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INTRODUCTION 

The copper-molybdenum m i n e r a l i z a t i o n  on  M t .  C o c k f i e l d  

was d i s c o v e r e d  i n d e p e n d e n t l y  a n d  a l m o s t  s i m u l t a n e o u s l y  by 

g e o c h e m i c a l  s a m p l i n g  c r e w s  w o r k i n g  f o r  Newmont M i n i n g  a n d  

t h e  Dawson Range J o i n t  V e n t u r e  ( D R J V ) ,  c o m p r i s e d  o f  S t r a u s  

E x p l . ,  T r o j a n  C o n s o l i d a t e d  M i n e s ,  G r e a t  P l a i n s  D e v e l o p m e n t  

C o . ,  a n d  Molybdenum C o r p .  o f  A m e r i c a .  Newmont s t a k e d  t h e  

n o r t h w e s t  s i d e  a  f ew d a y s  b e f o r e  D R J V  s t a k e d  t h e  s o u t h e a s t  

s i d e  on  J u l y  8 ,  1 9 6 9 .  A camp was i n s t a l l e d  on  t h e  c l a i m s  

b e t w e e n  A u g u s t  1 a n d  20 .  The c l a i m s  a r e  r e g i s t e r e d  i n  t h e  

name o f  A r c h e r ,  C a t h r o  & A s s o c i a t e s  L t d . ,  a s  f o l l o w s :  

C l a i m  Name 

D R  1-48 
P a t s y  1-8 
DR 49-64 

G r a n t  No. R e c o r d i n g  D a t e  

HISTORY, LOCATION A N D  ACCESS 

T h e r e  i s  no r e c o r d  o f  p r e v i o u s  work n o r  e v i d e n c e  o f  

p r i o r  s t a k i n g  o r  p h y s i c a l  s a m p l i n g  o n  M t .  C o c k f i e l d .  T h i s  
t e n  

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

a n d  i s  o n e  o f  t h e  h i g h e s t  s u m m i t s  i n  t h e  a r e a  ( 6 2 5 0  f t ) .  

I t  f o r m s  a  h e i g h t  o f  l a n d  b e t w e e n  t h e  h e a d w a t e r s  o f  D i p  

C r e e k  ( R u d e ,  V i c t o r  a n d  C o l o r a d o  C r e e k s )  a n d  t h e  h e a d w a t e r s  

o f  Se lwyn  R i v e r  ( ~ u t t l e  a n d  C u l b e r t  C r e e k s ) .  P r e s e n t  a c c e s s  

i f  by h e l i c o p t e r .  



1 9 6 9  E X P L O R A T I O N  

S i l t  g e o c h e m i s t r y  was u s e d  t o  o u t l i n e  t h e  anomalous  

a r e a  p r i o r  t o  s t a k i n g .  S u b s e q u e n t  s o i l  s a m p l i n g  on a  p i c k e t e d  

g r i d  and  g e o l o g i c a l  mapping a t  a  s c a l e  o f  1 i n c h  = 1 1 2  m i l e  

c o m p l e t e d  t h e  1969  p rog ram.  F i g u r e  1 shows t h e  g e o l o g y ,  wh ich  

was m o s t l y  mapped by R . E .  C u l b e r t ,  P.Eng a n d  by  Newmont 

g e o l o g i s t s .  F i g u r e s  2 and  3 show t h e  c o p p e r  and  molybdenum 

r e s p o n s e  f rom t h e  s o i l s .  

G E O L O G Y  

M t .  C o c k f i e l d  shows f o r  more o u t c r o p ,  f r e s h  t a l u s  and 

f e l s e n m e r e  t h a n  i s  normal  i n  t h e  Dawson Range .  A p r o m i n e n t  

c o l o u r  g o s s a n  ( y e l l o w  a n d  r e d )  i s - p r e s e n t  n e a r  t h e  summit .  

