n  

v a r i e d  z p p l i c a t S o n s ,  e.g. ground r e c o n m i s s a n c ~ ,  baso s?a$ ion  

r s c o r d i n g  and m o n i t o r i n g ,  s t u d y  o f  r n a g n ~ t i c  p r o p e r t i e s  cf  rosks ,  

o b s s r v a t o r y  m o n i t o r i n g  and r e c o r d i n g  o f  b o t h  v e r t i c z l  end 

The f i e l d  work u a s  conduc ted  by M r .  9. S l a t e r ,  l u r i n g  

t h e  p e r i o d  Junc I l t h  t o  J u n e  2 9 t h ,  19?1, i n c l u s i v e ,  u ~ d e r  t h e  

i o n 2 1  E n g l n s e r ,  W h i k e h o r s ~ ,  Yukon T e r r l t o ~ y .  Mr. H i l k e r  s u p e r v i s e d  

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

work was done  i n  W h i t e h o r s e  between J u l y  2 0 t h  and J u l y  ZBth, 7971. 

. . . / 4 5  





Maqne t i c s  I n t e r p r e t a t i e n  

T h e  m a g n e t i c s  i n t e n s i t i e s  r e c o r d e d  on t h e  Green E a g l e  c l a i m  

g roup  i s  r e l a t i v e l y  f l a t  and  s u g g e s t s  a homogeneous r o c k  mass. The 

gamma v a l u e s  v a r y  between a low o f  1625 t o  a h i g h  o f  2100 gemmas. 

The b a s e  c c n t r o l  s t a t i c n  (BCS) wss e s t a b l i s h e d  a t  t h e  b a s e l i n e  and 

L40+00S 5 ~ i t h  a v a l u e  o f  2000 gammas. A l l  of  t h e  l i n e g r i d  r e a d i n q  was 

based  on t h e  d i f f e r e n c e  of t h e  assumed v a l u e  of t h e  BSC. Most of t h e  

r n t g n e t i s  w l u e s  v a r y  betwpsn 1900 and 20!Y0 gammas t h r o u g h o u t  t h e  

s u r v e y  a r e a .  

Je rnme (1956) h a s  g s n e r a l i z e d  t h a t  h i g h  m a g n e t i c  i n t e n s i t i e s  

wculd  o c c u r  on t h e  f r i n g e  a r e a s  o f  2 porphyry  o r e  d e p o s i t  and t b a t  

r 2 L s C i v s l y  f l a t  n a g n e t i c s  c o u l d  be  e x n s c t e d  o v e r  a g r a n i t i c  i n -  

t r u s i v e .  Ma m a g n e t i c  d s t a  was r e c o r d e d  a d j a c e n t  t o  t h e  s u r v c y  e r e ? ,  

ecs 53 +" ~ s t s q ~  ncgntairs!:s t e - r a i n  3 z d  t h z  c o n f i n i n g  s i z ~  cf  t h e  



sl,-+?c~s Tlu:ds ;g 3 con-bf ryoys  and dlacsntinusus f c r m a t i c n  ~ E I C E S S .  

~i- l i i Y  - ~ c c l a r  - - or9.r of ? ~ p a s i t f s :  cf  EX, i n  a v z r i a b l e  c r ?  sal~tizn. 

h $e7n-fs cn 5 3 l & i l i * . y  gf t h a  mirerels p r s s ~ n t  zrd t hs  e r o ~ ~ i  c' 

-z"aJ- o - r cpn t rg t t gn .  ? e - z ? a ~ z ~ t a  9s a t z - n  F o r  t h e  o r d s r  cP ?T?-ttim 

-, 
-f ~ s s g ~ ~ ~ . : ~ d  mia,rals 57 8 $:-a x c - s s s i c n  ons, ~ f t e r  a -o tkz r .  i o e  



6 i  - Hg 

The f o r e m e n t i o n e d  s e q u e n c e  s u g g e s t s  t h e  s i l v e r  - Ag, c o u l d  b e  de-  

posited s e o a - a t e  o r  w i t h  b o t h  ? s a d  - Pb o r  c o p p e r  - Cu. 

