
1. 

PHELPS DODGE CORPORATION OF CANADA, LTD. 

GEOLOGICAL AND GEOCHEMICAL REPORT 

ON THE HAYES CK PROJECT CLAIMS, 

PD~GROUP,  

CLAIM SHEET 11515 

PROSPECTOR MOUNTAIN AREA 

YUKON TERRITORY 

Approximately 

Lonsitude' 1370 50' W 

L a t i t u d e  62O 15' N 

, 

!A' I 

NTS '11515 

Work done d u r i n g  

June 16 - Aug. 7, 1970 1 .-c 
I 

I 

F.M. Smith 

January, 1971 



INDEX Paqe - 

Title Page 

Index 

Location Map 

Introduction 

Location & Access 

Property 

Claims Map 

Physiography and Vegetation 

Regional Geology 

Table of Formations 

Project Geology 

Geochemistry 

Results & Interpretation 

Copper Geochem Histogram 

Lead Geochem Histogram 

Zinc Geochem Histogram 

Copper, Lead, Zinc Cumulative % Chart 
Recommendations & Conclusions 

List of Personnel 

Certification 

Appendix A Statistics 

Appendix I3 Certificate of Expenditure 

Appendix C Geochem Results 

Naps in accompanying folder 

Geochem sample and Geology Map (~egional) 1" : : mi. 
Geology and Claim Map 1" : 400' 

Copper Geochemistry 1" : 400' 

Lead II 1" : 400' 

Zinc I f  I : 400' 





TORONTO OFFICE 

5 5  Y O N G E  S T R E E T  

T O R O N T O  I, O N T A R I O  

PHELPS DODGE GOWPORATION OF GANADA, IL~MITILD 
FIDELITY LIFE BUILDING 

404-1112 WEST PENDER STREET 

VANCOUVER I, BRITISH COLUMBIA 

NEW Y O R K  OFFICE 

3 0 0  P A R K  A V E N U E  106 Plain St.,  Whi tehorse,  Y.T. 
N E W  Y O R K  22,  N  Y .  U  S  A .  

-- 

P r o j e c t  100 - Hayes Ck 

G e o l o g i c a l  and Geochemical Repor t  

I n t r o d u c t i o n  

The PDY c l a i m  g roup  a r e a  came t o  t h e  a t t e n t i o n  o f  Phe lps  

Dodge C o r p o r a t i o n  o f  Canada, L t d .  d u r i n g  r e g i o n a l  e v a l u a t i o n  a round  o t h e r  

h o l d i n g s  i n  t h e  same a rea .  Reconnaissance geochem s t ream s a m p l i n g  i d e n -  

t i f i e d  t h e  r e g i o n  cove red  by  t h e  PDY group as  anomalous i n  copper ,  l e a d  

and z i n c .  

A f t e r  t h e  c l a i m s  were s t a k e d  a  reg iona l .  e v a l u a t i o n  o f  t h e  

geo logy and geochem was a t tempted.  Immed ia te l y  a f t e r  a  t a p e  and compass 

g r i d  was l a i d  o u t  o v e r  t h e  c e n t r a l  i m p o r t a n t  p o r t i o n  o f  PDY g r i d .  

L o c a t i o n  and Access 

The PDY Group i s  l o c a t e d  on t h e  west  s i d e  o f  t h e  s o u t h  

f a r k  o f  Hayes Ck n e a r  i t s  headwaters.  The c l a i m s  l i e  on t h e  e a s t  f l a n k  o f  

Apex Moun ta in  on c l a i m  s h e e t  11515. Access d u r i n g  t h e  f i e l d  season was 

b y  h e l i c o p t e r  based a t  C a s i n e  A i r  s t r i p  o r  a t  M i n t o  A i r  s t r i p .  There i s  a  

" w i n t e r M  t o t e  t r a i l  i n t o  a  camp a t  t h e  j u n c t i o n  o f  t h e  s o u t h  f o r k  and t h e  

e a s t  f o r k  o f  Hayes Ck b u t  t h i s  r o a d  i s  v i r t u a l l y  unusab le  d u r i n g  t h e  

summer months. The camp f o r  t h e  work on t h i s  p r o j e c t  was based on Apex 

Creek and crews were p o s i t i o n e d  b y  chopper i n  t h e  morn ing  and r e t u r n e d  t o  

camp a t  n i g h t .  

