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REPORT ON THE 1970 MINIBAL EXPLORATION PROGRAM 

PRINCESS AND DUCHESS CLAIMS GROUPS 

YUKON TERRITORY 

BOREALIS 'EXPLORATION LIMITED 

SUMMARY 

The Pr incess  and Duchess Claim Groups, Yukon T e r r i t o r y  

were examined during t h e  1970 f i e l d  season by Norman H. Urse l  

Associa tes  Limited f o r  Borea l i s  Explorat ion Limited. 

These claim groups a r e  loca ted  on the  c r e s t  of t h e  

Dawson Range which i s  under la in  by a g r a n i t i c  b a t h o l i t h  and 

numerous g r a n i t i c  plugs.  Porphyry copper depos i t s  may be  found 

i n  t h i s  geologic  environment and, i n  f a c t ,  t h e  Casino Mines 

Limited depos i t  i s  loca ted  18 mi les  e a s t  of t h e  claim groups. 

A geochemical s o i l  survey and stream sediment survey 

were completed on t h e  claim groups. The claims w e r e  a l s o  

prospected and a geologic  map of t h e  proper ty  was prepared. 

No anomalous samples were d e t e c t e d  by t h e  s o i l  survey 

and s t ream sediment survey, and no evidence of porphyry copper 

minera l i za t ion ,  such a s  i n t e n s e  f r a c t u r i n g  o r  a l t e r a t i o n ,  was 

found during t h e  geologic  mapping. Prospect ing revea led  t r a c e s  

of su lphide  minera l i za t ion ;  however, s e l e c t e d  grab samples of 

minera l ized  rock assayed no more than  0.05% copper, 0.002% MoS2, 

0.10 oance per  ton  s i l v e r ,  t r a c e  gold and t r a c e  lead. 



Thi r ty  element semi-quanti tat ive analyses of rock 

samples apparent ly leached of sulphide minera l iza t ion  d i d  not 

de tec t  r e s idua l  metals. 

No fu r the r  work i s  recommended on Princess and Duchess 

Claim Groups. 
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INTRODUCTION 

The Pr incess  Claim Group (310 c la ims)  and t h e  Duchess 

Claim Group (32 c la ims)  cover approximately 28 square mi les  i n  

t h e  Dawson Range, Yukon Ter r i to ry .  These claims a r e  p l o t t e d  on 

Department of Northern A f f a i r s  and Natural  Resources claim maps 

115-5-11, Doyle Creek and 115-5-14, Coffee Creek. Borea l i s  

Explorat ion Limited he ld  t h e s e  claims under an op t ion  t o  purchase. 

The geologic  environment of t h e  Dawson Range i s  

f avourable f o r  exp lo ra t ion  f o r  porphyry copper depos i t s .  The 

Casino Mines Limited porphyry copper d e p o s i t ,  18 mi les  e a s t  of 

t h e  Pr incess  Claim Group, con ta ins  an es t imated  1,164,000,000 

tons  averaging 0.30% copper and 0.04% MoS2 (Northern Miner, 

December 25, 1969). This  depos i t  covers  an a rea  6,000 f e e t  

by 3,500 f e e t .  Archer and MaTn (1970) c a r r i e d  out  an o r i e n t a t i o n  

geochemical survey on t h e  Casino depos i t  and concluded t h a t  s o i l  

sampling f o r  copper was an e f f e c t i v e  explora t ion  method and t h a t  

prospect ing  and geologic mapping would have l i m i t e d  usefu lness  

due t o  the  s c a r c i t y  of outcrop. 

The primary purpose of t h e  1970 f i e l d  program was t o  

search f o r  a porphyry type  copper depos i t  and t o  e v a l u a t e  t h e  

o v e r a l l  mineral  p o t e n t i a l  of t h e  area .  S o i l  samples were 

c o l l e c t e d  a t  an average spacing of 1,000 f e e t  and analyzed f o r  

copper i n  t h e  base-camp. During t h e  course  of t h e  s o i l  survey, 

i t  became apparent t h a t  'Yloatl '  (boulders) i n  t h e  s o i l  was 

usua l ly  der ived  from t h e  underlying bedrock, and prospect ing and 



geologic  mapping of f l o a t  were c a r r i e d  out  along a l l  s o i l  sample 

t r a v e r s e  l i n e s .  

The p o s s i b i l i t y  t h a t  o the r  types of minera l i za t ion  

occur i n  t h e  a r e a  was checked by a  stream sediment survey. 

Samples were analyzed f o r  T o t a l  Heavy Metal content  ( l e a d ,  

z i n c ,  copper. ) 

LOCATION AND ACCESS 

The Pr incess  and Duchess claim groups a r e  l o c a t e d  i n  t h e  

Yukon T e r r i t o r y ,  200 m i l e s  N.W. of Whitehorse, a t  13902OfW 

longi tude ,  6204S1N l a t i t u d e .  These claims a r e  loca ted  on t h e  

c r e s t  of t h e  Dawson Range Mountains which l i e  between t h e  

Alaska Highway and t h e  Yukon River.  

Whitehorse can b e  reached by d a i l y  scheduled a i r l i n e  

f l i g h t s  from Edmonton, P r ince  George and Vancouver. 

The P o l a r i s  a i r  s t r i p ,  cons t r u c t e d  and maintained by the  

P o l a r i s  Syndicate ,  i s  l o c a t e d  a t  an e l eva t ion  of 3,000 f e e t  on t h e  

P r incess  claim group. The a i r  s t r i p  i s  approximately 3,000 f e e t  

long and 100 feet wide and i s  long enough t o  handle DC-3 a i r c r a f t .  

A l t e r n a t e  access  i s  pxovided by a  t r a c t o r  road  from 

t h e  'Casino Mines proper ty ,  which i s  18 mi les  e a s t  of t h e  Pr incess  

group. The Casino Mines proper ty  has  a  g r a v e l l e d  a i r s t r i p  capable  

of handling DC-3 a i r c r a f t  and i s  a l s o  a c c e s s i b l e  by a t r a c t o r  road  

from t h e  Yukon River. 

