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I N T R O D U C T I O N :  

The CPA 1-12 c la im group was s t a k e d  on septemb& 26, 

1969, by R.G. H i l k e r  and Z.  Lavoie.  The Claims a r e  i n  a  geo- 

l o g i c a l l y  f a v o r a b l e  a r e a ,  w i t h  s e v e r a l  known l e a d ,  s i l v e r  and 

go ld  occur rences .  A zone of  t h r e e  s t r o n g  gossans  is  covered 

by t h e  twelve  c la ims .  

During t h e  s t a k i n g ,  s e v e r a l  samples  were c o l l e c t e d  

and some have been s u b s e q u e n t l y  a s sayed .  A second v i s i t  t o  t h e  

p r o p e r t y  was made by R . G .  H i l k e r  on J u l y  12,  1970. During t h i s  

examina t ion ,  more rock samples  were c o l l e c t e d ,  a s  w e l l  a s  some 

random s o i l  samples ,  and t h e  gossan zones  were l o c a t e d  r e l a t i v e  

t o  t h e  p o s i t i o n  of  t h e  c l a ims .  

In fo rmat ion  g a t h e r e d  d u r i n g  t h e s e  v i s i t s  and a 

g e n e r a l  d e s c r i p t i o n  o f  t h e  geology and m i n e r a l  p o t e n t i a l  of t h e  

a r e a  were summarized i n  GEOLOGICAL REPORT ON THE CPA 1-12 M I N E R A L  

CLAIMS, November 12,  1970, by R . G .  H i l k e r ,  P.Eng., and G.G.  C a r l s o n ,  

G e o l o g i s t .  

Both t r i p s  t o  t h e  p r o p e r t y  were by T r a n s  North Turbo 

A i r  B e l l  206 J e t  Ranger. The s t a k i n g  f l i g h t  o r i g i n a t e d  from 

Whitehorse ,  w h i l e  t h e  second v i s i t  t o  t h e  p r o p e r t y  was conducted 

from S w i f t  Lake, approx imate ly  60 m i l e s  sou thwes t  o f  t h e  p roper ty .  

On August 16,  1971, t h e  p r e s e n t  work was commenced by 

s e t t i n g  up a  5 man camp, i n c l u d i n g  t h r e e  l i n e c u t t e r s  of E a s t e r n  

A s s o c i a t e s  Reg'd. and two employees of R.G.  H i l k e r  L imi ted ,  i n  t h e  



Whi te  Creek  v a l l e y  j u s t  s o u t h  o f  t h e  c l a i m  group .  These  men 

i n c l u d e  l i n e c u t t e r s  Roger  V o i s i n e ,  Leopold  Laramee and  Raymond 

Morin,  magnetometer  o p e r a t o r  B r i a n  S l a t e r  and  s o i l  s a m p l e r  

A l l a n  Ashton.  Work on t h e  l i n e  g r i d  was commenced i m m e d i a t e l y  

by e s t a b l i s h i n g  t h e  b a s e l i n e  and t u r n i n g  o f f  t h e  c r o s s l i n e s .  

T h i s  work was c o n t i n u e d  t h r o u g h  t h e  week and t h e  m a g n e t i c s  and  

s o i l  s a m p l i n g s  s u r v e y s  were begun. 

On August  21, 1971,  t h e  r e m a i n i n g  t h r e e  crew members 

o f  A.G .  H i l k e r  L td . ,  G e r r y  C a r l s o n ,  Glen  H i l l s o n  and  D a r r e l l  

L i n d s t r o m ,  a r r i v e d  on t h e  p r o p e r t y  t o  comple t e  t h e  s u r f a c e  e x p l o r -  

a t i o n  program. By August  26 t h e  l i n e  g r i d  and magnetometer  s u r v e y  

were comple ted  and t h e  l i n e c u t t e r s  and magnetometer  o p e r a t o r  were 

d e m o b i l i z e d  from t h e  p r o p e r t y .  On Augus t  26 a n  a d d i t i o n a l  1 2  c l a i m s ,  

CPA 13-24, were s t a k e d  on t h e  n o r t h  and west s i d e s  of t h e  o r i g i n a l  

c l a i m  b l o c k .  

On August  29,  t h e  s o i l  s a m p l i n g  and  g e o l o g i c a l  mapping 

programs were  comple ted  and  on August  30  t h e  p e r s o n n e l  and camp 

g e a r  were r e t u r n e d  t o  Whi t eho r se .  

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  
I 

p u r p o s e  of a s s e s s m e n t  work on t h e  CPA 1-12 c l a i m  g r o u p s ,  Whi te  Creek 

a r e a ,  Cla im S h e e t  No. 105-F-8, Watson Lake Mining D i v i s i o n ,  Yukon 

T e r r i t o r y .  
I 

I t  is 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  w i t h i n  t h i s  

r e p o r t  r ema in  CONFIDENTIAL. 



LOCATION A N D  ACCESS 

P h y s i o g r a p h i c a l l y ,  t h e  CPA c l a i m  g roup  is l o c a t e d  on 

t h e  s o u t h w e s t  edge  o f  t h e  S t .  Cyr Range, w i t h i n  t h e  n o r t h w e s t e r l y  

t r e n d i n g  P e l l y  Mountains .  T h i s  mounta in  r a n g e  is bounded on t h e  

n o r t h e a s t  s i d e  by t h e  p rominen t  and  nar row T i n t i n a  V a l l e y ,  on t h e  

west by t h e  Lewes P l a t e a u ,  and  on t h e  s o u t h  by t h e  N i s u t l i n  P l a t e a u .  

The c l a i m s  a r e  s i t u a t e d  n e a r  a  ma jo r  d i v i d e ,  w i t h  t h e  N i s u t l i n  

R i v e r  d r a i n i n g  t o  t h e  s o u t h ,  t h e  Big  Salmon R i v e r  t o  t h e  west and 

t h e  P e l l y  R i v e r  t o  t h e  n o r t h .  

E l e v a t i o n  i n  t h e  v i c i n i t y  o f  t h e  c l a i m s  r a n g e  from o v e r  

6 , 5 0 0  f ee t  t o  l e s s  t h a n  3 ,500  f e e t .  The c l a i m s  t h e m s e l v e s  c o v e r  

e l e v a t i o n s  from 4,500 t o  6 ,500  f ee t ,  w i t h  r e l a t i v e l y  s t e e p  s l o p e s .  

T h i s  is above  t i m b e r l i n e  and  v e g e t a t i o n  is  a l m o s t  n o n - e x i s t e n t  

e x c e p t  on t h e  v a l l e y  f l o o r  o f  Whi te  Creek and on l o w e r  a l o p e s  where  

low-growing w i l l o w s  and  buckbrush  a r e  abundan t .  

The CPA 1-12 c l a i m  g r o u p  is l o c a t e d  on t h e  Q u i e t  Lake 

Map S h e e t  (105-F; 1:250,000)  and  on Cla im S h e e t  105-F-8, i n  t h e  

Watson Lake Mining D i v i s i o n ,  Yukon T e r r i t o r y .  The c e n t r e  o f  t h e  

c l a i m  g r o u p  is l o c a t e d  a p p r o x i m a t e l y  one  mile n o r t h  o f  Whi te  Creek ,  

t h r e e  miles e a s t  o f  i t s  c o n f l u e n c e  w i t h  McConnell  R i v e r ,  a t  60° 27 '  

n o r t h  l a t i t u d e  and 1 3 Z 0  26 '  west l o n g i t u d e .  

A t  p r e s e n t ,  a c c e s s  t o  t h e  p r o p e r t y  is by h e l i c o p t e r  o n l y .  

W h i t e h o r s e ,  which l i e s  a p p r o x i m a t e l y  100 a i r  miles s o u t h w e s t  o f  t h e  , 

p r o p e r t y ,  is t h e  n e a r e s t  permanent  h e l i c o p t e r  ba se .  



The Canol Road, which r u n s  between J o h n s o n ' s  C r o s s i n g  

a t  Mile 836 on t h e  Alaska Highway, and Ross R i v e r ,  f o l l o w s  t h e  

Rose R i v e r  Va l l ey  which p a r a l l e l s  t h e  McConnell R i v e r ,  2 1  m i l e s  

due  west of t h e  c l a i m  group. 

A t r a c t o r  road l e a v e s  t h e  Canol Road a t  approx imate ly  

mile 71, f o l l o w s  t h e  Groundhog Creek v a l l e y  and c o n t i n u e s  over  a  

low p a s s  i n t o  t h e  S e a g u l l  Creek v a l l e y  t o  a  s i l v e r - l e a d - z i n c  

showing on t h e  p r o p e r t y  of Canol Mines. T h i s  road was c o n s t r u c t e d  

d u r i n g  t h e  summer o f  1969. A c o n t i n u a t i o n  of t h i s  road from t h e  

p o i n t  where i t  r e a c h e s  t h e  McConnell R i v e r  would p rov ide  t h e  most 

s u i t a b l e  a c c e s s  t o  t h e  CPA c la im group. The p r e s e n t  r o u t e  t o  t h e  

t u r n o f f  p o i n t  is  approx imate ly  2 1  miles, w h i l e  on ly  5.5 t o  6.0 miles 

of new road c o n s t r u c t i o n  would be r e q u i r e d  t o  r each  t h e  c l a im group.  

T h i s  would p r o v i d e  a c c e s s  t o  t h e  t o p  of  t h e  mountain r i d g e  i n  t h e  

v i c i n i t y  of t h e  proposed f u t u r e  camps i t e  a r e a s ,  on CPA 6, 8, 1 9  

and 20. The e x i s t i n g  r o u t e s  i n  t h e  a r e a ,  p l u s  t h e  new road r e q u i r e -  

ments,  have been l o c a t e d  on t h e  Loca t ion  and Access Ske tch  ( s e e  

Ske tch  #2). 

Access f o r  t h e  p r e s e n t  work is  by t r u c k  t o  approx imate ly  

mile 84.8  Rose Creek on t h e  lower Canol Road, a d i s t a n c e  o f  167 road 

m i l e s  from Whitehorse ,  and by h e l i c o p t e r  from m i l e  84 .8  t o  t h e  c l a im 

group. A B e l l  81 h e l i c o p t e r ,  c h a r t e r e d  from Trans  North Turbo Air 

i n  Whi tehorse ,  was used f o r  t h e  m o b i l i z a t i o n  of  a l l  crews and camp 

and t h e  d e m o b i l i z a t i o n  o f  t h e  l i n e c u t t i n g  crew and magnetometer o p e r a t o r .  

.. ./5 



Demobilization of the remaining crew and camp uas carried out 

by a Bell 206A Jet Ranger. 
\ 
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CLAIMS - 
The f o l l o w i n g  i n f o r m a t i o n  was sea rched  from t h e  c e n t r a l  

f i l e s  of t h e  Mining R e c o r d e r ' s  O f f i c e ,  Whi tehorse ,  Y.T., on September 

2nd, 1971 by G.G. Car lson:  

Claim Name Grant  No. s 
Anniversary  Recorded 
Date Owner 

CPA 1-12 ( i n c l .  ) Y41569-Y41580 ( i n c l . )  Oct. 20,1971 Char ta  Mines 
L t .  (N.P.L.) 

The f o l l o w i n g  c l a i m s  were s t a k e d  d u r i n g  t h e  p r e s e n t  work 

and have n o t  y e t  been recorded  w i t h  t h e  Watson Lake Mining Recorder:  

Claim Name S t a k i n q  Date 

CPA 13-20 August 26, 1971 

CPA 21-24 August 26, 1971 

S t a k e r s  Name 

G. C a r l s o n  

R .  Vo i s ina  

The c l a i m s  were l o c a t e d  on s t a k i n g  s h e e t  105-F-6, i n  t h e  

Watson Lake Mining District ,  Yukon T e r r i t o r y ,  a s  shown on t h e  

accompanying s k e t c h  ( s e e  Ske tch  # 3 ) .  



GROUP 

I 

NTS SHEET 105- F - 8  

) CHARTA MlNES L T D  (N.PL.1 

I C P A  CLAIMS 



PERSONNEL 

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  Limi ted  were 

d i r e c t l y  invo lved  i n  t h e  g e o l o g i c a l ,  geochemical  and g e o p h y s i c a l  

program on t h e  CPA c la im group between August 1 6 t h  and August 

NAME - ADDRESS 

R.G.  H i l k e r ,  P.Eng. Box 1566 
Whi tehorse ,  Y. T. 

