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SUMMARY 

The Ark claims are under la in  c h i e f l y  by grano- 

d i o r i t e  t h a t  has  been in t ruded  on t h e  south  by b i o t i t e  

g r a n i t e .  Swarms of n o r t h  t r end ing  a c i d  and mafic  dykes 

c u t  t h e  g ranod io r i t e .  C h l o r i t e  and ep ido te  a l t e r a t i o n  i s  

common i n  t h e  g r a n o d i o r i t e  e s p e c i a l l y  i n  t h e  v i c i n i t y  of 

t h e  b a s a l t i c  dykes. 

Molybdenum minera l i za t ion  has  been found i n  

quar t z  s t r i n g e r s  and disseminated through t h e  g r a n o d i o r i t e  

and dykes. High z i n c  va lues  suggest  t h e  presence of 

s p h a l e r i t e  i n  t h e  pyr i te -bear ing  p o r t i o n s  of t h e  i n t r u s i o n .  

Minor cha lcopyr i t e  occurs  i n  ep ido te  i n  a p i e c e  of  f l o a t  

made up of c h l o r i t i z e d  porphyry dyke. Magnetite v e i n l e t s  

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

magnetite i s  common i n  t h e  a c i d  dykes. 

A co inc iden t  n o r t h  t r e n d i n g  Cu-Zn-Mo anomaly 

west of t h e  base l i n e  between L28S and 120s is  n o t  of  

s u f f i c i e n t  i n t e n s i t y  s o  a s  t o  be considered s i g n i f i c a n t .  

I t  i s  assoc ia ted  with sub-economic Cu-Zn-Mo m i n e r a l i z a t i o n  

i n  t h e  dykes, g r a n o d i o r i t e  and p a r t  of  t h e  g r a n i t e .  

No f u r t h e r  work i s  recommended a t  t h e  p resen t .  

However t h e  claims on t h e  west s i d e  of  t h e  p roper ty  should 

be r e t a i n e d  u n t i l  a  more complete understanding o f  t h e  

r eg iona l  s e t t i n g  i s  obtained.  
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~ INTRODUCTION 

The Ark (1-56) claims w e r e  s t aked  a s  a r e s u l t  o f  

a reconnaissance geochemical program completed dur ing  t h e  

summer of 1971. 

Staking was completed under c o n t r a c t  by Harman 

Management Limited of Whitehorse dur ing  September 16 t o  

17,  1971, and recorded a t  Whitehorse on September 30, 1971. 

This  r e p o r t  w i l l  desc r ibe  t h e  geology of  t h e  

claim a r e a  and t h e  r e s u l t s  obta ined  from a geochemical s o i l  

survey completed by Canadian Occidental  Petroleum Ltd . ,  

Minerals Divis ion,  t h e  holder  of t h e  c l a ims ,  This  work 

was done t o  determine t h e  cause of  t h e  copper and molybdenum 

stream sediment anomalies d e t e c t e d  i n  t h e  streams d r a i n i n g  

t h e  claim area .  

LOCATION AND ACCESS 

The claim group is loca ted  on 

i n  t h e  Whitehorse Mining D i s t r i c t .  The 

one mi les  west-southwest of Whitehorse. 

c laim map 105-D-12 

proper ty  i s  twenty- 

Access t o  t h e  

property was by h e l i c o p t e r  from Whitehorse. A pack horse  

t r a i l  extends nor th  from t h e  p roper ty  t o  t h e  Alaska Highway. 

As .of  October 6 ,  1971, t h e  only  o t h e r  c la im group 

i n  t h e  a r e a  is  t h e  H.L. c laim group which i s  l o c a t e d  on 

t h e  nor thern  edge of map s h e e t  105-D-12 about t e n  m i l e s  

no r th  of t h e  Ark group. 



PHYSIOGRAPHY AND VEGETATION 

The proper ty  is bounded by two s t e e p  mountain 

r idges  t h a t  t r e n d  nor th .  Mount Arke l l  which rises t o  an 

e l e v a t i o n  of 7246 f e e t  occurs  i n  t h e  n o r t h e a s t  corner .  

The v a l l e y  f l o o r ,  a t  t h e  base of t h e  mountain, is  6000 

f e e t  west of t h e  peak and it has an e l e v a t i o n  o f  4100 

f e e t .  Hence t h e  maximum r e l a t i v e  r e l i e f  on t h e  c la im 

group i s  3146 f e e t .  G l a c i a l  moraine occurs  i n  t h e  v a l l e y  

and forms a  t e r r a c e  along t h e  e a s t  f l ank ing  r i d g e .  The 

t e r r a c e  i s  a t  an e l e v a t i o n  of 4300 f e e t  which is 300 f e e t  

above t h e  stream. Tag a l d e r s  occur  along Arke l l  Creek 

b u t  a r e  replaced  by dwarf b i r c h  and g r a s s  f u r t h e r  up s lope .  

About 400 f e e t  above t h e  stream t a l u s  s l o p e s  a r e  ba r ren  of  

vegeta t ion .  Outcrop occurs  i n  most of t h e  s t reams t h a t  

flow i n t o  t h e  creek and along t h e  t o p  o f  t h e  r i d g e s ,  Rock 

s l i d e s  occur on both s i d e s  of  t h e  v a l l e y  and are washed 

c lean  by small  s t reams and r a i n .  

WORK COMPLETED 

(a) Staking and Line Cut t ing  

The claims were s t aked  by Harman Management 

Limited, Whitehorse, and t h e  d a t a  p e r t a i n i n g  t o  t h e  l o c a t i o n  

of t h e  claim p o s t s ,  t a g s  and t a g  numbers i s  recorded i n  

Appendix I. Claim numbers a r e  l o c a t e d  on t h e  geology map 

(Figure 2 ) .  

The claim a r e a  w a s  covered by a p i c k e t  l i n e  g r i d  

with l i n e s  spaced 800 f e e t  a p a r t  and p icke ted  every 100 f e e t .  



The work was completed under c o n t r a c t  by Eas tern  Associa tes  

from Whitehorse during June 25 t o  J u l y  9 ,  1972. Approximately 

21.2 mi les  of  l i n e  were cu t .  Average product ion p e r  man 

t o t a l l e d  0.4 m i l e  pe r  day. Addi t ional  information i s  recorded 

i n  t h e  Appendix I1 of t h i s  r e p o r t .  