1970 FIELD PROGRAM 

The f i e l d  pa r ty  c o n s i s t e d  of a  p a r t y  c h i e f / g e o l o g i s t ,  

two geologica l  a s s i s t a n t s ,  two f i e l d  a s s i s t a n t s  and a  cook. The 



p a r t y  a r r i v e d  i n  t h e  f i e ld  on June  5, 1970 and l e f t  on August 15, 

1970. 

Base camp w a s  e s t a b l i s h e d  a t  t h e  P o l a r i s  a i r s t r i p .  The 

p rope r ty  w a s  mapped and sampled from t h i s  camp w i t h  t r a n s p o r t a t i o n  

provided by a t r a c k e d  v e h i c l e ,  a 5-5 Bombardier. 

During t h e  f i e l d  season ,  t h e  fo l lowing  programs w e r e  com- 

p l e t e d :  c l a im  t a g s  w e r e  a t t a c h e d  t o  a l l  c l a i m  p o s t s  on t h e  P r i n c e s s  

and Duchess c l a i m  groups;  a geo log ic  m a p  of t h e  c l a im  groups w a s  

completed and a s m a l l  a r e a  sou th  of t h e  c la im groups  w a s  mapped i n  

a reconna issance  manner; p rospec t ing  w a s  carried ou t  throughout  

t h e s e  a r e a s ;  a geochemical s o i l  survey of  t h e  c l a i m s  w a s  completed;  

stream sediments  on t h e  c l a im  groups w e r e  sampled f o r  geochemical 

a n a l y s i s  and,  wherever p o s s i b l e ,  s t r e a m  sediments  were panned and 

t h e  heavy-mineral r e s i d u e s  w e r e  examined. 

The geo log ic  and geochemical surveys  w e r e  t i e d  i n t o  a 

base  l i n e  by pace  and compass t r a v e r s e s .  The b a s e  l i n e  w a s  chained 

and surveyed by Brunton compass. The t r a c t o r  road ,  which ex t ends  

a c r o s s  t h e  p r o p e r t y ,  w a s  a l s o  surveyed by Brunton compass and cha in .  

The pace  and compass t r a v e r s e s  were a l s o  t i e d  i n t o  t h e  t r a c t o r  road.  

For convenience,  t h e  g r i d  c o o r d i n a t e s  g iven  i n  t h i s  r e p o r t  

a r e  t h e  U.T.M. c o o r d i n a t e s  shown on t h e  base  map, r a t h e r  t han  t h e  

c o o r d i n a t e s  of t h e  base l i n e  and t r a v e r s e  l i n e s .  

TOPOGRAPHY 

The Dawson Range i s  e s s e n t i a l l y  a series of h igh  r i d g e s .  

I n  t h e  p a s t  i t  w a s  a p l a t e a u ,  b u t  h a s  s i n c e  been e l e v a t e d  and i s  



now thoroughly d i s s e c t e d  by stream v a l l e y s  ( C a i r n e s ,  1916) .  

E l e v a t i o n s  range  from 1 ,500  f e e t  t o  7,000 f e e t  above sea l e v e l .  

On t h e  P r i n c e s s  and Duchess c l a i m  g roups  t h e  maximum 

topographic  relief i s  2,500 f e e t .  S t e e p  s l o p e s  1 ,000  t o  1 ,500  

f e e t  h igh  a r e  common, bu t  t h e r e  are f e w  c l i f f s .  The t r e e  l i n e  i s  

i r r e g u l a r  and v a r i e s  between 2,800 and 4 ,000 feet  i n  e l e v a t i o n .  

Between t h e  tree l i n e  and about  4 ,500  feet e l e v a t i o n ,  t h e  ground 

i s  covered by 'buck-brush'  ( a  dwarf b i r c h ) .  Above 4 ,500 f e e t  

t h e r e  are only low bushes and g r a s s .  F r o s t  b o i l s  due t o  permafrost  

a r e  on ly  found above 4,500 f e e t .  

The stream v a l l e y s  have over lapping  s p u r s  and V-shaped 

p r o f i l e s .  Outcrops o f t e n  have a p e c u l i a r  c a s t e l l a t e d  appearance.  

T h i s  evidence sugges t s  t h a t  t h e  c o u n t r y  h a s  n o t  been g l a c i a t e d .  

Geochemical s o i l  surveys  are more r e l i a b l e  i n  u n g l a c i a t e d  t e r r a i n  

t han  i n  g l a c i a t e d  t e r r a i n .  

A t  lower e l e v a t i o n s  t h e  major stream v a l l e y s  have w i d e ,  

f l a t  f l o o r s .  T h i s  i s  due t o  a l a y e r  of f r o z e n  a l l u v i a l  m a t e r i a l .  

Th i s  m a t e r i a l  t e n d s  t o  accumulate i n  t h e  major s t reams  as i t  i s  washed 

i n t o  t h e s e  v a l l e y s  by t h e  t r i b u t a r i e s  and i s  f r o z e n  b e f o r e  i t  can 

b e  washed away (Ca i rnes ,  1916) .  Such an accumulation of  a l l u v i a l  

m a t e r i a l  would t e n d  t o  obscure  geochemical anomal ies  from sou rces  

a t  t h e  bottom of t h e  v a l l e y .  F o r t u n a t e l y ,  ve ry  l i t t l e  a l l u v i a l  

m a t e r i a l  occurs  on t h e  c l a i m  groups. 