Because  o f  t h e  good e x p o s u r e ,  good d e t a i l  was p o s s i b l e  i n  

t h e  mapping .  Most o f  t h e  a r e a  i s  a  v o l c a n i c  e r o s i o n  r emnan t  

on a  p e n d a n t  o f  Yukon Group wh ich  i s  e n c l o s e d  i n  t h e  K l o t a s s i n  

B a t h o l i t h .  E v i d e n c e  o f  a n c i e n t  a l p i n e  g l a c i e r s  i s  p r e s e n t  

i n  t h e  fo rm o f  m o d i f i e d  c i r q u e s  and  r e l a t i v e l y  s t e e p  t a l u s  

s l i d e s .  As w e l l ,  t h e  d r a i n a g e  p a t t e r n  h a s  d i s a r r a n g e d  some- 

wha t .  Low t e r r a c e s  and  e r o s i o n  b e n c h e s  a r e  p r e s e n t .  The 

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

f rom t h e  1 9 6 9  Summary R e p o r t  f o r  t h e  D R J V ,  pp  68-77: 



of a  d i f f e r e n t  dra inage  p a t t e r n .  

F o l i a t i o n  i n  t h e  Yukon Group g e n e r a l l y  t r e n d s  

NNW and d i p s  s teeply .  "Bedding" i s  ' apparent ly  not  

always conformable. The magnetic t r e n d  of the  M t .  

Nansen vo lcan ics  has i t s  usual  nor thwester ly  o r i e n t a -  

t i o n  and t h e r e  a r e  some magnetic highs i n  t h e  ad jacen t  

i n t r u s i o n  which do not  have an obvious cause.  One 

f a u l t  zone was recognized which shows r e l a t i v e  move- 

ment upward on t h e  southwest s i d e .    his e i t h e r  pre-  

ceded o r  accompanied t h e  f  e l s i t e s .  Another topogra- 

ph ica l  and magnetic 1 ineament (which appears  t o  be 

accompanied by d i s l o c a t i o n )  i s  p r e s e n t  t o  t h e  south  

of t h e  i n t r u s i v e  c o n t a c t .  

The rocks a r e  mainly members of t h e  M t .  Nansen 

volcanic  s e r i e s ,  which o v e r l i e s  o r  i s  f a u l t e d  a g a i n s t  

t h e  o l d e r  Yukon Group and i s  in t ruded by a  "dent 

cheval" quar tz  monzonite. Rather than  employ t h e  

genera l  rock u n i t s  used f o r  r eg iona l  mapping, however, 

a  s e t  of pure ly  d e s c r i p t i v e  l i t h o l o g i c a l  u n i t s  has 

been used, a s  these  a r e  l i k e l y  t o  be of more economic 

s i g n i f i c a n c e .  

( i )  Metamorphic S u i t e  (Yukon Group) 

A cons ide rab le  percentage o f  t h i s  complex 



c o n s i s t s  of  g reens tone  and de r ived  amph ibo l i t e ,  

sugges t ing  t h a t  t h i s  may have been a  s i t e  of 

v o l c a n i c  a c t i v i t y  a s  f a r  back a s  t h e  e a r l y  

Pa l eozo ic .  On,: t h e  r i d g e  e a s t  o f  B a t t l e  Creek, 

t h e  Yukon-Mt. Nansen c o n t a c t  i s  o f  s u r p r i s i n g l y  

g r a d a t i o n a l  appearance,  r e p r e s e n t i n g  l i t t l e  

more than  a  s low change from r e g i o n a l  t o  c o n t a c t  

metamorphic, w i t h i n  a  b a s a l t i c  t e r r a i n .  The 

u s u a l  assor tment  o f  s c h i s t ,  g n e i s s ,  and f e l d s -  

p a t h i c  m e t a q u a r t z i t e  accompanies t h e  amph ibo l i t e  

i n  lower s e c t i o n s .  Between t h e  f o r k s  o f  B a t t l e  

Creek, l e u c o g n e i s s ,  dominates ,  complete w i t h  

, "dent chevall1 q u a r t z - f e l d s p a r  rock  and migmat i tes .  