P r o p e r t y  

The PDY c l a i m s  a r e  r e c o r d e d  i n  t h e  name o f  Phe lps  Dodge 

C o r p o r a t i o n  o f  Canada, L i m i t e d .  ~ h e ~ b o r d e r  on t h e  p r o v i o u s l y  s t a k e d  

FROG group ( t o  t h e  e a s t )  and may s l i g h t l y  o v e r l a p  some o f  t h i s  p r e v i o u s l y  
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n o r t h  o f  t he  Mount Nansen Volcanics w i t h  t he  Mount Nansen hav ing  an un- -- 4 
con fo rm i t y  i n  con tac t  w i t h  t h i s  u n i t  ( un i t  1). The U n i t  10 ( ~ r a n o d i o r i t e )  

had been no ted  t o  t h e  n o r t h  and west as g r a n i t i z i n g  t he  o l d e r  Yukon Group 

b u t  n o t  a l t e r i n g  t h e  o v e r l y i n g  Mount Nansen i n  t h i s  area. ( A  f u r t h e r  d i s -  

cuss ing  o f  t h i s  occurs i n  Report  f o r  Assessment purposes Kook, Apex, Pat  

Claims 115J8,9 R.G. H i l k e r  Ltd.  October 30, 1970). The M t .  Nansen Volcanics -- 
were l o c a l l y  d i f f e r e n t i a t e d  f rom t h e  more common Carmacks Se r i es  ( ~ n i t  12) 

due t o  t h e  anomalous q u a n t i t i e s  o f  copper found i n  t he  Nt. Nansen. T h i s  
rCC- 

c o n d i t i o n  w i l l  be d iscussed l a t e r  under "Stream Geochemical Workv1 

Table o f  Format ions 

GENOZOIC 

T e r t i a r y  

13 Q u a r t z  porphyry,  g r a n i t e  porphyry ,  
halite 

12 Carmacks Volcanics:  Basa l t ,  andesi te ,  d a c i t e  and 
t r a c h y t e  f lows ,  b recc ias  and t u f f s .  

MESOZOIC 

Ju rass i c  o r  L a t e r  

10 Gran i te ,  Granod io r i te ,  and a l l i e d  rock  types 

7 M w t  Nansen Group: Basa l t ,  andes i te  and d a c i t e  f lows ,  
b recc ias  and t u f f s  

1  Mica-quartz s c h i s t ;  some c h l o r i t e  s c h i s t ,  g r a p h i t e  
s c h i s t ,  q u a r t z i t e ,  se rpen t ine ,  gneiss,  l imes tone  

Geoloqy of PDY Group and Immediate Area 

The PDY c l a i m  group covers a  "window" o f  r e d  brown weather- 

i n g  coarse t o  f i n s  g ra ined  B i o t i t e  Q u a r t z  Montoni te  t o  Grani te .  ( u n i t  13) 

There i s  no c l e a r  t r a n s i t i o n  zone between these predominant rocks  and 

occas iona l  patches o f  Fe ldspar  Porphyry Gran i t e  ( i n  t h e  c e n t r a l  p o r t i o n ) .  

Due t o  a  l a r g e  amount o f  skree on s i d e  h i l l s  few con tac t s  cou ld  be def ined.  

The con tac t  between t h e  more a c i d  phases and t h e  M t .  Nansen 

Volcanics was no ted  o n l y  occas iona l l y .  The U n i t  13 Gran i tes  t o  qua r t z  

Monzonites i n t r u d e d  t h e  vo l can i cs  b u t  l i t t l e  therma l  a l t e r a t i o n  i s  ev iden t .  