G.G.  C a r l s o n  

8. S l a t e r  

G. H i l l s o n  

A .  Ashton 

D. Lindstrom 

Box 1566 
Whi tehorse ,  Y.T. 

POSITION A N D  DATE 

Aug. 1 6  8 21  
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 .  
Aug . 16030th.  
S e p t .  1010th.  

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 .  
Aug. 20030th 
S e p t .  1-10th 

c / o  Rundle H a l l  Magnetomer Opera to r*  
Univ. of Calgary  Aug . 16026th. 
Ca lga ry ,  A l b e r t a  

S t .  Andrew's C o l l e g e  S o i l  Sampler* 
Saskatoon,  Sask.  Aug . 20-30th. 

Box 56 S o i l  Sampler* 
P a r r y ,  Sask.  Aug. 16930th.  

Box 1116 Camp maintenance ,  
S t e t t l e r ,  A l b e r t a  Ph t e s t e r .  

Aug. 20030th. 

*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  Limi ted  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  jobs.  



The f o l l o w i n g  personne l  o f  Eas te rn  Assoc ia tes R-eg'd. 

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  CPA c l a i m  

group between August 1 6 t h  and August 26th, 1971. 

NAME - 
Roger Vo i s i ne  

Leopold  Laramee 

Raymond Mor i n  

ADDRESS POSITION AND DATE 

Eas te rn  Assoc. Regld. L i n e c u t t e r  
Box 3245, Whse., Y.T. August 16-26th. 

Eas te rn  Assoc. Regld. L i n e c u t t e r  
Box 3245, Whse., Y. T. August 16-26th. 

Eas te rn  Assoc. Regld. L i n e c u t t e r  
Box 3245, Whse., Y.T. August 16926th. 



L I N E  G R I D  

A t o t a l  o f  19.5 m i l e s  o f  l i n e g r i d  were c u t  over  t h e  

CPA c l a i m  group. The base l ine ,  was l oca ted  on a  bea r i ng  o f  26Z0, 

and commenced a t  Post  1, CPA 7  and 8, and a l i g n e d  a  t o t a l  d i s t ance  

o f  10,500 f ee t ,  ex tend ing  from Post  1, CPA 1 and 2 (0+00) t o  1500 

f e e t  beyond Post  2, CPA 11 and 12 (105+00W). Cross l ines ,  w i t h  400 

f e e t  separat ion,  were c u t  between 0+00 and 08+OOW. One a d d i t i o n a l  

c r o s s l i n e  was c u t  a t  105+00W. A l l  c r o s s l i n e s  were extended f o r  

1500 f e e t  south  o f  t h e  bas l i ne .  L i n e s  0+00 t o  44+00W, i n c l u s i v e ,  

and l i n e s  72+00W, 76+00W and 105+00W were extended 3000 f e e t  t o  

t h e  nor th ,  w h i l e  l i n e s  48+00W t o  68+00W, i n c l u s i v e ,  and l i n e s  BO+OOW 
I 

t o  88+00W, i n c l u s i v e ,  were extended t o  1500 f e e t  no r t h .  L i n e s  
1 

56+00W, 72+00W and 105+00W a r e  n o t  complete because o f  t h e  impassable 

t e r r a i n  encountered i n  these areas. 

One hundred f o o t  s t a t i o n s  have been marked on t he  b a s e l i n e  

and a l l  c r o s s l i n e s  by f l u o r e s c e n t  r e d  p a i n t e d  p i cke t s .  



G E O L O G Y  

GENERAL GEOLOGY 

The geo logy  o f  t h e  Q u i e t  Lake Map S h e e t ,  NT.S. S h e e t  

105-F, h a s  been  mapped by J . O .  Wheeler ,  L.H. Green and J . A .  Roddick 

of t h e  G e o l o g i c a l  Su rvey  o f  Canada d u r i n g  t h e  l a t e  1950 ' s .  The 

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

p r e l i m i n a r y  form o n l y ,  i n  G.S.C. Map 7-1960. The f o l l o w i n g  g e n e r a l  

o u t l i n e  h a s  been  t a k e n  from t h i s  map and  t h e  accompanying d e s c r i p t i v e  

n o t e .  

The CPA claim g roup  l i e s  i n  t h e  e a s t  c e n t r a l  p a r t  of 

t h e  map s h e e t  i n  a  zone of r e l a t i v e l y  unmetamorphosed n o r t h w e s t  

t r e n d i n g  s e d i m e n t s  and v o l c a n i c s .  The o l d e s t  o f  t h e s e  u n i t s  mapped 

( U n i t  1) h a s  been d a t e d  a s  Lower Cambrian and c o n s i s t s  o f  a p p r o x i m a t e l y  

1000  f e e t  o f  q u a r t z i t e s ,  o v e r l a i n  by p h y l l i t e  and s l a t e  and f i n a l l y  

l i m e s t o n e .  These  r o c k s  o u t c r o p  b o t h  s o u t h  and e a s t  of t h e  c l a i m  group .  

O v e r l y i n g  t h i s  s equence  i s  a t h i c k  and e x t e n s i v e  u n i t  

of Middle  and Upper Cambrian p h y l l i t e  ( U n i t  2) w i t h  mino r  i n t r u s i v e  

and  e x t r u s i v e  g r e e n e t o n e .  

U n i t  3, c o n s i s t i n g  o f  a na r row band o f  m a i n l y  b l a c k  

s l a t e ,  h a s  n o t  been  mapped i n  t h e  v i c i n i t y  o f  t h e  c l a i m  g roup .  U n i t  

4 i s  a  r e l a t i v e l y  t h i c k  member o f  g r e y  and b u f f  w e a t h e r e d  bedded 

d o l o m i t e  w i t h  minor  c h e r t  and  s a n d s t o n e  and c o n t a i n i n g  f o s s i l s  of 

S i l u r i a n  age .  A d i s c o n t i n u o u s  band of t h i s  u n i t  o c c u r s  e a s t  and  

n o r t h  o f  t h e  c l a i m  group .  



Disconfo rmab ly  o v e r l y i n g  U n i t s  2, 3 and  4 a r e  U n i t s  
r 

5 and 6,  p r o b a b l y  of M i s s i s s i p p i a n  age .  C l a s t i c  s e d i m e n t a r y  

r o c k s  and bedded c h e r t  ( U n i t  51,  o c c u r  a s  a  t h i c k  band n o r t h e a s t  

of t h e  c l a i m  g roup  a r e a ,  w h i l e  a  v a r i e t y  of v o l c a n i c  r o c k s  ( U n i t  

61,  r a n g i n g  t h r o u g h  g r e e n s t o n e ,  b r e c c i a s ,  t u f f s  and f l o w s ,  w i t h  

mino r  s l a t e ,  c h e r t  and greywacke,  o c c u r  t h r o u g h o u t  t h e  a r e a  of 

t h e  c l a i m  g roup  and o v e r  l a r g e  a r e a s  m a i n l y  t o  t h e  n o r t h .  U n i t  

7 c o n s i s t s  of  h e t e r o g e n e o u s  and  s h a t t e r e d  h o r n b l e n d e  s y e n i t e  

which o c c u r s  a s  p l u g s  a s s o c i a t e d  w i t h  U n i t  6. One such  p l u g  

o c c u r s  j u s t  n o r t h  o f  t h e  c l a i m  group .  

U n i t  8, c o n s i s t i n g  m a i n l y  o f  nar row b e d s  o f  c l a s t i c  

l i m e s t o n e ,  h a s  n o t  been mapped i n  t h e  immedia te  v i c i n i t y  o f  t h e  

c l a i m  group .  

Mesozoic  p l u t o n i c  r o c k s  ( U n i t  91,  p o s s i b l y  a  p a r t  of 

t h e  C o a s t a l  i n t r u s i v e s ,  c o n s i s t  m a i n l y  of medium-to c o a r s e - g r a i n e d  

b i o t i t e  g r a n o d i o r i t e c a n d  q u a r t z  rnonzoni te .  These  r o c k s  o c c u r  i n  

a  l a r g e  b a t h o l i t h i c  s t r u c t u r e  t o  t h e  west o f  t h e  c l a i m  group .  

Minor p l u g s  o c c u r  w i t h i n  t h e  unmetamorphosed s e d i m e n t s  t o  t h e  

e a s t .  S e d i m e n t s  w i t h i n  t h e  a r e a  o f  t h e  i n t r u s i v e s  form a  meta- 

morph ic  a s semblage  o f  unknown a g e .  

The s t r u c t u r e  o f  t h e  a r e a  is q u i t e  complex. The CPA 

c l a i m  g r o u p  is l o c a t e d  i n  a  n o r t h w e s t  t r e n d i n g  zone of h i g h l y  

f o l d e d  and  f a u l t e d  s e d i m e n t s .  Major  f a u l t s ,  such  a s  t h e  S e a g u l l ,  

T i n t i n a  and  t h e  P o r c u p i n e ,  p a r a l l e l  t h e  ma jo r  t r e n d ,  w h i l e  mino r  

f a u l t s  p a r a l l e l  and b i s e c t  t h e  t r e n d .  The s e d i m e n t s  a r e  i n  some . 112 



a r e a s  r e l a t i v e l y  f l a t ,  w h i l e  e l s e w h e r e  t h e y  a r e  s t e e p l y  f o l d e d  

and  o f t e n  o v e r t u r n e d .  

A s  a r e s u l t  o f  t h i s  e x t r e m e  s t r u c t u r a l  a c t i v i t y ,  t h e  

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

i n t e r p r e t .  On a  ma jo r  s c a l e ,  r e g i o n a l  f o l d i n g  h a s  been  d i s r u p t e d  

by normal ,  r e v e r s e  and t h r u s t  f a u l t i n g .  On a  lesser s c a l e ,  

f o l d i n g  a p p e a r s  t o  be  more i n t e n s e ,  and  a s s o c i a t e d  f a u l t i n g  h a s  

produced  numerous i s o l a t e d  b l o c k s  and  k l i p p e s .  
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TABLE OF FORMATIONS 

MESOZOIC 

J u r a s s i c  a n d / o r  C r e t a c e o u s  

Medium t o  c o a r s e - g r a i n e d  b i o t i t e  g r a n o d i o r i t e  and 
q u a r t z  monzon i t e ,  p a r t  p o r p h y r i t i c ;  minor  d i o r i t e ,  
g r a n i t e  and g n e i s s .  

PALEOZOIC 

M i s s i s s i p p i a n  (?) 

Dark g r e y  l i m e s t o n e ;  mino r  a r g i l l i t e  and d o l o m i t e .  

M i s s i s s i p p i a n  (? )  o r  E a r l i e r  

He te rogeneous ,  s h a t t e r e d  h o r n b l e n d e  s y e n i t e .  

1 Green v o l c a n i c  r o c k s ;  g r e e n s t o n e ;  b r e c c i a s ,  t u f f s  
and  f l o w s ;  minor  m e t a - d i o r i t e ,  c h e r t ,  s l a t e ,  greywacke 
and l i m e s t o n e .  

151 S i l i c e o u s  s l a t e  and  s h a l e ,  c h e r t ,  greywacke,  mino r  
c h e r t  p e b b l e  cong lomera t e .  

S i l u r i a n  and Devonian 

)I Thick-bedded d o l o m i t e  w i t h  l o c a l  l e n s e s  o f  c h e r t ,  
m ino r  q u a r t z i t e .  

O r d o v i c i a n  and S i l u r i a n  

I] Black  s l a t e ;  p l a t y  b l a c k  l i m e s t o n e ;  s i l t s t o n e ,  mino r  
v o l c a n i c  b r e c c i a .  

Cambrian 

L u s t r o u s  p h y l l i t e ,  p a r t  l imy  and  d o l o m i t i c ;  m ino r  
g r e e n s t o n e ,  l i m e s t o n e ,  c h e r t ,  greywacke and  p h y l l i t i c  
q u a r t z i t e ;  m ino r  g r e e n s t o n e  b r e c c i a  and  t u f f .  

Mass ive  q u a r t z i t e ;  p h y l l i t e ;  l i m e s t o n e .  

After: Wheeler ,  Green ,  Roddick - G.S.C. P r e l i m .  Map 7-1960. 



