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INTRODUCTION 

During l a t e  1969 and e a r l y  1970, a  t o t a l  of  128  c la ims ,  

t h e  Apex, P a t  and Hook c la im groups ,  were s t a k e d  i n  t h e  Hayes 

Creek a r e a  o f  t h e  Dawson Range, Yukon T e r r i t o r y ,  by Montana 

Mines Ltd.  (N.P.L.). On May 1 2 t h ,  1970, t h e  c l a i m s  were v i s i t e d  

by F.M. Smith,  a r e a  g e o l o g i s t  f o r  P h e l p s  Dodge Corpora t ion  o f  

Canada Ltd.,  accompanied by B. F u l c h e r ,  g e o l o g i s t  f o r  Montana 

Mines Ltd. (N.P.L.). During t h i s  v i s i t ,  copper  m i n e r a l i z a t i o n  

was d i s c o v e r e d  on t h e  p roper ty .  The c l a i m s  were s u b s e q u e n t l y  

op t ioned  by P h e l p s  Dodge Corpora t ion  o f  Canada Ltd. f o r  t h e  pur- 

pose of pr imary  e x p l o r a t i o n  work. A s  p a r t  o f  t h e  agreement,  

Montana Mines Ltd. (N.P.L.) s t a k e d  an  a d d i t i o n a l  40 c l a i m s  which 

a d j o i n e d  t h e  Hook and Apex c la im groups.  

I n  e a r l y  June  1970 a  camp was e s t a b l i s h e d  on t h e  lower  

p a r t  o f  Apex Creek. From t h i s  camp, a  crew from P h e l p s  Dodge 

Corpora t ion  o f  Canada t t d .  l o c a t e d  c la im p o s t s ,  c a r r i e d  o u t  re- 

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

c u t t i n g  of  120 l i n e m i l e s  o f  g r i d  o v e r  t h e  three c la im groups.  

On J u l y  7 t h ,  1970, a  crew from R.G. H i l k e r  Limi ted  

a r r i v e d  a t  a  new camps i t e  on Apex Creek l o c a t e d  n e a r  t h e  c e n t r e  

o f  t h z  l i n e g r i d .  P a r t  o f  t h e  crew was mobi l i zed  from a  camp 

n e a r  t h e  Cas ino a i r s t r i p ,  w h i l e  t h e  o t h e r  h a l f  a r r i v e d  from 

Whitehorse  v i a  t h e  Minto a i r s t r i p .  A program o f  g e o l o g i c a l  

mapping, s o i l  sampl ing and magne t i c s  was c a r r i e d  o u t  over  t h e  

e n t i r e  l i n e  g r i d .  On August l l t h ,  1970, t h e  crew and camp g e a r  

were r e t u r n e d  t o  Whi tehorse  v i a  t h e  Minto a i r s t r i p .  . . ./2 



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  submi t t ed  f o r  t h e  

purpose  of  a s sessment  work on t h e  Apex, Kook and P a t  c l a im groups ,  

i n  t h e  Dawson Range a r e a ,  Claim S h e e t s  Nos. 115-1-5, 115-1-12, 

115-5-8 and 115-3-9, Whi tehorse  Mining D i v i s i o n ,  Yukon T e r r i t o r y ,  

on b e h a l f  of Phe lps  Dodge Corpora t ion  o f  Canada Ltd. 

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  i n  t h i s  r e p o r t  r e -  

main CONFIDENTIAL. 



LIST OF 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  Apex, Kook and P a t  c l a im groups: 

Name - Address P o s i t i o n  

C o n s u l t i n g  geo- 
l o g i s t  - s u p e r v i s i o n  

R.G.  H i l k e r ,  P.Eng. 8ox 1566 
Whitehorse,  Y.T. 

G e o l o g i s t  - mapping 
and s u p e r v i s i o n  

G.S. Zimmer Box 1293 
Whi tehorse ,  Y.T. 

G e o l o g i s t  - super-  
v i s i o n  and r e p o r t  
p r e p a r a t i o n  

G.G. Ca r l son  Box 548 
Whitehorse,  Y.T. 

S t u d e n t  g e o l o g i s t  - 
mapping 

422 Froom Cresc. 
Regina,  Sask. 

G .R .  RcMurray 

13. S l a t e r  Magnetometer 
Opera t o r  * 

Rm. 017 
Rundle H a l l  
Univ. of Ca lga ry  
Calgary ,  A l b e r t a  

G. Hi l l s o n  S t .  Andrew's Co l l .  
Saskatoon,  Sask. 

S o i l  sampler  * 

S o i l  sampler  * 3. Greer  Box 422 
Whitehorse,  Y.T. 

S o i l  sampler  * A. Ashton Box 56 
P a r r y ,  Sask. 

N.  Marty 6216 - 150 th  S t .  
N. Su r rey ,  B.C. 

S o i l  sampler  * 

T. S i l v e s t e r  Box 1 0 3  
Whi tehorse ,  Y.T. 

Cook 

Miss M. Me tca l fe  . Box 153  
Whi tehorse ,  Y.T. 

Ora f t sman 

* Note: The s o i l  s a m p l e r s  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 e v i o u s  t o  t h i s  p r o j e c t .  The magnetometer o p e r a t o r ,  
w i t h  p r e v i o u s  e x p e r i e n c e  i n  o t h e r  t y p e s  o f  g e o p h y s i c a l  s u r v e y s ,  
was t r a i n e d  on t h e  job,  . . ./4 



The f o l l o w i n g  p e r s o n n e l  o f  P h e l p s  Dodge Corpora t ion  

o f  Canada Ltd. and E a s t e r n  A s s o c i a t e s  Reg.'d were invo lved  on 

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

Name 
7 

0. Vanderkarnp 

Address P o s i t i o n  

c/o Ph. Dodge G e o l o g i s t  - f i e l d  
s u p e r v i s i o n  

L. Watt c /o  Ph. Dodge S t u d e n t  g e o l o g i s t  

0. J o l l i f f e  c /o  Ph. Dodge S t u d e n t  a s s i s t a n t  

A. Wi l l i ams  c /o  Ph. Dodge S t u d e n t  a s s i s t a n t  

R .  Vo i s ine  E a s t e r n  Assoc. Reg. L i n e c u t t e r  
Box 3245 
Whi tehorse ,  Y.T. 

L. Roy ~t L i n e c u t t e r  

G. D e s a u t e l s  tt L i n e c u t t e r  

P. ~ a r a m i e  II L i n e c u t t e r  

L. Boucher tt L i n e c u t t e r  

The i n t e r p r e t a t i o n  o f  t h e  magnetometer s u r v e y  h a s  been 
p repared  by Mr. J . H .  R a t c l i f f e ,  P.Eng., Chief  G e o p h y s i c i s t ,  
P h e l p s  Dodge Corpory t ion  of Canada Ltd. 



LOCATION AND ACCESS 

The Dawson Range l i e s  i n  t h e  west c e n t r a l  p a r t  of 

t h e  Yukon, between l a t i t u d e s  62" Offg  and 62O 45' n o r t h  and 

l o n g i t u d e s  1 3 7 O  00' and 140° 00' west. The range  t r e n d s  

approx imate ly  N 4S0 W ,  w i t h  a  l e n g t h  o f  a b o u t  110 miles and 

a  width  o f  20 miles. I t  is  roughly  p a r a l l e l  t o  t h e  Yukon 

R i v e r ,  which l i e s  t o  t h e  n o r t h  and e a s t ,  and is c u t  o f f  by 

t h e  White R i v e r  on t h e  nor thwes t ,  and by t h e  Donjek and 

N i s l i n g  R i v e r s  on t h e  southwest .  P h y s i o g r a p h i c a l l y ,  it is 

bounded by t h e  Klondike P l a t e a u  t o  t h e  n o r t h  and by t h e  tewea 

P l a t e a u  t o  t h e  southwest .  

The Apex, Kook and P a t  c l a i m  groups  a r e  l o c a t e d  a t  

approx imate ly  138O 001 west l o n g i t u d e  and 6Z0 301 n o r t h  l a t i t u d e .  

The g roups  a r e  t o  t h e  n o r t h  and e a s t  of Apex Mountain and west 

of Hayes Creek .  Apex Creek, a t r i b u t a r y  of Hayes C r e e k ,  r u n s  

th rough  t h e  c e n t r e  o f  t h e  c l a im groups.  T h i s  is i n  t h e  south-  

e a s t  h a l f  o f  t h e  Dawson Range, approx imate ly  half-way between 

t h e  Cas ino and Minto a i r s t r i p s .  The c l a i m s  a r e  l o c a t e d  w i t h i n  

t h e  Whi tehorse  Mining D i v i s i o n ,  Yukon T e r r i t o r y ,  on Claim S h e e t s  

115-1-5, 115-1-12, 115-5-8 and 115-3-9. 

Access t o  t h i s  a r e a  h a s  opened up somewhat a s  a  r e s u l t  

o f  t h e  Cas ino Mines d i s c o v e r y  and t h e  subsequen t  r u s h  o f  exp lo r -  

a t i o n  a c t i v i t y .  S e v e r a l  w i n t e r  r o a d s  and t r a c t o r - t r a i l s  have 

been developed,  both  from t h e  Alaska Highway n o r t h  of Hluane Lake 

and from t h e  Yukon R i v e r  n o r t h  and e a s t  o f  t h e  a r e a .  However, 

.. . / 6  



a t  p r e s e n t  none o f  these r o a d s  a r e  l o c a t e d  n e a r  t h e  Apex 

p r o p e r t y .  Best a c c e s s  is by t r u c k  from Whitehorse  t o  t h e  

Minto a i r s t r i p ,  a t  Mile 131 on t h e  Whitehorse-Keno Road, and 

by h e l i c o p t e r  from t h e r e  t o  t h e  c l a im groups.  Trans  North 

Turbo Air h a s  been m a i n t a i n i n g  one o r  more h e l i c o p t e r s  i n  

t h i s  a r e a  which may be  c h a r t e r e d  on a  c a s u a l  b a s i s .  





CLAIMS 

The f o l l o w i n g  i n f o r m a t i o n  on t h e  Apex, Kook and P a t  

c l a i m  groups  was o b t a i n e d  from t h e  r e c o r d s  i n  t h e  Whi tehorse  

Mining Recorder ' s  O f f i c e ,  on September 24 th ,  1970, by G.G. 

Car lson:  

Annive r sa ry  Recorded 
Claims Grant  Nos. Date Owner 

Apex 1-8 
( i n c l .  > 
Apex 9-16 
( i n c l .  1 

Apex 17-24 
( i n c l .  1 

Apex 25-32 
( i n c l .  > 
Apex 33-40 
( i n c l .  > 
Apex 41-48 
( i n c l .  > 
Apex 49-56 
( i n c l .  > 
Apex 57-64 
( i n c l .  > 
Apex 65-72 
( i n c l .  1 

P a t  1-8 
( i n c l .  > 
P a t  9-16 
( i n c l .  > 
P a t  17-24 
( i n c l .  > 

Y49679-Y49686 
( i n c l .  > 
Y49687-Y49694 
( i n c l .  > 
Y49695-Y49702 
( i n c l . )  

Y49703-Y49710 
( i n c l .  > 
Y49711-Y49718 
( i n c l .  1 

Y52957-Y52964 
( i n c l .  ) 

Y52965-Y52972 
( i n c l .  1 

Y52973-Y52980 
( i n c l .  > 
Y52981-Y52988 
( i n c l .  > 
Y40407-Y40414 
( i n c l .  > 
Y40415-Y40422 
( i n c l .  > 
Y40423-Y40430 
( i n c l .  > 

Feb. 2/71 

Feb. 2/71 

Feb. 2/71 

Feb. 2/71 

Feb. 2/71 

June 25/71 

June  25/71 

June  25/71 

June 25/71 

NoV. 24/70 

Nov. 24/70 

Nov. 24/70 

Phe lps  3odge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Cznada 

P h e l p s  D o d g ~  
Corp. Canada 

Phe lps  Dodge 
Corp. Canada 

P h e l p s  D o d g ~  
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

. . ./8 



Anniversa ry  Recorded 
Claims Grant  Nos. Date Owner 

Hook 101-108 
( i n c l .  > 
Kook 109-116 
( i n c l .  > 
Hook 117-124 
( i n c l .  > 
Kook 125-132 
( i n c l .  ) 

Hook 133-140 
( i n c l .  > 
Kook 141-148 
( i n c l .  > 
Hook 149-156 
( i n c l .  > 
Hook 157-164 
( i n c l .  > 
Hook 165-172 
( i n c l . )  

Y38881-Y38888 
( i n c l .  > 
Y388899Y38896 
( i n c l .  > 
Y38897-Y38904 
( i n c l .  > 
Y38905-Y38912 
( i n c l . )  

Y38913-Y38920 
( i n c l .  > 
Y38921-Y38928 
( i n c l .  > 
Y38929-Y3B936 
( i n c l . )  

Y52991-Y52998 
( i n c l .  > 

Oct. 22/70 

Oct. 22/70 

Oct. 22/70 

Oct. 22/70 

Oct. 22/70 

Oct. 22/70 

Oct. 22/70 

Oct. 22/70 

June  26/71 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodga 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 

P h e l p s  Dodge 
Corp. Canada 



G E O L O G Y  

REGIONAL GEOLOGY - DAWSON R A N G E  

The Dawson Range o c c u r s  i n  t h e  p h y s i o g r a p h i c  Yukon 

P l a t e a u  Province .  I t  is  a mountainous t e r r a i n ,  w i t h  peaks  ris- 

i n g  more t h a n  2,000 fee t  from t h e  l e v e l  o f  t h e  p l a t e a u ,  and e l e -  

v a t i o n s  w i t h i n  t h e  r a n g e  v a r y i n g  from 3,000 f e e t  t o  6,600 f e e t .  

Almost a l l  o f  t h e  a r e a  h a s  been l e f t  comple te ly  untouched by 

r e c e n t  g l a c i a t i o n .  Accordingly ,  t h e  o u t c r o p s ,  which predominate  

on t h e  mountain t o p s  and r i d g e s ,  a r e  q u i t e  i r r e g u l a r .  Exposzd 

r o c k s  a r e  h i g h l y  j o i n t e d ,  f r a c t u r e d  and weathered  due t o  f r o s t  

a c t i o n  and wind e r o s i o n ,  Overburden may r e a c h  t h i c k n e s s e s  g r e a t e r  

t h a n  50 f e e t  i n  t h e  lower a r e a s ,  r e s t r i c t i n g  o u t c r o p  o c c u r r e n c e s  

t o  t h e  s t e e p e r  v a l l e y  s l o p e s .  

The predominant  r o c k s  i n  t h e  a r e a  c o n s i s t  o f  t h e  Upper 

Cre taceous  C o a s t a l  I n t r u s i v e  g r a n i t e s  which form a b a t h o l i t h  

i n t r u d i n g  t h e  Yukon Group o f  sediments ,  P recambr ian /Pa laeozo ic  

i n  age. These a r e  a l s o  i n  c o n t a c t  w i t h  t h e  J u r a s s i c  Mount Nansen 

group o f  v o l c a n i c s  and sediments .  The T e r t i a r y  Carmacks v o l c a n i c s  

o v e r l i e  a l l  of  t h e  e a r l i e r  r o c k s  i n  some a r e a s .  

The f o l l o w i n g  is a g e n e r a l  summary o f  t h e  g r a n i t i c  rock 

t y p e s  which occur  i n  t h e  c o a s t  range  i n t r u s i v e :  

1. G r a n i t e  Porphyry - composed of 40% o r t h o c l a s e  f e l d s p a r  and 

30% smokey q u a r t z  w i t h  b i o t i t e ,  a u g i t e  and minor magne t i t e .  

G e n e r a l l y  j o i n t e d  and f r a c t u r e d  and w e a t h e r s  a  r u s t y  brown c o l o r .  

2. G r a n o d i o r i t e  Porphyry - composed o f  50 t o  60% o r t h o c l a s e  

. ../lo 



f e l d s p a r ,  1 0  t o  15% p l a g i o c l a s e  f e l d s p a r ,  15% c l e a r  q u a r t z ,  

a u g i t e ,  b i o t i t e  and minor magne t i t e .  Occurs i n  t h e  Cas ino 

Creek a r e a  and is c h a r a c t e r i z e d  by l a r g e  phenocrys ts .  

3. G r a n o d i o r i t e  - composed o f  60% o r t h o c l a s e  f e l d s p a r  and 

20% p l a g i o c l a s e  f e l d s p a r  w i t h  a u g i t e  and b i o t i t e .  F ine  t o  

medium-grained t e x t u r e .  

4. D i o r i t e  - composed o f  p l a g i o c l a s e  and o r t h o c l a s e  f e l d s p a r  

w i t h  approx imate ly  30% a u g i t e  and b i o t i t e .  

5. Quar tz  Monzonite - composed of  5C% p l a g i o c l a s e  f e l d s p a r ,  

1 0  t o  15% o r t h o c l a s e  f e l d s p a r ,  15% c l e a r  q u a r t z ,  a u g i t e  and 

f i n e  t o  c o a r s e  c r y s t a l l i n e  b i o t i t e .  
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TABLE OF FORMATIONS 

CENOZOIC 

Quaternary  

- Alluvium, v o l c a n i c  a s h ,  ground ice. 

T e r t i a r y  

Carmacks Volcan ics  

- Thick f lows ,  b a s a l t ,  arnygdaloidal  f lows ,  t o p  of  
Plows b r e c c i a ,  l o c a l  b r e c c i a t i o n  and p o r p h y r i t i c  
flows. 

MESOZOIC 

J u r a s s i c  - Upper Cre taceous  

C o a s t a l  I n t r u s i v e s  

- G r a n i t e ,  g r a n o d i o r i t e ,  quartz-monzonite,  porphyry 
and b r e c c i a ,  a l t e r e d  ( o r e  h o s t  rock) .  

- S y e n i t e  and rnonzonite. 

