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33 t o  Cap 58 ( i n c l . )  
59 t o  Cap 74 ( i n c l . )  
7 5  t o  Cap LOO ( i n c l . )  
1 0 1  to Cap 1 2 8  ( i n c l . )  
1 2 9  t o  Cap 138 ( i n c l . )  
1 3 9  t o  Cap 1 4 2  ( i n c l . )  
143 t o  C a p  148 ( i n c l . )  
149 t o  C a p  188 

77677 t o  77708 ( i n c l . )  
78541 t o  78566 ( i n c l . )  
78904 t o  78919 ( i n c l . )  
78567 t o  78592 ( i n c l . )  
78920 t o  78940 ( i n c l . )  
80150 t o  80159 ( i n c l . )  
78948 t o  78951 ( i n c l . )  
80160 t o  80165 ( i n c l . )  
Not a v a i l a b l e  a t  t h i s  t h e  

78805 t o  78822 ( i n c l . )  
78967 t o  78976 ( i n c l . )  
Not a v a i l a b l e  a t  t h i s  t h e  

I 
1 
I 
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Yut 1 t o  Tut 1 8  ( i n c l . )  
Tut 19 t o  Tut 2 8  ( i n c l . )  
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I Location: 

A n  area surrounding Capoose Lake, 65 m i l e s  southwest of Burns Lake, 
B r i t i s h  Columbia. 

N.T.S. 93-F-6 

124O 5 3 O  SW 

O m i n e c a  Mining Div is ion  

I Dates;  
i 

M a y  11 t o  September 4 ,  1970.  
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GEOLOGICAL REPORT ON THE 

'T I ,  ' C A P ' ,  AND 'TUT' CLAIM GROUPS 

CAPOOSE LAKE, B R I T I S H  COLUMBIA 

N.T.S. 93-F-6 

SUY'NARY: 

The geological mapping outlined an in t rus ive  body t h i r t e e n  m i l e s  long 
and s i x  m i l e s  w i d e  bounded on the  w e s t ,  nor th ,  east and southeast  
by a sequence of volcanic and sedimentary rocks.  The area t o  the  
south and southwest of the  in t rus ion  i s  almost completely till coveredi 
and because of t h i s  lack of outcrop the  contact  i n  t h i s  area is  poorly 
defined . 
Geological mapping w a s  carried out by B.E. Abraham, G .  Boggaram, 
R .  Hewton and E. Nahring. Further work on a l t e r a t i o n ,  mileralogy, 
and re la t ionships  i n  the  country rock i s  being undertaken by 
E .  Nahring f o r  a Master 's  degree t h e s i s  a t  t he  University of Idaho, 

1 RECOMiiNDATIONS : 

1, Because of the  d i f f e r e n t  l i thology , the  surrounding a l t e r a t i o n  , 
t he  geochemical s o i l  anomalies, and the  extensive p y r i t e  
mineralization 8 t he  Green Lake area should be given p r i o r i t y ,  
Follow-up work should include induced polar iza t ion  surveys,  

I 2. The  mineralization northeast  of Capoose Lake and the  geochemical 
anomaly south of Capoose Lake warrant more reconnaissance 
geophysical l i n e s  ( I P )  i n  these areas, 

I 

3 .  Unexplained geochemical anomalies south of Green Lake, near 
C r a b  Lake, and near Guppy Lake ind ica te  more de t a i l ed  work 
should be ca r r i ed  ou t ,  
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Recommendations :- cont 'do 

4, Because of the geochemical, geophysical, and geological coverage 
of the area a detailed study of the intrusive and its relation- 
ships with the country rock should be undertaken. 

I 

R I O  T I N T O  C A N A D I A N  EXPLORATION LTD. 
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INTRODUCTION : 

Location, A c c e s s  and History:  

 he claim block i s  approximately 110 square m i l e s  i n  s i z e  and inc ludes  
1411 claims (made up of 119g IT; c l a ims ,  165 'Cap' c l a i m s  and 50 'Tut ' 
c l a i m s )  s i t u a t e d  i n  area 53 125 o r  N.T.S. 93-I?-6. 

A c c e s s  t o  Capoose Lake i s  by f l o a t  plane from Burns Lake', a d i s t ance  of 
about 65 mi l e s ,  o r  from Prince George, a d i s t ance  of about 115 m i l e s .  
A he l i cop te r  w a s  based a t  t he  camp f o r  t r anspor t a t ion  over t h e  claim 
block.  

Very l i t t l e  geologica l  work has  been done i n  t h i s  area i n  t h e  p a s t .  
H.W. Tipper compiled a geologica l  r epor t  with m a p  f o r  t h e  work he d i d  
between 1949 and 1952. 

I Regional Geology : 

H.W. Tipper i n  G . S . C .  Memoir 324 g ives  a table of formations and 
complete l i t h o l o g i c a l  desc r ip t ions  of t h e  u n i t s .  
and formation names can be obtained from these  tables.  Because of 
t he  r e l a t i v e l y  s m a l l  a r ea  mapped dur ing  our programme, and t h e  concen- 
t r a t i o n  on t h e  b a t h o l i t h  r a t h e r  than t h e  country rock ,  t h e  u n i t s  w e r e  
not given an age o r  formation name b u t  w e r e  mapped e n t i r e l y  on 
l i t ho logy .  

The specific ages 

Physioqraphy , C l i m a t e  and Veqetation: 
I 

The c l a i m  block l i e s  wi th in  the I n t e r i o r  Plateau i n  c e n t r a l  B.C.  and 
i s  gene ra l ly  a t  e l eva t ions  of 3300 t o  4000 fee t  above sea l e v e l ,  
r i s i n g  t o  as high as 6,200 fee t  on t h e  mountain ranges.  

The e n t i r e  a rea  has  been g l ac i a t ed  and t h e  presence of a l a r g e  
g ranod io r i t e  boulder s i t t i n g  on t h e  andes i t e  near  t h e  t o p  of Mount 
Swannel i nd ica t e s  th icknesses  of ice exceeding 5,500 f e e t .  

Crag and t a i l ,  till grooves and e s k e r s ,  are common g l a c i a l  f e a t u r e s  
seen i n  t h e  v i c i n i t y .  
i nd ica t e  a southwest-northeast  d i r e c t i o n  a t  approximately 60 . I n  t h e  Capoose Lake area t h e  till grooves 0 

The c l imate  i n  t h e  Capoose area is  apparent ly  q u i t e  v a r i a b l e .  
t he  summer of 1969 t h e r e  w a s  considerable  r a i n f a l l  while dur ing  1970 
p r e c i p i t a t i o n  w a s  q u i t e  l o w .  
(u sua l ly  4 0 ' s  and low 5 0 ' s )  and moderate dur ing  t h e  day (60's or  7 0 ' s )  , 

During 

The temperatures w e r e  low a t  n igh t  

R I O  T I N T 0  C A N A D I A N  EXPLORATION LTD. 
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Physiography, Climate and Vegetation :- cont 'd .  

The higher  e l eva t ions  remained cooler  and t h e r e  w e r e  a f e w  s m a l l  
patches of snow present  a l l  summer. 

The dominant vege ta t ion  i n  t h e  area i s  Lodgepole Pine (Jackpine) wi th  
a l a rge  amount of Spruce (Yellow and Black) .  
Alder are a few of t h e  less common tree types .  Grass is' abundant i n  
swamps i n  t h e  low, f l a t  areas and moss i s  t h e  predominant vege ta t ion  
of h igher  l e v e l  swamps. 
t h r ived  i n  t h e  a reas  above t h e  tree l i n e .  

B a l s a m ,  Aspen and 

Moss and a number of v a r i e t i e s  of l i c h e n  

Hi s to r i ca l  'Geoloqy : 

According t o  Tipper t h e  area w a s  inundated by seas i n  Paleozoic t i m e  
during which marine sedimentation and volcanism occurred. An uncon- 
formity e x i s t s  between Permian and Upper Triassic s t ra ta  and l i t t l e  
i s  known of condi t ions  i n  t h i s  t i m e ,  bu t  by L a t e  Triassic t i m e  t h e  
a rea  w a s  covered with seas through which Permian land masses pro- 
t ruded ,  t h e  e ros ion  of which caused conglomerates along the  sho re l ine .  
These seas  remained through Ear ly  J u r a s s i c  t i m e  bu t  u p l i f t  w a s  
beginning,  poss ib ly  assoc ia ted  with t h e  beginning of i n t rus ion  of t h e  
Topley g r a n i t e s .  By mid J u r a s s i c  t i m e  a sedimentary bas in  w a s  formed 
with t h e  exposed Topley in t rus ions  i n  t h e  no r theas t  and volcanic  land  
masses i n  the  southwest. The bas in  w a s  s t i l l  p re sen t  dur ing  L a t e  
J u r a s s i c  t i m e ,  and limey sha le s  w e r e  depos i t ed ,  bu t  by Ear ly  
Cretaceous t i m e  r eg iona l  deformation, i n t r u s i o n ,  u p l i f t  and e ros ion  
began. The sea w a s  then removed from t h i s  area and by L a t e  
Cretaceous t o  L a t e  Oligocene t i m e  mountain ranges and b a t h o l i t h s  w e r e  
e s t ab l i shed .  Lava flows began t o  f i l l  t h e  v a l l e y s  i n  Miocene t i m e  
and poss ib ly  continued up' t o  Pliocene t ime.  Glaciers then  covered 
the  area during t h e  Pleis tocene and i n  r ecen t  t i m e s  t h e  area is  
undergoing eros ion .  

GENERAL GEOLOGY: 

In t roduct ion  : 

During t h e  f i e l d  season of 1970 t h e  Capoose area w a s  mapped on a scale 
of two inches equals  one m i l e  wi th  some d e t a i l e d  mapping (1 inch equa l s  
800 f e e t )  done over t h e  ' C a p '  c la ims ,  t h e  'Tut ' claims, and an area 
near C r a b  Lake. 