(b) Geology and Geochemistry 

Geology of t h e  a r e a  was mapped dur ing  t h e  p e r i o d  

August 20 t o  Setpember 1, 1972, by M r .  J .T.  Neelands 

and t h e  sampling f o r  t h e  geochemical survey was completed 

by M r .  R.R. Cook and W.F. Boyd. D r .  C.F. Gleeson supervised  

t h e  o v e r a l l  programme. 

(c)  Names and Addresses of Personnel 

Canadian Occidental  Petroleum Ltd. ,  Minerals Divis ion  

J.T.  Neelands 161 Eglinton Ave. E . ,  801 Geo log i s t  
Toronto 1 2 ,  Ontar io  

C.F. Gleeson 

R.R. Cook 

W.F. Boyd 

M. Gartner 

764 B e l f a s t  Road 
Ottawa, Ontar io  

Consul tant  
Geologis t  

5 Rollingwood C i r c l e  S o i l  Sampler 
London 72, Ontar io  

247 Old Yonge S t .  S o i l  Sampler 
Willowdale, Ontar io  

812 S t e e l e  S t .  
Whitehorse, Y. T. 

Eastern Associates  Regld 

R. Voisine Whitehorse, Y. T. 

R. Morin 

M. Curry 

A. Car l ick  

Cook 

Foreman 

L i n e c u t t e r  

I 1  

I 1  





GENERAL GEOLOGY 

The Ark group is under la in  by Mesozoic and 

T e r t i a r y  g r a n i t i c  rocks which have been i n t r u d e d  by a c i d i c  

and b a s i c  dykes. The Mesozoic g r a n o d i o r i t e  covers  a  

major por t ion  o f  t h e  property.  The T e r t i a r y  g r a n i t e  i s  

found only i n  t h e  southwest p a r t  of  t h e  proper ty .  The 

dykes t r e n d  e i t h e r  n o r t h e a s t  o r  northwest  and p a r a l l e l  t h e  

jo in t ing .  J o i n t i n g  genera l ly  t r e n d s  nor th-nor theas t .  

. . The fol lowing t a b l e  of  formations i s  suggested:  

Table of Formations 

Era - 
Cenozoic 

Period Rock Type 

Quaternary Colluvium and g l a c i a l  till 

Mesozoic t o  Cretaceous t o  Rhyol i te ,  p o r p h y r i t i c  (quar t z  
Cenozoic T e r t i a r y  and f e l d s p a r )  r h y o l i t e ,  

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

Mesozoic Cretaceous Hornblende-bioti te  g r a n o d i o r i t e  

Hornblende-Biotite Granodior i te  

Coarse-grained and medium-grained g r a n i t i c  rocks 

occur  wi th in  t h i s  u n i t .  The coarse-grained g r a n o d i o r i t e  

has l a r g e  euhedral  f e l d s p a r  c r y s t a l s  which appear  a l t e r e d .  

Hornblende and b i o t i t e  a r e  medium-grained and compose 

approximately 10 and 5 pe rcen t  r e s p e c t i v e l y  of t h e  rock. 

Magnetite i s  assoc ia ted  wi th  t h e  mafic minerals .  C h l o r i t e  

occurs  secondary t o  b i o t i t e  and hornblende and ep ido te  



secondary t o  f e ldspar .  I n  p laces  l i n e a t i o n  and f o l i a t i o n  

of t h e  b i o t i t e  and hornblende g r a i n s  i s  e v i d e n t  and s t r i n g e r s  

of ep idote  a r e  common. Near t h e  c o n t a c t  between t h e  N i s l i n g  

g r a n i t e  t h e  rock becomes more b a s i c  and could be c a l l e d  a 

quar t z  d i o r i t e .  Hornblendite a l s o  occurs  b u t  it i s  rare. 

Magnetite ve ins  and i n  p laces  e p i d o t e  s t r i n g e r s  

c u t  t h e  rock and p y r i t e  occurs  a s s o c i a t e d  w i t h  t h e  maf ics ,  

molybdenite occurs  a s  f ine-gra ined  disseminated specks.  

B i o t i t e  Grani te  

This g r a n i t e  occurs  on t h e  southwest co rne r  of  t h e  

property.  The rock weathers a l i g h t  brown. Dark smoky 

quar t z  occurs  a s soc ia ted  wi th  white  f e l d s p a r .  B i o t i t e  and 

magnetite occur  a s  accessory minera ls .  Minor e p i d o t e  occurs  

a s  an a l t e r a t i o n  product  o f  f e ldspa r .  M i a r o l i t i c  t e x t u r e  

is p r e s e n t  i n  some specimens. 

Rhyolite ( a p l i t e )  , P o r p h y r i t i c  r h y o l i t e  , P y r r h o t i f  e rous  r h y o l i t e  

Both p o r p h y r i t i c  r h y o l i t e  and r h y o l i t e  dykes c u t  

t h e  g r a n o d i o r i t e  i n  a n o r t h e r l y  d i r e c t i o n .  P o r p h y r i t i c  

r h y o l i t e  i s  a l i g h t  grey rock wi th  a f ine-gra ined  mat r ix  t h a t  

weathers white .  The phenocrysts  a r e  made up of  remelted 

quar t z  c r y s t a l s  t h a t  a r e  less than  3 mm long,  s tubby K-feldspar 

c r y s t a l s '  t h a t  measure l e s s  than 5 mm i n  l e n g t h  and l a t h s  o f  

hornblende. .The abundance of  f e l d s p a r ,  q u a r t z  and hornblende 

phenocrysts i s  approximately 15 ,  1 0  and 3 percen t  r e s p e c t i v e l y .  

I n  p laces  no quar t z  phenocrysts are found and t h e  rock becomes 

a p o r p h y r i t i c  ( f e l d s p a r )  r h y o l i t e .  

The r h y o l i t e  dykes* a r e  g e n e r a l l y  f ine-gra ined ,  

*Note by C.F. Gleeson: t h e s e  r h y o l i t e  dykes should more 
proper ly  be c a l l e d  a p l i t e  dykes. 



l i g h t  grey and aphan i t i c .  They a r e  c h a r a c t e r i z e d  by t h e  

presence of  f i n e l y  disseminated magnet i te  and they appear  

t o  be r e s t r i c t e d  t o  t h e  west  p o r t i o n  of  t h e  claims.  