- D i o r i t e  and gabbro. 

Mount Nansen Group 

- B a s a l t ,  a n d e s i t a s  and d a c i t e  f lows ,  b r e c c i a s  and 
t u f f s .  Green-black c o l o r ,  c o n t a i n s  sed imenta ry  
r o c k s  c o n s i s t i n g  o f  sands tone ,  s i l t s t o n e ,  p y r i t i c  
a r k o s e  and a r g i l l i t e s .  Bands and bedding d i s t i n c t .  

T a n t a l u s  Formation 

- Conglomerate, sands tone ,  s h a l e  and c o a l  seams. 

J u r a s s i c  

a - Laberge Group 

T r i a s s i c  

- G r a n i t e ,  monzonite. 



PRECAMBRIAN 8 LATER 

Yukon Group 

a - Limestone, s h a l e ,  mica-quartz s c h i s t ,  c h l o r i t e  
s c h i s t ,  q u a r t z i t e .  

After Bostock:. G.S.C.  Paper 44 - 34 .  



REFERENCE TO PUBLISHED GEOLOGY 

The f o l l o w i n g  l i s t e d  p u b l i c a t i o n s  and g e o l o g i c a l  maps 

c o n t a i n  g e o l o g i c a l  i n f o r m a t i o n  i n  s e l e c t  a r e a s  o f  the Dawson 

Range, and r e f e r e n c e  was made t o  t h e  i n f o r m a t i o n  i n  t h e  pre- 

p a r a t i o n  of  t h i s  r e p o r t  f o r  P h e l p s  Dodge C o r p o r a t i o n  of Canada 

Ltd.: 

1. D.D. C a i r n s  1916 - H l o t a s s i n  Yukon T e r r i t o r y  No. 1702, 

Geology Map, s c a l e  1" = 2 m i .  Canada Department of  Mines 

G e o l o g i c a l  Survey,  1918. 

2. H.S. Bostock 1944 - Paper  64-36 P r e l i m i n a r y  Hap, Selwyn 

R i v e r ,  Yukon - Canada Department o f  Mines and T e c h n i c a l  

Surveys. 

3. H.S. Bostock 1936 - Memoir 189 - Carmacks District, Yukon 

- G e o l o g i c a l  Survey of Canada - Department o f  Mines and 

T e c h n i c a l  Surveys.  

4. J.R. Johns ton  1937 - Memoir 214 - Geology and Minera l  

D e p o s i t s  o f  Freegold  Mountain, Carmacks District, Yukon 

- G e o l o g i c a l  Survey of Canada - Department o f  Mines and 

T e c h n i c a l  Surveys. 



C L A I M  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  o f  

la = 400 f t .  o v e r  t h e  e n t i r e  120 l i n e m i l e s  o f  g r i d  system, us- 

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 .  Bedrock exposures  

occupy o n l y  a  s m a l l  p o r t i o n  o f  t h e  t o t a l  a r e a  mapped. Th i s  

r e g i o n  h a s  n o t  been a f f e c t e d  by g l a c i a t i o n ,  and most b o u l d e r s  

a r e  f ros t -heaved  v e r t i c a l l y .  The rock f r o s t - h e a v i n g  is a 

common f e a t u r e  i n  t h e  Yukon T e r r i t o r y  and n o r t h e r n  a r e a s  of  

ext reme t empera tu res .  These f ros t -heaved b o u l d e r s  have been 

mapped, bo th  i n d i v i d u a l l y  and a s  b o u l d e r  t r a i n s .  The r e s u l t -  

i n g  d e f i n i t i o n  o f  g e o l o g i c a l  b o u n d a r i e s  w i l l  n o t  be exceed ing ly  

a c c u r a t e ,  b u t  i t  shou ld  be a d e q u a t e  f o r  t h e  g e n e r a l  purposes  

f o r  which i t  is in tended .  

During t h e  mapping program, a l l  c l a i m  p o s t s  encountered  

were t i e d  i n  t o  t h e  g r i d ,  s t r e a m s  were mapped, and g e n e r a l  

v e g e t a t i o n  noted. 



CLAIM GEOLOGY - DESCRIPTION 

The Apex, Hook and P a t  c l a i m  groups  were s t a k e d  l a r g e -  

l y  o v e r  t h e  Dawson Range b a t h o l i t h ,  c o n s i s t i n g  mainly of  g r a n i t i c  

i n t r u s i v e s .  T h i s  h a s  been confirmed by t h e  g e o l o g i c a l  mapping, 

w i t h  s e v e r a l  d i f f e r e n t  phases  o f  t h e  i n t r u s i v e  be ing  de f ined .  

The i n t r u s i v e  body is bordered  on t h e  e a s t  edge of t h e  g r i d  a r e a  

by Yukon Group s e d i m e n t s  and on t h e  s o u t h  by a l a r g e  body o f  

v o l c a n i c s .  The v o l c a n i c s  a r e  cons ide red  t o  be  T e r t i a r y  aged 

Carmacks Volcan ics  and occur  s o u t h  of t h e  l i n e g r i d  and extend 

o v e r  Apex Mountain. These v o l c a n i c s  a r e  c o n s i d e r e d  t o  be f lows  

capp ing  t h e  Jurass ic-Upper  Cre taceous  aged C o a s t a l  I n t r u s i v e s .  

O f f s h o o t s  of t h e s e  rock t y p e s  w i t h i n  t h e  major i n t r u s i v e  a r e  n o t  

abundant ,  e x c e p t  i n  t h e  v i c i n i t y  o f  t h e  main c o n t a c t s .  However, 

s m a l l  x e n o l i t h s ,  up t o  5 i n c h e s  i n  d i a m e t e r ,  of bo th  meta- 

sed imenta ry  end igneous  rocks ,  a r e  found th roughou t  t h e  i n t r u -  

s i v e  body. 

The m a j o r i t y  of t h e  i n t r u s i v e  c o n s i s t s  o f  a  coa r se -  

g r a i n e d  hornb lende  q u a r t z  montoni te  ( U n i t  2) w i t h  t h e  f o l l o w i n g  

a v e r a g e  composit ion:  

....... 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  .. 20% ... hornblende 20% ...... b i o t i t e  5% 

T h i s  rock is g e n e r a l l y  f r e s h ,  sometimes w i t h  minor 

l i m o n i t i c  s t a i n ,  and i s  t y p i f i e d  by l a rge  hornb lende  phenocrys t s ,  

up t o  1 5  mm. on t h e  long  a x i s .  



Minor i n t r u s i v e s  ( U n i t  3) i n c l u d e  monzonite,  q u a r t z  

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

monzonite,  monzonite  and l a t i t e  porphyr ies .  D e s c r i p t i o n s  of 

t h e s e  r o c k s  a p p e a r  i n  t h e  Appendix. They a r e  f i n e  t o  medium 

g r a i n e d  and predominant ly  more l e u c o c r a t i c  t h a n  t h e  main i n t r u -  

s i v e .  These r o c k s  a r e  l i m o n i t i c  s t a i n e d  and p y r i t e  was i d e n t i -  

f i e d  i n  s e v e r a l  specimens. The r e l a t i o n  between t h e , r n a j o r  and 

minor g r a n i t i c  i n t r u s i v e s  is u n c e r t a i n ,  b u t  t h e  minor i n t r u s i v e s  

a p p e a r  t o  be  younger. They cou ld  be p r o d u c t s  of magmatic 

s e g r e g a t i o n  d u r i n g  t h e  i n t r u s i o n  o f  t h e  main body, o r ,  more 

l i k e l y ,  s e p a r a t e  i n t r u s i v e  bodies.  No d i s t i n c t  c o n t a c t s  have 

been deTined. 

The most r e c e n t  r o c k s  i n  t h e  a r e a  i n c l u d e  both  a c i d  

and b a s i c  d i k e s .  These may be  a s s o c i a t e d  w i t h  t h e  l a t e r  s t a g e s  

o f  t h e  C o a s t a l  i n t r u s i v e s  o r  t h e  T e r t i a r y  Carmacks v o l c a n i c s .  

None o f  t h e s e  d i k e  r o c k s  a r e  p a r t i c u l a r l y  abundant  th rough  t h i s  

a r e a .  

Very l i t t l e  s t r u c t u r e  was observed d u r i n g  t h e  mapping 

progrqn due t o  t h e  l a c k  of  a c t u a l  outcrop.  A few measurements 

o f  j o i n t  p l a n e s  were taken.  These roughly  i n d i c a t e  n o r t h e a s t e r l y  

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

Two o c c u r r e n c e s  of  copper  m i n e r a l i z a t i o n  were d i s -  

covered.  The first is  l o c a t e d  a t  approx imate ly  14+00E; 19+50N, 

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

. . ./17 



s t r i n g e r  t h a t  was a few i n c h e s  i n  u i d t h ,  w i t h i n  t h e  i n t r u s i v e .  

Minor capper  s t a i n i n g  i s  v i s i b l e  i n  t h e  i n t r u s i v e  i n  t h e  

immediate a r e a .  A l a r g e  zone o f  Yukon Group s c h i s t s  and g n e i s s e s ,  

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

mapped a  f e w  f e e t  t o  t h e  n o r t h  and e a s t  of t h e  showing, and it 

a p p e a r s  t h a t  the copper  m i n e r a l i z a t i o n  is caused by t h e  c o n t a c t  

zone e f f e c t .  

The second showing is l o c a t e d  a t  133+00W and 56+005 

and c o n s i s t s  on ly  of a t r a c e  o f  d i s s e m i n a t e d  c h a l c o p y r i t e  i n  a  

b o u l d e r  of medium-grained secondary  g r a n i t i c  i n t r u s i v e .  T h i s  

m i n e r a l i z a t i o n  is q u i t e  p robab ly  d e r i v e d  from t h e  Carrnacks 

Volcan ics  which occur  t o  t h e  sou th .  

The Carmacks Volcanics ,  as mapped on t h e  s o u t h e r n  

boundary of t h e  l i n e g r i d ,  may belong t o  t h e  Mount Nansen Volcan ics  

group. The Carmacks Volcan ics  were i n f e r r e d  based on amygdaloids  

and on uni form composi t ion  where observed s o u t h  of t h e  v a r i o u s  

l i n e s .  F.M. Smith when mapping on t h e  s o u t h - e a s t  s i d e  o f  

Apex Mountain i d e n t i f i e d  t h e  v o l c a n i c s  t o  be Mount Nansen, due  

t o  t h e  v a r i e t y  o r  composi t ion  o f  t h e  f lows.  D e t a i l e d  mapping 

o f  t h e  v o l c a n i c s  was n o t  done t o  t h e  s o u t h  of  t h e  l i n e g r i d  and 

p e r h a p s  o n l y  a lower  v o l c a n i c  f low w i t h  uniform composi t ion  was 

observed.  



TABLE OF FORMATIONS 

C L A I M  GEOLOGY 

CENOZOIC 

T e r t i a r y  

Carmacks Volcanic8  

- B a e s l t ,  a n d e s i t e ,  etc. 

MESOZOIC 

Jurass ic-Upper  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 s  

- I n t r u s i v e  d i k e s .  

- a c i d  d i k e s :  r h y o l i t e  t o  l a t i t e .  

- b a s i c  d i k e s :  d i o r i t e  t o  gabbro. 

- Minor i n t r u s i v e s .  

- rnonzoni t a m  

- q u a r t z  g r a n i t e ,  r h y o l i t e ,  d a o i t e ,  
l a t i t e .  

- porphyry: g r a n i t e ,  r h y o l i t e ,  q u a r t z  
monzonite,  monzonite,  l a t i t e .  

- Hornblende q u a r t z  monzonite. 

PRECAMBRIAN 

Yukon Group 

- Q u a r t z i t e ,  b i o t i t e  g n e i s s ,  s c h i s t ,  etc. 



GEOCHEMICAL SURVEY 

INTRODUCTION 

The s y s t e m a t i c  sampling o f  s o i l s  and t h e  subsequen t  

a n a l y s i s  o f  t h e s e  samples  f o r  t r a c e  amounts o f  copper  and molyb- 

denum h a s  been s u c c e s s f u l l y  used th roughou 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  e e a r c h  f o r  porphyry-type copper-molybdenum 

m i n e r a l i z e t i o n .  T h i s  s u c c e s s  h a s  been extended 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  Cas ino 

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  technique .  

For  t h e  a u c c e s s f u l  a p p l i c a t i o n  of a  s o i l  sampling 

su rvey ,  however, a  c a r e f u J  s t u d y  o f  a l l  f a c t o r s  which might  

a f f e c t  t h e  geochemical  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  geochemical  environment,  must be  under taken.  

T h i s  environment is d e f i n e d  mainly  by t h e  c h a r a c t e r i s t i c s  of 

t h e  so i l .  B a s i c a l l y ,  two d i s t i n c t l y  d i f f e r e n t  envi ronments  

e x i s t  i n  t h e  Dawson Range a r e a ,  which a r e  d e s c r i b e d  below. 

The W s l o p e R  environment e x i s t s  mainly  on s l o p e s  

s t e e p e r  t h a n  So and on t h e  h i l l  and r i d g e  tops .  The s o i l  is 

r e s i d u a l  o r  i t  h a s  been t r a n s p o r t e d  a  s h o r t  d i s t a n c e  down s l o p e ,  

and is composed mainly  o f  weathered bedrock. A t h i n  l a y e r  of 

humus and p a r t i a l l y  decamposed o r g a n i c  m a t e r i a l  may form t h e  

s u r f a c e  hor izon.  Vege ta t ion  may be  comple te ly  l a c k i n g ,  b u t  

g e n e r a l l y  moss, g r a s s  and buckbrush a r e  prominent ,  w i t h  minor 

spruce .  Drainage  i n  t h e s e  a r e a s  is good, due  t o  t h e  s l o p e  and 

t h e  g e n e r a l  p e r m e a b i l i t y  o f  t h e  s o i l s .  
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The nbench14 environment,  by f a r  t h e  most predominant  

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

a r e a s .  Here a t h i c k  humus, a lmos t  muskeg l a y e r ,  h a s  developed 

o v e r  t h e  u n d e r l y i n g  s o i l s .  Dra inage  is poor,  and t h e  ground 

is o f t e n  f r o z e n  q u i t e  c l o s e  t o  s u r f a c e .  V e g e t a t i o n  c o n s i s t s  

o f  t h i c k  moss and g r a s s  wi th  buckbrush and minor sp ruce .  The 

u n d e r l y i n g  s o i l s  c o n s i s t  of  a l t e r n a t i n g  c l a y - r i c h  and sand-r ich  

h o r i z o n s ,  which a re  p a r t l y  c o l l u v i a l  ( t r a n s p o r t e d  by g r a v i t y )  

and p a r t l y  a l l u v i a l  ( t r a n s p o r t e d  by wa te r ) .  

A t h i r d  environment,  l l i n t e r m e d i a t e n ,  d e s c r i b e s  t h e  

t r a n s i t i o n  zone between t h e  two main environments.  T h i s  zone 

may be  a b s e n t ,  b u t  i t  is o f t e n  q u i t e  e x t e n s i v e .  

S o i l  sampl ing c o n d i t i o n s  i n  I1slopew a r e a s  a r e  gener-  

a l l y  v e r y  good, e x c e p t  on v e r y  s t e e p  s l o p e s  where t a l u s  is o f t e n  

abundant .  The "benchb1 environment,  however, p r e s e n t s  samplirkg 

d i f f i c u l t i e s .  The humus l a y e r  i s  o f t e n  v e r y  t h i c k  and hard  t o  

p e n e t r a t e ,  e s p e c i a l l y  i f  it is f r o z e n  a t  depth .  A meaningful  

sample from t h i s  a r e a ,  though,  must b e  comple te ly  humus-free. 

As a r e s u l t ,  d u r i n g  t h e  su rvey ,  s e v e r a l  "No Sample11 s t a t i o n s  

were encountered .  Here, t h e  ground i n  t h e  v i c i n i t y  o f  t h e  

s t a t i o n  is e i t h e r  f r o z e n  o r  swampy, and a humus-free sample 

could  n o t  be  ob ta ined .  

The s o i l  samples  a r e  t a k e n  from what is probab ly  t h e  

upper  s o i l  h o r i z o n ,  o r  t h e  l a y e r  d i r e c t l y  benea th  t h e  s u r f a c e  
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humus-rich "An horizon.  A s  t h e  s o i l s  i n  t h i s  area have been 

transported only  a s h o r t  d i s t a n c e  from the  parent bedrock source,  

t h e  samples c o l l e c t e d  a r e  expected t o  reflect f a i r l y  accurate ly  

metal  abundance8 i n  badrock i n  the  genera l  v i c i n i t y .  



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  

f o u r  samplers .  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-foot i n t e r v a l s .  Sample m a t e r i a l  was 

t aken ,  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  

("Arn h o r i z o n )  u s i n g  a  2M-lb. grubhoe. 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 a f t  paper  sample bag, w h i 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 type ,  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 ,  w i t h  

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 .  

All c r e e k s  encountered  were no ted  and t h e  pH was 

t e s t e d  u s i n g  F i s h e r  S c i e n t i f i c  Company a l k a c i d  t e s t  r ibbon ,  

which r a n g e s  from pH 2 t o  pH 10. I n  a d d i t i o n ,  pH determin-  

a t i o n s  were c a r r i e d  o u t  a t  camp on sample m a t e r i a l  from e v e r y  

second s t a t i o n  on t h e  Base Line ,  L160+OOW ( n o r t h ) ,  L124+00W 

( n o r t h ) ,  L88+OOW ( n o r t h )  and L52+00W ( n o r t h )  and from each 

s t a t i o n  on L116+00W ( s o u t h )  and L156+00W ( s o u t h ) ,  u s i n g  a 

LaHotte-Morgan S o i l  pH T e s t i n g  H i t .  



SAMPLE HANDLING, ASSAYS A N D  TREATMENT OF DATA 

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  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  shipment 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. Air 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  and 

molybdenum. 