I t  i s  p o s s i b l e  t h a t  t h e  i n t r u s i v e  was d e r i v e d  from 

t h e s e  r o c k s .  The l eucogne i s s  produces i t s  u s u a l  

b londe gossan,  b u t  no m i n e r a l i z a t i o n  was observed.  

To t h e  e a s t ,  t h e r e  a r e  l o c a l  a r e a s  of  p y r i t i z a -  

t i o n ,  u s u a l l y  developed where f e l s i t e  dykes have 

i n t r u d e d  t h e  Yukon Rocks. 

On t h e  sou th  end of t h e  p r o p e r t y ,  metamorphic 

rocks  have been f a u l t e d  a g a i n s t  t h e  v o l c a n i c s  on 

a f r a c t u r e  t r e n d i n g  about  120' and d ipp ing  n o r t h -  



- 7 0  - 

e a s t .  Amphibolite, q u a r t z i t e  and g n e i s s  dominate , 

t h e  metamorphic s u i t e  i n  the  v i c i n i t y  of t h e  

proper ty .  

(ii) Volcanic Rocks 

a .  Basa l t s  and r e l a t e d  dark vo lcan ics  

Basa l t s  comprise t h e  bulk of m a t e r i a l  on 

t h e  proper ty ,  which i s  no t  s u r p r i s i n g  a s  they  

a r e  t h e  most common flows of t h e  M t .  Nansen. 

Typica l ly  they  a r e  p l a i n ,  b lack ,  dense and 

drab weathering. V a r i e t i e s  inc lude  p lag io -  

c l a s e  o r  mafic porphyr ies ,  v e s c i c u l a r  f lows,  

green o r  deep grey  co loura t ions ,  ep ido te  

a l t e r a t i o n ,  d i o r i t i z a t i o n ,  i n d i s t i n c t  brec-  

c i a ~  and p y r i t i z a t i o n .  P y r i t i z a t i o n  i s  q u i t e  

widespread and l o c a l l y  i n t e n s e ,  caus ing  a  

dark gossan. Usually t h i s  m i n e r a l i z a t i o n  and 

o the r  forms of a l t e r a t i o n  accompany dyke 

i n t r u s i o n .  What l i t t l e  cha lcopyr i t e  has been 

seen on t h  proper ty  was loca ted  i n  b a s a l t s  

near  the  i n t r u s i v e  con tac t  o r  "dent cheval" 

dykes. I t  was found i n  one p lace  a s  a  d i s -  

seminated minera l ,  bu t  more o f t e n  accompanies 

p y r i t e  and quar tz  i n  f r a c t u r e  f i l l i n g s .  A 



few highly  p y r i t i z e d  f e l d s p a r  porphyry 

dykes c u t  t h e  f e l s i t e s  near  t h e  western 

edge of t h e  p roper ty .  These c l o s e l y  r e -  

semble dyke rocks  c u t t i n g  f e l s i t e s  a t  t h e  

Casino d e p o s i t .  

b. L i ~ h t  weathering volcanic  rocks 

Cer ta in  vo lcan ics  weather l i g h t e r  grey 

than  on f r e s h  s u r f a c e .  These have m c h  t h e  

same range of v a r i a t i o n s  a s  t h e  normal dark . 

b a s a l t s ,  and perhaps even l e s s  tendency t o -  

ward minera l i za t ion .  The rocks pass  grada- 

t i o n a l l y  i n t o  a l l  of the  o the r  vo lcan ic  

u n i t s  and t h e i r  mapping has not  proved g r e a t l y  

s i g n i f i c a n t  except perhaps i n  sepa ra t ing  the  

o t h e r  c l a s s i f i c a t i o n s .  Rocks mapped i n  t h i s  

group on t h e  northwest corner  of t h e  vo lcan ic  

assemblage may be a  f i n e  grained d e r i v a t i v e  

of x ~ e  i n t r u s i o n .  