A pyr rho t i f e rous  phase of t h e  r h y o l i t e  is  p r e s e n t  

i n  one outcrop o f f  of t h e  southeps t  co rne r  of  t h e  p roper ty  

about 400 f e e t  south of  L112,37E. 

P o m h v r i t i c  Basa l t  and Basa l t  

The p o r p h y r i t i c  b a s a l t  i s  c h a r a c t e r i z e d  by randomly 

o r i e n t a t e d  fe ldspar  l a t h s  t h a t  occur i n  a b lack  a p h a n i t i c  

matrix.  Some of t h e  f e l d s p a r  c r y s t a l s  show s i g n s  of  having 

been remelted.  Magnetite occurs  disseminated and i n  v e i n s .  

Specular hemati te  occurs  i n  a l t e r e d  b a s a l t i c  dykes. The 

a l t e r a t i o n  products  a r e  ep ido te  and c h l o r i t e .  Many of  t h e s e  

dykes should be termed f e l d s p a r  porphyr ies  and p o s s i b l y  some 

of them a r e  a n d e s i t i c  i n  composition. 

The non-porphyri t ic  b a s a l t  i s  f ine-gra ined  and dark 

grey on t h e  f r e s h  s u r f a c e  and u s u a l l y  a r u s t y  brown on t h e  

weathered su r face .  The rock i s  s l i g h t l y  t o  moderately 

magnetic and it i s  composed predominantly of  f ine-gra ined  

pyroxene and fe ldspar .  

A b a s a l t i c  dyke con ta in ing  5% p y r i t e  is p r e s e n t  

100 f e e t  south of L112,22E. 



ROCK GEOCHEMISTRY 

One hundred and t h i r t y  f i v e  rock c h i p  samples 

w e r e  taken from t h e  outcrops  and f l o a t  o f  t h e  va r ious  rock 

types  on t h e  property.  The averages of Cu, Zn and Mo i n  

these  samples and t h r e e  composite samples are shown i n  

Table 1. The i n d i v i d u a l  r e s u l t s  have been p l o t t e d  on t h e  

geologica l  map. 

I n  some cases  i n s u f f i c i e n t  samples w e r e  t aken  t o  be 

s t a t i s t i c a l l y  r e l i a b l e ,  however t h e  va lues  f o r  g r a n o d i o r i t e  

a r e  probably r e p r e s e n t a t i v e  s i n c e  they  are t h e  averages f o r  

93 samples. 

Granodiori te  and p o r p h y r i t i c  ( f e l d s p a r )  r h y o l i t e  

have t h e  h ighes t  average copper va lues  (8  pprn); b a s a l t  and 

g r a n i t e  have t h e  h i g h e s t  average z i n c  va lues  (180 and 99 

r e s p e c t i v e l y ) ;  and p y r i t i f e r o u s  r h y o l i t e  and b a s a l t  have t h e  

h ighes t  molybdenum values  ( 3  and 2.5 ppm r e s p e c t i v e l y ) .  

The r e s u l t s  of t h e  composite samples show t h a t  b a s a l t  i s  

considerably h igher  i n  Cu (30 ppm), Zn (254 ppm) and Mo 

(5 ppm) than t h e  r h y o l i t e  o r  p o r p h y r i t i c  b a s a l t .  

Though t h e  composite sample con ta ins  30 ppm copper 

t h e  ind iv idua l  samplesof b a s a l t  ran  low. An examination of  

t h e  geochemical values of t h e  rock ch ips  (Appendix 111) 

shows t h a t ,  i n  genera1,more anomalous copper va lues  are found 

i n  r h y o l i t e  ( a p l i t e )  dykes than  i n  t h e  g r a n i t e  o r  g r a n o d i o r i t e .  

However s e v e r a l  high va lues  a r e  p r e s e n t  i n  t h e  mafic  dykes. 

The h ighes t  value (3200 ppm) i s  p r e s e n t  i n  a  p i e c e  o f  f l o a t  

of  a l t e r e d  porphyry composed of  b lack  c h l o r i t e  and s t r i n g e r s  

of ep ido te  conta in ing  about 1% cha lcopyr i t e .  Other high 



copper values (670 pprn and 490 ppm) a r e  p r e s e n t  i n  composite 

samples of  g ranod io r i t e  and a p l i t e  taken  on L80S and L88S. 

Zinc i s  high i n  some of  t h e  g r a n o d i o r i t e  samples 

(up t o  14000 ppm) and i n  t h e  mafic dykes (maximum of  1000 ppm) . 
A composite sample of weathered fragments (gossan) o f  g r a n i t e  

and a p l i t e  conta in ing  molybdenite taken n e a r  t h e  c o n t a c t  o f  

t h e  g ranod io r i t e  and g r a n i t e  on L72S con ta ins  490 pprn Cu, 

46000 pprn Zn and 860 pprn Mo. Another sample of t h e  same 

m a t e r i a l  taken along L88S con ta ins  670 pprn Cu, 710 pprn Zn 

and 7 pprn Mo. 

High va lues  i n  Mo a r e  f r equen t ly  found i n  grano- 

d i o r i t e  conta in ing  p y r i t e  and i n  p l a c e s  i n  t h e  a c i d  dykes. 

One sample of  g r a n i t e  (#1571) on L112S,25W con ta ins  131 pprn 

Mo . 
I n  summary, t h e  ma jo r i ty  of t h e  anomalous Cu-Mo 

values occur i n  t h e  g r a n o d i o r i t e  and f e l s i c  dykes. however 

a l t e r e d  mafic dykes (? )  may a l s o  con ta in  high copper. High 

z inc  predominates i n  t h e  g r a n o d i o r i t e  and mafic  rocks.  

Copper-zinc appears  t o  be more c l o s e l y  a s s o c i a t e d  w i t h  

ep ido te -ch lo r i t e  a l t e r a t i o n  around mafic dykes. 

The occurrence of high molybdenum values  i n  a l l  

rock types sugges ts  t h a t  molybdenum m i n e r a l i z a t i o n  is  

s t r u c t u r a l l y  and l i t h o l o g i c a l l y  con t ro l l ed .  