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 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 is 
L 

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  16 evapora ted  

t o  d r y n e s s  overn igh 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  i a  run  f o r  copper  and t h e n  molybdenum ( u s i n g  t h e  

Lor ing  method) on a  Techtron AA-5 D i g i t a l  a t o m i c  a b s o r p t i o n  

u n i t .  R e s u l 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  mail .  

C e r t i f i c a t e s  o f  Ana lys 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  i n  t h e  o f f i c e  

of R.E. H i l k e r  L imi ted ,  #0 Northern  M e t a l i c  Bldg., Whi tehorse ,  

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  o f  geochemical  d a t a  is o f t e n  

a i d e d  w i t h  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  bo th  t h e  copper  and molybdenum 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: 
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where: n = t o t a l  number o f  v a l u e s  

{ppm n sum of v a l u e s  
- 
x = a r i t h m e t i c  mean 

tppm2 = sum of s q u a r e s  o f  v a l u e s  

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

These two s t a t i s t i c s  a r e  u s e f u l  i n  t h e  d e f i n i t i o n  

of s t a t i s t i c a l  anomal ies  which may o r  may n o t  be  r e l e v a n t  i n  

t h e  s u r v e y  a r e a .  Experiment 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 lognormal d i s t r i b u t i o n  of v a l u e s ,  a  

v a l u e  g r e a t e r  t h a n  + 1s is s t a t i s t i c a l l y  " p o s s i b l y  anomaloustt  

and a v a l u e  g r e a t e r  t h a n  + 2 s  is s t a t i s t i c a l l y  Nprobably  

anomalousw. 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  su rvey ,  

have been used a8 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  Geochemical Sur- 

vey maps ( s e e  Pocket) .  

The assumed lognormal  d i s t r i b u t i o n  is monomodal. 

Tha t  is, t h e r e  is i d e a l l y  one se t  of v a l u e s ,  and t h e  a r i t h m e t i c  

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

H w e v e r ,  t h e  e f f e c t  o f  t h e  secondary  rock t y p e s  of t h e  Yukon 

Group and Carmacks and Mount Nansen v o l c a n i c s  may have a pro- 

found e f f e c t  on t h e  d i s t r i b u t i o n  of v a l u e s ,  and,  f o r  t h i s  

r eason ,  a h i s togram has been made f o r  t h e  copper  v a l u e s  on t h e  

s o u t h  h a l f  o f  t h e  g r i d ,  where t h e s e  rock t y p e s  occur.  
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TOPOGRAPHY, VEGETATION AND SOILS 

The b a s e l i n e  of t h e  g r i d  roughly  p a r a l l e l s  Apex Creek, 

which f lows  o u t  of  t h e  g r i d  a r e a  t o  t h e  west. South  o f  t h e  base- 

l i n e  i8 a g e n t l e  t o  medium s l o p e  t o  t h e  b a s e  of Apex Mountain, 

T h i s  s l o p e  is c u t  by two s m a l l  c r e e k s  which f low i n t o  Apex Creek. 

The environment h e r e  is l a r g e l y  n s l o p e u  w i t h  t r a n s i t i o n a l  

mediate1I and minor "benchn environment i n  t h e  more g e n t l y  s l o p i n g  

a r e a s .  Eou lde r  t r a i n s  a r e  abundant ,  e s p e c i a l l y  on s t e e p e r  s l o p e s ,  

and o u t c r o p s  occur  on t h e  few r i d g e  t o p s  d i v i d i n g  t h e  c r e e k  

v a l l e y s .  Drainage  i s  good on s t e e p  s l o p e s ,  b u t  a s  t h e  s l o p e  de- 

c r e a s e s ,  bo th  s u r f a c e  and groundwater  f low a r e  impeded by t h i c k  

moss and g r a s s  and n e a r  s u r f a c e  c l a y - r i c h  s o i l  ho r i zons .  The 

v e g e t a t i o n  h e r e  is e n t i r e l y  low-growing w i t h  v e r y  few trees, 

minor clumps of buckbrush and g e n e r a l l y  t h i c k - g r w i n g  moss and 

g r a s s .  The s o i l s  a r e  more o r  less r e s i d u a l ,  w i t h  dominant c o l l u -  

v i a l  ( t r a n s p o r t e d  by g r a v i t y )  c h a r a c t e r i s t i c s  on t h e  lower s l o p e s .  

Although t h e  a r e a  h a s  n o t  been g l a c i a t e d ,  it h a s  been sugges ted  

t h a t  t h e  abundant  c l a y  and sand-clay l a y e r s  may have been de- 

p o s i t e d  by a sha l low g l a c i a l  s e a .  These sed iment s  may a l s o  have 

been t r a n s p o r t e d  by downslope s u r f a c e  run-off and by s o l i f l u c t f o n .  

The s o i l  pH h a s  been t e s t e d  a l o n g  a few of t h e  g r i d  l i n e s  and 

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

f a l l i n g  between 5.0 and 6.0. T h i s  is normal f o r  s o i l s  d e r i v e d  

from a g r a n i t i c  source .  T y p i c a l  s o i l  p r o f i l e s  are d e s c r i b e d  

wnder 'Test P i t s w .  . . . /26 



North o f  t h e  b a s e l i n e  is a  s l o p e  which rises g e n t l y  

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

g e n t l y  away from r i d g e  t o  t h e  n o r t h  t o  a  second l a r g e r  c r e e k  

which p a r a l l e l s  Apex Creek  and forms t h e  n o r t h e r n  l i m i t  of t h e  

g r i d .  With t h e  e x c e p t i o n  o f  a narrow band a l o n g  t h e  r i d g e  t o p ,  

most of t h e  a r e a  o f  t h e  n o r t h  h a l f  o f  t h e  g r i d  i s  i n  a nbenchH 

environment.  Drainage  is poor,  w i t h  highly s a t u r a t e d  surface 

s o i l s ,  Vege ta t ion  c o n s i s t s  of  t h i c k  g r a s s  and moss, f a i r l y  abun- 

d a n t  buckbrush and minor spruce .  P o o r l y  developed f r o s t  b o i l s  

a r e  s c a t t e r e d  throughout .  The r i d g e  t o p  and s t e e p  upper  s l o p e s  

a r e  marked by v e r y  l i t t l e  v e g e t a t i o n ,  abundant  ou tc rop ,  well- 

washed a l m o s t  t r u l y  r e s i d u a l  s o i l s  and l a r g e  b o u l d e r  t r a i n  a r e a s .  



TEST PITS 

A t o t a l  o f  f o u r  geochemical  t e s t  p i t s  were dug and 

sampled w i t h i n  t h e  g r i d  a r e a .  Two o f  t h e s e  a r e  l o c a t e d  i n  a r e a s  

o f  backgrownd v a l u e s  and two a r e  l o c a t e d  o v e r  zones  of  anomalous 

molybdenum va lues .  A l l  t e s t  p i t  samples  were ana lyzed  f o r  copper  

and molybdenum, and t h e  s o i l  pH was determined on t h e  sample 

m a t e r i a l .  

T e s t  P i t  #1 (see Ske tch  #2) l o c a t e d  on t h e  b a s e l i n e  

a t  llO+lOW, is  i n  a n  a r e a  o f  n s l o p e H  environment. The p i t  was 

dug t o  a t o t a l  d e p t h  of t h r e e  feet ,  where abundant  groundwater  

and f r o z e n  ground were encountered .  The s o i l s  h e r e  a r e  q u i t e  

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

l a y e r s  of c l a y ,  sand and g r a v e l  i n  rough ly  e q u a l  p o r t i o n s .  

The s o i l  c o l o r  is c o n s i s t e n t l y  a y e l l o w i s h  brown. The s o i l  pH 

shows l i t t l e  v a r i a t i o n  from v e r y  s l i g h t l y  a c i d i c  (pH n 5.5). 

The p i t  was sampled on o n l y  one face .  The copper  

v a l u e s  show l i t t l e  c o r r e l a t i o n  w i t h  d e p t h ,  s o i l  c o l o r  o r  s o i l  

composit ion.  The h i g h e s t  v a l u e  o c c u r s  i n  t h e  humus-rich " A v  

hor izon ,  where e r r o n e o u s  v a l u e s  a r e  t o  be  expected .  Another 

h i g h e r  v a l u e  o c c u r s  a t  a d e p t h  of 29 i n c h e s ,  and might  p o s s i b l y  

be  c o r r e l a t e d  w i t h  a s l i g h t l y  lower  pH, a l t h o u g h  t h e  v a r i a t i o n  

i n  pH h e r e  i s  a l m o s t  n e g l i g i b l e .  No molybdenum was d e t e c t e d  i n  

any o f  t h e  samples  i n  t h i s  p i t .  

T e s t  P i t  #2 (see Ske tch  #3) a t  81+50W; 4+00N, i a  

l o c a t e d  I n  a t y p i c a l  wbenchm environment. The p i t  was dug t o  
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a  d e p t h  of' 28 i n c h e s  where s o l i d l y  f r o z e n  s o i l  was encountered ,  

The s o i l s  h e r e  v a r y  from t h o s e  i n  t h e  ws lope t t  envi ronment  i n  t h a t  

c l a y - r i c h  h o r i z o n s  a r e  more abundant ,  w h i l e  sand is e minor s o i l  

c o n s t i t u e n t ,  and t h e  s o i l  c o l o r  is more t y p i c a l l y  a grey-brown. 

The " A w  h o r i z o n  is  a l m o s t  t o t a l l y  composed of humic m a t e r i a l .  

The s o i l  pH @ g a i n  shows l i t t l e  v a r i a t i o n ,  a l t h o u g h  a  more b a s i c  

* A w  h o r i z o n  is no ted  and a  s l i g h t  d e c r e a s e  of pH w i t h  d e p t h  i e  

e v i d e n t  i n  one o f  t h e  p i t  c o r n e r s  sampled. 

The p i t  was sampled i n  two c o r n e r s .  The copper  v a l u e e  

a r e  a g a i n  r e l a t i v e l y  low, w i t h  no  s t r o n g  c o r r e l a t i o n  w i t h  any 

of t h e  v a r i a b l e s  measured o r  From one c o r n e r  of t h e  p i t  t o  t h e  

o t h e r .  A p o s s i b l e  zone of o x i d a t i o n ,  i n d i c a t e d  by a r e d d i s h - r u s t  

hue,  d o e s  n o t  a p p e a r  t o  have any effect  on t h e  copper  va luee .  A 

lower  pH (5.4) a t  t h e  bottom o f  one c o r n e r  may a g a i n  be r e s p o n s i b l e  

f o r  a s l i g h t  i n c r e a s e  i n  copper  ppm. There  waa no  molybdenum de- 

t e c t e d  i n  t h e  s o i l .  

T e s t  P i t  #3 (see S k e t c h e s  #4 and # 5 )  is l o c a t e d  within 

t h e  *BW zone anomaly a t  56+00W; 57+50N. T h i s  p i t  waa dug t o  a 

d e p t h  of 30 i n c h e s  i n  a n  w i n t e r m e d i a t e r n  envi ronment  on t h e  e a s t  

s i d e  of t h e  anomaly. The anomaly c o n s i s t s  of h i g h  molybdenum 

v a l u e s  w i t h  o n l y  a  few modera te ly  h i g h  s u p p o r t i n g  copper  va lues .  

The s o i l s  h e r e  a r e  q u i t e  v a r i a b l e ,  w i t h  a l t e r n a t i n g  c l a y - r i c h ,  

sand-r ich  and g r a v e l - r i c h  hor izons .  A b l a c k ,  p o s s i b l y  manganese 

o x i d e  s t a i n  is e v i d e n t  i n  t h e  t o p  1 0  t o  1 4  i n c h e s  o f  t h e  p r o f i l e .  

Below t h i s ,  t h e  s o i l s  a r e  most t y p i c a l  of t h o s e  i n  T e s t  P i t  #lo 
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A l l  of t h e  s o i l s  a r e  q u i t e  h i g h l y  s a t u r a t e d .  The s o i l  pH shows 

l i t t l e  v a r i a t i o n ,  w i t h  t h e  e x c e p t i o n  o f  t h e  " A N  h o r i z o n ,  and is 

t y p i c a l l y  s l i g h t l y  a c i d i c .  

The p i t  was sampled on t h r e e  f a c e s ,  and t h e  t h r e e  re- 

s u l t i n g  p r o f i l e s  show good c o r r e l a t i o n  o f  copper  and molybdenum 

va lues .  Highly anomalous molybdenum ( 1 5  ppm. and g r e a t e r )  and 

modere te ly  anomalous copper  (50 ppm. and g r e a t e r )  v a l u e s  c o r r e s -  

pond w i t h  t h e  upper  s o i l  h o r i z o n s  -- bo th  t h e  humus-rich t t A w  

h o r i z o n  and t h e  u n d e r l y i n g  b lack-s t a ined  r e s i d u a l  s o i l s .  Below 

t h i s ,  copper  d r o p s  t o  background l e v e l s  and molybdenum d e c r e a s e 8  

t o  z e r o  o r  n e a r  z e r o  va lues .  I t  would a p p e a r  t h a t  t h e  anomalous 

copper  and molybdenum i o n s  have been d e r i v e d  from a n  ups lope  

s o u r c e  and t r a n s p o r t e d  by chemical  and/or  mechanica l  means. The 

p r o b a b l e  manganese o x i d e  s t a i n  p o s s i b l y  i n d i c a t e s  o x i d i z a t i o n  

of  downward p e r c o l a t i n g  n e a r - s u r f a c e  groundwater ,  w h i l e  t h e  l o c a l  

environment i t s e l f ,  t h e  b a s e  of a  medium s l o p e ,  and t h e  e r r a t i c  

n a t u r e  of  t h e  composi t ion  of  t h e  p r o f i l e ,  s u g g e s t  a  c e r t a i n  amount 

of  downslope s o i l  movement. The low v a l u e s  a t  d e p t h  i n d i c e t e  

t h a t  t h e  s o u r c e  is probab ly  n o t  d i r e c t l y  benea th  t h e  test  p i t  

l o c a t i o n .  

T e s t  P i t  #4 (see Ske tch  #6) l o c a t e d  a  s h o r t  d i s t a n c e  

e a s t  o f  t h e  " A "  zone anomaly a t  124+00W; 55+00N, d o e s  n o t  show 

a  good p r o f i l e  due t o  abundant  l a r g e  b o u l d e r s  and v e r y  s h a l l o w  

f r o z e n  s o i l .  The environment h e r e  is n i n t e r m e d i a t e t t  w i t h  a 

s a t u r a t e d  g rey i sh -b lack  c l a y  h o r i z o n  o c c u r r i n g  d i r e c t l y  b e l m  
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t h e  " A n  sa i l  hor izon.  Sand and g r a v e l  become more abundant  w i t h  

depth .  The b l a c k  s t a i n  prominent  i n  T e s t  P i t  #3 is n u t  e v i d e n t  

here .  S o i l  pH is a g a i n  s l i g h t l y  a c i d i c  w i t h  no s t r o n g  c o r r e l a t i o n  

w i t h  o t h e r  v a r i a b l e s .  

Both copper  and molybdenum v a l u e s  a r e  o n l y  modera te ly  

anomalous i n  some o f  t h e  m a r - s u r f a c e  hor izons .  A rough c o r r e l a -  

t i o n  is e v i d e n t  between t h e s e  two, b u t  it is n o t  r e a d i l y  ex tended  

t o  t h e  o t h e r  v a r i a b l e s  e x c e p t  p o s s i b l y  dep th ,  Anomalous v a l u e s  

on ly  I n  s u r f a c e  o r  nea r - su r face  h o r i z o n s  a g a i n  s u g g e s t  a n  up- 

s l o p e  s o u r c e  of  copper  end molybdenum i o n s ,  w i t h  t r a n s p o r t  by 

chemical  o r  mechanica l  means, o r  both. 



SKETCH c 2 

Sample 
Nu rn ber 

A- l 

A-2 

A -3 

Color Sample 
Depth 
(inches) 

bl. 

br y. 

bey. 

T X T  PIT - - -  

location - Base line ; 110+10W 

Veqetation 

LEGEND 

Soil Composit~on 

grass - - clay 
L buckbrush :.:I. sand 

\ 
a swamp 00 gravel 

humus 

br. brown 
bl. black 
y. yellow 

R.G. HILKER LTD. PHELPS DODGE CORF! OF CAN., LTD. 
CONSULTING GEOLOGIST MONTANA OPTION - APEX CLAIMS 
WHITEHORSE, Y T  TEST P I T  +# l 
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DATE: SEPT 1 /70 SCALE: AS SHOWN 



Sample 
Number 

Color 

gr. 

gr. br. 

gr. 

br. 

br y.r. 

gr br. 

gr. br. 

Sample 
Depth 
(inches) - - 

SKETCH a 3  
location - 81+50W; 4+00N 

Cu p.p.m. 

frozen ground 

LEG END 

$01 I Compos~t~on - -- 
= clay br. brown 

sand bl  black 

rush 00 gravel gr gray 
m humus r red 

y. yellow 

RG. HILKER LTD. 

CONSULTl NG GEOLOGIST 
WHITEHORSE, Y T  TEST PIT # 2 
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INTERPRETATION 

Both t h e  copper  and molybdenum v a l u e s  o v e r  t h e  e n t i r e  

g r i d  a r e a  r e p r e s e n t  r e l a t i v e l y  low background. The s t a t i s t i c s  

have been computed a s  fo l lows :  

where n = 5,474 

I t  should  b e  no ted  t h a t  s i n c e  t h e s e  v e l u e s  have been 

c a l c u l a t e d  u s i n g  a hand c a l c u l a t o r ,  w i t h  a l a r g e  number of 

v a l u e s ,  minor e r r o r s  a r e  i n e v i t a b l e .  However, t h e s e  e r r o r s  

would n o t  b e  expec ted  t o  i n f l u e n c e  t h e  f i n a l  r e s u l t s  by more 

t h a n  a f r a c t i o n  o f  one p.p.m. 