The Gran i t e  near  t h e  con tac t  becomes r i c h e r  i n  hornblende, p y r i t e  and 



d e v o i d  of b i o t i t e .  I t  is u s u a l l y  f i n e  g r a i n e d  w i t h  f i n e  v e i n l e t s  o f  q u a r t z ,  

s p h a l e r i t e  and  g a l e n a .  The v o l c a n i c s  a r e  more c h l o r i t i z e d  and  show e p i d o t e  

and  q u a r t z  v e i n l e t s  n e a r  t h e  c o n t a c t .  The f l o w s  and  t u f f - a g g l o m e r a t e s  a r e  

more compact  and  d a r k e r  g r e e n  i n  c o l o u r  t h a n  a s s e m b l e d g e s  f u r t h e r  up  t h e  

s equence .  Ml;nor b o r n i t e  w i t h  z e o l i t e s  was n o t e d  i n  o c c u r r e n c e s  i m m e d i a t e l y  

n o r t h  o f  PD 1 $26 on t h e  r i d g e  t o p ,  i n  a  c r u s h e d  s h e a r - v e i n  a s sembledge  - 
p a r a l l e l  t o  t h e  b a n d i n g  ( i e  h o r i z o n t a l  t o  s l i g h t  d i p  SE) of  t h e  v o l c a n i c  

a s sembledge .  A t t i t u d e s  o f  t h e  v o l c a n i c s  l o c a l l y  v a r i e s  r a p i d l y  o r  is  n o t  

d i s c e r n i b l e .  J o i n t i n g  d i r e c t i o n s  v a r i e d  r a p i d l y  b u t  u s u a l l y  c o u l d  b e  

n o t e d  a s  due  t o  n e a r  g r a n i t e  c o n t a c t s  and /o r  r h y o l i t e  d i k e s ,  

The r h y o l i t e  d i k e s  a r e  o f  v a r i e d  t h i c k n e s s  ( a  few i n c h e s  t o  

20 f e e t )  b u t  have  a g e n e r a l  d i r e c t i o n  o f  N N E .  They a p p e a r e d  t o  be  v e r t -  

i c a l  b u t  few c o n t a c t s  were o b s e r v e d  o v e r  l o n g  d i s t a n c e s .  The m a t e r i a l  is  

g r e y  t o  w h i t e  w i t h  l i t t l e  c r y s t a l l i n i t y .  Flow band ing  p a r a l l e l  t o  t h e  

w a l l s  was common w i t h  band ing  due  t o  v a r y i n g  s h a d e s  o f  g r e y .  They gave  

h i g h  v a l u e s  i n  c o p p e r  molybdenum and  z i n c  even  though t h e r e  was l i t t l e  

v i s i b l e  s u l f i d e s ,  I t  i s  p r o p o s e d  t h a t  t h e s e  d i k e s  a r e  p a r t  o f  U n i t  13 

i n t r u s i v e  as no r h y o l i t e  d i k e s  were  n o t e d  c u t t i n g  t h i s  u n i t .  

The mapping on a  r e g i o n a l  s c a l e  was t i e d  t o  t o p o g r a p h y  a s  

d e f i n e d  on t h e  1" : 4 m i  c l a i m  maps ( 1 1 5 1 5 ~ 1 2 ;  11558 ,9 ) .  The mapping of  t h e  

a r e a  w i t h i n  t h e  PDY c l a i m s  was t i e d  t o  a  c h a i n e d  p i c k e t e d  b a s e  and  c r o s s  

l i n e s  as l a i d  o u t  by t h e  p r o j e c t  crew. The c e n t r a l  c l a i m  l i n e  b e a r i n g  was 

u s e d  as t h e  b a s i s  f o r  t h e  main l i n e  w i t h  c r o s s  l i n e s  normal  t o  t h i s  (is. 

b a s e  l i n e  a l i g n e d  a p p r o x i m a t e l y  2 5 0 ° ~ z ) .  