Table 1 

Average Metal Content of Rock Units  

Geochemical Resu l t s  (ppm) 
No. of Copper Zinc 14olybdenum 

Rock Type Samples Range Average Range Average Range Average 

Rhyolite 1 4  2-24 5 18-125 40 1- 4 2 

Porphyr i t i c  
( f e l d s p a r )  7 2-36 8 44-170 84 1-4 2 
Rhyolite 

Rhyolite (py) 5 4 - 7 6 19-99 54 2-7 4 

Basa l t  12 2-168 6 33-222 180 1-8 3 

Granodiori te  93 3-105 8 10-690 50 1-4 8 1.5 

Grani te  4 2-4 3 36-214 99 1- 6 2.5 

Composite Samples 

Rhyolite 

Porphyr i t i c  Basa l t  

Basa l t  

G.S.C. Aeromagnetic Survey 

The c o n t a c t  which occurs  i n  t h e  southwest co rne r  o f  

t h e  proper ty  between t h e  more magnetic g r a n o d i o r i t e  and 

the b i o t i t e  g r a n i t e  can be seen on t h e  aeromagnetic map 

(Figure 2 ) .  The c o n t a c t  a s  mapped appears  t o  fo l low t h e  

3075 gamma contour.  I f  t h e  magnetic low t o  t h e  southwest 

is produced by t h e  b i o t i t e  g r a n i t e  then  t h e  low i n  t h e  c e n t e r  

of t h e  proper ty  may a l s o  be produced by b i o t i t e  g r a n i t e .  

Wheller, J.O.* has mapped b i o t i t e  g r a n i t e  n o r t h e a s t  of t h e  

proper ty  which agrees  with t h e  above assumption. 

"Wheeler, J . O .  (1961) Memoir 312, Whitehorse Map - Area 
Yukon T e r r i t o r y  105D 





St ruc tu r a l  Geology 

The major i ty  of  t he  dykes fol low no r th  t r ends ,  

however i n  t h e  sou theas t  corner  of t h e  proper ty  a north-  

e a s t  t r end  predominates. 

The g r a n i t i c  rocks a r e  genera l ly  w e l l  f r a c t u r e d  

by t h r e e  s e t s  of nor th  s t r i k i n g  j o i n t s .  One set  d i p s  

40-60 degrees e a s t ,  another  d i p s  50 t o  70° w e s t  and t h e  

t h i r d  predominant one i s  v e r t i c a l .  Sheet ing f r equen t l y  

occurs on t h e  f l anks  of  t h e  r i dges  along t h e  i n c l i n e d  

j o i n t s  which a r e  subpa ra l l e l  t o  t h e  s t e e p  mountain s lopes .  

This r e s u l t s  i n  s t r i p s  of bedrock being l a i d  ba re  along 

t h e  streams running down t h e  h i l l  sides. Large f ans  o f  t a l u s  

a r e  heaped up a t  t h e  bottom of each smal l  stream. 

In  a small  stream 200 f e e t  n o r t h  of  L24S,12W a 

small  v e r t i c a l  f a u l t  s t r i k i n g  070T occurs .  

Economic Geology, Minera l iza t ion  

Molybdenite and cha lcopyr i t e  a r e  found i n  minor 

amounts on t h e  e a s t  f l ank  of t h e  west r idge .  Chalcopyri te  

occurs  i n  ep ido te  bands i n  a black magnetic, c h l o r i t i z e d ,  

porphyr i t i c  rock. The sample is  an angular  p i ece  of f l o a t  

found a t  t he  bottom of a rock s l i d e .  It (No. 1906) con ta ins  

3200 ppm copper, 145 ppm z inc  and 2 ppm molybdenum. Traces 

of chalcopyr i te  may a l s o  occur  wi th  p y r i t e  i n  t h e  grano- 

d i o r i t e  (e.g. #I565 and 1566) and mafic dykes (No. 1580).  

Molybdenite occurs  i n  qua r t z  ve ins ,  r h y o l i t e  

( a p l i t e )  dykes, disseminated i n  t h e  g r anod io r i t e  and along 

t he  f r a c t u r e  planes.  C rys t a l s  and f l a k e s  of molybdenite a r e  



usual ly  f i n e  and normally they a r e  l e s s  than  5 mrn i n  

diameter. Much o f  t h e  molybdenite found occurs  n e a r  t h e  

con tac t  between t h e  g r a n i t e  and g r a n o d i o r i t e  sou th  o f  

l i n e  72 west. A composite sample of minera l ized  f l o a t  

conta in ing  molybdenite taken i n  t h e  s t ream south  of  l i n e  72s 

con ta ins  860 ppm molybdenum, 490 ppm copper and 46000 ppm z inc .  

The sample is  b iased  i n  i t s  s e l e c t i o n  and r e p r e s e n t s  t h e  

h i g h e s t  va lues  obta inable .  Molybdenite a l s o  occurs  dissemi- 

na ted  i n  r h y o l i t e  ( a p l i t i c )  and f e l d s p a r  porphyry dykes. 

The average th ickness  of  t h e  dykes i s  about 20 f e e t  and 

most rock chips  contained less than 100 ppm molybdenum. 

One sample of  g r a n i t e  (No. 1571) from L112S,27W c o n t a i n s  

131 ppm molybden~rn.~ 

Hence it is  apparent  t h a t  t h e  g r a n i t e ,  g r a n o d i o r i t e  

and f e l s i c  dykes have, i n  p l a c e s ,  been enr iched i n  molybdenum. 

It appears t o  be p r a t i c u l a r l y  abundant i n  t h e  v i c i n i t y  o f  

t h e  g ran i t e -g ranod io r i t e  con tac t .  However t h e  amount seen  

i n  su r face  exposures i s  n o t  s u f f i c i e n t  t o  be o f  economic 

i n t e r e s t  . 
A l t e r a t i o n  ( p r o p y l i t i z a t i o n )  i s  e v i d e n t  i n  t h e  

g r a n o d i o r i t e  which conta ins  e p i d o t e  and c h l o r i t e .  These 

minera ls  a r e  p a r t i c u l a r l y  abundant i n  t h e  v i c i n i t y  of t h e  

a l t e r e d  mafic dykes and they may con ta in  smal l  amounts of 

cha lcopyr i te .  The high geochemical z inc  va lues  normally 

found i n  t h e s e  rocks sugges ts  t h a t  they a l s o  con ta in  

t r a c e s  of  s p h a l e r i t e .  S i m i l a r l y  some of  t h e  e p i d o t e  and 

pyr i te -bear ing  g r a n o d i o r i t e s  con ta in  anomalous amounts o f  

z inc  (198-1400 ppm) and they too  probably con ta in  s p h a l e r i t e .  