GEOLOGY 

Reqional Geology 

Information on t h e  r eg iona l  geology i s  mainly der ived  

from t h e  Geological Survey of Canada map 1048A, t h e  Geological  

Map of t h e  Yukon T e r r i t o r y ,  Cai rnes  (1916) and Archer and Main, 

(1970).  The Pr incess  and Duchess claim groups a r e  loca ted  on a 

g r a n i t i c  b a t h o l i t h  which i s  e i t h e r  p a r t  of t h e  Coast Range batho- 

l i t h  o r  poss ib ly  i s  a l a r g e  s imi la r  f e a t u r e  p a r a l l e l  and nor th  of 

t h e  Coast Range b a t h o l i t h .  Roof pendants of metamorphic rocks 

a r e  contained wi th in  t h e  f e a t u r e  and i t  i s  in t ruded  by g r a n i t i c  

s tocks  and gabbroic bodies  . Unmetamorphosed volcanic  rocks  and 

dyke rocks  a r e  a l s o  found i n  t h i s  a r e a .  

Mineral d e p o s i t s  a r e  found throughout t h e  b a t h o l i t h .  The 

Casino S i l v e r  Mines Limited porphyry copper molybdenum d e p o s i t ,  w i th  

supergene enriched zones i s  18 mi les  e a s t  of t h e  claim group. 

Geoloqy of t h e  Pr incess  and Duchess Claim Groups 

The geology of t h e  claim groups i s  shown on t h e  accompany- 

ing  maps. The geology was mapped along a l l  s o i l  survey t r a v e r s e  

l i n e s ,  a l l  outcrops v i s i b l e  on a i r  photos were examined and pros- 

pec t ing  w a s  c a r r i e d  out throughout t h e  claim groups. Because of 

t h e  s c a r c i t y  of outcrop, t h e  geologic  mapping w a s  based mainly on 

t h e  examination of f l o a t  m a t e r i a l .  F loa t  mapping i s  f a i r l y  r e l i a b l e  

i n  t e r r a i n  t h a t  has  not  been g l a c i a t e d ;  however, t h e  exact l o c a t i o n  

of c o n t a c t s  i s  uncer t a in  due t o  t h e  downhill  movement of t h e  su r face  



mater ia l .  

The o ldes t  rocks i n  t h e  a rea  a r e  metamorphic s c h i s t s  and 

gneisses  contained i n  a roof pendant i n  t h e  ba tho l i t h .  These rocks 

a r e  in t ruded by quar tz  veins and a p l i t e  dykes, and contain most of 

t h e  t r a c e s  of .sulphi.de minera l iza t ion  found i n  t h e  area.  

The metamorphic rocks a r e  in t ruded  by gabbro. I n  a few 

places ,  t h e  gabbro conta ins  disseminated p y r i t e ,  pyrrhot i t e  and 

t r a c e s  of chalcopyr i te .  The f i e l d  t e s t  f o r  n i cke l  sulphides i n  

bedrock (dimethylglyoxine t e s t )  was used, but  no n i cke l  minera l iza t ion  

was detected. 

The above rocks a r e  in t ruded by f i n e  grained g r a n i t e  and 

a p l i t e .  It i s  assumed t h a t  t he  f i n e  grained g r a n i t e  and a p l i t e  i s  

a contact  phase of t h e  coarse  grained g r a n i t i c  rocks of t h e  

ba tho l i th .  

Most of t he  claims a r e  under la in  by t h e  rocks of t h e  

ba tho l i t h ,  mainly coarse  grained quar tz  monzonite or poss ib ly  

coarse gra ined grani te .  A porphyryt ic  d i o r i t e  and porphyryt ic  

quartz  d i o r i t e  a r e  a l s o  found i n  t h e  ba tho l i t h .  

Unmetamorphosed volcanic rocks and quar tz  fe ldspar  

porphyry were found only i n  f l o a t  and t a l u s .  Because they a r e  not 

metamorphosed, these  a r e  apparent ly t h e  youngest rocks i n  t h e  area.  

The quar tz  fe ldspar  porphyry, i n  a few a reas ,  contained small  patches 

of l imonite.  However, s o i l  samples adjacent  t o  t h e  l imonite  bearing 

rocks were not anomalous. 
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F i e l d  Descript ion of Rock Uni t s  

The r e l a t i v e  ages of t h e  rock  u n i t s  a r e  shown i n  t h e  

Table of Formations. Locations of grab samples from outcrops 

and f l o a t  a r e  shown on t h e  geologic  map. Rock types  a r e  descr ibed  

below. 

TABLE 1 

Table of Rock Formations 

Geological Unit 

4 

Li tholoav 

Volcanic Rocks ( a n d e s i t e ,  d a c i t e ,  
t u f f )  and Quar tz  Feldspar Porphyry 

G r a n i t i c  Rocks (coar se-grained 
g r a n i t e ,  f ine-grained g r a n i t e ,  
a p l i t e ,  p o r p h y r i t i c  d i o r i t e  and 
p o r p h y r i t i c  quar t z  d i o r i t e )  . 
Metagabbro (may inc lude  mafic 
metavolcanics).  

Metamorphic Rocks ( b i o t i t e  s c h i s t ,  
c h l o r i t e  s c h i s t ,  g r a n i t e  gne i s s  
and q u a r t z i t e ) .  

Metamorphic Rocks 

The metamorphic rocks  occur a s  roof pendants and a r e  

in t ruded  by t h e  f i n e  gra ined  phases of t h e  b a t h o l i t h .  The 

metamorphic rocks a r e  not  d i f f e r e n t i a t e d  on the  map. They inc lude  

b i o t i t e  s c h i s t ,  c h l o r i t e  s c h i s t ,  g r a n i t i c  gne i s s  and q u a r t z i t e .  

The metamorphic rocks do not form l a r g e  outcrops;  outcrops 

a r e  small and usua l ly  elongated i n  t h e  d i r e c t i o n  of t h e  f a b r i c  of 

t h e  metamorphic rock. The rocks  a r e  not megnetic i n  hand specimens 

nor do they show a d i s t i n c t  expression on t h e  aeromagnetic map. 