The a r i t h m e t i c  mean f o r  b o t h  copper  and molybdenum 

a r e  t y p i c a l  background v a l u e s ,  w h i l e  bo th  s t a n d a r d  d e v i a t i o n 8  

a r e  low and i n d i c a t e  a r e l a t i v e l y  s m a l l  v a r i a n c e  Prom t h e  mean. 

The l o w e s t  statistics l l y  " p o s s i b l y  anomalousN v a l u e ,  o r  z + l e ,  

i s  29 p.p.m. f o r  copper  and 2 p.p.m. f o r  molybdenum, and t h e  

l o w e s t  s t a t i s t i c a l l y  "probably  anomalousn v a l u e ,  o r  ;+2s, is  

39 p.p.m. f o r  copper  and 4 p,p.m. f o r  molybdenum. I n  contour-  

i n g  t h e  geochemical  map, t h e s e  v a l u e s  have been used o n l y  a s  a 

gu ide ,  a s  t h e y  a r e  below t r u l y  w p o s s i b l y  anomalousn and 

"probably  anomalousw v a l u e s  f o r  s u r v e y s  i n  t h e  Dawson Range 

a r e a .  For  copper ,  c o n t o u r  v a l u e s  o f  40, 60 and 100 p.p.m. have  

been used,  and f o r  molybdenum, c o n t o u r  v a l u e s  o f  3, 7 and 1 2  

p.p,m. were used. . I 32  



As t h e r e  i s  l i t t l e  ove r l ap  o f  anmwl ies ,  b o t h  copper and molyb- 

denum have been contoured on t h e  same map (see Pocket), 

I n  o rde r  t o  d iscover  more about t h e  behav io r  of t h e  

copper values, a h is togram has been compiled f rom a l l  copper 

va lues  (n 3232) i n  t h e  south g r id .  The c l a s s  i h t e r v a l  i s  5 

p.p.m. copper and t h e  range i s  f rom 0 p.p.m. copper t o  50 p.p.m. 

copper, w i t h  one e x t r a  i n t e r v a l  t o  accommodate a l l  va lues  g r e a t e r  

than  50 p.p.m. copper. 

The h is togram shows a rough lognormal  d i s t r i b u t i o n ,  

b u t  i t  i s  quadramodal, i g n o r i n g  anomalous va lues  g r e a t e r  than  50 

p.p.m. copper. The f o u r  modal va lues a r e  approx imate ly  13 p.p.m, 

copper, 20 p.p.m. copper, 30 p.p.m. copper and 40 p.p.m. copper, 

i n  o rde r  of decreas ing s ize.  A l l  four  of these modes a r e  i n  t h e  

background range o f  copper values. A comparison o f  these va lues  

w i t h  geology and topography does n o t  r e v e a l  s i g n i f i c a n t  co r re la -  

t i ons .  However, t h e  modal va lues of  13, 20 and 30 p o s s i b l y  

represen t  a background over  v a r i o u s  phases o f  t h e  i n t r u s i v e ,  

w i t h  13 p.p.m. copper rep resen t i ng  t h e  main body of hornblende 

qua r t z  monzonite. The mode of 40 p.p.m. copper may represen t  

e f f e c t s  f rom t h e  Mount Nansen Volcanics. Many o t h e r  s o i l ,  vege- 

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

of t h e  copper values, b u t  these a r e  much t o o  numerous and complex 

t o  be i n v e s t i g a t e d  a t  t h i s  time. 

The molybdenum va lues do n o t  show t h e  same type  o f  d l s -  

t r i b u t i o n ,  and any va lues  g r e a t e r  than  0 should  be considered 

as  rep resen t i ng  e i t h e r  s i g n i f i c a n t  o r  non -s ign i y i can t  anomalies. 

. . /33 



Three geochemical  anomal ies  o c c u r r i n g  w i t h i n  t h e  g r i d  

d e s e r v e  mention here .  These have been l a b e l l e d  Zones " A m ,  

and "Cn, and a r e  c e n t r e d  a t  approx imate ly  L128+0OW; 55+00N, 

L60+00W; 57+00M and L76+00W; 75+00S r e s p e c t i v e l y .  

Zones " A n  and @Eln a r e  q u i t e  s i m i l a r ,  c o n s i s t i n g  o f  

anomalously h i g h  molybdenum v a l u e s  w i t h  o n l y  a  few modera te ly  

h igh  s u p p o r t i n g  copper  va lues .  Both anomal ies  o c c u r  a l o n g  t h e  

n o r t h  r i d g e  and bo th  a r e  a s s o c i a t e d  w i t h  minor, f ine -g ra ined  

i n t r u s i v e s  w i t h i n  t h e  main g r a n i t i c  body. Although t h e  molyb- 

denum v a l u e s  a r e  q u i t e  anomalous, n e i t h e r  zone i s  very  e x t e n s i v e  

and,  a s  i n d i c a t e d  by t h e  tes t  p i t  s t u d y ,  secondary  d i s p e r s i o n  h a s  

p robab ly  e n l a r g e d  them i n  a downslope d i r e c t i o n .  However, t h e  

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

r i d g e  t o p  may s u p p r e s s  t h e  m o b i l i t y  of m e t a l l i c  i o n s  Prom any 

s o u r c e  o t h e r  t h a n  d i r e c t l y  on t h e  r i d g e  t o p  and t h e  upper  s lopee .  

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

p r e d i c t .  Rocks exposed i n  bo th  a r e a s  show no  ev idence  of 

m i n e r a l i z a t i o n .  Minor molybdenum and copper  may be f i n e l y  d i s -  

seminated  w i t h i n  t h e  minor i n t r u s i v e  i n  c o n t a c t  a r e a s ,  o r  q u a r t z  

s t r i n g e r s  may c a r r y  molybdenum and t r a c e s  of copper.  Both Zonea 

and "Eln, however, a p p e a r  t o  be  t h e  r e s u l t  o f  minor minera l -  

i z a t i o n  e f f e c t s  and n o t  o f  any g r e a t  s i g n i f i c a n c e  i n  t h e  p r e s e n t  

survey.  

f a n e  @Cn c o n s i s t s  of a  group o f  copper  anomal ies  w i t h  

minor a s s o c i a t e d  molybdenum. They have  been grouped t o g e t h e r  

a s  it is  f e l t  t h a t  t h e y  a r e  v e r y  s i m i l a r  i n  n a t u r e .  The copper  . . ,134 



v a l u e s  a r e  g e n e r a l l y  h i g h l y  anomalous when compared w i t h  o t h e r  

v a l u e s  over  t h e  g r i d  a r e a .  These range  from under  100 p.p.m. t o  

o v e r  200 p.p.m. copper.  A l l  anomal ies  a r e  a s s o c i a t e d  t o  a 

g r e a t e r  o r  lesser e x t e n t  w i t h  i n c l u s i o n s  of v o l c a n i c s ,  p robab ly  

o f  t h e  Mount Nansen Group, w i t h i n  t h e  main i n t r u s i v e .  This is 

suppor ted  by t h e  magnetometer s u r v e y  i n t e r p r e t a t i o n .  Moat 

anomal ies  a p p e a r  t o  be  d e r i v e d  from a s m a l l  s o u r c e  w i t h  expan- 

s i o n  of anomal ies  downslope and a l o n g  c r e e k  v a l l e y s  by secondary  

d i s p e r s i o n .  The copper  i o n  s o u r c e  is probab ly  t h e  copper- 

normal Mount Nansen v o l c a n i c s .  Again t h e  i n t e n s i t y  o f  minera l -  

i z a t i o n  is ttut expec ted  t o  be  s i g n i f i c a n t  due t o  bo th  t h e  re- 

l a t i v e l y  low magnitude o f  anomal ies  f o r  t h e  Dawson Range a r e a  and 

t h e i r  l i m i t e d  s i z e ,  

No s u b s t a n t i a l  geochemical  anomal ies  a r e  e v i d e n t  i n  

t h e  v i c i n i t y  of e i t h e r  of t h e  two s u r f a c e  copper  showings. 
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INTRODUCTION 

On June 1, 1970, the Apex claim group, consis t ing of 128 claims, 

located i n  t6e Hayes Creek Area, Whitehorse Mining Division, Yukon Terri-  .!,' 

tory,  was optioned'by Montana Mines Limited t o  Phelps Dodge Corporation 

of Canada, Limited. An addi t ional  40 claims were staked i n  mid-June and 

added t o  the group, so  t h a t  the present holdings contain 168 claims. 

Shortly thereaf ter ,  picket  l i ne s  were cu t  and chained over the 

grea te r  pa r t  of the property a t  400 foo t  in te rva l s .  The north-south pick- 

e t  l i n e s  were controlled by an east-west Base Line and f i v e  east-west Tie 

Lines. The network of Base Line, Tie Lines and picket l i ne s  were then 

used f o r  mapping control  f o r  a geological  survey, a geochemical survey and 

a ground magnetometer survey, the l a t t e r  work being the subject  of t h i s  

report .  

PROPERTY LOCATION: . . 

8 

The Apex cla i .  group is roughly centeredabout Lati tude 62'30gN, 

Longitude 138'00'~. The grea te r  pa r t  of the property l i e s  within maps 

N.T.S. 115 J/8  and 115 J /9  but smaller portions a r e  a l s o  found i n  N.T.S. 

115 115 and 115 1/12. The south boundary of the claim group l i e s  about 

112 mile north of the  peak of Apex Mountain, the highest  peak i n  the Daw- 

son Range. I n  a general  way, the Base Line follows the val ley of Apex 

Creek. , e . . 
( 0  I 

The property is most ea s i l y  reached by hel icopter  from the Minto 

a i r s t r i p  on the Mayo highway, which l i e s  about 40 miles t o  the e a s t  of 



the centre  of the  property. 

The property cons i s t s  of the  following claime: Pat  1-24, Kook 
0 

101-172 and Apex 1-72, o r  168 claims i n  a l l .  

PREVIOUS WORK 

I n  view of the r e l a t i v e  i nacces s ib i l i t y  very l i t t l e  work had 

been done i n  the a rea  p r io r  t o  the  present programme. According t o  

Bostock (1944), placer gold was discovered i n  Klines Gulch on Hayes Creek, 

about 9 miles north of the  property i n  1898. This led t o  the fur ther  

exploration of Hayes Creek upstream t o  Apex Creek, but apparently no fur-  

ther.  A l l  of t h i s  work was directed toward locating placer gold deposits ,  

and consequently the surrounding country was not examined i n  de t a i l .  

H. S. Bostock mapped the Carniacks D i s t r i c t  immediately t o  the 

e a s t  f o r  the G.S.C. i n  1932, 1933,and 1934. H i s  r epor t ,  G.S.C. Memoir 

189, published i n  1938 with Map 340A, draws a t t en t ion  t o  the 
0 

of mineral occurrences due t o  contact  metamorphism i n  the Apex Nountain 

area ,  where the older  Yukon group s c h i s t s  and gneisses,  and the Mount 

Nansen volcanics were intruded by l a t e r  g r a n i t i c  rocks. 

Bogtock returned t o  the a rea  i n  1941 and explored the Selwyn 

River Area (G.S.C-. Preliminary Map 44-34), which contains the present Apex 

claim group. Bostock's geological  map, though generalized, appears t o  por- 

t ray the geology a s  p r e sen t ly  known, qui te  accurately. 

I n  1964 Canadian Aero Service Limited flew an aeromagnetic sur- 

vey f o r  , the G.S.Co which covered t h a t  portion of the property e a s t  of 



- 3 -  

Longitude 138'00'W. The aeramagnetic da ta  a r e  shown on maps 3297G - 
Prospector Mountain and 3298G - Mount P i t t .  Then in.1967, Aero Photo 

Inc. were awarded the contract  f o r  an aeromagnetic survey to  the west of . 
,,A, 

longitude 138°00'W. The da ta  covering the major portion of the Apex cla im'  

group a r e  shown on G.S.C. aeromagnetic maps 4331G - Apex Mountain and 

43326 - Selwyn River. 

The present work i n  the area  was sparked by the repor t  i n  1969 

of in te res t ing  r e s u l t s  being obtained by Casino S i lver  Mines Ltd. a t  

Casino Creek, about 30 miles t o  the northwest of the Apex claim group. 

Casino have indicated t ha t  they have found a large tonnage, low grade, 

copper, s i l v e r ,  molybdenum deposit  i n  the  g r a n i t i c  rocks of the area.  

I .  

GEOLOGY 

. s 

The geology of the a rea  a s  mapped by Bostock suggests t h a t  the  

Apex claim group is  underlain by g r a n i t i c  rocks of Mesozoic age. The 

o ldes t  r ~ c k s  i n  the area  belong t o  the Yukon group which cons i s t  of 

s ch i s t s  and gneisses. These a r e  found along the eas te rn  boundary of the 

claim group. The Yukon group were over la in  by the Mount Nansen volcanic8 

which were l a t e r  infolded i n  pa r t  with the Yukon group. Bostock shows 

the Mount Nangen group a s  forming the cap rock f o r  Apex Mountain and sug- 

ges t s  t ha t  the res is tance t o  erosion exhibited by the volcanics has re- 

sul ted i n  the higher peaks of the Dawson Range. The Mount Nansen volcan- 

i c s  a r e  found along the southern border of the claim group. 

Both the Yukon group and the Mount Nansen group were intruded 

by the Mesozoic granit ic-type rocks which under l ie  most of the property. 



I n  h i s  repor t  on the Carmacks D i s t r i c t ,  Bostock suggests t h a t  the  int ru-  

s i ve  contacts between the Mesozoic gran i tes  and the pre-existing Yukon 

- group and Mount Nansen group could be of economic i n t e r e s t  on the bas i s  . 
I.'' 9 

of possible contact  metamorphic deposits. 

Overlying a l l  of the preceeding rock types a r e  the Cannacks vol- 

c a n i c ~  which a r e  somewhat s imi la r  i n  composition t o  the volcanics of the 

Mount Nansen group, but much fresher .  Bostock does not show any of the 

Carmacks volcanics on the property, but  does show them overlying the Mount 

Nansen group t o  the south of Apex Mountain, and overlying the Mesozoic 

gran i tes  t o  the south and'west of the Selwyn River, a sho r t  distance west 

of the property. 

From the aeromagnetic da ta  i t  is obvious t ha t  the Mount Nansen 

volcanics a r e  qu i t e  magnetic and produce a prominent magnetic anomaly. 

The Carmacks volcanics on the other hand do not appear t o  produce a de- 

f i n i t i v e  magnetic pat tern .  However t h i s  could be due t o  the thickness of 
I 

the flows, assuming t h a t  the Mount Nansen group have a large v e r t i c a l ' d i -  

, mension as  contrasted t o  a t h in  f la t - ly ing capping exhibited by the Car- 

macks flows. 

The .grani t ic  in t rusive8 a r e  only s l i g h t l y  magnetic, but  they do 

show some magnetic r e l i e f .  On the other hand the Yukon group a r e  char- 

acter ized by a magnetic low. Thus the major rock types i n  the area  appear 

t o  have character is  t i c  magnetic j s ignatures ,  and f o r  t h i s  reason a ground 

magnetometer survey was proposed. 



SURVEY PROCEDURE 

An east-west Base Line was cut and chained f r a a  2UtOOE t o  

160+00W, a distance of 3.4 miles. North-south picket  l i ne s  were turned 

off the Base Line a t  400 foo t  i n t e rva l s  and cu t  and chained t o  the pro- 

perty boundaries. Sta t ion pickets were established a t  100 foo t  i n t e rva l s  

along each picket l i n e  f o r  survey control .  East-west.Tie Lines were then 

cu t  and chained a t  appropriate distances i n  order t o  determine the degree 

of wandering of the picket  l i ne s  and thus provide mapping control .  
I 

I n  a l l  a t o t a l  of 109.4 miles of picket  l i ne ,  and 9.6 miles of 

Base Line and Tie Lines were l a i d  out i n  preparation f o r  the survey. 

A Base Control Sta t ion was established a t  the base camp which 

was iocated near Apex Creek, i n  the v i c i n i t y  of 78+00W, 1+00S. The Base 

Control S ta t ion  was assigned an a rb i t r a ry  value of 2000 gamma, with a l l  

values obtained during the survey being referred e i t h e r  d i r ec t l y  o r  in- 

d i rec t lyo to  the Base Control Station.  

A t  the beginning of each day the f i e l d  survey magnetometer was 

read a t  the Base Control S ta t ion  t o  determine the Base S ta t ion  Constant 

f o r  the day. The f i e l d  survey magnetmeter was then taken out on tra-  . 
verse,  and a diurnal  monitoring magnetometer was set up a t  the Base Con- 

t r o l  Station.  The diurnal  monitor was read a t  f i v e  minute i n t e rva l s  

throughout the day while the f i e l d  survey magnetometer was on traverse.  

I n  t h i s  manner an accurate recdrd of the d iurna l  var ia t ion  +for  the survey 

period was obtained. I 



I 

As a f i n a l  check a t  the m d  of the day, the f i e l d  suntey in s  tru- 

ment re-occupied the Base Control Stat ion t o  determine the instrumental 

d r i f t ,  i f  any: I n  a l l  cases i t  was found tha t  the instrumental d r i f t  was 
r r 

l e s s  than the instrument reading e r ror ,  so  t h a t  i t  may be assumed tha t  

the accuracy of the survey is comparable t o  the readabi l i ty  of the f i e l d  

instrument . . . 

Readings were taken by the f i e l d  survey instrument a t  i n t e rva l s  

of 100 f e e t  on a l l  of the picket l ines ,  but  no readings were taken on the 

Base Line and the Tie Lines a t  points other  than t h e i r  in te rsec t ions  with 

the picket l i ne s ,  

I n  a l l ,  a t o t a l  of 

of picket l i n e ,  exclusive of 

checks were a l so  made during 

cluded i n  the t o t a l .  