REFERENCE TO PUBLISHED GEOLOGY 

The Q u i e t  Lake Map S h e e t  (Shee t  105F) was g e o l o g i c a l l y  

mapped d u r i n g  t h e  l a t e  1950 ' s  by 3.0. Wheeler, L.H. Green and 

J . A .  Roddick o f  t h e  G e o l o g i c a l  Survey of Canada. A f i n a l  r e p o r t  

h a s  n o t  y e t  been p u b l i s h e d ,  and t h e  on ly  i n f o r m a t i o n  a v a i l a b l e  

i s  t h e  p r e l i m i n a r y  geology map, Map 7-1960, wi th  a  s h o r t  accompany- 

i n g  d e s c r i p t i v e  no te .  No p r e v i o u s  o r  subsequen t  geology of t h e  

a r e a  h a s  been publ ished.  



CLAIM GEOLOGY - FIELD 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  of  1" = 

200 f e e t  o v e r  t h e  e n t i r e  g r i d  sys tem,  u s i n g  t h e  p i c k e t e d  l i n e s  

f o r  su rvey  c o n t r o l .  A l l  rock  o u t c r o p s  and o t h e r  g e o l o g i c a l  

f e a t u r e s  have been t i e d  i n  t o  t h e  g r i d ,  a s  shown on t h e  CLAIM 

GEOLOGY p lan .  ( s e e  pocke t )  

Due t o  t h e  broken n a t u r e  of t h e  r o c k s  th roughou t  t h e  

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

o u t l i n e d  a r e a s  on t h e  CLAIM GEOLOGY p l a n  r e p r e s e n t  mainly "ou tc rop  

zones t t ,  c o n s i s t i n g  of  assumed o u t c r o p  p l u s  broken b o u l d e r s  of t h e  

same rock t y p e  which a p p e a r  t o  be v e r y  c l o s e  t o  t h e i r  o r i g i n a l  

p o s i t i o n .  

Rocks over  t h e  c l a im group a r e  a  p a r t  of a  r e l a t i v e l y  

homogeneous v o l c a n i c  s e r i e s ,  wi th  no s t r o n g  marker h o r i z o n s  t o  

h e l p  d e f i n e  s t r a t i g r a p h i c  r e l a t i o n s .  Thus, measurements o f  rock 

f o l i a t i o n s  and bedding p l a n e s  were t a k e n  wherever p o s s i b l e  and 

t h e s e  have a l s o  been p l o t t e d  on t h e  CLAIM GEOLOGY p lan .  A s  t h e  

predominant  p l a n a r  s t r i k e  i s  sub p a r a l l e l  t o  t h e  s l o p e  d i r e c t i o n ,  

t h e  downward s h i f t i n g  of  assumed s o l i d  o u t c r o p s  is n o t  expected  

t o  a l t e r  t h e  measured s t r i k e  v a l u e s  s i g n i f i c a n t l y ,  a l t h o u g h  t h e  

measured d i p  v a l u e s  may well be  a f f e c t e d  due t o  s m a l l  r o t a t i o n s  

o f  bou lde r s .  



C L A I M  GEOLOGY 

The r o c k s  over  t h e  a r e a  o f  t h e  CPA c l a i m  group a r e  a  p a r t  

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

a  few a s s o c i a t e d  mets-sedimentary rocks .  The r o c k s  have a p p a r e n t l y  

undergone r e l a t i v e l y  s e v e r e  s t r u c t u r a l  de fo rmat ion ,  i n c l u d i n g  b o t h  

f a u l t i n g  and f o l d i n g .  

The composi t ion  of  t h e  v o l c a n i c  r o c k s  is o f t e n  q u i t e  v a r i a b l e  

o v e r  s h o r t  d i s t a n c e s .  Because o f  t h i s ,  t h e  s t r u c t u r a l  a c t i v i t y  and 

t h e  broken n a t u r e  of rock exposures ,  a  d e f i n i t i o n  of  s t r a t i g r a p h i c  

r e l a t i o n s  was found t o  be  d i f f i c u l t  d u r i n g  t h e  mapping program. A 

d e t a i l e d  d e s c r i p t i o n  of t y p i c a l  hand specimens f o l l o w s  t h i s  s e c t i o n .  

B a s i c a l l y ,  t h e  v o l c a n i c  r o c k s  c o n s i s t  o f  a l t e r e d ,  o f t e n  

a p p a r e n t l y  p a r t l y  migmatized, f e l s i t i c  agg lomera tes  and t u f f  w i t h  some 

f i n e  g r a i n e d  maasive o r  l i g h t l y  banded f lows .  These r o c k s  a r e  q u i t e  

heavy due probably  t o  a h igh i r o n  c o n t e n t  and a r e  g e n e r a l l y  a  l i g h t  

cream c o l o r  o r  8 m o t t l e d  purple-green.  The wea the r ing  of  i r o n  m i n e r a l s  

h a s  produced a  r u s t y  patchwork, o f t e n  d i s p l a y i n g  a rough a l ignment ,  of 

h e m a t i t e - l i m o n i t e  s t a i n .  I n  a d d i t i o n ,  minor p y r i t e  and h e m a t i t e  occur  

a s  f i n e  c r y s t a l s  d i s semina ted  th rough  t h e  groundmass of  many o f  t h e s e  

r o c k s ,  i n  q u a n t i t i e s  of approx imate ly  one p e r  cen t .  

The meta - sed iments  c o n s i s t  o f  p h y l l i t e  and p e l i t i c  s c h i s t s ,  

w i t h  a  well developed s c h i s t o s i t y  and u s u a l l y  a s t r o n g  c r e n u l a t i o n .  

T h e s e  r o c k s  a r e  a l i g h t  g r e y  c o l o r  and,  when t h e y  c o n t a i n  p y r i t e ,  

b r i g h t  o range  and r e d  r u s t  s t a i n e d .  



Small  zones  of  a  f i n e  g r a i n e d  and dense  s i l i c i o u s  rock ,  

which may be e i t h e r  v o l c a n i c  o r  sed imenta ry ,  and which g e n e r a l l y  

i s  f a i r l y  r i c h  i n  ve ry  f i n e l y  d i s s e m i n a t e d  p y r i t e ,  o c c u r s  a d j a c e n t  

t o  bo th  t h e  v o l c a n i c  r o c k s  and t h e  p h y l l i t e s .  

Due t o  t h e  assumed i n t e n s i v e  f a u l t i n g ,  t h e s e  v a r i o u s  rock 

t y p e s  a r e  n o t  a p p a r e n t l y  con t inuous  over  s t r i k e  l e n g t h  o r  a c r o s s  

s e c t i o n ,  and c o r r e l a t i o n  h a s  n o t  been p o s s i b l e .  

The s t r u c t u r a l  ev idence  of f low,  metamorphism, f o l d i n g  and 

f a u l t i n g  c o n s i s t s  of  measured f o l i a t i o n s  and c l e a v a g e ,  banding and 

f r a g m e n t a l  f low t e x t u r e ,  l i n e a t i o n  and s m a l l  f o l d  a x e s  and d i s t i n c t  

f r a c t u r e  sets. 

The s t r o n g e s t  f e a t u r e  is c a l l e d  f o l i a t i o n  b u t ,  through t h e  

v a r i o u s  rock t y p e s ,  i t  c o n s i s t s  a l s o  of f low banding,  rock c leavage ,  

m i n e r a l  s c h i s t o s i t y  and t h e  sugges ted  migmatic t e x t u r e .  The on ly  

primary s t r u c t u r e  is  t h e  f low banding and,  w h i l e  t h e  o t h e r s  a r e  assumed 

t o  a t  l e a s t  s u b - p a r a l l e l  o r i g i n a l  bedding p l a n e s ,  most of t h e m  a r e  more 

o r  l e s s  metamorphic f e a t u r e s .  Some of t h e  f o l i a t i o n s  and migmatic 

t e x t u r e s ,  e s p e c i a l l y  i n  t h e  f r a g m e n t a l  rocks ,  w i t h  a  more o r  l e s s  

o rde red  r u s t  patchwork, may indeed be  ve ry  c l o s e  t o  pr imary  t e x t u r e s ,  

s u b j e c t  on ly  t o  mild o r  low g r a d e  metamorphism and r e g i o n a l  p r e s s u r e s  

and subsequen t  o x i d i z a t i o n  o f  i r o n  m i n e r a l s .  Many of t h e s e  t e x t u r e s  

a r e  v e r y  obscure  and i r r e g u l a r ,  and e x a c t  d e f i n i t i o n  i s  very  d i f f i c u l t .  

The ev idence  t h a t  t h i s  " f o l i a t i o n M  i s  a t  l e a s t  i n  p a r t  secondary  i s  

t h a t  i n  t h e  more massive and s t r u c t u r a l l y  competent  r o c k s  a  f a i r l y  good 

rock  c l e a v a g e  is developed p a r a l l e l  t o  t h i s  t r end .  The a v e r a g e  . . . I 1 0  



t r e n d  is r o u g h l y  60° w i t h  a  s o u t h  d i p ,  w i t h  r a n g e s  r o u g h l y  t h r o u g h  

20° t o  10oO.  

Sma l l ,  v e r y  a s y m m e t r i c a l  f o l d s ,  of t h e  d r a g  f o l d  v a r i e t y ,  

were obse rved  i n  some o u t c r o p s .  The f e w  f o l d  a x e s  measured showed a 

p a r t i a l  c o r r e l a t i o n  w i t h  t h e  f a i n t  l i n e a t i o n  somet imes  o b s e r v e d  on t h e  

f o l i a t i o n  p l a n e ,  p o s s i b l y  i ts  i n t e r s e c t i o n  w i t h  one o f  t h e  f r a c t u r e  s y s t e m s ,  

and  a l s o  t h e  c r e n u l a t i o n  i n  t h e  p h y l l i t e s .  T h i s  t r e n d  is r o u g h l y  perpen-  

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

pend ing  on t h e  d i p  of t h e  f o l i a t i o n .  The v a r i a t i o n ,  m a i n l y  i n  t h e  d i p ,  

of t h e  l i n i a t i o n  and c r e n u l a t i o n s ,  s u g g e s t s  t h a t  a t  l e a s t  two p h a s e s  o f  

s t r u c t u r a l  a c t i v i t y  have  a f f e c t e d  t h e  r o c k s .  

One dominant  s e t  o f  f r a c t u r e  o r  j o i n t  p l a n e s ,  a t  r o u g h l y  13S0 

w i t h  a  f a i r l y  s t e e p  e a s t e r l y  d i p ,  was o b s e r v e d ,  w i t h  s e v e r a l  weaker  

and i r r e g u l a r  t r e n d s  n o t  s o  r e a d i l y  d e f i n e d .  F a u l t i n g ,  which was n o t  

d i r e c t l y  o b s e r v e d ,  h a s  been  i n f e r r e d  s u b - p a r a l l e l  t o  t h e  m a j o r  t r e n d .  

T h i s  is a l s o  more o r  l ess  p a r a l l e l  t o  t h e  dominant  n o r t h w e s t  - south-  

e a s t  r e g i o n a l  t r e n d  i n  t h i s  a r e a .  

The c e n t r a l  a r e a  o f  t h e  c l a i m  g roup  i s  marked by a  s t r o n g  

and  v e r y  b r i g h t  r u s t  o r  g o s s a n  zone.  T h i s  c e n t r a l  zone ,  w i t h  a  few 

s m a l l e r  s u b s i d i a r y  zones ,  a p p e a r s  t o  s t r i k e  r o u g h l y  a l o n g  t h e  m a j o r  

f o l i a t i o n  t r e n d ,  a l t h o u g h  i t  is d i s c o n t i n u o u s  a l o n g  s t r i k e  and h a s  been  

c u t  o f f  by t h e  i n f e r r e d  f a u l t .  A s  p r e v i o u s l y  ment ioned ,  most  of t h e  

r o c k s  i n  t h e  a r e a  c o n t a i n  mino r  p y r i t e ,  somet imes  h e m a t i t e  and o f t e n  a 

r u s t y  pa tchwork  of s e c o n d a r y  i r o n  o x i d e s .  T h i s  r e s u l t s  i n  a n  

d e e p  orange-brown r u s t  c o l o r a t i o n  o f  w e a t h e r e d  r o c k  f r a g m e n t s  . . . /19 

o v e r a l l  

and g r i t  

s o i l s .  