Geoloqical Summary 

The proper ty  i s  under la in  by a s t o c k  o f  grano- 

d i o r i t e  which has been in t ruded  by b i o t i t e  g r a n i t e  (Figure 3 ) .  

These s tocks  have been in t ruded  by a series of  n o r t h  

t rending  v e r t i c a l  a c i d  and mafic dykes. Epidote and t o  a 

lesser e x t e n t  c h l o r i t e  a l t e r a t i o n  i s  e v i d e n t  i n  t h e  grano- 

d i o r i t e  e s p e c i a l l y  i n  t h e  v i c i n i t y  o f  t h e  mafic  dykes. 

Magnetite v e i n l e t s  and s t r i n g e r s  are common throughout  t h e  

g ranod io r i t e  and t h e  f e l s i c  dykes a r e  c h a r a c t e r i z e d  by 

conta in ing  5 t o  20 pe rcen t  f i n e l y  disseminated magnet i te .  

Molybdenite occurs  i n  a l l  rock types  b u t  it is 

most abundant i n  the g r a n o d i o r i t e  and f e l s i c  dykes i n  the 

v i c i n i t y  of t h e  b i o t i t e  g r a n i t e  contac t .  Minor c h a l c o p y r i t e  

occurs  i n  t h e  p y r i t e  bear ing  g r a n o d i o r i t e  and dykes and up 

t o  1 percent  is  p r e s e n t  i n  e p i d o t e  bands i n  a sample o f  

f l o a t  o f  black c h l o r i t i z e d  f e l d s p a r  porphyry. 

The Cu-Mo minera l ized  seen  on t h e  Ark claims is 

subeconomic. 

SOIL GEOCHEMISTRY 

Descript ion of t h e  Property and S o i l  Horizons 

The proper ty  has  been g l a c i a t e d  by v a l l e y  g l a c i a t i o n  

up t o  an e l e v a t i o n  of  approximately 4300 f e e t .  A t  t h i s  

e l e v a t i o n  a moraine t e r r a c e  occurs  along t h e  bottom s l o p e  

o f  t h e  e a s t  r idge .  Most of  t h e  a r e a  is covered by t a l u s  

and any s o i l  t h a t  was c o l l e c t e d  i s  r e l a t i v e l y  immature. A 

t h i n  l a y e r  of  volcanic  ash occurs  i n  t h e  v a l l e y s  where s o i l  



development i s  more pronounced. 

Sampling Procedure ( S o i l s  and Rocks) 

Approximately 1000 samples w e r e  t aken  a t  a spacing 

of 200 f e e t  by 800 f e e t  (Figure 6 ) .  I n  g e n e r a l ,  an a t t empt  

was made t o  sample t h e  B horizon wherever poss ib le .  Rock 

chip  samples were taken i n  l i e u  of  s o i l s  where no s o i l s  

could be obtained.  Locations and meta l  con ten t  of rock 

samples a r e  p l o t t e d  on t h e  geology map (Figure  5 ) .  Rock 

type,  l o c a t i o n  and metal  con ten t  o f  t h e  rock c h i p  samples 

are presented i n  Appendix 111. 

Laboratory Procedures 

The s o i l  samples were s e n t  t o  Bondar-Clegg's 

l abora to ry  i n  Whitehorse where they were d r i e d  and s i eved  

t o  minus 80 mesh and every second s o i l  sample w a s  analyzed 

f o r  copper, z i n c  and molybdenum. The rock samples w e r e  

pulver ized  t o  -100 mesh and analyzed a l s o .  Atomic absorp- 

t i o n  spectrometry a f t e r  e x t r a c t i o n  wi th  a h o t  s o l u t i o n  o f  

HC1:HN03 was employed t o  do t h e  analyses .  

Histograms have been cons t ruc ted  f o r  Cu, Zn and 

Mo (Figure 3 ) .  Background va lues  are 50 pe rcen t  of  the 

non-anomalous populat ion and anomalous va lues  a r e  cons idered  

t o  be those  i n  excess  of 97.5 pe rcen t  of  t h e  non-anomalous 

group. The background, anomalous va lues  and range f o r  t h e  

s o i l  samples are given below: 

Copper 

Zinc 

Molybdenum 

Background Anomalous Range o f  
Values (ppm) Values (ppm) Values (ppm) 

13 20 5-210 

80 140 3 3 ~ 4 5 0  

2 7 1-30 
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It i s  ev iden t  from t h e  histograms t h a t  w e l l  

def ined bimodal d i s t r i b u t i o n s  are p r e s e n t  f o r  Cu and Zn. 

Resul t s  

Copper 

Copper va lues  h igher  than  30 ppm form a north-south 

elongated anomaly i n  t h e  northwest co rne r  of  t h e  proper ty .  

Samples conta in ing  more than  100 ppm copper occur  on t h e  

west s i d e  of l i n e s  56s and 48s. The va lues  are 310, 210, 

158, 103 and 100 ppm. The a r e a  enclosed by t h e  anomalous samples 

i s  open t o  t h e  south.  Because of t h e  s t e e p  s l o p e s  h e r e  no 

s o i l  samples were taken,  however t h e r e  i s  no evidence 

of t h e  anomaly on t h e  l i n e s  south  of  t h i s  gap. 

Values g r e a t e r  than 30 ppm form two geochemical 

l ineaments t h a t  t r e n d  nor th .  This t r e n d  p a r a l l e l s  t h e  

s t r i k e  of some of t h e  dykes. From t h i s  it may be i n f e r r e d  

t h a t  t h e  cause of t h e  anomalous va lues  . may be due t o  t h e  

dykes t h a t  i n t r u d e  t h e  g r a n o d i o r i t e  (F igure  4 ) .  Since t h e  

a l t e r e d  mafic dykes con ta in  high va lues  of copper t h e  cause  

of t h e  copper va lues  i s  probably t h e  b a s a l t i c  dykes. The 

n o r t h  end o f  t h e  100 ppm contour i s  i n  an a r e a  under la in  

by a s w a r m  of  mafic dykes. 