5,867 readings were obtained on 109.4 miles 

Base Control Stat ion t ie-ins,  Other f i e l d  

1uncheon.breaks and these a l so  a r e  not in- 

#The data  were calculated i n  the f i e l d  by applying the Base .. 

Stat ion Correction and the d iurna l  var ia t ion,  The map was draf ted i n  

M r .  Hilker's o f f i ce  i n  Whitehorse, Yukon Terr i tory and sen t  t o  the Toronto, 

Ontario of f ice  of Phelps Dodge Corporation'of Canada, Limited f o r  check- 

ing,  contouring and interpreta t ion.  

The resul t ing data a r e  presented on.two 

2, divided by the Base Line, a t  a sca l e  of 1 inch 
.II 1 
' 1 

panying t h i s  report ,  

maps, Sheet 1 and Sheet 

equals 400 f e e t ,  accom- 



The f i e l d  survey instrument used was a Scintrex Model MF-2 vcr- 

t i c a l  f i e l d  $luxgate magnetometer, S e r i a l  Number 003132. This is a second?' 

generation t ransis tor ized,  integrated c i r c u i t  instrument which r e t a in s  

the s e n s i t i v i t y  of the 

b i l i t y  . A copy of the 

A of t h i s  report .  

older MF-1 un i t s ,  but  has g rea te r  temperature sta-  

manufacturer's spec i f ica t ion  sheet  forms Appendix . 

For the f i e l d  survey, the MF-2 magnetometer was s e t  to read 3000 

gamma f u l l  sca le ,  o r  50 gamma per s ca l e  divis ion.  Normal f i e l d  prac t ice  

is t o  read t o  112 of a s ca l e  divis ion,  giving r i s e  t o  a readabi l i ty  of 25 

gamma. This precision was maintained throughout the survey. 

The Base Control S ta t ion  instrument or diurnal  monitor, was the 

older and la rger  Sharpe Model MF-1 v e r t i c a l  f i e l d  f l w g a t e  magnetometer, 

S e r i a l  Number 749. This instrument is s imi la r  i n  many respects  t o  the 

PLF-2 and was i ts predecessor. Copies of the manufacturer's spec i f ica t ion  

sheets  form Appendix B of t h i s  report .  

The d iurna l  monitor was s e t  t o  read 1000 gamma f u l l  s ca l e  or 20 

gamma per s ca l e  division.  By reading t o  112 sca l e  divis ion,  a precis ion . 
of 10 gamma was obtained. 

A time p lo t  of the d iurna l  var ia t ion  was prepared, thus enabling 

the d iurna l  var ia t ion  t o  be determined f o r  each reading obtained by the 

f i e l d  instrument. 



PERSONNEL 

The f i e l d  work was conducted by M r .  B. S l a t e r ,  during the period 

July  20 t o  Adgust 9, 1970, inclusive,  under the supervision of Mr. R. G. 

Hilker,  Consulting Geologist and Professional Engineer, Whitehorse, Yukon 

Terr i tory.  M r .  Hilker a l so  supervised the da ta  calculations and mapping. 

Data contouring, a t  100 gamma in te rva l s  was done by ME. R. W. Woolham, 

P. Eng. and M r .  J. H. Ra tc l i f fe ,  P. Eng. of Phelps Dodge Corporation of 

Canada, Limited. The in te rpre ta t ion  repor t  was wr i t t en  by M r .  Ra tc l i f fe .  

These l a t t e r  phases were done i n  Toronto between September 16, and O c t -  

ober 7,  1970. 

INTERPRETATION 

I n  general  the  magnetic da ta  are remarkably uniform, as one 
. # 

would expect over a g r a n i t i c  batholi th.  The g rea t  majority of the val- 

ues l i e  between 1900 gamma and 2400 gamma, but one value a s  low a s  530 

gamma and one value a s  high a s  3475 gamma were recorded. 

It is in te res t ing  t o  note, but not pa r t i cu l a r ly  surpr is ing,  

t ha t  i f  the ground magnetic values could be integrated over broad limits, 

the p ic ture  would be very s imilar  t o  t h a t  obtained by the airborne mag- 

ne t i c  survey. I n  t h i s  regard there  is  a generally high area  i n  the west- 

ern  pa r t  of the gr id ,  north of the Base Line; the eastern sec t ion  is gen- 

e ra l l y  low; sharp, strong anomalies a r e  found i n  the extreme south; and 

two higher areas separated by a '  low a r e  found i n  the south cen t r a l  sector.  

J 

Within the broad, f l a t  magnetic area, trends a r e  samewhat com- 

plex. Overall,  northeasterly trends appear to  be but  a 
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north-south imprint appears t o  have been euperimposed. In  sane cases the 

I 
t rends appear t o  flow around the margins of e l l i p t i c a l  features  wi thin  the 

overa l l  ground mass, A l l  of these fea tures  a r e  typ ica l  of the magnetic . 
!!'1 

pat te rn  derived from a r e l a t i ve ly  hmogeneous g r a n i t i c  mass. There is 

very l i t t l e  evidence of d i f f e r en t i a t i on  within  the in t rus ive ,  although 

I the content of magnetic minerals does vary. 

The ea s t e rn ' s i de  of the mapped area  is magnetically lower than 

normal, indicat ing a magnetite deficiency. It has been pointed out  t h a t  

the aeromagnetic low along the e a s t  s i de  of the property coincided with 

the locat ion of the Yukon group s c h i s t s  and gneisses,  and while the only 

remaining Yukon group rocks found on the gr id  are i n  the extreme eastern- 

most sect ion,  it i s  not impractical  t o  assume t h a t  the Yukon group rocks 

or ig ina l ly  extended fur ther  t o  the  west and were assimilated i n  varying 
. 8 

degrees by the invading gran i te  with the r e s u l t  t ha t  although the rocks 

now look g ran i t i c ,  they r e t a i n  the non-magnetic cha rac t e r i s t i c  of the  

Yukon group. 

The major problem i n  in te rpre t ing  the ground magnetic survey is 

obtaining an explanation f o r  the anomalous highs and lows sca t te red  throuhg- 

out the area.  I n  many instances these appear t o  be associated with vol- 

c a n i c ~  of one s o r t  or another, the most prominent of course being the  ano- 

malous zone on the southern margin of the gr id  between Line 68W and Line 

88W. The strong posi t ive  anomalies here a r e  no doubt associated with the 
I .  

Apex Mountain volcanics, The minor low found on Lines 68W and 72W j u s t  

north of the major high is no doubt a normal polar izat ion low, Other 

l oca l  magnetic highs which a r e  probably re la ted  t o  these same volcanics 



- 10 - 
a re  found a sho r t  d is tance t o  the west on Line 92W 

~ o l k a n i c s  a r e  a l so  known t o  underlie the 

v i c in i t y  of 34+00S on Line 0, 33+00S on Line 100W, 

and Lines lOOW and 

magnetic lows i n  the *?* 

and 61+00S on Line 

124W. Why should some of the volcanics be characterized by strong posi- 

t i ve  anomalies, and others  by strong negative anomalies? 

One pos s ib i l i t y  is suggested by the regional cor re la t ion  of the 

aermagnet ic  data and the geological  mapping by Bostock. The strong posi- 

t i v e  magnetic anomalies may be re la ted  t o  the Mount Nansen volcanics while 

the anomalous lws may be re la ted  t o  the Carmacks volcanics. This would 

suggest a reversal  i n  magnetic polar izat ion i n  the period between ear ly  

Cretaceous and ear ly  Ter t iary  time. Considering the present s t a t e  of 

paleomagnetic s tud ies  t h i s  pos s ib i l i t y  is  not too remote, and may provide 

a method f o r  local ly  dist inguishing between rock types and/or ages. 

r If i t  can be shown tha t  the strong pos i t ive  anomalies a r e  re- . ,  

l a t ed  t o  the Mount Nansen volcanics ( l a t e  Jurass ic  o r  ea r ly  Cretaceous) " 

while the magnetic lows a re  associated with the Carmacks volcanics (Ter- 

t i a r y  - Miocene o r  o lder ) ,  then i t  becomes apparent t ha t  only the strong 

posi t ive  anomalies hold any po ten t ia l  f o r  contact  metamorphic deposits .  

Such occurrences would therefore be l imited t o  the south cen t r a l  sec t ion  

of the gr id .  

8 .  ., . 

The ground magnetometer survey provides cor re la t ion  i n  a general  

way with the four major rock un i t e  known t o  exist i n  the area. The bulk 



of the property is underlain by g r a n i t i c  type rocks, which, according t o  

the geological  mapping, do vary i n  composition. But , th i s  variance does 

not carry through t o  the magnetic pat terns ,  and a s  a r e s u l t  no pa r t i cu l a r  
Y * 

s t ruc ture  o r  d i f f e r en t i a t i on  within  the g r a n i t i c  mass can be ident i f ied.  ' 

The rocks of the Yukon group may have extended fur ther  t o  the 

west than they a r e  presently" recognized, but  ass imila t ion by the grani- 

t i c  magma has resul ted f n  a l o s s  of i den t i f i ab l e  charac te r i s t i cs .  Only 

the. magnc? t i c  signature ' remains. 

It is believed tha t  the Mount Nansen volcanics a re  represented 

by strong, pos i t ive  magnetic anomalies which a r e  par t i cu la r ly  prominent 

i n  the south cen t ra l  sect ion of the gr id .  

The magnetic lows, o r  negative anomalies a r e  ascribed t o  the  
. . 

l a t e r  Carmacks volcanics, the negative anomalies being possibly due t o  

inverse r emanen~e~resu l t i ng  from a magnetic pole reversa l  i n  Ter t ia ry  
. . 

, .  . 
time . # 

From an economic point  of view i t  would appear t h a t  the  most 

l i ke ly  areas f o r  mineralization a r e  near the gran i te  contacts with the 

Yukon group and the Mount Nansen volcanics, i n  the eastern and south 

cen t r a l  sectibns,  with the best  chance being i n  the Mount Nansen volcan- 

i c s  . 
There is l i t t l e  o r  no suggestion of porphyry copper-type min- 

' 3 

e r a l i z a t i on  within  the g r a n i t i c  rocks. 

I n  view of the i nacces s ib i l i t y  of the property and the  lack of 



evidence pointing to large scale mineralization i t  is suggested that 

further work on the property should be limited to prospecting for con- 

tact metamorphic or skarn-type deposits near the Mount Nansen volcanics . Yr -- granite contact. 

JHR: jmd 

Respectfully submitted, * 

J. H .  Ratcliffe,  P. Eng. 
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The MF-2 is a completely new concept in vertical 
force fluxgate magnetometers. These instruments, 
which are designed for fast and accurate mineral 
ground surveys, are orientation independent, self 
levelling and require no tripod. 
The MF-2 combines in one compact 5'/2 Ib. package 
electronics, sensor and rechargeable batteries. 
With the latest I.C. and F.E.T. circuitry and high 
precision components, a temperature stability 
better than 1 gammd per degree is standard (with 
.25 gamma on special order) over a range of - 4 0 "  
to +40° centigrade. 
The instrument has a built-in hemisphere polarity 
switch providing two overlapping ranges. For the 
Northern hemisphere the full range is +80,000 to 
-20,000 gammas, and reversible for the Southern 
hemisphere. 
A calibrated feedback system can be provided 
which makes it possible'to determine the total 
vertical component strength. 
Measuring accuracy, on the 100 gamma scale is 0.5 
gamma, and on the 1000 gamma scale 5 gammas. 
The Scintrex MF series of magnetometers have 
been in use for many years in varied applications, 
e.g. ground reconnaissance, base station recording 
and monitoring, study of magnetic properties of 
rocks, observatory monitoring and recording of 
both vertical and horizontal components. 

OPTIONAL 
a) MF-2G 

The MF-2G Fluxgate Magnetometer has the 
same electronics and specifications as the 

MF-2, but the sensor is detached and enclosed 
in a small cylindrical tube which permits it to 
be oriented and tilted in any desired direction. 

. A 25 foot cable connects the sensor to the 
instrument housing. This version is particu- 
larly suitable for the study of the magnetic 
properties of rocks, and the measurement of 
magnetic field components of any orientation, 
etc. 

b) MF-2GS 
The MF-2GS Magnetometer again has the same 
electronics and specifications as the MF-2 but 
has two sensors, the enclosed self-levelling 
sensor of the MF-2 as well as the detached geo- 
probe of the MF-2G, either one of which can be 
employed at any one time. Thus, this instru- 
ment can be employed as the standard MF-2 as 
well as for vertical gradient measurements, 
and for the determination of the magnetic pro- 
perties of rocks, etc. 



SPECIFICATIONS OF 
FLUXGATE MAGNETOMETER 
MODEL MF-2 

RANGES 
Standard: Plus or minus 

0 
1,000 gammas f .sc. 
3,000 gammas f.sc. 

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

100,000 gammas f.sc. 

. 100 gammas f.sc. 
300 gammas f.sc. 

Meter: 

Accuracy: 

Operating Temperature: 

Temperature Coefficient: 

Noise Level: 

Bucking Adjustments: 
(Latitude) 

Recording Output: 

SENSITIVITY 

20 gammasldiv. 
50 gammasldiv. 

200 gammasldiv. 
. 500 gammasldiv. 

2000 gammasldiv. 

2 gammasldiv. 
5 gammasldiv. 

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

1000 to 10,000 gamma ranges zt0.5% of full scale. 

4 0 ° C  to +40°C 
- 4 0 ° F  to +lOO°F 

Less than 1 gamma per "C ( %  gamma1.F) 

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. 

Electrical Response: D.C. to 0.3 cps (3db down1 on 1000 gamma ran e with meter 
in circuit. D.C. to 20 cps with meter newor& shorted for 
recording purposes. 

Connector: 

Batteries: 
# 

Consumption: 

Dimensions: 

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. 

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

5 Ib. 8 02. - 2.5 kg. 

Battery Charger: 6 " x 2 % " ~ 2 % "  
155 mm x 64 mm x64 mm 
110V - 220V 50160 Hz supply or 28 42V D.C. supply 
Automatic charge rate and cutoff preset for Centralab 
GC6101 batteries. 

A J  I-. 79 Martin Ross Avenue. Downsview. Ontario. Candda 
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D E S C R I P T I O N  O F  F L U X G A T E  M A G N E T O M E T E R  M O D E L  M P - 1  

PRINTED IN CANAD* 

1 RANGE SWITCH - indicating gamma values in ranges of . 
100 K, 30 K, 10 K, 3000, 1000. 



SPECIFICATIONS 
I 

MODEL MF-1 Standard surveying and prospecting magnetometer with self- 
d 

levelling sensor, 

Ranges: Plus or minus - 
* . a ,  

1000 gammas f. sc,  Sensitivity: 20 gammae per dive ' 

Meter : - Taut-band suspension. 1000 gamma ecale: 1 7 18" long - 50 div. 
3000 I t  t t  : 111/16"long -60 dii 

Accuracy: 1000 to  10,000 gamma ranges +0, 5% of full m a l e  
30,000 to 100,000 gamma ran&s +l% of full scale - 

Operating Temperature: -40° C t o  t400 C 
-40° F to  t10O0 F 

Temperature Stability: Loss than 2 gammas per OC (1 gamma /OF) 

Bucking Adjustments: 10,000 to 75,000 gammas by 9 steps of approximately 

i (Latitude) 8,000 gammas and fine control by IO-turn 
potentiometer. Convertible for Southern hemiephere 
or  + 30,000 gammas equatorial, - 

Batteriee: 12 x 1. 5V-flahslight batteries (I1C" cel l  type) 
I (AC Power supply available) 

Consumption: 50 milliamperes 

Dimensions: Instrument: 6 112" x 3 1 /211 x 12 1 /211 - 165 x 90 x 320 mm 
Battery pack: 4" x 2" x 7" -. 100 x 50 x 180 rnm 
Shipping Container: 10" dia, x 16" - 255 mm dia.x 410 mm . 

Weights: Instrument: 5 lbs. 12 oz. - 2.6 kg. 
Battery pack: 2 lbs. 4 oz.' - 1 kg* 
Shipping: 13 lbs. 

MODIFIED FLUXGATE MAGNETOMETERS 

MODEL MF-1P. Magnetometer equipped with standard (self-levelling) reneor , 

and additional recording outlet, 

Noise Level: 1 gamma P-.P 

nnfr Term Stability: + 1 mmma for 24 hours at constant temperature 



CONCLUSIONS 

The Apex, Hook and P a t  c l a i m  groups  a r e  s i t u a t e d  

l a r g e l y  over  a p o r t i o n  of t h e  Dawson Range b a t h o l i t h ,  w i t h  

Yukon Group s c h i s t s  and g n e i s s e s  on t h e  e a s t  and Mount Nanaen 

v o l c a n i c s  on t h e  sou th .  I n c l u s i o n s  of bo th  o f  t h e s e  o l d e r  

rock t y p e s  a r e  found w i t h i n  t h e  b a t h o l i t h  and a r e  moat pro- 

minent  a d j a c e n t  t o  c o n t a c t  zones. Minor secondary  i n t r u s i v e 3  

occur  th roughou t  t h e  a r e a  and c o n s i s t  of a v a r i e t y  o f  mainly  

l e u c o c r a t i c  f ine -g ra ined  rock which a p p e a r  t o  be  c l o s e l y  

a s s o c i a t e d  wi th  t h e  main i n t r u s i v e  and l a t e r  s t a g e  b a s i c  d i k e a  

and sills a s s o c i a t e d  w i t h  t h e  Carmacks v o l c a n i c s .  

I n t e r p r e t a t i o n  of t h e  magnetometer su rvey  has i n d i -  

c a t e d  v e r y  l i t t l e  magnet ic  v a r i a t i o n  w i t h i n  t h e  g r a n i t i c  r o c k s  

of t h e  a r e a .  A s s i m i l a t i o n  by t h e  g r a n i t i c  r o c k s  of Yukon Group 

sed iments  I n  t h e  e a s t e r n  p a r t  of  t h e  g r i d  a r e a  is sugges ted  

a s  a  c a u s e  of t h e  lower magnet ic  i n t e n s i t y  i n  t h i s  r eg ion .  