The s t r o n g  r u s t  zone  d i f f e r s  f rom t h e  above  a s - t h e r e  is  gen- 

e r a l l y  more p y r i t e  p r e s e n t ,  o f t e n  v e r y  f i n e l y  d i s s e m i n a t e d  w i t h  a  con- 

t e n t  up t o  lo%, no  h e m a t i t e  was o b s e r v e d ,  and t h e  r o c k s  a r e  g e n e r a l l y  

o f  t h e  more s i l i c e o u s  v a r i e t y ,  c o n s i s t i n g  m a i n l y  o f  e i t h e r  t h e  mass ive ,  

v e r y  f i n e  g r ~ i n e d  and d e n s e  s i l i c e o u s  r o c k s  and t h e  l i g h t  c o l o u r e d  

p h y l l i t e  o r  p e l i t i c  s c h i s t .  No o t h e r  m e t a l l i c  m i n e r a l s  were o b s e r v e d  

i n  t h i s  zone. The p y r i t e  may b e  s y n g e n e t i c  o r  i t  may b e  a s s o c i a t e d  

w i t h  l o c a l  f a u l t i n g .  

Q u a r t z  v e i n s  and v e i n l e t s ,  w i t h  a s s o c i a t e d  c r y s t a l l i n e  h e m a t i t e ,  

o c c u r  t h r o u g h o u t  mos t  o f  t h e  a r e a  o f  t h e  c l a i m s .  They a r e  g e n e r a l l y  

nar row,  somewhat i r r e g u l a r  and d i s c o n t i n u o u s ,  o f t e n  o c c u r r i n g  i n  a p p a r e n t  

t e n s i o n  g a s h e s ,  a t  r i g h t  a n g l e s  t o  t h e  main f o l i a t i o n ,  and a r e  most  

a b u n d a n t  i n  t h e  more h i g h l y  f r a c t u r e d  s t r u c t u r a l l y  compe ten t  r o c k s .  

T y p i c a l  d i m e n s i o n s  a r e  ?4 i n c h  by 5 t o  1 0  i n c h e s .  L o c a l l y ,  t h e s e  may be  

q u i t e  c l o s e l y  spaced ,  a l t h o u g h  t h e  t y p i c a l  o c c u r r a n c e  is  w i d e l y  s c a t t e r e d .  

The h e m a t i t e  o c c u r s  a s  f a i r l y  well formed t e t r a h e d r o n s ,  w i t h  growth  

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

c o r e  o f  t h e  v e i n .  

L a r g e r  q u a r t z  v e i n s ,  which a r e  p r o b a b l y  more c o n t i n u o u s ,  

were se ldom obse rved  i n  o u t c r o p  b u t  were i n  e v i d e n c e  i n  t h r e e  l o c a t i o n s  

t h r o u g h  l a r g e  b o u l d e r s  i n  b o u l d e r  t r a i n s .  I n  one  such  b o u l d e r ,  from 

t h e  v e i n  a t  59+00W; 16+00N, a  s m a l l  (1" x 2" )  b l e b  o f  m a s s i v e  g a l e n a  

was obse rved .  A s  t h i s  was t h e  o n l y  g a l e n a  p o s i t i v e l y  i d e n t i f i e d  d u r i n g  

t h e  f i e l d  work and g a l e n a  would v e r y  r a r e l y  be  l e a c h e d  f rom t h i s  e n v i r o n -  

ment ,  i t  is assumed t h a t  t h i s  t y p e  o f  m i n e r a l i z a t i o n  i s  r a r e  o v e r  t h i s  a r e a .  
. . . /20 



F i n a l l y ,  t h e  G.S.C. mapping h a s  i n d i c a t e d  a n  a s s o c i a t i o n  

be tween  t h e  v o l c a n i c s  and s m a l l  i n t r u s i v e  p l u g s  o f  s h a t t e r e d  horn-  

b l e n d e  s y e n i t e .  One such  p l u g  o f  t h i s  r o c k  t y p e  o c c u r s  j u s t  n o r t h  

and west o f  t h e  CPA c l a i m s .  These  r o c k s  were n o t  obse rved  d u r i n g  

t h e  p r e s e n t  work, b u t  a r e  d e s c r i b e d  on G.S.C. Map 7-1960 a s  " f i n e -  

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

c o n t a i n i n g  1 /2  i n c h  h o r n b l e n d e  c r y s t a l s .  The s y e n i t e s  a r e  c u t  by 

s l i c k e n s i d e d  j o i n t s ,  numerous s h e a r  z o n e s  and c a r b o n a t e d  b r e c c i a  z o n e s  

and brown a m y g d a l o i d a l  f e l s i t e  dykes .  F l u o r i t e  is a n  a b u n d a n t  a c c e s s o r y  

m i n e r a l  i n  t h e  s y e n i t e  body n e a r  peak 6541  ft. T h i s  i s  t h e  same body a s  

t h a t  a s s o c i a t e d  w i t h  t h e  p r e s e n t  work. The s t r o n g  r u s t  z o n e s  on t h e  

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

r o c k s  and  a d j a c e n t  t o  t h e  s y e n i t e  c o n t a c t .  

The a s s o c i a t i o n  o f  t h e  two rock  t y p e s  and t h e  i n t e n s e  

s t r u c t u r a l  a c t i v i t y  w i t h i n  b o t h  rock  t y p e s  may be  c l o s e l y  a s s o c i a t e d  

w i t h  t h e  r u s t  zones ,  q u a r t z  v e i n i n g  and p r e s e n t l y  d e f i n e d  geochemica l  

a n o m a l i e s .  I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  f l u o r i t e ,  a s  a n  a c c e s s o r y  

m i n e r a l ,  is  a s s o c i a t e d  w i t h  t h e  Adanac molybdenum p r o p e r t y  and t h e  

T a l b o t  A r m  molybdenum-copper p r o s p e c t ,  b o t h  of which a r e  porphyry-  

t y p e  o c c u r r e n c e s .  



C L A I M  GEOLOGY 

T A B L E  O F  FORMATIONS 

PALEOZOIC 

M i s s i s s i p p i a n  (?) o r  E a r l i e r  

r G J  Massive f e l s i t e .  

E l  F e l a i t i c  t u f f ,  agglomerate ,  b r e c c i a .  

El Fine  g r a i n e d ,  mass ive  s i l i c e o u s  rock ,  r i c h  i n  
p y r i t e ,  s t r o n g l y  r u s t e d .  

I 3  P h y l l i t e ,  p e l i t i c  s c h i s t .  

El S t r o n g l y  r u s t e d  6p, o f t e n  p y r i t e  r i c h .  

E l  Quartz  v e i n s  ( g r e a t e r  than 1 f t .  i n  w i d t h ) .  

G . G .  Car lson  



MACROSCOPIC DESCRIPTION OF ROC6 SAMPLES 

L i g h t  c o l o u r e d  f e l s i t e  t u f f  ( ? I ,  w i t h  i r r e g u l a r ,  
f a i n t l y  bended o r a n g e  r u s t  p a t c h e s  c o m p r i s i n g  
30-40% o f  r o c k .  T r a c e  o f  f i n e l y  d i s s e m i n a t e d  
m e t a l l i c ,  p r o b a b l y  p y r i t e  and  p o s s i b l y  a l s o  
h e m a t i t e .  ( U n i t  6 f ) .  

A s  above ,  b u t  some more m a s s i v e ,  less r u s t .  L i g h t  
g r e e n i s h  c a s t  t o  some. L e s s  v i s i b l e  p y r i t e .  ( U n i t  6f ) .  

A s  above ,  b u t  a g a i n  more mass ive ,  l e s s  fe l s ic .  
L i g h t  g r e e n - p u r p l e  c a s t ,  p o s s i b l e  t r a c e  o f  h e m a t i t e .  
L i g h t  s t r e a k i n g  o r  band ing  o f  r u s t y  p a t c h e s  and  
f i n e  g r a i n e d  b l a c k  m i n e r a l  ( b i o t i t e ? )  U n i t  6 f ) .  

F e l s i t e  w i t h  s t r o n g  band ing  o f  r u s t  p a t c h e s .  Bands 
o r a n g e  t o  d a r k  red-brown, t o  4 mm. wide ,  d i s c o n t i n u o u s .  
( U n i t  6f/6m?) 

R e l a t i v e l y  m a s s i v e  i n t e r m e d i a t e  t u f f  (?I, s i m i l a r  
t o  64W;13S. Roughly m o t t l e d  p u r p l e - g r e e n  w i t h  t r a c e  
t o  1% d i s s e m i n a t e d  m e t a l l i c s  ( p y r i t e  and (? )  h e m a t i t e .  ) 
P a t c h e s  o f  r u s t y  m a t e r i a l  a r e  i r r e g u l a r .  Minor  w h i t e  
q u a r t z  i n j e c t i o n s  (?)  a s  e l o n g a t e d  b l e b s .  ( U n i t  6 f ) .  

Mass ive  s i l i c e o u s  r o c k  ( r h y o l i t e ? )  w i t h  293% d i s s e m i n a t e d  
p y r i t e  cubes ,  t o  2 mm. and b r i g h t  ye l low-orange  
w e a t h e r e d  s u r f a c e .  ( U n i t  6s). 

L i g h t  g r e y  c o l o u r e d  f e l s i t e  t u f f  (?)  S m a l l ,  e l o n g a t e d  
r u s t  p a t c h e s  p a r a l l e l  rough  r o c k  f o l i a t i o n .  No 
v i s i b l e  m e t a l l i c s .  ( U n i t  6 f ) .  

Dense,  f i n e  g r a i n e d  s i l i c e o u s  ( q u a r t z i t e  o r  r h y o l i t i c )  
rock  w i t h  2 t o  3% f i n e l y  d i s s e m i n a t e d  p y r i t e  cubes .  
B r i g h t  o range- red  r u s t e d  s u r f a c e .  Hand s p e c i m e n t  
h i g h l y  and i r r e g u l a r l y  f r a c t u r e d .  ( U n i t  6s). 

Weakly f o l i a t e d  r o c k ,  i n t e r m e d i a t e  c o m p o s i t i o n ,  t o  
20% f i n e  g r a i n e d  b i o t i t e  i n  f e l d s p a r - q u a r t z  w i t h  5% 
r u s t y  p a t c h e s  and t r a c e  p y r i t e  cubes .  ( U n i t  6m-6f?) 



F e l s i t i c  t u f f  (?) w i t h  i r r e g u l a r  r u s t  p a t c h e s .  
T r a c e  d i s s e m i n a t e d  p y r i t e .  ( U n i t  6f ) .  ' 

L i g h t  grey-brown c o l o u r e d  t u f f ,  a p p r o x i m a t e l y  90% 
f r a g m e n t s ,  some o f  which a r e  f e l d s p a r  (?)  c r y s t a l s .  
R u s t  i s  f a i r l y  a b u n d a n t ,  m ino r  q u a r t z  v e i n l e t s  w i t h  
a s s o c i a t e d  h e m a t i t e .  ( U n i t  6 f ) .  

Dark s i l v e r y  g r e y  p h y l l i t e ,  r u s t  on exposed  s u r f a c e  
b u t  no  v i s i b l e  r n e t a l l i c s .  F a i r l y  s t r o n g  c r e n u l a t i o n  
i s  e v i d e n t  p a r a l l e l  t o  a s m a l l  f o l d  (warped hand 
spec i rnent )  a x i s .  ( U n i t  6 p ) .  

B r i g h t  o r a n g e  w e a t h e r e d  l i g h t l y  f o l i a t e d  s i l i c e o u s  
rock .  Minor v i s i b l e  p y r i t e  c u b e s ,  w e a t h e r e d  
e v i d e n c e  o f  a p p r o x i m a t e l y  5% p y r i t e .  ( U n i t  6s). 

Agglomera te .  Approx ima te ly  50% f e l s f t i c  g roundmass  
and 50% pa tchwork  o f  s e c o n d a r y  i r o n  o x i d e s .  R u s t  
p a t c h e s  show v e r y  rough  a l i g n m e n t .  No v i s i b l e  
m e t a l l i c  m i n e r a l s .  ( U n i t  6f) .  

Main ly  m a s s i v e ,  f i n e  g r a i n e d  l i g h t  brown ( r u s t )  
c o l o u r e d  f e l s i t e .  S t r o n g  d a r k  brown r u s t  on f r a c t u r e  
f a c e s .  ( u n i t  6m). 

Well f o l i a t e d  l i g h t  g r e y  c o l o u r e d  p e l i t i c  s c h i s t  
w i t h  f a i r l y  s t r o n g  o r a n g e  and r e d  r u s t .  No v i s i b l e  
p y r i t e .  T i g h t  c r e n u l a t i o n  on f o l i a t i o n  f a c e .  ( U n i t  6r). 

Mass ive  l i g h t  g r e y  c o l o u r e d  f e l s i t e  w i t h  395% f i n e l y ,  
d i s s e m i n a t e d  p y r i t e  c u b e s  and b r i g h t  ye l low-orange  
wea the red  s u r f a c e .  ( U n i t  6s). 