Geochemis t ry  

The PDY c l a i m s  were  s t a k e d  t o  o v e r l a y  a n  a r e a  showing h i g h  

c o p p e r ,  l e a d  and  z i n c  v a l u e s  i n  s t r e a m s .  E a r l y  r e g i o n a l  work had n o t e d  

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

t h e  z i n c  v a l u e s  were  a l s o  anomalous.  The t e s t  f o r  a r e a s  o f  i n t e r e s t  was 

d e f i n e d  by c o i n c i d e n t  c o p p e r  and  z i n c  anomalous  c o n d i t i o n  ( c o p p e r  g r e a t e r  

t h a n  75 ppm, z i n c  o v e r  150 ppm). A l l  e a r l y  s a m p l i n g  i n c l u d i n g  s a m p l i n g  

r e g i o n a l l y  a f t e r  s t a k i n g ,  was a n a l y z e d  a t  t h e  W h i t e h o r s e  B a r r a n g e r  R e s e a r c h  

Labs ,  on  a T e c h t r o n  AA5, a t o m i c  a b s o r p t i o n  machine ,  a f t e r  d i s o l v i n g  a  p o r t i o n  

o f  t h e  8 0  mesh f r a c t i o n  by t h e  p e r c h l o r a t e  ' d i g e s t i o n .  

Later s a m p l i n g  on  t h e  g r i d  l i n e s  by t h e  P r o j e c t  c rew were  











sen t  t o  t h e  Smithers Labora to ry  of Phelps Dodge Corpora t ion  o f  Canada, L td .  

These were r u n  by t h e  same system as t h e  Barranger Labs uses b u t  on a . 

Techt ron AA4 machine. These samples were r u n  f o r  t o t a l  copper, l e a d  and 

z i n c  and a few were r u n  f o r  s i l v e r  (on a t r i a l  bas is ) .  

The g r i d  s o i l  samples were taken f rom l B V  o r  ' C 1  zone 

depending on t h e  t h i ckness  o f  t h e  s o i l  i n  t h e  sample area. Only on t he  

f l a t  areas near  streams were t h e r e  s u f f i c i e n t  depths of f i n e  m a t e r i a l  f o r  

t h e  development o f  t he  r e d i s h  brown ' 0 '  zone. Most skree areas and r i d g e  

tops  had sparce i f  any s o i l .  

The r e g i o n a l  sampl ing was o n l y  o f  r i d g e  tops o r  s i l t  and 

o n l y  these were checked f o r  pH v a r i a t i o n s .  A l a r g e  d i f f e r e n c e  was no ted  

between t h e  pH over  vo l can i cs  f rom those s o i l s  d i f f e r e d  f rom the  a c i d  

i n t r u s i v e s .  The pH over  u n a l t e r e d  M t .  Nansen rocks  on r i d g e  tops  ranged 

f rom 7.8 t o  9.4. The r e s i d u a l  s o i l  over  g r a n i t i c  rocks  ranged f rom 3.5 t o  

5.0. Streams i n  t h e  PDY area were mixed pH b u t  u s u a l l y  were c l o s e r  t o  t h e  

near  n e u t r a l  range (6.5 t o  7.5). 

Resu l ts  and I n t e r p r e t a t i o n  

The l i s t  o f  r e s u l t s  a r e  i n c l u d e d  i n  Appendix A f o l l o w i n g .  

The va lues were analyzed t o  determine t h e  mean and s tandard  d e v i a t i o n  of 

each o f  t h e  t h r e e  elements. T h i s  was done by t he  "normalI1 method r a t h e r  

than  t h e  log-normal  procedure. The l a t t e r  r e q u i r e s  t a k i n g  t h e  l o g s  o f  t he  

va lues be fo re  de te rmin ing  t h e  mean and s tandard  dev ia t i on ;  and i s  used 

when t h e  f requency o f  occurrence graphs show t h e  d i s t r i b u t i o n  o f  va lues  t o  

be log-norma l l y  r a t h e r  than  norma l l y  d i s t r i b u t e d .   his c rea tes  a s m a l l  

e r r o r  i n  t h e  2 and S va lues b u t  saves cons iderab le  mechanical  work). 