The gneisses  and s c h i s t s  i n  many l o c a l i t i e s  conta in  

numerous narrow quar tz  ve ins  and l enses  which were sampled. 

Se lec ted  grab samples assayed no more than  t h e  fo l lowing values:  

0.05% copper, 0.002% MoS2, 0.01 ounce per ton s i l v e r ,  and t r a c e s  

of gold and lead. 

The q u a r t z i t e  contained fewer quar t z  ve ins ;  however, 

t h e s e  were wider and more continuous. The q u a r t z i t e s  were o f t e n  

rusty-weathering and l o c a l l y  were es t imated  t o  con ta in  up t o  1% 

disseminated p y r i t e .  Grab samples from t h e  r u s t y  zones gave 

s i m i l a r  values t o  t h o s e  above. 

Metagabbro 

The metagabbro i s  a  very f i n e  gra ined  t o  coa r se  gra ined  

rock  made up of f e l d s p a r  and c h l o r i t i z e d  amphibole. Coarse grained 

phases a r e  o f t e n  gne i s s i c .  Some of t h e  rocks included under t h i s  

heading may very w e l l  b e  mafic metavolcanics al though no vo lcan ic  

s t r u c t u r e s  were recognised i n  t h e  f i e l d ,  

Small bodies  of t h e  metagabbro i n t r u d e  t h e  meta-sediments 

and, i n  tu rn ,  t h e  metagabbro appears  t o  b e  in t ruded  i n  p l a c e s  by 

a p l i t e  dykes, however, t h i s  r e l a t i o n s h i p  was seen only i n  f l o a t .  

This rock type  usua l ly  forms outcrops near t h e  tops  of 

h i l l s ,  with d i s t i n c t i v e b l o c k y  t a l u s  s lopes.  The metagabbro i s  

magnetic i n  t h e  hand specimen and i t  i s  thought t o  b e  t h e  cause o f  

t h e  l a r g e  aeromagnetic anomaly on t h e  e a s t e r n  h a l f  of t h e  P r i n c e s s  

claim group. 
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A few outcrops of t h i s  rock  type  con ta in  t r a c e s  of 

disseminated p y r r h o t i t e  and very r a r e l y  t r a c e s  of disseminated 

chalcopyri te .  The outcrops  were sampled and assayed only t r a c e s  

of copper and n ickel .  The dimethylglyoxine t e s t  f o r  n i c k e l  su lphide  

i n  bedrock was used f r e q u e n t l y  but  was always negat ive.  

Boulders of carbonate- r ich  a l t e r e d  metagabbro, b r e c c i a t e d  

metagabbro wi th  epidote  and c a l c i t e ,  p o r p h y r i t i c  d i o r i t e ,  b i o t i t e  

s c h i s t  and c h l o r i t i c  s c h i s t ,  containing up t o  about 1% disseminated 

p y r r h o t i t e  and t r a c e s  of cha lcopyr i t e ,  were found i n  a t r i b u t a r y  of 

Doyle Creek (approximate coordina tes  300,00OE, 22,835,000N). A 

number of t h e s e  boulders  were sampled and were found t o  conta in  no 

n i c k e l  and no more than 0.05% copper. T h i r t y  element semi-quantative 

spec t rographic  analyses  d i d  not i n d i c a t e  any economic minera l i za t ion  

a s s o c i a t e d  wi th  t h e s e  boulders.  

G r a n i t i c  Rocks 

Most of t h e  Pr incess  and Duchess claim groups a r e  under la in  

by g r a n i t i c  rocks.  

The most common rock  type  i s  coar se  gra ined  g r a n i t e  or 

perhaps quar t z  monzonite or granodior i te .  The coa r se  grained 

' 'granite" i s  l a r g e l y  made up of f e l d s p a r  and  quartz ,  with 5 t o  10% 

b i o t i t e  and/or amphibole and i s  occas ional ly  in t ruded  by a p l i t e  

dykes . 
The g r a n i t e  forms d i s t i n c t i v e  c a s t e l l a t e d  outcrops,  t h e  

shape of which a r e  c o n t r o l l e d  by widely spaced j o i n t s .  This  rock  

i s  not magnetic i n  t h e  hand specimen nor does i t  form a d i s t i n c t i v e  



expression on t h e  aeromagnetic maps. Traces of p y r i t e  a r e  

found i n  a few areas .  

F ine  grained g r a n i t e  and a p l i t e  a r e  a l s o  found on t h e s e  

claim groups. These rocks  u s u a l l y  a r e  found only i n  f l o a t  bu t  

they  a r e  a l s o  found a s  narrow dykes i n t r u d i n g  t h e  metamo~phic 

rocks ,  t h e  metagabbro and coarse  grained g ran i t e .  I t  i s  assumed 

t h a t  t h e s e  a r e  a contac t  phase of t h e  g r a n i t i c  rocks.  

The f i n e  gra ined  g r a n i t e  i s  made up of quar t z  f e l d s p a r  

and 5% t o  10% b i o t i t e .  It i s  s t a i n e d  throughout by l imoni te  and 

occass ional ly  conta ins  t r a c e s  of r e s i d u a l  p y r i t e ,  

The a p l i t e  i s  a f i n e  gra ined  p ink  rock  made up of q u a r t z ,  

f e l d s p a r  and t r a c e s  of b i o t i t e  or c h l o r i t e .  

It i s  p o s s i b l e  t h a t  t h e  f i n e  gra ined  g r a n i t e  i s  a quar t z -  

s e r i c i t e - p y r i t e  a l t e r a t i o n  of t h e  coarse  grained g r a n i t e ;  however, 

samples of f i n e  gra ined  g r a n i t e  and a p l i t e  d i d  not con ta in  copper 

and s o i l  samples i n  t h e  v i c i n i t y  of t h e s e  rocks were not found t o  

b e  anomalous. 