R I O  T l N T J  C A N A D I A N  E X P L O R A T I O N  LTD. 
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Introduct ion :- cont 'd .  

The ex tens ive  overburden c o n s i s t s  of g l a c i a l  material  and ranges from 
depths unknown (poss ib ly  g r e a t e r  than  100 feet)  t o  less than  1 0  feet  
on some of t h e  mountain s lopes .  
a r e  sand and pebbles with some c l ay  material e x i s t i n g  i n  t h e  form of 
till, moraine and occas iona l ly  as e ske r s .  

The pebble cons t i t uen t s  are gene ra l ly  ma te r i a l  no t iced  i n  t h e  m a p  area 
such as g ranod io r i t e  o r  andes i t e  bu t  i n  t h e  southwestern area of t h e  
claim block rock types  pecu l i a r  t o  mapped areas are not iced .  
probably r ep resen t  rocks which outcrop f u r t h e r  t o  t h e  southwest o r  else 
a r e  d r i f t  covered i n  t h e  map area. 

The southwestern and southern areas conta in  t h e  most overburden and 
the  least  outcrops which mask t h e  p o s i t i o n  of t h e  in t rus ive-count ry  
rock contac t  and t h e  na ture  o r  r e l a t i o n s  of t h e  country rock. 

The cons t i t uen t s  of t h e  overburden 

These 

Much of t h e  claim block i s  till covered with only s c a t t e r e d  outcrops ,  
the  best  exposures being i n  creek o r  r i v e r  c u t s .  
s t a r t s  i n  the  no r theas t  of t h e  c l a i m  block and extends along t h e  
eas t e rn  s ide .  
information co l l ec t ed  on t h e  country rock w a s  from t h e  mountain tops .  

A mountain r idge  

Exposure w a s  exce l l en t  on t h i s  r i dge  and most of t h e  

Overburden : 

I '  
Sediments : 

The sediments encountered a r e  q u a r t z i t e ,  ga rne t i f e rous  q u a r t z i t e ,  
s i l t s t o n e ,  l imes tone ,  and conglomerate. 
bu t  do occur northwest of t h e  c l a i m  block and along Fawnie Nose. 

The q u a r t z i t e  is a very quar tz - r ich  rock ,  i n  some cases completely 
c r y s t a l i i n e  q u a r t z ,  which i s  apparent ly  devoid of s t r u c t u r e .  
was e s t ab l i shed  i n  one area only and t h i s  gave readings with 2 0  
40° d ips  t o  t h e  southwest. 

Sediments are not  abundant 

Bedding 0 

t o  

R I O  TINTO CANADlAlN E X P i D R A T l O N  LTD. 
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Sediments :- cont Id. 

The ga rne t i f e rous  q u a r t z i t e  w a s  found i n  one area only,along Fawnie 
Nose south of Green Lake. 
ga rne t s  2 . 5  mm and less i n  s i z e ,  occur r ing  on f r a c t u r e  planes and as 
disseminat ions throughout a q u a r t z i t e .  
occasional  coarse  quar tz  c r y s t a l  are not  l i k e l y  t h e  r e s u l t  of con tac t  
metamorphism as temperatures a s soc ia t ed  with t h e  i n t r u s i v e  body w e r e  
not high enough t o  form ga rne t s .  

Limestone occurs j u s t  east  of t h e  ga rne t i f e rous  q u a r t z i t e .  
stone i s  interbedded w i t h  a s i l t s t o n e .  
str ikes a t  about 130° and shallow d i p s  (20° - 40°) t o  t h e  southwest 
which correspond w e l l  wi th  the  readings i n  t h e  q u a r t z i t e .  

It  c o n s i s t s  of subhedral t o  euhedral  

The g a r n e t s ,  and t h e  

The l i m e -  
Readings on t h e  beds ind ica t e  

The limestone i s  a c ryp to -c rys t a l l i ne  mat r ix  of calcite cementing a 
f e w  g ra ins  of quar tz  and f e ldspa r .  
both i n  t h e  l imestone and i n  t h e  s i l t s t o n e .  
r i ngs  of f ib rous  calci te  around a core  of p l a t e s  of calcite with some 
quar tz  impur i t i e s .  The genera l  e longated con ica l  shape and c i r c u l a r  
c ros s  sec t ions  ind ica t e s  t h e  f o s s i l s  are probably cephalopods and 
could be belemnoids o r  e a r l y  n a u t i l o i d s ,  

Unident i f ied f o s s i l s  are p resen t  
These f o s s i l s  are now 

The s i l t s t o n e  interbedded with the limestone conta ins  many f o s s i l s  
a l s o ,  a l l  of them cephalopods. One brachiopod w a s  no t iced  i n  a loose  
boulder of t h e  same ma te r i a l  bu t  none w e r e  seen i n  outcrop.  

Conglomerate i s  common i n  s m a l l  abundances i n  many p l a c e s ,  bu t  t h e  
l a r g e s t  occurrence i s  southeas t  of t h e  c l a i m  block.  
pebbles o r  boulders  of vo lcanic  o r  sedimentary rock are p resen t  i n  
a matr ix  usua l ly  of a che r ty  mater ia l .  
d i o r i t e  pebbles i n  t h e  conglomerate ind ica t ing  t h e  conglomerates are 
o lde r  than t h e  g ranod io r i t e ,  

In  some creek beds running o f f  t h e  mountains near  t h e  gossan zone 
surrounding Green Lake t h e r e  i s  a conglomerate made up of a l imon i t i c  
matr ix  and pebbles of t h e  a l t e r e d  sediments o r  vo lcanics .  
glomerate i s  r ecen t  as it i s  p resen t ly  being consol ida ted  by t h e  
stream. 

I n  a l l  cases 

I n  no case w a s  there grano- 

This con- 

1 volcanics :  

Volcanic flows make up the  g r e a t e s t  percentage of t h e  country rock.  
Included i n  these  rocks are a n d e s i t e s ,  basalts, d a c i t e s ,  and r h y o l i t e s  
of var ious  ages and .types. 

R I O  TINTO C A N A D I A N  E X P L O R A T I a N  LTD. 
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Voicmics  :- cont ' d .  

T h e  andesi te  i s  the most abundant rock type and occurs i n  many forms 
T o  simplify mapping andesi te  b recc ia s ,  t u f f s  and of ten  porphyry 
were included i n  the  andesi te  category. The breccia  and t u f f  are 
r e l a t i v e l y  uncommon and a r e  apparent ly  l o c a l  va r i a t ions .  
andesi te  porphyry although f a i r l y  common does not have d i s t i n c t  
t raceable  contacts  with the  andesi te  and therefore  has been included 
with the andesi te .  Andesite porphyry i s  d is t inguishable  as a separa t  
mappable u n i t  on Swannel and here  appears t o  ove r l i e  the  andes i te .  

The 

The andesi te  i s  qu i t e  v a r i a b l e ,  ranging i n  colour from l i g h t  green 
t o  black and i n  gra in  s i z e  from aphani t ic  t o  medium grained.  Thin 
sec t ion  s tud ie s  show the  andesi te  has  been a l t e r e d  causing a f i n e  
grained matrix of broken minerals .  
pyroxene can be seen b u t  these have near ly  been replaced by matr ix  
mater ia l .  The b i o t i t e  and hornblende are being altered t o  c h l o r i t e .  

R e l i c  g ra ins  of fe ldspar  and 

I n  some areas  near the contact  with the in t rus ion  the  andes i te  has  
been a l t e r e d  t o  a hornfe ls .  The hornfe ls  u n i t  i s  traceable over 
shor t  d i s tances  along Tu t i a i  and Fawnie Nose. 
been reconcentrated near the  contact  giving a b i o t i t e - r i c h  country 
rock. 
andesi te  t o  a spot ted andesi te  t o  a spot ted hornfe ls  t o  a ho rn fe l s .  
The maximum width noted f o r  t he  hornfe ls  i s  about 1 ,000  f e e t ,  but  it 
is usual ly  much less. 

B i o t i t e  has apparent ly  

In  many areas  the  country rock is  gradat ional  from an 

A s  mentioned above the  andesi te  present  i s  of d i f f e r e n t  ages.  This 
i s  demonstrated by the  var ious r e l a t ionsh ips  of t he  andes i te  with 
other  rock types such as  andesi te  overlying t h e  sediments on Fawnie, 
and south of Fawnie the  sediments overlying an older  phase of 
andes i te .  In  addi t ion , there  are areas of very f r e sh  (green,  medium 
grained) andesi te  within o lder  more a l t e r e d  (grey t o  grey-green, 
aphani t ic )  andesi te  . 
Basalt  i s  present  as Ter t ia ry  volcanics  i n  the  northeast  and south- 
west edges of the  map area .  H e r e  t he re  i s  amygdaloidal basalt  with 
f i n e  grained a l t e r e d  matrices and amygdules f i l l e d  with as icular  
c r y s t a l s  (un ident i f ied)  r ad ia t ing  from the  outs ide edge of the  
amygdule towards the  cent re .  Basalt w a s  also thought t o  be present  
i n  the  older  rocks bu t  pos i t i ve  i d e n t i f i c a t i o n  w a s  d i f f i c u l t  and when 
made the  contacts  could not  be followed. For t h i s  reason t h e  older  
basalt  w a s  included with the  andes i te .  

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 



0 P A G E  
I 

volcanics :- cont ‘d  .) 

Dacite w a s  i d e n t i f i e d  i n  outcrop i n  the  southern edge of t h e  m a p  
a r ea .  I t  was recognized by an increase  i n  t h e  percentage of qua r t z  
bu t  i t s  r e l a t i o n s h i p  t o  the surrounding andes i t e  is  not  known due t o  
lack of outcrop. 
i n t o  t h e  andes i t e  u n i t .  