The f o l l o w i n g  a r e  f o r  g r i d  s o i l  samples on ly :  - 
Copper mean: X: 23.15 ppm 

s tandard  d e v i a t i o n  : S: 29.57 ppm 

mode:Xm: 15. ppm 

Lead mean: 2 93.77 ppm 

s tandard  d e v i a t i o n  : S: 746.74 ppm 

mode : Xm: 60. ppm 

Z inc  mean: 2 124.72 ppm 

s tandard  d e v i a t i o n  : S: 103.73 ppm 

mode : Xm: 90. ppm 







APPENDIX "8" 

CERTIFICATE OF EXPENDITURE 



3 0 0  P A R K  A V E N U E  

NEW Y O R K ,  N.Y. 10022 

June l l t h ,  1971. 

C e r t i f i c a t e  of Expenditure 
f o r  Assessment Purposes 

f o r  the  period June lst,  1970 t o  November 30th, 1970 

on 
Pro jec t  100 - Hayes Creek 

Yukon Ter r i to ry  

Labour $2,181.25 

Transportat ion - Airborne 

Assaying 

AFFIDAVIT 

VANCOUVER OFFICE 

1112 WEST PENDER STREET 

VANCOUVER, BRIT ISH COLUMBIA 

I, George W. Stanley - Accountant 
res id ing a t  Apt. 201 - 100 Coe H i l l  Dr . ,  
Toronto, Ontario, do solemnly declare  
t h e  above t o  be t r u e  and correc t .  
DECLARED before m e  a t  Toronto, Ontario 
i n  the  County of York t h i s  /.. 1' day of Cer t i f i ed  Correct 
June 1971. 

, *  G. W. Stanley - Accountant 



NEW YORK OFFICE 

3 0 0  P A R K  A V E N U E  

N E W  Y O R K .  N.Y. 10022 

June l l t h ,  1971. 

Labour Costs Incurred 
Pro jec t  100 - Hayes Creek 

Yukon Ter r i to ry  
19 70 

B. J. Vanderkamp - Geologist 
June 23-30 ) 
Ju ly  1-15 ) 
Aug. 1- 7 ) 

B. D. J o l l i f f e  - Geological Ass is tant  
June 23-30 ) 
Ju ly  1-15 ) 

L. E. Watt - Geological Ass is tant  
June 23-30 ) 
Ju ly  1-15 ) 

E. A. Williams - Geological Ass is tant  
June 23-30 ) 
Ju ly  1-15 ) 

AFFIDAVIT 

VANCOUVER OFFICE 

1112 WEST PENDER STREET 

VANCOUVER, BRITISH COLUMBIA 

I, George W. Stanley - Accountant 
res id ing a t  Apt. 201 - 100 Coe H i l l  D r . ,  
Toronto, Ontario, do solemnly declare  
the  above t o  be t r u e  and correc t .  
DECLARED before me  a t  Toronto Ontario 
i n  the  County of York t h i s  /r.&ay of Cer t i f i ed  Correct 
June 19,71. 

'. - 



BOX 1977 PHONE 668-2177 A -  '*EM&' . & 

P.O. NO. 

TO: 

--. " / INVOICE NO. 301-70 - 

: 80 TORONTO JUL 9 1970 

ie following helicopter charters: 

Bell 476-3~-2 Helicopter CF-QFQ 
Pilot: Tom Vickers 

FLYING: June 29 and 30, 1970 
Daily Flight Report No. 5794,5795 

2.8 hours at $155.00 per hour $ 434.00 X 

I& (rate when carrier supplies fuel) 

~ 7 , 5  hours at $144.00 per hour 1,080.00 A 
rate when charterer supplies fuel) 
135 gallons supplied at Alligator ~ake) 