P u r p l e  brown c o l o u r e d  t u f f  w i t h  o b v i o u s  f low t e x t u r e .  
Approx ima te ly  10915% l i g h t  c o l o u r e d  ( f e l s i t e )  f r a g m e n t s  
and 5910% r u s t e d  f r a g m e n t s .  No v i s i b l e  m e t a l l i c s .  
( U n i t  6f ) .  

R e l a t i v e l y  d a r k  c o l o u r e d  heavey  and f a i r l y  m a s s i v e  
v o l c a n i c .  ( f i n e  f r a g m e n t a l  ?)  R u s t  is l i g h t ,  w i t h  
t r a c e  o f  v i s i b l e  p y r i t e .  ( U n i t  6m-6f?) 

Mass ive  o r  v e r y  f a i n t l y  banded l i g h t  brown-grey f e l s i t e .  
Rock i s  q u i t e  heavey;wi th  v e r y  l i g h t  c o l o u r e d  r u s t  
s t a i n i n g  (?) o v e r  a p p r o x i m a t e l y  50% of t h e  m i n e r a l s .  
( U n i t  6m).  



GEOCHEMICAL SURVEY 

INTRODUCTION 

The s y s t e m a t i c  s ampl ing  of 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  of 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 e  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  porphyry- 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 a 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  Mines 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 .  

I n  t h e  Yukon, s o i l  s ampl ing  programs u s i n g  b o t h  l e a d  and  s i l v e r  

a s  p a t h f i n d e r  e l e m e n t s  have  been  p a r t i c u l a r l y  s u c c e s s f u l  i n  

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

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  env i ronmen t ,  mus t  be  u n d e r t a k e n .  T h i s  

env i ronmen t  is  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  o f  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  sampl ing program was c a r r i e d  o u t  u s i n g  two 

sample 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 a l  was t a k e n ,  wherever 

p o s s i b l e ,  from t h e  upper  sand o r  c l a y  s o i l  ho r i zon ,  a t  l e a s t  a  

few i n c h e s  below t h e  upper humus l a y e r  u s i n g  a 2% l b .  grubhoe. 

I n  a r e a s  of l i t t l e  o r  no v e g e t a t i o n ,  w i t h  no s o i l  development,  

a  sample of s u r f a c e  f i n e s ,  r e f e r r e d  t o  a s  l l g r i t f v ,  was g a t h e r e d .  

The sample m a t e r i a l  was c o l l e c t e d  i n  a  pre-numbered H r e f t  paper  

sample bag, whi l e  n o t e s  on l o c a t i o n ,  s o i l  c o l o r  and t y p e ,  s l o p e  

and g rade  d i r e c t i o n ,  v e g e t a t i o n  and any o t h e r  p e r t i n e n t  d a t a ,  were 

t a k e n  a t  each s t a t i o n .  The samples  were s t r u n g  on w i r e ,  wi th  

approx imate ly  30 samples p e r  s t r i n g ,  and hung a t  camp f o r  p a r t i a l  

d ry ing .  

I n  a d d i t i o n ,  t h e  pH of e v e r y  second sample was t e s t e d  

u s i n g  a LaMotte-Morgan S o i l  pH T e s t i n g  K i t .  Values  a r e  measured 

c o l o r o m e t r i c a l l y  t o  t h e  n e a r e s t  0.2 pH u n i t ,  w i t h  a n  e s t i m a t e d  

accuracy  of  p l u s  o r  minus 0.2 pH u n i t s .  



SAMPLE H A N D L I N G ,  ASSAYS A N D  TREATMENT OF D A T A  

A f t e r  c o l l e c t i o n ,  samples  were wired  i n  s t r i n g s  of 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 ipment  t o  Whitehorse.  A t  Whi tehorse ,  t h e  samples  were 

c r a t e d  and s e n t  v i a  C.P. A i r  f r e i g h t  t o  Chemex Labs i n  North 

Vancouver, where t h e y  were ana lyzed  f o r  copper ,  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 rocedure  a t  Chemex Labs 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  samples ,  s a v i n g  t h e  -80 mesh f r a c t i o n .  

One gram of 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 is 

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  is evapora ted  

t 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  is d i s s o l v e d  i n  h y d r o c h l o r i c  

a c i d  and t h i s  s o l u t i o n  is brought  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  bo th  e l ements  on a  Techtron AA-5 D i g i t a l  

a tomic  a b s o r p t i o n  u n i t .  R e s u l t s  of  t h e  d e t e r m 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 tehorse  by F i r s t  C l a s s  mai l .  

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

from Chemex Labs Limi ted ,  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 imi ted ,  #8 Northern  M e t a l i c  Bldg., U 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 geochemical  d a t a  i s  o f t e n  a l o n g  

with t h e  c a l c u l a t i o n  of 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  

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

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  formulae:  



- 
x = i ppm 

n  

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

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

t ppm2 = sum o f  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  

Fo 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  l e a d  

have  been  r educed  t o  a  common maximum v a l u e  (500 ppm) 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  p o p u l a t i o n .  

The s t a t i s t i c s ,  mepn and  s t a n d a r d  d e v i a t i o n ,  a r e  u s e f u 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 a l  a n o m a l i e s  which may o r  may n o t  b e  

r e 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 e l d  e x p e r i e n c e  have  

i n d i c a t e d  t h a t ,  assuming  a  l ognorma l  d i s t r i b u t i o n  o f  v a l u e s ,  a  v a l u e  

g r e a t e r  t h a n  2 + 1s is s t a t i s t i c a l l y  t t p o s s i b l y  anomalousm and a 
I 

v a l u e  g r e 6  t e r  t h a n  2 + 2 s  is s t a t i s t i c a l l y  laprobably  anomaloust t .  

These  v a 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 o u r i n g  t h e  geochemica l  s u r v e y  maps (see Pocke t ) .  

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

is, t h e r e  is i d e a l l y  one  se t  o f  v a l u e s  w i t h  its a r i t h m e 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 ts  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 ognorma l  d i s t r i b u t i o n  



r a r e l y  o c c u r s ,  and t h a t  most 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  

combinat 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 ref lec t  

v a r i o u s  bedrock and s o i l  c o n d i t i o n s ,  

A h i s togram on normal graph paper  and a  cumula t ive  

f r equency  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  paper  have been c o n s t r u c t e d  

f o r  each element.  On t h e  h i s togram,  each s e p a r a t e  s e t  is i n d i c a t e d  

by a  d i v e r g e n c e  from a  t y p i c a l  lognormal curve .  T h i s  i s  u s u a l l y  a 

hump i n  t h e  cu rve  which r e p r e s e n t s  t h e  approximate  modal v a l u e  o f  

t h e  set,. 

When t h e  cumula t ive  f r equency  is p l o t t e d  v e r s u s  t h e  

m e t a l  c o n c e n t r a t i o n  on l o g a r i t h m i c  p r o b a b i l i t y  paper ,  each lognormal  

s e t  of v a l u e s  g i v e s  a  s t r a i g h t  l i n e  segment. A graph of  t h i s  t y p e  

w i l l  g e n e r a l l y  p rov ide  more d e t a 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 is togram.  

The s t 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  each e lement  a r e  

d i s p l a y e d  i n  Table  1 and t h e  h i s t o g r a m s  and l o g a r i t h m i c  p r o b a b i l i t y  

p l o t s  a r e  shown i n  S k e t c h e s  5 through 8 under t h e  INTERPRETATION 

s e c t i o n  of  t h i s  r e p o r t .  Each set  w i t h i n  a  m e t a l  p o p u l a t i o n ,  on bo th  

t h e  h i s togram and t h e  l o g - p r o b a b i l i t y  cu rve ,  h a s  been l a b e l l e d  C 1 ,  C2, 

C3.. . for  copper  and L 1 ,  L2, L3... f o r  l e a d  i n  o r d e r  of i n c r e a s i n g  m e t a l  

c o n c e n t r a t i 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  s e t .  I t  should  be noted  t h a t  t h e s e  modal v a l u e s  

*NOTE: "Popula t ionl t  i s  used h e r e  t o  mean t h e  se t  of a l l  measured 
v a l u e s  f o r  any one e lement  w i t h i n  t h e  g r i d  a r e a ,  w h i l e  
nset"  means any sub-se 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. 
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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  is an 

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 e d  by t h e  c u r v e s ,  is due  t o  a  combina t ion  o f  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 e c t  r e s u l t s  i n  v e r y  s u b t l e  ways. I t  i s  beyond t h e  s c o p e  of 

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



TOPOGRAPHY VEGETATION A N D  SOILS 

The CPA c l a i m  g roup  l i e s  m a i n l y  on t h e  s o u t h  f a c i n g  

s i d e  of  a  s t e e p  and d e e p l y  d i s s e c t e d  mounta in  r i d g e .  E l e v a t i o n s  

v a r y  from 3500 f e e t  a t  t h e  b a s e  o f  t h e  r i d g e  t o  6514 fee t ,  t h e  

h i g h e s t  peak on t h e  r i d g e .  The b a s e l i n e  of t h e  g r i d  r o u g h l y  

p a r a l l e l s  t h e  main r i d g e  d i r e c t i o n ,  w h i l e  t h e  c r o s s l i n e s  p a r a l l e l  

t h e  main s l o p e  d i r e c t i o n .  

The b a s e l i n e  t r a v e r s e s  t h r e e  main g u l l i e s ,  c e n t e r e d  a t  

8+OOW, 24+00W and 60+00W. The west end o f  t h e  b a s e l i n e ,  west o f  

a p p r o x i m a t e l y  76+00W, i s  on t h e  downward s l o p i n g  west end o f  t h e  

r i d g e .  S l o p e s  over t h e  g r i d  a r e a  a v e r a g e  20' t o  40°, w i t h  r o c k  

b l u f f s  and s t e e p  c u t s  o f t e n  o v e r  60° and uppe r  s l o p e s  O0 t o  5O. 

The b a s e l i n e  r u n s  r o u g h l y  a l o n g  t h e  s h o u l d e r  o f  t h e  s l o p e ,  a l t h o u g h  

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

Most o f  t h e  g r i d  a r e a  is  e i t h e r  b a r e  o f  v e g e t a t i o n  o r ,  

on t h e  g e n t l e r  uppe r  s l o p e s ,  g r a s s  and moss cove red .  P o r t i o n s  of 

t h e  s o u t h e a s t  and s o u t h w e s t  c o r n e r s  and t h e  ex t r eme  s o u t h  e d g e  a r e  

t h i c k l y  c o v e r e d  w i t h  buck b r u s h ,  s c r u b  b l a c k  s p r u c e  and a l p i n e  

c r e e p i n g  s p r u c e .  The s p r u c e  a l s o  o c c u r s  i n  i s o l a t e d  clumps on t h e  

u p p e r  s l o p e s .  A f a i r l y  h i g h  water t a b l e ,  d u e  t o  s low m e l t i n g  o f  a 

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

t h i c k  and  l u s h  v e g e t a t i o n  on t h e  l o w e r  s l o p e s  and i n  g u l l y  bo t toms.  



The s o i l s  a r e  r e f l e c t e d  by t h e  v e g e t a t i o n .  On s t e e p  

s l o p e s  w i t h  no  v e g e t a t i o n  c o v e r ,  t h e  s o i l s  and r o c k s  a r e  i n  a  

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

S o i l s  h e r e  a r e  c a l l e d  r o c k  g r i t  and a r e  b e l i e v e d  t o  b e  v e r y  s i m i l a r  

c h e m i c a l l y  t o  t h e  w e a t h e r e d  p a r e n t  bed rock  s u r f a c e .  E x p e r i e n c e  i n  

t h i s  t y p e  of env i ronmen t  h a s  shown t h i s  a s s u m p t i o n  t o  be  e s s e n t i a l l y  

c o r r e c t  f o r  t r a c e  b a s e  m e t a l  c o n c e n t r a t i o n s .  G r a s s  and moss c o v e r e d  

u p p e r  s l o p e s  a r e  more s t a b l e  and  s o i l s  h e r e  a r e  somewhat more 

c h e m i c a l l y  deve loped .  Some c h e m i c a l  l e a c h i n g  o f  m e t a l s  from u p p e r  

h o r i z o n s  is p r o b a b l e ,  b u t  t h e  sampled non-o rgan ic  h o r i z o n  i s  e x p e c t e d  

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

p a r e n t  w e a t h e r e d  bedrock .  