G e o z h m i s t r y  R e s u l t s  

The g e ~ c h e r n i s t r y  s u r v e y  h a s  s u g g e s t e d  a p a r a g e n e s i s  a n d / o r  

a  z o n a l  s e q u e n c e  o f  s u l f i d e  m i n e r a l i z a t i o n ,  w i t h i n  t h z  l i n e g r i d  a r e a  

97 t h e  S T P D ~  E s g l s  c l a i m  g r o u p .  The c o n c e n t r a t i o n  o f  t h e  f i v e  e l e m e ~ t s ;  

c ~ p p s ~  - molybdenum - s i l v e r  - l e a d  - z i n c  t h r o u g h o u t  t h e  s u r v e y  a r e e .  

b n e  - .. u e l l  a b o v e  a v e r ~ g e  b e c t g r a u n d  v a l u e s   an^ i n d i c a t e  a  d i s t i n c t i v e  

b 3 1 ~  e " f ~ c $  o r  z o ~ a t i o n  of s u l p h i d e  m i n e r a l i z a t i o n .  The z o w t i o r  o f  

C5c s u l o h i d e  s e S u e n c e  i n  t h e  s u r v s y  a r e a  a p o w r s  t o  f o l l o w  t h e  an-  

t i c i g e t ~ d  o r $ e r  of a m i n e r a l i z a t i o n  s e q u e n c e  o f  s u l f i d e s .  The zone-  

h . > l o n a l  s b q v w c e  a e p e a r s  t o  b s  a s  f o l l o u s :  

Z q  - PS Zn - PS - A S  Pb - Cu - Cu Ag - Mo - Cu Mo 

WE molybdenum - Ma s e q u e n c e  of d e s p o s i t i o n  is  u n c e r t a i n  

8nf m y  h e  d ~ l s  t o  a  s e p a r e t e  m i n e r a l i z i n q  s t a g e  f rom t h e  s o l u t i o r s  

A , h 2 t  c a n ~ i p d  l e t d  - z i n c  - c r p p e r  a n d  s5-2ver .  

Zons  A a n d  6  c m t e i n s  a n c m s l m s  c c ~ p e r / m o l y b d e n u m  a n d  5s 

s e p z ~ ~ t e d  b l c a u s e  of t h e  l a c k  o f  d g t a  c o l l e c t e d  d u e  t o  snow a n d  s c r e e  

c o v e r .  If t h e  p r e s e n t l y  d z l i n e ~ t e d  z o n e s  a r e  c o n t i n o u s  s u b s u r f z c e  

t h e  c o g p e r  - molybdenum a n a m a l y  c c u l d  b e  e x p e c t e d  t o  b e  e p p r o x i n a t e l y  

22" ?feet l o n g  end  400 f e e t  w i d e .  The l e a d  - z i n c  a n d  s i l v s r  e l e m e ~ t s  

h a l o  t h ?  c o o p e r  - m o l y b d e ~ u r n  z o n e ,  t h a t  i s  l o c a t e d  i n  t h e  c e r t r e  o f  

A  he g e o c k e m i c a l  s c r v e y  z r e s .  

A n o ~ a Z c ~ s  r n ~ l y b d e n u ~  v z l u e s  i n  Zone C s u p g e s t  t h e  stsr t  of  a 
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r c c k  f r a g m e n t s .  B r e c c i a  p i p e s  a r e  a p p r o x i m a t e l y  1OOO - 1500 f e e t  

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

v ~ r 5 i c 3 1  a x i s  d i r e c t i o n .  P rophyry  c o p p e r  a n d / o r  molybdenum o c c u r s  

w i t h i n  S r s c c f a  p i p e s  i n  t h e  p r i m a r y  zone and m a s s i v e  s u l p h i d e  d e v z l c u  

i n  t h ~  s e c o n d a r y  e n r i c 5 e d  zone.  

The a l t e r e d  g r a n i k e s  i n  U n i t  3 w i t h i n  t h e  g e o l o g i c a l  mapped 

a r e a  may p o s s i b l y  be  a younzer  p l c g  o r  s m a l l  s t o c k  w i t h i n  o?-der Coastal .  

I q t r u s i v e  g r a n i t e s .  The youogs r  g r s n 1 5 4 c  i n t r u s i v e  may h a v ~  been  a:- 

t e r e d  and m i n e r s l i z s d  by  " l a t e r  h y d r o t h e r m a l  srccess. The g e o l a g l c a l  
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