Zinc - 
High values of z i n c  occur  along t h e  f l a n k  o f  t h e  

west r idge  and e a s t  of base l i n e  0 between l i n e s  112s and 

120s. Values g r e a t e r  than 100 ppm occur  west o f  base  l i n e  0 

between l i n e s  48s and 96s and east o f  t h e  base l i n e  between 

l i n e s  1125 and 120s. A t  t h e  l a t t e r  l o c a t i o n  t h e  anomaly 

is  open t o  t h e  south.  



The anomalous z inc  zones t r e n d  n o r t h  and t h e  

w e s t  one over l aps ,  i n  p a r t ,  t h e  copper anomaly. Most o f  

the  a r e a  occupied by t h i s  p a r t  o f  t h e  z i n c  anomaly i s  

under la in  by g r a n o d i o r i t e  and swarms o f  f e l s i c  dykes 

( r h y o l i t e  and a p l i t e )  and mafic  dykes. The sou th  end o f  

t h e  anomaly extends southward a c r o s s  t h e  grani te-grano-  

d i o r i t e  contac t .  

The z i n c  anomaly a t  t h e  south  end of  t h e  p roper ty  

e a s t  of the  base l i n e  a l s o  appears t o  be under la in  by 

g r a n o d i o r i t e  c u t  by mafic and f e l s i c  dykes. The z i n c  is  

probably der ived  from s p h a l e r i t e  i n  p y r i t i c  and epidote-  

r i c h  phases o f  t h e  g ranod io r i t e ,  and dykes. 

Molybdenum 

High va lues  i n  molybdenum occur  predominantly 

w e s t  of  t h e  base l i n e  between L24S and 96s. A second 

anomalous lobe runs from L88S, 1 W  t o  t h e  south boundary. 

Eas t  of t h e  base l i n e  s e v e r a l  i s o l a t e d  h ighs  occur .  

The 6 ppm contour o u t l i n e s  a n o r t h  s t r i k i n g  

geochemical l ineament t h a t  p a r a l l e l s  t h e  s t r i k e  of t h e  

w e s t  r i d g e  and dykes. The f i v e  h i g h e s t  va lues  are 48 ,  36, 

30, 25 and 23 ppm. Minor amounts of  molybdenite have been 

found i n  both t h e  a c i d  dykes and i n  p a r t s  of t h e  g r a n o d i o r i t e .  

Also one sample (No. 1571) of  g r a n i t e  is  high i n  molybdenum 

(L112S,25W) . 
The 6 ppm Mo contour i s  co inc iden t  wi th  t h e  30 ppm 

Cu contour and t h e  140 ppm Zn contour.  This  sugges t s  a 

common source f o r  a l l  elements. Cu-Zn-Mo bear ing  f r a c t u r e s ,  



quar tz  ve ins  and dykes i n  t h e  g r a n i t e  and g r a n o d i o r i t e  are 

t h e  probable cause of t h i s  anomaly. 

The south Mo anomaly cont inues  o f f  t h e  claim 

group and i t s  cause is  s i m i l a r  probably t o  t h e  above. 

Copper, Zinc and Molybdenum S o i l  P r o f i l e s  Re la t ing  t o  

Geological Cross-Section 

The cross-sec t ion  drawn along l i n e  56 i l l u s -  

trates t h e  topography and a r e l a t i o n s h i p  between s o i l  

values and bed rock. The geo log ica l  c ross-sec t ion  shows t h e  

g r a n i t e  underlying t h e  g r a n o d i o r i t e  which is  suggested 

i n  t h e  s e c t i o n  dea l ing  with t h e  G.S.C. aeromagnetic survey. 

The r h y o l i t e  dykes may be e i t h e r  t h e  same age as t h e  

g r a n i t e  o r  pos t -g ran i t e  i n t r u s i o n .  The peaks on t h e  cross-  

s e c t i o n  a r e  probably due t o  m i n e r a l i z a t i o n  i n  t h e  r h y o l i t e  

Discussion 

Anomaly 1 

The a r e a  enclosed by Anomaly 1 extends  s o u t h e r l y  

mainly along t h e  s l o p e  of  t h e  w e s t  r i d g e  from l i n e s  28s t o  

120s and cont inues south o f f  t h e  proper ty .  I t  covers  an 

a r e a  of about seven claims. The anomaly i s  d i s r u p t e d  

between l i n e s  104s and 112s by g l a c i a l  till i n  t h e  v a l l e y .  

The geochemical va lues  i n  t h e  s o i l  are probably s i m i l a r  t o  

those  values i n  t h e  bedrock and s i n c e  t h e  va lues  are n o t  of 

s u f f i c i e n t  magnitude, t h e  anomaly cannot  be cons idered  t o  

be s i g n i f i c a n t .  

The zone is r e l a t e d  t o  subeconomic Cu, Cu-Zn o r  



Cu-Zn-Mo minera l i za t ion  i n  a l t e r e d  mafic  dykes, p y r i t i z e d  

and ep ido t i zed  g r a n o d i o r i t e ,  p y r i t i f e r o u s  f e l s i c  dykes and 

g r a n i t e .  Obviously t h e  g r a n o d i o r i t e  j u s t  n o r t h  of t h e  

g ran i t e -g ranod io r i t e  c o n t a c t  has  been s u f f i c i e n t l y  r e a c t i v e  

t o  c r e a t e  a more i n t e n s e  zone o f  m e t a l l i c  minera l i za t ion .  

However f i e l d  evidence does n o t  sugges t  t h e  presence of an 

economically s i g n i f i c a n t  o r e  body a t  su r face .  

RECOMMENDATIONS 

It i s  recommended t h a t  t h e  western p o r t i o n  o f  t h e  

claims be r e t a i n e d  u n t i l  an eva lua t ion  can be  made o f  t h e  

r eg iona l  s e t t i n g .  