The s o i l s  i n  t h e  v e g e t a t e d  l ower  s l o p e  a r e a s  a r e  more 

complex and p r o v i d e  t h e  mos t  d i f f i c u l t  s ampl ing  medium. B a s i c a l l y ,  

a  b l a c k  humic l a y e r  c o v e r s  a  2 t o  6 i n c h  t h i c k  v o l c a n i c  a s h  h o r i z o n  

which i n  t u r n  o v e r l i e s  t a l u s  b o u l d e r s  and a  p a r t i a l l y  deve loped  8 

h o r i z o n  s o i l .  T h i s  s o i l  is o f t e n  v e r y  d i f f i c u l t  t o  l o c a t e  w i t h i n  

t h e  b o u l d e r s  and ,  when found ,  is f r e q u e n t l y  c o n t a m i n a t e d  by t h e  

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

While  t h e  s o u r c e  o f  m e t a l  i o n s  i n  t h e  non -vege t a t ed  

a r e a s  is r e a d i l y  t r a c e d  a s h o r t  d i s t a n c e  up s l o p e ,  m e t a l s  d e t e c t e d  

i n  s o i l s  f rom t h e  l o w e r  v e g e t a t e d  a r e a s  may b e  d e r i v e d  from a 

bed rock  s o u r c e  d i r e c t l y  below o r  a n y  d i s t a n c e  u p s l a p e  and  a re  t h u s  

more d i f f i c u l t  t o  i n t e r p r e t .  



INTERPRETATION 

The copper and l e a d  a s s a y  r e s u l t s  from t h e  s o i l  samples  

c o l l e c t e d  over  t h e  CPA g r i d  i n d i c a t e  a  lower t h a n  a v e r a g e  background 

c o n c e n t r a t i o n  f o r  both  me ta l s .  Anomalous v a l u e s  f o r  both  m e t a l s  occur ,  

a l t h o u g h  t h e y  a r e  n e i t h e r  a s  h igh ,  r e l a t i v e l y ,  n o r  a s  abundant  f o r  

copper  a s  t h e y  a r e  f o r  l ead .  

The s t a t i s t i c s  a s  c a l c u l a t e d  f o r  each e lement  a r e  shown i n  

TABLE L ( n e x t  page).  These v a l u e s  were c a l c u l a t e d  from t h e  f i r s t  r e s u l t s  

r e c e i v e d  from t h e  a s s a y  l a b ,  a  t o t a l  o f  741 samples  r e p r e s e n t i n g  o v e r  

2/3 of t h e  t o t a l  number of samples  c o l l e c t e d .  T h e  numbers of t h e s e  

samples  a r e  i n d i c a t e d  i n  TABLE I. These samples  a p p e a r  t o  be  s t a t i s -  

t i c a l l y  r e p r e s e n t a t i v e  of  t h e  e n t i r e  l o t  of samples.  
I 

For copper,  bo th  t h e  mean ( 2  = 1 6  ppm) and t h e  s t a n d a r d  

d e v i a t i o n  (s = 17 ppm) a r e  low f o r  t h i s  t y p e  of survey.  S t a t i s t i c a l l y  

" p o s s i b l y  anomalous" and "probably  anomalousU v a l u e s ,  x + 1s and + 2a, 

a r e  33 pprn and 50 pprn r e s p e c t i v e l y .  

t The mean, s t a n d a r d  d e v i a t i o n ,  " p o s s i b l y  anomalouslt and 

Hprobab ly  anomaloust8 v a l u e s  f o r  l e a d  a r e  43 ppm, 5 1  ppm, 94 pprn and 

145 ppm, r e s p e c t i v e l y .  These v a l u e s  a g a i n  a r e  low b u t  a r e  c l o s e r  t o  

t h e  t y p i c a l  v a l u e s  expec ted  t h a n  t h e  copper  v a l u e s .  

The h i s t o g r a m s  ( s k e t c h e s  5 and 6) show t h e  behav iour  of 

copper  t o  be ve ry  c l o s e  t o  an  i d e a l  lognormal d i s t r i b u t i o n .  A t o t a l  of 

t h r e e  sets  a r e  e v i d e n t  superimposed on t h e  pr imary  (background) s e t  of 

v a l u e s ,  A l l  t h r e e  of t h e s e  se ts  a r e  r e l a t i v e l y  i n s i g n i f i c a n t  w i t h  

r e s p e c t  t o  t h e  number of  v a l u e s  i n  each.  
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*Note: - A l l  v a l u e s  a r e  i n  p a r t s  per  m i l l i o n .  

Any v a l u e  g r e a t e r  than 500 ppm Pb was reduced t o  500 ppm 
Pb f o r  u s e  i n  t h e  c a l c u l a t i o n s .  

The f o l l o w i n g  i s  a  list o f  t h e  numbers o f  t h e  samples  used 
i n  c a l c u l a t i n g  t h e  above f i g u r e s :  



The l e a d  curve  is l e s s  c h a r a c t a r i s t i c  a s  t h e  v a l u e s  a r e  

more s p r e a d  o u t  w i t h  a  g r e a t e r  number of l a r g e r  secondary  sets of v a l u e s .  

The l o g a r i t h m i c  p r o b a b i l i t y  c u r v e s  ( s k e t c h e s  7  and 8) r e f l e c t  

t h e  h i s tograms  f a i r l y  a c c u r a t e l y .  The f o u r  named copper  s e t s ,  l a b e l l e d  

C 1 ,  C2, C3 and C4, have approximate  modal v a l u e s  of  8 ppm, 40 ppm, 70 

pprn and 100 pprn ( o r  g r e a t e r ) .  The two h i g h e s t  s e t s  a r e  bo th  w i t h i n  t h e  

s t a t i s t i c a l l y  "probably  anomalous" range .  

A t o t a l  of  seven s e t s  have been i d e n t i f i e d  on t h e  l e a d  curves .  

These a r e  P1, P2, P3, P4, P5, P 6  and P7 wi th  approximate  modal v a l u e s  

o f  20 ppm, 35 ppm, 50 ppm, 70 ppm, 105 ppm, 125 pprn and 145 pprn ( o r  

g r e a t e r ) .  S e t  P7 is  t h e  on ly  s e t  g r e a t e r  t h a n  + Z s ,  w h i l e  sets P5 

and P6 a r e  g r e a t e r  t h a n  + Is. 

Due t o  t h e  poor d e f i n i t i o n  of s t r a t i g r a p h y  i n  t h e  a r e a  and 

t o  t h e  sugges ted  g e o l o g i c a l  c o m p l e x i t i e s ,  mainly s t r u c t u r a l ,  t h e  

c o r r e l a t i o n  of  t h e  v a r i o u s  sets f o r  each e lement  w i t h  observed g e o l o g i c a l  

f e a t u r e s  is  n o t  p o s s i b l e .  For  copper ,  se t  C 3  is s t a t i s t i c a l l y  anomalous 

and s e t  C4 is s t a t i s t i c a l l y  s t r o n g l y  anomalous, w h i l e  i n  t h e  c a s e  of 

l e a d ,  a l l  s t a t i s t i c a l l y  anomalous v a l u e s  a r e  w i t h i n  s e t  P7. No c o r r e l a -  

t i o n  between t h e  two e lements  is  e v i d e n t  on e i t h e r  t h e  h i s t o g r a m s  o r  

t h e  l o g a r i t h m i c  - p r o b a b i l i t y  p l o t s .  

As e x p l a i n e d  under t h e  d e s c r i p t i o n  of s o i l s ,  most o f  t h e  sample 

m a t e r i a l  is expected  t o  be q u i t e  s i m i l a r ,  chemica l ly ,  t o  its weathered  

p a r e n t  bedrock source .  T h e r e f o r e ,  t h e  chemical  d i s p e r s i o n  of  e i t h e r  

m e t a l ,  b u t  mainly  copper ,  w i l l  v a r y  mainly  w i t h  t h e  redox p o t e n t i a l ,  



pH and t h e  p resence  of o t h e r  secondary  p r e c i p i t a t e s ,  a l l  de termined 

by t h e  coun t ry  rocks .  Although l e a d  is  q u i t e  chemica l ly  immobile i n  

most envi ronments ,  copper  could  be h i g h l y  a f f e c t e d  by c o n d i t i o n s  w i t h i n  

t h e  CPA g r i d  a r e a .  OxidizQng c o n d i t i o n s ,  a s  i n d i c a t e d  by t h e  abundant  

r u s t  from t h e  o x i d i z a t i o n  of p y r i t e  and h e m a t i t e ,  and a  low pH, measured 

o v e r  a  l a r g e  c e n t r a l  a r e a  of t h e  g r i d ,  namely i n  t h e  s t r o n g ,  b r i g h t l y  

co loured  r u s t  zones,  bo th  t end  t o  i n c r e a s e  t h e  chemical  m o b i l i t y  of  

copper ,  l e a c h i n g  i t  from s u r f a c e  rock and s o i l  samples.  C o u n t e r a c t i n g  

t h e s e  f o r c e s  is a  tendency f o r  copper  t o  be  c o - p r e c i p i t a t e d  w i t h  hydrous  

i r a n  ox ides .  

Contour ing of bo th  e l ements  was c a r r i e d  o u t  u s i n g  2 ,  + Is, 

+ 28, etc. a s  c o n t o u r  v a l u e s .  The + 2 s  v a l u e  is used f o r  anomaly 

d e f i n i t i o n ,  w h i l e  t h e  + 4 s  is used t o  o u t l i n e  s t r o n g l y  anomalous 

zones.  F i v e  anomalous zones,  l a b e l l e d  ZONES A,  8, C, D and E ,  have 

been o u t l i n e d .  One o f  t h e s e ,  ZONE E, o c c u r s  o f f  t h e  g r i d  t o  t h e  nor th -  

wes t  and was o u t l i n e d  by r e c o n n a i s s a n c e  sampl ing i n  a  c i r q u e  below a  

r u s t  zone. (See  i n s e t  geochemis t ry  p l a n ) .  

None of  t h e  o u t l i n e d  anomalous zones and i n  f a c t  none of  t h e  

s m a l l e r  i s o l a t e d  anomal ies  l i e  o v e r  t h e  well - d e f i n e d  b r i g h t  red-orange 

r u s t  zone. Although copper  could  be l eached  from t h e s e  r o c k s ,  no 

downslope r e f l e c t i o n  was uncovered and i t  is s u s p e c t e d  t h a t  t h i s  zone is 

a  r e s u l t  of  e x c e s s i v e  c o n c e n t r a t i o n s  of  i r o n  on ly .  

ZONE A and ZONE B a r e  t h e  most e x t e n s i v e  anomal ies ,  bo th  

approx imate ly  2000 f e e t  by roughly  200 t o  600 f e e t ,  and c o n s i s t i n g  o f  

anomalous copper  end l e a d  v a l u e s .  8 0 t h  zones  rough ly  p a r a l l e l  t h e  . . . /36 



m a j o r  f o l i a t i o n  t r e n d ,  a l t h o u g h ,  a s  p r e v i o u s l y  men t ioned ,  . t h e r e  i s  no  

o b v i o u s  c o r r e l a t i o n  w i t h  one o r  more o f  t h e  r o c k  t y p e s .  Al though t h e r e  

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

v a l u e s  s u g g e s t  a  s l i g h t  r i n g i n g  of t h e  h i g h  c o p p e r  a r e a  by t h e  h i g h  

l e a d .  N e u t r a l  t o  weakly  a c i d  pH v a l u e s  s u g g e s t  a  r e l a t i v e l y  low 

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

l e a d  by m e c h a n i c a l  means. 

ZONE C and ZONE D a r e  n o t  wel l  d e f i n e d  and  o c c u r  m a i n l y  on 

s t e e p  s l o p e s .  They a p p e a r  t o  be  s i m i l a r  t o  t h e  f i rs t  two zones ,  e x c e p t  

t h a t  ZONE D h a s  a  weaker  l e a d  e x p r e s s i o n .  A s i m i l a r  g e o l o g i c a l  o r i g i n  

i s  e x p e c t e d .  