Porphyrytic d i o r i t e  and porphyryt ic  quar t z  d i o r i t e  a r e  

found along wi th  t h e  g r a n i t i c  rocks ,  usua l ly  a s  boulders  a s s o c i a t e d  

with boulders  of g r a n i t i c  rock. I n  t h e  f e w  outcrops seen, t h e  

porphyryt ic  d i o r i t e  occurs  a s  dykes i n  coa r se  gra ined  g r a n i t e .  

Close examination d i d  not r u l e  out t h e  p o s s i b i l i t y  t h a t  t h e s e  bodies  

of porphyryt i c  d i o r i t e  were dyke-shaped inc lus ions  i n  t h e  g r a n i t e .  

In  o the r  a r e a s  of f l o a t  t h e r e  were rocks t r a n s i t i o n a l  i n  appearance 

between coarse  grained g r a n i t e  and porphyryt ic  d i o r i t e  or porphyryt ic  
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q u a r t z  d i o r i t e .  The age  r e l a t i o n s h i p  between t h e  po rphyry t i c  

d i o r i t e  and q u a r t z  d i o r i t e  ,and t h e  c o a r s e  g ra ined  g r a n i t e  i s  

ambiguous; however, t h e  d i o r i t i c  rocks  were always found wi th  t h e  

c o a r s e  g r a i n e d  g r a n i t e  and i t  i s  assumed t h a t  they  a r e  a phase  of 

t h e  g r a n i t i c  b a t h o l i t h .  

I n  t h e  southwestern  co rne r  of t h e  P r i n c e s s  c l a i m  group 

and on t h e  sou thern  border  of t h e  Duchess c l a i m  group,  t h e  po r -  

p h y r y t i c  d i o r i t e  and q u a r t z  d i o r i t e  are found as ou tc rops  which 

form d i s t i n c t i v e  h i l l s  covered w i t h  blocky t a l u s .  

I n  t h e  hand specimen t h e  po rphyry t i c  d i o r i t e  and q u a r t z  

d i o r i t e  are s l i g h t l y  magnetic.  A low i n t e n s i t y  aeromagnet ic  anomaly 

i n  t h e  same area as t h e  ou tc rop  i s  probably caused by t h e s e  rocks .  

Often t h e s e  rocks ,  i n  ou tc rop ,  have a r u s t y  appearance 

which i s  due t o  magnet i t e .  I n  g e n e r a l ,  t h e r e  are no s u l p h i d e s  

a s s o c i a t e d  wi th  them; however, one boulder  of po rphyry t i c  d i o r i t e ,  

found i n  Doyle Creek,  con ta ined  t r a c e s  of c h a l c o p y r i t e  ( a s s a y  0.05% 

coppe r ) .  The source  of t h i s  boulder  i s  probably t h e  t r i b u t a r y  of 

Doyle Creek desc r ibed  under t h e  s e c t i o n  on metagabbro. 

Volcanic  Rocks and Q u a r t z  Fe ldspar  Porphyry 

These rock  t y p e s  were found on ly  i n  f r o s t  heaved t a l u s  on 

t h e  southwestern  co rne r  of t h e  P r i n c e s s  c l a i m  group,  on t h e  wes te rn  

edge of t h e  Duchess c l a i m  group and 1.5 t o  2 m i l e s  sou th  of  Duchess 

c la im group. The occur rences  on t h e  c l a i m  groups are conf ined  t o  

two s m a l l  a r e a s .  



The occurence south of ~ u c h e s s  claim group was found on 

s e v e r a l  l a r g e  h i l l s  which w e r e  c a r e f u l l y  examined. Because of t h e  

c i r c u l a r  shape of t h e  h i l l s  and t h e  c i r c u l a r  na tu re  of an as soc ia ted  

nega t ive  aeromagnetic anomaly, t h i s  occurrence appears  t o  be an 

i n t r u s i v e  plug. 

There a r e  a wide v a r i e t y  of volcanic  rocks  wi th in  t h e  

a r e a ;  however, i n  t h e  hand specimen t h e  most predominant types  

appear t o  be a n d e s i t e  or  dac i t e .  A f e w  specimens a r e  f i n e l y  

laminated and a r e  probably t u f f .  Approximately 10% of t h e  t a l u s  

i s  quar tz- fe ldspar  porphyry. Th i s  i s  a f i n e  gra ined  quar tz-  

f e l d s p a r  rock with very few mafic minera ls ,  and quar t z  and f e l d s p a r  

phenocrysts.  In  t h e  occurrences i n  t h e  southwestern corner  of 

P r incess  claim group and south of Duchess claim group, t h e  quar tz-  

f e ldspa r  porphyry conta ins  small  pa tches  of l imonite .  It i s  

p o s s i b l e  t h a t  t h e s e  r ep resen t  leached su lphides ,  however, copper 

assays  were never higher than  0.05%. A number of  samples were taken 

f o r  t h i r t y  element semiquan t i t a t ive  spec t rographic  a n a l y s i s ,  however, 

t h e r e  was no i n d i c a t i o n  of r e s i d u a l  metals  such a s  molybdenum. 

Although d e t a i l e d  geochemical s o i l  sampling was c a r d i e d  out i n  t h e  

v i c i n i t y  of t h e s e  occurrences,  no va lues  higher than  15 p a r t s  pe r  

m i l l i o n  copper were obtained. 

The volcanic  rocks and quar tz- fe ldspar  porphyry a r e  not  

metamorphosed and it  i s  assumed t h a t  they  a r e  t h e  youngest rocks  

i n  t h e  area.  These rocks  have a very l i m i t e d  occurrence on t h e  

claim groups; however, coa r se  gra ined  g r a n i t e  f l o a t  i n  some a r e a s  

had purple  f i l m s  on t h e  j o i n t  bases ,  t h e  colour of which i s  very 
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s i m i l a r  t o  t h e  colour of some of t h e  volcanic  rocks.  This 

i n d i c a t e s  t h a t  t h e  volcanic  rocks may have been eroded from l a r g e  

areas .  