Minor t r e n d s  a r e  e v i d e n t  and these a r e  t y p i c a l  of t h e  magne t i c  

p a t t e r n s  w i t h i n  a  r e l a t i v e l y  homogeneous g r a n i t i c  mass. Sharp  

magnet ic  h i g h s  a p p e a r  t o  c o r r e l a t e  w i t h  Mount Nansen ser ies  

v o l c a n i c s ,  w h i l e  t h e  s t r o n g  magnet ic  lows a r e  a t t r i b u t e d  t o  t h e  

Carmacks v o l c a n i c s  which may have been emplaced d u r i n g  a p e r i o d  

o f  r e v e r s a l  of magnet ic  p o l a r i z a t i o n .  

The geochemical  su rvey  a l s o  i n d i c a t e s  a g e n e r a l l y  

homogeneous background f o r  both  copper  and molybdenum concen- 

t r a t i o n s  i n  t h e  s o i l s ,  w i t h  v a r i a t i o n s  r e s u l t i n g  from t h e  complex 

. . . /37 
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Sample No. - Line  Co-Ordinate 

9 136W 715 
Quar tz  G r a n i t e  
20% q u a r t z  
60% o r t h o c l a s e  

5% p l a g i o c l a s e  
10% b i o t i t e  

5% hornblende 

136W 2  55' 
R h y o l i t e  (?) 
+ q u a r t z  
60% o r t h o c l a s e  
+ p l a g i o c l a s e  - 
132W 575 
Quar tz  G r a n i t e  
25% q u a r t z  
60% o r t h o c l a s e  
10% p l a g i o c l a s e  

5% b i o t i t e  

132W 575 (Note: c h a l c o )  
Hornblende - Quar tz  Monzonite 
20% q u a r t z  
50% o r t h o c l a s e  
20% p l a g i o c l a s e  
10% hornblende 

132W 55 
Quar tz  Monzonite 
30% q u a r t z  
40% o r t h o c l a s e  
10% p l a g i o c l a s e  
10% b i o t i t e  

J 
10% hornblende 

124W 745 
Quar tz  G r a n i t e  (porphyry)  
15% q u a r t z  
60% o r t h o c l a s e  
15% p l a g i o c l a s e  
10% b i o t i t e / c h l o r l t e  

124W 73s  
L a t i t e l T r a c h y t e  
+ q u a r t z  
75% o r t h o c l a s e  
20% p l a g i o c l a s e  
+5% e p i d o t e  (?) - 



Sample No. - L i n e  Co-Ordinate  

124W 635 
A n d e s i t e  ( a m y g d a l o i d a l )  

5% q u a r t z  
5% o r t h o c l a s e  

+SO% p l a g i o c l a s e  
340% - m a f i c d h o r n b l e n d e  

123W 635 
Hornblende  G r a n i t e  
15% q u a r t z  
45% o r t h o c l a s e  
20% p l a g i o c l a s e  
10% h o r n b l e n d e  
10% b i o t i t e  

120W 675 
Q u a r t z  G r a n i t e  
30% q u a r t z  
55% o r t h o c l a s e  
10% p l a g i o c l a s e  

5% b i o t i t e h a f i c s  

116W 8 4 s  
Hornblende  Q u a r t z  Monzoni te  
15% q u a r t z  
30% o r t h o c l a s e  

. 30% p l a g i o c l a s e  
15% h o r n b l e n d e  
10% b i o t i t e  

116W 6 25 
A n d e s i t e  ( a m y g d a l o i d a l )  
+ q u a r t z  
35% p l a g i o c l a s e  
-40% - m a f i c s  

112W 255 
Hornblende  Q u a r t z  Monzoni te  
25% q u a r t z  
35% o r t h o c l a s e  
20% p l a g i o c l a s e  
15% h o r n b l e n d e  

5% b i o t i t e  

108W 7 0 s  
B a s a l t  ( h o r n b l e n d e  p h e n o c r y e t s )  



Sample No. L i n e  - Co-Ordinate  

23  108W 6 15 
Hornblende  Monzoni te  
10% q u a r t z  
40% o r t h o c l a s e  
25% p l a g i o c l a s e  
15% h o r n b l e n d e  
+ lo% e p i d o t e  - 
1 0  4W 8 25 
M o n z o n i t e / L a t i t e  

5% q u a r t z  
30% o r t h o c l a s e  
40% p l a g i o c l a s e  
20% h o r n b l e n d e  

5% p y r i t e  

104W 8 0 s  
Q u a r t z  Monzoni te  
30% q u a r t z  
35% o r t h o c l a s e  
20% p l a g i o c l a s e  

5% b i o t i t e  
5% h o r n b l e n d e  
5% e p i d o t e  

104W 305 
A n d e s i t e  
+ q u a r t z  

lOOW 8 0 s  
Monzoni te  Porphyry  
10% q u a r t z  
55% o r t h o c l a s e  ( p h e n o c r y s t s )  
25% p l a g i o c l a s e  
10% h o r n b l e n d e  
T r  d i s s e m i n a t e d  s u l f i d e s  

lOOW 80  S  
a s  (27) w i t h  10015% d i s s e m i n a t e d  
s u l f i d e s  ( p y r i t e ? ) ;  Fe s t a i n e d  
and a l t e r e d  f e l d s p a r s ;  o c c a s i o n a l  
p l a g i o c l a s e  l a t h s  s t i l l  e v i d e n t .  

9 2W 76s 
B a s a l t  
Concho ida l  f r a c t u r e ;  s l i g h t l y  
banded. 



Sample No. L ine  - Co-Ordinate 

60W 74s  
Hornblende Quar tz  Monzonite 
35% q u a r t z  
25% o r t h o c l a s e  
15% p l a g i o c l a s e  
20% h o r n b l e n d e / c h l o r i t e  

5% b i o t i t e  

60W 7 25 
R h y o l i t e  
30% q u a r t z  
50% o r t h o c l a s e  
10% p l a g i o c l a s e  
+5% e p i d o t e  - 

5% hornb l e n d e / c h l o r i t e  

60W 415 
L a t i t e  Porphyry 
T r  q u a r t z  
40% o r t h o c l a s e  ( p h e n o c r y s t s )  
20% p l a g i o c l a s e  
40% hornblende/maf ics  

51W 615 
Hornblende Quar tz  Monzonite 
20% q u a r t z  
35% o r t h o c l a s e  
15% p l a g i o c l a s e  
30% h o r n b l e n d e / c h l o r i t e  

45W 605 
Andes i t e  

5% q u a r t z  
10% o r t h o c l a s e  
55% p l a g i o c l a s e  
30% maf i c s  

40W 5 1s 
Hornblende Quar tz  Monzonite 
20% q u a r t z  
30% o r t h o c l a s e  
25% p l a g i o c l a s e  
20% hornblende 

5% b i o t i t e  



Sample No. L i n e  - 
42 8W 10+50S 

Quar tz  G r a n i t e / R h y o l i t e  
30% q u a r t z  
50% o r t h o c l a s e  
10% p l a g i o c l a s e  
+5% e p i d o t e  - 

5% m a f i c s  

8 W  1 4 s  
R h y o l i t e  
30% q u a r t z  
70% o r t h o c l a s e  
T r  p l a g i o c l a s e  

4W 26s 
Quar tz  G r a n i t e  
30% q u a r t z  
60% o r t h o c l a s e  -- p l a g i o c l a s e  
10% h o r n b l e n d e / b i o t i t e  

1 E 31+50S 
B a s a l t  

4E 39s  
Hornblende Quar tz  Monzonite 

q u a r t z  
o r t h o c l a s e  
p l a g i o c l a s e  
hornblende 

A l t e r e d  ( c o n t a c t  zone?) 

12E 415 
A s  above 

16E 17+50S 
Thin-bedded Q u a r t z i t e  
( g n e i s s i c )  

1 8 E  1 6 + 5 0 ~  
R h y o l i t e  
20% q u a r t z  
50% o r t h o c l a s e  
10% p l a g i o c l a s e  
10% b i o t i t e  
10% rnaf ics  



Sample No. - L i n e  Co-Ordinate 

5 1  20E 174505 
S y e n i t e  
?? q u a r t z  
45% o r t h o c l a s e  
20% p l a g i o c l a s e  
30% hornblende ( p h e n o c r y s t a )  

5% b i o t i t e  

Probably  q u a r t z  rnonzonite garbaged 
up i n  v i c i n i t y  of c o n t a c t .  

20E 7s 
Q u a r t z i t e :  p a r t i a l l y  r e c r y s t a l l i z e d  
and a l t e r e d .  

156W 44N 
D i o r i t e  
10% q u a r t z  
10% o r t h o c l a s e  
40% p l a g i o c l a s e  
40% maf ics  + 1% pyr i t e  

154W 3 2N 
Monzonite Porphyry 

5% q u a r t z  
40% o r t h o c l a s e  ( p h e n o c r y s t s )  
25% p l a g i o c l a s e  
20% hornblende ( p h e n o c r y s t s )  
10% b i o t i t e / c h l o r i t e  

152W 26N 
Monzoni t e  

5% q u a r t z  
35% o r t h o c l a s e  
30% p l a g i o c l a s e  
30% hornblende/maf ics  

152W 16+50N 
R h y o l i t e  (porphyry)  
20% q u a r t z  
75% o r t h o c l a s e  

5% p l a g i o c l a s e  

124W 26+50N 
Hornblende Quar tz  Monzonite 
30% q u a r t z  
25% o r t h o c l a s e  
20% p l a g i o c l a s e  
20% hornblende 

5% b i o t i t e  



Sample No. L ine  - Co-Ordina t e  

5 8 124W 8+40N 
Hornblende G r a n o d i o r i t e  
30% q u a r t z  
20% o r t h o c l a s e  
30% p l a g i o c l a s e  
10% hornblende 
10% b i o t i t e  

124W 17+50N 
L a t i t e  Porphyry 
10% q u a r t z  
45% o r t h o c l a s e  (phenocrya t s )  
30% p l a g i o c l a s e  
15% hornblende/maf ics  + p y r i t e  

124W l3+50N 
D i o r i t e  
20% o r t h o c l a s e  
40% p l a g i o c l a s e  
40% hornblende/biotite/mafics 
o c c a s i o n a l l y  o p h i t i c  

124W 3+50N 
R h y o l i t e  
30% q u a r t z  
50% o r t h o c l a s e  
10% p l a g i o c l a s e  
10% b i o t i t e  

124W 2N 
Hornblende Quar tz  Monzonite 
20% q u a r t z  
30% o r t h o c l a s e  
20% p l a g i o c l a s e  
20% hornblende 
10% b i o t i t e  

11 2+00W 61+00N 
L a t i t e  (porphyry)  

5% q u a r t z  
40% o r t h o c l a s e  ( p h e n o c r y s t a )  
30% p l a g i o c l a s e  
25% hornblende/rnafics ( p h e n o c r y s t a )  



Sample No. - L i n e  Co-Ordinate  

6 4  108W 39+40N 
Hornb lende  Q u a r t z  Monzoni te  
30% q u a r t z  
25% o r t h o c l a s e  
25% p l a g i o c l a s e  
15% h o r n b l e n d e  

5% b i o t i t e  

lOBW 27N 
Hornblende  Monzoni te  
105% q u a r t z  
45% o r t h o c l a s e  
20% p l a g i o c l a s e  
10% h o r n b l e n d e  ( p h e n o c r y s t s )  
15% b i o t i t e  

Note: I n c l u s i o n s  o f  o l d e r  more 
rnaf ic  i n t r u s i v e .  

108W 3 N  
Hornblende  Q u a r t z  Monzoni te  
25% q u a r t z  
25% o r t h o c l a s e  
30% p l a g i o c l a s e  
15% h o r n b l e n d e  ( p h e n o c r y s t s )  
5% b i o t i t e  

lOOW 31+50N 
R h y o l i t e  
+20% q u a r t z  - 

75% o r t h o c l a s e  
5% rna f i c s  

92W 17+60N 
Hornblende  Q u a r t z  Monzoni te  
20% q u a r t z  
30% o r t h o c l a s e  
20% p l a g i o c l a s e  
20% h o r n b l e n d e  
10% b i o t i t e  

88W 27+20N 
Hornblende  Q u a r t z  Monzoni te  
20% q u a r t z  
30% o r t h o c l a s e  
30% p l a g i o c l a s e  
15% h o r n b l e n d e  

5% b i o t i t e  



Sample No. 

70 

L ine  - Co-Ordina t e  

88W 8 N  
R h y o l i t e / F e l e i t e  
+lo% q u a r t z  - 

75% o r t h o c l a s e  
410% p l a g i o c l a s e  - 

5% rnafics 

83W 15460N 
R h y o l i t e / D e l l i n i t e  
30% q u a r t z  
30% o r t h o c l a s e  
25% p l a g i o c l a s e  

5% m a f i c s  

80W 70450N 
Quar tz  G r a n i t e  
25% q u a r t z  
50% o r t h o c l a s e  
15% p l a g i o c l a s e  
10% m a f i c s  

72W 75+50N 
Hornblende G r a n o d i o r i t e  
25% q u a r t z  
25% o r t h o c l a s e  
30% p l a g i o c l a s e  
15% hornblende 

5% b i o t i t e  

72W 46N 
G r a n i t e / R h y o l i t e  
25% q u a r t z  
50% o r t h o c l a s e  
15% p l a g i o c l a s e  
10% b i o t i t e  

69W 27N 
D i o r i t e  

5% q u a r t z  
15% o r t h o c l a s e  
40% p l a g i o c l a s e  
40% hornblende 

68W 86N 
R h y o l i t e / F e l s i t e  
+lo% q u a r t z  - 

80% o r t h o c l a s e  
+lo% p l a g i o c l a s e  - 



Sample No. L i n e  - Co-Ordinate 

7 7  68W 54+20N 
G r a n i t e  
20% q u a r t z  
70% o r t h o c l a s e  
10% p l a g i o c l a s e  

68W 7+20N 
B a s a l t  
+ p y r i t e  

hornblende phenocrys ta  

68W 5  Y O N  
~ o n z o n i t e / L a t i t e  Porphyry 

5% q u a r t z  
60% o r t h o c l a s e  ( p h e n o c r y s t s )  
20% p l a g i o c l a s e  
15% hornblende/rnafics 

64W 62+50N 
R h y o l i t e  ( p i n k )  
Numerous s m a l l  f r a c t u r e s  w i t h  

Fa s t a i n i n g .  

64W 17+80N 
Hornblende Quar tz  Monzonite 
30% q u a r t z  
30% o r t h o c l a s e  
20% p l a g i o c l a s e  
15% hornblende 

5% b i o t i t e  

63W 2 4N 
Monzoni t e  

5% q u a r t z  
45% o r t h o c l a s e  
25% p l a g i o c l a s e  
20% hornblende ( p h e n o c r y s t s )  

5% b i o t i t e  

60W 7 2N 
Andes i t e  

5% q u a r t z  
10% o r t h o c l a s e  
45% p l a g i o c l a s e  
40% m a f i c s  



Sample No. - Line  Co-Ordina te 

8 4 60W 61N 
F e l s i t e  
ex tremely  f i n e  grained;  creamy 
whi te ;  f i n e l y  banded; c o n t a c t  
sa lvage?? 

56W 54+50N 
Gran i t e /Rhyo l i t e  
25% quartz  
65% o r t h o c l a s e  
10% p l a g i o c l a s e  

53W SON 
Quartz ~ o n z o n i t e / G r a n i t e  
20% quartz  
60% o r t h o c l a s e  
20% p l a g i o c l a s e  
10% hornblende 



APEX PROJECT 

S O I L  SAMPLING D I A R Y  

O F  

GROUP "An 

ASHTON B GREER 

J U L Y  -- 1970 



APEX PROJECT 

SOIL SAMPLING D I A R Y  0- GROUP "A" 

S t a t i o n s  Sample Nos. 
Date L i n e  From To From To No Samples 

J u l y  9 160 1N 34+00N 3201 3234 3234 

J u l y  11 U6+00W 1+00N 31+00N 3356 3386 -- 
132+00W 29+00N 1+00N 3387 3415 -- 

- - -  

J u l y  12 126+00W 32+00N 60+00N 3471 3499 -- 

- - - - - - - - - - - 

J u l y  14 96+00W 1+00N 65+OON 3666 3730 3669, 3725, 3730 

-- -- - - - - 

Ju ly  16 80+00W 1+DON 90+OON 3846 3935 3869 

88+00W 90+00N 61+00N 3936 3965 -- 
Ju l y  17 72+00W 1+00N 90+00N 3966 4055 4042, 4044, 4046 

64+00N 90+00N 1+00N 4056 4145 4091, 4092, 4106 

Ju ly  18 56+00W 1+00N 85+00N 4146 4230 4189 

48+0OW 75+OON 1+OON 4231 4305 4265, 4268, 4295 



- 
S t a t i o n s  Sample Nos. 