Rhyolite was not  common and w a s  found i n  t h e  T e r t i a r y  vo lcan ic s ,  
north of t he  map a r e a ,  and poss ib ly  as material w i th in  t h e  i n t r u s i v e .  
N o  o the r  r h y o l i t e  was i d e n t i f i e d  p o s i t i v e l y  wi th in  t h e  map area. One 
sec t ion  on Fawnie, o r i g i n a l l y  mapped as r h y o l i t e ,  w a s  l a t e r  seen t o  
be e n t i r e l y  q u a r t z ,  and a second a r e a ,  a long t h e  i n t r u s i v e  con tac t  
on Fawnie, i s  now thought t o  be an a l t e r e d  part  of t h e  i n t r u s i v e  
i t se l f  r a t h e r  than r h y o l i t e .  

A geochemical s o i l  anomaly f o r  Pb exis ts  i n  t h e  volcanic  rocks south 
of Green Lake. A few narrow s t r i n g e r s  of galena have been observed 
i n  outcrop and some c r y s t a l s  of galena have been found i n  boulders,  
but no major Pb mine ra l i za t ion  has  been found t o  da t e .  

PyrrhotLte mine ra l i za t ion  was seen disseminated through a basalt  
south of Fawnie Nose. The mine ra l i za t ion  i s  not  ex tens ive  (1% over 
sho r t  d i s t ances )  and t h e  mineral ized outcrops do not  cover much area 
as  they  are surrounded by sediments. 

For t h i s  reason t h e  d a c i t e  has  been incorporated 

In t rus ive  : 

The i n t r u s i v e  body i s  out l ined  on M a p  G-8103. 
matrix of p l ag ioc la se ,  a lka l a i  f e l d s p a r ,  qua r t z ,  b i o t i t e ,  and 
hornblende i n  var ious abundances, wi th  phenocrysts of p l ag ioc la se ,  
a l k a l a i  f e l d s p a r ,  and occas iona l ly  b i o t i t e .  The p l ag ioc la se  and 
hornblende occur i n  subhedral g r a i n s ,  t h e  a l k a l a i  f e ldspa r  and quar tz  
g ra ins  a r e  anhedral and i n t e r s t i t i a l ,  and t h e  b i o t i t e  exis ts  as  
euhedral  hexagons. Thin sec t ions  and s t a ined  sec t ions  w e r e  examined 
f o r  g r a i n  s i z e  and composition. 

I t  c o n s i s t s  of a 

The b a t h o l i t h  w a s  o r i g i n a l l y  mapped as po rphyr i t i c  g ranod io r i t e ,  b u t  
subsequent t h i n  sec t ion  s t u d i e s  and s t a i n i n g  f o r  a l k a l a i  f e ldspa r  
i nd ica t e  t h a t  a c t u a l l y  a po rphyr i t i c  g ranod io r i t e  and a po rphyr i t i c  
quar tz  monzonite are present  with t h e  r e l a t i o n s h i p s  shown on m a p  
G-8106. A desc r ip t ion  of t h e  g ranod io r i t e  and quar tz  monzonite i s  
given i n  t h i n  sec t ions  PT2 and PT 1 3  r e spec t ive ly .  However, t h e  
d i s t i n c t i o n  between t h e  quar tz  monzonite and g ranod io r i t e  may be 
a r t i f i c i a l .  C l a s s i f i c a t i o n  w a s  made according t o  t h e  c h a r t  of Russel 
B .  Travis  i n  t h e  Q u a r t e r l y * o f  t h e  Colorado School of Mines which 
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In t rus ive  :- cont Id. 

sets the  d i v i s i o n  between quar tz  monzonite and g ranod io r i t e  a t  
two-third Is  p lag ioc la se .  That i s ,  i f  one-third t o  two-third ' s  
of the  t o t a l  feldspar i s  p l ag ioc la se  (along with some o the r  
c h a r a c t e r i s t i c s ) t h e  rock i s  a quar tz  monzonite, bu t  i f  g r e a t e r  than  
two- th i rd ' s  of t he  t o t a l  feldspar i s  p l ag ioc la se  (with o the r  
condi t ions)  t h e  rock i s  a g ranod io r i t e .  Many of t h e  t h i n  sec t ions  
observed, and many of t h e  s t a ined  sec t ions  contained abundances of 
p l ag ioc la se  c l o s e  t o  two- th i rd ' s  of t h e  t o t a l  f e l d s p a r ,  t h a t  i s ,  
on t h e  bo rde r l ine .  Therefore ,  two p o s s i b i l i t i e s  e x i s t :  1) t h e r e  
are two d i s t i n c t  phases ,  o r  2 )  t h e r e  i s  only one phase which f a l l s  
on the  bo rde r l ine  g iv ing  a fa lse  impression of two phases.  More 
sec t ions  w i l l  have t o  be examined, and more accu ra t e  counting w i l l  
have t o  be done before  e i t h e r  p o s s i b i l i t y  can be subs t an t i a t ed .  

The a reas  of quar tz  monzonite and g ranod io r i t e  can be seen on M a p  
G - 8 1 0 6  along with t h e  a reas  of d i f f e r e n t  g ra in  s i z e .  The two g r a i n  
s i z e  d iv i s ions  are simply f i n e  g ra ined ,  with matrix less than  2 mm. 
i n  s i z e  and phenocrysts u sua l ly  less than  6 mm. and coarse  g ra ined ,  
with mat r ix  g r e a t e r  than  3 mm. and phenocrysts up t o  1 5  mm. i n  s i z e .  
Comparing t h e  g ra in  s i z e  with rock type on Map G-8106 t h e r e  are fou r  
d i s t i n c t  areas. These are: 

1) a coarse grained g ranod io r i t e  

2 )  a coarse grained qua r t z  monzonite 

3 )  a f i n e  grained g ranod io r i t e  

4) a f i n e  grained quar tz  monzonite 

I 

Assuming t h e  d e f i n i t e  ex i s t ence  of two rock types ,  t h e r e  are then  
fou r  phases t o  t h e  in t rus ion .  However, no t  included i n  these  phases 
i s  an a rea  between T u t i a i  and Fawnie Nose w e s t  of Green Lake mapped 
as a l t e r e d  g ranod io r i t e  (4b) on Map G-8103. V e r y  l i t t l e  outcrop w a s  
found i n  t h i s  area,  bu t  on t h e  mountain slopes a f e w  showings of 
f i n e  g ra ined ,  q u a r t z i t i c ,  r e l a t i v e l y  m a f i c  f ree ,  g ranod io r i t e  w e r e  
p re sen t .  
o r  magnetite bu t  t h i s  w a s  t h e  only mine ra l i za t ion  noted. The area i s  
not w e l l  understood geo log ica l ly ,  b u t  does correspond t o  a widespread 
in t ense  Cu, M o ,  and Pb s o i l  anomaly. I t  w a s  w i th in  t h i s  area t h a t  
boulders  with ser ic i te  and boulders  of s tope  breccia material w e r e  
found. A f a u l t  c u t t i n g  through Green Lake as mapped by E .  Nahring 

Some sec t ions  d id  conta in  s m a l l  percentages of p y r i t e  and/  

(Map G-8095) t r a n s e c t s  t h i s  area. 

RIO TINT0 C A N A D I A N  EXPLORATION LTD. 
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i n  the country rock is  not iced along the  contact .  

The in t rus ive  body appears t o  be q u i t e  f resh  i n  appearance with only 
minor saussurizat ion of the a l k a l a i  f e l d s p a r ,  minor c h l o r i t i z a t i o n  
of the b i o t i t e  and more prominent c h l o r i t i z a t i o n  of the  hornblende. 
Apli te  veins  and quartz  veins  are p resen t ,  b u t  not prevalent .  
Secondary b i o t i t e  occurs on some f r a c t u r e  planes giving these 
surfaces a black, o r  l i g h t  brown i f  leached,  appearance, The 
secondary b i o t i t e  w a s  only not iced coincident  with sulphide mineral- 
i za t ion .  

The sulphide mineral izat ion appears t o  be of t he  hydrothermal type 
s ince i n  the  t rench areas and the  area along Capoose Creek t h e  
mineral izat ion occurs on var ious f r a c t u r e  planes.  Also, two m i l e s  
south of Capoose Lake, molybdenite occurs i n  quartz  veins  c u t t i n g  
the in t rus ive .  

The minerals present  a r e  p y r i t e ,  cha lcopyr i te ,  molybdenite , c o v e l l i t e  , 
borni te  ( trace) and malachite i n  the  p i t s  and Capoose Creek showing 
and nolybdenite south of Capoose Lake. Assays f o r  the  p i t  areas are 
i n  Table I1 and addi t iona l  values  are i n  Table I.  Magnetite w a s  
presumably disseminated throughout t h e  in t rus ive  as a l l  samples w e r e  

1 In t rus ive  :- cont ‘d .  

The contact  between the ba tho l i th  and country rock w a s  observed i n  
outcrop on the  s lopes of Mount Swannel. 
and t raceable  across  the  outcrop. 
contact  show an increase i n  mafics towards the  contact  
i n t rus ive )  and more s p e c i f i c a l l y  t h e r e  i s  a general  increase i n  t h e  
percentage of hornblende (4Pk i n  one s m a l l  a rea) .  
d r a s t i c  change i n  g ra in  s i z e  across  t h e  con tac t ,  as can be seen i n  
t h i n  sec t ion  17137C. 
ind ica te  it dips  a t  about 45 i n t o  the  country rock. 

The contact  w a s  d i s t i n c t  
Thin sec t ions  taken across  the  

( i n  the  

There i s  a 

Measurements taken on the  contact  i n  the  f i e l d  
0 i 

magnetic. 