c .  Volcanic f lows,  b r e c c i a s ,  t u f f s  and dykes 
o f  l i g h t  co lour  

There i s  a cons ide rab le  q u a n t i t y  of a c i d  

volcanic  rock i n  t h e  M t .  Cockfield a r e a .  Some 

may be r e l a t e d  t o  t h e  Carmacks vo lcan ic  e p i -  

sode and a l l  observed flows or  t u f f s  a r e  

q u i t e  high i n  t h e  vo lcan ic  sequence. Rocks 



of t h i s  ca t egory  i n  t h e  southwestern p a r t  

o f  t h e  p r o p e r t y  a r e  b r e c c i a s ,  e x h i b i t i n g  

fragments of  a l l  o t h e r  rock  types  i n  the  

r eg ion .  The ma t r ix  i s  o f t e n  whi te  and i s  

o c c a s i o n a l l y  a  qua r t z  porphyry.  I t  i s  un- 

doubtedly r e l a t e d  t o  t h e  a d j a c e n t  a l t e r e d  

f e l s i t e s  bu t  i s  l e s s  vuggy, a l t e r e d  and of 

l e s s  economic i n t e r e s t .  

An i n t r u s i o n  of t h i s  m a t e r i a l  i n  t h e  

extreme s o u t h e a s t e r n  p a r t  of  t h e  p rope r ty  

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

a l t e r e d  f e l s i t e s  and i s  l i k e l y  t h e  o r i g i n  

of geochemical anomalies i n  t h a t  r eg ion .  

Highly p y r i t i f e r o u s  b a s a l t s  accompany it.  

Rocks of t h i s  group i n  t h e  n o r t h e a s t e r n  

p a r t  of t h e  p r o p e r t y  a r e  mainly t u f f s ,  dykes 

(perhaps f l u i d a l )  and banded f lows.  They 

a r e  mine ra l i zed  only  where accompanied by 

p y r i t i f e r o u s  r h y o l i t e  dykes. 

d.  P y r i t i f e r o u s  r h y o l i t e s  

These h i g h l y  f r a c t u r e d  and r u s t y  rocks  

supply most of t h e  b r i g h t  gossans.  Typ ica l ly  

they  a r e  l i g h t  co loured ,  cher tyand appear 

s i l i c e o u s .  P r i o r  t o  p y r i t i z a t i o n  they  may 



have been da rke r ,  a s  occas ional  remains 

of mafic phenocrysts  can be seen i n  var ious  

s t a g e s  of being replaced  by p y r i t e .  Except 

f o r  f r a c t u r i n g ,  t h e  rock i s  q u i t e  r e s i s t a n t  

t o  a l t e r a t i o n ,  so t h a t  t h e  su lphides  a r e  no t  

leached.  P y r i t e  i s  disseminated and no 

s i g n i f i c a n t  cha lcopyr i t e  has been observed 

i n  t h i s  rock ,  a l though geochemical r e s u l t s  

suggest  it may be p r e s e n t .  

e .  Al tered  f e l s i t e s  

This  , i s  t h e  m a t e r i a l  which g ives  a  l i g h t  

blonde gossan and i n  some ways resembles 

t h e  i n t r u s i o n  a t  Casino. For t h e  most p a r t  

it c o n s i s t s  of vuggy, white  r h y o l i t e  f lows 

wi th  a  sha ley ,  h o r i z o n t a l  c leavage.  Local ly 

it i s  quar t z  o r  f e l d s p a r  porphyry o r  con ta ins  

corrodedpand broken "dent cheval? A few 

h igh ly  a l t e r e d  l i t h i c  fragments a r e  of t e n  

p r e s e n t ,  e s p e c i a l l y  where these  f e l s i t e s  

grade i n t o  t h e  forementioned b r e c c i a s .  Al t e ra -  

t i o n  i s  widespread, a l though seldom of a  high-  

l y  q u a r t z - s e r i c i t e  o r  quar t z -kao l in  n a t u r e  

a s s o c i a t e d  w i t h  Casino. 