Date  L i n e  From To From To No Samples 

J u l y  19  40+00W 1+00N 50+00N 4306 4356 4308, 4337, 4340-41- 
42,43,44,45,46 
(Bag 4350 miss ing)  

36+00W 45+00N 1+00N 4357 4401 4364,65,66,67,70, 7 1  
and 4401 

J u l y  20 16+00E 1+00S 45+00S 4442 4486 4446,47,48,49,50, 54, 
55,56 

8+00E 46+00S 1+005 4487 4532 4530, 4531 

J u l y  2 1  0+00 1+00S 46+00S 4533 4578 4534,4548,4549,4555, 
4572,4576 

8+OOW 46+00S 1+00S 4579 4624 4592 
- - - - - -- - - - - - - - - - - -- - - -- 

J u l y  22 16+00W 1+00S 554305 4625 4679 4232, 4677 

24+00W 55+00S 1+005 4680 4734 4719 

32+00W 1+00S 20+00S 4735 4754 4735 



APEX PROJECT 

SOIL SAMPLING D I A R Y  

GROUP W W  

HILLSON 8 MARTY 

J U L Y  -- 1970 



WEX PROJECT 

SOIL SAMPLING D I A R Y  -- GROUP "B" 

S t a t i o n s  Sample Nos. 
Date Line From To From To No Samples 

J u l y  9 156W 1+00N 31+00N 5964 5994 -- 
J u l y  10 156W 32+00N 50+OON 5995 6013 -- 

148W 55+00N 1+00N 6014 6068 6020,6049 

140W l+OON 60+00N 6069 6128 6110,6125,6128 

- 

J u l y  11 120W 1+00N 28+0ON 6129 6156 -- 

108W 46+00N 1+00N 6232 6263 A l l  sample nos. present 
b u t  s t a t i o n s  41N t o  
26N were omi t t ed .  

J u l y  12  120W 29+00N 75+00N 6264 6310 6272,6296,6271,6274, 
6278 

116W 75+00N 33+00N 6311 6353 6319,6343 

J u l y  13 112W 44+00N 80+00N 6354 6385 6367,6376,6381 

J u l y  14 92W 1+OON 66+00N 6435 6500 6440,6454 

J u l y  15 92W 67+00N 90+00N 6501 6524 -- 
l O O W  BO+OON 24+00N 6525 6581 -- 
84W 45+00N 1+00N 6582 6626 -- 

Ju l y  16 76W 1+00N 90+00N 6627 6716 6647 

84W 90+00N 46+00N 6717 6761 -- 
J u l y  17 60W l+DON 90+00N 6762 6851 6812,6813 

6 4W 90+00N 1+00N 6852 6941 6867,6939 



S t a t i o n s  Sample Nos. 
De t e  L i n e  From To From To No Samples 

Ju ly  18 52W 1+00N 75+00N 6942 7016 6964,6980,81,82,83,86, 
6998 

Ju ly  19 28W 1+00N 30+00N 7077 7106 -- 

- 

July  21 4E 1+00S 46+00S 7303 7348 7306 

Ju ly  22 20W 1+00S 55+00S 7450 7504 7463 

28W 60+00S 1+00S 7505 7564 -- 
J u l y  23 36W 1+00S 60+005 7565 7624 7619 

44W 60+005 1+00S 7625 7684 7639 

Ju ly  24 52W 1+00S 65+00S 7685 7749 7718,7727 

60W 75+00S 1+00S 7750 7824 7770,72, 74,78,7818 

Ju ly  26 68W 1+00S 80+00S 7825 7904 7071,7903,7904 

76W 85+00S 45+005 7905 7945 7911,7942 

J u l y  27 84W 1+00S 90+00S 7946 8035 7974,7995,8000,8018 

76W 44+005 30+005 8036 8050 -- 
29+00S 1+005 8151 8179 8152,55,60 



S t a t i o n s  Sample Nos. 
Da te  L i n e  From T o From To No Sample8 

J u l y  28 92W 1+00S 90+00S 8051 8140 8056,59,64,66,71,80, 
83,84,85,90,8100,8111, 
12,13,14 , 

J u l y  29 lO8W l + O O S  90+00S 8225 8314 0270,79,82 

l O O W  45+00S 21+00S 8315 8339 83,18,8332,33,34,37 

J u l y  30 116W 1+0OS 85+00S 8340 8424 8347,51, 54,55,8412, 
8422,8423,8424 

J u l y  31  124W l+OOS 85+00S 8425 8509 8436,8458 

132W 85+00S 41+00S 8510 8554 8536,8550 

Aug. 2 140W 1+00S 85+00S 8575 8659 8584 

136W 85+00S 1+00S 8660 8744 8713,8725 

Aug. 3 148W 1+0OS 80+00S 8745 8824 8785,8819,8820,8823,8821 

144W 85+00S 1+0OS 8825 8909 8872, -- 
- -  

Aug. 4 160W ~COOS 70+00S 8910 8979 8945,46,62 

156W 75+00S 1+00S 8980 9054 8999,9000 



APEX PROJECT 

MAGNETOMETER OPERATOR'S DIARY 

OPERATOR: 6. SLATER 

JULY 2 0  - AUG. 9 ,  1970 



MAGNETOMETER OPERATOR 'S  D I A R Y  

S t a t i o n a  
From To D a t e  Line 

J u l y  20 80 +OOW 
84+00W 
80+0OW 

J u l y  21 

J u l y  22 

J u l y  23 

J u l y  24 

J u l y  25 

J u l y  26 

Day O f f  

J u l y  27 

J u l y  28 



Date L i n e  
Sta  t iona  

From To 

J u l y  28 20+00W 
(con t ' d )  24+00W 

28+0OW 
32+00W 
36+00W 

J u l y  29 160+00W 
156+00W 
152+00W 
148+00W 

J u l y  30 

J u l y  3 1  

Aug. 1 

Aug. 2 

Aug. 3 

Aug. 4 

Rained Out 



D a t e  Line 
S t a t i o n s  

From To 
-- 

Aug. 5 

Aug. 6 

Aug. 7 

Aug. 8 

Aug. 9 

Rained Out 



GEOCHEMISTRY SURVEY 

TEST P I T  DATA 

AND 

pH DATA 

APEX PROJECT 

YUHON TERRITORY 

PHELPS DODGE CORPORATION OF CANADA LTD. 

JULY 7 - AUGUST 12, 1970 

R.G. HILKER LIMITED 
CONSULTING GEOLOGIST 

WHITEHORSE, YUHON TERRITORY 



Sample No. Line Station pH 



Sample No. L ine Stat ion  pH 

1444 98+00W BL 5.4 

1446 96+00W 

1448 94+00W 

1450 92+00W 

1452 90+00W 

1454 88+00W 

1456 86+00W 

1458 84+00W 

1460 82+00W 

1462 80+00W 

1464 78+00W 

1466 76+00W 

1468 7440W 

1470 72+00W 

5.4 

5.6 

5.6 

5.8 

6.2 

6.2 

6.0 

5.6 

5.4 

5.6 

5.6 

5.8 

5.6 

1472 70+00W BL 5.8 

1474 68+00W HL 5.8 

1476 66+00W 

1478 64+OOW 

1480 62+00W 

1482 60+00W 

1484 58+00W 

1486 56+00W 

1488 54+00W 

1490 52+00W 

1492 50+00W 

1494 48+0OW 

1496 46+00W 

1498 44+00W 

1500 4 1+00W 

1502 40+00W 

1504 38+00W 

5.4 

6.2 

5.8 

5.8 

6.0 

5.4 

5.4 

5.0 

5.0 

5.4 

5.4 

5.1 

5.1 

5.4 

5.2 

1506 36+00W EL 5.0 



-3- 

1 
I \ 

I Sample No. Line Sta t lon pH 

r 1508 34+00W BL 5.6 

1510 32+00W 

1512 30+00W 

1514 28+00W 

1516 26+00W 

1518 24+00W 

1520 22+00W 

1522 20+00W 

1524 18+00W 

1526 16+00W 

1528 14+00W 

5.0 

5.4 

5.4 

5.4 

5.4 

5.4 

5.1 

5.6 

5.6 

6.5 

1530 12+00W 6 L 6.6 

1532 lO+OOW BL 6.4 

1534 8+00W 

1536 6+00W 

1538 4+00W 

1540 1+00W 

1542 O+OO 

1544 2+00E 

1546 4+00E 

1548 6+00E 

1550 8+OOE 

1552 10+00E 

1554 12+00E 

1556 14+00E 

1558 16+00E 

1560 18+00E 

5.3 

6.6 

5.6 

5.4 

6.5 

5.8 

5.8 

5.4 

5.6 

5.1  

5.8 

5.1 

5.6 

NS 

1562 20+00E BL 4.9 

3202 160+00W 2+00N 5.6 

3204 160+00W 4+00N 5.0 

3206 160+00W 6+00N 5.0 

3208 160+00W 8+00N 5.1 

0 . .  /4 



Sample No. Line Sta tf on pH 

3210 160+00W 10+00N 5.0 

3212 160+00W 12+00N 5.1 

3214 160+00W 14+00N 5.4 

3216 

3218 

3220 

3222 

3224 

3226 

3228 

3230 

3232 

3234 

3236 

3238 

3240 

3242 

3244 

16+00N 5.4 

18+00N 5.1 

20+00N 5.3 

22+00N 5.3 

24+00N 5.2 

26+00N 5.2 

28+00N 5.3 

30+00N 5.4 

32+00N 5.8 

34+00N NS 

36+00N 6.0 

38+00N I- 

40+00N 5.1 

42+00N -- 
- 44+00N 5.6 

3444 124+00W 27+00N 5.4 

3446 

3448 

3450 

3452 

3454 

3456 

3458 

3460 

3462 

3464 

3466 

3468 

3470 

25+00N 5.6 

23+00N 5.4 

21+00N 5.8 

19+00N 5.4 

17+00N 5.4 

15+00N 5.6 

13+00N 5.8 

11+00N 5.0 

9 +00 N 5.6 

7+00N 5.8 

5+00N 5.6 

3+00N 5.8 

1+00N 5.6 . . -15 
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Sample No. Line S t a t i o n  pH 



> 
Sample No. Line S t a t i o n  pH 

I 
3806 88+00W 40+00N 



Sample No. Line S t a t i o n  pH 



Sample No. L ine  Ste t i o n  pH 

6999 52+00W 58+00N 5.4 

7001 

7003 

7005 

7007 

7009 

7011 

7013 

60+00N 5.6 

62+00N 5.0 

64+00N 5.6 

66+00N 6.0 

68+00N 5.8 

70+00N 5.8 

72+00N 5.6 

7015 - 74+00N 5. 0 



Sample No. Line Sta t l o n  pH 

8366 

8367 

8368 

8369 

8370 

8371 

8372 

8373 

8374 

8375 

8376 

8377 

8378 

8379 

8380 

8381 

8382 

8383 

8384 

8385 

8386 

8387 

8388 

8389 

8390 

8391 

8392 

8393 

8394 

8395 

8396 

8397 

116+00W 27+00S 5.0 

28+00S 5.6 

29+00S 5.6 

30+00S 5.4 

31+00S 5.8 

3 2+00 5 6.2 

33+00S 5.8 

34+00S 5.6 

35+00S 5.8 

36+00 S 5.6 

37+00S 5.8 

38+005 5.8 

39+00 S 6.0 

40+00S 5.6 

41+00S 6.2 

4 1+00S 5.8 

43+00S 5.8 

44+00S 6.0 

45+00S 5.8 

46+00S 6.2 

47+00S 5.6 

48+00S 5.8 

49+00S 5.8 

50+00S 5.8 

51+00S 5.6 

52+00S 6.2 

53+00S 5.8 

54+00S 5.8 

5 5+00 S 5.8 

56+00S 6.2 

57+00S 5.8 

58+00S 6.0 . * . / lo 
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Sample No. Line Sta t l o n  pH 
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Sample No. Line Station pH 



Sample No. Line Station pH 



Sample No. Line S t a t i o n  pH 

9053 156+00W 2+005 5.8 

TEST P I T  1 

A - 1  

A- 2 

A - 3  

A - 4  

A - 5  

A - 6  

A - 7  

TEST P I T  2 

A - 8  

A - 9  

A - 1 0  

A - 1 1  

A - 1 2  

A - 1 3  

A - 1 4  

A - 1 5  

A - 1 6  

A - 1 7  

A - 1 8  

A - 1 9  

A - 2 0  



Sample No. L ine S t a t i o n  pH 

' I 

TEST P I T  3 

A-21 

A-22 

A-23 

A-24 

A-25 

A-26 

A-27 

A-28 

A-30 

A-31 

A-32 

A-33 

A-34 

A-35 

A-36 

A-37 

A-38 

A-39 

A-40 

A-41 

A-42 

A-43 

A-44 

A-45 

A-46 

A-47 



Sample No. Line Stat ion  pH 

TEST P I T  4 

A-48 

A-49 

A- 50 

A-51 

A-52 

A-53 

A-54 

A-55 

A-56 

A-57 

A-58 



R .  G .  HILKER , .  
L I M I T E D  

CONOULTINO OLOL0018T . . . PROFESSIONAL LNOINCCR 

P.O. Box 566 
WHITEHORSE, YUKON TERRITORY 

**LAND oc rnm vlonronr sun" 
I 

Phelps Dodge ~ o r ~ o r a t i o n  o f  Canada Ltd. 

#904 - 55 Yonge S t r e e t  

TORONTO 215, Ontar io  

AUGUST 3 l s t ,  1970 

STATEMENT 

Date - I n v o i c e  No. D e b i t  C r e d i t  
, I - ! - 

J u l y  9/70 

J u l y  27/70 

J u l y  27/70 

Aug. 31/70 

Aug. 7/70 

Aug . 7/70 

Aug. 31/70 ' 

Aug. 31/70 

Aug. 31/70 

Aug. 31/70 
9 

Aug, 31/70 , 

,BALANCE" OWING: - 
c;J""/066 

1027 
/ 

1028 

1030 

Eaatern Aseoc.Reg'd . 
10 38 

L e t t e r  

1041 

1042 

1043 

1044 

1045 

Contract  - 
L i n e c u t t i n g  1,339.206 
Surface E x p l o r a t i o n  42,405.00 1ci 
Camp 3, ~ o o . o o ~ ~ (  
Trenepor ta t ion  4,700.00d 

51,966.20 d 

181000 00 

2,340.75 

215.2 

. 9,139.20 
* ' *  4 18,000.00 

! 
1,339.20 4 

686.83.E' . . .  . . 
234.75% 

8,005.20)( 

4,715.95$ 
r 

25,825.00% 

51,162.93 
I. 

37,339.20 



R .  G .  HILMER 
LIMITED 

. . .  CONSULTING GEOLOGIST PROFESSIONAL ENGINEER 

P.O. Box 566 
WHITEHORSE, YUKON TERRITORY 

..LAND OF THE MlDNlQHT SUN" 

P n Q h E :  OFFlL <-"I9 
R T 1 .  568-2822 

AREA CODE 403 

Phelps Dodge Corpora t ion  of Canada Ltd.  
#904 - 55. Yonge S t r e e t  
TORONTO 215, O n t a r i o  

AUGUST 31st, 1970 

I N V O I C E  NO. 1045 

CONTRACT COSTS - APEX PROJECT 

R.G. H i l k e r  Limited:  

Geochemical Sampling ......................"' $ 7,375.00 

G e o l o a i c a l  Mapping ........................... 8,125.00 - - 
d 

Magnetics Survey ............................. 8,125.00 

D r a f t i n g  Data ................................ 000,OO 

Camp R e n t a l  .................................. 1,000.00 

Radio ........................................ 600. GO 

........ TOTAL I N V O I C E  $ 25,825.00 - 



R.G. HILHER LIMITED 
P.O. BOX 566 

WHITEHORSE, YUHON TERRITORY 

OUR 

'NUMBER DATE 1 1 8 6 3 
Auaust 21st. 1970 

CUSTOMER'S ORDER 

TO Phelps Dodqe Corp. o f  Canada Ltd.  
(Apex Cont rac t )  

TERMS 

SHIPPED TO 

ADDRESS 55 Yonge St., Toronto 215 VIA 1 
f 

CONTRACT COSTS - APEX PROJECT: 

Geochemica 1 Sampling 7,375 00 

Geo log i ca l  Mapping 8,125 00 

Magnet ics Survey 8,125 00 

D r a f t i n g  Data 1 600 00 
I 

\ J 



R. G .  HlLKER 
L I M I T E D  

... CONOULTINO OPOLOOIST PROFESSIONAL INOINKKI) 

P.O. Box;566 
"1 , WU~TEUORSK, YUKON ~ERRITORY . . . . . .  , .  -LAND oc rnc MIDNIOM~ mung* , , 

Mr. D.A.  F i r t h  
P h e l p s  Dodge C o r p o r a t i o n  o f  Canada Ltd. 
#904 - 5 5  Yonge S t r e e t  
TORONTO 215, O n t a r i o  

Re: Apex Creek ' ~ i n e c u t t i n g  C o n t r a c t  

Dear Dan: 

... 
a , . .  ,.'a 

The e n c l o s e d  b i l l  from E a s t e r n  A s s o c i a t e s  Reglcl. 
. . ,:,,,,.',. h a s  been m u t u a l l y  a g r e e d  upon by E a s t e r n  A s s o c i a t e s  and 

, . , F.M. Smith. E v i d e n t l y  t h e  p r i c e  t h a t  was o r i g i n a l l y  
a g r e e d  upon was a s  fol1,ows: 
. . 

56.6 l i n e m i l e s  @ $90/mile ............... $ 5,094-00 

..... 3.4 miles t r a n s i t  l i n e  @ $150/mile 510.00 

............ Open 58.92 miles @ $60/mile 3,535.20 
' r t.* . . . . . JY a a. $ 9,139.20 - .I 

The b a l a n c e  between t h e  o r i g i n a l l y  agreed-upon 
c o n t r a c t  p r i c e  and t h e  budgeted  $7,800.00 c o n t r a c t  p r i c e  . . .  
is  $1,339.20, . . 

I I t r u s t  t h a t  thAs i s  t h e  i n f o r m a t i o n  t h a t  you .,. 
. . r e q u i r e .  