1 I 

R I O  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 
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In t rus ive  :- cont ' d .  

TABLE I 

M o  i n  quar tz  ve in  

Some assays from an area 2 m i l e s  south of Capoose Lake. 

* 

Sta t ion  
No. 

17120 

17121 

17122 

17128 

17128.2 

17129 

Disseminated M o  i n  qua r t z  
monzonite 

Barren quar tz  monzonite 

Barren quar tz  monzonite 

M o  i n  quar tz  ve in  

Quartz ve in  without  M o  

% cu 

0.01 

0.007 

0.005 

0.005 

0.005 

0.007 

0.03 

< o  ,001 

(0.001 

0.02 

0.002 

0.07 

In  t h e  northwestern end of t h e  b a t h o l i t h  var ious  o the r  rock types  
w e r e  mapped which appeared t o  be inc lus ions  o r  roof pendants of 
o lde r  basic and a c i d i c  volcanic  material  o r  dykes of younger 
material .  Because of t h e  l imi t ed  exposure these  f e a t u r e s  could not  
be t r a c e d ,  t he re fo re  t h e i r  exact r e l a t i o n s h i p  i s  not  known. 

F loa t  of basic volcanic  ma te r i a l  w a s  found i n  t h e  cen te r  of t h e  
i n t r u s i v e  and near  t h e  e a s t e r n  margin and appears t o  mark ou t  dykes 
as it has  a l imi t ed  width (10 f t . )  and can be t r aced  l a t e r a l l y  f o r  
a hundred o r  more fee t .  

R I O  TINTO C A N A D I A N  EXPLORATION LTD. 



THIN SECTIONS 

Alkalai Feldspar Hornblende 

p T 2  
X Nicols 

Diameter 4 mm 

Abundances 

Alkalai Feldspar 

Alteration Minerals 1% , 

Hornblende 

The plagioclase was identified by twinning on the albite law. The 
twins are generally indistinct but a few readings on the extinction 
angles show the feldspar to be oligoclase. The plagioclase occurs 
as subhedral grains up to 4 mm. in size in the matrix and up to 6 mm. 
in size as phenocrysts. Little alteration is present on the grains. 

Quartz is present as 
shows no alteration. 



P A G E  

I 
P i t  2 : -  c o n t ' d .  

The m a f i c  c o n s t i t u e n t s  are made up of biotite,hornblende,chlorite and 
opaqucs. 
a l t e r a t i o n  t o  c h l o r i t e .  The hornblende i s  up t o  5 mm. i n  s i z e  and is  

T h e  b i o t i t e  v a r i e s  i n  s i z e  from 2 t o  8 mm. and shows some 

about 30 t o  40% a l t e r e d  t o  c h l o r i t e .  
c h l o r i t e  are v i s i b l e  and they  a r e  presumably t h e  r e s u l t  of a l t e r a t i o n  

Only one o r  t w o  g r a i n s  of p u r e  

of hornblende. 
a l s o  be some of t h e  su lphides  not iced  i n  t h e  p i t .  

The opaque minerals are most l i k e l y  magnet i te  b u t  may 
- 

The i n t r u s i v e  i s  border ing  between a g r a n o d i o r i t e  and a qua r t z  monzo- 
n i t e .  T h e  rock apparent ly  con ta ins  v a r i a t i o n s  i n  t h e  r a t i o  of plagio- 
clase t o  t o t a l  f e l d s p a r  b u t  it u s u a l l y  i s  greater than  two-thirds .  
It i s  d e f i n i t e l y  p o r p h y r i t i c  and h a s  undergone very l i t t l e  a l t e r a t i o n .  

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 



Alteration Minera 

plagioclase . w i t h  
inclusions 

PT 13 
x Nicols 

Diameter 4 nun 

A l k a l a i  Feldspar 

Hornblende 

Identification of the minerals was made by the character is t ics  
stated for P i t  2.  
and andesine (less common). -The matrix mterial var'ies from 2. t o  5 
mm. and phenocrysts up t o  12 nun. i n  s ize  were noticed. 
is a bit  more prominent than i n  P i t  2 as the biotite and hornblende 

,altered to  clay minerals. 

The rock typa is a quartz monzcmite by the fac t  the ratio plagioclas 
total feldspar is less than two-thiras. There is still abundant 

"he plagiocfase here is both oligoclase (abundant) 

Alteration 
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P i t  13:- c o n t ' d .  

quar tz  monzonite a r e a s  a r e  formed because of l o c a l  p a r t i a l  d i f f e r e n t i -  
ation of the melt dur ing  coo l ing ,  g iv ing  t h e  s l i g h t  v a r i a t i o n s  i n  t h e  
f e ldspa r  ratios. 
completely cool  removing Ca from t h e  m e l t  and caus ing  t h e  slower 
cool ing  a r e a s  t o  be r e l a t i v e l y  C a  poor and form qua r t z  monzonite. 
There was probably no i n f l u x  of new magma nor any r e l a t ive  movement 
p r i o r  t o  complete cool ing  as both t h e  g r a n o d i o r i t e  and qua r t z  monzonite 
are very similar except f o r  t h e i r  f e l d s p a r  r a t i o  d i f f e r e n c e s .  

That i s ,  t h e  g r a n o d i o r i t e  areas w e r e  t h e  f i rs t  to 

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 



Country Rock 

Hornblende 

A l k a l a i  Feldspar 
Hornblende 

( w i t h  chlorite) 

Alkalai Feldspar 

Abundances 

Plagioclase (andesine) 40% 
A l k a l a i  Fel 

Hornblende 

This  section has been cut across the actual quartz moneonite (as 
the intrusive is i n  this particular area) and andesite contact. 
Thin sections of the quartz monzonite leading up t o  the contact 
show an increase i n  the percentage of mafics from 1% bioti te,  
hornblende t o  2.0% bioti te,  25% hornblende. The large percentage of 
mafics near the contact i s  not consistent but varies from 5% 
bio t i te  as shown i n  the diagram to 4046 hornblende. 
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I 

1 7 1 3 7 ~  :- cont 'd .  

The andesi te  on the other  hand has  a decrease i n  mafics and an increas  
i n  quartz  as the contact  i s  approached. 
c lus t e r ing  of t he  mafics (pyroxene a t  least)  near the contac t .  

A t  the  contact  the  gra in  s i z e  v a r i e s  from 2 t o  3 mm. t o . 1 0 t h s  of mm. 
wi thin a very short  dis tance ( 4  mm.) . The change i n  g ra in  s i z e  i s  
qui te  d r a s t i c  and gives  a very d i s t i n c t  contact  suggesting the  
quartz  monzonite w a s  intruded a t  qu i t e  low temperatures.  
temperatures were j u s t  high enough t o  cause a s l i g h t  r e c r y s t a l l i z a t i o n  
of the quartz  near t he  contact  i n  the  andes i te .  

There a l s o  appears t o  be a 

The 

- 

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 



Sect ion N o s .  

17025 17120 17139 17644 
17034 (2) 17128 17140 17758 
17032 17133 (7) 17503 18014 
17010 17136 17514.  LST 1 . 

16031 . 
16512 
16548 

f-t 16563 
17041 17132 17532 CBP 1 16543 

16541 17056 17534 PT 1 3  
16132 17073 17550 F T 2  

17082 17573 16530 
17093 17570 16565 ' 

I 
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Pits - General: 

A t o t a l  of f i f t e e n  p i t s  are  located i n  the area north of Capoose Lake 
(see May> G-8110). 
d r i l l i n g  f o u r  foot holes i n  the rock with a Cobra d r i l l  and placing 
dynanite i n  the holes.  
o u t  by hand. 
f i f t e e n  trenches. 

Construction of the p i t s  was carr ied out by 

The rock was then shovelled out or  thrown 
A t o t a l  of about 88 man days w a s  required f o r  the 

I 
I 

P i t s  0 ,  1, 2 ,  4 ,  9 and 1 0  a re  over the geochemical s o i l  anomaly and 
the geophysical chargeabili ty anomaly; p i t s  3 ,  5 and 6 a re  over the  
geochemical anomaly, p i t  1 2  i s  over the geophysical anomaly and p i t s  
7 ,  8 ,  11,  1 3  and 14 are  out of both anomalies. Most of the p i t s  a r e  
shallow and were used mainly t o  discover any l i t ho log ica l  o r  
s t ruc tu ra l  changes across the anomalies. 
tended t o  greater  depths t o  distinguish the mineralogy. 

The p i t s  show t h a t  j o i n t  pat terns  a re  constant across the geophysical 
anomaly b u t  the in tens i ty  of the fractur ing decreases off the anomaly. 
I n  p i t s  0 t o  1 0  the granodiorite i s  very s i m i l a r  with minor loca l  
va r i a t ions ,  the  s ign i f icant  deviation being the  increase i n  horn- 
blende i n  p i t s  7 and 8.  
a f a i r l y  coarse grained porphyrit ic granodiorite with orthoclase and 
plagioclase phenocrysts. 

P i t s  11, 13 and 14 occur i n  a quartz monzonite which was iden t i f i ed  
by s ta ining fo r  a l k a l a i  feldspar.  

The assays f o r  chip samples taken one foot  apar t  down one side of 
each p i t  i s  given i n  Table 11. 
some s o i l  samples taken j u s t  above the bedrock a t  the top  of some of 
the p i t s .  
one foot  apar t  down the depth of the p i t .  

P i t s  1, 2 and 13 were ex- 

The granodiorite encountered i n  the p i t s  w a s  

Table 111 gives assay values f o r  

P i t  1 2  was e n t i r e l y  i n  overburden so samples w e r e  taken 

RIO TINTO C A N A D I A N  E X P L O R A T I O N  LTD. 