Bell 470-3~-2 Helicopter CF-QJW 
Crew: Zutter and Orban 

FLYING: June 23, 27-30, 1970 J Y  

Daily Flight Report Nos. 317793182, 
~3185,3187,3190 

Ir i/ 

14.5 hours at $155.00 per hour 

1: . &&f (ratb when carrier supplies fuel) 
// ,/ 

PLoS, Excess cost of fuel at Casino 
Charterer assessed with cost 
of fuel over 60$ per gallon 

*- 

261 gallons at 72# per gallon 

INVOICE TOTAL \ 

TERMS:' One per cent interest per month will be 
charged on all invoices not paid within 
30 days of date issued. 

/' 



i@- 
,1SOCl. ,, 

O AIR LTD, I -ATAC " b \: O*?. % 
9 

T .' 

TO: r 
Phelps Dodge Corp. Canada Lt 
404 - 112 West Pender Street 
VANCOWER 1, B.C. 

-- - - - - -  

DATE July 23, 1970 INVOICE NO. 359-70 
I 

P.O. NO. 

TO: Charge you with the following helicopter charters: 

Bell 4 7 ~ - 3 ~ - 2  Helicopter CF-QFQ 
Crew: Armand and' Casey 

FLYING: July 1, 1970 
Daily Flight Report No. 5796 

3.3 hours at $155.00 per hour 
(rate when carrier supplies fuel) 

Bell 4 7 ~ - 3 ~ - 2  Helicopter CF-QJW 
Crew: Zutter and Orban 

FLYING: July 1 to 9, 
Daily Flight 

16.9 hours at $155.00 per hour 
(rate when carrier supplies fuel) 

PLUS : Excess cost of fuel at Casino 
Charterer assessed with cost 
of fuel over 60d per gallon 

304 gallons at 72$ per gallon 

INVOICE TOTAL 

TERMS: One per cent interest per month will be 
charged on all invoices not paid within ' 

30 days of date issued. 



* ,  
NEW YORK OFFICE 

3 0 0  P A R K  A V E N U E  

N E W  Y O R K ,  N.Y .  10022 

1112 WEST PENDER STREET 

VANCOUVER, BRITISH COLUMBIA 

June l l t h ,  1971. 

Laboratory Costs appl icable  t o  assays performed 

on samples taken from Pro jec t  100 - Hayes Creek - Yukon 

Ter r i to ry  i n  1970: assays performed i n  our laboratory 

located a t  Smithers, B r i t i s h  Columbia. 

Ju ly  t o  November 1970 

713 @ $3.00 un i t  cos t  = 

AFFIDAVIT 

I, George W. Stanley - Accountant 
res id ing at Apt. 201 - 100 Coe H i l l  
D r . ,  Toronto, Ontario, do solemnly 
declare  t h e  above t o  be t r u e  and 
cor rec t  . 
DECLARED before  m e  at T o r ~ n t o , ~ O n t a r i o  
i n  the County of York t h i s  day of Cer t i f i ed  Correct 
June 1971. 

- 
' c 6 , $4 1 , L-- - ( 



APPENDIX "C" 

GEOCHEM RESULTS 







. COLLECTOR: ,----------------- - ----- --------------. ANALYTICAL METHOD: ,,,-------------- ------------. 

, DATE:-,,------------------------------------------ DATE: .,,-,,,,,,------------- ...................... . 
PARTS PER MILLION 

LOCATION REMARKS 

/bfo - 6,3 

1~40 - 6 L  ' 
- - 

&@-&3 4 

7. *m 0 -7s 

1 '  . -,I 































- 
COLLECTOR: -----I---- - ------- ANALYTICAL ME I HOD: ,,-,,-,-,---------- 1- --------. 

PARTS PER MILLION L 

REMARKS 

a 

SAMPLE LOCATION 

: : nw<a .  

r nf1,ev c2- 

VP, flu 

- -  

~ 2 ~ 4 8 ~  

//2 f / 0 M  
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