Submitted by : 
I 

Toronto, Ontar io  

October 4 ,  1972 



APPENDIX I 

C l a i m  P o s t  I n f o r m a t i o n  

Ref.No, 
on Map 

P o s t  
N o .  

C l a i m  Tag 
N o .  N o .  S t a k e r  Date - L o c a t i o n  

1 0 0 I N  of L120 a t  
19+00W 

n 

1 0 0 ' N  of L104 a t  
21+00w 

II 

II 

n 

1 0 0 I S  of L88 a t  
23+00W 

II 

11 

I1 

1 0 0 ' s  of L72 a t  
25+50W 

11 

II 

II 

1 0 0 ' S  o f L 5 6  a t  
27+00W 

II 

II 

It 

4001N of L28 a t  
28+00W 

II 

II 

It  

400 'N of L30 a t  
30+00W 

I1 

n 

II 

100 'N  of L16 a t  
31+00N 

II 

I1 

II 

400 'N of L8 a t  
32+00N 

I1 

S e p t .  1 6 / 7 1  

W. A t k i n s o n  



If 

11 

I1 

11 

I1 

I1 

It 

11 

I1 

F . E . Harman 
I1 

I1 

11 

11 

O 

I1 

II 

I1 

I1 

I1 

I! 

I1 

I1 

J. Burnett 
I1 

F . E . Harman 
11 

J. Burnett 
It 

n 

11 

11 

It 

I1 

I1 

II 

11 

11 

11 

11 

11 

A. Harman 
11 

11 

I t  

I1 

I1 

100'N of L72 a t  
3+50E 
100's of L56 a t  
2+00E 
BLO,42S 

11 

200'W of B10 a t  
36s 
100'N of L16 a t  
4OO1W 
LO, 6+OOW 
100's of L112 a t  
24+00E 
200's of L96 a t  
30+00E 

11 

11 

200'N of L-8 a t  
2 1E 

11 

I1 

L72,19+50E 
11 

11 

11 

50'N of L77 
It 

I t  

11 

100's of L40 a t  
15+50E 

I1 

n 

4001N of L32 a t  
15+00E 

11 

I1 

4001N of L16 a t  
13+00E 

I1 

11 

100'N of LO a t  
12+50E 
100IN of L112 a t  
51+50E 
5001N of L96 a t  
50+00E 

11 

I1 



S. Williams 11 

11 I 1  

II I1 



APPENDIX I1 

Line Cut t ing  Information 

1) Number of  man days r equr ied  t o  c u t  l i n e s  w a s  60 

2 )  Footage c u t  a s  cross l i n e s :  94,900 f e e t  

3) Footage c u t  a s  base  l i n e s :  17,850 f e e t  

4 )  To ta l  footage c u t  ( c ross  l i n e s  + base l i n e s )  112,750 f e e t  

5) Average progress  p e r  man p e r  day 1,880 f e e t  

6)  100% above t imber  l i n e  
20% t a g  a l d e r s  
80% t a l u s  



APPENDIX I11 

S a m p l e  
Number L o c a t i o n  

L24S18W 
L 3 2 S f  6W 
L32S,  8W 
L40S,lOW 
L4OS, 8W 
L4OSl6W 
L56S , l 5 W  
L64S,26W 
L64S , l4W 
LO, l4W 
L8S ,16W 
L l 6 S ,  1 1 W  
L32S ,12W 
L48S,9W 
L64S ,22w 
L 0 , 6 E  
L0 ,24E  
LO ,29E 
L8S,22E 
L8S,  1 6 E  
L8S,  1OE 
L8S,  8E 
1 8 S f 2 E  
L24S118E 
L24S ,22E 
L16S117E 
L56S ,4E  
L56S,  l 4 E  
L56S  , l 6 E  
L56S,  l 7 E  
L48S114E 
L4OS , l S E  
~ 7 2 s ~  4W 
L64S ,BL 
L64S14W 
L8OS,8W 
L8OS12W 
L32S ,  6E 
L32S ,10E  
L32S ,20E 
L32S ,26E 
L32S128E 
L32S ,36E 
L X S ,  38E 
L32S,  42E 
L 6 4 S I  38E 
L64S  ,47E 
L72S ,50E  
L72S ,  42E 

Rock G e o c h e m i s t r y  

Rock Type and D e s c r i p t i o n  

granodiori te 
hornblende granodiorite 
granogiorite 

I t  

11 

11 

r h y o l i t e  
granodiorite 

11 

11 

11 

11 

11 

I 1  

11 

11 

f eld.  porphyry 
granodiorite 

11 

py,rhyol i te  
granodiorite 

11 

granodiorite ( p y )  
I t  

granite ( N i s l i n g )  
a p l i t e  
granite ( N i s l i n g )  

11 11 

granodiori te 
11 

(PY) 
granodiorite It 

(PY 
granodiorite 

11 

G e o c h e m i c a l  
R e s u l t s  (ppm) 

Zn - Mo 
.3 

granodiorite w i t h  epidote 11 
granodiorite 5 

11 8 
11 4 
I 1  2 

grani te  ( N i s l i n g )  2 



L72S ,  32E 
L74S,  34E 
L64S1 32E 
L64S ,3OE 
L64S124E 
L64S ,24E 
L64S , 2 0 E  
L64S118E 
L64S , l 6 E  
L72S ,  8E 
L72S,  1 2 E  
L 7 2 S I  l 4 E  
L72S  ,20E  
L72S128E 
L 8 0 S f 2 2 E  
L8OS, 32E 
L8OS, 42E 
L8OS ,52E 
L88S ,52E  
L 8 8 S f 4 2 E  
L 8 8 S t  32E 
L88S122E 
L88S , 1 2 F  
L56S118W 
L56SI2OW 
L56S126W 
L56Sf36W 
LS6S,  38W 
L48Sf18W 
L4 8 S ,  14W 
L4 8 S ,  1 O W  
L48S ,  32W 
L48SI2OW 
~ 3 2 s ~  20W 
LO, 16W 
LO ,20W 
LO ,24W 
LO ,25W 
LO ,26W 
LO, 32W 
L0,34W 
LO, 36W 
LO, 38W 

grani te  ( N i s l i n g )  
granodiorite 

11 

granodiori te spidote 
granodiorite 

I1  

I t  

granodior i te  epidote 
granodiori te 

I t  

11 

rhyo l i t e  
gran i te  ( N i s l i n g )  
granodiorite 

11 

11 

fe ld .  porphyry 
granodiorite 

I1  

g r a n o d i o r i t e  ( p y )  
g r a n i t e  
granodior i te  
f e ld .  porphyry 
fo l i a t ed  granodiori te 
basal t  
basa l t  ( p y )  
basal t  
granodiori te 