7 .  , ... . . - .  ..... . I  Yours t r u l y ,  

. . 
4 

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

I . ,p*. 
Encl.  
RGH/cj 

I 
1 



R. G .  HlLKER 
L I M I T E D  

... CONSULTINO OLOLOOIST CROFTSSIONAL LNOINLLR 

P.O. Box 566 
WHITEHORSE. YUKON TERRITORY 

"LAND OC TMS YIDNIOMT .UN" 

Phelps Dodge Corporat ion o f  Canada L td .  
#904 - 55 Yonge S t r e e t  
TORONTO 215, Ontar io  

JULY 27th, 1970 RE : COOKHOUSE 

- - 

INVOICE NO. 1028 

COOKHOUSE 

Date  Inv .  No. Supp l ie r  

J u l y  7/70 
Ju ly  10/70 
Ju ly  10/70 
J u l y  16/70 
J u l y  4/70 
J u l y  7/70 
J u l y  10/70 
~ u l y -  18/70 
J u l y  16/70 
J u l y  22/70 

J u l y  16/70 

Bob 8 Ken's Meats 
Bob 8 Hen's Meata 
Bob g Ken's Meats 
Bob 8 Ken's Meats 
Seely ts  (Yukon) Ltd.  
R ivers ide  Grocery 
R ivers ide  Grocery 
R ivers ide  Grocery 
Cons. Hydrocarbons 
Cons. Hydrocarbons 
Cons. Hydrocarbons 
R.G. H i l k e r  Ltd. 

Amount 

Add 10% Exped i t i ng  Fee ................................ 
1,590.75 

I 

R I G .  H i l k e r  L i m i t e d  - Cookhouse Labour ................ 750. OON 

............... TOTAL INVOICE $2,340.75 

RECEIVED 
EXTN CHK'D 

DlSTRleUTlON 

I APPROVED I '1 CHEQUE NO, + 



R. G .  HILKER 
Ll M I T E D  

... CON(IULTINO ~ C O L O ~ I S T  PROFESSIONAL LNOINEER 

P.O. Box 566 
WHITEHORBE, YUKON TERRITORY 

*'LAND 01 THC UlDNlOHT SUN" 

MONL: OClrlCt 667-1019 
RLS. (I.a.2.22 

AREA CODE 401 

. 

Phelpa Dodge Corporat ion o f  Canada Ltd.  
#904 - 55 Yonge S t r e e t  
TORONTO 215, On ta r i o  

AUGUST 31at, 1970 Re: COOHHOUSE 

INVOICE NO. 1041 

Date - Inv. No, Supp l ies  Amount 

.............. JULY 25 13217 R ive rs ide  Grocery $ 120.21d 

JULY 18 13089 

JULY 25 09902 

AUG. 11 

Rive rs ide  Grocery .............. 13.94N 

Bob 8 Hen's Meats ............... 142.83 1 
Midway Lodge .................... 

. . 296.30 0 

Cookhouse Labour: J R.G. H i l k e r  L i m i t e d  ....................... 328.01 

Add 10% Exped i t i ng  Fee 62.44 - / ................................ x. 

.......... TOTAL INVOICE $ 686.83 - A 

EXTN CHK'D 
DlSIRlDUTlON 

ACGT NO. 5- 

i 
' I APPROVED 

CHEQUE NO. 



R. G .  HlLKER 
L I M I T E D  

CONSULTINO OIOL001ST . . . PRQFESSIONAL ENOINECR 

P.O. BOX 566 
WHITEHORSE. YUKON TERRITORY 

"LAND OC THE MlDNlOHT #UN" 

Phelps Dodge Corporation of Canada Ltd. 
#904 - 55 Yonge S t ree t  
TORONTO 215, Ontar io 

SEPTEMBER 11th. 1970 RE: COOHHOUSE 

INVOICE NO, 1066 

.CREDIT INVOICE , . . . , . . , 

To: Overchai!ge on Expedi t ing Fee ( Invoice No. 1041) .... $ 32.80 Cr, - 
TOTAL INVOICE m..m..mm.m.. S 32-80 C r -  - 



R.  G. H I L K E R  
L I M I T E D  

CONSULTINO OEOLOOIST . . . PROFESSIONAL ENOINLSR 

P.O. BOX 566 
WHITEHORSE. YUKON TERRITORY 

*'LANO OC THE YlDNlONT BUN" 

Phelps Dodge Corporat ion o f  Canade Ltd.  
#904 - 55 Yonge S t r e e t  
TORONTO 215, Ontar io  

AUGUST 31st, 1970 Re: GEOCHEMICAL DETERMINATIONS 

INVOICE NO. 1043 

Date Amount - Inv.No. Supp l ie r  

J u l y  31/70 3432 Chemex Labs L td .  2,462.60d 

Aug. 1/70 3448 Chemex Labs Ltd.  1,674.40 

Aug. 5/70 

Aug. 20/70 3690 

Chemex Labs L td .  

Chemex Labs Ltd.  

Chemex Lab's Ltd. 1,044.40 v" 
1 

Aug . 25/70 3718 

I 
TOTAL INVOICE q 8,005.20 V; 

, . 

RECEIVED. 

EXTN CHK'D- 
DISI'RIQUPICIN 

I APPROVED- = I 



R.  G .  HlLKER 
L I M I T E D  

CONOULTINO OEOLOOIST . . . PROFESSIONAL ENOINESR 

P.O. Box 566 
WHITIHORSE. YUKON TERRITORY 

"LAND OC THC YlDNlOHT .UN" 

Phelps Dodge Corporat ion of Canada Ltd.  
#904 - 55 Yonge S t r e e t  
TORONTO 215, Ontar io  

Re: SOIL SAMPLES AUGUST 31st, 1970 

INVOICE NO. 1042 

Date - 
FREIGHT , , 

Aug. 12 
J u l y  27 
Aug. 27 
Aug. 1 
Aug. 3 
Aug. 5 

CONTAINERS 

Ju ly  10 
J u l y  20 
J u l y  28 

SUNDRIES 

J u l y  28 
Aug. 12 

EXPED I T  I N G  

Aug. 28 

I n v o i c e  Supp l ie rs  Amount 

018-5513-9420F C.P. A i r  ........... 78 48 @ Q - 4 - f ~ ~ '  
018-5513-9184F C.P. A i r  ........... 3 1 . 8 4v/ LSQ--~*' *' 
018-13969922X C.P. Express ....... 
018-13958280X C.P. Express . . . . . . . 5.004 
018-13958921X C.P. Express ....... 5.804 
018-13970666X C.P. Express . . . . . . . - 50003 5.00d 131.12d 

4470 Northwest Sack Go.. . 2 0 . 0 0 " I U h  
4470A Northwest Sack Co.. . 10.00*~' 
0-0 10 3 8urns Foode L t d  . . . . 1 6 . 0 0 ~ ~ 6 . 0 0 ~  

A18773 Nelson's Limited.... 70 bJ& t i c  p+d 
C.N.T. ............ - 1 . 9 0 4 b c ~ ~ d  2.60 C' 

,* nc( ''P 3 55.032 R.G. H i l k e r  L i m i t e d  . . &cL<&. 

RECEIVED 
WN CH& 

DISTRIBUTION 
ACCT NO. 

11 



R .  G .  HILKER 
L I M I T E D  

. . .  CONOULTINO OEOL0018T PROFESSIONAL ENOINCER 

P.O. Box 566 
WHITEHORSE, YUKON TERRITORY 

"LAND OF rna wlontonr sun" 

Phelps Dodge Corporati on of Canada Ltd. 
#904 - 55 Yonge Stree t  
TORONTO 215, Ontario 

JULY 27th. 1970 RE: SOIL SAMPLES 

INVOICE NO. 1030 

Freight 

C.P .  Air Express B i l l  NO, 018-14-380461 I .  . 

Containers An+- ............................ Burns Food Inv. 8-09979 10.40 J 
Expeditinq , . 
R m G e  Hilker Limited Inv. No. 12190 75.00 d 

......... TOTAL INVOICE 8 215.25 - 



R. G .  H I L K E R  
L I M I T E D  

... CONWLTINO OEOL0010T PROFESS~ONAL ~ N O I N R ~ I I  

P.O. BOX 566 
WHITEHORSE, YUKON TERRITORY 

#'LAN0 OC THC YIONIOHT SUN" 
. 

P h e l p s  Dodge C o r p o r a t i o n  o f  Canada Ltd. 
#904 - 5 5  Yonge S t r e e t  
TORONTO 215, O n t a r i o  

AUGUST 31st, 1970 Re: TRANPORTATION 

INVOICE NO. 1044 

Da te  - 
. J u l y  6/70 

J u l y  24/70 
J u l y  4/70 
J u l y  6/70 
J u l y  18/70 
J u l y  18/70 - 

- - J u l y  28/70 
J u l y  23/70 
J u l y  26/70 
Aug. 10/70 
Aug. 12/70 
Aug. 15/70 
J u l y  27/70 
J u l y  30/70 
J u l y  31/70 
Aug. 20/70 
J u l y  14/70 
J u l y  7/70 

Aug. 31/70 

S u p p l i e r  - Amount 

................... Gulf O i l  15.06# 
Gulf  O i l  ................... 23.10~' ............. Mic Mac Motors 7. 06*/ 
Mic Mac Motors ............. 6 . 4 0 d  ............. Mic Mac Motors 6.25d ............. Mic Mac Motors ............. Mic Mac Motors 
Mic Mac Motors 

:: '5 ............. 6.20d 
4. sow' ............. Mic Mac Motors ............. Mic ~ a c '  Motors 4. 28t4 ............. Mic Mac Motors 6.98J ............. Mic Mac Motors 10.301.1 ...... T r a n s  North Turbo A i r  1,671.50 ...... Trane North Turbo Air 3 0 8 . 5 0 ~ '  

T r a n s  North Turbo Air ...... 519.20 $3,81504: ...... T r a n s  North Turbo A i r  1,316.29,J 
R.G. H i l k e r  Ltd  

3 ............ 550.00vJ 
R.G. H i l k e r  Ltd .  .......... ( T e r r i k o n )  125.00vJ 
R.G. H i l k e r  Ltd. .......... ( T e r r i k o n )  125.00V 

/ 



T BOX 1977 PHONE 668-2177 
WHITEHORSE, YUKON 

W I  TEITORSE, Yukon 

L J 

P.O. NO. 

TO x 
. .. . .  

FLYXNG 8 

FLYXNG 8 

PLUS : 

Charge you w i t h  the following helioopter ohartera: 

Doll k 7 ~ - 3 ~ - 2  FIelicopter CF-QJW 
Crews Connelly and Orban 

J U ~ Y  11, 1970 
Daily Fli~ht Roport No. 3214 

0.9  hours at  $144.00 per hour 
( r a t e  when carrier s u p p l i e s ,  fuel) 

Dell 2 0 6 ~  JetRanger IIelicoptar CF-XFF 
C r s w t  Connnt and Lancaster 

. , .  
, . 

July 7, 1970 
Daily Fl i&ht  Report No. 9590 . 
6 . 3  hour8 a t  $236.00 per hour 1,486.80g , . ( r a t e  when carries supplies fuel) 

Prorated arow expensea at Casino 13.30 (4  cost of  two men far one day) 

~xceaa 'coet  o f  fuel at  Minto 
Charterer assessed with oost 
of fuel over 6 0 ~  per gallon 

132 gallons at  $.30 per gallon 39. dod 

XNVOICE TOTAL 

TERMS: One per  
charged 
30 day@ 

cent interest per month'will be 
on all invoioea not paid within 
of dote issued. 



0 AIR LTD. I 

ATAC J f 3 c  ?. 

w BOX 1977 PHONE 668-2177 

WHITEHORSE, YUKON 

TO: r 1 
R,G. Hilker Limited 

-- 

DATE July 30, 1970 ' INVOICE NO. 385-70 
P.O. NO. 

TO8 Charge you with the aharter o f  Be11 470-3-2 
Nolioopter CF-QJW 
Crew:  Zuttes and Orban 

1.9 houre at $155.00 per hour 
(rate when oarrier suppliea f'ual) 

PLUS a Exoees oobt of fie1 at Miato 
Charterer aenoa~jied w i t h  cost 
of fuol over 60Q per gallon 

35 gallone at 40# per gallon 

TOTAL 

TERMS:, One p;'er oent interest per month will be 
ohargsd on a l l  invoiaes not paid within 
30 daye of dote iaoued. 



,. 
+? 

O AIR LTD. 
BOX 1977 PHONE 668-2177 .4,A,,**. 

WHITEHORSE, YUKON 

TO: r 
R.G. Hilker Limited 

DATE July 31, 1970 INVOICE NO. 425-70 
P.O. NO. 

TO* . . Charge you with the oharter of B e l l  470-3~-2 
Helicopter CP-QJV 
Crew: Zuttor and Orban 

FLYING: July 24, 26 and 27, 1970 
Daily Flight Roport Nos. 3247,3251,3232 

3.2 houre at $155.00 per hour 
(rate whon carrier supplies . , fuel) 

PLUS a Exuess aoet of fue l  at Kidway 
Chartarer assossed with cost 
of fuel over 60d per gallon . 

58  gallon^ at 40@ per gallon 

INVOICE TOTAL 

TERMS:' One per aent %ntereet per month will be 
charged on a l l  h v o f o s s  not paid within 
30 daya of date issued. 



PLUS a Prorated orew expenses at Casino 8 . 7.75 
(t coat of  two men for one day) . 
Excess aoat of fuel at Casino 
Charterer assessed with oorrt 
of fuel  over 60g per gallon 

7 gallono at  72$ par ballon 

IESVOXCB: TOTAL 

TEFZMSt One per cent intereet per month will be .- 

charged on a l l  invoices not paid within 
30 days of date iaeuedr 



// ' T BOX 1977 PHONE 668-2177 
'*ru s b  ' 

' Y  WHITEHORSE, YUKON 

WXTEIIORSE, Yukon 
L 

Apex Mobile 

TO# Charge you w i t h  the following helioopter ahartaraa 

B e l l  2 0 6 ~  JetRanger Helioopter CF-XFP 
Crewt Zimmer and Whitt icaoe 

FLYWQ a ~ u g u s t  11, 1970 
Daily F l i g h t  Report No. 7286 

5.0 hours at 6236.00 porhur 
(rate when aarrbar sugplbs fuel) 

PLUS 1 Prorated arew expenses at Minto 
( two men f o r  one day) 

Exceee aoat  of me1 at Minto 
Charterer aesesssd with  coat 
of  fisl over 60$ per gallon 

105 gallons at 306 per gallon 

Bell 47G-3B-2 Wellieopter CF-QJV 
Crew: Zutter and Duoey 

Auguet 11, 1970 
Daily F l i g h t  Report No. 3262 

0.4 hours at 8l3S.00 par hour 
(rats when c a r s i ~ r  supplies fuel) 





/ CUSTOMEK'S ORDd I 
, . 

SOLD 

i 1 
SALESMAN i 

i 



i 
! 

SHIPPED TO ---JJ&TJ& I I I J i A3DRESS VIA 
-l 



DISTRIBUTOR C/N NO. 
PROVINCIAL TAX 

PACKAGES TO CHARGE 

OM HAND ' R L T U R M C O  RCCLIVCO ON HAND ACKNOWLEOGE THESE DRUMS T O  GOODS RECEIVED 1 
R E C E I V E D  PAYMENT 

LAST DCL. THIS OCL. THIS OCL. THIS DATI DL ON LOAN TO ~e AND CHARGE. 
ABLE AT S 1 2 . 0 0  TACU. 

S I G N E D  CUBTOM R O I S T R I ~ U T O R \ ~  'TO$AL 

1 1  1 INTEREST CHAROCABLC ON OVILROUL ACCOUNTS ~ n l 8  COPY M U ~ T  ACCOMPANY CROV. FUEL TAX RXCUND APPLICAT 



NAME _ /y.fi. H/d/f@A 9 / / s (  4 .. 

SIQNATURB 

MAKE O F  CAR 

"'1 PLEASE D O  WORK 1NDlCA"D 

.m BY CHECK MARK 
IQU*N. I PRICE ( AMOUNT 

ADDRESS 1 
WORK DON= BY I CHECKED BY ( 1 



' .. N A M E  

A3DiZCSS 
-___I_-- 

----.- 

; - -- 2 ------- --- 

I., . .--. 



- - ~ Y o u r  "Tuyota" Il~:iller fur the Yukon . 1 * 
I Main Street and (11, Avenue . Box 2893 . , 

- I .  - WIiITEHORSE, Y.T. - PHONE 467-7202 . . .  
Telex 049.831 3 

Specioiized Volkswogen Service 

I i . 

DATE . . .  " 11)" ' i ' 



Specidirod Vcl:tr;v/ugan Service a !  

I 
, t 

I 

" i 
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- 
+ ., . - t . . 

I 
E , 

, . . ,  . . i -  1 r 
?,,:c rl,\c n;tyro!:'. (YVSOW L";9. ; \  $ 

, y,,U, u*luiu\i* ~ l d c r  f l ~ r  the Yuliull - ! 

1: ' I 
! 

, M,,;" street 6th Avcnuc - 80" 2893 
* 

I - 
- WHITCtfORSE, Y.T. - WDNE bb7.720' 

Tclox 049.831 3 . . 
~ ~ ~ ~ 1 ~ i i z d  V O \ ~ S W O ( J C ~  SOIV~(@ I 





Spuciolired Volkswugen Service 



?,IlC ,',I/I~.! h!o'!'Gm (Y9;:io?i) 1;rD. 

Your "'.t':ty~lil" Ilealcr ior lhe liulinn 
:.!..,in Stlcut nrd 6th A1:enuu - BOA :?593 ' I 

WHI'I'EtIO?SI:', Y.T. --- WON€ 667-7 702 - 
Telc* &4?-83 13 i 

Ci>dcinlizocl Valkswayun Scrvits 
1' 

!J 

I.: 







hliC MAC RIO'i'OTiS ( TUI(O?i) L'I'D. 

Yr~ur "Toynta" llcnler E N  the Yulio11 
8 Muin Sf led and 6th Avenue - BOX 2893 ' I 

WHITCHORSE, Y.T. - PIIONE 667.7202 - .  
Telex 049 8313 

Spciali'od Vol!c;wagun Ssrvlce , I ,  p C\ 

DATE, 
"/ Cj .I 1 4- 
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