P A G E  l9 
, 

i 

I 

TABLE I1 

1 
Assays of S o i l  Samples from Pits 

Pit Number 

2 

3 

4 

7 

* 12-0  (TOP) 

* 1 2 - 1  (1 f o o t  depth) 

* 12-3 ( 3  foot depth) 

* 12-4  

* 12-5 

* 12-6 ( 6  foot  depth-bottom) 

* 13 

* 11 

** 
ppm C u  

980 

465 

305 . 

70  

5 

1 5  

23 

2 4  

2 4  

1 9  

570 

2 1 1  

* OFF the geochemical Cu s o i l  anomaly. 

** Background i s  45 

*** Background i s  5 

*** 
ppm Mo 

120 

19 

20 

3 

1 

3 

3 

3 

2 

3 

7 

7 

Assays from R i o  Tinto Canadian Exploration Limited 
Laboratory 

RIO T I N T O  C A N A D I A N  EXPLORATION LTD. 
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TABLE I11 

1 
Assays for Chip Samples from Pits 

Pit Number % cu 

0 
1 
2 
2A (selected sample) 
3 
3 A  ( a p l i t e  vein) 
4 
5 

* 7  
* 8  

9 
10 

* 11 
* 13 
* 13A (selected sample) 
* 1 4  

0.01 
0.02 
0 -03 
0.56 
0.01 
0.01 , 

0.01 
TR 
TR 
0.01 
TR 
0.02 
0.01 
0 -01 
0.04 
0 -14 
0.03 

% MOS2 1 
0 -002  

0.001 
0.007 
0.002 
0.002 
0.002 
0.001 
0 .002  
0 .002  
0.002 
0.002 
0 -003  
0 - 0 0 3  
0.002 
0.006 
0.002 

1 0.002 

* Not over the geochemical Cu s o i l  anomaly 

Assays from Bondar-Clegg & Co. L t d .  
1 
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P i t s  - D e t a i l :  

P i t  0 :  

Length 6 ' 
Width 5 '  
Depth 2 '  

P i t  0 ,  located near the center of the geochemical s o i l  anomaly, 
contains more pyr i te  than the following p i t s .  The pyr i te  occurs as 
fracture  f i l l i n g s  (with minor chalcopyrite) and as  disseminations. 
The mineralized f rac tures  s t r i k e  a t  115 0 and d ip  75OS. 

Biot i te  and hornblende cons t i tu te  about 20% of the porphyrit ic 
granodiorite with quartz ,  plagioclase and orthoclase making up the 
other 80%. 

P i t  1: 

Length 6 '  
Width 5 '  
Depth 4 '  

P i t  1 occurs i n  a somewhat f resh porphyrit ic granodiorite containing 
20% mafic const i tuents .  The granodiorite has been fractured and 
weathered giving the rock a broken, rus ty  appearance even a t  a depth 
of 4 f t .  The minerals noted a re  malachite, chalcopyrite molybdenite 
and pyr i te  which occur on three f rac ture  planes - 115O 70 S ,  
020° 65OE, and 095O 65OS. Only very t i g h t  f rac tures  a re  mineralized 
whilc the open f rac tures  ap,pear t o  be leached. 
high in tens i ty  of f rac tur ing ,  the in te rva l  between mineralized 
f rac tures  i s  great  ( i n  the range of 2 t o  4 f e e t ) .  

* O  

Although there  i s  a 

Secondary b i o t i t e  occurs on many f rac ture  planes and i n  the  more open 
f rac tures  i s  bleached. Some clay mineral a l t e r a t i o n  w a s  noted. 

P i t  2 :  

Length 9.5 I 

Width 6 '  
Depth 7 '  

Chalcopyrite, malachite,molybdenite and pyr i te  a re  found i n  grea te r  
quant i r ies  than l a  any of the other p i t s .  The mineralized f rac tures  
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P i t  2 : -  cont 'd .  

occur a t  140° 7 2 O ,  105O 65OS and 045O 66ON. 
present on some chalcopyrite and a few specks of bornite a re  thought 
t o  have been detected. 

The granodiorite i s  very similar t o  t h a t  i n  p i t  1, although it i s  
possibly a b i t  more weathered. 

Covelli te s ta ining i s  

Sections of the p i t  are  qui te  sheared. 

Pit 3 :  P i t  4 :  

Length 10.' Length 8 '  
Width 7 '  Width 6 '  
Depth 7 '  Depth 2 % '  

P i t  5 :  P i t  6 :  

Length 5 '  Length 8 '  
Width 4%' Width 6 '  
Depth 2 '  Depth 4 '  

These p i t s  are  very s imilar  i n  s t ructure  and l i thology.  
shallow p i t s  used t o  t e s t  s t ruc tu ra l  control  and t o  ident i fy  any 
change i n  the character of the granodiorite.  
i za t ion  i s  present.  

P i t  3 has an a p l i t e  vein s t r ik ing  a t  90 
contains minor amounts of disseminated py r i t e .  

They are  

L i t t l e  o r  no mineral- 

0 0 
and dipping 55 S.  The vein 

P i t  7 :  P i t  8: 

Length 6 '  Length 5 '  
Width 5 '  Width 4 '  
Depth 3 % '  Depth 2 '  

Both p i t s  a re  off the I P  and geochem s o i l  anomaly. 
p i t s  do not contain any sulphides and the granodiorite i s  l e s s  
weathered than i n  the other p i t s .  The jo in t ing  pa t te rn  i s  s imilar  
although not as  intense a s  the previous p i t s .  (One s igni f icant  
feature i s  the greater  abundance of amphibole i n  P i t  8. The b i o t i t e  
t o  amphibole r a t i o  i n  t h i s  p i t  i s  less than one, while previously it 
was grea te r  than one. 

These shallow 
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Width 4 '  
Depth 3 % '  

Length 5 '  
Width 4.' 
Depth 2 '  

N o  mineralization was noticed i n  t h i s  p i t .  The fractur ing in t ens i ty  
i s  lower than P i t s  1 or  2 which are  nearby. The granodiorite i s  
qui te  weathered and sheared. There i s  minor kaol inizat ion here.  

I 

P i t  1 0 :  P i t  11: 

Length 6%'  
Width 6 '  
Depth 3 '  

The granodiorite i n  these p i t s  i s  characterized by an increase i n  the 
percentage of plagioclase phenocrysts, many of which a re  qui te  dark 
i n  colour. Some chalcopyrite was noticed i n  P i t  1 0  but only py r i t e  
was seen i n  P i t  11. P i t  1 0  i s  a granodiorite and p i t  11 is  a medium 
grained quartz monzonite. i 

Length 8 '  
Width 3%' 
Depth 6 '  

Bedrock was not reached here.  The p i t  w a s  i n  a sandy moraine with 
many granodiorite pebbles and cobbles. 

P i t  13 :  

Length 8 '  
Width 7%'  
Depth 4+ '  

P i t  14 :  

Length 6 '  
Width 5 '  
Depth 6 '  

Both p i t s  occur i n  a coarse grained porphyrit ic quartz monzonite with 
the occasional orthoclase phenocryst over 2 c m  long although 
general1:. they a re  about 1 cm long. Disseminated chalcopyrite and 
malachite can be found i n  the rock a t  estimated abundances of 0.2% 
(visual  es t imat ion) .  Chalcopyrite i s  occasionally found on f rac ture  
planes. 
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Calc i f i ca t ion  i s  uncommon bu t  p re sen t  no r theas t  of t h e  c l a i m  block 
where calci te  i s  p resen t  on some f r a c t u r e s  and amygdules i n  an 

Al t e ra t ion  : 

Chlo r i t i za t ion  i s  t h e  most common a l t e r a t i o n  process  and occurs i n  
alinost a l l  rock types  as the  m a f i c  minerals  are being a l t e r e d  t o  
c h l o r i t e .  

S i l i c i f i c a t i o n  is almost a s  widespread as c h l o r i t i z a t i o n  and qua r t z  
veins w c r e  not iced i n  the  country rock and the  b a t h o l i t h .  
t he re  has  been s i l i c i f i c a t i o n  of t h e  country rock i n  t h e  form of 
i n t e r s t i t i a l  qua r t z ,  as  t h e  country rocks ,  even some of t h e  f r e s h e r  
looking andes i t e s ,  are hard and conta in  qua r t z .  

I t  i s  p resen t  both i n  t h e  country rock and t h e  i n t r u s i v e .  

Apparently 

area. 
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Alterat ion:  - cont 'd . 

The alteration-mineralization zones a re  d i f f i c u l t  t o  out l ine.  In 
the p i t  area north of Capoose Lake a quartz-bioti te-pyrite- 
chalcopyrite-molybdenite assemblage e x i s t s  which could be an in -  
dicat ion of potassic a l t e r a t i o n ,  although secondary K-feldspar i s  
n o t  conmon. 
Green Lake i s  indicative of phyl l ic  a l t e r a t i o n  and the ch lor i te -  
epidote-calcite (although minor) assemblage typ ica l  throughout the 
country rock i s  common i n  propyl i t ic  a l t e r a t i o n .  The complete 
assemblages f o r  any of these a l t e r a t i o n  types were not noticed so 
ident i f ica t ion  of a l t e r a t i o n  is d i f f i c u l t .  The mineralization w a s  
apparently emplaced by hydrothermal a c t i v i t y  shown by the molybdenite 
bearing quartz veins two miles south of Capoose Lake and by the 
various d i f f e ren t  mineralized f rac ture  planes i n  the p i t s  north of 
Capoose Lake. 