I1  

porphyry 
granodiori te 
fol ia ted grani te  
w i t h  epidote 
basalt  dyke 

ap l i t e  

basa l t  

altered diabase ( b a s a l t )  

basal t  + e p i d o t e -  
ch lo r i t i zed  g r a n i t e  



a p l i t e  with epidote 8 

epidote i n  f o l i a t e d  granite24 

b a s a l t  (diabase )py 19 
f  e ld .  porphyry 36 

flow rhyo l i t e  4 

f o l i a t e d  granodior i te  4 
(PY ,mo) 
rhyo l i t e  ( a p l i t e )  - 4 4  

por . b a s a l t  (feld.porph) 8 

rhyo l i t e  1 

granodior i te  31 

f  e l d  .porphyry 4 

a ~ l i t e  (rhy) 8 

a p l i t e  (rhy) py 

spec hematite i n  5 

granodior i te  
rhyo l i t e  
rhyo l i t e  
b a s a l t  (py) 
rhyo l i t e  (py) 

- - 

rhyo l i t e  
.basalt  
granodiori  t e  
b a s a l t  
granodior i te  
quartz 
granodior i te  
rhyo l i t e  

I1 

f e  l d  .porphyry 
b a s a l t  
granodior i te  
b a s a l t  
g ran i t e  b a s a l t  
rhyo l i t e  ( a p l i t e )  
epidote 
granodior i te  (mag. ) 
granodior i te  (py) 
rhyo l i t e  (py & mg) 
rhyo l i t e  (maq ) 
granodior i te-  9 
Basalt  (mafic dyke) 7 

189 
T o -  ; 



- 

* g r a n o d i o r i t e  - t y p e  s p e c i m e n  

L32S, 30W b a s a l t  ( m a f i c  Dyke) 3  212  
L64 ,16E g r a n o d i o r i t e  2  -48 
L72,8E g r a n i t e  l i m o n i t e  < 2 %  py 2  3 2  
b e t w e e n  L64 & fo l ia ted  granodiorite 2 8  35 
7 2 , 3 0 0 '  above 
cr.  
Compos i t e  t a k e n  g r a n o d i o r i t e  22  49  
i n  s t r e a m  b e d  
n e a r  L56 W side 
c o m p o s i t e  t a k e n  g r a n o d i o r i t e  ( M o ? )  5 700 - 
b e t w e e n  L72 & 64 
b e t w e e n  80 & 8 8 , g r a n o d i o r i t e  ( 2% p y )  3  5 6  
2 6 3  f r a c t u r e d  
b e t w e e n  88 & 9 6 ,  11 tt IS 1 6  70  
2  8E 
100 'N of L104 r h y o l i t e  ~ 2 %  p y ,  yellow 7  29 
a t  43E g r e e n  m i n e r a l  
L16,24E,  gossan grani te  sheared 20 42  
400 '  o f  L64 r h y o l i t e  3  20  
a t  23W 
L64,25+OOW 11 2 7  4 5  
200'N o f  L64 11 6 44 
a t  24W 
L56,31E II 62  36 
200 'N of L56 g r a n o d i o r i t e *  l.7 36  

. a t  29+50W 
stream N o f  Compos i t e  of s u l p h i d e s  i n  
L88S gran a n d  a p l i t e  670  - 710 - 
s t r e a m  N of composite of s u l p h i d e s  22-  T i 3  
L72 i n  apl i te  and granite 
stream N of *I IF I' I# 490  46000 
L80S 

- 
L24,21W r h y o l i t e  22 1 2 2  
100 'N o f  L24 11 1 4  5 4  
a t  17W 
L24,12W gossan granodiori te 4  60 
200'N of L24 composite of r h y o l i t e  4  7 3  
a t  17W 
400 'N of L120 p y r r h o t i f e r o u s  rhyo l i t e  5 8 8  
a t  36E 
100 'N o f  L112 p o r p h y r i t i c  basalt  2  26  
a t  24E c o m p o s i t e  
L24,17W basa l t  composite 30 254  
100 'N  of L16 s p e c u l a r  h e m a t i t e  i n  9  1m 
a t  24W basal t  - 
4 0 0 ' s  o f  L48 f e l d . p o r p h y r y  1 0 0  - 6 5  
a t  29W 
3 0 0 ' s  o f  L24 basal t  ( ? )  f l o a t  3200 1 4 5  

. a t  4W 7 4% C p , m a g n e t i t e  



E boundary, 0 
11 " 10N 
11 " 20N 
I 1  " 26N 
crossline,lOW 
E . Ridge l i n e ,  
10s 
E r idge  l i n e ,  
20s 
E r idge  l i n e ,  
28s 
E r idge  l i n e ,  
40s 
L16Sf l 4 W  
L16S1 36W 
L16S1 18W 
L16Sf 36W 
L80S, 30W 
L72S125W 
L72S124W 
L8OS, 20W 
~ 7 2 s ~  15w 
L88S128W 
L96S1 38W 
L104W,26W 
L120S, 18W 
L112S, l o w  
L112S, 1 2 W  
L88S, 8W 
L112Sf 25w 
L112S127W 
L112SI 30w 

granodior i  t e  
granodiori  t e  porphyry 
g ranod io r i  te  
f e l d  . porphyry' 
g ranod io r i  te 

11 

granod io r i  t e  porphyry 
g r a n o d i o r i t e  (py ) 
ep ido te  
b a s a l t  
g r a n o d i o r i t e  
q u a r t z  d i o r i t e  
g r a n o d i o r i t e  

II 

p o r p h y r i t i c  b a s a l t  
g r a n o d i o r i t e  porphyry 
g r a n i t e  ( n i s l i n g )  
r h y o l i t e  (py) 
g r a n o d i o r i t e  (py ) 
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