S t r u c t u r a l  Geology 

Because of t h e  s c a r c i t y  of rock  outcrop,  very l i t t l e  

s t r u c t u r a l  information was recorded. 

From t h e  l i m i t e d  exposure a v a i l a b l e ,  t h e  s t r u c t u r e  of 

t h e  metamorphic rock  appears complex. In  genera l ,  c leavage i s  

roughly p a r a l l e l  t o  t h e  a x i s  of t h e  roof pendant. The metagabbro 

and coar se  gra ined  g r a n i t e  a r e  we l l  j o i n t e d  and t h e s e  j o i n t  systems 

a r e  r e f l e c t e d  i n  t h e  alignment of t h e  streams. 

Several  small  f a u l t s ,  s t r i k i n g  a t  1200, were mapped i n  t h e  

g r a n i t i c  outcrop near 285,00OE, 22,835,000N. These f a u l t s  a r e  

adjacent  and p a r a l l e l  t o  a topographic l ineament,  i n  p a r t  represented  

by t h e  upper v a l l e y  of Doyle Creek. Aeromagnetic anomalies a r e  

a l s o  a l igned  along t h i s  t r end .  This  probably r e p r e s e n t s  a f a u l t  

zone with a s s o c i a t e d  i n t r u s i v e  gabbros. 

Economic Geology 

Traces of minera l i za t ion  found on t h e  proper ty  a r e  

descr ibed  under t h e  f i e l d  d e s c r i p t i o n  of rock  u n i t s  above. 

Because of . t h e  proximity of t h e  claim groups t o  Casino 

Mines Limited porphyry copper depos i t ,  t h e  occurrence of i n t r u s i v e  

g r a n i t i c  rock ,  favourable  minera logica l  i n d i c a t i o n s  and t h e  

p o s s i b i l i t y  of supergene enrichment, t h i s  a r e a  was considered 

favourable  f o r  exp lo ra t ion  f o r  porphyry copper depos i t s .  



Such d e p o s i t s  a r e  usua l ly  c h a r a c t e r i z e d  by i n t e n s e  

f r a c t u r i n g  and a l t e r a t i o n  of t h e  host  rock; however, f r a c t u r e d  

and a l t e r e d  rock  was very r a r e  on t h e  claim groups. A few 

boulders  of f r a c t u r e d  g r a n i t e  with ep ido te  and carbonate  concen t ra t ions  

were found near 300,20OE, 22,820,150N, but  no economic minera l i za t ion  

was a s s o c i a t e d  with t h e s e  rocks.  This f r a c t u r e d  g r a n i t e  i s  on t h e  

p r o j e c t i o n  of a f a u l t  zone and i s  probably r e l a t e d  t o  t h e  f a u l t ,  

No porphyry copper minera l i za t ion  was found. 

GEOCHEMISTRY 

In t roduc t ion  

The Pr incess  and Duchess claim groups were covered by a 

geochemical s o i l  survey and a stream sediment survey. The s o i l  

survey was c a r r i e d  o u t  along t r a v e r s e  l i n e s  t h a t  were t i e d  i n t o  a 

base  l i n e  and a t r a c t o r  road. I n  genera l ,  t h e  spacing between 

sample l i n e s  and sample s i t e s  was 1,000 f e e t ;  however, spacing 

v a r i e d  t o  s u i t  t h e  economic p o t e n t i a l  of t h e  geologic  environment. 

The p o r t i o n  of t h e  roof pendant o f  metamorphic rocks which 

contained t r a c e s  of su lphide  minera l i za t ion  i n  quar t z  ve ins  was 

sampled a t  500-foot l i n e  and sample spacing. On t h e  nor thern  ha l f  

of t h e  proper ty  t h e  s t e e p  s i d e s  of l a r g e  stream v a l l e y s ,  below t h e  

3,000-f oot contours ,  were not s o i l  sampled; however, s t ream sediments 

i n  t h e s e  v a l l e y s  were sampled. This was considered t o  be an adequate 

reconnaissance method, s i n c e  a c t i v e  s o l i f 9 u c t i o n  on t h e  va l l ey  s lopes  

c a r r i e s  t h e  s o i l s  i n t o  t h e  streams. 



S o i l  samples were taken immediately adjacent  t o  outcrops 

or t o  t a l u s  t h a t  contained l imoni te  or leached sulphides.  These 

samples were analysed immediately t o  expedi te  follow-up on 

p o t e n t i a l l y  anomalous areas .  These samples a r e  not included on 

t h e  s o i l  sample map. 

The sediments i n  a l l  streams i n  t h e  a r e a  were sampled. 

Wherever poss ib le ,  t h e  streams were sampled immediately below 

t r i b u t a r i e s  and t h e  sediments panned t o  o b t a i n  t h e  heavy mineral  

r e s idue ,  which was examined under a hand l e n s e  and under an 

u l t r a - v i o l e t  l i g h t .  

A l l  s o i l  samples were t e s t e d  i n  t h e  f i e l d  f o r  c o l d  

e x t r a c t i b l e  copper (cx:Cu) and t o t a l  heavy meta ls  (THM). The 

f i e l d  analyses  were checked by sending samples t o  t h e  Whitehorse 

Assay Office.  

The purpose of t h e  s o i l  survey was l a r g e l y  t o  explore  f o r  

porphyry copper d e p o s i t s ,  while  t h e  stream sediments survey served  

a s  a reconnaissance check f o r  o ther  types  of minera l i za t ion  i n  t h e  

area.  No anomalous va lues  were found i n  e i t h e r  survey. 