The dominant r e p r e s e n t a t i o n  of  t h i s  

rock type  i s  from f lows  capping t h e  two 

h i g h e s t  summits o f  M t .  Cockf i e ld .  I t  i s  

d o u b t f u l  t h a t  t h e s e  have any g r e a t  dep th ,  

and they  e x h i b i t  v e r y  l i t t l e  v i s i b l e  s u l -  

ph ide  m i n e r a l i z a t i o n .  Tourmaline? and 

s p e c u l a r i t e  appear  l o c a l l y .  I t  i s  p o s s i b l e  

t h a t  t h e s e  f e l s i t e s  a r e  r e l a t e d ' t o  t h e  

q u a r t z  monzonite i n t r u s i . o n .  

( i i i )  G r a n i t i c  I n t r u s i o n  

The dominant i n t r u s i o n  i s  t y p i c a l  "dent  

cheva l"  q u a r t z  monzonite,  u s u a l l y  a t t r i b u t e d  t o  

t h e  Mesozoic. Upon approaching a  v o l c a n i c  con- 

t a c t ,  however, s e v e r a l  changes may t a k e  p l a c e .  

Mafics (dominantly hornblende)  f i r s t  c h l o r i t i z e  

and then  d i s a p p e a r  o r  a r e  r e p l a c e d  by p y r i t e  o r  

secondary b i o t i t e .  Boundary phases  and dykes 

g e n e r a l l y  d i s p l a y  "dentt.chevk1" and l o c a l l y  horn-  

b l ende ,  q u a r t z  o r  p y r i t e  i n  a  g rey  groundmass. 

Pink s y e n i t e  i s  p r e s e n t  n e a r  t h e  wes te rn  p a r t  of 

t h e  c o n t a c t  and i t  may n o t  be a  co inc idence  t h a t  

t h i s  i s  t h e ' r e g i o n  where q u a r t z  v e i n s  c u t  [and 



minera l i ze )  both t h e  i n t r u s i o n  and the  vo lcan ics .  

Copper was found i n  q u a n t i t y  only  near  t h e  i n t r u -  

s i v e  con tac t  o r  "dent cheval" dykes.  Usually it i s  

on widely and e r r a t i c a l l y  spaced f r a c t u r e s  i n  b a s a l t s  

and i s  accompanied by p y r i t e  and q u a r t z .  Only a  ve ry  

few f l e c k s  werec-seen i n  p y r i t i z e d  regions  elsewhere.  

Molybdenite was a l s o  found i n  quar tz  ve ins  and occa- 

s i o n a l l y  disseminated near the  i n t r u s i v e  c o n t a c t ,  but  

i n  t h e  i n t r u s i o n  r a t h e r  than b a s a l t s .  One quar t z  

ve in  conta in ing  fer r imolybdeni te  runs f o r  some d i s -  

tance  through the  vo lcan ics  but  a l l  s u r f a c e  m i n e r a l i -  

za t ion  has been weathered o u t .  Both copper and molyb- 

denum showings a r e  r e s t r i c t e d  t o  t h e  western p a r t  

of t h e  o l d e r  i n t r u s i v e  c o n t a c t ,  and t h e  s t r o n g e s t  s u r -  

f a c e  m i n e r a l i z a t i o n  i s  on t h e  Newmont claims al though,  

even h e r e ,  it nowhere approaches economic grade.  No 

galena was seen on t h e  p roper ty  d e s p i t e  f a i r l y  s t rong  

lead  stream sediment anomalies. 