The quartz-ser ic i te-pyri te  assemblage northwest of 

Structure : 

Jo in t s  : 

Jo in t  readings were taken a t  a l l  s t a t ions  possible and have been 
plot ted up on Map G-8106. General direct ions can be obtained from 
the map b u t  trends a re  d i f f i c u l t  t o  e s t ab l i sh .  On a loca l  scale  
a Oo -10 
fau l t ing  on the two f a u l t s  passing Capoose Lake as well a s  the 
suspected f a u l t  along the Entiako River. Conjugate j o i n t s  a r e  a l s o  
present ,  especial ly  i n  the Capoose Lake area. 

0 trend e x i s t s  near Crab Lake. Joint ing a l s o  p a r a l l e l s  

Rose diagrams f o r  j o i n t s  were developed by p lo t t i ng  the  frequency 
of j o i n t s  within 10  degree in te rva ls  on an equal area s te reo  ne t .  

Rose diagrams show the j o i n t  pa t te rns  obtained i n  the  in t rus ive  rock 
and i n  the country rock. Certain trends can be iden t i f i ed  f o r  both 
categories as shown i n  Table I V .  

I '  
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In t rus ive  

0 - 1 0  Trends 

J o i n t s  : - cont ' d .  

Country Rock 

0 - 1 0  

TABLE IV 

J o i n t  Trends a s  I d e n t i f i e d  from t h e  Rose D i a q r a m s  

50  - 60 
80 - 90 

110 -120) 
170 -180) 

50  - 60 
7 0  - 90 

160 -170 

( i n  Degrees) 

0 0 0 
The Oo -10 , 50° - 60°, and 70 
q u i t e  w e l l  i n  both sec t ions  which probably ind ica t e s  pos t - in t rus ive  
j o i n t i n g  and the re fo re  a f f ec t ed  both t h e  i n t r u s i v e  body and t h e  
country rock. t r end  not iced  i n  t h e  country rock bu t  
not  i n  t h e  i n t r u s i v e  rock could be an ind ica t ion  of a s t r u c t u r e  
caused by t h e  i n t r u s i v e  o r  else one a l ready  e x i s t i n g  before  t h e  
i n t r u s i v e  w a s  introduced. The llOo -120° and 170° -180 t r ends  
are present  i n  t h e  b a t h o l i t h  only which could imply a cool ing  o r i g i n  
f o r  t hese  s t r u c t u r e s .  

- 90 t r ends  are seen t o  coincide 

0 The 160° -170 

0 

That i s  a s  t h e  body cooled ,  f r a c t u r e  p lanes  formed which w e r e  
perpendicular  t o  t h e  cool ing sur face  and which would not  be demon- 
s t r a t e d  i n  t h e  country rock.  

It w a s  not iced t h a t  i n  t h e  p i t s  mine ra l i za t ion  occurred on var ious  
j o i n t  plane i n t e r v a l s  , t hese  being:  

1) l o o  - 20: 

2 )  40: 0 
- 50  

3 )  -100 
4) 100 -105O 

6 )  130° -140° 

0 5) lloo -120 

The presence of mine ra l i za t ion  on a l l  t hese  p l anes ,  inc luding  t h e  
t r end  pecu l i a r  t o  the  i n t r u s i v e  body ind ica t e s  mine ra l i za t ion  
occurred a f te r  o r  coincident  with t h e  l a s t  stage of j o i n t i n g .  





n 
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Fau l t s  : 

Again the  l ack  of outcrop makes pos i t i ve  i d e n t i f i c a t i o n  of f a u l t s  
d i f f i c u l t .  Many t r ends  can be seen on t h e  a i r  photographs and on 
the  asromag map bu t  these could not  be proved i n  t h e  f i e l d .  On m a p  
G - 8 1 0 3  t he  f a u l t s  marked are proved by l i n e a t i o n s  v i s i b l e  on t h e  
a i r  photographs, on aeromag maps, i n  the  f i e l d ,  and mainly by l a r g e  
sheared a reas  of broken rock.  The f a u l t s  with ques t ion  marks do not  
contain the  sheared broken rock (because of l ack  of outcrop) bu t  are 
s t rong ly  suspected f a u l t s .  

The two most obvious f a u l t s  are t h e  two f a u l t s  t r end ing  almost 
north-south,  one each s i d e  of Capoose Lake. They are wi th in  t h e  , 

O' - 1 0  
t h i s  i n t e r v a l .  A t h i r d  major f a u l t  runs through Green Lake and 
i s  evidenced by the  d i scon t inu i ty  of mappable u n i t s  ac ross  t h e  l ake .  
Major suspected f a u l t s  fol low t h e  Entiako River and a lineament 
from Entiako Lake up through Capoose Lake. 
not iced t r ansec t ing  the mountain r idge  i n  t h e  east .  

0 i n t e r v a l  and could exp la in  t h e  l a rge  number of j o i n t s  i n  

S m a l l  f a u l t s  w e r e  

Movement could not  be de tec ted  on any of t h e  f a u l t s .  
f a u l t s  w e r e  wi th in  one rock type and w e r e  i d e n t i f i e d  by l a r g e  shear  
zones, and the  f a u l t s  c u t t i n g  more than  one rock type d id  not  give 
any ind ica t ions  of movement. A u n i t  t r aced  t o  a f a u l t  could not  be 
found on t h e  o the r  s ide  and the re fo re  movement could not  be de te r -  
mined. 

Most of t h e  

Foldinq : 

O n  a l a r g e  s c a l e ,  fo ld ing  w a s  q u i t e  gen t l e .  
i n  a q u a r t z i t e ,  on interbedded limestones and s i l t s t o n e s ,  and on 
var ious  andes i t e  t u f f s  a l l  i nd ica t e  gen t ly  dipping beds (20° - 40°) 
t o  t h e  southwest. There has  apparent ly  only been gen t l e  l a r g e  scale 
fo ld ing  ope ra t ive .  

On a minor scale some of t h e  laminae i n  t u f f s  are contor ted  and i n  
one case an overturned f o l d  i n  bedding w a s  no t i ced ,  bu t  t hese  are 
l o c a l  f e a t u r e s  poss ib ly  caused by f a u l t i n g  o r  o the r  l o c a l  s t r u c t u r a l  
events .  

Readings on beddings 
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R e l a t i o n s h i p s  : 

Geoloqy to Aeromaq: 

A comparison of the airborne magnetometer survey map ( N o .  G-8109) 
with the  geology map ( N o .  (3-8103) shows the  in t rus ive  body corresponds 
t o  a r e l a t i v e  mag high.  

In  g rea t e r  d e t a i l  the  l a rge  mag low within the  in t rus ive  coincides  
with d iv is ion  4 ,  t he  fine-grained quartz  monzonite as shown on map 
G-8106. 
and Fawnie Nose ove r l i e s  a r e l a t i v e  mag low. 

Also the  area of i n t e r e s t  around Green Lake between T u t i a i  

The peaks i n  mag highs represent  rock types mapped as andesi te  so t h e  
geological  mapping co r re l a t e s  w e l l  with the  aeromag survey c a r r i e d  
out by the  government. 

Geoloav to Geochem: 

A number of geochemical s o i l  anomalies w e r e  found f o r  copper and/or 
molybdenum. T h e  anomaly north of Capoose Lake w a s  over copper- 
molybdenum mineral izat ion on f r ac tu re  p lanes ,  and the  molybdenum 
s o i l  anomaly two miles  south of Capoose Lake w a s  adjacent  t o  a 
molybdenite showing i n  outcrop. 
a reas  and anomalies w e r e  detected.  

Geophysics w a s  ca r r i ed  out  over both 

Geochemical anomalies were a l s o  located a t  C r a b  Lake, Guppy Lake, east  
of Capoose Lake, and south of Capoose Lake b u t  an extreme lack of 
outcrop i n  these a reas  make t h e i r  explanat ion impossible. 

An addi t iona l  geochemical s o i l  anomaly f o r  copper,  molybdenum and 
lead has been found west and south of Green Lake. Although the re  
i s  an absence of outcrop i n  the  anomalous area,  ind ica t ions  i n  
surrounding outcrops such a s  the  presence of sericite i n  boulders ,  
the  exis tence of stope breccia boulders ,  and the  f a c t  t he  whole area 
appears t o  be an a l t e r e d  p a r t  of the  i n t r u s i v e ,  suggest t h i s  area 
i s  most promising f o r  fu ture  work. 

.Geology to Geophysics : 

All the  geophysical anornalies a re  over the  in t rus ive  body. The 
l a r g e s t  t o  da te  i s  north of Capoose Lake and extends across  the  
granodiorite-quartz-monzonite boundary. The p i t s  are i n  t h i s  area 
and mirieralogically the  axomaly is  explained by the presence of 
p y r i t e ,  chalcopyri te  and molybdenite mineral izat ion.  Indicat ions 
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Geoiogv t o  Geophysics :- cont  ' d .  

a r e ,  howsver, t h a t  minera l iza t ion  extends t o  the  east  past where 
geo2hysical work has  been c a r r i e d  ou t .  

Other gcopliysical anomalies e x i s t  i n  t h e  C r a b  Lake and Guppy Lake 
arcas b u t  both have very l i t t l e  outcrop ,  i n  f a c t ,  none around Guppy 
Lake. Because of t h i s ,  l i t t l e  i s  known of t h e  geology*and no 
minera l iza t ion  has  been found. 

Induced po la r i za t ion  surveys w e r e  a l s o  conducted over t h e  molybdenite 
showing two m i l e s  south of Capoose Lake, bu t  t h e  r e s u l t s  w e r e  
nega t ive .  

CONCLUSIONS : 

1) The i n t r u s i v e  body c o n s i s t s  of f i v e  d i f f e r e n t  reg ions  o r  
poss ib ly  phases.  

2 )  The b a t h o l i t h  w a s  of a very low temperature when in t ruded  as 
shown by i t s  r e l a t i v e l y  sha rp  con tac t  and t h e  very  low grade of 
a l t e r a t i o n  surrounding it. 