The economic s i g n i f i c a n c e  o f  t h e s e  z o n e s  is d i f f i c u l t  t o  

p r e d i c t .  No c o p p e r  m i n e r a l i z a t i o n  was obse rved  i n  t h e  v i c i n i t y  o f  

t h e s e  z o n e s  and t h e  anomalous  v a l u e s  a r e  somewhat low. However, a l l  o f  

t h e  r o c k s  i n  t h e s e  a r e a s  e x h i b i t  a  s t r o n g  d e g r e e  of o x i d i z a t i o n ,  and 

c o p p e r  m i n e r a l i z a t i o n  may b e  masked d u e  t o  s u r f a c e  l e a c h i n g .  The s m a l l  

g a l e n a  s ample  was n o t e d  u p s l o p e  from t h e  ZONE B anomaly.  However, t h e  

l a r g e  q u a r t z  v e i n  from which t h i s  m a t e r i a l  was e v i d e n t l y  d e r i v e d  is n o t  

e x t e n s i v e  enough t o  be  t h e  c a u s e  of t h e  e n t i r e  ZONE B l e a d  anomaly. The 

s o u r c e  o f  t h e  anomalous  m e t a l  v a l u e s  may b e  due  t o  a n y  o f  t h e  t h r e e  

c o u r s e s  l i s t e d  below: 

1. Dis semina t ed  m i n e r a l i z a t i o n ,  e i t h e r  p a r t i a l l y  o r  t o t a l l y  

l e a c h e d  from t h e  obse rved  w e a t h e r e d  s u r f a c e  r o c k s ,  may o c c u r  w i t h i n  

c e r t a i n  h o r i z o n s  o f  t h e  v o l c a n i c  r o c k s .  
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2. Copper  and l e a d  m i n e r a l i z a t i o n  may b e  a s s o c i a t e d  i n  t r a c e  

amounts  w i t h  t h e  s m a l l  q u a r t z  v e i n l e t s .  However, t h e s e  q u a r t z  v e i n l e t s ,  

w i t h  a s s o c i a t e d  h e m a t i t e ,  o c c u r  t h r o u g h o u t  mos t  o f  t h e  g r i d  a r e a ,  and  

t h i s  is much more e x t e n s i v e  t h a n  t h e  o u t l i n e d  geochemica l  a n o m a l i e s .  

3. Anomalous c o p p e r  and l e a d  v a l u e s  may r e s u l t  f rom m e t a l  r i c h  

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

t h e  ma jo r  f o l i a t i o n .  The s t r u c t u r a l  a c t i v i t y  and m e t a l  r i c h  s o l u t i o n s  

would, i n  t h i s  c a s e ,  l i k e l y  b e  a s s o c i a t e d  w i t h  t h e  i n t r u s i o n  and sub- 

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

t h e  n o r t h .  

D e f i n i t i o n  o f  t h e  t r u e  n a t u r e  o f  t h e  s o u r c e  would be  a i d e d  

by a  c l o s e  e x a m i n a t i o n  o f  t h e  r o c k s  a c r o s s  a n  anomalous  zone and a c r o s s  

t h e  v o l c a n i c s  - s y e n i t e  c o n t a c t  t o  t h e  n o r t h .  T h i s  would i n c l u d e  b o t h  

r o c k  g e o c h e m i s t r y  and m i c r o s c o p i c  e x a m i n a t i o n .  T r e n c h i n g  may h e l p  t o  

expose  f r e s h  rock  s u r f a c e s ,  a l t h o u g h  t h e  n a t u r e  of t h e  obse rved  w e a t h e r i n g  

s u g g e s t s  q u i t e  d e e p  o x i d i z a t i o n .  
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MAGNETICS S U R V E Y  

INSTRUMENTATION 

The f i e l d  s u r v e y  i n s t r u m e n t  u sed  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  magnetomer,  S e r i a l  Number 002132. 

T h i s  is a  s econd  g e n e r a t i o 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 u 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-1 u n i t s ,  

b u 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  f rom Appendix A o f  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 magnetometer  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 p 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  is 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 se  t o  a  r e a d a b i l i t y  o f  2 5  gamma. T h i s  p r e c i s i o n  u a s  

m a i n t a i n e 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 l u x g a t e  Magnetometer  

u sed  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  , ove r  t h e  g r i d  s y s t e m  h a s  t h e  

f o l l o w i n g  i n s t r u m e n t  m a n u f a c t u r e r ' s  s p e c i f i c a t i o n s :  

Maximum s e n s i t i v i t y :  20 gammas p e r  s c a l e  d i v i s i o n  on 
1000 gamma r a n g e  
50  gammas p e r  s c a l e  d i v i s i o n  on 
3000 gamma r a n g e  

R e a d a b i l i t y :  1 0  gamma 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  and 25  gammas o r  1 / 2  s c a l e  
d i v i s i o n  on 3000 gamma range .  

Ranges: 1 ,000  - 3 ,000  - 10,000  - 30 ,000  - 100 ,000  gammas 

+ Maximum Range: - 100 ,000  gammas 

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

Power Source :  1 2  "C8t c e l l  f l a s h l i g h t  b a t t e r i e s  . . . /39 



The f l u x g a t e  magnetometer  a s  d e f i n e d  by M.B. Dbbr 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 , "  is a s  

f o l l o w s :  

"The 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 such  h i g h  perme- 

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

a  s u b s t a n t i a l  p r o p o r t i o n  o f  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 

supe r 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 r o u n d  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 a t u r a t e  t h e  c o r e .  The p h a s e  o f  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  is r e a c h e d  g i v e s  a  measure  o f  t h e  e a r t h ' s  a m b i e n t  

f i e l d . H  

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

component 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  r e q u i r e  

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

p o l e  d i r e c t i o n .  The s e n s i t i v i t y  o f  t h e  i n s t r u m e n t  c a n n o t  be  changed 

e x c e p t  by rough  h a n d l i n g  o f  t h e  i n s t r u m e n t .  The MF-1 magnetometer  

r e a d s  d i r e c t l y  i n  gammas. 

The f o l l o w i n g  is q u o t e d  from t h e  S c i n t r e x  Data  S h e e t :  

"The MF-2 is  a  c o m p l e t e l y  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 e  magnetometers .  These  i n s t r u m e n t s  which a r e  d e s i g n e d  f o r  

f a s t  end a c c u r a t e  m i n e r a l  ground s u r v e y s ,  a r e  o r i e n t a t i o n  i n d e p e n d e n t ,  , 

self  l e v e l l i n g  and r e q u i r e  no  t r i p o d .  

The MF-2 combines  i n  one  compact 5 1 / 2  l b .  package  e l e c t r o n i c s ,  

s e n s o r  and 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  I .C. and F.E.T. 
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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  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  is 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  +40° c e 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 .  Fo r  t h e  N o r t h e r n  hemisphe re  t h e  

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 e r n  hemisphere .  

A c a l i b r a t e d  f eedback  s y s t e m  can  be  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 o t a l  v e r t i c a l  component 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  gamma, 

and  on t h e  1000 gamma s c a l e  5 gammas. The S c i n t r e s  MF ser ies  o f  

magne tome te r s  have  been  i n  u s e  f o r  many y e a r s  i n  v a r i e d  a p p l i c a t i o n s ,  

e .g .  ground r e c o n n a i s s a n c e ,  b a s e  s t a t i o n  r e 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  m a g n e t i c  p r o p e r t i e s  of r o c k s ,  o b s e 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 a l  and h o r i z o n t a l  components.  

PERSONNEL 

The f i e l d  work was conduc ted  by Mr. 8. S l a t e r ,  d u r i n g  

t h e  p e r i o d  August  1 6 t h  t o  Augus t  2 6 t h ,  1971, i n c l u s i v e ,  u n d e r  t h e  

s u p e r v i s i o n  o f  Mr. R.G.  H i l k e r ,  C o n s u l t i n g  G e o l o g i s t  and P r o f e s s -  

i o n a l  E n g i n e e r ,  Whi t eho r se ,  Yukon T e r r i t o r y .  Mr. H i l k e r  s u p e r v i s e d  

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

p r e t a t i o n  r e p o r t  was w r i t t e n  by R . G .  H i l k e r ,  t h e  p r e p a r a t i o n  work was 

done  i n  W h i t e h o r s e  be tween  September  1st and 1 5 t h ,  1971. 



MAGNETICS FIELD METHOD 

The m a g n e t i c s  s u r v e y  was c a r r i e d  o u t  by t a k i n g  a  

magnetometer  r e a d i n g  a t  e a c h  100 f o o t  s t a t i o n  o v e r  t h e  e n t i r e  

19 .5  miles o f  l i n e  g r i d .  

A Base C o n t r o l  S t a t i o n  (BCS), was l o c a t e d  a t  camp 

was g i v e n  a n  a r b i t r a r y  v a l u e  o f  2000 gammas. From t h i s  BCS 

s t a t i o n ,  s e c o n d a r y  C o n t r o l  s t a t i o n s  (CS1, CS2, e t c )  were  c a r e -  

f u l l y  e s t a b l i s h e d  from t h e  BCS a l o n g  t h e  b a s e  l i n e  a s  f o l l o w s :  

S t a t i o n  L o c a t i o n  Gamma Value  

6 CS Camp 2000 

CS-1 B.L. - 48+00W 1900 

CS-2 B .L .  - 60+00W 1850 , 

CS-3 B.L.  - 72+00W 1850 

CS-4 B.L. - 36+00W 1950 

' CS-5 B.L. - 24+00W 2 100  

CS-6 B.L. - 12+00W 2900 

The gamma v a l u e  a t  a  CS was d e t e r m i n e d  by t a k i n g  a n  

i n s t r u m e n t  r e a d i n g  a t  t h e  BCS, t h e n  a t  t h e  CS, and  a  r e t u r n  check  

i n s t r u m e n t  r e a d i n g  a t  t h e  BCS i n  t h e  minimum l e n g t h  o f  time t o  walk 

be tween  t h e  two p o i n t s .  The d i f f e r e n c e  was a v e r a g e d  and  t h e  p r o c e d u r e  

r e p e a t e d  s e v e r a l  times t o  e n s u r e  a n  a c c u r a t e  d i f f e r e n c e  i n  gamma 

v a l u e  was e s t a b l  shed  between t h e  a r b i t a r y  2000 gamma v a l u e  a t  t h e  1 
BCS and t h e  CS t h a t  was b e i n g  d e t e r m i n e d .  



Dur ing  t h e  a c t u a l  s u r v e y ,  a  check  r e a d i n g  was t a k e n  

a t  t h e  BCS o r  CS e v e r y  hou r  o r  two i n  o r d e r  t h a t  t h e  m a g n e t i c  

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

and  c a l c u l a t e d ,  p l u s  o r  minus f o r  t h e  c o r r e c t  v a l u e  o f  e a c h  100  

f ee t  spaced  s t a t i o n  on t h e  l i n e g r i d .  

INTERPRETATION 

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

g r i d  s y s t e m  v a r y  between a  h i g h  of 5000 gammas and  a  low o f  1600  

gammas. The m a g n e t i c s  a r e  based  on a n  assumed 2000 gamma b a s e  

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

t h r o u g h o u t  t h e  s u r v e y  a r e a .  

The CPA c l a i m  g r o u p  m a g n e t i c  i n t e n s i t i e s  may be  r o u g h l y  

d i v i d e d  i n t o  two a r e a s ;  f rom l i n e  36+00W t o  L i n e  0+00 t h e  m a g n e t i c  

i n t e n s i t i e s  v a r y  i n  t h e  r a n g e  o f  2000 gammas t o  3000 gammas w i t h  a  

h i g h  o f  5000 gammas, and from l i n e  36+00W t o  l i n e  105+00W t h e  m a g n e t i c  

v a r i a t i o n s  r a n g e  from 2000 gammas t o  1600  gammas w i t h  a  low o f  1600  

gammas. The h i g h e r  m a g n e t i c  v a l u e s  o c c u r  r o u g h l y  i n  t h e  a r e a  of t h e  

main g o s s a n  zone  n o r t h  of t h e  b a s e l i n e  between l i n e  36+00W and l i n e  

20+00W. Two i n f e r e d  f a u l t s  have  been  p l o t t e d  a d j a c e n t  t o  L36+00W - 
L32+00W and L20+00W - L16+00W, t h e  f a u l t s  a r e  based  on g e o l o g i c a l  

and  mapping l i n e a t i o n s .  