F igures  1 0  and 11 show t h e  r e s u l t s  of g r i d  s o i l  

sampling f o r  copper and molybdenum. Samples were taken  

a t  4 0 0  f o o t  c e n t r e s  except f o r  a r e a s  where l a c k  o f . f i n e  



m a t e r i a l  made sampling imposs ib l e .  There i s  l i t t l e  

s o i l  development on t h e  p r o p e r t y  and a l l  samples 

were t aken  from a  "C"  h o r i z o n .  In  many i n s t a n c e s  

t h e  sample i s  a c t u a l l y  f i n e  t a l u s .  Because samples 

were t aken  from a  much more r e spons ive  ho r i zon  a  

h i g h e r  t h r e s h h o l d  v a l u e  h a s  been used  i n  con tou r ing  

v a l u e s .  I t  i s  i n t e r e s t i n g  t o  n o t e  $ h a t ,  l i k e  t h e  

Hayes p r o p e r t y ,  s i l t  v a l u e s  a r e  o f t e n  h ighe r  t h a n  

t h e  s o i l  v a l u e s  from t h e  a r e a  be ing  d r a i n e d .  The 

on ly  a r e a  s i g n i f i c a n t l y  anoma lous . i n  molybdenum i s  

t h e  q u a r t z  monzonite a t  t h e  n o r t h  end o f  t h e  p r o p e r t y .  

Th i s  anomaly i s  about  2000 f e e t  long  and 1000 f e e t  

wide b u t  l a c k  of suppor t i ng  copper  v a l u e s  r educes  

i t s  p r i o r i t y .  An a r e a  anomalous i n  copper  i s  found 

from l i n e  44N t o  68N from t h e  west  p r o p e r t y  boundary 

t o  b a s e l i n e  B (an anomaly about  4000 f e e t  by 2400 

f e e t ) .  The c e n t r e  p o r t i o n  of t h e  anomaly cou ld  n o t  

b e  sampled due t o  c o a r s e  t a l u s .  Mapping shows p y r i t i -  

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

r o c k s ,  v e r y  s i m i l a r  t o  o t h e r  p a r t s  o f  t h e  p r o p e r t y  

where l i t t l e  geochemical  response  was o b t a i n e d .  

The r e l a t i v e l y  h i g h  background r e sponse  of  t h e  

v o l c a n i c  a r e a s  o f  t h e  M t .  Cock f i e ld  p r o p e r t y  may be  



due u ~ d c r l y i n g ,  mine ra l i zed  i n t r u s i o n . '  If 

i t  i s  p o s s i b l c  t h a t  t h i s  i n t r u s i o n  'is w i t h i n  t h e  

range  of s u r f a c c  d r i l l i n g  w i t h i n  t h e  copper anoaaly.  

Howevcr, s i n c e  no i n t e r c s t i n g  i n t r t l s i v e  f l o a t  

been found and t h e  v o l c a n i c s  a r e  n o t  s t r o n g l y  

o r  a l t c r c d ,  t h i s  p r o p e r t y  i s  a s s igned  a  lower 

has  

f r a c t u r e d  

p r i o r i t y  

f o r  immediate work. SuEf i c i e n t  

made t o  keep t h e  c la ims  i n  good 

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

expend i tu re  has  been 

s t a n d i n g  f o r  two axd 



CONCLUSIONS AND RECOMMENDATIONS 

M t .  C o c k f i e l d  i n t r u s i o n s  do n o t  show s t r o n g  h y d r o t h e r m a l  

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

s t a g e  o f  o r o g e n y  i n  t h e  Dawson Range ( i . e .  C a s i n o ) .  Work 

t o  d a t e  s u g g e s t s  t h a t  t h e  b e s t  m i n e r a l i z a t i o n  i n  t h e  C o c k f i e l d  

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

B a t h o l i t h ,  p o s s i b l y  a b o v e  a  b u r i e d  y o u n g e r  s t o c k .  F u r t h e r  work 

on t h e  D R J V  c l a i m s  s h o u l d  a w a i t  d r i l l  r e s u l t s  f r o m  t h e  b e t t e r  

e x p o s u r e s  o n  t h e  Newmont p r o p e r t y .  
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