3 )  Mineral izat ion found i s  of t h e  hydrothermal type shown by t h e  
many f r a c t u r e  planes mineral ized and t h e  molybdenite a s soc ia t ed  
with quar tz  ve ins  i n  t h e  i n t r u s i v e .  

4) Regional fo ld ing  has  been comparatively gen t l e  as t h e  beds are 
shallow dipping.  

5) A good c o r r e l a t i o n  exis ts  between mine ra l i za t ion ,  geochemistry, 
and geophysics north of Capoose Lake and between geochemistry 
and geophysics elsewhere.  

6)  Geologically speaking t h e  Green Lake area appears t o  be t h e  
most i n t e r e s t i n g  a rea  f o r  fu tu re  work although t h e  a rea  no r th  
and east  of t h e  present  geophysical I.P. l i n e s  nor th  of Capoose 
Lake, and t h e  area j u s t  south of Capoose Lake should a l s o  be 
considered. 

7) The area has  cj-one through s t r u c t u r a l  deformation a f t e r  i n t r u s i o n  
causing j o i n t i n g  and f a u l t i n g  traceable through t h e  i n t r u s i v e  
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Conclusions : - cont 'd . 

8) T h e  grade of metamorphism reached i n  the  country rock seems t o  
be i n  the albi te-epidote-hornfels  facies of contact  metamorphism 
as  evidenced by the presence of c h l o r i t e ,  b i o t i t e ,  epidote  and 
t remol i te .  

9) Alkhough garnets  a r e  present  on t o p  of Fawnie Nose the  degree of 
cmtact  metamorphism i s  considered too  l o w  f o r  t h e i r  develop- 
rr.;nt thereby ind ica t ing  another process such as  an e a r l i e r  
xstamorphism on the  Green Lake f a u l t  o r  a skarn type of depos i t  
f o r  t h e i r  formation. 

R. Hewton B .Sc. 

, 

H.W. Marsh, B.Sc., P. Eng. 
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APPENDIX A 

THE GEOLOGY O F  T U T I A I  MOUNTAIN AND FAWNIE NOSE,  B.C. 

BY E .  NAHRING 

Introduction : 

The geology of Tut ia i  Mountain and Fawnie Nose, which borders and 
includes a portion of the e a s t  cen t ra l  section of the Capoose claim 
block, was mapped i n  d e t a i l  during the l a t t e r  pa r t  of the 1970 f i e l d  
season. A preliminary geologic map was compiled on the bas i s  of 
f i e l d  observation and hand specimen examination (see Map G-8095) . 
Since the area i s  immediately adjacent t o  the granodiorite i n t rus ive ,  
the a l t e r a t ion  within the area i s  of spec i f ic  i n t e r e s t .  

General Geology : 

According t o  Tipper the area consis ts  of the Takla Group, made up of 
andesi t ic  and b a s a l t i c  flows, t u f f s  and brecc ias ,  interbedded 
a r g i l l i t e s  and minor limestone of Upper Tr iass ic  age. The Fawnie 
Nose contains the Takla Group plus the Hazelton Group, consisting 
of andesi te ,  re la ted  t u f f s  and breccias ,  cher t  pebble conglomerate, 
shale and sandstone of middle t o  lower Jurass ic  age. 

A general g l a c i a l  trend a t  60 degrees i s  expressed i n  rock grooves 
and s t r i a t i o n s .  I t  appears t h a t  the immediate topography is  a d i r e c t  
r e s u l t  of the glaciat ion.  

Detailed Geoloqy : 

A n  explanation of the  mapped u n i t s  is  as follows: 

Sedimentary : 

I t  consis ts  of individual un i t s  of q u a r t z i t e ,  t h i n  t o  medium bedded 
a r g i l l i t e ,  greywacke, sha le ,  conglomerate and limestone. F o s s i l s  of 
undetermined type and age a re  found i n  the cent ra l  portion of the 
limestone and greywacke u n i t s .  The general s t r i k e  of bedding is  a t  
130 degrees w i t h  a d i p  of 25-35 degrees t o  the southwest. 
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Detai led ceoloqv :- cont Id. 

Garnet i ferous Q u a r t z i t e  : I 
Thz En i t  c o n s i s t s  of a q u a r t z i t e  ma t r ix ,  ga rne t  and g l a s s  phenocrysts 
and a ve,-y s m a l l  amount of unknown mafics. The ga rne t s  occur as 
euheiiral c r y s t a l s  from one t o  t h r e e  m.m. i n  diameter and make up 
approximately 1 t o  1 0  percent  of t h e  rock. They occur ' on  j o i n t  planes 
and disseminated i n  t h e  rock. The quar tz  phenocrysts occur as 
anhedra l ,  1 t o  3 mi i n  d iameter ,  disseminated c r y s t a l s  and make up 
from one to s i x  percent  of t h e  rock. The u n i t  i s  most l i k e l y  
sedimentary i n  o r i g i n  with t h e  ga rne t s  forming as a r e s u l t  of a 
metamorphic event .  I 

A l t e r e d  : 

T h i s  u n i t ,  which makes up a po r t ion  of T u t i a i  Mountain and a small  
por t ion  of Fawnie s lopes ,  appears t o  be a h igh ly  bleached,  leached 
o r  a l tered andes i t e .  Small s ec t ions  on T u t i a i  c l o s e l y  resemble 
fresh volcanics  of Fawnie Nose. The h igh ly  a l t e r e d  u n i t  on t h e  
w e s t  slope of Fawnie Nose conta ins  from 1 0  t o  80 percent  c l ay  and 
has a "honey comb" t e x t u r e  throughout po r t ions  of t h e  u n i t .  Since 
t h i s  u n i t  i s  above and below t h e  con tac t  h o r n f e l s ,  t h e  g ranod io r i t e  
could be t h e  source of a l t e r a t i o n .  

Gran i t i c s :  

The u n i t  outcrops a t  lower e l eva t ions  and c o n s i s t s  of a medium t o  
fine-grained igneous i n t r u s i v e  w i t h  f l u c t u a t i n g  amounts of feldspars,  
micas (mostly c h l o r i t i z e d )  and very f ine-grained su lphides .  Dykes 
of from t h r e e  f ee t  t o  t h i r t y - f i v e  fee t  wide a r e  exposed a t  s eve ra l  
l oca t ions  i n  the  area. I t  i s  p resen t ly  assumed t h i s  u n i t  i s  a phase 
o r  secondary in t rus ion  which is  r e l a t e d  t o  t h e  l a r g e  g ranod io r i t e  
i n t r u s i v e  t o  t h e  w e s t  of Fawnie and T u t i a i .  

Hornfels:  

The u n i t  c o n s i s t s  of andes i t e s  which have been metamorphosed, causing 
b i o t i t e  and c h l o r i t e  t o  be added. 

T h e  arnount of m i c a  v a r i e s  from a f e w  percent  t o  approximately 90 
percen t ,  with t h e  l a t t e r  having a sch i s tose  t o  s p o t t y  appearance. 
Implacement of t h e  l a r g e  g ranod io r i t e  i n t r u s i v e  appears t o  be t h e  
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Detailed Geolosy : - cont 'd . 
Kornfels :- cont 'd .  

o r ig in  of metamorphism, with l o c a l  mica percentage changes being due 
t o  o r ig ina l  andesi te  compositions. 

Quaternarv Breccia: 

This u n i t  i s  made up of random rock fragments cemented by an i ron  
oxide matr ix .  I t  i s  found i n  previously occupied stream beds and i s  
cu r ren t ly  forming i n  ac t ive  stream beds which flow through p y r i t e  
zones. The u n i t  has  an  average thickness  of t h r e e  f e e t .  

Sheared and Leached : 

These areas  cons i s t  of from four  f e e t  t o  t h i r t y  f e e t  wide zones of 
sheared and highly leached, bleached or  a l t e r e d  rock. The zones 
general ly  t rend a t  180 degrees and extend about 3,000 - 4,500 feet  
along s t r i k e .  Heavy yellow t o  red-brown s t a i n i n g  and the presence 
of c lays  possibly ind ica te  these zones t o  be hydrothermal i n  o r i g i n .  

Mineral izat ion:  

w r i t e  i s  the  most common sulphide i n  a l l  u n i t s  except t he  sediments. 
The l a r g e s t  amount of p y r i t e  i s  found within the  volcanic  and occurs 
as f r ac tu re  f i l l i n g s  and as disseminated c r y s t a l s  throughout the  
rock,  represent ing approximately 15  percent  of t o t a l  composition. 
The pyri te  Q C X U J X ~ E ~  w i t h i n  the  andesites and granitics i s  dissemin- 
a ted and f r ac tu re  f i l l e d  i n  form. 

Small amounts of galena is  found replacing garnet  or  p y r i t e  wi th in  t h  
garnet i ferous q u a r t z i t e .  The galena i s  r e s t r i c t e d  t o  t h e  south 
port ion of the  map, b u t  w a s  noted as f l o a t  i n  the  Green Lake a rea .  

Specular i te  was noted i n  j o i n t  planes of t he  andes i tes  t o  t h e  north 
of Green Lake. S m a l l  amounts of tourmaline was a l s o  noted i n  t h e  
s a m e  generai  area. 