S o i l s  

The Pr incess  and Duchess claim groups a r e  loca ted  i n  a 

por t ion  of t h e  Yukon T e r r i t o r y  t h a t  has  not been g l a c i a t e d .  The 

topography i s  c h a r a c t e r i s t i c ,  having V-shaped v a l l e y s ,  overlapping 

spurs ,  and c a s t e l l a t e d  outcrops.  No evidence of l o c a l  mountain 

g l a c i a t i o n ,  such a s  c i rques ,  v a l l e y  moraines, e t c . ,  was found 

nor was t h e r e  any g l a c i a l  overburden on t h e  property.  All t h e  



s o i l s  a r e  r e s i d u a l .  

These r e s i d u a l  s o i l s  a r e  i n  p laces  recognized by t h e  

d i s t i n c t i v e  f l o u r - l i k e  t e x t u r e  of t h e  a l t e r a t i o n  product-clay,  

while  i n  t h e  v i c i n i t y  of t h e  coarse  grained g r a n i t e ,  t h e  s o i l  i s  

composed of coa r se  g ra ins  of quar tz  and fe ldspar  and f l a k e s  of 

b i o t i t e .  

The s o i l s  have r e a d i l y  recognizable  horizons.  The 

th ickness  of t h e  horizons and of t h e  t o t a l  s o i l  p r o f i l e  v a r i e s  

g r e a t l y  throughout t h e  property.  S o i l s  a r e  t h i c k e s t  a t '  t h e  bottom 

of s l o p e s  due t o  downslope movement caused by permafrost ,  t h i n n e s t  

on t h e  upper p a r t s  of s l o p e s  and of in termedia te  depth on t h e  c r e s t  

of r idges .  

The s o i l  horizons a r e  descr ibed  below: 

A-0  Horizon - This horizon i s  composed of organic  m a t e r i a l  and 

b lack  humus. 

A - 1  Horizon - This  i s  a  l i g h t  brown s o i l  conta in ing  r o o t s ,  organic  

debr i s  and some clay.  

B Horizon - The B horizon i s  a  d i s t i n c t i v e  darker brown colour  

and may b e  composed of sand, s i l t ,  c l a y  or  a  mixture of these .  There 

a r e  o f t e n  r u s t y  l e n s e s  and s t r eaks .  The contac t  between t h e  A and B 

horizons i n  sharp. 

C Horizon - The C horizon i s  composed of rock  fragments u s u a l l y  

mixed with sand,  s i l t  or c lay.  The C horizon i s  t r a n s i t i o n a l  

between t h e  B horizon above and t h e  bedrock below. 
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Discontinuous permafrost  i s  found throughout t h e  claim 

groups and i s  common on a l l  north-facing s lopes  and under most 

muskegs. Except a t  t h e  h ighes t  e l e v a t i o n s ,  above 4,500 f e e t ,  tk 

permafrost  does not cause f r o s t  b o i l s ,  polygonal p a t t e r n s ,  e t c ;  

however, t h i s  f e a t u r e  does i n c r e a s e  t h e  r a t e  of downs.lope movement 

due t o  s o l i f l u c t i o n  on t h e  s i d e s  of v a l l e y s  and other  s t e e p  s lopes .  

The permafrost  does not cause mixing and homogenization of t h e  s o i l  

horizons except poss ib ly  a t  t h e  h ighes t  e l eva t ions .  

S o i l  Sampling Procedure 

In  unfrozen ground, s o i l  samples were obta ined  wi th  an 

auger. I n  permafrost ,  i t  was necessary t o  d ig  a ho le  with a pick.  

The samples were a l l  taken from t h e  B horizon,  which was recommended 

f o r  sampling by Archer and Main (1970),  i n  t h e i r  study of t h e  

geochemistry of t h e  Casino Mines Limited porphyry copper depos i t s .  

The samples were p laced  i n  polyethylene bags,  and t h e s e  bags were 

p laced  i n  brown paper envelopes and labe led .  The polyethlyene bags 

r e t a i n e d  t h e  moisture so  t h a t  t h e  o r i g i n a l  condi t ion  of t h e  sample 

was maintained. 

Ana ly t i ca l  Procedure 

A l l  s o i l  samples were analyzed f o r  co ld  e x t r a c t i b l e  copper 

i n  t h e  b a s e  camp. The samples were analyzed with a ' t r a i l  k i t 1  

purchased from Sc in t rex  Limited. Approximately t h i r t y  s o i l  samples 

were sent  t o  the  Whitehorse Assay O f f i c e  f o r  check analyses  and 

t h e s e  analyses  compared wel l  with t h e  f i e l d  analyses .  (See Appendix 1) 



A s tandard s i z e  p e l l e t  was removed from t h e  sample and 

placed,  i n  a graduated t e s t - tube .  F ive  m i l l i l i t r e s  of copper buffer  

s o l u t i o n  and one m i l l i l i t r e  of Geosol-dithizone-chloroform s o l u t i o n  

were added t o  t h e  t e s t  tube. The t e s t  tube  was shaken vigorously 

f o r  t h i r t y  seconds, and was then  allowed t o  s i t  u n t i l  t h e  so lvent  

phase separa ted  from t h e  aqueous phase. The c o l o u  of t h e  so lvent  

was noted and compared t o  s tandard  colours  obtained by t h e  use  of a 

copper t e s t  so lu t ion .  The s e n s i t i v i t y  o f  t h e  method i s  f i v e  p a r t s  

per  mi l l ion  copper. The r e s u l t s  can be  repor ted  i n  t h e  fo l lowing 

ranges: l e s s  than 15  ppm; 15 t o  20 ppm; 20 t o  40 ppm; 40 t o  60 ppm; 

60 t o  120 ppm; g r e a t e r  than 120 ppm copper. 

I n t e r p r e t a t i o n  of Resul t s  

No anomalous s o i l  samples were found. Almost a l l  of t h e  

samples contained l e s s  than 15 ppm copper with a few samples from 

an a rea  near 295,000E and 22,825,500N conta in ing  20 pprn copper. 