The g r e a t e r  t h a n  background m a g n e t i c s  l o c a t e d  on t h e  e a s t  

s i d e  o f  t h e  g r i d ,  s u g g e s t s  a  n e a r  s u r f a c e  basement  r o c k  t h a t  may b e  



i gneous  i n  compos i t i on  and capped b y  t h e  h i g h l y  a l t e r e d  v o l c a n i c  

assemblage, a s  o u t l i n e d  by t h e  g e o l o g i c a l  mapping. P o s s i b l y ,  t h e  

basement r o c k  has been b l o c k  f a u l t e d  upward and t h e  i gneous  assem- 

b l a g e  i s  a  p a r t  o f  t h e  ho rnb lende  s y e n i t e  t h a t  o c c u r s  n o r t h  and 

west  o f  t h e  CPA l i n e g r i d .  The change i n  t h e  magnet ics,  t o  t h e  

e a s t  o f  L36+00W suggests  a change i n  r o c k  types,  t h a t  may be 

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

g r i d  system. 
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The CPA claim group contains a clustar of copper and lead 

rocl801e to strongly. anomalies north and south of the baseline 

line 84+00W and line 40+00W and labeled Zone A & B. 80th of 

zones roughly parallel a major foliation trend. Zone A & B 

to the west of the north-south trending msgnetic high that 

near L36+00W end the area east of the picke't line. The 

ic lineation adjecent to L36+00W may be a fault contact between 

intrusive igneous syenite and the altered volcanics. Strong 

~~"~L'/leed anomalies occur in a gossan on LIOS+OOW and in a cirque 

of the claim group and are labeled Zone C and E. The lead 

s are particularly high in Zone C, although the LI05+00W is only 

line. The reconnaissance geocl16mical traverse, in 

cirque north of the claim group. has indicated strongly anomalous 

Itlpper end lsad values over a gossan zone. The gas san zones occur 

the contact with a shattered hornblende syenite (geology map 

and altered volcanic rocks. 

The magnetics suggest that the eastern portion of the CPA 

contains a rock type that 1s mora magnetic in composition than 

me surface volcanic rocks on the west part of the grid. The surface 

ock types are similiar in composition throughout the CPA grid system. 

t is postulated that the east part of the CPA grid contains a volcanic 

lck type cap over a mors magnetic igneous intrusive baaement rock. 

deep orange red gossan occurs on the north-east sida of the grid, 
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w i t h i n  t h e  magnet ic  h igh  and may be caused by hemat i t e .  

The a r e a  t o  t h e  wes t ,  of  L36+00W and t h e  h igh  magne t i c s ,  

c o n t a i n s  t h e  copper  and l e a d  anomalous zones. T h i s  a r e a  may be 

d e s c r i b e d  a s  be ing  a  f a v o r a b l e  s t r u c t u r a l  zone if an  igneous  

i n t r u s i v e  is p r e s e n t  on t h e  e a s t e r n  p a r t  o f  t h e  g r i d  system. The 

a r e a s  n o r t h  and west of t h e  CPA g r i d  a r e  f a v o r a b l e  g e o l o g i c a l  a r e a s  

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

The completed s u r f a c e  e x p l o r a t i o n  programme on t h e  CPA 

c l a i m  group h a s  i n d i c a t e d  i n t e r e s t i n g  g e o l o g i c a l ,  magnet ic  and 

geochemical  r e s u l t s  w i t h i n  t h e  c l a im group and t o  a d j o i n i n g  a r e a s  

t o  t h e  n o r t h  and west .  F u r t h e r  e x p l o r a t i o n  is war ran ted  on t h e  

c l a im group and a d J a c e n t  a r e a s ,  t o  a t t e m p t  t o  d e l i n e a t e  economic 

m i n e r a l i z a t i o n .  



RECOMMENDATIONS 

The s u r f a c e  e x p l o r a t i o n  programme, c o n s i s t i n g  of g e o l o g i c a l ,  

geochemical  and magnet ics ,  on t h e  CPA 1-12 c la im group h a s  o u t l i n e d  

a r e a s  of above background copper and l e a d  anomal ies .  The copper and 

l e a d  anomal ies  occur  t o  t h e  west of a magnet ic  h igh a r e a .  F u r t h e r  

s u r f a c e  e x p l o r a t i o n  is recommended on t h e  e x i s t i n g  l i n e g r i d  and 

reconna i s sance  geology,  magnet ics  and geochemis t ry  t o  t h e  n o r t h  and 

west  of t h e  p r e s e n t  c l a im group. 

Reconnaissance L inegr id  ................................. $ 2,000.00 

G e o l o g i c a l  Mapping... ................................... 1,200.00 

G e o l o g i c a l  Trenching .................................... 2,000.00 

Geochemical Surveying.. . . .  .............................. 1,200.00 

Geochemical Determinations.............................. 1 ,500.00 

Magnetics.. . . . . . . . . . .  ................................... 1,000.00 

T r a n s p o r t a t i o n  t o  Proper ty . . .  ........................... 3,500.00 

Camp C o s t s  8 Radio.. . . , . . . . . . . . . . . . . . . . . . . . . . . .  .......... 2,000.00 

.................... Repor t  On E x p l o r a t i o n  8 Draf t ing . . . .  1 ,500.00 

Cont ingencies . . . . .  ...................................... 1,100.00 

TOTAL SURFACE PROGRAMME $17,000.00 

R . G .  H i l k e r ,  P.Eng., 
Consu l t an t  G e o l o g i s t  
Whitehorse,  Yukon T e r r .  
September 15, 1971 
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CERTIFICATION 

I ,  ROBERT G.  H I L K E R  OF #6 C h a l e t  C r e s c e n t ,  Hi l lcrest ,  i n  t h e  
C i t y  o f  Whi t eho r se ,  i n  t h e  Yukon T e r r i t o r y ,  DO HEREBY CERTIFY: 

1. THAT I am a  C o n s u l t i n g  G e o l o g i s t ,  w i t h  a n  o f f i c e  l o c a t e d  
a t  #8 Nor the rn  M e t a l i c  B u i l d i n g ,  and  p o s t a l  a d d r e s s  P.O. 
80x  566,  i n  t h e  C i t y  o f  Whi t eho r se ,  i n  t h e  Yukon T e r r i t o r y .  

2. THAT I am a  g r a d u a t e  of t h e  Michigan  T e c h n o l o g i c a l  Univer -  
s i t y  l o c a t e d  i n  Houghton, Michigan ,  U.S.A., where I o b t a i n -  
ed  a  B a c h e l o r  o f  S c i e n c e  d e g r e e  i n  G e o l o g i c a l  E n g i n e e r i n g  
( E x p l o r a t i o n  O p t i o n )  i n  1962. 

3.  THAT I am a  r e g i s t e r e d  member i n  good s t a n d i n g  o f  The 
A s s o c i a t i o n  o f  P r o f e s s i o n a l  E n g i n e e r s  o f  t h e  Yukon 
T e r r i t o r y .  

4. THAT I have  p r a c t i s e d  my p r o f e s s i o n  a s  a n  e n g i n e e r  and 
g e o l o g i s t  f o r  t h e  p a s t  e i g h t  y e a r s .  

THAT I have  p e r s o n a l l y  s u p e r v i s e d  t h e  geologica l -geochem-  
i c a l  and m a g n e t i c s  e v a l u a t i o n  conduc ted  by G.G.  C a r l s o n ,  
g e o l o g i s t ,  on t h e  CPA 1-12 c l a i m  g roup ,  l o c a t e d  i n  t h e  
Watson Lake Mining D i v i s i o n  of  t h e  Yukon T e r r i t o r y ,  f rom 
August  1 6 t h  t o  August  3 0 t h ,  1971 and was on t h e  c l a i m  
g r o u p  d u r i n g  e x p l o r a t i o n  on August  1 6 t h  and 2 1 s t ,  1971. 
R e p o r t  p r e p a r a t i o n  and f i e l d  work is acknowledged by 
G . G .  C a r l s o n ,  a  g r a d u a t e  g e o l o g i s t  h a v i n g  membership i n  
t h e  G e o l o g i c a l  A s s o c i a t i o n  o f  Canada, and who is i n  my 
employ. Repor t  p r e p a r a t i o n  was by G.G. C a r l s o n ,  M.L. 
Smi th  - d r a f t i n g  and R . G .  H i l k e r  between t h e  p e r i o d  
September  1st and September  1 5 t h ,  1971. 

6. THAT I am a  D i r e c t o r  o f  C h a r t a  Mines L td .  (N.P.L.) and 
own s e c u r i t i e s  o f  t h e  company. 

DATED t h i s  1 5 t h  d a y  o f  September  A.D. 

I 

.R .G .  H i l k e r ,  P. Eng. 



A P P E N D I X  



C e r t i f i c a t e  o f  E x p e n d i t u r e  - f o r  Assessment  Work P u r p o s e s ,  f o r  

t h e  p e r i o d  August  1 6 t h  t h r o u g h  Augus t  3 0 t h ,  1 9 7 1  on t h e  CPA 1-12 

c l a i m  g roup  White  Creek  a r e a ,  Yukon T e r r i t o r y .  

C o n t r a c t  C o s t s  - R.G.  H i l k e r  L imi t ed  

I n v o i c e  #2075 (copy  a t t a c h e d ) . . . . . . . . , .  ...... $12,500.00 

A f f i d a v i t  I, L.R. RASMUSON, R e g i s t e r e d  I n d u s t r i a l  Accoun tan t  - 
s o c i e t y  of I n d u s t r i a l  and C o s t  Accoun t s  o f  A l b e r t a  - C a l g a r y  

C h a p t e r ,  w i t h  a n  o f f i c e  l o c a t e d  a t  106  Lambert  S t r e e t  i n  t h e  

C i t y  of Whi t eho r se ,  Yukon T e r r i t o r y ,  do  h e r e b y  d e c l a r e  t h e  above  

t o  be  t r u e  and c o r r e c t .  

C e r t i f i e d  C o r r e c t  

i n  t h e  C i t y  of w h i t e h o r s e ,  ~ u k o n - T e r r i t o r y  
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1. Rangesw i t ch  . 7 ,  Si l i ca  Gel 

2; Meter 8. Protect ion Cap 

3. Main Switch 

4. Leve l  

5; Battery Pack  

9. La t i tude  Adjustm 
Control  F i n e  

10. La t i tude  Adjustment  
Control  Coarse 

6. Battery Connector 11. Carry ing Strap : 

M O D E L  M F - 1  F L U X G A T E  M A G N E T O M E T E R  ' 



SPEClFlCATiONS OF 
FLUXGATE MAGNETOMETER 
MODEL MF-2 

Standard: 

Optional: 

Meter: 

Accuracy: 

Operating Temperature: 

Temperature Coefficient: 

Noise Level: 

Bucking Adjustments: 
(Latitude) 

Recording Output: 

Electrical Response: 

Connector: 

Batteries: 

Consumption: 

Dimensions: 

weights: 

Battery Charger: 

RANGES 
Plus or minus 

1,000 gammas f.sc. 
3,000 gammas f.sc. 

10,000 gammas f.sc. 
30.000 gammas f.sc. 

100,000 gammas fsc. 

100 gammas f .sc. 
300 gammas fsc. 

20 gammas1d.i~. 
50 gammasldiv. 

200 gammasldiv. 
500 gammasldlv. 

2000 garnmasldiv. 

. 2 gammasldiv. 
5 garnrnasldiv. 

Taut-band suspension 
100 gamma scale 2.1" long - 50 div. 
300 gamma scale 1.9" long - 60 div. 

1000 to 10.000 gamma ranges f 0.5% of full scale. 

4 0 ° C  to +40°C 
4 0 ° F  to +10O0F 

Less than 1 gamma per "C ('/. gammaIeF) 

Less than 1 gamma P-P 

-20,000 to +80,000 gammas 
9 steps of 10.000 gammas plus fine control of 0 10,000 
gammas by ten turn potentiometer. Reversible for southern 
hemisphere. 

Optional. 

D.C. to 0.3 cps (3db down) on 1000 gamma range with meter 
in circuit. D.C. to 20 cps with meter network shorted for 
recording purposes. 

Cannon K02-16-10SN 
for plug Cannon K03-16-10-PN and cover K06-16-%. 

Internal 3 x 6V-1 amplhr. Sealed Lead Acid rechargeable 
Centralab GC 6101; recharge time 8 Hrs. 

60 milliamperes - GC6101 batteries are rated for 16 hours 
continuous use. 

6Y4 "x 2 % " ~  10" Instrument. 
161 mm x 71 mm x 254 rnm 

5 Ib. 8 02. - 2.5 kg. 

155 mm x  64 mm x  64 mm 
110V - 220V 50160 Hz supply or 28.42V D.C. supply 
Automatic charge rate and cutoff preset for Centralab 
GC6101 batteries. 

I]NTEEx LIMITED 
79 Martin Ross Avenue, Downsview, Ontario, Canada 
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