Chalco2yrite was a l s o  reported t o  e x i s t  on f r a c t u r e  planes of t he  
g r a n i t i c s .  Since it w a s  i n  very s m a l l  amounts a d e f i n i t e  i den t i -  
f i c a t i o n  w a s  not  made. 
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iie c oni,ie ~d a t  ions  : 

Since t h e  iirea co;?tains probable evidence f o r  hydrothermal a l tera-  
t i o n  f u r t h e r  pe t rographic  s t u d i e s  should be done. The s t u d i e s  
should at tempt  t o  e s t a b l i s h  r e l a t i o n s h i p s  between a l t e r a t i o n  
products  ar-d mine ra l i za t ion  on one hand,  and t h e  g r a n o d i o r i t e  i n -  
t r u s i v e ,  a n d e s i t e  flows and c o n t a c t  metamorphism on t h e  o t h e r .  
Only with such a s tudy  w i l l  t h e  geology, a l t e r a t i o n  prgducts  and 
geochemical anomalies w i t h i n  t h e  area be understood,  t he reby  
poss ib ly  e s t a b l i s h i n g  important geologic  c r i te r ia  which may be used 
i n  f u t u r e  porphyry exp lo ra t ion .  

I 
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APPENDIX B 

I LIST O F  ' T I  CLAIMS WITH OUTCROP 

Names R e c o r d  N o s .  N a m e s  

T- 3 
T- 4 
T- 6 
T-17 
T-18 
T-20 t o  22(inc.) 
T-29 
T-30 
T-32 

T-39 

T-59 
T-60 
T-80 
T-82 
T-84 
T-86 
T-88 
T-90 
T-91 
T-93 to 99 

(incl . ) 
T-101 
T-109 

8 2 2 6 5  T-171 
8 2 2 6 6  T-172 
8 2 2 6 8  T-179 
8 2 2 7 9  T-186 
8 2 2 8 0  T-209 
8 2 2 8 2  to 8 2 2 8 4  T-246 
8 2 2 9 1  (incl.) T-247 
8 2 2 9 2  T-251 
8 2 2 9 4  T-268 to 2 7 0  

(incl.) 

(incl.) 
8 2 3 0 1  T-305 to 308 

8 2 3 2 1  T-311 
8 2 3 2 2  T-313 
8 2 3 4 2  T-357 
8 2 3 4 4  T-359 
8 2 3 4 6  T-369 
8 2 3 4 8  T-371 
8 2 3 5 0  T-392 
8 2 4 4 6  T-3 9 4  
8 2 4 4 7  T-395 
8 2 4 4 9  to 8 2 4 5 5  T-399 

(incl.) 
8 2 4 5 7  T-401 
8 2 4 6 5  T-413 to 417 

(incl. ) 
8 2 4 6 6  T-437 
8 2 5 0 2  T-443 
8 2 5 0 3  T-446 
8 2 5 0 4  T-447 
8 2 5 1 3  to 8 2 5 1 6  T-451 

(incl.) 

(incl . ) 8 2 8 2 9  t o  8 2 8 3 1  T-1012 

8 2 8 3 7  T-1022 
8 2 8 5 1  to 8 2 8 5 4  . T-1023 

(incl.) 

R e c o r d  N o s .  

8 2 5 2 7  
8 2 5 2 8  
8 2 5 3 5  
8 2 5 4 2  
8 2 5 6 5  
8 2 6 0 2  
8 2 5 0 3  
8 2 5 0 7  
8 2 6 2 4  to 8 2 6 2 6  

8 2 6 6 0  to 8 2 6 6 4  

8 2 6 6 7  
8 2 6 6 9  
8 2 7 1 3  
8 2 7 1 5  
8 2 7 2 5  
8 2 7 2 7  
8 2 7 4 8  
8 2 7 5 0  
8 2 7 5 1  
8 2 7 5 5  

(incl.) 

(incl . ) 

8 2 7 5 7  
8 2 7 6 9  to 8 2 7 7 3  

8 2 7 9 3  
8 2 7 9 9  
8 2 8 0 2  
8 2 8 0 3  
8 2 8 0 7  

(incl.) 

83368 

8 3 3 7 8  
8 3 3 7 9  



A p e n d i x  B :- cont  'd . 

Naae s 

T-500 
T-559 t o  561 

T-563 
T-564 
T-581 
T-583 
T-585 
T-611 
T-613 
T-614 

(incl .) 

T-645 
T-646 

T-683 
T-742 
T-743 
T-746 

T-748 
T-757 *LO 759 

( i n c l  . ) 

( i n c l . )  
T-763 t o  766 

T-777 
T-778 
T-943 
T-951 
T-1001 
T-1011 

Record Nos. 

82856 
82915 to 82917 

82919 
82920 
82937 
82839 
82941 
82967 
82969 
82970 

(incl.) 

83001 
83002 

83039 
83098 
83099 
83102 

83104 
83113 to 83115 

83119 to 83122 

83133 
83134 
83299 
83307 
83357 
83367 

( i n c l . )  

(incl.) 

N a m e  s 

T-1026 
T-1027 

T-1031 
T-1032 
T-1037 
T-1040 
T-1045 
T-1049 
T-1051 
T-1056 to 1058 

(incl.) 
T-1123 
T-1154 to 1156 

(incl . ) 
T-1160 F r .  

T-1168 F r .  
T-1162 

T-1179 to 1188 
(incl.) 

T-1189 
T-1191 t o  1196 

(incl.) 

Record Nos. 

83382 
83383 

83387 
83388 
83393 
83396 
83401 
83405 
83407 
83412 to 83414 

83479 
83510 to 83512 

83516 
83518 
83523 
N o t  available 

(incl . ) 

(incl.) 

at this 

time 



Names 

Tut -  3 

T U t - 2 9  t o  36 
( i n c l  . ) 

Tut-$0 
T u ~ - 4 6  
Tut-48 

APPENDIX C 

L I S T  O F  ' T U T '  CLAIMS WITH OUTCROP 

R e c o r d  N o s .  

78807 

78815 

N o t  available 

a t  t h i s  

t i m e  

Name  s R e c o r d  N o s .  

T u t -  7 t o  9 78811 t o  78813 

TUt-23  t o  2 8  78971 t o  78976 

Tut-38 N o t  available 

(incl.) ( i n c l .  ) 

( i n c l . )  ( i n c l . )  

a t  t h i s  

time 
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APPENDIX D 

LIST OF 'CAP' CLAIMS WITH OUTCROP 

Cap- 1 to 6 
( i n c l . )  

Ca9-18 
Cap-22 
Cap-33 
Cap-36 
Cap-41 . 
Cap-48 to 56 

Cap-69 t o  74 

Cap-80 t o  83 

Cap-109 
Cap-117 
Cap-130 
Cap-134 
Cap-148 Fr. 
Cap-159 

( i n c l  .) 

( i n c l  .) 

( i n c l . )  

Cap-163 

Cap-175 

t o  165 
( i n c l . )  
t o  180 
( i n c l . )  

77677 t o  77682 
( i n c l . )  

77694 
77698 
78541 
78544 
78549 
78556 to 78564 

78914 to 78919 

78572 t o  78575 

78928 
78936 
80151 
80155 
8016 5 
Not 

available 

at 

( i n c l  .) 

( i n c l . )  

( i n c l . )  

Cap-169 

Cap-182 to 186 
( i n c l . )  

Record Nos. 

Cap-14 to 16 

Cap-20 
Cap-24 
Cap-34 
Cap-38 
Cap-43 
Cap-58 to 64 

cap-76 t o  78 

Cap-88 t o  92 

Cap-113 
Cap-129 
Cap-133 
Cap-139 
Cap-150 
Cap-161 

( i n c l . )  

( i n c l . )  

( i n c l . )  

( i n c l . )  

Cap-188 this time 

Record Nos. 

77690 to 77692 

77696 
77700 
78542 
78546 
78551 
78566, 78904 t o  
78909 ( i n c l . )  
78568 to 78570 

78580 to 78584 

78932 
80150 
80154 
78948 
Not 
available 
at 

this 
time 

( i n c l . )  

( i n c l . )  

( i n c l . )  

~~~ ~ 

RIO T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 



BIBLIOGRAPHY 

I K e r r ,  P .F . ,  "Opt ica l  Mineralogy", McGraw H i l l  Book Co. Inc . ,  
New York, 1959. 

I "Quarter ly  of t h e  Colorado School of Mines", V o l .  50 ,  No'. 1, 
January ,  1955. 

Tipper , H.W. , "Nechako River Map-Area, B .C. ' I ,  G . S  .C. M e m o i r  324, 
Queen I s  P r i n t e r ,  O t t a w a ,  1963. 

T i t l e y  and Hicks,  "Geology of t h e  Porphyry Copper Depos i t s " ,  t h e  
Univers i ty  of Arizona Press, Tucson, Arizona,  
1966. 

Wil l iams,  Turner and G i l b e r t ,  "Petrography",  W.H. Freeman and C o . ,  
San Franc isco ,  1954. 

Winkler, H.G.F., "Petrogenesis  of Metamorphic Rocks", Springer- 
V e r l a g ,  New York, 1967. 

R I O  T I N T 0  C A N A D I A N  EXPLORATION LTD. 



QUALIFICATIONS OF GEOLOGICAL STAFF MEMBERS 

OF RIO TINT0 CANADIAN EXPLORATION LIMITED 

R.S. HEWTON: 

I n  1969 I graduated from McMaster U n i v e r s i t y ,  Hamilton, 
wi th  a B . S c .  i n  Geology and I have worked f o r  Rio T in to  
Canadian Explorat ion L i m i t e d  s i n c e  then .  

My p a s t  experience inc ludes  geo log ica l  mapping wi th  t h e  
Ontar io  Government i n  nor thern  On ta r io ,  mapping wi th  the 
M c M a s t e r  Geology department i n  Maryland, and mapping wi th  
Rio Tin to  Canadian Explora t ion  L i m i t e d  i n  no r the rn  Ontar io  
and c e n t r a l  B r i t i s h  Columbia. My work wi th  Rio T in to  h a s  
a l s o  introduced m e  t o  geochemical and geophysical  t ech-  
niques and t o  diamond d r i l l i n g .  

R . S .  Hewton, B . S c .  




