The s l i g h t  i n c r e a s e  i n  t h e  copper content  of t h e  s o i l s  i n  t h i s  

a r e a  i s  probably due t o  t r a c e  copper minera l i za t ion  i n  quar t z  ve ins  

i n  t h e  metamorphic rocks  of t h e  area.  

S t r  eam Sediment Survey 

Streams on t h e  claim group were sampled, p re fe rab ly  below 

t r i b u t a r i e s ,  and t h e  sample s i t e s  were marked with f l agg ing  tape .  

Wherever p o s s i b l e ,  s i l t  s i z e  sediments were taken f o r  t h e  sample; 

however, t h e  genera l  high e l e v a t i o n  of t h e  a r e a ,  t h e  small  s i z e  of 

t h e  streams and t h e  swif tness  of t h e  streams made s i l t  and f i n e r  

m a t e r i a l  d i f f i c u l t  t o  ob ta in ,  and many samples a r e  coarser  than  



s i l t .  The samples were p laced  i n  polyethylene bags, then  i n  brown 

paper envelopes which were l a b e l l e d .  The samples were analyzed i n  

t h e  base camp f o r  c o l d  e x t r a c t i b l e  t o t a l  heavy metals.  The 

a n a l y t i c a l  method i s  t h e  same a s  descr ibed above f o r  copper with 

t h e  s u b s t i t u t i o n  of t o t a l  heavy metal  b u f f e r  and z i n c  t e s t  s o l u t i o n  

f o r  copper b u f f e r  and copper t e s t  so lu t ion .  

No samples were found t o  be anomalous. (See Appendix 1 ) 

Panning 

Stream sediments i n  t h e  l a r g e r  streams i n  t h e  a r e a  were 

panned and t h e  heavy mineral  r e s i d u e s  were examined. Magnetite and 

ep ido te  were found i n  t h e  heavy mineral  r e s i d u e s  from Doyle Creek. 

These were probably der ived  from t h e  gabbro found t o  t h e  e a s t  of 

Doyle Creek. 

No economic minerals  or i n d i c a t o r  minerals  w:cre noted. 

CONCLUSIONS 

The Pr incess  and Duchess claim groups a r e  l o c a t e d  i n  an 

a rea  f  avourable  f o r  exp lo ra t ion  f o r  porphyry copper depos i t s .  The 

s o i l  survey conducted was of t h e  type  t h a t  de tec ted  anomalous copper 

va lues  a t  t h e  nearby Casino porphyry copper depos i t s ;  however, no 

anomalous values were discovered on t h e  above claim groups. 

The claim groups were prospected and geologic  mapping d i d  

not r e v e a l  f e a t u r e s  c h a r a c t e r i s t i c  of porphyry copper depos i t s ,  

Traces of su1phi.de minera l i za t ion  found on t h e  proper ty  

were sampled and were found t o  con ta in  no more than 0.05% copper; 

0.002% MoS2; 0.10 ounce per ton  s i l v e r  and t r a c e s  of gold and lead.  



T h i r t y  element semiquantative spec t rographic  analyses  of l imoni te-  

r i c h  a r e a s  and leached su lphides  d i d  not d e t e c t  r e s i d u a l  metals .  
5 

A reconnaissance stream sediment survey d i d  not d e t e c t  

anomalous va lues  of copper, l e a d  or z inc.  

The r e s u l t s  of t h e  1970 f i e l d  season i n d i c a t e  that t h e  

p o s s i b i l i t y  of l o c a t i n g  a l a r g e  porphyry copper depos i t  on Pr incess  

or Duchess claim groups i s  remote, and t h a t  t h e r e  i s  very l i t t l e  

l i k e l i h o o d  t h a t  economic minera l i za t ion  of any type  occurs i n  t h e  

a rea  examined. 

The p o s s i b i l i t y  of small  vein- type depos i t s  cannot be 

completed excluded; however, due t o  t h e  l a c k  of outcrop,  any such 

depos i t  would be  very hard t o  f i n d  and d e t a i l e d  exp lo ra t ion  i s  no t .  

warranted. 

R'ECOMMENTZATIONS 

No f u r t h e r  work i s  recommended on t h e  P r incess  and Duchess 

claim groups. 

A l l  of which i s  r e s p e c t f u l l y  submitted. 

October 28, 1970. F.C. Charl ton,  M.Sc. 
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Norman H .  U r s e l  A s s o c i a t e s  Limited as  p a r t y  c h i e f  i n  charge  
of mine ra l  e x p l o r a t i o n  on t h e  P r i n c e s s  and Duchess c l a i m  
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Dated a t  Sudbury, On ta r io  t h i s  28th  day of October ,  1970. 



SAMPLE ASSAY RESULTS 

Sample Au A g Cu Pb 
Number oz/ton oz/ton % % 

* These 5 samples underwent 30 element semi-quantative 
spec t rographic  analyses .  No s i g n i f i c a n t  metal  va lues  
were detected.  
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PERSONNEL EMPLOYED ON FIELD PROGRAM 

F. Charl ton;  629 Camelot Drive, Sudbury, Ontario.  

J. Barker; Geology Department, McMaster ~ n i v e r  s i t y ,  
Hamilton, Ontario.  

B. Wright; 2 Webster ls  F a l l s  Road, Dundas, Ontario.  

H. Helbig; Ket t leby,  Ontario.  

H. Buckley; C/o. M r .  Jordan,  103 East 37th S t r e e t ,  
New York, N.Y. 10016, U.S.A. 

T. Jones; Dawson C i t y ,  Yukon T e r r i t o r y .  

P. Lepage; General  Del ivery,  Whitehorse, Yukon ~ e r r i t o r y .  

D. Hennison, General  Delivery,  Whitehorse, Yukon 
T e r r i t o r y .  






	060228
	Table of Contents
	Appendix 1
	Appendix 2
	Pocket Maps

